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UVOD

6HGPD�KUYDWVND�NRQIHUHQFLMD�R�YRGDPD�RGUåDQD�MH�RG�����VYLEQMD�GR����OLSQMD�������JR-

GLQH�X�2SDWLML�SRG�PRWRP�HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE.

1D�NRQIHUHQFLML�VH�NUR]�þHWLUL�WUDGLFLRQDOQH�]QDQVWYHQR���VWUXþQH�WHPH�

1. Stanje voda i o vodi ovisnih ekosustava, hidrološki ekstremi i njihove posljedice, 
trendovi - oborine, kopnene površinske vode, podzemne vode, prijelazne vode i 
priobalno more,

razvojni projekti,

-
radnja i sudjelovanje javnosti,

VYHREXKYDWQR� L� LQWHUGLVFLSOLQDUQR� UDVSUDYOMDOR� R� VWDQMX� YRGD� L� XSUDYOMDQMX� YRGDPD� X�
+UYDWVNRM��D�UDVSUDYH�VX�UH]XOWLUDOH�NRULVQLP�VPMHUQLFDPD�]D�EXGXüQRVW�
8SUDYOMDQMH�YRGDPD�SUHPD�]DKWMHYLPD�HXURSVNH�SUDYQH�VWHþHYLQH�GRQLMHOR�MH�QRYH�YULMHG-

QRVWL�KUYDWVNRP�YRGQRP�JRVSRGDUVWYX��3URYRGL�VH�2NYLUQD�GLUHNWLYD�R�YRGDPD�NRMD�LPD�
]D�FLOM�SRVWL]DQMH�L�RþXYDQMH�GREURJ�VWDQMD�VYLK�YRGD���NRSQHQLK�SRYUãLQVNLK��SRG]HPQLK��
SULMHOD]QLK�L�SULREDOQLK��D�UD]YRMQL�SURMHNWL�RVWYDUXMX�VH�X]�SRãWLYDQMH�QDMYLãLK�VWDQGDUGD�
]DãWLWH�RNROLãD�L�SULURGH�
.OLPDWVNH�SURPMHQH�VX�HYLGHQWQH��D�KLGURORãNL�HNVWUHPL�SRSODYH�L�VXãH�VYH�VX�L]UDåHQLML��
3ULODJRGED�NOLPDWVNLP�SURPMHQDPD�WUDMQD�MH�]DGDüD��]D�ãWR�MH�QXåQR�QD�RGUåLY�QDþLQ�UD]-
YLMDWL�L�RGUåDYDWL�YRGQRJRVSRGDUVNH�L�YRGQRNRPXQDOQH�VXVWDYH�
8]� NRULãWHQMH� VUHGVWDYD� L]� HXURSVNLK� IRQGRYD�� UD]YRM� YRGQH� LQIUDVWUXNWXUH� GDQDV� MH�
]QDþDMQR� LQWHQ]LYLUDQ�X�RGQRVX�QD� UDQLMD� UD]GREOMD��5DGL�VH�PQRJR��DOL� MRã�XYLMHN� LPD�
SXQR�SURVWRUD�]D�EROMX�DSVRUSFLMX�UDVSRORåLYLK�¿QDQFLMVNLK�VUHGVWDYD��ãWR�MH�YHOLNL�L]D]RY�
]D� VYH� VXGLRQLNH� X� XSUDYOMDQMX� YRGDPD� �� ]D� GUåDYQH� LQVWLWXFLMH�� ]D� UD]OLþLWH� NRULVQLNH�
YRGD�L�]HPOMLãWD��]D�NRPXQDOQD�GUXãWYD��]D�YLVRNRãNROVNH� L�]QDQVWYHQH�XVWDQRYH�� WH�]D�
SURMHNWDQWVNH�L�L]YRÿDþNH�WYUWNH��8�EXGXüHP�UD]GREOMX�VWRJD�MH�QXåQR�MDþDQMH�VWUXþQLK�
NDSDFLWHWD�QD�VYLP�UD]LQDPD�
0HÿXQDURGQD�YRGQRJRVSRGDUVND�VXUDGQMD�QH]DRELOD]DQ�MH�þLPEHQLN�X�RGUåLYRP�XSUDY-

OMDQMX�YRGDPD��2VLP�WUDGLFLRQDOQH�ELODWHUDOQH�VXUDGQMH�VD�VXVMHGQLP�GUåDYDPD��RG�YH-
OLNRJ�MH�]QDþHQMD�PXOWLODWHUDOQD�VXUDGQMD�QD�UD]LQL�(XURSVNH�NRPLVLMH��QD�UD]LQL�YHOLNLK�
PHÿXQDURGQLK�VOLYRYD�'XQDYD�L�6DYH��WH�QD�UD]LQL�6UHGR]HPQRJ�PRUD�
8�RNYLUX�NRQIHUHQFLMH�ELR�MH�RUJDQL]LUDQ�L�RNUXJOL�VWRO�QD�WHPX�PHÿXQDURGQH�VXUDGQMH�X�
YRGQRP�JRVSRGDUVWYX�
2VLP�]QDQVWYHQLND�L�VWUXþQMDND�L]�+UYDWVNH��QD�VHGPRM�KUYDWVNRM�NRQIHUHQFLML�R�YRGDPD�
VXGMHORYDOL�VX�L�LQR]HPQL�]QDQVWYHQLFL�L�VWUXþQMDFL��NRML�VX�L]QRVLOL�LVNXVWYD�L]�VYRMLK�]H-
PDOMD�X�XSUDYOMDQMX�YRGDPD��5DGRYL�REMDYOMHQL�X�=ERUQLNX�UDGRYD�SLVDQL�VX�QD�VOXåEHQLP�
MH]LFLPD�NRQIHUHQFLMH��KUYDWVNRP� L� HQJOHVNRP� MH]LNX��1HNROLNR� UDGRYD�SLVDQLK�QD�ER-

VDQVNRP�L�VUSVNRP�MH]LNX�REMDYOMHQR�MH�X�L]YRUQLFLPD�L�QLVX�SUHYRÿHQL�QD�KUYDWVNL�MH]LN�
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UR��*RUDQ�*UDQLü��'DQNR�+ROMHYLü��%RMDQD�+RUYDW�� ,YDQD�,YDQNRYLü��0DUNR�-RVLSRYLü��
%DUEDUD�.DUOHXãD��1HYHQ�.XVSLOLü��*UR]GDQ�.XãSLOLü��äHOMNR�/LQãDN��-XUH�0DUJHWD��-RVLS�
0DUXãLü��9ODGLPLU�0LüRYLü��=ODWNR�0LKDOMHYLü��0DUNR�0LOLãD��=RUDQ�1DNLü��0DMD�2ãWULü��
1HYHQND�2åDQLü��0DUD� 3DYHOLü�� äHOMNR� 3DYOLQ��0ODGHQ� 3HWULþHF��$QÿHOND� 3OHQNRYLü� ��
0RUDM��'DYRU�5RPLü��0DULMD�5RPLü��-RVLS�5XELQLü��6LQLãD�âLUDF��0DULMD�âSHUDF��/LGLMD�
7DGLü��-RVLS�7HU]Lü��'XãDQ�7UQLQLü��7DWMDQD�9ODKRYLü��'DULMD�9XNLü�/XãLü��5DQNR�äXJDM�

Organizacijski odbor konferencije:
'DQNR�+ROMHYLü���SUHGVMHGQLN��'DQNR�%LRQGLü��*RUDQD�ûRVLü���)ODMVLJ��0DUNR�)LOLSRYLü��
*RUGDQ�*DãSDURYLü��6WMHSDQ�.DPEHU��(OL]DEHWD�.RV��$QGUHM�0DURFKLQL��(UYLQR�0UDN��
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=ERUQLN� UDGRYD� VDGUåL� ���� UDGRYD� L]ORåHQLK� QD� ��� KUYDWVNRM� NRQIHUHQFLML� R� YRGDPD� X�
REOLFLPD�XVPHQRJ�L]ODJDQMD�LOL�SRVWHUD��2EMDYOMHQH�UDGRYH�SULSUHPLOR�MH�XNXSQR�����DX-

WRUD�L�NRDXWRUD�L]�+UYDWVNH�L�LQR]HPVWYD��RG�þHJD�����DXWRUD�L�NRDXWRUD�L]�+UYDWVNH��������
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L����DXWRUD�L�NRDXWRUD�L]�LQR]HPVWYD���������,QR]HPQL�DXWRUL�L�NRDXWRUL�GROD]H�L]�VOMHGHüLK�
��GUåDYD��DEHFHGQLP�UHGRP���%RVQD�L�+HUFHJRYLQD������,WDOLMD������0DÿDUVND������1RYL�
=HODQG������6MHGLQMHQH�$PHULþNH�'UåDYH������6ORYHQLMD�������6UELMD������L�9HOLND�%ULWDQLMD�
����� 6YH� UDGRYH� RVLP� UHIHUDWD� SR� SR]LYX� UHFHQ]LUDOL� VX� þODQRYL�=QDQVWYHQR� �� VWUXþQRJ�
RGERUD�NRQIHUHQFLMH��5DGRYL�VX�SRGLMHOMHQL�X�UHIHUDWH�SR�SR]LYX��WH�X�þHWLUL�]QDQVWYHQR���
VWUXþQH�WHPH�

Referati po pozivu:
��UDGD��XUHGQLN��'DQNR�%LRQGLü�

Tema 1.: Stanje voda i o vodi ovisnih ekosustava, hidrološki ekstremi i njihove po-
sljedice, trendovi - padaline, kopnene površinske vode, podzemne vode, prijelazne 
vode i priobalno more
���UDGRYD��UHFHQ]HQWL��5RNR�$QGULþHYLü��0DULMDQ�%DELü��'DQNR�%LRQGLü��5DQNR�%LRQGLü��
*RUGDQD�%XãHOLü��,UHQD�&LJOHQHþNL���-XãLü��.VHQLMD�&LQGULü�.DOLQ��,YDQ�ýDQMHYDF��0DWH�
'DEUR�� %RMDQD� +RUYDW�� 1HYHQ� .XVSLOLü�� *UR]GDQ� .XãSLOLü�� äHOMNR� /LQãDN�� 9ODGLPLU�
0LüRYLü��=ODWNR�0LKDOMHYLü��0DUNR�0LOLãD��=RUDQ�1DNLü��0DMD�2ãWULü��1HYHQND�2åDQLü��
0DUD�3DYHOLü��0ODGHQ�3HWULþHF��$QÿHOND�3OHQNRYLü���0RUDM��-RVLS�5XELQLü��/LGLMD�7DGLü��
-RVLS�7HU]Lü��'XãDQ�7UQLQLü��7DWMDQD�9ODKRYLü��'DULMD�9XNLü�/XãLü��5DQNR�äXJDM�

��� UDG�� UHFHQ]HQWL�� 5RNR�$QGULþHYLü��0DULMDQ�%DELü��'DUNR�%DUEDOLü�� 6DQMD�%DUEDOLü��
'DQNR�%LRQGLü��*RUDQD�ûRVLü���)ODMVLJ��*RUDQ�*UDQLü��'DQNR�+ROMHYLü��,YDQD�,YDQNRYLü��
0DUNR�-RVLSRYLü��%DUEDUD�.DUOHXãD��1HYHQ�.XVSLOLü��-XUH�0DUJHWD��-RVLS�0DUXãLü��=RUDQ�
1DNLü��1HYHQND�2åDQLü��äHOMNR�3DYOLQ��0ODGHQ�3HWULþHF��'DYRU�5RPLü��0DULMD�5RPLü��
0DULMD�âSHUDF��'XãDQ�7UQLQLü�

-
je i razvojni projekti
���UDGRYD��UHFHQ]HQWL��'DQNR�%LRQGLü��=ODWNR�%ODåHYLü��%DUEDUD�.DUOHXãD��äHOMNR�/LQãDN��
-XUH�0DUJHWD��0DUD�3DYHOLü��6LQLãD�âLUDF��/LGLMD�7DGLü��5DQNR�äXJDM�

suradnja i sudjelovanje javnosti
��UDGRYD��UHFHQ]HQWL��6DQMD�%DUEDOLü��'DQNR�%LRQGLü��0DUNR�ûDOHWD��1HYHQ�.XVSLOLü��-XUH�
0DUJHWD�

2UJDQL]DWRUL� ��� KUYDWVNH� NRQIHUHQFLMH� R� YRGDPD� ]DKYDOMXMX� 9LVRNLP� SRNURYLWHOMLPD��
þODQRYLPD�3RþDVQRJ�RGERUD��JODYQRP�WUDGLFLRQDOQRP�VXRUJDQL]DWRUX��þODQRYLPD�=QDQVW-
YHQR� �� VWUXþQRJ�RGERUD��þODQRYLPD�2UJDQL]DFLMVNRJ�RGERUD�� VSRQ]RULPD��GRQDWRULPD� L�
VYLP�RVWDOLP�VXGLRQLFLPD�QD�QMLKRYRP�GRSULQRVX�XVSMHKX�NRQIHUHQFLMH�

3UHGVMHGQLN�=QDQVWYHQR���VWUXþQRJ�RGERUD����KUYDWVNH�NRQIHUHQFLMH�R�YRGDPD

GRF�GU�VF��'DQNR�%LRQGLü
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P 01.

RAZVOJNI INFRASTRUKTURNI PROJEKTI U VODNOM 
GOSPODARSTVU

6$ä(7$.�� ,QWHQ]LYQL� UD]YRM� SUHPD� ]DKWMHYLPD� HXURSVNH� SUDYQH� VWHþHYLQH� JODYQR� MH�
RELOMHåMH�VXYUHPHQRJ�YRGQRJD�JRVSRGDUVWYD�X�+UYDWVNRM��8ODåX�VH�YHOLNL�QDSRUL�X�SUL-
SUHPX�L�SURYHGEX�UD]YRMQLK�SURMHNDWD�]DãWLWH�RG�SRSODYD��RGYRGQMH�L�SURþLãüDYDQMD�RWSDG-

QLK�YRGD��MDYQH�YRGRRSVNUEH�L�QDYRGQMDYDQMD��NRML�VX�SODQLUDQL�GXJRURþQLP�VWUDWHãNLP��
SODQVNLP�L�SURJUDPVNLP�GRNXPHQWLPD�XSUDYOMDQMD�YRGDPD��D�NRML�VH�VX¿QDQFLUDMX�VUHG-

VWYLPD�L]�UD]OLþLWLK�HXURSVNLK�IRQGRYD��8�WLP�SURFHVLPD�NDR�LQYHVWLWRUL�VXGMHOXMX�MDYQL�
LVSRUXþLWHOML�YRGQLK�XVOXJD�]D�YRGQRNRPXQDOQH�SURMHNWH� L�åXSDQLMH�]D�SURMHNWH�QDYRG-

QMDYDQMD��GRN�VX�]D�UD]YRMQH�SURMHNWH�]DãWLWH�RG�SRSODYD�LVNOMXþLYR�RGJRYRUQH�+UYDWVNH�
YRGH��8VSUNRV�EURMQLP�RþHNLYDQLP�L�QHRþHNLYDQLP�SUHSUHNDPD�NRMH�XVSRUDYDMX�åHOMHQX�
GLQDPLNX�SULSUHPH�L�SURYHGEH�UD]YRMQLK�SURMHNDWD��SRNUHQXWL�SURFHV�SRVWXSQR�QDSUHGXMH��
5DVSRORåLYD�¿QDQFLMVND�VUHGVWYD� L]�HXURSVNLK� IRQGRYD�XVPMHUHQD�X�YRGQRJRVSRGDUVNH�
SURMHNWH�XMHGQR�VX�RG�YHOLNRJ�]QDþHQMD�]D�RSRUDYDN��QH�VDPR�JUDÿHYLQVNRJ�VHNWRUD��QHJR�
L�JRVSRGDUVWYD�X�FMHOLQL��8�UDGX�MH�GDQ�SUHJOHG�WUHQXWDþQRJ�VWDQMD�SULSUHPH�L�SURYHGEH�
UD]YRMQLK�YRGQRJRVSRGDUVNLK�SURMHNDWD�
./-8ý1(�5,-(ý,��UD]YRMQL�YRGQRJRVSRGDUVNL�SURMHNWL��VXVWDYL�]DãWLWH�RG�SRSODYD��VXVWD�
YL�RGYRGQMH�L�SURþLãüDYDQMD�RWSDGQLK�YRGD��VXVWDYL�MDYQH�YRGRRSVNUEH��VXVWDYL�QDYRGQMD-
YDQMD��HXURSVNL�IRQGRYL

INFRASTRUCTURE DEVELOPMENT PROJECTS IN
WATER MANAGEMENT

$%675$&7��,QWHQVLYH�GHYHORSPHQW�DFFRUGLQJ�WR�WKH�(8�$FTXLV�UHTXLUHPHQWV�LV�WKH�PDLQ�
FKDUDFWHULVWLF� RI� FRQWHPSRUDU\�ZDWHU�PDQDJHPHQW� LQ�&URDWLD��*UHDW� H൵RUWV� KDYH� EHHQ�
PDGH�WR�SUHSDUH�DQG�LPSOHPHQW�WKH�GHYHORSPHQW�SURMHFWV�LQ�WKH�¿HOGV�RI�ÀRRG�SURWHFWLRQ��
ZDVWHZDWHU�FROOHFWLRQ�DQG�WUHDWPHQW��SXEOLF�ZDWHU�VXSSO\�DQG�LUULJDWLRQ��7KHVH�SURMHFWV�
DUH�SODQQHG�ZLWKLQ� ORQJ�WHUP�VWUDWHJLFDO��SODQQLQJ�DQG�SURJUDPPLQJ�GRFXPHQWV� LQ� WKH�
¿HOG�RI�ZDWHU�PDQDJHPHQW�DQG�FR¿QDQFHG�IURP�GL൵HUHQW�(8�IXQGV��,Q�WKHVH�SURFHVVHV��
SXEOLF�ZDWHU�VHUYLFHV�SURYLGHUV�DUH�SDUWLFLSDWLQJ�DV�LQYHVWRUV�LQWR�ZDWHU�XWLOLW\�SURMHFWV��
FRXQWLHV�DV�LQYHVWRUV�LQWR�LUULJDWLRQ�SURMHFWV�ZKLOH�ÀRRG�SURWHFWLRQ�GHYHORSPHQW�SURMHFWV�
DUH�WKH�H[FOXVLYH�UHVSRQVLELOLW\�RI�+UYDWVNH�YRGH��5HJDUGOHVV�RI�QXPHURXV�H[SHFWHG�DQG�
XQH[SHFWHG�REVWDFOHV�WKDW�DUH�VORZLQJ�GRZQ�WKH�GHVLUHG�G\QDPLFV�RI�WKH�SUHSDUDWLRQ�DQG�
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LPSOHPHQWDWLRQ�RI�WKH�GHYHORSPHQW�SURMHFWV��WKH�LQLWLDWHG�SURFHVV�LV�JUDGXDOO\�SURJUHVV-
LQJ��7KH�DYDLODEOH�¿QDQFLQJ�IURP�(8�IXQGV�GLUHFWHG�LQWR�ZDWHU�PDQDJHPHQW�SURMHFWV�LV�
VLPXOWDQHRXVO\�RI�JUHDW�LPSRUWDQFH�ERWK�IRU�WKH�UHFRYHU\�RI�WKH�FRQVWUXFWLRQ�VHFWRU�DQG�
WKH�HFRQRP\�LQ�JHQHUDO��7KH�SDSHU�SUHVHQWV�DQ�RYHUYLHZ�RI�WKH�SUHVHQW�VWDWXV�RI�WKH�SUHSD-
UDWLRQ�DQG�LPSOHPHQWDWLRQ�RI�ZDWHU�PDQDJHPHQW�GHYHORSPHQW�SURMHFWV�
.(<:25'6��ZDWHU�PDQDJHPHQW�GHYHORSPHQW�SURMHFWV��ÀRRG�SURWHFWLRQ�V\VWHPV��ZDVWH-
ZDWHU�FROOHFWLRQ�DQG�WUHDWPHQW�SURMHFWV��SXEOLF�ZDWHU�VXSSO\�V\VWHPV��LUULJDWLRQ�V\VWHPV��
HXURSHDQ�IXQGV

1. UVOD 

+UYDWVNH�YRGH�RVQRYDQH�=DNRQRP�R�YRGDPD��1DURGQH�QRYLQH��EU�������������������������
�������������L���������SUDYQD�VX�RVRED�þLMD�MH�GMHODWQRVW�XSUDYOMDQMH�YRGDPD�X�5HSXEOLFL�
+UYDWVNRM��=DGXåHQH�VX�]D�SULSUHPX�L�SURYHGEX�UD]YRMQLK�SURMHNDWD�]DãWLWH�RG�SRSODYD��
RGYRGQMH�L�SURþLãüDYDQMD�RWSDGQLK�YRGD��MDYQH�YRGRRSVNUEH�L�QDYRGQMDYDQMD��SUHGYLÿHQLK�
GXJRURþQLP� VWUDWHãNLP�� SODQVNLP� L� SURJUDPVNLP� GRNXPHQWLPD� XSUDYOMDQMD� YRGDPD� ��
6WUDWHJLMRP�XSUDYOMDQMD�YRGDPD��1DURGQH�QRYLQH��EURM���������3ODQRP�XSUDYOMDQMD�YRG-

QLP�SRGUXþMLPD����������������1DURGQH�QRYLQH��EURM���������9LãHJRGLãQMLP�SURJUDPRP�
JUDGQMH�NRPXQDOQLK�YRGQLK�JUDÿHYLQD��1DURGQH�QRYLQH��EURM����������9LãHJRGLãQMLP�SUR-

JUDPRP� JUDGQMH� UHJXODFLMVNLK� L� ]DãWLWQLK� YRGQLK� JUDÿHYLQD� L� JUDÿHYLQD� ]D�PHOLRUDFLMH�
�1DURGQH�QRYLQH��EURM���������L�1DFLRQDOQLP�SURMHNWRP�QDYRGQMDYDQMD�L�JRVSRGDUHQMD�
SROMRSULYUHGQLP�]HPOMLãWHP�L�YRGDPD��*RGLãQMH�DNWLYQRVWL�+UYDWVNLK�YRGD�XWYUÿXMX�VH�
3ODQRYLPD�XSUDYOMDQMD�YRGDPD�NRMH�GRQRVL�8SUDYQR�YLMHüH�
8�WLP�SURFHVLPD�NDR�LQYHVWLWRUL�VXGMHOXMX�MDYQL�LVSRUXþLWHOML�YRGQLK�XVOXJD�]D�YRGQRNR-

PXQDOQH�SURMHNWH�L�åXSDQLMH�]D�SURMHNWH�QDYRGQMDYDQMD��GRN�VX�]D�UD]YRMQH�SURMHNWH�]DãWLWH�
RG�SRSODYD�LVNOMXþLYR�RGJRYRUQH�+UYDWVNH�YRGH��+UYDWVNH�YRGH�XMHGQR�VX�]DGXåHQH�]D�
RGUåDYDQMH� IXQNFLRQDOQRVWL�SRVWRMHüLK� VXVWDYD�]DãWLWH�RG�SRSODYD� L� ]D�SURYHGEH�RSHUD-
WLYQLK�PMHUD�REUDQD�RG�SRSODYD�
3RVOMHGQMLK�GHVHWDN�JRGLQD��D�QDURþLWR�X�SRVOMHGQMH�YULMHPH��UD]YRMQL�SURMHNWL�VX�LQWHQ-

]LYLUDQL��NDNR�EL�VH�X�]DGDQLP�YUHPHQVNLP�RNYLULPD�GRVHJOL�VWDQGDUGL�XSUDYOMDQMD�YR-

GDPD�SURSLVDQL�HXURSVNRP�SUDYQRP�VWHþHYLQRP�L�NDNR�EL�VH�X�ãWR�YHüRM�PMHUL�LVNRULVWLOD�
EHVSRYUDWQD�¿QDQFLMVND� VUHGVWYD� UDVSRORåLYD�X�HXURSVNLP� IRQGRYLPD��7DNRÿHU� VH� VWDO-
QR�SRYHüDYDMX�]DKWMHYL�]D�VXVWDYQLP�SUDüHQMHP�VWDQMD�YRGD��PRQLWRULQJRP���WHUHQVNLP�
LVWUDåLYDQMLPD��QRYHODFLMDPD�SODQVNLK�GRNXPHQDWD�L�UD]OLþLWLP�L]YMHãüLYDQMLPD�
,VWRYUHPHQR�VH�MDYOMDMX�VYH�þHãüH�L�LQWHQ]LYQLMH�YHOLNH�YRGH�L�SRSODYH��ãWR�]DKWLMHYD�]QDW-
QR�YHüH�QDSRUH�X�UHGRYLWLP�RGUåDYDQMLPD�IXQNFLRQDOQRVWL�SRVWRMHüLK�]DãWLWQLK�VXVWDYD�L�X�
RSHUDWLYQLP�REUDQDPD�RG�SRSODYD�X�RGQRVX�QD�UDQLMD�UD]GREOMD��8�SRVOMHGQMH�YULMHPH�QLMH�
ELOR�]QDþDMQLMLK�VXãD��DOL�VH�]ERJ�HYLGHQWQLK�NOLPDWVNLK�SURPMHQD�L�RQH�WUHEDMX�RþHNLYDWL��
SD�VH�L�X�WX�VYUKX�LQWHQ]LYQR�SURYRGH�SUHYHQWLYQH�PMHUH��RGQRVQR�UD]YLMDMX�VH�VXVWDYL�MD-
vne vodoopskrbe i navodnjavanja.

1DYHGHQL�L]D]RYL�RNYLUL�VX�X�NRMLPD�GDQDV�GMHOXMX�+UYDWVNH�YRGH��þLMH�MH�GMHORYDQMH�X�SR-

VOMHGQMH�YULMHPH�GHWDOMQLMH�RSLVDQR�X�RYRP�UDGX�
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2. ZAŠTITA OD POPLAVA

+UYDWVNH�YRGH�XSUDYOMDMX� V�YLãH�RG��������NLORPHWDUD�SULURGQLK�YRGRWRND� ��������NP�
YRGRWRND�,��UHGD�L��������NP�YRGRWRND�,,��UHGD���WH�V�YLãH�RG��������NLORPHWDUD�PHOLR-

UDFLMVNLK�NDQDOD��������NP�NDQDOD�,��L�,,��UHGD��WH��������NP�NDQDOD�,,,��L�,9��UHGD���6XVWDY�
REUDQH�RG�SRSODYD�þLQL�L�������NLORPHWDUD�REUDPEHQLK�QDVLSD�����YLãHQDPMHQVNLK�DNX-

PXODFLMD�XNXSQRJ�YROXPHQD�SUHNR�����PLOLMDUGH�P3�� ���EUGVNH� UHWHQFLMH�� ��YHOLND�RG-

WHUHWQD�NDQDOD��6DYD���2GUD��/RQMD���6WUXJ��.XSD���.XSD�����VSRMQD�NDQDOD��=HOLQD���/RQ-

MD���*ORJRYQLFD���ýHVPD�L�,ORYD���3DNUD�����RGYRGQLK�WXQHOD�XNXSQH�GXOMLQH������NLORP-

HWDUD������NP�ODWHUDOQLK�NDQDOD��NDR�L�YHOLN�EURM�PDQMLK�UHJXODFLMVNLK�L�]DãWLWQLK�YRGQLK�
JUDÿHYLQD��
1DUDYQR��RYDNR�YHOLNL�VXVWDY�]DKWLMHYD�L�YHOLNH�WURãNRYH�RGUåDYDQMD��.DNR�QH�EL�GRãOR�GR�
]DSXãWDQMD�VXVWDYD�REUDQH�RG�SRSODYD�L�SRJRUãDQMD�VLWXDFLMH�YH]DQR�X]�RSDVQRVWL�RG�SR-

MDYH�SRSODYD��+UYDWVNH�YRGH�X�UDGRYH�SUHYHQWLYQH��UHGRYQH�L�L]YDQUHGQH�REUDQH�RG�SRSOD-
YD�XODåX�QD�JRGLãQMRM�UD]LQL�RNR�����PLOLMXQD�NXQD�
9HOLNX�YDåQRVW�X�REUDQL�RG�SRSODYD�+UYDWVNH�YRGH�SULGDMX�RþXYDQMX�SURVWUDQLK�SRSODYQLK�
SRGUXþMD� X� 5HSXEOLFL� +UYDWVNRM�� RGQRVQR� SULURGQLK� UHWHQFLMD� NRMH� SULKYDüDMX� YHOLNH�
NROLþLQH�SRSODYQLK�YRGD�L�QD�WDM�QDþLQ�VPDQMXMX�RSDVQRVW�RG�SRMDYH�SRSODYD��=DKYDOMXMXüL�
WUDGLFLRQDOQRP�QDþLQX�XSUDYOMDQMD�X�5HSXEOLFL�+UYDWVNRM�LPDPR���YHOLNLK�SULURGQLK�UH-
WHQFLMD� XNXSQRJ� YROXPHQD� YHüHJ� RG� ����PLOLMDUGL�P3 (Odransko polje, Lonjsko polje, 

0RNUR�SROMH��=HOHQLN�L�.RSDþNL�ULW���
,]QLPQD� YULMHGQRVW� VXVWDYD� VDYVNLK� UHWHQFLMD� SRND]DOD� VH� L� SULOLNRP� ]DGQMLK� SURYHGEL�
PMHUD�REUDQH�RG�SRSODYD�WLMHNRP�RåXMND�������JRGLQH��2YH�UHWHQFLMH�WDGD�VX�]DMHGQR�SUL-
KYDWLOH�YLãH�RG�����PLOLMDUGL�P3�YRGH�L�QD�WDM�VX�QDþLQ�]QDWQR�GRSULQLMHOH�VPDQMHQMX�UL]LND�
RG�SRMDYH�SRSODYD� L� L]UDYQR�XWMHFDOH�QD�XVSMHãQRVW�SURYHGEL�PMHUD�REUDQH�RG�SRSODYD��
3RWUHEQR�MH�QDSRPHQXWL�NDNR�MH�SURãOH�JRGLQH�L]JUDGQMRP�L�QDGYLãHQMHP�MXåQRJ�QDVLSD�
UHWHQFLMH�/RQMVNR�SROMH�GRGDWQR�SRYHüDQ�NDSDFLWHW�UHWHQFLMH�]D�����PLOLMXQD�P3��ãWR�VH�
SRND]DOR�RG�L]QLPQH�YDåQRVWL�WLMHNRP�RYLK�SURYHGEL�PMHUD�REUDQH�RG�SRSODYD�EXGXüL�GD�
MH�]D�GYD�GR�WUL�GDQD�RPRJXüHQR�GRGDWQR�DNXPXOLUDQMH��RGQRVQR�QHLVSXãWDQMH�SRSODYQLK�
YRGD�L]�UHWHQFLMVNRJ�ED]HQD�/RQMVNRJ�SROMD�QHSRVUHGQR�X]YRGQR�RG�-DVHQRYFD��ãWR�MH�]D-
VLJXUQR�VSULMHþLOR�GD�YRGRVWDML�QD�SRGUXþMX�-DVHQRYFD�QH�EXGX�MRã�L�YLãL��RG�LRQDNR�UHNRUG-

QLK�������FP�
-Rã�XYLMHN�QDP�MH�VYLPD�X�VYMHåHP�VMHüDQMX�VYLEDQM�������JRGLQH�L�NDWDVWURIDOQD�SRSODYD�
äXSDQMVNH�3RVDYLQH�GR�NRMH�MH�GRãOR�XVOLMHG�SURERMD�VDYVNLK�QDVLSD�QD���PMHVWD��NRG�5D-
MHYRJ�6HOD�L�NRG�5DþLQRYDFD��
6UHüRP��RG�WDGD�QLMH�ELOR�WDNR�NULWLþQLK�VLWXDFLMD�X�SURYHGEL�PMHUD�REUDQH�RG�SRSODYH��DOL�
MH�]DWR�SRWUHEQR�VSRPHQXWL�L�SURYHGEX�PMHUD�REUDQH�RG�OHGD�QD�ULMHNDPD�'UDYL�L�'XQDYX�
WLMHNRP�VLMHþQMD�������JRGLQH��1DLPH��]ERJ�L]UD]LWR�QLVNLK�WHPSHUDWXUD�NRMH�VX�VH�VSXVWLOH�
L�LVSRG�������&�GRãOR�MH�SUYR�GR�SRMDYH�SORYHüHJ�OHGD��D�]DWLP�L�GR�VWYDUDQMD�OHGRVWDMD�QD�
SRMHGLQLP�GLRQLFDPD�QD�ULMHFL�'UDYL�L�'XQDYX��,]UD]LWR�QHSRYROMQD�VLWXDFLMD�VWYRULOD�VH�
QD����DN�NLORPHWDUD�GXJRM�GLRQLFL�QD�ULMHFL�'XQDY�X]YRGQR�RG�'DOMD�GR�QDVHOMD�%RURYR��
1D�WRM�GLRQLFL�ULMHND�'XQDY�ELOD�MH�]DOHÿHQD�X�SXQRP�SUR¿OX��D�QD�QHNLP�PMHVWLPD�OHG�
MH�ELR�GHEOML�L�RG���PHWUD��D�PMHVWLPLFH�VX�IRUPLUDQH�L�OHGHQH�EDULMHUH�GHEOMLQH�RG���GR���
PHWUD��=ERJ�VWYDUDQMD�OHGRVWDMD�GRãOR�MH�GR�]QDþDMQRJ�VPDQMHQMD�SURWLFDMQRJ�SUR¿OD��WH�MH�
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RQHPRJXüHQR�QRUPDOQR�SURWMHFDQMH�YRGH��ãWR�MH�GRYHOR�GR�SRUDVWD�YRGRVWDMD�'XQDYD�X]-
YRGQR�RG�'DOMD��,]�WRJ�UD]ORJD��D�QD�WHPHOMX�PHÿXGUåDYQRJ�VSRUD]XPD�L]PHÿX�0DÿDUVNH��
5HSXEOLNH�+UYDWVNH�L�5HSXEOLNH�6UELMH��RGOXþHQR�MH�GD�VH�QD�UD]ELMDQMX�OHGD�L�RWYDUDQMX�
SURWLFDMQRJ�SUR¿OD�DQJDåLUDMX�PDÿDUVNL�OHGRORPFL��,VWL�VX�WLMHNRP���GDQD�UD]ELOL�OHG�L�XV-
SRVWDYLOL�NRQWLQXLUDQL�NRULGRU�QD�FLMHORP�SRWH]X�NUR]�OHGRVWDM�X�ãLULQL�RG�QDMPDQMH�����
PHWDUD�L�QD�WDM�QDþLQ�SRQRYQR�RPRJXüLOL�QRUPDOQL�SURWRN�YRGH��ãWR�MH�XEU]R�GRYHOR�GR�
RSDGDQMD�YRGRVWDMD��7DNR�MH�XVSMHãQR�VSULMHþHQR�GDOMQMH�GL]DQMH�UD]LQH�YRGRVWDMD�L�QDV-
WDQDN�MRã�YHüLK�OHGHQLK�EDULMHUD��WH�YHüLK�RSDVQRVWL�L�ãWHWD�LSDN�QLMH�ELOR��7LMHNRP�UD]EL-
MDQMD�OHGRVWDMD�L�OHGHQLK�EDULMHUD�GRãOR�MH�L�GR�]QDþDMQLK�RãWHüHQMD�QD�PDÿDUVNLP�OHGRORP-

FLPD��3UHWKRGQD�REUDQD�RG�OHGD�QD�QDãLP�QDMYHüLP�ULMHNDPD�6DYL��'UDYL�L�'XQDYX�SUR-

vodila se 2012. godine.

6OLND����'DOMVND�NULYLQD������VLMHþQMD�������JRGLQH���0DÿDUVNL�OHGRORPDF�UD]ELMD�OHG

7DNRÿHU�MH�SRWUHEQR�VSRPHQXWL�L�L]QLPQR�RSVHåQX�L�XVSMHãQX�SURYHGEX�PMHUD�REUDQH�RG�
SRSODYD�QD�SRGUXþMX�.DUORYDþNH�L�6LVDþNR���PRVODYDþNH�åXSDQLMH�WLMHNRP�RåXMND�������
JRGLQH��1DLPH��SRþHWNRP�PMHVHFD�RåXMND�������JRGLQH�GRãOR�MH�GR�]DWRSOMHQMD�NRMH�MH�
X]URNRYDOR�QDJOR�WRSOMHQMH�YHOLNLK�NROLþLQD�VQLMHJD�SDOLK�WLMHNRP�YHOMDþH��2VRELWR�YHOLNH�
NROLþLQH�VQLMHJD�]DELOMHåHQH�VX�QD�SRGUXþMX�9HOHELWD��*RUVNRJ�NRWDUD�L�/LNH��=DYLåDQ�����
FP��'HOQLFH�����FP��3OLWYLFH�����FP��2JXOLQ�����FP��6OXQM����FP��*RVSLü����FP��.DU-
ORYDF����FP���D�WDNRÿHU�YHOLNH�NROLþLQH�VQLMHJD�QDOD]LOH�VX�VH�L�QD�SRGUXþMX�VOLYD�ULMHNH�
8QH��NDNR�X�5HSXEOLFL�+UYDWVNRM�WDNR�L�X�%RVQL�L�+HUFHJRYLQL��,QWHQ]LYQR�WRSOMHQMH�VQL-
MHJD�YUOR�EU]R�MH�GRYHOR�GR�]DVLüHQMD�WOD�YRGRP�L�EU]RJ�RWMHFDQMD�SUHPD�YRGRWRFLPD��,]�
WRJ�UD]ORJD�L�X]�GRGDWQH�NROLþLQH�NLãQLK�RERULQD�GRãOR�MH�GR�XEU]DQRJ�SRUDVWD��SUYR�PDQ-

MLK�EXMLþQLK�YRGRWRND�QD�SRGUXþMX�*RUVNRJ�NRWDUD�L�/LNH��D�QDNRQ�WRJD�L�GR�SRUDVWD�UL-
MHND�/LNH�L�*DFNH��WH�.XSH��.RUDQH��0UHåQLFH��'REUH��*OLQH��6XQMH��ýHVPH��,ORYH��8QH�L�
QD�NUDMX�ULMHNH�6DYH��=D�SRWUHEH�SURYHGEL�PMHUD�REUDQH�RG�SRSODYD�GRGDWQR�MH�L]JUDÿHQR�
YLãH�RG���NP�SULYUHPHQLK�QDVLSD�RG�ER[�EDULMHUD� L����DN�NP�SULYUHPHQLK�]HPOMDQLK� L�
]HþMLK�QDVLSD�RG�YUHüD��RGQRVQR�VYHXNXSQR�MH�L]JUDÿHQR�LOL�QDGYLãHQR�SUHNR����NLORPH-
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WDU�QDVLSD��8WURãHQR�MH�SUHNR����NP�ER[�EDULMHUD���������P3�SLMHVND���������P3�NDPHQRJ�
PDWHULMDOD�WH�YLãH�RG���������YUHüD��RG�þHJD�MH�JRWRYR���������YUHüD�XVWXSOMHQR�QD�UD-
VSRODJDQMH�JUDGRYLPD� L�RSüLQDPD��3UL�XGDUQRP�RSWHUHüHQMX�X� UD]QLP�DNWLYQRVWLPD�SUL�
SURYHGEL�PMHUD�DNWLYQH�REUDQH�RG�SRSODYD�]DMHGQR�MH�GMHORYDOR�L�VXUDÿLYDOR�YLãH�RG�����
GMHODWQLND�+UYDWVNLK�YRGD�L�OLFHQFLUDQLK�SUDYQLK�RVRED�]D�UDGRYH�REUDQH�RG�SRSODYD������
SULSDGQLND�RUXåDQLK�VQDJD�5HSXEOLNH�+UYDWVNH��WH�YLãH�RG�����SULSDGQLND�UD]QLK�YDWUR-

JDVQLK�L�SROLFLMVNLK�SRVWURMEL��+*66�D��&UYHQRJ�NULåD��NRPXQDOQLK�VOXåEL�L�FLYLOQH�]DãWLWH�
WH�JUDÿDQD��=D�SRWUHEH�REUDQH�RG�SRSODYD�NRULãWHQD� MH� L�EURMQD� WHãND�PHKDQL]DFLMD��RG�
þHJD�XNXSQR����EDJHUD����EXOGR]HUD�����NRPELQLUDQLK�VWURMHYD������NDPLRQD�����DN�WUDN-

WRUD�L����DN�þDPDFD��,]YUãHQH�VX�L�EURMQH�LQWHUYHQFLMH�QD�]DãWLWQLP�L�UHJXODFLMVNLP�YRG-

QLP�JUDÿHYLQDPD�]D�SRWUHEH�RVLJXUDQMD�QMLKRYH�VWDELOQRVWL��D�URQLRFL�VX�SRVWDYOMDOL�JHR-

PHPEUDQH�]D�]DãWLWX�RG�SURFMHÿLYDQMD�QDVLSD��3RSODYQH�YRGH�YHüLQRP�VX�VH�L]OLOH�VDPR�
X�QHEUDQMHQD�SRGUXþMD��RGQRVQR�X�SULURGQH�UHWHQFLMH�LOL�QD�SRGUXþMD�QD�NRMLPD�QH�SRVWRML�
VXVWDY�REUDQH�RG�SRSODYD��1DåDORVW��SRSODYOMHQH�VX�L�EURMQH�SROMRSULYUHGQH�SRYUãLQH��YH-
OLN�EURM�ORNDOQLK�L�åXSDQLMVNLK�SURPHWQLFD��XNOMXþXMXüL�L�GUåDYQH�FHVWH��NDR�L�YLãH�GHVHWDND�
VWDPEHQLK�L�JRVSRGDUVNLK�REMHNDWD�SUHWHåQR�QD�SRGUXþMX�.RVLQMD��DOL�L�X�+UYDWVNRM�.RVWD-
MQLFL�WH�X�YLNHQG�QDVHOMLPD�X]�ULMHNX�.XSX��,SDN��ãWHWH�VX�ELOH�PLQLPDOQH�V�RE]LURP�QD�SUL-
MHWQMX�GR�VDGD�QH]DELOMHåHQLK�RJURPQLK�NROLþLQD�YRGH�X�VXVWDYX�6UHGQMHJ�3RVDYOMD�NRMH�
VX�QD�NUDMX�XVSMHãQR�SULKYDüHQH��DNXPXOLUDQH�L�VSURYHGHQH�SUHPD�QL]YRGQRP�SRGUXþMX�

6OLND����.DUORYDF�/RJRULãWH��RåXMDN�������JRGLQH���SRVWDYOMHQL�SULYUHPHQL�VXVWDY�ER[�
EDULMHUD�ãWLWL�SULJUDGVNR�QDVHOMH�/RJRULãWH�RG�L]OLMHYDQMD�SRSODYQLK�YRGD�.RUDQH�L�

0UHåQLFH
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6OLND����3RVWDYOMHQL�VXVWDY�ER[�EDULMHUD�X�.DUORYFX�]DGUåDYD�SURGRU����DN�FHQWLPHWDUD�
SRSODYQLK�YRGD�ULMHNH�.RUDQH��RåXMDN�������JRGLQH�

0RåHPR�]DNOMXþLWL�NDNR�VH�X�]DGQMLK����DN�JRGLQD�SULPMHüXMH�VYH�YHüL�HIHNW�NOLPDWVNLK�
SURPMHQD�ãLURP�VYLMHWD�� DOL� LVWR� WDNR� L�QD�SRGUXþMX�5HSXEOLNH�+UYDWVNH��6YH�XþHVWDOLMH�
VH� L]PMHQMXMX� HNVWUHPQR� VXãQD� L� HNVWUHPQR�NLãQD� UD]GREOMD��1DUDYQR�� VYH� WR� VNXSD� VH�
RGUDåDYD�L�QD�KLGURORãNH�FLNOXVH�YRGRWRND�WLMHNRP�JRGLQH�WH�VH�GRJDÿDMX�VYH�XþHVWDOLMH�
SRMDYH�YHOLNLK�YRGQLK�YDORYD��6YH�MH�PDQMH�W]Y��ÄSURVMHþQLK³�LOL�ÄQRUPDOQLK³�JRGLQD��9LãH�
JRWRYR�GD�L�QHPD�QLNDNYLK�SUDYLOD�]D�SRMDYX�YHOLNLK�YRGQLK�YDORYD�L�RQL�VH�PRJX�SRMD-
YLWL�X�ELOR�NRMHP�WUHQXWNX�L�X�ELOR�NRMHP�GLMHOX�5HSXEOLNH�+UYDWVNH�L�QD�WDM�QDþLQ�GRGDW-
QR�VH�SRYHüDYD�UL]LN�RG�SRMDYH�SRSODYD��7DNR�VX�WLMHNRP�]DGQMLK����DN�JRGLQD�QD�JRWRYR�
VYLP�ULMHNDPD�L�YRGRPMHUQLP�SRVWDMDPD�X�5HSXEOLFL�+UYDWVNRM�SUHPDãHQL�PDNVLPDOQR�
]DELOMHåHQL�YRGRVWDML�X�SRYLMHVWL��QDUDYQR�RWNDG�SRVWRMH�VOXåEHQD�PMHUHQMD���XNOMXþXMXüL�L�
QDMQRYLML�QD�ULMHFL�6DYL�X�-DVHQRYFX�X�RåXMNX�������JRGLQH��NRML�MH�QDGPDãLR�VWDUL�PDNVL-
PXP�L]�GDYQH�������JRGLQH�]D�þDN����FHQWLPHWDU�

6OLND����1DGYLãHQMH�OLMHYRJ�VDYVNRJ�QDVLSD�]D�]DãWLWX�QDVHOMD�0ODND�NRG�-DVHQRYFD�
�RåXMDN�������JRGLQH�
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7DNRÿHU��X�]DGQMH�YULMHPH�VYH�MH�YLGOMLYLML�L�RþLWLML�IHQRPHQ�W]Y��ÄXUEDQLK³�SRSODYD��5H-
SXEOLNX�+UYDWVNX��RVRELWR�QMH]LQ�REDOQL�L�SULREDOQL�GLR��VYH�þHãüH�SRJDÿDMX�MDNL�LQWHQ]LYQL�
ORNDOQL�SOMXVNRYL��RGQRVQR�GRJDÿD�VH�GD�X�MDNR�NUDWNRP�YUHPHQX�ORNDOQR�SDGQH�L]X]HWQR�
YHOLND�NROLþLQD�NLãQLK�RERULQD�L�X�WDNYLP�VLWXDFLMDPD�YHüLQD�SRVWRMHüLK�VXVWDYD�RERULQ-

VNH�RGYRGQMH�QLMH�X�PRJXüQRVWL�SULKYDWLWL�WROLNX�NROLþLQX�YRGH��8�WDNYLP�WUHQXFLPD�JUDG-

VNH�XOLFH�VH�SUHWYDUDMX�X�EXMLFH��D�ORNDOQH�GHSUHVLMH�VH�LVSXQMDYDMX�YRGRP��SULPMHU�JUDGD�
Zadra iz rujna 2017. godine).

6OLNH����L�����=DGDU������UXMQD�������JRGLQH��)RWR��5DGH�3RSDGLü�

3RSODYH�VH�GH¿QLUDMX�NDR�SULURGQH�SRMDYH�NRMH�QLMH�PRJXüH�X�SRWSXQRVWL�VSULMHþLWL��DOL�VH�
VWDOQLP�UD]YRMHP�VXVWDYD�REUDQH�RG�SRSODYD�L�JUDGQMRP�]DãWLWQLK�L�UHJXODFLMVNLK�YRGQLK�
JUDÿHYLQD� WH�SURYHGERP�PMHUD�REUDQH�RG�SRSODYD��UL]LFL�RG�SRSODYD�PRJX�VPDQMLWL�QD�
SULKYDWOMLYX�UD]LQX�
6�RE]LURP�QD�QDMDYH�L�GXJRURþQH�SURJQR]H�]D�RþHNLYDWL�MH�NDNR�üH�VH�WUHQG�NOLPDWVNLK�
SURPMHQD� L� L]UDåHQLK�KLGURORãNLK�HNVWUHPD�QDVWDYLWL��6WRJD� MH�QXåQD�SULODJRGED�QD�QD-
YHGHQH�SRMDYH��ãWR�]DKWLMHYD�åXUQX�VDQDFLMX��UHNRQVWUXNFLMX�L�JUDGQMX�SRMHGLQLK�GLRQLFD�
QDVLSD��NDR�L�GUXJLK�UHJXODFLMVNLK�L�]DãWLWQLK�YRGQLK�JUDÿHYLQD��X]�GDOMQMH�XQDSUMHÿHQMH�
SURYHGEH�PMHUD�REUDQH�RG�SRSODYD�L�UD]YRMD�VXVWDYD�REUDQH�RG�SRSODYD�X�FLOMX�VPDQMHQMD�
UL]LND�RG�SRMDYH�SRSODYD�L�QMLKRYLK�SRVOMHGLFD�
8�WX�VYUKX�+UYDWVNH�YRGH�SRNUHQXOH�VX�SURMHNWH�UHNRQVWUXNFLMH�L�RMDþDQMD�OLMHYRREDOQLK�
VDYVNLK�QDVLSD�QD�SRGUXþMX�äXSDQMVNH�3RVDYLQH��RGQRVQR�RG�GUåDYQH�JUDQLFH�V�5HSXE-

OLNRP�6UELMRP�GR�6WDUH�*UDGLãNH��WH�L]JUDGQMX�FMHORYLWRJ�VXVWDYD�REUDQH�RG�SRSODYD�QD�
ãLUHP�NDUORYDþNRP�L�VLVDþNRP�SRGUXþMX��NDR�L�]DãWLWX�RG�SRSODYD�QD�SRGUXþMX�JUDGD�2JX-

OLQD��+UYDWVNH�YRGH�SODQLUDMX�GR�������JRGLQH�LVNRULVWLWL�VYLK�UDVSRORåLYLK�����PLOLMXQD�
HXUD�L]�(8�IRQGRYD�]D�SRWUHEH�XQDSUHÿHQMD�VXVWDYD�REUDQH�RG�SRSODYD��RGQRVQR�]DãWLWH�
OMXGL�L�QMLKRYH�LPRYLQH�RG�SRMDYH�SRSODYD�
7DNRÿHU�SRVWRML�SRWUHED�GDOMQMHJ�XQDSUHÿHQMD�PHÿXGUåDYQH�YRGQRJRVSRGDUVNH�VXUDGQ-

MH�SXWHP�EROMHJ�REDYMHãWDYDQMD�L�]DMHGQLþNRJ�UD]YRMD�QRYLK�KLGURORãNLK�PRGHOD�X�FLOMX�
XVSMHãQLMHJ� SURJQR]LUDQMD�� SUDüHQMD� L� HYDNXDFLMH� YRGQLK� YDORYD�� WH� SUDYRYUHPHQH� SUL-
SUHPH�L�SURYHGEH�PMHUD�REUDQH�RG�SRSODYD�QD�XJURåHQLP�SRGUXþMLPD�
2VLP�GDOMQMHJ�XODJDQMD�X�JUDGQMX�QRYLK� L� UHNRQVWUXNFLMX�SRVWRMHüLK� VXVWDYD�REUDQH�RG�
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SRSODYD��QXåQR�MH�L�QDGDOMH�XQDSUMHÿLYDWL�QHSRVUHGQX�SURYHGEX�PMHUD�REUDQH�RG�SRSODYD�
XQXWDU�VXVWDYD�YRGQRJD�JRVSRGDUVWYD��WH�UD]YLMDWL�VXUDGQMX�VD�VYLP�GUXJLP�VXGLRQLFLPD�
NRML�VH�SXWHP�VWRåHUD�=L6�D�L�'8=6�D�SR�SRWUHEL�XNOMXþXMX�X�SURYHGEX�PMHUD�REUDQH�RG�
SRSODYD��2UXåDQH�VQDJH��YDWURJDVQH�L�SROLFLMVNH�SRVWURMEH��FLYLOQD�]DãWLWD��+*66��&UYHQL�
NULå�L�GUXJL��
0RåHPR�]DNOMXþLWL� NDNR� MH� ]D�XþLQNRYLWX� ]DãWLWX�RG�SRSODYD�QHRSKRGQD� VXUDGQMD� VYLK�
QDGOHåQLK�WLMHOD�X�VXVWDYX�]DãWLWH�L�VSDãDYDQMD��XNOMXþXMXüL�MHGLQLFH�ORNDOQH�L�SRGUXþQH��UH-
JLRQDOQH��VDPRXSUDYH�L�'UåDYQX�XSUDYX�]D�]DãWLWX�L�VSDãDYDQMH�NRMD�MH�SUHPD�'UåDYQRP�
SODQX�REUDQH�RG�SRSODYD�QRVLWHOM�WHPHOMQLK�RYODVWL�QD�SRGUXþMX�]DãWLWH�RG�NDWDVWURID�L�YH-
OLNLK�QHVUHüD��XNOMXþXMXüL�L�RQH�XVOLMHG�SRSODYD�L�SXWHP�NRMH�VH�RPRJXüDYD�XNOMXþLYDQMH�L�
VXGMHORYDQMH�VYLK�RVWDOLK�VOXåEL�L�UHVXUVD�X�REUDQX�RG�SRSODYD�

2.2. Razvojni EU projekti u realizaciji i pripremi 

8�RNYLUX�3ULRULWHWQH�RVL����.OLPDWVNH�SURPMHQH�L�XSUDYOMDQMH�UL]LFLPD��,QYHVWLFLMVNRJ�SUL-
RULWHWD��E��3URPLFDQMH�XODJDQMD�NRMD�VH�RGQRVH�QD�SRVHEQH�UL]LNH��RVLJXUDQMH�RWSRUQRV-
WL�QD�NDWDVWURIH�L�UD]YRM�VXVWDYD�]D�XSUDYOMDQMH�NDWDVWURIDPD��VSHFL¿þQRJ�FLOMD��E���DOR-

FLUDQR�MH�XNXSQR�����PLOLMXQD�HXUD�RG�þHJD�MH�����PLOLMXQD�HXUD�SULPDUQR�QDPLMHQMHQR�
SURMHNWLPD�]DãWLWH�RG�ãWHWQRJ�GMHORYDQMD�YRGD��SURMHNWL�]DãWLWH�RG�SRSODYD���5LMHþ�MH�R�SHW�
SURMHNDWD�NRMLPD�EL�VH��SURYHGERP�QHJUDÿHYLQVNLK�L�JUDÿHYLQVNL�PMHUD��GMHORYDOR�QD�UD]-
YRM�L�MDþDQMH�VXVWDYD�XSUDYOMDQMD�SRSODYQLP�UL]LFLPD��VSUMHþDYDQMH��]DãWLWX�L�SULSUDYQRVW��

POZIV NAZIV IZNOS STATUS

1 2 3 4

KK.05.2.1.01

KK.05.2.1.06

6OLND����3UHJOHG�VWDWXVD�SR]LYD

„Priprema studijske dokumentacije za projekte upravljanja rizicima od poplava“
8�RNYLUX�SURYHGEH�RYRJ�3URMHNWD� L]UDÿHQR� MH����NRPSOHWD�VWXGLMVNH�GRNXPHQWDFLMH�]D�
SULSUHPX�SURMHNDWD�]DãWLWH�RG�SRSODYD�]D�¿QDQFLUDQMH�L]�(8�IRQGRYD�QD�VOMHGHüLP�VOLYRYL-
PD��VOLY�.XSH��VOLY�5MHþLQH��VOLY�%HGQMH��VOLY�.DUDãLFH���9XþLFH��VOLY�.UDSLQH��VOLY�GRQMH�
1HUHWYH��VOLY�3OLWYLFH��VOLY�%HGQMH��VOLY�VMHYHUQRJ�]DJUHEDþNRJ�SULVDYOMD��VOLY�2UOMDYH��VOLY�
äXSDQLMVNL�NDQDO��VOLY�0LUQH��VOLY�SROMD�5DVWRN�L�9UJRUVNRJ�SROMD��NDR�L�]D�SULSUHPX�(8�
SURMHNWD�PRGHUQL]DFLMH�OLMHYRREDOQLK�VDYVNLK�QDVLSD�RG�5DþLQRYDFD�GR�1RYH�*UDGLãNH��
SULSUHPX�SURMHNWD�XQDSUMHÿHQMD�VXVWDYD�]DãWLWH�RG�SRSODYD�QD�ULMHFL�6DYL�RG�JUDQLFH�V�5H-
SXEOLNRP�6ORYHQLMRP�GR�XãüD�7UQDYH�� WH�SULSUHPX�VWXGLMVNH�GRNXPHQWDFLMH�]D�SURMHNW�
XQDSUMHÿHQMD�QHJUDÿHYLQVNLK�PMHUD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�X�5HSXEOLFL�+UYDWV-
koj.
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6YDNL�RG�SURMHNDWD�VDGUåDYD��RGQRVQR�REXKYDüD��VORåHQD�KLGURORãNR���KLGUDXOLþND�PRG-

HOLUDQMD� L� DQDOL]H� VD� L]UDGRP�NDUDWD� RSDVQRVWL� RG� SRSODYD�� HYDOXDFLMX� ãWHWD� VD� L]UDGRP�
NDUDWD�UDQMLYRVWL� WH� L]UDþXQRP�UL]LND�RGQRVQR�SURVMHþQH�JRGLãQMH�ãWHWH�RG�SRSODYD��RE-

UDGX�YDULMDQWQLK�UMHãHQMD�VPDQMHQMD�UL]LND�RG�SODYOMHQMD�WH�RGDELU�RSWLPDOQH�YDULMDQWH�X]�
L]UDGX�VWXGLMH�L]YHGLYRVWL�NRMRP�MH�GRND]XMH�HNRQRPVND��HNRORãND�L�WHKQLþND�L]YHGLYRVW�
RSWLPDOQRJ�UMHãHQMD�

6WXGLMVND�GRNXPHQWDFLMD�NRMD�MH�L]UDÿHQD�X�RNYLUX�SUHWKRGQR�QDYHGHQRJ�SURMHNWD�Ä3ULSUH-
PD�VWXGLMVNH�GRNXPHQWDFLMH�]D�SURMHNWH�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD³�ELOD�MH�SRGORJD�
]D�SULMDYX�L�RGREUHQMH�SURMHNWD�Ä0RGHUQL]DFLMD�OLMHYRREDOQLK�VDYVNLK�QDVLSD�RG�5DþLQR-

YDFD�GR�1RYH�*UDGLãNH³�X�RNYLUX�23..��������������
3DUDOHOQR��X�LVWR�YULMHPH��X]�SRãWLYDQMH�SURFHGXUD�SULMDYH�L�RGREUDYDQMD�3URMHNWD��SURYR-

GLOL�VX�VH�L�SRVWXSFL�SULSUHPH�3URMHNWD�]D�SURYHGEX��L]UDGD�SURMHNWQH�GRNXPHQWDFLMH�SR-

WUHEQH�]D� LVKRÿHQMH�GR]YROD�� LVKRÿHQMH�GR]YROD�� UMHãDYDQMH� LPRYLQVNR�SUDYQLK�RGQRVD��
SURYHGED�SRVWXSDND�MDYQH�QDEDYH�]D�QDEDYX�UDGRYD�L�XVOXJH�QDG]RUD�L�GUXJR�
3URMHNW�QD�UD]PDWUDQRM�GLRQLFL�XNXSQH�GXOMLQH�������NP�RG�5DþLQRYDFD�GR�1RYH�*UDGLã-
NH�SUHGYLÿD�KLWQH�ÄQR�UHJUHW´�PMHUH�SRYHüDQMD�VLJXUQRVWL�QDVLSD�L�]DREDOMD�L]JUDGQMRP�]D-
REDOQLK�EHUPL�VD�SORãQLP�GUHQRYLPD�L�VHUYLVQLP�SXWRYLPD��2G�XNXSQR�DQDOL]LUDQLK�������
NP�QDVLSD��SURYHGERP�PMHUD�QD�GLRQLFDPD�X�GXåLQL�������NP�SRVWLüL�üH�VH�XMHGQDþHQD�
UD]LQD�VLJXUQRVWL�RG�SURGRUD�QDVLSD�XVOLMHG�KLGUDXOLþNRJ�VORPD�WHPHOMQRJ�WOD�WH�GLUHNWDQ�
SULVWXS�QDVLSX�X�FLOMX�SURYHGEH�PMHUD�REUDQH�RG�SRSODYD�L�XþLQNRYLWLMHJ�RGUåDYDQMD�VD-
PRJ�QDVLSD�
8�VYLEQMX�������JRGLQH�]DSRþHOD�MH�L]JUDGQMD�QD�GYLMH�QDMXJURåHQLMH�GLRQLFH�QDVLSD��QD��
GLRQLFL�RG�GUåDYQH�JUDQLFH�V�5HSXEOLNRP�6UELMRP�GR�&6�.RQMXãD��GXOMLQD�RNR������NP��
X�9XNRYDUVNR�VULMHPVNRM�åXSDQLML�L�GLRQLFL�RG�.ODNDUD�GR�5XãþLFH��GXOMLQD�RNR���NP��X�
%URGVNR�SRVDYVNRM�åXSDQLML��,]YRÿHQMH�UDGRYD�QD�GLRQLFL�.ODNDU���5XãþLFD�MH�GRYUãHQR�
NUDMHP�������JRGLQH��XVSMHãQR�MH�SURYHGHQ�WHKQLþNL�SUHJOHG�JUDÿHYLQH�L��LVKRÿHQD�MH�XSR-

UDEQD�GR]YROD��'R�NUDMD�VYLEQMD�������JRGLQH�RþHNXMH�VH�]DYUãHWDN�L]JUDGQMH�QD�GLRQLFL�
RG�GUåDYQH�JUDQLFH�VD�5HSXEOLNRP�6UELMRP�GR�&6�.RQMXãD�
3R�SURYHGHQLP�SRVWXSFLPD�MDYQH�QDEDYH��SRWSLVDQLP�XJRYRULPD��WUHQXWQR�VX�X�SURYHGEL�
UDGRYL�QD�ãHVW�����GLRQLFD�X�9XNRYDUVNR�VULMHPVNRM�L�%URGVNR�SRVDYVNRM�åXSDQLML��XNX-

SQH�GXåLQH�����NP�L�XNXSQH�YULMHGQRVWL�RG�RNR�����PLOLMXQD�NXQD��5LMHþ�MH�R�GLRQLFDPD�
&6�.RQMXãD���7RSROD��-DUXJH���6YLODM��=DGXEUDYOMH���.ODNDU���5XãþLFD��7RSROD���äXSDQMD��
6ODYRQVNL�%URG�]DSDG���'XERþDF�L�'XERþDF���/XåDQL��8�WLMHNX�MH�QDVWDYDN�DNWLYQRVWL�QD�
LVKRÿHQMX�JUDÿHYLQVNLK�GR]YROD��WH�SURYHGEL�GYD�����SRVWXSND�MDYQH�QDEDYH�QD�SUHRVWD-
OLP�GLRQLFDPD��JUDG�äXSDQMD��äXSDQMD���âWLWDU��%DELQD�*UHGD���6ODYRQVNL�âDPDF��%DELQD�
*UHGD��6ODYRQVNL�âDPDF��6ODYRQVNL�%URG�]DSDG��3ULþDF���'DYRU���2UXELFD��6DYRQVNL�âD-
PDF���-DUXJH��'ROLQD���0DþNRYDF���1RYD�*UDGLãND��6YLODM���%LFNR�6HOR��8329�6ODYRQVNL�
%URG��/XåDQL���3ULþDF�L�GLRQLFD�X�'DYRUX��NDNR�EL�GR�NUDMD�RYH�JRGLQH�VYD�JUDGLOLãWD�SUHG-

YLÿHQD�3URMHNWRP�ELOD�DNWLYQD�
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6OLNH��������L������0RGHUQL]DFLMD�OLMHYRREDOQLK�VDYVNLK�QDVLSD
RG�5DþLQRYDFD�GR�1RYH�*UDGLãNH

„Zaštita od poplava grada Ogulina“
6WXGLMVND�GRNXPHQWDFLMD�NRMD� MH� L]UDÿHQD�X�RNYLUX�SURMHNWD�Ä3ULSUHPD�VWXGLMVNH�GRNX-

PHQWDFLMH�]D�SURMHNWH�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD“ ELOD�MH�SRGORJD�]D�SULMDYX�SURMHNWD�
Ä3URMHNW�]DãWLWH�RG�SRSODYD�JUDGD�2JXOLQD³�
8�SRGUXþMX�REXKYDWD�]DKYDWD�QDOD]L�VH�YLãH�SURVWRUQR���LQIUDVWUXNWXUQLK�RJUDQLþHQMD��RG�
NRMLK�VX�QDM]QDþDMQLMH��åHOMH]QLþND�SUXJD�=DJUHE���5LMHND�RG�NP�����������GR�NP�������
�����WH�SDVWUYVNL�ULEQMDN�QD�OLMHYRM�REDOL�GHVQRJ�SULWRND�ULMHNH�'REUH��9LWXQMþLFL��X�NP���
�������3URMHNWQR�UMHãHQMH�UHWHQFLMH�2JXOLQ�V�SULSDGDMXüLP�JUDÿHYLQDPD�VDGUåL�VWRJD��X]�
WHKQLþNR�UMHãHQMH�SUHJUDGQRJ�SUR¿OD�UHWHQFLMH��QDVXWH�EUDQH�V�HYDNXDFLMVNLP�REMHNWLPD��L�
WHKQLþNH�PMHUH�]DãWLWH�RVWDOLK�XJURåHQLK�REMHNDWD�L�XUHÿHQMH�SUHGPHWQRJ�SURVWRUD�
3ODQLUDQR�MH�L]JUDGQMX�FMHORNXSQRJ�]DKYDWD�UHWHQFLMH�2JXOLQ�V�SULSDGDMXüLP�JUDÿHYLQDPD�
L]YHVWL�SR�VOLMHGHüLP�ID]DPD��RGQRVQR�WHKQLþNLP�FMHOLQDPD�
)D]D��� �� UDGRYL� QD� SUHJUDGQRP�PMHVWX� UHWHQFLMH� REXKYDüDMX� L]JUDGQMX� HYDNXDFLMVNLK�

JUDÿHYLQD�WH�L]JUDGQMX�SULVWXSQLK�SURPHWQLFD�
)D]D��� �� L]JUDGQMD�]DãWLWQLK�JUDÿHYLQD�åHOMH]QLþNH�SUXJH�X]�UHWHQFLMVNL�SURVWRU podra-

]XPLMHYD� L]JUDGQMX� ]DãWLWQLK�$%� ]LGRYD�� L]YHGEX� REORJH� QDVLSD� åHOMH]QLþNH�
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SUXJH��L]JUDGQMX�SRWSRUQLK�]LGRYD�L�EHWRQVNH�NRQVWUXNFLMH�WH�L]YHGEX�]DãWLWH�L�
L]PLMHãWDQMD�SRVWRMHüH�RSUHPH�+ä,�

)D]D��� �� L]JUDGQMD�]DãWLWQRJ�REMHNWD�ULEQMDND�QD�ULMHFL�9LWXQMþLFL�SRGUD]XPLMHYD�L]JUDG-

QMX��]DãWLWQLK�]LGRYD�QD�ULEQMDNX�
)D]D��� �� L]JUDGQMD� EUDQH� UHWHQFLMH� 2JXOLQ� V� SULSDGDMXüLP� REMHNWLPD� SRGUD]XPLMHYD�

L]JUDGQMX�QDVXWH�EUDQH�

6OLND������=DãWLWD�RG�SRSODYD�JUDGD�2JXOLQD

2VLP�SUHWKRGQR�QDYHGHQLK�WHPHOMQLK�ID]D�L]JUDGQMH�UHWHQFLMH�3URMHNW�REXKYDüD�L]JUDGQMX�
SULVWXSQH�FHVWH�SUHPD�%UHVWRYFX�2JXOLQVNRP��L]PMHãWDQMH�PDJLVWUDOQRJ�YRGRRSVNUEQRJ�
FMHYRYRGD�L]YDQ�WLMHOD�EUDQH��L]PMHãWDQMH�+(3�LQIUDVWUXNWXUH��61�,�91�GDOHNRYRGD�L�RS-

VNUEQH�PUHåH�WH�WUDIRVWDQLFH��NDR�L�SULSUHPX�VWXGLMVNH�L�SURMHNWQH�GRNXPHQWDFLMH�]D�SUR-

MHNW�³=DãWLWD�JUDGD�2JXOLQD�RG�SRSODYD��´��XVOXJH�SURYHGEH�LVWUDåQLK�UDGRYD��YDULMDQWQLK�
UMHãHQMD��VWXGLMH�R�XWMHFDMX�QD�RNROLã�� LGHMQLK�SURMHNDWD� WH�VWXGLMH� L]YHGLYRVWL�]D�SURMHNW�
=DãWLWD�JUDGD�2JXOLQD�RG�SRSODYD���

6WXGLMVND�GRNXPHQWDFLMD�NRMD� MH� L]UDÿHQD�X�RNYLUX�3URMHNWD�Ä3ULSUHPD�VWXGLMVNH�GRNX-

PHQWDFLMH�]D�SURMHNWH�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD³���“,]UDGD�VWXGLMVNH�GRNXPHQWDFLMH�
]D�SULSUHPX�SURMHNDWD�]DãWLWH�RG�SRSODYD�QD�VOLYX�.XSH�L]�(8�IRQGRYD��6WXGLMD�L]YHGLYR-

VWL�]D�SRGUXþMH�VOLYD�ULMHNH�.XSH³�SUHGVWDYOMD�SRGORJX�]D�SULMDYX�SURMHNWD�SUHPD�23..�
2014. - 2020.



34

3URFLMHQMHQD� YULMHGQRVW� 3URMHNWD� MH� RNR� ����PLOLMXQD� NXQD�� RG� þHJD� VH� QD� NDUORYDþNR�
SRGUXþMH�RGQRVL�RNR�����PLOLMXQD�NXQD��D�QD�VLVDþNR�SRGUXþMH�RNR�����PLOLMXQD�NXQD�
3URMHNWRP� Ä6XVWDY� REUDQH� RG� SRSODYD� ULMHNH� .XSH� �� NDUORYDþNR� L� VLVDþNR� SRGUXþMH³�
SUHGYLÿHQD� MH� JUDGQMD� L�LOL� UHNRQVWUXNFLMD� VOLMHGHüLK� ]DãWLWQLK� L� UHJXODFLMVNLK� YRGQLK�
JUDÿHYLQD���������NP�QDVLSD��UHNRQVWUXNFLMD����NP�QDVLSD��JUDGQMD�����NP�SURNRSD�.R-

UDQD���.XSD��JUDGQMD�QDMPDQMH���NP�$%�]DãWLWQLK�]LGRYD��JUDGQMD�QDMPDQMH�����NP�RED-
ORXWYUGD��JUDGQMD���FUSQLK�VWDQLFD��JUDGQMD�SUHJUDGH�%URGDUFL��JUDGQMD�þHWLUL�XVWDYH��GYL-
MH�QD�SURNRSX�.RUDQD��QD�NDQDOX�.XSD���.XSD�L�QD�VXVWDYX�XQXWDUQMH�RGYRGQMH�6HOFH�
5HþLFD���JUDGQMD�RNR����NP�NDQDOD�XQXWDUQMH�RGYRGQMH�WH�SRYHüDQMH�DNWLYQH�]DSUHPLQH�
UHWHQFLMH�.XSþLQD�
2EXKYDW�SURMHNWD�MH�SRGLMHOMHQ�QD�NDUORYDþNR�L�VLVDþNR�SRGUXþMH��X�RNYLUX�NRMLK�VX�GH¿QL-
UDQH�0MHUH��SRWSURMHNWL��NRMH�VH�SODQLUDMX�SURYHVWL�X�VYUKX�]DãWLWH�SRGUXþMD�RG�SRSODYD�QD�
slivu rijeke Kupe. 

.$5/29$ý.2�32'58ý-(
0MHUD��� �� /LMHYRREDOQL�QDVLS�.XSH�RG�åHOMH]QLþNRJ�PRVWD�GR�%URGDUDFD��,,,��HWDSD��
0MHUD��� �� 1DVLSL�X]�.RUDQX�L�0UHåQLFX�X]YRGQR�RG�XãüD�]D�]DãWLWX�QDVHOMD�0DOD
� � âYDUþD��/RJRULãWH�L�7XUDQMVNL�3RORM�
Mjera 3 - Prokop Korana Kupa,

0MHUD������ 1DVLSL�X]�.RUDQX�L�0UHåQLFX�YH]DQL�X]�L]JUDGQMX�EU]H�FHVWH�NUR]�.DUORYDF
0MHUD������ /LMHYRREDOQL�QDVLS�.XSH�RG�6HOFD�GR�5HþLFH�
Mjera 6 - Desnoobalni nasip Kupe od Brodaraca do Pivovare,

0MHUD������ 2GYRGQMD�OLMHYRJ�]DREDOMD�RG�6HOFD�GR�5HþLFH�
0MHUD������ þYRU�%URGDUFL�VD�SUDWHüLP�REMHNWLPD�QD�NDQDOX�.XSD���.XSD��.XSL��'REUL�L��

UHWHQFLMD�.XSþLQD�

6OLND������=DãWLWD�RG�SRSODYD�NDUORYDþNRJ�SRGUXþMD
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6,6$ý.2�32'58ý-(
0MHUD��� �� 1DVLSL�QD�VLVDþNRP�SRGUXþMX���=DãWLWD�QDVHOMD�X]�OLMHYX�L�GHVQX�REDOX�.XSH
� � QL]YRGQR�RG�-DPQLþNH�.LVHOLFH�
0MHUD�������� 1DVLSL�QD�VLVDþNRP�SRGUXþMX���GLRQLFD�6WDUR�3UDþQR���6WDUD�'UHQþLQD�
0MHUD�������� 1DVLSL�QD�VLVDþNRP�SRGUXþMX���QDVLSL�X]�.XSX�
0MHUD����� �� 1DVLSL�X�2GUDQVNRP�SROMX���=DãWLWD�QDVHOMD�X]�ULMHNX�2GUX�L�X�
� � 2GUDQVNRP�SROMX�

6OLND������=DãWLWD�RG�SRSODYD�VLVDþNRJ�SRGUXþMD

32'58ý-(�=$*5(%$ý.(�ä83$1,-(
0MHUD����� �� 1DVLSL�X�2GUDQVNRP�SROMX���7UDQVYHU]DOQL�QDVLS�

=ERJ�]QDþDMD�L�NRPSOHNVQRVWL�WH�RPRJXüDYDQMH�EUåH�UHDOL]DFLMH�SURMHNWD�GRQHVHQ�MH�SRVH-
EDQ�]DNRQ�NRML�VH�RGQRVL�QD�NRQNUHWQL�SURMHNW��WH�MH�VDP�SURMHNW�SURJODãHQ�VWUDWHãNLP�
• Zakon o projektu zaštite od poplava u slivu rijeke Kupe�GRQLR�MH�+UYDWVNL�VDERU�QD�

VMHGQLFL�����SURVLQFD�������JRGLQH��WH�MH�LVWL�VWXSLR�QD�VQDJX����VLMHþQMD�������JRGLQH�
• =D�GLR�3URMHNWD�NRML�VH�RGQRVL�QD�NDUORYDþNR�SRGUXþMH�MH�9ODGD�5HSXEOLNH�+UYDWVNH�

QD�VMHGQLFL�RGUåDQRM����SURVLQFD�������JRGLQH�GRQLMHOD�Odluku o proglašenju projekta 

„Projekt zaštite od poplave Grada Karlovca“ strateškim investicijskim projektom 

Republike Hrvatske.

9HOLNL�L]D]RY�SUL�UHDOL]DFLML�RYRJ�3URMHNWD�VX�L]YODãWHQMD�L�RWNXSL�]D�RNR��������þHVWLFD�L]�
UD]ORJD�NRPSOHNVQRVWL�L�GXåLQH�WUDMDQMD�SRVWXSDND�UMHãDYDQMD�LPRYLQVNR�SUDYQLK�RGQRVD��
'RQRãHQMHP�QDYHGHQRJ�]DNRQD��NDR�L�SURJODãHQMHP�SURMHNWD�VWUDWHãNLP�RPRJXüHQR�MH�
XEU]DYDQMH�SULSUHPQLK�DNWLYQRVWL�SRWUHEQLK�]D�SRþHWDN�VDPH�UHDOL]DFLMH�SURMHNWD.
8�WLMHNX�MH�JUDGQMD�OLMHYRREDOQRJ�QDVLSD�.XSH�RG�åHOMH]QLþNRJ�PRVWD�GR�%URGDUDFD��,,,��
HWDSD��
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6OLND������1RYRL]JUDÿHQL�OLMHYRREDOQL�QDVLS�ULMHNH�.XSH
RG�åHOMH]QLþNRJ�PRVWD�GR�%URGDUDFD

6WXGLMVND�GRNXPHQWDFLMD�NRMD�MH�L]UDÿHQD�X�RNYLUX�SURMHNWD�Ä,]UDGD�VWXGLMVNH�GRNXPHQW-
DFLMH�]D�SURMHNW�XQDSUMHÿHQMD�QHJUDÿHYLQVNLK�PMHUD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�X�5H-
SXEOLFL�+UYDWVNRM³�SUHGVWDYOMD�SRGORJX�]D�SULMDYX�SURMHNWD�SUHPD�23..��������������
2SWLPDOQD�PMHUD� SURMHNWD� VDVWRML� RG� SURYHGEH� QHJUDÿHYLQVNLK�PMHUD� VPDQMHQMH� UL]LND�
RG�SRSODYD�QD�FMHORNXSQRP�WHULWRULMX�5HSXEOLNH�+UYDWVNH�NUR]�SURYHGEX�VOLMHGHüLK�DN-

WLYQRVWL��SULNXSOMDQMH�L�DQDOL]D�SRGDWDND�QHRSKRGQLK�]D�XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD��
XQDSUMHÿHQMH�VWXGLMVNLK�L�PRGHOVNLK�RVQRYD��XQDSUHÿHQMH�VXVWDYD�]D�SURJQR]LUDQMH�SRSOD-
YD��XQDSUMHÿHQMH�VXVWDYD�]D�KLGURORãNR�SUDüHQMH�SRYUãLQVNLK�YRGD��XQDSUMHÿHQMH�VXVWDYD�
]D�SUDüHQMH�L�RGUåDYDQMH�UHJXODFLMVNLK�L�]DãWLWQLK�YRGQLK�JUDÿHYLQD��5,=9*���QDEDYX�RS-

UHPH�]D�REUDQX�RG�SRSODYD��WH�XQDSUMHÿHQMH�VXVWDYD�]D�LQIRUPLUDQMH�MDYQRVWL�L�HGXFLUDQMH�
GLRQLND�WH�XVWURMDYDQMH�&HQWUDOQRJ�REMHNWD�]D�XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD��
3R�SURYHGHQLP�SUHWKRGQLP�DNWLYQRVWLPD��DQDOL]LUDWL�üH�VH�RVWYDUHQD�GRVWLJQXüD�WH�QDSUDY-

LWL�SULMHGORJ�SURYHGEH�,,��ID]H�SURJUDPD�UDGRYD��

„Program suradnje INTERREG V A Slovenija - Hrvatska“ (FRISCO1, FRISCO 
2.1, FRISCO 2.2, FRISCO 2.3)
2VLP�QHJUDÿHYLQVNLK�L�JUDÿHYLQVNLK�SURMHNDWD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�NRML�VH�L�
NRML�üH�VH�VX¿QDQFLUDWL�L]� (8�IRQGRYD��X�WLMHNX�MH�L�SURYHGED�SURMHNDWD�VX¿QDQFLUDQLK�L]�
(8�SURJUDPD�SUHNRJUDQLþQH� VXUDGQMH��8�VXUDGQML�VD�QDGOHåQLP�LQVWLWXFLMDPD�L]�5HSXE-

OLNH� 6ORYHQLMH�� X� WLMHNX� MH� SURYHGED� VWUDWHãNRJ� SURMHNWD���)ORRG�5LVN�6ORYHQLD�&URDWLD�
2SHUDWLRQV��´��)5,6&2���XNXSQH�YULMHGQRVWL�RG�RNR���PLOLMXQD� HXUD� VX¿QDQFLUDQRJ� L]�
3URJUDPD�VXUDGQMH�,17(55(*�9�$�6ORYHQLMD���+UYDWVND��������������
.UR]� RYDM� SURMHNW� SURYRGH� VH� QHJUDÿHYLQVNH� PMHUH� XSUDYOMDQMD� UL]LFLPD� RG� SRSODYD�
QD� ãHVW� SUHNRJUDQLþQLK� ULMHþQLK� VOLYRYD� RG� ]DMHGQLþNRJ� LQWHUHVD� �VOLYRYL�.XSH�� 6XWOH�
L�%UHJDQH��GLMHORYL�VOLYRYD�'UDYH��0XUH� L�'UDJRQMH��RGQRVQR�SULSUHPD�VWXGLMVNR���SUR-

MHNWQH�GRNXPHQWDFLMH�]D� L]JUDGQMX� SULRULWHWQLK� JUDÿHYLQVNLK�PMHUD� XNXSQH� YULMHGQRVWL�



37HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

RG�RNR� �� PLOLMXQD� HXUD� X]� VX¿QDQFLUDQMH� L]� LVWRJ�SURJUDPD�NUR]�QDVWDYQH� VWUXNWXUQH�
VWUDWHãNH�SURMHNWH�DNURQLPD�)5,6&2��
=DMHGQLþNRP� UDGRP� L� VXUDGQMRP� SURMHNWQLK� SDUWQHUD� 5HSXEOLNH�+UYDWVNH� L� 5HSXEOLNH�
6ORYHQLMH�SURMHNW�)5,6&2��GRYHGHQ�MH�JRWRYR�SUHG�VDP�NUDM�SURYHGEH��UH]XOWLUDR�MH�L]UD-
GRP�KUYDWVNR���VORYHQVNLK�KLGURJUDIVNLK�DWODVD�SUHGPHWQLK�ULMHþQLK�VOLYRYD��KLGUDXOLþNLP�
PRGHOLPD��SREROMãDQLP�SURJQRVWLþNLP�PRGHOLPD��ELODWHUDOQR�XVNODÿHQLP�NDUWDPD�RSDV-
QRVWL�L�UL]LND�RG�SRSODYD��6WXGLMDPD�L]YHGLYRVWL�]D�NUDWNRURþQH�PMHUH�WH�X�NRQDþQLFL�6WXGL-
MDPD�R�SUHNRJUDQLþQR�XVNODÿHQRP�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD�
7HPHOMHP�6WXGLMD�L]YHGLYRVWL�SULVWXSLOR�VH�L]UDGL�SURMHNWQH�GRNXPHQWDFLMH�NRMD�MH�XURGLOD�
LVKRÿHQMHP�JUDÿHYLQVNLK�GR]YROD�WH�SULMDYRP�SURMHNWD�]D�(8�¿QDQFLUDQMH�
3URMHNWQL� SDUWQHUL� 5HSXEOLND� +UYDWVND� L� 5HSXEOLND� 6ORYHQLMD� XVSMHãQR� VX� SULMDYLOL� ��
JUDÿHYLQVNLK�SURMHNDWD�QD�ULMHNDPD�6XWOL��0XUL��'UDYL�L�.XSL��
,QWHUGLVFLSOLQDUQRVW�L�GXK�SUHNRJUDQLþQH�VXUDGQMH�L]UDYQR�VH�SRWLþH�L��QXåQR��RVWYDUXMH�X�
PHÿXVREQRM�VXUDGQML�L�LVSUHSOHWHQRVWL�X�SURYHGEL�SRMHGLQLK�DNWLYQRVWL�NUR]�UDG�LQVWLWXFLMD�
REMH�GUåDYH�X�YODVWLWRP�GRSULQRVX�

.

6OLND�������)5,6&2�����0RGHUQL]DFLMD�L�QDGJUDGQMD�SUHJUDGH�9RQDUMH��XNXSQR�+9���
'569�RNR�����������HXUD��5+�GLR�RNR����PLOLMXQD�NXQD�
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6OLND������)5,6&2�����5HNRQVWUXNFLMD�QDVLSD�2WRN�9LUMH���%UH]MH��RNR����PLOLMXQD�NXQD��

3. VODNO-KOMUNALNI PROJEKTI

5HSXEOLND�+UYDWVND�NRULVQLN�MH�VUHGVWDYD�IRQGRYD�(XURSVNH�XQLMH�YHü�GXJL�QL]�JRGLQD��
JGMH�VH�XODVNRP�X�(8�NRULVWH�¿�QDQFLMVND�VUHGVWYD�SXWHP�6WUXNWXUQLK�L�NRKH]LMVNLK�IRQ�
GRYD��2SHUDWLYQL�SURJUDP�.RQNXUHQWQRVW�L�NRKH]LMD���������������SUHGVWDYOMD�QRYL�RNYLU�
]D�QDVWDYDN�VX¿�QDQFLUDQMD�SURMHNDWD�VHNWRUD�YRGD��L]�NRMHJ�VH�L]PHÿX�RVWDORJ��PRJX�VX�
¿�QDQFLUDWL�SURMHNWL�VHNWRUD�YRGD�L]�SULRULWHWD����=DãWLWD�RNROLãD�L�SURPLFDQMH�XþLQNRYLWRVWL�
UHVXUVD��RGQRVQR�6SHFL¿�þQLK�FLOMHYD��LL��L��LL���JGMH�MH�DORFLUDQR�XNXSQR���������������
HXUD�NRML�VH�X�FLMHORVWL�RGQRVH�QD�SURMHNWH�YRGQR�NRPXQDOQH�LQIUDVWUXNWXUH�
'R�GDQDV�MH�XSXüHQR�XNXSQR����SR]LYD�QD�GRVWDYX�SULMHGORJD�SURMHNDWD��RG�þHJD�MH�GRQH�
VHQD�RGOXND�R�¿�QDQFLUDQMX�]D�XNXSQR����SURMHNDWD�XNXSQR�SULKYDWOMLYLK�WURãNRYD�X�L]QRVX�
RG�������PLOLMDUGL�NXQD�����������DORNDFLMH���GRN�VH�SUHRVWDOLK����SURMHNWD�V�SR]LYRP�QD�
GRVWDYX�SULMHGORJD�SURMHNDWD�QDOD]H�X�UD]OLþLWLP�ID]DPD�SUHJOHGD�L�RFMHQH�

6OLND������2GREUHQL�SURMHNWL��������������
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3.1. Javna vodoopskrba

2VLJXUDQMH�GRYROMQLK�NROLþLQD�SLWNH�YRGH�]D�RSVNUEX�VWDQRYQLãWYD� MH� MHGDQ�RG�YDåQLMLK�
FLOMHYD�XSUDYOMDQMD�YRGDPD��7UHQXWQR�X�5HSXEOLFL�+UYDWVNRM�PRJXüQRVW�SULNOMXþHQMD�QD�
VXVWDY�MDYQH�YRGRRSVNUEH�LPD������VWDQRYQLãWYD��GRN�SRVWRWDN�SULNOMXþHQRVWL�L]QRVL����
��

6OLND������3RVWRWDN�SULNOMXþHQRVWL�VWDQRYQLãWYD�QD�VXVWDYH�MDYQH�YRGRRSVNUEH

8ODJDQMD�X�REQRYX�L�UD]YLWDN�YRGRRSVNUEQLK�VXVWDYD�VX�WHPHOM�UD]YRMD�YRGRRSVNUEH�X�5H-
SXEOLFL�+UYDWVNRM�L�RQD�WUHEDMX�RVLJXUDWL�UDFLRQDOQR�NRULãWHQMH�YRGQLK�UHVXUVD��VLJXUQRVW�X�
YRGRRSVNUEL�L�HNRQRPLþQR�SRVORYDQMH�MDYQLK�LVSRUXþLWHOMD�YRGQLK�XVOXJD��
8�VYUKX�VWYDUDQMD�XYMHWD�NYDOLWHWQRJ�SUDüHQMD�L�JRVSRGDUHQMD�� WH�UDFLRQDOQRJ�L� WHKQLþNL�
NRUHNWQRJ�UD]YRMD�YRGRRSVNUEQLK�VXVWDYD��JODYQL�FLOMHYL�NRML�VH�QDVWRMH�SRVWLüL�SURMHNWL-
PD��RGQRVQR�SULPMHQRP�'LUHNWLYH�R�YRGL�]D�SLüH�VX�SREROMãDWL�NDNYRüX�YRGH�]D�OMXGVNX�
SRWURãQMX��SRYHüDWL�PRJXüQRVW�SULNOMXþHQMD�QD�VXVWDY�MDYQH�YRGRRSVNUEH�WH�VPDQMLWL�JX-

ELWNH�YRGH�X�VXVWDYX�
*XELFL�YRGH�X�MDYQLP�YRGRRSVNUEQLP�VXVWDYLPD�5HSXEOLNH�+UYDWVNH�L]QRVH�SURVMHþQR�
������WH�SUHGVWDYOMDMX�YHOLN�SUREOHP��)LQDQFLUDQMH�SURJUDPD��SULSDGDMXüLK�SURMHNDWD�L�DN-

WLYQRVWL�VPDQMHQMD�JXELWDND�YRGH�X�MDYQLP�YRGRRSVNUEQLP�VXVWDYLPD�NRML�VH�JHQHULUDMX�X�
]QDþDMQLP�NROLþLQDPD�X�5HSXEOLFL�+UYDWVNRM�SUHGVWDYOMD�SULRULWHW�V�RE]LURP�QD�VPDQMHQMH�
SULWLVND�QD�YRGQD�WLMHOD�WH�LPD�]D�FLOM�GXJRURþQR�XVSRVWDYOMDQMH�RGUåLYRJ�XSUDYOMDQMD�YR-

GRRSVNUEQLP�VXVWDYLPD��6OLMHGRP�QDYHGHQRJ�+UYDWVNH�YRGH�VX�X�������JRGLQL�]DSRþHOH�
VD�3URJUDPRP�VDQDFLMH�JXELWDND� L� RVLJXUDOH�����PLOLMXQD�NXQD��RG�þHJD� MH� UHDOL]LUDQR�
RNR����PLOLMXQD�NXQD��,�X�������JRGLQL�RVLJXUDQR�MH�����PLOLMXQD�NXQD�]D�SURJUDP�VDQ-

DFLMH�JXELWDND��&LOMHYL�RYRJ�SURJUDPD�VX��VPDQMHQMH�QHSULKRGRYDQH�YRGH�VD������QD����
���GRYRÿHQMH�SRMHGLQDþQR�VYLK�MDYQLK�LVSRUXþLWHOMD�YRGQLK�XVOXJD��QDURþLWR�VODELMLK��QD�
SULPMHUHQX�WHKQRORãNX�UD]LQX�X]�VXNFHVLYQR�RNUXSQMDYDQMH�X�VNORSX�XVOXåQLK�SRGUXþMD��
SRYUDW�LQYHVWLFLMH�]D����JRGLQD��MHGLQLþQX�YULMHGQRVW�JXELWDND�XQXWDU�VXVWDYD�VPDQMLWL�VD�
SURVMHþQLK�����QD�����Pñ�K�NP��7HPHOMQH�PMHUH�L�DNWLYQRVWL�VX�NYDOLWHWQR�XSUDYOMDQMH�VXV-
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WDYRP��L]UDGD�WHKQLþNH�GRNXPHQWDFLMH��NRQWUROD�WODND��EU]D�VDQDFLMD�NYDUD��WH�UHNRQVWUXN-

FLMD�PUHåH�
5HDOL]DFLMD�SURJUDPD�VH�SODQLUD�NUR]����JRGLQD��D�XNXSQD�YULMHGQRVW� LQYHVWLFLMH� MH�����
PLOLMDUGL�NXQD�
3UL�XODJDQMX�UXNRYRGL�VH�QDþHORP�GD�VH�UDYQRPMHUQR�XODåH�X�VYH�VUHGLQH��D�QDURþLWR�X�
VODELMH� UD]YLMHQH� NUDMHYH� JGMH� MHGLQLFH� ORNDOQH� VDPRXSUDYH� QH� PRJX� VDPH� ¿QDQFLUD-
WL� L]JUDGQMX�YRGRRSVNUEH�� ]DWLP�GD� VH�SODQLUDQLP�VUHGVWYLPD�SRVWLJQX� ãWR�YHüL�XþLQFL��
RGQRVQR�GD�XODJDQMD�EXGX�X�WHKQRORãNH�FMHOLQH��WH�GD�VH�]DYUãH�]DSRþHWL�REMHNWL�L]�UDQL-
MHJ�UD]GREOMD��D�GD�VH�LVWRYUHPHQR�VYD�WHKQLþND�UMHãHQMD�XNORSH�X�GXJRURþQL�SODQ�UD]YRMD�
8�UD]GREOMX���������������JRGLQH�+UYDWVNH�YRGH�L]GYRMLOH�VX�SUHNR�����PLOLMXQD�NXQD�
L]YRUQLK�VUHGVWDYD�]D�SURJUDPH�REQRYH�L�UD]YLWND�YRGRRSVNUEH��GRN�VH�]D�������JRGLQX�
SODQLUD�RNR�������PLOLMXQD�NXQD��GDNOH�XNXSQR�RNR�����PLOLMXQD�NXQD��6YDNDNR�MH�]D�LV-
WDNQXWL�GD�VX�QRVLWHOML�SURMHNDWD�MDYQL�LVSRUXþLWHOML�YRGQLK�XVOXJD��D�XGMHOL�+UYDWVNLK�YRGD�
X�VX¿QDQFLUDQMX�VX�XJODYQRP�������SD�XNXSQL�L]QRV�LQYHVWLFLMD�SUHOD]L�����PLOLMXQD�NXQD�
+UYDWVNH� YRGH� VX� ]QDþDMQR� SRPRJOH� SULOLNRP� SUREOHPD� YH]DQLK� X]� ]DJDÿHQMH� QD�
YRGRFUSLOLãWX�-HODV�X�6ODYRQVNRP�%URGX��JGMH�VX�¿QDQFLUDOH�LQWHUYHQWQH�PMHUH��RGQRVQR�
RSUHPDQMH�WUL�QRYD�]GHQFD�QD�YRGRFUSLOLãWX�6LNLUHYFL��WH�L]JUDGQMX�PDJLVWUDOQRJ�FMHYR-

YRGD�SURPMHUD�����PP�L�GXOMLQH�����NP��XNXSQH�YULMHGQRVWL�RG�RNR����PLOLMXQD�NXQD�
1D�YLQNRYDþNRP�SRGUXþMX�VPR�VX¿QDQFLUDOL�L]JUDGQMX�PDJLVWUDOQLK�FMHYRYRGD��RSUHP-

DQMH�]GHQDFD�� �VSDMDQMH�QD�5HJLRQDOQL�YRGRRSVNUEQL�VXVWDY�,VWRþQH�6ODYRQLMH�V�RNR����
PLOLMXQD�NXQD��WH�XMHGQR�SRPRJOH�ULMHãLWL�SUREOHP�DUVHQD�X�YRGL�]D�OMXGVNX�SRWURãQMX�QD�
SRGUXþMX�.RPOHWLQDFD��

6OLNH�����L������,]JUDGQMD�PDJLVWUDOQRJ�FMHYRYRGD�SURPMHUD�����PP�X�6LNLUHYFLPD

5DGRYL�QD�L]JUDGQML�XUHÿDMD�]D�GHVDOLQL]DFLMX�ERüDWH�YRGH�QD�RWRNX�8QLMDPD�]DSRþHWL�VX�
NUDMHP�������JRGLQH�WH�VX�]DYUãHQL�X�VWXGHQRP�������JRGLQH��þLPH�MH�RPRJXüHQD�YHüD�
GLVWULEXFLMD�SLWNH�YRGH�WLMHNRP�OMHWQLK�PMHVHFL��WH�VH�YRGD�]D�YRGRRSVNUEX�YLãH�QHüH�PRUD-
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WL�GRYR]LWL�YRGRQRVFLPD�NDR�GR�WDGD��8NXSQD�YULMHGQRVW�XODJDQMD�+UYDWVNLK�YRGD�L]QRVLOD�
VX�RNR�����PLOLMXQD�NXQD��
=D�GRYRG�YRGH�QD�RWRN�0OMHW�ELOR�MH�SRWUHEQR�L]JUDGLWL�FMHYRYRG�QD�3HOMHãFX�RG�96�-DQ-

MLQD�SUHNR�äXOMDQH�GR�XYDOH�.XSMHQRYD�GXOMLQH������NP�WH�96�6WUDåD�QD�0OMHWX�YROXPHQD�
������P3�VD�VSRMQLP�FMHYRYRGRP�GXOMLQH�����NP��D�UDGRYL�QD�0OMHWX��XNXSQH�YULMHGQRVWL�
RG�RNR����PLOLMXQD�NQ�VX�]DSRþHOL�������JRGLQH��8VSRUHGQR�V�L]JUDGQMRP�VSRPHQXWLK�YR-

GRRSVNUEQLK�REMHNDWD��QD�SRGUXþMX�1DFLRQDOQRJ�SDUND�0OMHW�JUDÿHQ�MH�UD]YRGQL�FMHYRYRG�
]D�QDVHOMD�*RYHÿDUL�L�%DELQH�NXüH�GXOMLQH�����NP��D�YULMHGQRVW�L]YHGHQLK�UDGRYD�MH�RNR�
����PLOLMXQD�NQ��6YL�QDYHGHQL�UDGRYL�VX�GRYUãHQL�SRORYLFRP�������JRGLQH���
1D�SRGUXþMX�RSüLQH�3OLWYLþND�MH]HUD�X�VNORSX�NRMLK�MH�L�1DFLRQDOQL�SDUN�3OLWYLþND�MH]HUD��
]D�L]JUDGQMX�PUHåH�XWURãHQR�MH�RNR�����PLOLMXQD�NXQD��GRN�MH�]D�PMHUH�L]�3URJUDPD�VDQ-

DFLMH�JXELWDND�SUHGYLÿHQR�GRGDWQLK���PLOLMXQD�NXQD�NDNR�EL�VH�RVLJXUDOH�GRGDWQH�NROLþLQH�
YRGH�X�OMHWQLP�PMHVHFLPD�NDGD�VX�]ERJ�SRYHüDQLK�WXULVWLþNLK�NDSDFLWHWD�SRWUHEH�QDMYHüH��

EU projekti vodoopskrbe
2G�XNXSQR����RGREUHQLK�(8�SURMHNDWD��GYD�SURMHNWD�VX�SURMHNWL�YRGRRSVNUEH��þLMD�YULMHG-

QRVW�SULKYDWOMLYLK�WURãNRYD�L]QRVL�RNR�����PLOLMXQD�NXQD��

���5HJLRQDOQL�YRGRRSVNUEQL�VXVWDY�26,-(.���)$=$�,,
8NXSQD�YULMHGQRVW�SURMHNWD�MH�RNR����PLOLMXQD�NXQD��8NXSQL�SULKYDWOMLYL�WURãNRYL�SURFMHQ-

MXMX�VH�QD�RNR����PLOLMXQD�NXQD��RNR����PLOLMXQD�NXQD�EHVSRYUDWQD�VUHGVWYD��RGQRVQR�
��������L]QRVD�SULKYDWOMLYLK�WURãNRYD���3ODQLUDQL�]DYUãHWDN�SURMHNWD�MH�WUDYDQM�������JR-

dine.

3URMHNW�VH�VDVWRML�RG���SURMHNWQLK�HOHPHQDWD�
�� ,]JUDGQMD�L�UHNRQVWUXNFLMD�PDJLVWUDOQLK�L�GLVWULEXWLYQLK�YRGRYRGQLK�FMHYRYRGD�
� WH�REMHNDWD�VXVWDYD�MDYQH�YRGRRSVNUEH�596�2VLMHN�
�� 'RJUDGQMD�SRVWURMHQMD�]D�SULSUHPX�SLWNH�YRGH�'DOM�
�� 8VSRVWDYD�*,6�VXVWDYD�WH�SURJUDP�XSUDYOMDQMD�JXELFLPD�
�� 8VOXJH�VWUXþQRJ�QDG]RUD�
�� 8SUDYOMDQMH�SURMHNWRP�
�� 3URPLGåED�L�YLGOMLYRVW�

���5HJLRQDOQL�YRGRRSVNUEQL�VXVWDY�=$*5(%�,672.
8NXSQD� YULMHGQRVW� SURMHNWD� MH� RNR� ���� PLOLMXQD� NXQD�� 8NXSQL� SULKYDWOMLYL� WURãNRYL�
SURFMHQMXMX�VH�QD�RNR�����PLOLMXQD�NXQD��RNR�����PLOLMXQD�NXQD�EHVSRYUDWQD�VUHGVWYD��
RGQRVQR���������L]QRVD�SULKYDWOMLYLK� WURãNRYD���ãWR�RYDM�SURMHNW�NODVL¿FLUD�NDR�YHOLNL��
3ODQLUDQL�]DYUãHWDN�SURMHNWD�MH�RåXMDN�������JRGLQH�

3URMHNW�VH�VDVWRML�RG����SURMHNWQLK�HOHPHQDWD��
�� ,]JUDGQMD�YRGRFUSLOLãWD�.RVQLFD�
�� ,]JUDGQMD�RVQRYQRJ�GREDYQRJ�VXVWDYD�
�� 9RGRRSVNUEQL�VXVWDY�'XJR�6HOR�
�� 9RGRRSVNUEQL�VXVWDY�,YDQLü�*UDG�
�� 9RGRRSVNUEQL�VXVWDY�9UERYHF�
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�� 9RGRRSVNUEQL�VXVWDY�6YHWL�,YDQ�=HOLQD�
�� 1DG]RUQR�XSUDYOMDþNL�VXVWDY�
- Nadzor,

�� 3URPLGåED�L�YLGOMLYRVW�
�� 8SUDYOMDQMH�SURMHNWRP�
�� 2SUHPD�

8� FLOMX� RVWYDUHQMD� SULRULWHWQLK� REYH]D� QD� SRGUXþMX� RGYRGQMH� L� SURþLãüDYDQMD� RWSDGQLK�
YRGD��RGQRVQR�]DKWMHYD�'LUHNWLYH�R�SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD�X�VPLVOX�
REYH]H�SULNXSOMDQMD� L� SURþLãüDYDQMD�NRPXQDOQLK�RWSDGQLK�YRGD�]DKWLMHYDQLP� UD]LQDPD�
SURþLãüDYDQMD�WH�LVSXQMHQMX�FLOMHYD�2NYLUQH�GLUHNWLYH�R�YRGDPD�X�SRJOHGX�SRVWL]DQMD�GR-

EURJ�VWDQMD�YRGD��RGQRVQR�SRVWDYOMHQLK�FLOMHYD�RNROLãD��5HSXEOLND�+UYDWVND�MH�SRNUHQXOD�
ãLUL�LQYHVWLFLMVNL�FLNOXV�SRMDþDQRJ�UD]YRMD�LQIUDVWUXNWXUH�RGYRGQMH�L�SURþLãüDYDQMD�NRPX-

QDOQLK�RWSDGQLK�YRGD��3UHGPHWQD�XODJDQMD�X�LQIUDVWUXNWXUQH�JUDÿHYLQH�PUHåH�SULNXSOMDQMD�
L�XUHÿDMH�]D�SURþLãüDYDQMD�RWSDGQLK�YRGD�SRWUHEQD�VX�]D�SURYHGEX�RVQRYQLK�PMHUD�'LUHN-

WLYH�R�SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD�X�����DJORPHUDFLMD�YHüLK�RG�������(6��
WH�X�GRGDWQLK�����PDQMLK�DJORPHUDFLMD�X]�SURYHGEX�SRWUHEQLK�GRSXQVNLK�PMHUD�QD�GLMHOX�
YHüLK�DJORPHUDFLMD�X�VYUKX�LVSXQMHQMD�]DKWMHYD�2NYLUQH�GLUHNWLYH�R�YRGDPD��8VSMHãQRP�
SURYHGERP�RYRJ�SURJUDPD�5HSXEOLND�+UYDWVND�EL�X]�SRWUHEX�SRWSXQH�SURYHGEH�L�RVWD-
OLK�QHRSKRGQLK�PMHUD�LVSXQLOD�VYRMH�SUHX]HWH�REYH]H��LVWLQD�V�RGUHÿHQLP�]DNDãQMHQMHP�X�
RGQRVX�QD�URNRYH�XWYUÿHQH�8JRYRURP�R�SULVWXSDQMX�5HSXEOLNH�+UYDWVNH�(8�GR�NRMHJ�MH�
GRãOR�]ERJ�NDãQMHQMD�X�SURYHGEL�SRWUHEQLK�VWUXNWXUQLK�UHIRUPL�WH�SRYH]DQLK�NDãQMHQMD�X�
SULSUHPL�L�UHDOL]DFLML�SURMHNDWD�¿QDQFLUDQLK�(8�VUHGVWYLPD��6�RE]LURP�QD�L]QLPQR�YLVRND�
SRWUHEQD�VUHGVWYD��NRMD�SUHPD�SRVOMHGQMHP�3ODQX�SURYHGEH�SULSUHPOMHQRP�X�VNORSX�L]-
UDGH�,]YMHãüD�R�LVSXQMHQMX�REYH]D�'LUHNWLYH�L]�SURãOH�JRGLQH��L]QRVH������PLOLMDUGH�HXUD�L�
NRMD�5HSXEOLND�+UYDWVND�QH�PRåH�VDPRVWDOQR�RVLJXUDWL��QHRSKRGQR�MH�RVLJXUDWL�GRVWDWQD�
VUHGVWYD�EHVSRYUDWQRJ�VX¿QDQFLUDQMD�L]�IRQGRYD�(8��%H]�(8�VUHGVWDYD�SURYHGED�RYRJ�
VWUDWHãNRJ�SURJUDPD�QLMH�PRJXüD��MHU�EL�GRãOR�GR�]QDþDMQRJ�SURELMDQMD�REMHNWLYQR�SULK-

YDWOMLYH�JUDQLFH�SULXãWLYRVWL��WH�XJURåDYDQMD�RVWDOLK�åLYRWQLK�SRWUHED�VWDQRYQLãWYD�5HSXE-

OLNH�+UYDWVNH�

Osjetljivost
2.000-10.000 10.000-15.000 15.000-50.000 50.000-150.000 >150.000

Crnomorski sliv - osjetljivo 
sekundarno naprednije naprednije 

31.12.2023. 31.12.2020. 31.12.2018. 31.12.2018.

Jadranski sliv - osjetljivo 

i na dijelu osjetljivog mora)

sekundarno (ili 

je

naprednije naprednije 

31.12.2023. 31.12.2020 31.12.2018. 31.12.2018.

Jadranski sliv -

sekundarno sekundarno sekundarno sekundarno 

31.12.2023. 31.12.2023.
31.12.2018.

31.12.2020.**
31.12.2018. 31.12.2018.

*-
** - %)

6OLND������3ULMHOD]QD�UD]GREOMD�SUHPD�8JRYRUX�R�SULVWXSDQMX�5HSXEOLNH�+UYDWVNH�(8



43HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

6DJOHGDYDMXüL�VDPR�DJORPHUDFLMH�YHüH�RG�������(6�D��PRåH�VH�SUHFL]LUDWL�GD�MH�]D�����
DJORPHUDFLMD�]D�NRMH� MH�SRWUHEQR�SUHPD�SULVWXSQRP�8JRYRUX� LVSXQLWL�]DKWMHYH�GR�NUD-
MD�������JRGLQH�VLWXDFLMD�VOMHGHüD��VDPR���DJORPHUDFLMH�VX�UHDOL]LUDQH��SRNUHQXWD�MH�SUL-
SUHPD�� RGQRVQR� ]DSRþHOD� MH� SULSUHPD�UHDOL]DFLMD� QD� ���� DJORPHUDFLMD�� YHüLQRP� NUR]�
UDVSRORåLYD�VUHGVWYD�L]�(8�IRQGRYD�NUR]�2SHUDWLYQL�SURJUDP�NRQNXUHQWQRVW� L�NRKH]LMD�
���������������GRN�üH�]D����DJORPHUDFLMH�SULSUHPD�]DSRþHWL�WLMHNRP�������JRGLQH��WH�LK�VH�
SODQLUD�SULMDYOMLYDWL�]D�GRGMHOX�¿QDQFLMVNLK�VUHGVWYD�L]�EXGXüLK�UDVSRORåLYLK�(8�IRQGRYD�
]D�QDUHGQR�SURJUDPVNR�UD]GREOMH��������������

6OLND������3URVWRUQL�UDVSRUHG�DJORPHUDFLMD

3RWUHEQR� MH�QDJODVLWL�GD�5HSXEOLND�+UYDWVND�NDVQL�V� LVSXQMHQMHP�REYH]D� L]�SULVWXSQRJ�
8JRYRUD� WH�GD� MH�X� VSRPHQXWRP�SRVOMHGQMHP� ,]YMHãüX�NUDMQML� SODQLUDQL� URN� LVSXQMHQMD�
]DKWMHYD�'LUHNWLYH�R�SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD�SRPDNQXW�]D�GRGDWQH�GYL-
MH�JRGLQH��RGQRVQR�GR�NUDMD�������JRGLQH��.DNR�MH�NDãQMHQMH�QD�DJORPHUDFLMDPD�L]�SUYRJ�
SULRULWHWQRJ� UD]UHGD�]D�NRMH� MH� URN� LVSXQMHQMD� LVWHNDR�NUDMHP�SURãOH�JRGLQH� �JHQHUDOQR�
JOHGDMXüL�YHüH�DJORPHUDFLMH�QD�RVMHWOMLYLP�SRGUXþMLPD��MRã�L�L]UDåHQLMH�SRWUHEQR�MH�YRGL-
WL�UDþXQD�GD�5HSXEOLFL�+UYDWVNRM�SULMHWH�SRNUHWDQMD�SRVWXSDND�L�¿QDQFLMVNH�SHQDOL]DFLMH�
]ERJ�NUãHQMD�REYH]D��WH�VWRJD�SRGX]HWL�VYH�SRWUHEQH�DNWLYQRVWL�NDNR�GR�WRJD�QH�EL�GRãOR��
-Rã�MHGQRP�MH�SRWUHEQR�SRVHEQR�LVWDNQXWL�GD�MH�]D�RVWYDUHQMH�RYRJ�SRYLMHVQRJ�LVNRUDND�
QHRSKRGQD� NYDOLWHWQD� VXUDGQMD� NOMXþQLK� GLRQLND� X� UHDOL]DFLML� WH� GD� X� VOXþDMX� L]RVWDQND�
LVWH�QHüH�ELWL�PRJXüH�LVSXQLWL�SRVWDYOMHQH�FLOMHYH��3RUHG�WLMHOD�QD�QDFLRQDOQRM�UD]LQL�RG�
L]QLPQH�YDåQRVWL�VX�MHGLQLFH�ORNDOQH�VDPRXSUDYH�NRMH�VX�VXNODGQR�]DNRQVNRP�UMHãHQMX�
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GXåQH�RVLJXUDWL�REDYOMDQMH�GMHODWQRVWL�MDYQH�RGYRGQMH�SXWHP�MDYQRJ�LVSRUXþLWHOMD�YRGQH�
XVOXJH��-DYQL�LVSRUXþLWHOML�YRGQLK�XVOXJD�VX�RGJRYRUQL�]D�SULSUHPX�L�UHDOL]DFLMX�SURMHND-
WD�X�]DGDQLP�URNRYLPD��GRN�+UYDWVNH�YRGH�SUXåDMX�QHSRVUHGQX�SRGUãNX�X�SURYRÿHQMX�
VYLK�QDYHGHQLK�DNWLYQRVWL�X�VXUDGQML�V�0LQLVWDUVWYRP�]DãWLWH�RNROLãD�L�HQHUJHWLNH��NRMH�MH�
QDGOHåQR�]D�YRGQR�JRVSRGDUVWYR�
.DR�ãWR�MH�YHü�QDYHGHQR��D�V�RE]LURP�QD�L]QLPQX�]DKWMHYQRVW�SURMHNDWD�X�SURYHGEHQRP�L�
¿QDQFLMVNRP�VPLVOX��SUL�þHPX�MH�QHRSKRGQR�NYDOLWHWQR�NRRUGLQLUDQR�GMHORYDQMH�NRMH�PRUD�
RVLJXUDWL�LVSXQMHQMH�SRVWDYOMHQLK�SURMHNWQLK�FLOMHYD�RGQRVQR�L]YRUQLK�]DKWMHYD��JODYQLQD�
NOMXþQLK�DNWLYQRVWL�VH�RGYLMD�NUR]�SULSUHPX�L�UHDOL]DFLMX�(8�SURMHNDWD�QDPLMHQMHQLK�]D�(8�
VX¿QDQFLUDQMH��GRN�VX�RVWDOD�XODJDQMD�QHXVSRUHGLYR�PDQMD�X�¿QDQFLMVNRP�VPLVOX�WH�X�SR-

JOHGX�SRUDVWD�NOMXþQLK�SRND]DWHOMD�SULNXSOMDQMD�L�SURþLãüDYDQMD�RWSDGQLK�YRGD��
2G�RGREUHQLK����SURMHNDWD�]D�VX¿QDQFLUDQMH�L]�.RKH]LMVNRJ�IRQGD����SURMHNDWD�VX�SUR-

MHNWL�RGYRGQMH�L�SURþLãüDYDQMD�RWSDGQLK�YRGD��8NXSQL�SULKYDWOMLYL�WURãNRYL�RYLK�SURMHNDWD�
L]QRVH�������PLOLMDUGH�NXQD�
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8]LPDMXüL�X�RE]LU�QDYHGHQH�SRGDWNH��YULMHGQRVW�RGREUHQLK�SURMHNDWD�NUR]�23..���������
������GR�GDQDV�L]QRVL����������GRGLMHOMHQH�DORNDFLMH�
7DNRÿHU��NDR�ãWR�MH�YHü�VSRPHQXWR��X�UD]OLþLWLP�ID]DPD�RGREUHQMD�QDOD]L�VH�VOMHGHüLK����
SURMHNDWD��XNXSQH�SURFLMHQMHQH�YULMHGQRVWL�SULKYDWOMLYLK�WURãNRYD������PLOLMDUGH�NXQD�

2VLP�UDQLMH�QDYHGHQLK�SURMHNDWD�NRML�VX�YHü�RGREUHQL�����SURMHNDWD�RGYRGQMH��WH�SURMHND-
WD�NRML�VX�X�ID]L�SUHWKRGQRJ�RGREUHQMD�����SURMHNDWD���X�YLVRNRM�ID]L�SULSUHPH�VX�L�VOMHGHüL�
SURMHNWL�QD�NRMLPD�MH�RGUDÿHQD�WHUHQVND�SRVMHWD�WH�VH�X�QDMVNRULMHP�URNX�RþHNXMH�3R]LY�QD�
GRVWDYX�DSOLNDFLMVNRJ�SDNHWD�
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âWR�VH�WLþH�SURMHNDWD�NRML�VX�X�SURYHGEL��SURMHNWL�äXSDQMD�L�9RGLFH���7ULEXQM���6ULPD�NRML�
VX�ID]LUDQL�L]�23=2���������������VX�SUHG�]DYUãHWNRP��GRN�VH�QD�YHüLQL�SURMHNDWD�NRML�VX�
RGREUHQL�WLMHNRP��������������L�������JRGLQH�LQWHQ]LYQR�UDGL��SURMHNWL��5RYLQM��5XJYL-
FD���'XJR�6HOR��-DVWUHEDUVNR��9LQNRYFL��ĈDNRYR��1LQ���3ULYODND���9UVL��âLEHQLN��.UN� L�
9DUDåGLQ��
2G�DNWLYQRVWL�NRMH�VH�RGYLMDMX�X�RNYLUX�UHGRYQRJ�SURJUDPD�+UYDWVNLK�YRGD�X�GLMHOX�GMHODW-
QRVWL�]DãWLWH�YRGD��X�UD]GREOMX�RG�������GR�������JRGLQH�QDMYHüLP�GLMHORP�VX¿QDQFLUDQ�MH�
QDVWDYDN�L�]DYUãHWDN�L]JUDGQMH�REMHNDWD�]DãWLWH�YRGD�]DSRþHWLK�X�SUHWKRGQRP�UD]GREOMX�X�
FLOMX�SRYH]LYDQMD�QRYRL]JUDÿHQLK�GLMHORYD�VXVWDYD�QD�SRVWRMHüL�VXVWDY�RGYRGQMH�RWSDGQLK�
YRGD��6X¿QDQFLUDQD�MH�L�UHNRQVWUXNFLMD�GLMHORYD�VXVWDYD�RGYRGQMH�RWSDGQLK�YRGD�WH�MH�WLPH�
RVLJXUDQD�IXQNFLRQDOQRVW�SRMHGLQLK�GLMHORYD�VXVWDYD�L�VPDQMHQD�LQ¿OWUDFLMD�RWSDGQLK�YRGD�
X�SRG]HPOMH��7DNRÿHU��QD�SRGUXþMX�SRMHGLQLK�QDVHOMD�VX¿QDQFLUDQD�MH�L�L]JUDGQMD�NDQDOL-
]DFLMVNLK�NROHNWRUD�X�RNYLUX�UHNRQVWUXNFLMH�GUåDYQLK�FHVWD��L]JUDGQMD�VXVWDYD�RGYRGQMH�QD�
SRGUXþMX�PDQMLK�UXUDOQLK�QDVHOMD�X�FLOMX�SREROMãDQMD�XYMHWD�åLYRWD�L�RVWYDUHQMH�SUHGXYMHWD�
]D�UD]YRM�JRVSRGDUVNH�GMHODWQRVWL�WH�L]UDGD�SURMHNWQH�GRNXPHQWDFLMH�DJORPHUDFLMD�PDQMLK�
RG�������(6�NDR�SUHGXYMHW�]D�SULMDYX�SURMHNDWD�]D�VX¿QDQFLUDQMH�SXWHP�0LQLVWDUVWYD�]D�
UHJLRQDOQL�UD]YRM�L�(8�IRQGRYH��
8NXSQD�XODJDQMD�X�QDYHGHQRP�UD]GREOMX�L]QRVLOD�VX�RNR�����PLOLMXQD�NQ��D�L]JUDÿHQR�MH�
RNR�����NP�NDQDOL]DFLMH�UD]GMHOQRJ�L�PMHãRYLWRJ�WLSD��L]JUDÿHQR�MH����YHüLK�FUSQLK�VWD�
QLFD�WH�UHNRQVWUXLUDQR�RNR����NP�NDQDOL]DFLMH��XNOMXþXMXüL�GLMHORP�L�UHNRQVWUXNFLMX�YRGR-

YRGD�NRMD�VH�RGYLMDOD�]DMHGQR�V�L]JUDGQMRP�NDQDOL]DFLMH���
1DMYHüL� GLR� ¿QDQFLMVNLK� VUHGVWDYD� XORåHQ� MH� QD� SRGUXþMX� DJORPHUDFLMD� L]� ,�� L� ,,�� SULR�
ULWHWQH�VNXSLQH��URN�LVSXQMHQMD�]DKWMHYD�'LUHNWLYH�GR�����SURVLQFD�������������JRGLQH���
NDR�ãWR�VX�=DJUHE��6SOLW���6ROLQ��5LMHND��2VLMHN��.DãWHOD���7URJLU��=DGDU��9UJRUDF��9XNRYDU��
9DUDåGLQ��9LUMH��6ODYRQVNL�%URG��.DUORYDF��6LVDN��*RVSLü��3RåHJD��%MHORYDU��%LRJUDG�QD�
0RUX��.RãND��(UQHVWLQRYR��0DORVWRQVNL�]DOMHY�L�GUXJL��D�VX¿QDQFLUDQL�VX�L�QXåQL�]DKYD-
WL�QD�SRGUXþMLPD�QDVHOMD�NRMD�VH�QDOD]H�X�,���,,��L�,,,��]RQL�VDQLWDUQH�]DãWLWH��NDR�L�VDQDFLMD�
ãWHWD�XVOLMHG�YHOLNLK�SRSODYD� WLMHNRP�PMHVHFD� UXMQD�������JRGLQH�QD�SRGUXþMX�JUDGRYD�
=DGUD�L�2JXOLQD��D�ãWR�VH�SUYHQVWYHQR�RGQRVLOR�QD�VDQDFLMX�XUHÿDMD�]D�SURþLãüDYDQMH�RW-
SDGQLK�YRGD�&HQWDU�L�RãWHüHQMD�FMHYRYRGD�QD�VXVWDYX�MDYQH�RGYRGQMH�JUDGD�=DGUD�WH�VDQ-

DFLMX�RSUHPH�FUSQLK�VWDQLFD�L�SRSODYOMHQLK�NROHNWRUD�QD�SRGUXþMX�JUDGD�2JXOLQD�
,]JUDÿHQR� MH����8329�D� L� WR��0HGXOLQ� ��0DUOHUD��0HGXOLQ� ��3UHPDQWXUD��0DOL�/RãLQM��
.UN��0DOLQVND���1MLYLFH��2PLãDOM��'XEURYQLN���=DWRQ���2UDãDF��'RQML�.UDOMHYHF��1RYR�
6HOR�QD�'UDYL��+UYDWVND�'XELFD��.RãND��5DYQD�*RUD��0UNRSDOM��6XQJHU���9UOLND��.DãWHOLU��
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3UXG�L�'RO�.ODQMHþNL��GRYUãHQD�MH�GRJUDGQMD�L�UHNRQVWUXNFLMD�8329�D�X�9UJRUFX�L�%HQ-

NRYFX��D�]DSRþHOD�MH�L]JUDGQMD�8329�D�X�'DYRUX��6WRPRUVNRM��*UXGDPD�L�9LãQMDQX�
+UYDWVNH�YRGH� VX�X�RNYLUX�YLãHJRGLãQMLK�REYH]D�X�������JRGLQL� ]DYUãLOH� VX¿QDQFLUDQ-

MH�RWSODWH�NUHGLWD�(%5'�D�LVNRULãWHQRJ�]D�¿QDQFLUDQMH�,63$�SURMHNWD�3URJUDP�]D�YRGH�
L�RWSDGQH�YRGH�JUDGD�.DUORYFD�X�XNXSQRP� L]QRVX�RG�RNR����PLOLMXQD�NQ��D� WHPHOMHP�
2GOXND�9ODGH�5HSXEOLNH�+UYDWVNH� L� XJRYRUD�R�NUHGLWX�(%5'�D� VX¿QDQFLUDOH� VX�SULK-

YDWOMLYH� WURãNRYH� SURMHNWD� �NUHGLWD�(%5'�D�� JUDGQMH� NRPXQDOQLK� YRGQLK� JUDÿHYLQD� ]D�
MDYQX�RGYRGQMX�1RYRJ�6HOD�QD�'UDYL�V�SULSDGDMXüLP�XUHÿDMHP�]D�SURþLãüDYDQMH�RWSDG-

QLK�YRGD��XNXSQL�WURãNRYL�NUHGLWD�L�SRYUDWD�JODYQLFH�NUHGLWD�L]QRVH�RNR����PLOLMXQD�NQ�X�
UD]GREOMX�RG�������GR�������JRGLQH���]DWLP�âLEHQLND���SRGVXVWDY�5DåLQH�*RUQMH�L�5DåLQH�
'RQMH��]RQD�5DåLQH�L�SRVORYQD�]RQD�Ä3RGL³���RNR����PLOLMXQD�NQ�X�UD]GREOMX�RG�������
GR������� JRGLQH�� L� JUDGD�5LMHNH� �RNR�����PLOLMXQD�NQ�X� UD]GREOMX�RG������� GR�������
JRGLQH���2G� � ������ JRGLQH�+UYDWVNH� YRGH� REYH]DOH� VX� VH� VX¿QDQFLUDWL� RWSODWX� NUHGLWD�
(%5'�D�X�VNORSX�SURMHNWD�Ä3URJUDP�SURþLãüDYDQMD�RWSDGQLK�YRGD�6LVND³�X�UD]GREOMX�GR�
������JRGLQH��XNXSDQ�L]QRV�VX¿QDQFLUDQMD�L]QRVL�RNR����PLOLMXQD�HXUD��REYH]D�+UYDWVNLK�
YRGD�L]QRVL�����������2G�������JRGLQH�WHPHOMHP�Ä2GOXNH�9ODGH�5+�R�GDYDQMX�VXJODV-
QRVWL� ]D� VNODSDQMH� 6SRUD]XPD� X� VYUKX� SRGPLUHQMD� REYH]D� SR� VNORSOMHQLP� VSRUD]XPL-
PD�]D�VX¿QDQFLUDQMH�UD]YRMD�VXVWDYD�MDYQH�RGYRGQMH�0HÿLPXUVNH�åXSDQLMH�QD�SRGUXþMX�
RSüLQH�'RQML�.UDOMHYHF��JUDGD�ýDNRYFD��QDVHOMD�1RYR�6HOR�5RN��.ULãWDQRYHF��,YDQRYHF��
L�RSüLQH�1HGHOLãüH³��+UYDWVNH�YRGH�VX�VH�REYH]DOH�X�UD]GREOMX�RG�������GR�������JRGLQH�
¿QDQFLUDWL�QHSRGPLUHQH�REYH]H�0LQLVWDUVWYD�X�L]QRVX�RG�RNR����PLOLMXQD�NQ��D�2GOXNRP�
8SUDYQRJ�YLMHüD�+UYDWVNLK�YRGD�RG���� VUSQMD�������JRGLQH�RGREUHQR� MH�VX¿QDQFLUDQMH�
GRVDGDãQMLK�WURãNRYD�L]JUDGQMH�XUHÿDMD�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD�X�=DSUHãLüX�X�XN-

XSQRP�L]QRVX�RG�RNR����PLOLMXQD�NQ��GRN�üH�+UYDWVNH�YRGH�GR�������JRGLQH�VX¿QDQFLUDWL�
L������WURãNRYD�L]JUDGQMH��7DNRÿHU��VXNODGQR�RGUHGEDPD�8JRYRUD�L]PHÿX�9ODGH�5HSXE-

OLNH�+UYDWVNH�L�9LMHüD�PLQLVWDUD�%L+�R�]DMHGQLþNRP�¿QDQFLUDQMX�RGUåDYDQMD�L�SRJRQD�5H-
JLRQDOQRJ�RGYRGQRJ�VXVWDYD�.RPDUQD���1HXP���0OMHWVNL�NDQDO�L]�������JRGLQH��VX¿QDQ-

FLUDMX�VH�RVQRYQL�WURãNRYL�IXQNFLRQLUDQMD�L�PLQLPDOQRJ�RGUåDYDQMD��+UYDWVNH�YRGH������
��RG�XNXSQLK�WURãNRYD�RGUåDYDQMD��WH�RVWDOL�UDGRYL�QXåQL�]D�QHVPHWDQR�IXQNFLRQLUDQMH�
VXVWDYD�
8�RNYLUX�3URJUDPD�]DãWLWH�RG�RQHþLãüHQMD�YRGD�QD�SULREDOQRP�SRGUXþMX���(NR�SURMHNW�
-DGUDQ�UHGRYLWR�VH�RWSODüXMH�DQXLWHW�,��ID]H�3URMHNWD�-DGUDQ��
8�������JRGLQL�SODQLUDQD�VUHGVWYD�]D�DNWLYQRVWL�NRMH�VH�RGYLMDMX�X�RNYLUX�UHGRYQRJ�SUR-

JUDPD�]DãWLWH�YRGD�L]QRVH�RNR�����PLOLMXQD�NQ��D�VUHGVWYD�VX�QDMYHüLP�GLMHORP�SUHGYLÿHQD�
]D�QDVWDYDN�LQYHVWLFLMD�L]�SUHWKRGQRJ�UD]GREOMD�L�VX¿QDQFLUDQMH�YLãHJRGLãQMLK�REYH]D�

4. NAVODNJAVANJE

1DFLRQDOQLP�SURMHNWRP�QDYRGQMDYDQMD�L�JRVSRGDUHQMD�SROMRSULYUHGQLP�]HPOMLãWHP��1$3-

1$9��XVSRVWDYOMHQL�VX�WHPHOML�VXVWDYQRJ�UD]YRMD�QDYRGQMDYDQMD�X�5HSXEOLFL�+UYDWVNRM��
'R�������JRGLQH�SURMHNW�MH�¿QDQFLUDQ�NUR]�GUåDYQL�SURUDþXQ�L�SURUDþXQ�MHGLQLFD�UHJLRQ-

DOQH�VDPRXSUDYH��WH�L]YRUQLP�VUHGVWYLPD�+UYDWVNLK�YRGD��D�RG�������JRGLQH�L�VUHGVWYLPD�
L]�(XURSVNRJ�SROMRSULYUHGQRJ�IRQGD�UXUDOQRJ�UD]YRMD�SXWHP�QDFLRQDOQRJ�3URJUDPD�UXUDO-
QRJ�UD]YRMD�]D�SURJUDPVNR�UD]GREOMH��������������
8UHGERP��(8��EURM�����������(XURSVNRJ�SDUODPHQWD�L�9LMHüD�RG�����SURVLQFD�������JR-

GLQH�R�SRWSRUL� UXUDOQRP�UD]YRMX� L]�(XURSVNRJ�SROMRSULYUHGQRJ�IRQGD�]D�UXUDOQL� UD]YRM�
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�(3)55��L�VWDYOMDQMX�L]YDQ�VQDJH�8UHGEH�9LMHüD��(=��EURM�����������XWYUÿXMX�VH�RSüL�
SURSLVL�NRML�XUHÿXMX�SRWSRUX�(XURSVNH�XQLMH�]D�UXUDOQL�UD]YRM��=D�SURUDþXQVNR�UD]GREOMH�
���������������NUR]�(3)55�RVLJXUDQR�MH�RNR������PLOLMDUGL�HXUD�SRWSRUH�(XURSVNH�XQLMH�
]D�UXUDOQL�UD]YRM��RG�þHJD�VX�RNR���PLOLMDUGH�HXUD�SUHGYLÿHQH�]D�3URJUDP�UXUDOQRJ�UD]YRMD�
5HSXEOLNH�+UYDWVNH��)RQG�GRSULQRVL�UD]YRMX�WHULWRULMDOQR�L�RNROLãQR�XUDYQRWHåHQRJ��NOL-
PDWVNL�SRYROMQLMHJ�L�RWSRUQLMHJ��NRQNXUHQWQLMHJ�L�LQRYDWLYQLMHJ�SROMRSULYUHGQRJ�VHNWRUD�
u Europskoj uniji.

8�VNORSX�RSüHJ�RNYLUD�=DMHGQLþNH�SROMRSULYUHGQH�SROLWLNH��SRWSRUD�]D�UXUDOQL�UD]YRM�GR-

SULQRVL�SRVWL]DQMX�VOLMHGHüLK�FLOMHYD�
�� 2VLJXUDQMH�NRQNXUHQWQRVWL�SROMRSULYUHGH�
�� 2VLJXUDQMH�RGUåLYRJ�XSUDYOMDQMD�SULURGQLP�UHVXUVLPD�L�DNFLMH�SURWLY�NOLPDWVNLK
� SURPMHQD�
�� 3RVWL]DQMH� XUDYQRWHåHQRJ� WHULWRULMDOQRJ� UD]YRMD� UXUDOQLK� JRVSRGDUVWDYD� L� ]DMHGQLFD��
XNOMXþXMXüL�L�]DGUåDYDQMH�UDGQLK�PMHVWD�

=D�RVLJXUDQMH�FLOMHYD� L�SULRULWHWD�8QLMH�X�QDFLRQDOQRP�3URJUDPX� UXUDOQRJ� UD]YRMD�5H-
SXEOLNH�+UYDWVNH�]D�UD]GREOMH���������������SUHGYLÿHQ�MH�QL]�PMHUD��SRGPMHUD�L� WLSRYD�
RSHUDFLMH��3XWHP�PMHUH�0���Ä8ODJDQMD�X�¿]LþNX�LPRYLQX³��SRGPMHUD������Ä3RWSRUD�]D�
XODJDQMD�X�LQIUDVWUXNWXUX�YH]DQR�X]�UD]YRM��PRGHUQL]DFLMX��L�SULODJRGEX�SROMRSULYUHGH�L�
ãXPDUVWYD³��WLS�RSHUDFLMH��������Ä,QYHVWLFLMH�X�RVQRYQX�LQIUDVWUXNWXUX�MDYQRJ�QDYRGQMD-
YDQMD³�RVLJXUDQ�MH�L]QRV�RG�RNR����PLOLMXQD�HXUD�]D�UD]YRM�LQIUDVWUXNWXUH�MDYQRJ�QDYRG-

QMDYDQMD�QD�SRGUXþMX�5HSXEOLNH�+UYDWVNH��.RULVQLFL�SRWSRUH�VX�åXSDQLMH��D�YLVLQD�SRW-
SRUH�L]QRVL�GR�������XNXSQLK�SULKYDWOMLYLK�WURãNRYD�SURMHNWD��0LQLVWDUVWYR�SROMRSULYUHGH�
MH�XSUDYOMDþNR�WLMHOR�SURJUDPD��GRN�RSHUDWLYQX�SURYHGEX�SURJUDPD�REDYOMD�$JHQFLMD�]D�
SODüDQMH�X�SROMRSULYUHGL��ULEDUVWYX�L�UXUDOQRP�UD]YRMX��$33555���=D�WLS�RSHUDFLMH�������
+UYDWVNH�YRGH�VX�]DGXåHQH�]D�WHKQLþNX�SRWSRUX�X�SULSUHPL�L�SURYHGEL�SURMHNDWD�MDYQRJ�
navodnjavanja.

$33555� MH� X� NRORYR]X� ������ JRGLQH� REMDYLOD� SUYL� QDWMHþDM� ]D� GRGMHOX� VUHGVWDYD� ]D�
SURYHGEX�WLSD�RSHUDFLMH���������WH�MH�X�OMHWR�������JRGLQH�VD�åXSDQLMDPD�SRWSLVDOD�XJRYR-

UH�R�¿QDQFLUDQMX���QRYLK�SURMHNDWD�MDYQRJ�QDYRGQMDYDQMD�XNXSQH�YULMHGQRVWL�RG�RNR�����
PLOLMXQD�NQ�QD�������KD�SROMRSULYUHGQRJ�]HPOMLãWD��+UYDWVNH�YRGH�VX�X�VYRMVWYX�NRPLV-
LRQDUD�SULSUHPLOH�GRNXPHQWDFLMX�R�QDEDYL�L�WLMHNRP�������JRGLQH�SURYHOH�SRVWXSNH�MDYQH�
QDEDYH��8�WLMHNX�MH�SURYHGED�XJRYRUD��RGQRVQR�JUDGQMD�VXVWDYD�
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6OLND�������3URMHNWL�QDYRGQMDYDQMD�X�SURYHGEL

     

6OLNH�����L������6XVWDY�QDYRGQMDYDQMD�%ODWD���&HUQD�X�9XNRYDUVNR���VULMHPVNRM�åXSDQLML

=D�GUXJL�QDWMHþDM�]D�GRGMHOX�VUHGVWDYD�]D�SURYHGEX�WLSD�RSHUDFLMH���������NRML�MH�]DWYRUHQ�
NRQFHP�WUDYQMD�������JRGLQH��+UYDWVNH�YRGH�SULSUHPLOH�VX�MRã���QRYLK�SURMHNDWD�MDYQRJ�
QDYRGQMDYDQMD�XNXSQH�YULMHGQRVWL�RG�RNR�����PLOLMXQD�NQ�QD�������KD�SROMRSULYUHGQRJ�
]HPOMLãWD�
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6OLND������3ULSUHPOMHQL�SURMHNWL�]D�GUXJL�QDWMHþDM�]D�GRGMHOX�VUHGVWDYD

*ROHPL� VX� L]D]RYL�SUHG�YRGQLP�JRVSRGDUVWYRP��6� MHGQH� VX� VWUDQH�YHOLNH� LQYHVWLFLMVNH�
SRWUHEH� L�YHOLND� UDVSRORåLYD�¿QDQFLMVND�VUHGVWYD� L]�HXURSVNLK� IRQGRYD��GRN�VX�V�GUXJH�
VWUDQH� SRWUHEQH�EURMQH� L� VORåHQH� DNWLYQRVWL� X� FLOMX� RPRJXüDYDQMD� UHDOL]DFLMH� UD]YRMQLK�
SURMHNDWD��6�RE]LURP�GD�VH�UDGL�R�L]QLPQR�YHOLNRP�EURMX�SURMHNDWD��JRWRYR�NDR�QLNDGD�GR�
VDGD�X�VNRUR�VWROMHüH�L�SRO�GXJRM�WUDGLFLML�KUYDWVNRJ�YRGQRJ�JRVSRGDUVWYD��RþHNLYDQR�MH�
GD�VH�VXRþDYDPR�L�V�EURMQLP�SUHSUHNDPD�NRMH�RWHåDYDMX�L�XVSRUDYDMX�SODQLUDQX�GLQDPLNX�
QMLKRYH�UHDOL]DFLMH��6YH�WH�SUHSUHNH�X]URNXMX�NDãQMHQMD�X�SULSUHPL�L�SURYHGEL�SURMHNDWD��D�
ãWR�QD�NUDMX�UH]XOWLUD�QHGRYROMQLP�L�VSRULMLP�SRYODþHQMHP�UDVSRORåLYLK�¿QDQFLMVNLK�VUHG-

VWDYD�L]�HXURSVNLK�IRQGRYD��
6XVWDYQR� MDþDQMH�VWUXþQLK�NDSDFLWHWD� L�HGXNDFLMD�VYLK�VXGLRQLND�X�YRGQRJRVSRGDUVNRP�
VHNWRUX��WH�QMLKRY�]DMHGQLþNL�WUXG�L�UDG�UH]XOWLUDW�üH�XVSMHãQLMRP�UHDOL]DFLMRP�UD]YRMQLK�
SURMHNDWD�L�XVSMHãQLMLP�SRYODþHQMHP�UDVSRORåLYLK�¿QDQFLMVNLK�VUHGVWDYD�L]�HXURSVNLK�IRQ-

GRYD��ãWR�MH�JODYQD�RGUHGQLFD�]D�EXGXüH�GMHORYDQMH�L�WHPHOM�GDOMQMHJ�UD]YRMD�YRGQRJ�JRV-
SRGDUVWYD�
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QD�]D�PHOLRUDFLMH��1DURGQH�QRYLQH��EURM���������
[7] 1DFLRQDOQL�SURMHNW�QDYRGQMDYDQMD�L�JRVSRGDUHQMD�SROMRSULYUHGQLP�]HPOMLãWHP�L�YR-

GDPD��9ODGD�5HSXEOLNH�+UYDWVNH���������
[8] *RGLãQML� 3ODQRYL� XSUDYOMDQMD� YRGDPD, KWWSV���ZZZ�YRGD�KU�KU�SODQ�XSUDYOMDQMD�

YRGDPD��

AUTORI

PU�VF��=RUDQ�ĈXURNRYLü�a
GU�VF��'DQNR�%LRQGLü�a

a +UYDWVNH�YRGH��8OLFD�JUDGD�9XNRYDUD������=DJUHE��������+UYDWVND�
]RUDQ�GXURNRYLF#YRGD�KU, GDQNR�ELRQGLF#YRGD�KU
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6$ä(7$.��8�RYRP�UDGX�GDW�MH�NUDWDN�SUHJOHG�JODYQLK�DNWLYQRVWL�L�UHFHQWQLK�UH]XOWDWD�VX-

UDGQMH�VDYVNLK�]HPDOMD�NUR]�6DYVNX�NRPLVLMX��8�XSUDYOMDQMX�YRGDPD��nakon usvajanja 

SUYRJ�3ODQD�XSUDYOMDQMD�VOLYRP�ULMHNH�6DYH�X�������JRGLQL��SRVWLJQXW�MH�]QDþDMDQ�QDSUH-
GDN�X�UD]YRMX�GUXJRJ�SODQD��GRYUãDYDQMHP�GUXJH�DQDOL]H�VOLYD�L�GRNXPHQWD�R�]QDþDMQLP�
SLWDQMLPD�XSUDYOMDQMD�YRGDPD�X�VOLYX�6DYH��7DNRÿHU�MH�GRYUãHQ�L�QDFUW�SUYRJ�3ODQD�XSUDY-

OMDQMD�UL]LFLPD�RG�SRSODYD�X�VOLYX�ULMHNH�6DYH�L�X�WLMHNX�MH�SURFHGXUD�QMHJRYRJ�XVYDMDQMD��
,QVWDOLUDQD�MH�RSHUDWLYQD�YHU]LMD�]DMHGQLþNRJ�VXVWDYD�]D�SURJQR]X�L�XSR]RUHQMH�QD�SRMDYX�
SRSODYD�]D�VOLY�6DYH��8�SXQRM�IXQNFLML�VX�JHRJUDIVNL� L�KLGURORãNL� LQIRUPDFLMVNL�VXVWDYL�
�6DYD�*,6�L�6DYD�+,6���=QDþDMQL�SRPDFL�VX�SRVWLJQXWL�L�X�SRGUXþMX�SORYLGEH��SUYHQVWYHQR�
NUR]�SULSUHPX�UD]OLþLWLK�SUDYLOQLND�L�UMHãDYDQMD�QHNLK�NULWLþQLK�GLRQLFD�SORYQRJ�SXWD�ULMHNH�
6DYH��'RVWD�SR]RUQRVWL�MH�GDWR�SLWDQMLPD�RGUåLYRJ�UD]YLWND��6DYVND�NRPLVLMD�MH�SULSUHPL-
la =DMHGQLþNL�DNFLMVNL�SODQ�]D�VOLY�ULMHNH�6DYH��SURJUDPVNL�GRNXPHQW�NRML�RFUWDYD�SXW�ND�
GDOMQMHP�UD]YLWNX�UHJLMH��2G�OLVWRSDGD�������JRGLQH��X]�SURWRNROH�R�SORYLGEL�L�]DãWLWL�RG�
SRSODYD��QD�VQD]L�VX�MRã�GYD�SURWRNROD�X]�2NYLUQL�VSRUD]XP��R�XSUDYOMDQMX�QDQRVRP�L�R�
VSUMHþDYDQMX�RQHþLãüHQMD�X]URNRYDQRJ�SORYLGERP��NRML�SRVWDYOMDMX�QRYH�YDåQH�]DGDWNH�
SUHG�6DYVNX�NRPLVLMX�X�QDUHGQLP�JRGLQDPD�
./-8ý1(�5,-(ý,��RNYLUQL�VSRUD]XP��VDYVND�NRPLVLMD��VXUDGQMD

INTERNATIONAL COOPERATION IN THE FRAMEWORK OF THE 
SAVA COMMISSION

$%675$&7��7KLV�SDSHU�SURYLGHV�D�EULHI�RYHUYLHZ�RI�WKH�PDLQ�DFWLYLWLHV�DQG�UHFHQW�UHVXOWV�
RI�WKH�FRRSHUDWLRQ�DPRQJ�WKH�6DYD�VWDWHV�LQ�WKH�IUDPHZRUN�RI�WKH�6DYD�&RPPLVVLRQ��)RO-
ORZLQJ�WKH�DGRSWLRQ�RI�WKH�¿UVW�6DYD�5LYHU�%DVLQ�0DQDJHPHQW�3ODQ�LQ�������D�VLJQL¿FDQW�
SURJUHVV�KDV�EHHQ�PDGH�LQ�WKH�GHYHORSPHQW�RI�WKH�VHFRQG�SODQ�E\�FRPSOHWLQJ�WKH�VHFRQG�
ULYHU�EDVLQ�DQDO\VLV�DQG�WKH�GRFXPHQW�RQ�VLJQL¿FDQW�ZDWHU�PDQDJHPHQW�LVVXHV�LQ�WKH�6DYD�
5LYHU�%DVLQ��7KH�GUDIW�RI�WKH�¿UVW�)ORRG�5LVN�0DQDJHPHQW�3ODQ�IRU�WKH�6DYD�5LYHU�%D-
VLQ�KDV�DOVR�EHHQ�FRPSOHWHG��DQG�WKH�SURFHGXUH�IRU�LWV�DGRSWLRQ�LV�LQ�SURJUHVV��7KH�RSHUD-
WLRQDO�YHUVLRQ�RI�WKH�MRLQW�ÀRRG�IRUHFDVWLQJ�DQG�ZDUQLQJ�V\VWHP�LQ�WKH�6DYD�5LYHU�%DVLQ�
KDV�EHHQ�LQVWDOOHG�DV�ZHOO��7KH�JHRJUDSKLF�DQG�K\GURORJLFDO�LQIRUPDWLRQ�V\VWHPV��6DYD�
*,6�DQG�6DYD�+,6��DUH�IXOO\�RSHUDWLRQDO��6LJQL¿FDQW�SURJUHVV�KDV�DOVR�EHHQ�PDGH�LQ�WKH�
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¿HOG�RI�QDYLJDWLRQ��SULPDULO\�WKURXJK�WKH�SUHSDUDWLRQ�RI�YDULRXV�RUGLQDQFHV�DQG�E\�UHVROY-

LQJ�WKH�LVVXHV�UHJDUGLQJ�VRPH�FULWLFDO�VHFWLRQV�RI�WKH�6DYD�5LYHU�ZDWHUZD\��6LJQL¿FDQW�
DWWHQWLRQ�KDV�EHHQ�SDLG�WR�WKH�LVVXHV�RI�VXVWDLQDEOH�GHYHORSPHQW��7KH�6DYD�&RPPLVVLRQ�
KDV�SUHSDUHG�D�-RLQW�$FWLRQ�3ODQ�IRU�WKH�6DYD�5LYHU�%DVLQ��D�SURJUDPPLQJ�GRFXPHQW�WKDW�
RXWOLQHV�WKH�SDWK�WRZDUGV�WKH�IXUWKHU�GHYHORSPHQW�RI�WKH�UHJLRQ��,Q�DGGLWLRQ�WR�WKH�SURWR-

FROV�RQ�WKH�QDYLJDWLRQ�UHJLPH�DQG�ÀRRG�SURWHFWLRQ��WZR�QHZ�SURWRFROV�WR�WKH�)UDPHZRUN�
$JUHHPHQW�KDYH�FRPH�LQWR�IRUFH�VLQFH�2FWREHU������±�WKH�SURWRFRO�RQ�VHGLPHQW�PDQ-

DJHPHQW�DQG�WKH�SURWRFRO�RQ�WKH�SUHYHQWLRQ�RI�WKH�ZDWHU�SROOXWLRQ�FDXVHG�E\�QDYLJDWLRQ��
ZKLFK�VHW�QHZ�LPSRUWDQW�WDVNV�EHIRUH�WKH�6DYD�&RPPLVVLRQ�LQ�WKH�IROORZLQJ�\HDUV�
.(<:25'6��)UDPHZRUN�$JUHHPHQW��6DYD�&RPPLVVLRQ��FRRSHUDWLRQ

1. UVOD 

2NYLUQL�VSRUD]XP�R�VOLYX�ULMHNH�6DYH�(2NYLUQL�VSRUD]XP��SRWSLVDQ�MH����SURVLQFD�������
JRGLQH�X�.UDQMVNRM�*RUL��D�VWXSLR�MH�QD�VQDJX�����SURVLQFD�������JRGLQH�L�SUHGVWDYOMD�MH-
GLQVWYHQ�PHÿXQDURGQL�XJRYRU�NRMLP�VH�LQWHJULUDMX�VYL�DVSHNWL�XSUDYOMDQMD�YRGQLP�UHVXUVL-
PD�WH�VH�XVSRVWDYOMD�0HÿXQDURGQD�NRPLVLMD�]D�VOLY�ULMHNH�6DYH��6DYVND�NRPLVLMD��X�VYUKX�
QMHJRYH�SURYHGEH��'UåDYH�VWUDQNH�2NYLUQRJ�VSRUD]XPD�VX�6ORYHQLMD��+UYDWVND��%RVQD�L�
Hercegovina i Srbija.

.OMXþQL�MH�FLOM�2NYLUQRJ�VSRUD]XPD�SUHNRJUDQLþQD�VXUDGQMD�NDNR�EL�VH�RVWYDULOL�VOMHGHüL�
FLOMHYL�
�� XVSRVWDYD�PHÿXQDURGQRJ�UHåLPD�SORYLGEH�QD�ULMHFL�6DYL�L�QMHQLP�SORYQLP�SULWRNDPD�
�� XVSRVWDYD�RGUåLYRJ�XSUDYOMDQMD�YRGDPD�X�VOLYX�ULMHNH�6DYH��WH
�� SRGX]LPDQMH�PMHUD� ]D� VSUMHþDYDQMH� LOL� RJUDQLþHQMH� RSDVQRVWL� WH� VPDQMHQMH� L� XNODQ-

MDQMH�ãWHWQLK�SRVOMHGLFD��XNOMXþXMXüL�SRVOMHGLFH�SRSODYD��OHGD�L�VXãD�WH�LQFLGHQDWD�NRML�
XNOMXþXMX�WYDUL�RSDVQH�]D�YRGH��

2VQRYQD�QDþHOD�SURSLVDQD�2NYLUQLP�VSRUD]XPRP�XNOMXþXMX�VOMHGHüH�
�� VXUDGQMX�QD�WHPHOMX�VXYHUHQH�MHGQDNRVWL��WHULWRULMDOQRJ�LQWHJULWHWD��X]DMDPQLK�NRULVWL�L�

GREUH�YMHUH�NDNR�EL�VH�RVWYDULOL�FLOMHYL�2NYLUQRJ�VSRUD]XPD��NDR�L�QD�WHPHOMX�UHGRYLWH�
UD]PMHQH�LQIRUPDFLMD�X�VOLYX��VXUDGQMH�V�PHÿXQDURGQLP�RUJDQL]DFLMDPD�L�VXNODGQRVWL�
s 2NYLUQRP�GLUHNWLYRP�(XURSVNH�XQLMH�R�YRGDPD�WH

�� UD]XPQR� L� SUDYLþQR� NRULãWHQMH� YRGQLK� UHVXUVD�� NUR]� SULPMHQX�PMHUD� XVPMHUHQLK� QD�
RVLJXUDQMH�LQWHJULWHWD�YRGQRJ�UHåLPD�X�VOLYX�L�VPDQMHQMH�SUHNRJUDQLþQLK�XWMHFDMD�X]UR-

NRYDQLK�JRVSRGDUVNLP�L�GUXJLP�DNWLYQRVWLPD�GUåDYD�VWUDQDND��X]�SRãWLYDQMH�³QDþHOD�
QHQDQRãHQMD�ãWHWH´���

6DYVND�NRPLVLMD�]DGXåHQD�MH�]D�QL]�]DGDWDND�L�RGJRYRUQRVWL�NDNR�MH�WR�GH¿QLUDQR�Anek-

VRP�,�X]�2NYLUQL�VSRUD]XP�R�VOLYX�ULMHNH�6DYH���6WDWXWRP�0HÿXQDURGQH�NRPLVLMH�]D�VOLY�
rijeke Save L�LPD�QDMãLUL�RSVHJ�UDGD�PHÿX�VOLþQLP�PHÿXQDURGQLP�WLMHOLPD��EXGXüL�GD�MH�WR�
MHGLQD�NRPLVLMD�NRMD�VH�EDYL�XSUDYOMDQMHP�ULMHþQLP�VOLYRP�L�SORYLGERP�X�VNORSX�MHGQRJ�
WH�LVWRJ�WLMHOD��6WDOQR�WDMQLãWYR�MH�L]YUãQR�WLMHOR�6DYVNH�NRPLVLMH��9ULMHGQX�SRGUãNX�6DYVNRM�
NRPLVLML�SUXåD�ãHVW�VWDOQLK�L�WUL�DG�KRF�VWUXþQH�JUXSH�NRMH�VX�WUHQXWQR�DNWLYQH��
,DNR�VH�2NYLUQLP�VSRUD]XPRP�XVSRVWDYOMDMX�GREUL�WHPHOML�VXUDGQMH�X�UHJLML�X�YH]L�V�YR-

GDPD��VDP�2NYLUQL�VSRUD]XP�LGH�L�NRUDN�GDOMH�RG�WRJD�WH�V�JOHGLãWD�PHÿXQDURGQRJ�SUDYD�
SUHGVWDYOMD�SDFWXP�GH�FRQWUDKHQGR���VSRUD]XP�R�REYH]L�VNODSDQMD�GRGDWQLK�SURWRNROD��
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3URWRNROL�X]�2NYLUQL�VSRUD]XP�SULWRP�LPDMX�YDåQX�XORJX�X�QMHJRYRM�SURYHGEL��V�FLOMHP�
XSUDYOMDQMD�YRGDPD�X�VOLYX�ULMHNH�6DYH�QD�VYHREXKYDWDQ�QDþLQ��'UåDYH�VWUDQNH�GRVDG�VX�
VNORSLOH�þHWLUL�SURWRNROD��D�R�GYD�GRGDWQD�VH�UDVSUDYOMD��3UHJOHG�VWDQMD�X�YH]L�V�SURWRNR-

OLPD�X]�2NYLUQL�VSRUD]XP�GDW�MH�X�WDEOLFL�NRMD�VOLMHGL�

7DEOLFD����6WDWXV�SURWRNROD�X]�2NYLUQL�VSRUD]XP

Protokol o Potpisan Na snazi od
UHåLPX�SORYLGEH� Kranjska Gora, 3. prosinca 2002. 29. prosinca 2004.

VSUMHþDYDQMX�RQHþLãüHQMD�
voda uslijed plovidbe

Beograd, 1. lipnja 2009. ���OLVWRSDGD������

]DãWLWL�RG�SRSODYD *UDGLãND�����OLSQMD������ ����VWXGHQRJD������
XSUDYOMDQMX�QDQRVRP %UþNR�����VUSQMD������ ���OLVWRSDGD������

L]YDQUHGQLP�VLWXDFLMDPD =DYUãQR�XVNODÿLYDQMH�RþHNXMH�VH�WLMHNRP�������JRGLQH
SUHNRJUDQLþQLP�XWMHFDMLPD 3RWUHED�VNODSDQMD�SURWRNROD�X�UD]PDWUDQMX�QD�VWUXþQRM�

razini

8�VOMHGHüHP�SRJODYOMX�GDMH�VH�NUDWDN�SUHJOHG�UHFHQWQLK�DNWLYQRVWL�L�UH]XOWDWD�X�SURYHGEL�
2NYLUQRJ�VSRUD]XPD�L�SURWRNROD�NRML�VX�QD�VQD]L�

2. STATUS PROVEDBE OKVIRNOG SPORAZUMA 

2.1. Integralno upravljanje vodama 

7LMHNRP�SURWHNORJ�UD]GREOMD��DNWLYQRVWL�6DYVNH�NRPLVLMH�SRYH]DQH�V�LQWHJUDOQLP�XSUDYO-
MDQMHP�YRGDPD�ELOH�VX�XVPMHUHQH�QD�QDVWDYDN�DNWLYQRVWL�NRMH�VH�RGQRVH�QD�SODQLUDQMH�XS-

UDYOMDQMD�ULMHþQLP�VOLYRP��XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD�WH�VX]ELMDQMH�L�NRQWUROX�DNFL-
GHQDWD�L�V�WLP�SRYH]DQH�LQWHJULUDQH�VXVWDYH�]D�VOLY�ULMHNH�6DYH��=QDþDMQL�VX�QDSRUL��PHÿX�
RVWDOLP��XORåHQL�X�DNWLYQRVWL�SRYH]DQH�V�XWMHFDMLPD�NOLPDWVNLK�SURPMHQD��SLWDQMLPD�QDQR-

VD��GDOMQMLP�SREROMãDQMHP�KLGURORãNLK�L�KLGUDXOLþNLK�PRGHOD��NDR�L�X�SULSUHPX�UD]QLK�SUR-

MHNDWD�L�SURMHNWQLK�SULMHGORJD�þLML�MH�FLOM�SUXåDQMH�SRGUãNH�X�RVWYDULYDQMX�FLOMHYD�X�SULRU-
LWHWQLP�SRGUXþMLPD�VXUDGQMH�GRJRYRUHQLP�L]PHÿX�GUåDYD�VWUDQDND�
,]UDGD�3ODQD�XSUDYOMDQMD�VOLYRP�ULMHNH�6DYH��NRMD�VH�]DKWLMHYD�VXNODGQR�þODQNX�����2N-

YLUQRJ� VSRUD]XPD�� SUHGVWDYOMD� QDM]QDþDMQLML� ]DGDWDN� X� RVWYDULYDQMX� MHGQRJ� RG� JODYQLK�
FLOMHYD�2NYLUQRJ�VSRUD]XPD���XVSRVWDYL�RGUåLYRJ�XSUDYOMDQMD�YRGDPD�X�VOLYX�ULMHNH�6DYH��
$NWLYQRVWL�GUXJRJ�FLNOXVD�SODQLUDQMD�]DSRþHOH�VX�QHWRP�QDNRQ�ãWR�MH�SUYL�SODQ�RGREUHQ�
QD�3HWRP�VDVWDQNX�GUåDYD�VWUDQDND��=DJUHE�����SURVLQFD���������D�X�PHÿXYUHPHQX�VX�QDV-
WDYOMHQH�X]�]QDþDMDQ�RVWYDUHQL�QDSUHGDN��������JRGLQH�]DYUãHQR�MH�GUXJR�L]YMHãüH�R�DQD-
OL]L�VOLYD�ULMHNH�6DYH��D�X�������L�GRNXPHQW�R�]QDþDMQLP�SLWDQMLPD�XSUDYOMDQMD�YRGDPD��X�
VOLYX��2VLP�SUHJOHGD�]QDþDMQLK�SLWDQMD�XSUDYOMDQMD��WDM�GRNXPHQW�WDNRÿHU�VDGUåL�L�NUDWDN�
SUHJOHG�SURYHGEH�PMHUD�NRMH� VX�]HPOMH�NRMH�GLMHOH� VOLY�6DYH�GH¿QLUDOH�X�SUYRP�SODQX�
XSUDYOMDQMD��7UHQXWQR�VH�NUR]�UDG�VWUXþQLK�JUXSD�6DYVNH�NRPLVLMH�VSURYRGH�GDOMQMH�DN-

WLYQRVWL�QD�SULSUHPL�GUXJRJ�]DMHGQLþNRJ�SODQD��V�FLOMHP�GD�VH�GRYUãHWDN�SODQD�XNORSL�X�
URNRYH�SUHGYLÿHQH�WUHQXWQLP�SODQVNLP�FLNOXVRP�2NYLUQH�GLUHNWLYH�R�YRGDPD�(XURSVNH�
XQLMH��8�PHÿXYUHPHQX��6DYVND�NRPLVLMD�LVWUDåXMH�VYH�PRJXüQRVWL�]D�RVLJXUDYDQMH�¿QDQ-
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FLMVNH�SRGUãNH�]D�L]UDGX�SODQD��ãWR�MH�QXåQR�]D�SULSUHPX�WDNR�VYHREXKYDWQRJ�GRNXPHQWD��
'DOMQML� QDSUHGDN�X�YH]L� V�XSUDYOMDQMHP�QDQRVRP�RVWYDUHQ� MH�X�RNYLUX�SURMHNWD�3UHPD�
SUDNWLþQLP�VPMHUQLFDPD�]D�RGUåLYR�XSUDYOMDQMH�QDQRVRP�NRULVWHüL�VOLY�ULMHNH�6DYH�NDR�
RJOHGQL�SULPMHU��NRML�MH�6DYVND�NRPLVLMD�SRNUHQXOD�������JRGLQH��X]�SRGUãNX�L�X�VXUDGQML�
V�8UHGRP�81(6&2�D�X�9HQHFLML��0HÿXQDURGQRP�LQLFLMDWLYRP�]D�QDQRV��,6,��SURJUDPD�
81(6&2���,+3�L�(XURSVNRP�PUHåRP�LQWHUHVQLK�VNXSLQD�NRMH�VH�EDYH�XSUDYOMDQMHP�QD-
QRVRP��6HG1HW���1DNRQ�¿QDOL]LUDQMD� L]YMHãüD�3URFMHQD�ELODQFH�QDQRVD�]D� ULMHNX�6DYX
�%$/6(6��WLMHNRP�������JRGLQH�L�L]YMHãüD�8VSRVWDYD�VXVWDYD�SUDüHQMD�QDQRVD�]D�VOLY�
rijeke Save�������JRGLQH��DNWLYQRVWL�VX�ELOH�XVPMHUHQH�QD�LQVWDOLUDQMH�RSUHPH�]D�PMHUHQMH�
VXVSHQGLUDQRJ�QDQRVD�QD�GYLMH�SLORW�ORNDFLMH��6ODYRQVNL�%URG��+5��L�6UHPVND�0LWURYLFD�
�56���1DEDYOMHQL�VX�VHQ]RUL�]D�PXWQRüX�L�LQVWDOLUDQL�X�6UHPVNRM�0LWURYLFL��GRN�VH�LQVWD-
ODFLMD�RSUHPH�X�6ODYRQVNRP�%URGX�RþHNXMH�SR�GRYUãHWNX�JUDÿHYLQVNLK�UDGRYD�QD�ORNDFLML�
SRVWDMH��6WXSDQMH�QD�VQDJX�3URWRNROD�R�XSUDYOMDQMX�QDQRVRP�X]�2NYLUQL�VSRUD]XP�2017.

JRGLQH�SUHGVWDYOMD�SUHNUHWQLFX�]D�GDOMQMH�DNWLYQRVWL�6DYVNH�NRPLVLMH�L�GUåDYD�VWUDQDND�X�
WRP�SRGUXþMX��ãWR�üH�XNOMXþLWL�SULNXSOMDQMH� LQIRUPDFLMD�R� MDUXåDQMX�QD�JRGLãQMRM� UD]LQL��
NDR�L�SULSUHPX�VDVWDYQLK�HOHPHQDWD�3ODQD�XSUDYOMDQMD�QDQRVRP�]D�VOLY�ULMHNH�6DYH��
,]�SHUVSHNWLYH�SURYHGEH�2NYLUQRJ�VSRUD]XPD�� DNWLYQRVWL�X�XSUDYOMDQMD�SRSODYDPD�XJ-

ODYQRP�VH�]DVQLYDMX�QD�þODQNX����F��L�þODQNX��������2NYLUQRJ�VSRUD]XPD�WH�QD�Protoko-

OX�R�]DãWLWL�RG�SRSODYD�X]�2NYLUQL�VSRUD]XP��3URWRNRO�R�]DãWLWL�RG�SRSODYD���3URWRNRORP
VH�IRUPDOL]LUD�MDVQR�RSUHGMHOMHQMH�GUåDYD�VWUDQDND�ND�MDþDQMX�GDOMQMH�VXUDGQMH�X�SURYHGEL�
DNWLYQRVWL�XVPMHUHQLK�QD�SREROMãDQMH�]DãWLWH�RG�SRSODYD�X�VOLYX�ULMHNH�6DYH�SXWHP�QML-
KRYH�]DMHGQLþNH�SODWIRUPH���6DYVNH�NRPLVLMH�NUR]��SRGX]LPDQMH�VYLK�QXåQLK�NRUDND�X�
YH]L� V� SULSUHPRP� ]DMHGQLþNRJ� SODQD� XSUDYOMDQMD� UL]LFLPD� RG� SRSODYD�� XVSRVWDYX� VXV-
WDYD�SUHGYLÿDQMD�L�XSR]RUDYDQMD�QD�SRMDYX�SRSODYD��UD]PMHQX�LQIRUPDFLMD�UHOHYDQWQLK�]D�
RGUåLYX�]DãWLWX�RG�SRSODYD�NDR�L�SRGX]LPDQMHP�VYLK�GUXJLK�DNWLYQRVWL�NRMH�VH�GRJRYRUH�X�
FLOMX�SREROMãDQMD�]DãWLWH�RG�SRSODYD�X�VOLYX��
,]UDÿHQ� MH�QDFUW�SULMHGORJD�]DMHGQLþNRJ�3ODQD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�X�VOLYX�
Save.�3ODQRP VX�XWYUÿHQL�VOMHGHüL�]DMHGQLþNL�FLOMHYL�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD��
�� L]EMHJDYDQMH�QRYLK�UL]LND�
�� VPDQMHQMH�SRVWRMHüLK�UL]LND�
�� MDþDQMH�RWSRUQRVWL�
�� SRGL]DQMH�VYLMHVWL�
�� SULPMHQD�QDþHOD�VROLGDUQRVWL�

ýODQNRP����3URWRNROD�R�]DãWLWL�RG�SRSODYD�XWYUÿHQD�MH�REYH]D�GD�VH�QD�RVQRYX��LGHQWL-
¿FLUDQLK�SRGUXþMD�]D�NRMD�VH�]DNOMXþL�GD�SRVWRML�SRWHQFLMDOQL�]QDþDMQL� UL]LN�RG�SRSODYD�
�$36)5�SRGUXþMD��GH¿QLUDMX�SRGUXþMD�RG�]DMHGQLþNRJ�LQWHUHVD�]D�]DãWLWX�RG�SRSODYD�QD�
UD]LQL�VOLYD�6DYH��SRGUXþMD�RG�]DMHGQLþNRJ�LQWHUHVD�LOL�$0,�SRGUXþMD���NDR�RVQRYQH�MH-
GLQLFH�DQDOL]H�X�SODQX��8NXSQR� VX� LGHQWL¿FLUDQD����$0,�SRGUXþMD�NRMD�XNOMXþXMX�����
SRSODYQR�SRGUXþMH�L�WR������$36)5�SRGUXþMD�X�+UYDWVNRM�����$36)5�SRGUXþMD�X�%L+�����
QDVHOMD�NRMD�QLVX�XNOMXþHQD�X�QDFLRQDOQD�$36)5�SRGUXþMD�X�6ORYHQLML����SRGUXþMD�NRMD�
REXKYDüDMX����OLQLMVND�L���WRþNDVWLK�$36)5�SRGUXþMD�X�6UELML�WH���SRGUXþMD�X�&UQRM�*RUL�
NRMD�VX�LGHQWL¿FLUDQD�X�VNORSX�L]UDGH�SODQD��$QDOL]D�UL]LND�RG�SRSODYD�UDÿHQD�MH�]D�VYLK�
���$0,�SRGUXþMD�
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6OLND����3RGUXþMD�RG�]DMHGQLþNRJ�LQWHUHVD�]D�]DãWLWX�RG�SRSODYD�QD�UD]LQL�VOLYD�6DYH

8�RNYLUX�SODQD�LGHQWL¿FLUDQH�VX����QHVWUXNWXUQH�PMHUH�SRGLMHOMHQH�X����JUXSD��NDR�L����
QDFLRQDOQLK�VWUXNWXUQLK�PMHUD�QD�SRGUXþMLPD�RG�]DMHGQLþNRJ�LQWHUHVD�XNXSQH�YULMHGQRV-
WL�RG�SUHNR�����PLOLMXQD�¼��=D�SRWUHEH�SODQD SUHX]HWH�VX�PMHUH�L]�XVYRMHQLK�QDFLRQDOQLK�
SODQRYD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�6ORYHQLMH�L�+UYDWVNH�WH�QDFUWD�3ODQD�XSUDYOMDQMD�
UL]LFLPD�RG�SRSODYD�QD�WHULWRULMX�6UELMH��NDR�L�VWUDWHãNLK�L�SODQVNLK�GRNXPHQDWD�%RVQH�L�
+HUFHJRYLQH�L�&UQH�*RUH��8�SODQX�MH�UD]PRWUHQ�L�RGQRV�SUHGORåHQLK�PMHUD�V�3ODQRP�XS-

UDYOMDQMD�VOLYRP�ULMHNH�6DYH�WH�GDWD�SUHOLPLQDUQD�SURFMHQD�VWUXNWXUQLK�PMHUD�SR�UD]OLþLWLP�
SDUDPHWULPD��8�SODQX�VX�WDNRÿHU�REUDÿHQL�L�PHKDQL]PL�NRRUGLQDFLMH�QD�UD]LQL�VOLYD�ULMHNH�
6DYH�L�QDþLQL�PHÿXVREQH�VXUDGQMH�X�VOXþDMX�L]YDQUHGQH�REUDQH�RG�SRSODYD�
âWR�VH�WLþH�SURFHGXUH�XVYDMDQMD��SUHGYLÿHQR�MH�GD�VH��QDNRQ�XWYUÿLYDQMD�VOXåEHQRJ�SULMHG-

loga 3ODQD�XSUDYOMDQMD�SRSODYQLP�UL]LFLPD�X�VOLYX�6DYH�RG�VWUDQH�6DYVNH�NRPLVLMH�LVWL�
SURVOLMHGL�GUåDYDPD�VWUDQNDPD�2NYLUQRJ�VSRUD]XPD�QD�UD]PDWUDQMH�V�FLOMHP�GD�VH�SODQ�
RGREUL�QD�2VPRP�VDVWDQNX�VWUDQDND�SODQLUDQRP�]D�OLVWRSDG�������JRGLQH�
'UXJL�]QDþDMQL�UHFHQWQL�UH]XOWDW�VXUDGQMH�]HPDOMD�X�RYRP�SRGUXþMX�MH�XVSRVWDYD�6XVWDYD�
]D�SURJQR]X�L�XSR]RUHQMH�QD�SRMDYX�SRSODYD�X�VOLYX�6DYH��6DYD�)):6���6DPD�DNWLYQRVW�
IRUPDOQR�MH�SRNUHQXWD�X�OLSQMX�������L�XVSMHãQR�RNRQþDQD�X�OLVWRSDGX�������JRGLQH�SUL-
PRSUHGDMRP�RSHUDWLYQH�YHU]LMH�VXVWDYD�RG�VWUDQH�NRULVQLND��6DYD�)):6�VH�]DVQLYD�QD�
'HOIW���)(:6�SODWIRUPL�NRMD�MH�SULPLMHQMHQD�X�QL]X�VOLYRYD�GLOMHP�VYLMHWD��3ODWIRUPD�MH�
ÀHNVLELOQD�L�SUHNR�RGJRYDUDMXüLK�DGDSWHUD�RPRJXüDYD�LQNRUSRULUDQMH�VYLK�PHWHRURORãNLK��
KLGURORãNLK�L�KLGUDXOLþNLK�PRGHOD�NRML�VH�NRULVWH�X�VOLYX���6DP�VXVWDY�MH�VORåHQ��EXGXüL�GD�
MH�SURMHNWLUDQ�X�REOLNX�MHGQRJ�VUHGLãQMHJ�VLVWHPVNRJ�SRVOXåLWHOMD�L�WUL�EDFNXSD��VPMHãWHQD�
X�þHWLUL�]HPOMH��X]�GLR�VXVWDYD��DUKLYVNL�L�ZHE�SRVOXåLWHOM��NRML�VH�QDOD]L�X�VMHGLãWX�6DYVNH�
NRPLVLMH��0HÿXWLP��WDNYD�DUKLWHNWXUD�VXVWDYD�RPRJXüXMH�DNWLYQX�VXUDGQMX�VYLK�QDFLRQD-
OQLK�LQVWLWXFLMD�L�XMHGQR�RVLJXUDYD�RVMHüDM�YODVQLãWYD��8�QDUHGQRM�WDEOLFL�VX�QDYHGHQH�LQ-

VWLWXFLMH�NRULVQLFH�L�QD]QDþHQH�XORJH�SRMHGLQLK�LQVWLWXFLMD�X�VXVWDYX��GRJRYRUHQH�]D�SUYX�
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ID]X�QMHJRYRJ�RSHUDWLYQRJ�NRULãWHQMD�D�QD�VOLFL����MH�SULND]DQR�NRULVQLþNR�VXþHOMH�DSOL�
kacije.

7DEOLFD����/LVWD�LQVWLWXFLMD�NRULVQLFD�6DYD�)):6�D

Institucija Napomena

Slovenija ARSO, Ljubljana &HQWUDOQL�SRVOXåLWHOM
+UYDWVND DHMZ, Zagreb 3. backup

+UYDWVND +UYDWVNH�YRGH��=DJUHE
Bosna i Hercegovina FHMZ, Sarajevo

Bosna i Hercegovina RHMZ RS, Banja Luka

Bosna i Hercegovina AVP Sava, Sarajevo 2. backup

Bosna i Hercegovina JU Vode Srpske, Bijeljina

Srbija RHMZ, Beograd 1. EDFNXS�L�WHVWQL�VXVWDY
Crna Gora ZHMS, Podgorica

6DYVND�NRPLVLMD $UKLYVNL�L�ZHE�SRVOXåLWHOM

6OLND����.RULVQLþNR�VXþHOMH�6DYD�)):6�D

6DYD� )):6� üH� ]DVLJXUQR� VQDåQR� GRSULQLMHWL� MDþDQMX� RUJDQL]DFLMD� QDGOHåQLK� ]D�
KLGURPHWHRURORãNX� GMHODWQRVW� L� REUDQX� RG� SRSODYD� X� ]HPOMDPD� VOLYD�� 6XVWDY� WDNRÿHU�
SUHGVWDYOMD� �GRGDWQX�YULMHGQRVW�SRVWRMHüLP�QDFLRQDOQLP�VXVWDYLPD�� D�RþHNXMH� VH�GD�üH�
]DMHGQLþND�SODWIRUPD�]D�SURJQR]X�V�NYDOLWHWQR�HGXFLUDQLP�RVREOMHP�RVLJXUDWL�EROMX�UD]LQX�
SULSUHPOMHQRVWL�L�RSWLPL]LUDQH�PMHUH�XEODåDYDQMD��þLPH�üH�VH�]QDþDMQR�SULSRPRüL�VPDQ-
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MHQMX�SRVOMHGLFD�SRSODYD��,PDMXüL�X�YLGX�GD�VH�þODQNRP����3URWRNROD�R�]DãWLWL�RG�SRSODYD�
RG�GUåDYD�VWUDQDND�]DKWLMHYD�GD�RVLJXUDMX�UHGRYLWR�RGUåDYDQMH�L�SUDüHQMH�XþLQND�VXVWDYD�
QDNRQ�QMHJRYH�XVSRVWDYH�� WUHQXWQR� MH�X� ]DYUãQRM� ID]L� L]UDGD�0HPRUDQGXPD�R� UD]XPL-
MHYDQMX�NRMLP�üH�VH�SUHFL]QR�GH¿QLUDWL�SUDYD�L�REYH]H�VYLK�VXGLRQLND�X�RSHUDWLYQRM�ID]L�
NRULãWHQMD�VXVWDYD��
2VWYDUHQ�MH�]QDþDMDQ�QDSUHGDN�L�X�KLGURORãNR�KLGUDXOLþNRP�PRGHOLUDQMX��X]�GXJRURþQX�
SRGUãND�9ODGH�6$'�D��+LGURORãNL�PRGHO�FLMHORJ�VOLYD�6DYH��NDR�L�PRGHOL�]D�VYH�JODYQH�
SRGVOLYRYH��GRYUãHQL�VX�L�GRVWDYOMHQL�GUåDYDPD�VWUDQNDPD�L�&UQRM�*RUL�X�VLMHþQMX�������
JRGLQH��2EXND�]D�QDSUHGQH�NRULVQLNH��SRG�YRGVWYRP�VWUXþQMDND�L]�,QåHQMHUVNRJ�NRUSXVD�
9RMVNH�6$'�D��86$&(���RGUåDQD�MH�X�RåXMNX�������JRGLQH�X]�VXGMHORYDQMH�SULEOLåQR����
VXGLRQLND�L]�]HPDOMD�VOLYD�6DYH�
8�VNORSX�RYH�VXUDGQMH�UD]YLMHQ�MH�L�KLGUDXOLþNL�PRGHO�ULMHNH�6DYH�L�QMHQLK�JODYQLK�SULWR-

ND��=D�SRWUHEH�PRGHOD�L]YUãHQR�MH�L�VQLPDQMH�L]�]UDND�QD�SRWH]X�X]�ULMHNX�6DYX�RG�ýDWHåD�
X�6ORYHQLML�GR�XãüD�6DYH�X�'XQDY�W]Y��/,'$5�WHKQRORJLMRP�L�L]UDGD�GLJLWDOQRJ�PRGHOD�
WHUHQD�YLVRNH�SUHFL]QRVWL��2EXND�]D�QDFLRQDOQH�VWUXþQMDNH�]D�UDG�QD�PRGHOX�RGUåDQD�MH�X�
VYLEQMX�������JRGLQH��2ED�PRGHOD��L�KLGURORãNL�L�KLGUDXOLþNL��LQWHJULUDQL�VX�X�6DYD�)):6�
L�RSHUDWLYQR�VH�NRULVWH�]D�SURJQR]X��7L�PRGHOL�XMHGQR� LPDMX� L�PHÿXVHNWRUVNL�NDUDNWHU��
EXGXüL�GD�VH�SRWHQFLMDOQR�PRJX�NRULVWLWL�X�QL]X�SULRULWHWQLK�DNWLYQRVWL�NDR�ãWR�VX��DQDOL]D�
YHOLNLK�L�PDOLK�YRGD��DQDOL]D�NOLPDWVNLK�SURPMHQD��RGUHÿLYDQMH�SORYQLK�YRGRVWDMD��WUDQV-
SRUW�QDQRVD��PRGHOLUDQMH�NDNYRüH�YRGD�L�VOLþQR��
.UR]� SRGUãNX� 6$'�D� QDEDYOMHQD� MH� L� LQVWDOLUDQD� LQIRUPDFLMVNR� �� WHKQRORãND� RSUHPD��
XNOMXþXMXüL�SRVOXåLWHOMH�6DYD�)):6�D��X�VYH�þHWLUL�XNOMXþHQH�RUJDQL]DFLMH�X�UHJLML��$562�
�6ORYHQLMD���5+0=��6UELMD���$93�6DYX��%RVQD�L�+HUFHJRYLQD��WH�'+0=��+UYDWVND���ãWR�
NDR�L�DUKLYVNL�L�ZHE�SRVOXåLWHOM�X�6DYVNRM�NRPLVLML�

2.2. Plovidba

'MHORYDQMH�6DYVNH�NRPLVLMH�X�SRGUXþMX�SORYLGEH�]DVQLYD�VH�QD�þODQNX�����2NYLUQRJ�VSRUD-

]XPD, na 3URWRNROX�R�UHåLPX�SORYLGEH�X]�2NYLUQL�VSRUD]XP�WH�3URWRNROX�R�VSUMHþDYDQMX�
RQHþLãüHQMD�YRGD�XVOLMHG�SORYLGEH�X]�2NYLUQL�VSRUD]XP��$NWLYQRVWL�X�SURWHNORP�UD]GR-

EOMX�ELOH�VX�IRNXVLUDQH�QD�UHKDELOLWDFLMX�QDMNULWLþQLMLK�VHNWRUD�SORYQRJ�SXWD�ULMHNH�6DYH��8�
WRPH�VPLVOX�SRGX]HW�MH�QL]�DNWLYQRVWL��XNOMXþXMXüL�VOMHGHüH�
�� 5DGRYL� QD� NULWLþQRP� VHNWRUX� .DPLþDN� X� 6UELML� ]DYUãHQL� VX� WLMHNRP� ������ JRGLQH��

3UHPD� NRQWUROQRP� SUHJOHGX� SURYHGHQRP� JRGLQX� GDQD� QDNRQ� ]DYUãHWND� UDGRYD��
]DNOMXþHQR�MH�GD�VX�UDGRYL�LPDOL�SR]LWLYDQ�XþLQDN�WH�GD�QLMH�ELOR�SURPMHQD�X�GLPHQ]L-
MDPD�SORYQRJ�SXWD�X�UD]GREOMX�RG�MHGQH�JRGLQH��1D�FLMHORP�VHNWRUX��QDMQLåD�GXELQD�
SUHNR�SXQH�ãLULQH�SORYQRJ�SXWD�RG����P�MH�����P�SUL�QLVNRM�SORYLGEHQRM�UD]LQL��5DGRYL�
QD�VHNWRUX�âDEDF�L]YHGHQL�VX�X�GUXJRM�SRORYLFL�������JRGLQH��D�]ERJ�ORãLK�YUHPHQ-

VNLK�XYMHWD�]DYUãHQR�MH������SODQLUDQLK�UDGRYD��GRN�üH�RVWDWDN�UDGRYD�]DYUãLWL�X�RYRM�
JRGLQL��RYLVQR�R�YUHPHQVNLP�XYMHWLPD��3RþHWDN� L]UDGH�SURMHNWQH�GRNXPHQWDFLMH�]D�
VDQDFLMX�SORYQRJ�SXWD�QD�VHNWRUX�XãüH�'ULQH�RþHNXMH�VH�X�������

�� +UYDWVND� MH��X� VXUDGQML� VD�%RVQRP� L�+HUFHJRYLQRP��]DSRþHOD� L]UDGX�SURMHNWQH�GR-

NXPHQWDFLMH� L� VWXGLMH� XWMHFDMD� QD� RNROLã� ]D� SURMHNW� SREROMãDQMD� SORYLGEHQLK� XYMHWD�
ULMHNH�6DYH�RG� UNP������GR� UNP������ �VHNWRU� -DUXJH� ��1RYL�*UDG��X�YHOMDþL� ������
8�FLOMX�XNOMXþLYDQMD�]DLQWHUHVLUDQLK�GLRQLND��VXNODGQR�=DMHGQLþNRM�L]MDYL�R�YRGHüLP�
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QDþHOLPD�]D�UD]YRM�XQXWDUQMH�SORYLGEH�L�]DãWLWH�RNROLãD�X�VOLYX�ULMHNH�'XQDY�NRMX�VX�
SRWSLVDOH�'XQDYVND� NRPLVLMD�� ,&3'5� L� 6DYVND� NRPLVLMD�� RGJRYDUDMXüRP� RGOXNRP�
6DYVNH�NRPLVLMH�RPRJXüHQR�MH�GD�SRVWRMHüH�3RYMHUHQVWYR�]D�SUDüHQMH�L�NRRUGLQDFLMX�
SURYHGEH�SURMHNWD�REQRYH�L�UD]YRMD�SURPHWD�L�SORYLGEH�QD�SORYQRP�SXWX�ULMHNH�6DYH�X�
SURãLUHQRP�VDVWDYX�GMHOXMH�NDR�IRUXP�GLRQLND�]D�QDYHGHQL�SURMHNW��8�IRUXP�VX��RVLP�
QDGOHåQLK�GUåDYQLK�WLMHOD�XNOMXþHQL�L�SUHGVWDYQLFL�QHYODGLQRJ�VHNWRUD��SURIHVLRQDOQLK�
organizacija i lokalne zajednice; 

�� 3RVHEDQ�SUREOHP�X�REQRYL�SORYQRJ�SXWD�DOL�L�GUXJLK�DNWLYQRVWL�SUHGVWDYOMD�PLQLUDQD�
GHVQD�REDOD�ULMHNH�6DYH�X�%RVQL�L�+HUFHJRYLQL��5D]PLQLUDQMH�RYRJ�SRGUXþMD�MH�NOMXþQD�
SULRULWHWQD�DNWLYQRVW�L�LQWHQ]LYQR�VH�UDGL��L�NUR]�6DYVNX�NRPLVLMX�L�SXWHP�LQVWLWXFLMD�
%RVQH�L�+HUFHJRYLQH��QD�RVLJXUDQMX�VUHGVWDYD�]D�UD]PLQLUDQMH�RG�VWUDQH�PHÿXQDURGQLK�
¿QDQFLMVNLK�LQVWLWXFLMD��

6DYVND� NRPLVLMD� NRRUGLQLUD� DNWLYQRVWL� GUåDYD� VWUDQDND� X� SRVWXSNX� RELOMHåDYDQMD� SOR-

YQRJ�SXWD�ULMHNH�6DYH�L�QMHQLK�SORYQLK�SULWRND�WH�X�WRP�VPLVOX�UHGRYQR�XVYDMD�RGOXNH�R�
GRQRãHQMX�JRGLãQMLK�SODQRYD�RELOMHåDYDQMD��D�XMHGQR�RGUåDYD�L�IXQNFLRQDOQRVW�LQWHUQHWVNH�
aplikacije za izradu 3ODQD�RELOMHåDYDQMD�ULMHNH�6DYH�L�QMHQLK�SORYQLK�SULWRND��
3REROMãDYDQMH� L�RGUåDYDQMH�VLJXUQRVWL�SORYLGEH�NUR]�REMHGLQMDYDQMH�SUDYLOD�X�SRGUXþMX�
SORYLGEH�L�UD]YRM�SORYLGEHQLK�SULUXþQLND�SUHGVWDYOMD�WDNRÿHU�MHGQX�RG�YDåQLK�DNWLYQRVWL�
NRPLVLMH��7LMHNRP�SURWHNORJ�UD]GREOMD�6DYVND�NRPLVLMD�DNWLYQR�MH�VXGMHORYDOD�X�SURFHVX�
GDOMQMHJ�XVNODÿLYDQMD�L�XQDSUMHÿHQMD�SUDYLOD�SORYLGEH�X�RNYLUX�81(&(�D�WH�MH�XVYRMLOD�
RGOXNX�R�L]PMHQDPD�L�GRSXQDPD�3UDYLOD�SORYLGEH�QD�VOLYX�ULMHNH�6DYH��2GOXND������R�
XVYDMDQMX�L]PMHQD�L�GRSXQD�2GOXND��������������L�������R�3UDYLOLPD�SORYLGEH�QD�VOLYX�
rijeke Save���QD�WHPHOMX�YHU]LMH���(XURSVNRJ�SUDYLOQLND�]D�XQXWDUQMH�YRGQH�SXWHYH�(CEV-

NI���X�NRMHP�MH�RVWYDUHQD�YLVRND�UD]LQD�XVNODÿHQRVWL�SURSLVD�PHÿX�]HPOMDPD�L�ULMHþQLP�
NRPLVLMDPD�QD�HXURSVNRM�UD]LQL��
7LMHNRP�������JRGLQH�GRYUãHQD�MH�LQWHUQHWVND�DSOLNDFLMD�]D�LQVSHNFLMX�VLJXUQRVWL�SORYLG-

EH��6DYVND�NRPLVLMD�WDNRÿHU�MH�XVYRMLOD�2GOXNX�������R�XYRÿHQMX�6XVWDYD�]D�SRGUãNX�QD-

FLRQDOQLP�WLMHOLPD�RGJRYRUQLPD�]D�LQVSHNFLMX�VLJXUQRVWL�SORYLGEH��1D�WHPHOMX�WH�RGOXNH�
VXVWDY�MH�VOXåEHQR�X�IXQNFLML�RG����YHOMDþH�������JRGLQH�
6DYVND� NRPLVLMD� MH� XVYRMLOD� L� 3UHSRUXNX� ����� R� NRULãWHQMX� XVNODÿHQLK� REUD]DFD� ]D�
SRJUDQLþQX�NRQWUROX�SORYLOD�V�FLOMHP�SRMHGQRVWDYOMHQMD��XVNODÿLYDQMD�L�GLJLWDOL]DFLMH�XS-

UDYQLK�SRVWXSDND�X�XQXWDUQMRM�SORYLGEL�X�VOLYX�ULMHNH�6DYH�D�SULSUHPOMHQ�MH�QDFUW�2GOXNH�
o 3UDYLOLPD�]D�SRVDGX�X�SORYLGEL� ULMHNRP�6DYRP�� V�FLOMHP�PRGHUQL]DFLMH� L�GH¿QLUDQMD�
]DKWMHYD�X�YH]L�V�NYDOL¿NDFLMDPD�SRVDGH�L�PLQLPDOQLP�EURMHP�þODQRYD�SRVDGH�X�MHGQRP�
MHGLQVWYHQRP�GRNXPHQWX��
.RPLVLMD�WDNRÿHU�MH�VXGMHORYDOD�L�X�UDGX�(XURSVNRJ�RGERUD�]D�L]UDGX�VWDQGDUGD�X�SRGUXþMX�
XQXWDUQMH�SORYLGEH��&(61,���&LOMHYL�&(61,�MD�XVPMHUHQL�VX�QD�SUXåDQMH�GRSULQRVD�XV-
YDMDQMX�MHGQRREUD]QLK�VWDQGDUGD�QD�FLMHORM�PUHåL�XQXWDUQMLK�SORYQLK�SXWHYD�X�(XURSL�V�
FLOMHP�SRYHüDQMD�VLJXUQRVWL�SORYLGEH�L�]DãWLWH�RNROLãD�X�NRQWHNVWX�WUDQVSRUWD�XQXWDUQMRP�
SORYLGERP��SURPLFDQMD�]DSRãOMDYDQMD�X�XQXWDUQMRM�SORYLGEL�L�MDþDQMD�SULYODþQRVWL�WRJ�VHN-

WRUD��X]�RODNãDYDQMH�WUDQVSRUWQLK�RSHUDFLMD�L�SURPLFDQMH�PHÿXQDURGQH�WUJRYLQH��5DG�MH�
ELR�XVUHGRWRþHQ�QD�VWDQGDUGH�]D�REUD]RYDQMH�L�]D�SUDNWLþQL�GLR�LVSLWD�WH�VLPXODWRUH�SOR-

vidbe.

.DNR�EL�VH�RODNãDOD�SURYHGED��QRYD�SUDYLOD�VXVWDYQR�VH�SUHGVWDYOMDMX�QDGOHåQLP�WLMHOL-
PD�GUåDYD�VWUDQDND��6DYVND�NRPLVLMD�SRYUK�WRJD�SUDWL�SURYHGEX�VYLK�RGOXND�X�GUåDYDPD�
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VWUDQNDPD��NDNR�EL�VH�SREROMãDR�VDGUåDM�GRNXPHQDWD�QD�WHPHOMX�XOD]QLK�LQIRUPDFLMD�L]-
UDYQLK�NRULVQLND��
3UDYLOD� NRMD� MH� GRQLMHOD� 6DYVND� NRPLVLMD� SRVWDOD� VX� VDVWDYQL� GLR� QDFLRQDOQRJ� SUDYD� X�
+UYDWVNRM�L�6UELML��QRYL�]DNRQ�R�XQXWDUQMRM�SORYLGEL���D�%L+�L�6ORYHQLMD��GR�%UHåLFD��L]-
UDYQR�LK�SULPMHQMXMX�X�SUDNVL�

2.3.  Upravljanje podacima i informacijama

5D]PMHQD�SRGDWDND�L�LQIRUPDFLMD��X�QDMãLUHP�VPLVOX��XWYUÿHQD�MH�X�þODQNX����2NYLUQRJ�
VSRUD]XPD�� 8þLQNRYLW� QDþLQ� UD]PMHQH� RPRJXüHQ� MH� UD]YRMHP� LQIRUPDFLMVNLK� VXVWDYD�
6DYVNH�NRPLVLMH��SUYHQVWYHQR�]DMHGQLþNRJ�JHRLQIRUPDFLMVNRJ�VXVWDYD�]D�VOLY�ULMHNH�6DYH�
(Sava GIS; ZZZ�VDYDJLV�RUJ��������JRGLQH��6WUXNWXUD�ED]H�SRGDWDND�6DYD�*,6�D�MH�UD]YL-
MHQD�X�VNODGX�VD�VPMHUQLFDPD�]D�L]YMHãüLYDQMH�SUHPD�UHOHYDQWQLP�HXURSVNLP�GLUHNWLYDPD��
6DYD�*,6�SRGUåDYD�YLãHMH]LþQR�NRULãWHQMH��QD�VYLP�VOXåEHQLP�MH]LFLPD�6DYVNH�NRPLVLMH�
L�HQJOHVNRP�MH]LNX���NDR�L�ODWLQLþQR�L�üLULOLþQR�SLVPR��6YH�]DLQWHUHVLUDQH�VWUDQH��YODGLQH�
XVWDQRYH��SULYDWQL�VXEMHNWL��RSüD�MDYQRVW�L�GUXJL��PRJX�SUHJOHGDYDWL�GRVWXSQH�SRGDWNRYQH�
VNXSRYH�SXWHP�6DYD�*HRSRUWDOD��X�VNODGX�V�UD]LQRP�DXWRUL]DFLMH��3ULSUHPOMHQH�VX�L�LQ-

WHUQHWVNH�DSOLNDFLMH�]D�XUHÿLYDQMH��XþLWDYDQMH�L�SUHX]LPDQMH�SRGDWDND�L�PHWDSRGDWDND��ãWR�
UHJLVWULUDQLP� NRULVQLFLPD� RPRJXüDYD� SUHJOHG� L� SUHX]LPDQMH� JHRJUDIVNLK� LQIRUPDFLMD� L�
VNXSRYD�SRGDWDND�SRKUDQMHQLK�X�ED]L�SRGDWDND�]D�FLMHOL�VOLY��
7UHQXWQR�VH��RVLP�SRSXQMDYDQMD�ED]H�SRGDWDND�]D�ULMHNX�6DYX�YH]DQR�]D�XSUDYOMDQMH�YR-

GDPD�X�VOLYX�ULMHNH�6DYH��SURYRGH�L�DNWLYQRVWL�XVPMHUHQH�QD� LQWHJUDFLMX�SRVWRMHüLK�DS-

OLNDFLMD�]D�XSUDYOMDQMH�SORYLGERP�XQXWDU�SODWIRUPH�6DYD�*,6�D��NUR]�XVSRVWDYX�PRGXOD�
]D�SORYLGEX��8�SODQX�VX�L�GDOMQMH�QDGRJUDGQMH�VXVWDYD�V�QHNLP�GRGDWQLP�PRJXüQRVWLPD��
=DVDG� VH� RGYLMDMX� SULSUHPQH� DNWLYQRVWL� QD� UD]YRMX� PRGXOD� ]D� XSUDYOMDQMX� QDQRVRP� L�
VSUMHþDYDQMH�DNFLGHQDWD��]DMHGQR�V�GDOMQMRP�QDGRJUDGQMRP�VXVWDYD�X�GLMHOX�NRML�VH�RGQR-

VL�QD�UD]PMHQX�KLGURPHWHRURORãNLK�SRGDWDND��
8� VXUDGQML� V� UHOHYDQWQLP� QDFLRQDOQLP� LQVWLWXFLMDPD� GUåDYD� VWUDQDND� �PLQLVWDUVWYL-
PD� ]D� ]DãWLWX� RNROLãD� L�LOL� YRGQR� JRVSRGDUVWYR�� DJHQFLMDPD� ]D� YRGH� L� QDFLRQDOQLP�
KLGURPHWHRURORãNLP�]DYRGLPD���D�X]LPDMXüL�X�RE]LU�6PMHUQLFH�]D�UD]PMHQX�KLGURORãNLK�
L�PHWHRURORãNLK�SRGDWDND�L�LQIRUPDFLMD�X�VOLYX�ULMHNH�6DYH����������6DYVND�NRPLVLMD�XV-
SRVWDYLOD� MH� ]DMHGQLþNL�+LGURORãNL� LQIRUPDFLMVNL� VXVWDY� ]D� VOLY� ULMHNH�6DYH� �6DYD�+,6��
ZZZ�VDYDKLV�RUJ��]D�UD]PMHQX�L�NRULãWHQMH�KLGURORãNLK�L�PHWHRURORãNLK�LQIRUPDFLMD�L�SR-

GDWDND� ������ JRGLQH��1DNRQ� XVSRVWDYH� VXVWDYD� L� ]DYUãHWND� SUREQRJ� UD]GREOMD� X� ������
JRGLQL��ED]X�SRGDWDND�6DYD�+,6�D�]D�REUDÿHQH�KLGURORãNH�L�PHWHRURORãNH�SRGDWNH�SRS-

XQMDYDMX�QDFLRQDOQL�KLGURPHWHRURORãNL�]DYRGL�L�6DYVND�NRPLVLMD��3RGPRGXO�6DYD�+,6�D�
]D�SRGDWNH�X�UHDOQRP�YUHPHQX�MH�LQNRUSRULUDQ�X�6DYD�)):6�NDR�RVQRYQL�DODW�]D�UD]P-

MHQX�KLGURPHWHURORãNLK�SRGDWND�]D�SRWUHEH�SURJQR]H��5HSOLND�6DYD�+,6�D� MH� LQVWDOLUD-
QD�X�6DYD�)):6�QD�VUHGLãQMRM�ORNDFLML�X�/MXEOMDQL�þLPH�MH�RVLJXUDQD�GRGDWQD�VLJXUQRVW�
VXVWDYD��7DNRÿHU�MH��QD�WHPHOMX�NRQVHQ]XVD�VYLK�]HPDOMD�D�]ERJ�SRWUHEH�SURJQR]H��EURM�
KLGURORãNLK�L�PHWHRURORãNLK�SRVWDMD�XNOMXþHQLK�X�6DYD�+,6�]QDþDMQR�SRYHüDQ�X�XVSRUHGEL�
VD�L]YRUQR�GRJRYRUHQLP�SUL�XVSRVWDYL�VXVWDYD��ãWR�MH�YLGOMLYR�L]�QDUHGQH�WDEOLFH�
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7DEOLFD����+LGURORãNH�L�PHWHRURORãNH�SRVWDMH�X�6DYD�+,6�X

Hidrološke postaje BA HR ME RS SI Ukupno

6PMHUQLFH������� 34 22 2 18 17 93

Sava HIS (2019) 104 131 11 25 33 304

Meteorološke postaje BA HR ME RS SI Ukupno
6PMHUQLFH������� 28 11 3 6 5 53

Sava HIS (2019) 53 49 5 12 76 195

7LMHNRP�SURWHNORJ�UD]GREOMD�GXåQD�SDåQMD�SRVYHüHQD�MH�L�SLWDQMX�SULODJRGEH�NOLPDWVNLP�
SURPMHQDPD. 2G�VWXGHQRJD�������JRGLQH�6DYVND�NRPLVLMD�MH�SRWSLVQLFD�3DULãNRJ�VSRUD-

]XPD�R� YRGL� L� SULODJRÿDYDQMX�QD� NOLPDWVNH�SURPMHQH�X� ULMHþQLP� VOLYRYLPD�� MH]HULPD� L�
DNYLIHULPD�� NDR� QHREYH]XMXüHJ� GRNXPHQWD� NRMLP� VH� SR]LYD� QD� GMHORYDQMH� X� SRGUXþMX�
SULODJRÿDYDQMD�QD�NOLPDWVNH�SURPMHQH�X�VOLYRYLPD��7LMHNRP�SURWHNOLK�QHNROLNR�JRGLQD�
XVSMHãQR�MH�SURYHGHQR�QHNROLNR�SRYH]DQLK�SURMHNDWD��3LORW�SURMHNW�R�NOLPDWVNLP�SURPMH-
QDPD��L]JUDGQMD�YH]H�L]PHÿX�SODQLUDQMD�XSUDYOMDQMD�UL]LNRP�RG�SRSODYD�L�SURFMHQH�NOL-
PDWVNLK�SURPMHQD�X�VOLYX�ULMHNH�6DYH (2013.), 3ODQ�SULODJRÿDYDQMD�NOLPDWVNLP�SURPMHQ-

DPD�]D�VOLY�6DYH����������3ULSUHPOMHQ�MH�L�2NYLU�]D�L]UDGX�6WUDWHJLMH�SULODJRÿDYDQMD�QD�
NOLPDWVNH�SURPMHQH� L�SULRULWHWQLK�PMHUD�]D� VOLY� ULMHNH�6DYH�X]�SRGUãNX�0HÿXQDURGQRJ�
XUHGD�]D�YRGH (ZZZ�LRZDWHU�RUJ���X�VXUDGQML�V�81(&(�RP��1DFUW�Okvira L]UDGLR�MH�WLP�
PHÿXQDURGQLK�L�GRPDüLK�NRQ]XOWDQDWD��D�QDNRQ�NRQ]XOWDFLMD�V�UHOHYDQWQLP�VWUXþQLP�VNX-

SLQDPD�6DYVNH� NRPLVLMH� SUHGVWDYOMHQ� MH� RGDEUDQLP�GLRQLFLPD� QD� UDGLRQLFL� RGUåDQRM� X�
%HRJUDGX�X�OLVWRSDGX�������JRGLQH��6DYVND�NRPLVLMD�MH�SULKYDWLOD�Okvir X�YHOMDþL�������
JRGLQH�NDR�GREUX�RVQRYX�]D�L]UDGX�FMHORYLWH�VWUDWHJLMH�SULODJRÿDYDQMD�QD�NOLPDWVNH�SURP-

MHQH��NRMD�VH�RþHNXMH�X�EOLVNRM�EXGXüQRVWL��
*RGLQH� ������ 81(&(� MH� REMDYLR� GRNXPHQW� 8VNODÿLYDQMH� NRULãWHQMD� UHVXUVD� X�
SUHNRJUDQLþQLP�VOLYRYLPD��SURFMHQD�SRYH]LYDQMD�VHNWRUD�YRGD�KUDQD�HQHUJHWLND�HNRVXV-
tavi X�NRMHP�MH�NDR�MHGDQ�RG�SLORW�VOLYRYD�REUDÿHQ�VOLY�6DYH��-HGDQ�RG�]DNOMXþDND�L]YMHãüD�
ELR� MH� WDM� GD� MH� VOLY� ULMHNH� 6DYH� SUHVXGDQ� ]D� RVLJXUDQMH� HQHUJHWVNH� VLJXUQRVWL�� VLJXUQ-

RVWL�YRGQLK�UHVXUVD��VLJXUQRVWL�UDGQLK�PMHVWD�L�RNROLãQRJ�LQWHJULWHWD�UHJLMH�WH�GD�VX�YRG-

QL�UHVXUVL�VOLYD�ULMHNH�6DYH�NOMXþQL�]D�JRVSRGDUVNL�UD]YRM�UHJLMH��8MHGQR�VX�QD]QDþHQH�L�
PRJXüQRVWL�]D�SREROMãDQMH�NRRSHUDWLYQRJ�L�NRRUGLQLUDQRJ�XSUDYOMDQMD�UHVXUVLPD�VOLYD�WH�
MH�QDJODãHQD�YDåQRVW�2NYLUQRJ�VSRUD]XPD�L�6DYVNH�NRPLVLMH�NDR�YDåQLK�RNYLUD�NRMLPD�
VH�RNXSOMDMX�UD]QL�VHNWRUL��ãWR�PRåH�SULSRPRüL�X�RVWYDULYDQMX�X�YHüRM�PMHUL�RGUåLYRJ�UD]-
voja.

U skladu s 2NYLUQLP�VSRUD]XPRP��NRMLP�VH�NUR]�SUHNRJUDQLþQX�VXUDGQMX�SRWLþH�RGUåLYL�
UD]YRM�X�UHJLML��RGUåLYL�ULMHþQL�WXUL]DP�YHü�MH�QD�'UXJRP�VDVWDQNX�GUåDYD�VWUDQDND��%HR-

JUDG�����OLSQMD��������LGHQWL¿FLUDQ�NDR�SRGUXþMH�X�NRMH�YDOMD�XORåLWL�GRGDWQH�QDSRUH��2WDG�
MH�6DYVND�NRPLVLMD�SURYHOD�QL]� DNWLYQRVWL� NRMH� VX�XURGLOH�� L]PHÿX�RVWDORJ��SULSUHPRP�
3UHNRJUDQLþQLK�VPMHUQLFD�]D�HNRWXUL]DP�X�VOLYX�ULMHNH�6DYH� ���������NDR� L�SURYHGERP�
SURMHNWD�5D]YRM�SUHNRJUDQLþQRJ�HNRWXUL]PD�X]�NRULãWHQMH�VOLYD�ULMHNH�6DYH�NDR�RJOHGQRJ�
SULPMHUD�������JRGLQH��'RGDWQH�GRVDG�SURYHGHQH�DNWLYQRVWL�XNOMXþXMX�SURPLFDQMH�ORNDOQH�
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WUDGLFLMH�L�NXOWXUH��WUDGLFLRQDOQRJ�MHOD�L�SLüD��NDR�L�UXNRWYRULQD��XJODYQRP�QD�GRJDÿDQMLPD�
X�VNORSX�SURVODYD�'DQD�ULMHNH�6DYH��6QDåDQ�SRWLFDM�VXUDGQML�X�RYRP�SRGUXþMX�ELOD�MH�SUL-
SUHPD�=DMHGQLþNH�L]MDYH�R�UHJLRQDOQRM�VXUDGQML�QD�UD]YRMX�RGUåLYRJ�WXUL]PD�X�VOLYX�ULMHNH�
Save�NRMX�VX�X�%OHGX�X�OLSQMX�������JRGLQH�SRWSLVDOL�SUHGVWDYQLFL�PLQLVWDUVWDYD�QDGOHåQLK�
]D�WXUL]DP��7RP�SULJRGRP�MH�GRJRYRUHQR�RVQLYDQMH�UDGQH�JUXSH�]D�UD]YLWDN�RGUåLYRJ�WXU-
L]PD�X�RNYLUX�6DYVNH�NRPLVLMH�NRMD�VH�VDVWRML�RG�SUHGVWDYQLND�WXULVWLþNRJ�VHNWRUD�L�NRMD�
LPD�]DGDWDN�LGHQWL¿FLUDWL�L�NRRUGLQLUDWL�UHOHYDQWQH�SURMHNWH�RG�]QDþDMD�]D�þLWDY�VOLYD�
=DMHGQLþNL�DNFLMVNL�SODQ�]D�VOLY�ULMHNH�6DYH�SULSUHPOMHQ�MH�X�SUROMHüH�������JRGLQH��X]�SRW-
SRUX�6YMHWVNH�EDQNH��D�GRELR�MH�SRGUãNX�GUåDYD�VWUDQDND�6DYVNH�NRPLVLMH� L�&UQH�*RUH�
kroz =DMHGQLþNX�L]MDYX�SUHGVWDYQLND�GUåDYD�VWUDQDND�2NYLUQRJ�VSRUD]XPD�L�&UQH�*RUH�R�
3ODQX�DNWLYQRVWL�L�NOMXþQLP�WRþNDPD�]D�VOLY�ULMHNH�6DYH�NDR�NDWDOL]DWRUX�VXUDGQMH�X�UHJL-
ji,� �SRWSLVDQX�X�%OHGX�����OLSQMD�������JRGLQH��=DMHGQLþNL�DNFLMVNL�SODQ�SUXåD�GRSULQRV�
QDSRULPD�GUåDYD�VWUDQDND�L�&UQH�*RUH�XVPMHUHQLPD�QD�RVLJXUDQMH�RGUåLYRJ�HNRQRPVNRJ�
UD]YLWND�L�UDVWD�X�VOLYX��D�RVPLãOMHQ�MH�NDR�NDWDOL]DWRU�MDþDQMD�VXUDGQMH�X�UHJLML��8�SODQX�VX�
LGHQWL¿FLUDQD�NOMXþQD�SULRULWHWQD�SRGUXþMD��SULRULW\�DUHDV��3$��]D�VUHGQMRURþQH�DNWLYQRVWL�
X�VOLYX�ULMHNH�6DYH�
�� 3$����-DþDQMH�SODQLUDQMD�X�VOLYX�ULMHNH�6DYH�NDNR�EL�VH�XEU]DOD�XODJDQMD�
�� 3$����3REROMãDQMH�SORYQRVWL�SORYQRJ�SXWD�ULMHNH�6DYH�
�� 3$����3REROMãDQMH�XSUDYOMDQMD�SRSODYDPD�L�PRQLWRULQJD�
�� 3$����5D]YRM�RGUåLYRJ�ULMHþQRJ�WXUL]PD��L
�� 3$����=DãWLWD�RNROLãD�L�SULODJRGED�NOLPDWVNLP�SURPMHQDPD�
���=DMHGQLþNL�DNFLMVNL�SODQ�]D�VOLY�ULMHNH�6DYH�SUHGVWDYOMD�GREUX�SODWIRUPX�]D�GDOMQMH�DN-

WLYQRVWL�XVPMHUHQH�QD�RGUåLYL�UD]YRM�UHJLMH��

1DþHOQR�JRYRUHüL��2NYLUQL�VSRUD]XP�R�VOLYX�ULMHNH�6DYH�VH��X�RYRP�UHODWLYQR�NUDWNRP�
UD]GREOMX�RG�NDGD�MH�QD�VQD]L��GRND]DR�NDR�GREUD�RVQRYD�]D�VXUDGQMX�PHÿX�GUåDYDPD�
VWUDQNDPD�NUR]�]DMHGQLþNR�WLMHOR���0HÿXQDURGQX�NRPLVLMX�]D�VOLY�ULMHNH�6DYH��3RVWLJQXWL�
VX�]QDþDMQL�L�PMHUOMLYL�UH]XOWDWL�VXUDGQMH�X�VYLP�SRGUXþMLPD�NRMLPD�VH�EDYL�NRPLVLMD��RG�
NRMLK�EL�QHNH�ELOR�YUOR�WHãNR�SRVWLüL�EH]�NRRUGLQDFLMH�]DMHGQLþNRJ�PXOWLODWHUDOQRJ�WLMHOD��
.DR�WDNYL�SULPMHUL�PRJX�VH�L]GYRMLWL�XVSRVWDYD�6DYD�+,6�D�L�6DYD�)):6�D�NDR�L��L]UDGD�
KLGURORãNRJ�PRGHOD�]D�FLMHOL�VOLY�6DYH�L�KLGUDXOLþNRJ�PRGHOD�ULMHNH�6DYH�L�JODYQLK�SUL-
WRND��6XUDGQMD�NUR]�]DMHGQLþNX�SODWIRUPX�SUXåD�SULOLNX�]D�UD]PMHQX�LVNXVWDYD�L�GRGDWQX�
L]REUD]EX��QH�VDPR�VWUXþQMDND�XNOMXþHQLK�X�UDG�VWUXþQLK�JUXSD�6DYVNH�NRPLVLMH��QHJR�L�
GUXJLK�SUHGVWDYQLND�GUåDYD�VWUDQDND��
*ODYQH�SRWHãNRüH�X�SURYHGEL�2NYLUQRJ�VSRUD]XPD�X�GUåDYDPD�VWUDQNDPD�SRYH]DQH�VX�V�
QHGRYROMQLP�OMXGVNLP�L�¿QDQFLMVNLP�UHVXUVLPD�]D�UHDOL]DFLMX�SRMHGLQLK�DNWLYQRVWL��3RWUHE-

QR�MH�L�GDOMQMH�SREROMãDQMH�PHÿXVHNWRUVNH�NRRUGLQDFLMH�L�VXUDGQMH�QD�QDFLRQDOQRM�UD]LQL�
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R 1.01.

UTJECAJ KOREKCIJE PRISTRANOSTI 

MJERE TEMPERATURE I OBORINE

6$ä(7$.��9DULMDEOH�PRGHOLUDQH�JOREDOQLP�L�UHJLRQDOQLP�NOLPDWVNLP�PRGHOLPD�VDGUåH�
VXVWDYQH� SRJUHãNH� �SULVWUDQRVW��� RGQRVQR�� PRGHOLUDQH� YDULMDEOH� RGVWXSDMX� RG� PMHUHQ-

MD� X� RGUHÿHQRM� PMHUL�� =ERJ� WDNYRJ� RJUDQLþHQMD� MH� UH]XOWDWH� NOLPDWVNLK� PRGHOD� SULMH�
NRULãWHQMD�X�SULPLMHQMHQLPD�LVWUDåLYDQMLPD�SRWUHEQR�VWDWLVWLþNL�NRULJLUDWL��8�RYRP�UDGX�VX�
XVSRUHÿHQH�GYLMH�XQLYDULMDWQH�L�MHGQD�ELYDULMDWQD�PHWRGD�VWDWLVWLþNH�NRUHNFLMH�SULVWUDQRVWL�
RERULQH�L�WHPSHUDWXUH�]UDND�QD���P�L]�UHJLRQDOQRJ�NOLPDWVNRJ�PRGHOD�5HJ&0��V�UXEQLP�
XYMHWLPD�L]�&0,3��JOREDOQLK�PRGHOD��8QLYDULMDWQLP�PHWRGDPD�NRULJLUDQH�VX�VYDND�YDUL-
MDEOD�]DVHEQR��D�ELYDULMDWQRP�VX�NRULJLUDQH�]DMHGQR��8�PDSLUDQMX�NYDQWLOD��XQLYDULMDWQD�
PHWRGD�� L�X�ELYDULMDWQRM�PHWRGL�NRULãWHQH�VX�JDPD��RERULQD�� L�*DXVVRYD� �WHPSHUDWXUD��
UD]GLRED�YMHURMDWQRVWL�GRN�VH�GUXJD�XQLYDULMDWQD�PHWRGD�ED]LUD�QD�DGLWLYQLP�NRUHNFLMDPD�
�WHPSHUDWXUD�� L� VNDOLUDQMX� �RERULQD���.RUHNFLMD�PRGHOD� MH�SURYHGHQD�SUHPD�(�2%6��H�
SRGDFLPD�QD�UH]ROXFLML������î������QD�SRGDFLPD�PMHVHþQLK�NROLþLQD�RERULQH�WH�VUHGQMLK�
WHPSHUDWXUD�]UDND�]D�VYDNX�VH]RQX�SRVHEQR�]D�ãLUH�SRGUXþMH�+UYDWVNH��=D�NDOLEULUDQMH�
PHWRGH�NRULãWHQR�MH�UD]GREOMH�������±�������GRN�MH�YDOLGDFLMVNR�UD]GREOMH�������±�������
,VWUDåHQ�MH�XWMHFDM�PHWRGD�QD�RVQRYQH�VWDWLVWLþNH�PMHUH�ORNDFLMH��UDVSUãHQMD�L�VLPHWULMH�WH�
QMLKRYH�SURPMHQH�X�RGQRVX�QD�UHIHUHQWQD�PMHUHQMD��D�]D���RGDEUDQLK�ORNDFLMD�X�+UYDWVNRM�
DQDOL]LUDQ�MH�L�XWMHFDM�PHWRGD�NRUHNFLMH�QD�WUHQG�
./-8ý1(� 5,-(ý,�� NOLPDWVNL� PRGHOL�� 5HJ&0��� NRUHNFLMD� SULVWUDQRVWL�� NRH¿FLMHQW�
korelacije

INFLUENCE OF BIAS CORRECTION IN CLIMATE MODELS 
ON STATISTICAL MEASURES OF TEMPERATURE AND 

PRECIPITATION

$%675$&7�� 7KH� YDULDEOHV� PRGHOHG� LQ� JOREDO� DQG� UHJLRQDO� FOLPDWH� PRGHOV� FRQWDLQ�
V\VWHPDWLF� HUURUV� �ELDV��� L�H��PRGHOHG� YDULDEOHV� GHYLDWH� IURP�REVHUYDWLRQV� WR� D� FHUWDLQ�
H[WHQW��'XH� WR� VXFK� OLPLWDWLRQ�� � EHIRUH�XVLQJ� WKH�RXWSXWV�RI� WKH� FOLPDWH�PRGHOV� LQ� WKH�
DSSOLHG�UHVHDUFK�WKHLU�UHVXOWV�QHHG�WR�EH�VWDWLVWLFDOO\�FRUUHFWHG��,Q�WKLV�SDSHU��WZR�XQLYDULDWH�
DQG� RQH� ELYDULDWH� PHWKRGV� RI� VWDWLVWLFDO� ELDV� FRUUHFWLRQ� ZHUH� FRPSDUHG�� 7KH� UDLQIDOO�
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DQG���P�DLU� WHPSHUDWXUHV� DUH�PRGHOHG�E\� UHJLRQDO� FOLPDWH�PRGHO�5HJ&0�� IRUFHG�E\�
&0,3��JOREDO�PRGHOV�DW�ERXQGDULHV��8QLYDULDWH�PHWKRGV�DUH�XVHG�WR�FRUUHFW�HDFK�YDULDEOH�
VHSDUDWHO\�� DQG� WKH� ELYDULDWH� FRUUHFWV� WKH� YDULDEOHV� WRJHWKHU�� ,Q� WKH� TXDQWLOH� PDSSLQJ�
�XQLYDULDWH�PHWKRG��DQG�LQ�WKH�ELYDULDWH�PHWKRG��JDPPD��SUHFLSLWDWLRQ��DQG�WKH�*DXVVLDQ�
�WHPSHUDWXUH��SUREDELOLW\�GLVWULEXWLRQ�DUH�XVHG�ZKLOH�WKH�RWKHU�XQLYDULDWH�PHWKRG�LV�EDVHG�
RQ�DGGLWLYH�FRUUHFWLRQV��WHPSHUDWXUH��DQG�VFDOLQJ��SUHFLSLWDWLRQ���7KH�PRGHO�FRUUHFWLRQ�
ZDV�FDUULHG�RXW�DFFRUGLQJ� WR� WKH�(�2%6��H�GDWD�DW� D� UHVROXWLRQ�RI������î������RQ� WKH�
PRQWKO\� SUHFLSLWDWLRQ� GDWD� DQG� WKH�PHDQ� DLU� WHPSHUDWXUH� IRU� HDFK� VHDVRQ�� SDUWLFXODUO\�
IRU�WKH�ZLGHU�&URDWLDQ�UHJLRQ��)RU�WKH�FDOLEUDWLRQ�RI�WKH�PHWKRG��WKH�SHULRG�����������
ZDV�XVHG�ZKLOH�WKH�YDOLGDWLRQ�SHULRG�ZDV������������7KH�LPSDFW�RI�WKH�PHWKRG�RQ�EDVLF�
VWDWLVWLFDO�PHDVXUHV�RI�ORFDWLRQ��GLVSHUVLRQ�DQG�V\PPHWU\�DQG�WKHLU�FKDQJH�LQ�UHODWLRQ�WR�
WKH�UHIHUHQFH�REVHUYDWLRQV�ZDV�VWXGLHG��,Q�DGGLWLRQ��WKH�LQÀXHQFH�RI�WKH�ELDV�FRUUHFWLRQ�
PHWKRG�RQ�WKH�WUHQG�ZDV�DQDO\]HG�IRU�WKH���VHOHFWHG�ORFDWLRQV�LQ�&URDWLD�
.(<:25'6��FOLPDWH�PRGHOV��5HJ&0���ELDV�FRUUHFWLRQ��FRUUHODWLRQ�FRH൶FLHQW

1. UVOD

3URãOD�L�VDGDãQMD�NOLPD�VH�PRåH�VLPXOLUDWL��D�EXGXüD�NOLPD�VH�PRåH�SURMLFLUDWL�JOREDOQLP�
NOLPDWVNLP� PRGHOLPD� �*OREDO� &OLPDWH� 0RGHO� ±� *&0��� =ERJ� VYRMH� JUXEH� SURVWRUQH�
UH]ROXFLMH����������NP��*&0�RYH�MH�SRWUHEQR�SULODJRGLWL�QD�PUHåX�V�YLãRP�SURVWRUQRP�
UH]ROXFLMRP��*&0�VH�PRåH�SULODJRGLWL�GLQDPLþNL�L�VWDWLVWLþNL��D�X�RYRP�UDGX�MH�NRULãWHQD�
GLQDPLþND�SULODJRGED�UHJLRQDOQLP�PRGHORP��5HJ&0����9DULMDEOH�PRGHOLUDQH�JOREDOQLP�
L� UHJLRQDOQLP� NOLPDWVNLP� PRGHOLPD� VDGUåH� VXVWDYQH� SRJUHãNH� �SULVWUDQRVW��� RGQRVQR��
PRGHOLUDQH�YDULMDEOH�RGVWXSDMX�RG�PMHUHQMD�X�RGUHÿHQRM�PMHUL��,]�RYRJ�UD]ORJD�MH�UH]XOWDWH�
NOLPDWVNLK�PRGHOD�SULMH�NRULãWHQMD�X�SULPLMHQMHQLPD� LVWUDåLYDQMLPD�SRWUHEQR�VWDWLVWLþNL�
NRULJLUDWL� �0DUDXQ� L�:LGPDQQ�� ������� 6XVWDYQH� SRJUHãNH� VH� MDYOMDMX� ]ERJ� RJUDQLþHQH�
SURVWRUQH� UH]ROXFLMH�� SRMHGQRVWDYOMHQH� ¿]LNH� L� WHUPRGLQDPLNH� X� PRGHOX�� QXPHULþNLK�
VKHPD�� LWG��3R]QDW� MH�YHüL�EURM�PHWRGD�NRUHNFLMH�SULVWUDQRVWL��GHOWD�SURPMHQD��DGLWLYQD�
NRUHNFLMD��VNDOLUDQMH��OLQHDUQD�NRUHNFLMD��GLQDPLþNR�VNDOLUDQMH��PHWRGD�GQHYQH�WUDQVODFLMH��
GQHYQD� L� PMHVHþQD� NRUHNFLMD� SULVWUDQRVWL�� PDSLUDQMH� NYDQWLOD� LWG�� 6YH� JRUH� QDYHGHQH�
PHWRGH�SULSDGDMX�JUXSL�XQLYDULMDWQLK�PHWRGD�NRUHNFLMH�SULVWUDQRVWL��RGQRVQR�RQLK�NRMH�
NRULJLUDMX� VYDNX� YDULMDEOX� ]DVHEQR�� -HGQD� RG� QDMMHGQRVWDYQLMLK� L� ]ERJ� WRJD�� MHGQD� RG�
QDMþHãüH�NRULãWHQLK�PHWRGD�NRUHNFLMH��DGLWLYQD�PHWRGD��WHPSHUDWXUD��L�PHWRGD�VNDOLUDQMD�
�RERULQD�� XVSRUHÿHQD� MH� V� PHWRGRP� PDSLUDQMD� NYDQWLOD� L� PHWRGRORãNL� ]DKWMHYQLMRP�
ELYDULMDWQRP�PHWRGRP�� 8� UDGX� MH� UD]PDWUDQ� XWMHFDM� PHWRGD� NRUHNFLMH� SULVWUDQRVWL� QD�
VWDWLVWLþNH�PRPHQWH�WH�QD�WUHQG�

2. PODACI, METODE I REZULTATI

3URPDWUDQH� VX� PMHVHþQD� NROLþLQD� RERULQH� L� VUHGQMD� PMHVHþQD� WHPSHUDWXUD� ]UDND� ]D�
SRGUXþMH�+UYDWVNH��3RGDFL�PMHUHQMD�QD�SUDYLOQRM�PUHåL������î������SUHX]HWL�VX�L]�(�2%6�
VHWD�SRGDWDND��YHU]LMH�����H��&RUQHV�L�GUXJL����������$QDOL]D�MH�SURYHGHQD�QD�UH]XOWDWLPD�
UHJLRQDOQRJ� PRGHOD� 5HJ&0�� �NOLPDWVNL� PRGHO� L]�0HÿXQDURGQRJ� FHQWUD� ]D� WHRULMVNX�
¿]LNX�X�7UVWX��,WDOLMD��*LRUJL�L�GUXJL��������V�UXEQLP�XYMHWLPD�L]�03,�0�03,�(60�05�
JOREDOQRJ�PRGHOD��NOLPDWVNL�PRGHO�0D[�3ODQFN�LQVWLWXWD�]D�PHWHRURORJLMX��1MHPDþND���
.RULãWHQD�5HJ&0��VLPXODFLMD�MH�QD�UH]ROXFLML�RG������NP�î������NP�WH�MH�ELOLQHDUQRP�



69HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

LQWHUSRODFLMRP�SULODJRÿHQD� QD�(�2%6�PUHåX� NDNR� EL� VH� ]D� VYDNX� WRþNX�PUHåH�PRJOD�
SURYHVWL�NRUHNFLMD�SULVWUDQRVWL�SUHPD�SRGDFLPD�PMHUHQMD��
8QLYDULMDWQLP� PHWRGDPD� NRULJLUDQH� VX� VYDND� YDULMDEOD� ]DVHEQR�� D� ELYDULMDWQRP� VX�
NRULJLUDQH�]DMHGQR��8�PDSLUDQMX�NYDQWLOD��XQLYDULMDWQD�PHWRGD�� L�X�ELYDULMDWQRM�PHWRGL�
NRULãWHQH�VX�JDPD��RERULQD��L�*DXVVRYD��WHPSHUDWXUD��UD]GLRED�YMHURMDWQRVWL�GRN�VH�GUXJD�
XQLYDULMDWQD�PHWRGD�ED]LUD�QD�DGLWLYQLP�NRUHNFLMDPD��WHPSHUDWXUD��L�VNDOLUDQMX��RERULQD���
8�ELYDULMDWQRM�PHWRGL�SURYHGHQ� MH�SRVWXSDN�X]�GDQX� WHPSHUDWXUX�þLPH�VH� WHPSHUDWXUD�
NRULJLUD�XQLYDULMDWQR�WH�SUHPD�QMRM�RERULQD�ELYDULMDWQR��3URPDWUDQ�MH�XWMHFDM�SULPLMHQMHQLK�
PHWRGD�NRUHNFLMH�QD�PHGLMDQ�� VWDQGDUGQX�GHYLMDFLMX�� NRH¿FLMHQW�YDULMDFLMH� L� NRH¿FLMHQW�
DVLPHWULMH�WH�QMLKRYH�SURPMHQH�X�RGQRVX�QD�UHIHUHQWQD�PMHUHQMD��7DNRÿHU��DQDOL]LUDQ�MH�L�
XWMHFDM�PHWRGD�NRUHNFLMH�QD�WUHQG�]D���RGDEUDQLK�ORNDFLMD�X�+UYDWVNRM�NRMH�SUHGVWDYOMDMX�
6ODYRQLMX�� VUHGLãQMX� +UYDWVNX�� *RUVNL� NRWDU�� VMHYHUQL� -DGUDQ� L� MXåQL� -DGUDQ� �6OLND� ����
8QLYDULMDWQRP� L� ELYDULMDWQRP� PHWRGRP� NRULJLUDQH� VX� VUHGQMD� PMHVHþQD� WHPSHUDWXUD�
]UDND�L�VUHGQMD�PMHVHþQD�NROLþLQD�RERULQH�]D�VYDNX�VH]RQX�SRVHEQR�X�VYDNRM�WRþNL�PUHåH��
.DOLEUDFLMD�PHWRGD�MH�SURYHGHQD�QD�SRYLMHVQLP�VLPXODFLMDPD�]D�UD]GREOMH�������±��������
D� YDOLGDFLMD� QD� VLPXODFLMDPD� ]D� UD]GREOMH� ������ ±� ������8� VOXþDMX� NDGD� MH� UHJLRQDOQL�
NOLPDWVNL�PRGHO�IRUVLUDQ�JOREDOQLP�NOLPDWVNLP�PRGHORP��RGDELU�UD]GREOMD�QH�RGJRYDUD�
VWYDUQLP� UD]GREOMLPD�� 2YDNR� NRQVWUXLUDQD� VLPXODFLMD� QH� PRåH� UHSURGXFLUDWL� RSDåHQX�
PHÿXJRGLãQMX�YDULMDELOQRVW�QR�SULNODGQD�MH�]D�VLPXODFLMX�VUHGQMH�NOLPH�

6OLND����3ULND]���RGDEUDQLK�ORNDFLMD�X�+UYDWVNRM��6/�±�6ODYRQLMD��*.�±�*RUVNL�NRWDU��6-�
±�VMHYHUQL�-DGUDQ��--�±�MXåQL�-DGUDQ��6+�±�VUHGLãQMD�+UYDWVND
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6OLND����'LMDJUDP�SUDYRNXWQLND�]D�PHGLMDQ��VWDQGDUGQX�GHYLMDFLMX�L�NRH¿FLMHQW�
DVLPHWULMH��WHPSHUDWXUH��2%�±�PMHUHQMD��,0�±�L]YRUQL�PRGHO��6$�±�DGLWLYQD�VNDOLUDQMH�
PHWRGD��40�±�PDSLUDQMH�NYDQWLOD��%,�±�ELYDULMDWQD�PHWRGD��0$0�±�SUROMHüH��--$�±�

OMHWR��621�±�MHVHQ��'-)�±�]LPD�

6OLND����7UHQG�VUHGQMH�PMHVHþQH�WHPSHUDWXUH�>�&������JRG@��2%�±�PMHUHQMD��,0�±�L]YRUQL�
PRGHO��6$�±�DGLWLYQD�VNDOLUDQMH�PHWRGD��40�±�PDSLUDQMH�NYDQWLOD��%,�±�ELYDULMDWQD�
PHWRGD��0$0�±�SUROMHüH��--$�±�OMHWR��621�±�MHVHQ��'-)�±�]LPD��6/�±�6ODYRQLMD��*.�±�
*RUVNL�NRWDU��6-�±�VMHYHUQL�-DGUDQ��--�±�MXåQL�-DGUDQ��6+�±�VUHGLãQMD�+UYDWVND�

1D� 6OLFL� �� SULND]DQ� MH� GLMDJUDP� SUDYRNXWQLND� ]D� PHGLMDQ�� VWDQGDUGQX� GHYLMDFLMX� L�
NRH¿FLMHQW� DVLPHWULMH� WHPSHUDWXUH� X]LPDMXüL� X� RE]LU� VYH� WRþNH� SURPDWUDQH� GRPHQH��
0HGLMDQ� WHPSHUDWXUH� NRULJLUDQ� UD]OLþLWLP�PHWRGDPD�� X� YHüLQL� VH]RQD� GDMH� YUOR� VOLþQH�
UH]XOWDWH��RVLP�WLMHNRP�SUROMHüD�NDGD�MHGQRGLPHQ]LRQDOQH�PHWRGH��DGLWLYQD�L�PDSLUDQMH�
NYDQWLOD�� GDMX� QHãWR� QLåH� YULMHGQRVWL� GRN� ELYDULMDWQD� PHWRGD� PHGLMDQ� WHPSHUDWXUH�
SULEOLåDYD� YULMHGQRVWLPD� L]�PMHUHQMD��9DåQR� MH� QDSRPHQXWL� GD� MH�PHGLMDQ� WHPSHUDWXUH�
L]�L]YRUQRJ�PRGHOD�YUOR�EOL]DN�RQRPH�L]�PMHUHQMD��RGQRVQR��SULVWUDQRVW�PRGHOD�MH�PDOD��
=D� VWDQGDUGQX� GHYLMDFLMX� WHPSHUDWXUH� SULVWUDQRVW� MH� QHãWR� YHüD� L� XQLYDULMDWQD� DGLWLYQD�
PHWRGD�QH�NRULJLUD�SULVWUDQRVW�X�GUXJRP�PRPHQWX�GRN�PDSLUDQMH�NYDQWLOD�L�ELYDULMDWQD�
PHWRGD�SULEOLåDYDMX� VWDQGDUGQX�GHYLMDFLMX� WHPSHUDWXUH� L]�PRGHOD� RQRM� L]�PMHUHQMD� ãWR�
MH�YLGOMLYR�X� VYLP�VH]RQDPD��8�]LPL� MH�XRþOMLYR�NDNR�PDSLUDQMH�NYDQWLOD� L�ELYDULMDWQD�
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PHWRGD�NRULJLUDMX�L�LQWHUNYDUWLOQL�UDVSRQ�VWDQGDUGQH�GHYLMDFLMH��.RH¿FLMHQW�DVLPHWULMH�NDR�
WUHüL�PRPHQW�QLMH�XVSMHãQR�NRULJLUDQ�QLWL�MHGQRP�PHWRGRP��/MHWL�VH�NRH¿FLMHQW�DVLPHWULMH�
L]�PMHUHQMD� UD]OLNXMH� X� SUHG]QDNX�RG� NRH¿FLMHQWD� DVLPHWULMH� L]�PRGHOD� ãWR� XND]XMH� QD�
GUXNþLMX�UD]GLREX�WHPSHUDWXUH��5D]GLRED�WHPSHUDWXUH�L]�PRGHOD�QDJQXWD�MH�SUHPD�YLãLP�
YULMHGQRVWLPD�WLMHNRP�OMHWD� L�RVRELWR�]LPH��7UHQG� WHPSHUDWXUH�GHWHNWLUDQ� L]�NOLPDWVNRJ�
PRGHOD��6OLND����VH�QH�PLMHQMD�SULPMHQRP�UD]OLþLWLK�PHWRGD�NRUHNFLMH�SULVWUDQRVWL�QL�X�
MHGQRM�RGDEUDQRM�WRþNL�X�+UYDWVNRM�

6OLND����'LMDJUDP�SUDYRNXWQLND�]D�PHGLMDQ��NRH¿FLMHQW�YDULMDFLMH�L�NRH¿FLMHQW�DVLPHWULMH�
RERULQH��2%�±�PMHUHQMD��,0�±�L]YRUQL�PRGHO��6$�±�DGLWLYQD�VNDOLUDQMH�PHWRGD��40�±�
PDSLUDQMH�NYDQWLOD��%,�±�ELYDULMDWQD�PHWRGD��0$0�±�SUROMHüH��--$�±�OMHWR��621�±�MHVHQ��

'-)�±�]LPD�

6OLND����7UHQG�PMHVHþQH�NROLþLQH�RERULQH�>PP������JRG@��,0�±�L]YRUQL�PRGHO��0$0�±�
SUROMHüH��--$�±�OMHWR��621�±�MHVHQ��'-)�±�]LPD��6/�±�6ODYRQLMD��*.�±�*RUVNL�NRWDU��6-�

±�VMHYHUQL�-DGUDQ��--�±�MXåQL�-DGUDQ��6+�±�VUHGLãQMD�+UYDWVND�

0HGLMDQ� RERULQH� �6OLND� ��� XVSMHãQR� MH� NRULJLUDQ� SULPLMHQMHQLP� PHWRGDPD� NRUHNFLMH�
SULVWUDQRVWL� QR� YHü� MH� NRG� NRH¿FLMHQWD� YDULMDFLMH�� VOLþQR� NDR� ]D� VWDQGDUGQX� GHYLMDFLMX�
WHPSHUDWXUH�� YLGOMLYR� MH� GD� PHWRGD� VNDOLUDQMD� QH� NRULJLUD� XVSMHãQR� GUXJL� PRPHQW��
.RH¿FLMHQW� DVLPHWULMH� NRULJLUDQ� ELYDULMDWQRP� NRUHNFLMRP� SULVWUDQRVWL�� ãWR� MH� SRVHEQR�
YLGOMLYR�WLMHNRP�OMHWD��LQGLNDWRU�MH�NRUHNFLMH�RERULQH�SUHPD�WHPSHUDWXUL�L�PHÿXRYLVQRVWL�
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GLVWULEXFLMH�RERULQH�L�WHPSHUDWXUH�ãWR�SURL]OD]L�L]�WHRULMH�ELYDULMDWQH�PHWRGH��/L�L�GUXJL��
�������7UHQG�X�PMHVHþQRM�NROLþLQL�RERULQH��6OLND����]D�RGUHÿHQH�VH]RQH�QLMH�MDVDQ�NDR�
NRG�WHPSHUDWXUH��1DMEROMH�VODJDQMH�L�PRGHOD�L�PMHUHQMD�WH�PHWRGD�NRUHNFLMH�SULVWUDQRVWL�
GHWHNWLUDQR�MH�X�SUROMHüH�L�OMHWR�GRN�VX�QDMYHüD�RGVWXSDQMD�XRþOMLYD�WLMHNRP�MHVHQL�L�]LPH��
8� VOXþDMX�NDGD�PRGHO� MDNR�RGVWXSD�RG�PMHUHQMD� �QSU�� WLMHNRP� MHVHQL��� VYH�SURPDWUDQH�
PHWRGH�NRUHNFLMH�XEODåH�WUHQG�QR�QH�PLMHQMDMX�PX�VPMHU��8RþHQR�MH�GD�PHWRGH�NRUHNFLMH�
]QDþDMQR�PLMHQMDMX�WUHQG�NROLþLQH�RERULQH�X�XVSRUHGEL�V�PRGHORP�QD�WRþNDPD�X]�PRUH�L�
QD�YHüLP�QDGPRUVNLP�YLVLQDPD��*RUVNL�NRWDU��MXåQL�-DGUDQ�L�VMHYHUQL�-DGUDQ���

8� RYRP� UDGX� MH� SULND]DQ� MH� XWMHFDM�PHWRGD� NRUHNFLMH� SULVWUDQRVWL� QD� VWDWLVWLþNH�PMHUH�
ORNDFLMH��UDVSUãHQMD�L�VLPHWULMH�WH�QD�WUHQG��8VSRUHÿHQH�VX�WUL�PHWRGH�NRUHNFLMH�SULVWUDQRVWL��
DGLWLYQD� PHWRGD� ]D� WHPSHUDWXUX�� RGQRVQR�� PHWRGD� VNDOLUDQMD� ]D� RERULQX�� PDSLUDQMH�
NYDQWLOD�WH�ELYDULMDWQD�PHWRGD�V�NRSXORP��6YH�WUL�PHWRGH�XVSMHãQR�NRULJLUDMX�PMHUH�ORNDFLMH�
�PHGLMDQ���0MHUH�UDVSUãHQMD��VWDQGDUGQD�GHYLMDFLMD�L�NRH¿FLMHQW�YDULMDFLMH��NRULJLUDQH�VX�
PDSLUDQMHP�NYDQWLOD�L�ELYDULMDWQRP�NRUHNFLMRP�GRN�PHWRGD�VNDOLUDQMD��RGQRVQR��DGLWLYQD�
QH� NRULJLUD� GUXJL� PRPHQW�� $NR� MH� RG� LQWHUHVD� YDULMDQFD� QHNRJ� SDUDPHWUD�� NRUHNFLMX�
SULVWUDQRVWL� MH�YDåQR�SURYHVWL�SRPRüX�VR¿VWLFLUDQLMH�PHWRGH�QSU��PDSLUDQMHP�NYDQWLOD��
7UHüL�PRPHQW��RGQRVQR��NRH¿FLMHQW�DVLPHWULMH�NRML�JRYRUL�R�QDJQXWRVWL�UD]GLREH��VH�PRåH�
NRULJLUDWL� WHN� ELYDULMDWQRP�PHWRGRP� NDGD� DVLPHWULMD� UD]GLREH� RYLVL� R� GUXJRM� YDULMDEOL�
ãWR� MH� YLGOMLYR� X� NRH¿FLMHQWX� DVLPHWULMH� ]D� RERULQX�� 3ULPMHQRP� XQLYDULMDWQLK� PHWRGD�
]DGUåDYDMX� VH� NDUDNWHULVWLNH� UD]GLREH� L]� UH]XOWDWD� PRGHOD�� %LYDULMDWQH� PHWRGH� LPDMX�
GRGDWQX�NDUDNWHULVWLNX�NRULJLUDQMD�NRH¿FLMHQWD�NRUHODFLMH�QR�YH]H�PHÿX�YDULMDEODPD�QLVX�
UD]PDWUDQH�X�RYRP�UDGX�
7UHQG�WHPSHUDWXUH�QDNRQ�NRUHNFLMH�SULVWUDQRVWL�LPD�LVWL�VPMHU�NDR�X�L]YRUQLP�SRGDFLPD�
PRGHOD� EH]� RE]LUD� QD� PHWRGX�� 2YRP� NDUDNWHULVWLNRP� VH� RPRJXüDYD� GD� SURPDWUDQH�
PHWRGH� NRUHNFLMH� SULVWUDQRVWL� NRULVWLPR� L� X� SURMHNFLMDPD� EXGXüH� NOLPH� L� GD� WLPH� QH�
PLMHQMDPR� WUHQG� GHWHNWLUDQ� X� L]YRUQLP� SRGDFLPD�PRGHOD��5H]XOWDWH� RYRJ� LVWUDåLYDQMD�
SRWUHEQR� MH� SURãLULWL� XNOMXþLYDQMHP� DOWHUQDWLYQLK� NRPELQDFLMD� UHJLRQDOQLK� L� JOREDOQLK�
NOLPDWVNLK�PRGHOD��WH�HYDOXDFLMRP�WUHQGRYD�]D�GXOMD�YUHPHQVND�UD]GREOMH�

ZAHVALA 

2YDM� UDG� MH� VX¿QDQFLUDOD� +UYDWVND� ]DNODGD� ]D� ]QDQRVW� SURMHNWRP� ,3��������������
�9LWD&OLP��
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.02.

O METODI I PROBLEMIMA IZRADE KRIVULJA
INTENZITETA – TRAJANJA – POVRATNOG RAZDOBLJA  

6$ä(7$.��8�LQåHQMHUVNRM�KLGURORJLML��SULOLNRP�L]JUDGQMH�VXVWDYD�RGYRGQMH��YDåDQ�SDUDP-

HWDU�X�SURMHNWLUDQMX�MH�NROLþLQD�RERULQH�NRMD�SDGQH�X�NUDWNRP�YUHPHQVNRP�UD]GREOMX��8�WX�
VYUKX��SRWUHEQR�MH�SURFLMHQLWL�RþHNLYDQH�PDNVLPDOQH�NROLþLQH�RERULQH�NRMH�WDNDY�VXVWDY�
PRUD�SULPLWL�]D�UD]OLþLWD�SRYUDWQD�UD]GREOMD��8�RYRP�UDGX�MH�GDQ�SUHJOHG�SURFHVD�L]UDGH�
NULYXOMD�LQWHQ]LWHWD�±�WUDMDQMD�±�SRYUDWQRJ�UD]GREOMD��,73��X�'UåDYQRP�KLGURPHWHRURORãNRP�
]DYRGX��'+0=���3URFMHQH�PDNVLPDOQLK�NROLþLQD�RERULQH�]D�UD]OLþLWD�WUDMDQMD�SURYRGH�VH�
SRPRüX�RSüH�UD]GLREH�HNVWUHPD�X]�WUL�PRJXüD�UMHãHQMD��3UHPD�UDVSRORåLYRVWL�SRGDWDND�
'+0=�D�SURFMHQMXMX�VH�PDNVLPDOQH�NROLþLQH�RERULQH�]D�WUDMDQMD�RG���GR�����PLQXWD�WH�]D�
WUDMDQMD�RG���GR����VDWD��1DMþHãüL�SUREOHP�MH�NUDWNRüD�UDVSRORåLYLK�QL]RYD�WH�QHGRYROMQD�
SRNULYHQRVW�+UYDWVNH�RPEURJUD¿PD�NRML�ELOMHåH�NROLþLQX�RERULQH�X�NUDWNLP�LQWHUYDOLPD��
1DLPH��QL]�]D�SURFMHQX�HNVWUHPD�PRUD�ELWL�ãWR�GXåL��RGQRVQR��EDUHP�XSROD�RG�SRYUDWQRJ�
UD]GREOMD� ]D�NRMH� VH�SURFMHQMXMX�RþHNLYDQH�PDNVLPDOQH�NROLþLQH�RERULQH�� ,73�NULYXOMH�
VX�SULODJRGED�UD]OLþLWLK�IXQNFLMD��NYDGUDWQH��SRWHQFLMH��HNVSRQHQFLMDOQH� L� ORJDULWDPVNH��
QD�SURFLMHQMHQH�LQWHQ]LWHWH�]D�RGUHÿHQR�SRYUDWQR�UD]GREOMH��2FMHQD�SULODJRGEH�SRMHGLQH�
NULYXOMH�SURYRGL�VH�SRPRüX�NRH¿FLMHQWD�NRUHODFLMH�U�WH�VH�RGDELUH�RQD�IXQNFLMD�V�QDMYHüLP�
NRH¿FLMHQWRP�NRUHODFLMH��3ULND]DQL�VX�SULPMHUL�]D�VYDNL�GLR�SURFHVD�L]UDGH�,73�NULYXOMD�V�
SRWHQFLMDOQLP�L]D]RYLPD�L�QMLKRYLP�UMHãDYDQMHP�
./-8ý1(�5,-(ý,��NUDWNRWUDMQD�RERULQD��LQWHQ]LWHW��WUDMDQMH��SRYUDWQR�UD]GREOMH��,73

CURVES: METHOD OF DESIGN AND POTENTIAL PITFALLS

$%675$&7��,Q�WKH�HQJLQHHULQJ�K\GURORJ\��DQ�LPSRUWDQW�SDUDPHWHU�LQ�GHVLJQLQJ�D�GUDLQ-

DJH�V\VWHP�LV�WKH�DPRXQW�RI�SUHFLSLWDWLRQ�WKDW�IDOOV�RYHU�D�VKRUW�SHULRG�RI�WLPH��)RU�WKLV�
SXUSRVH�� LW� LV�QHFHVVDU\� WR� HVWLPDWH� WKH�H[SHFWHG�PD[LPXP�SUHFLSLWDWLRQ�DPRXQWV� WKDW�
VXFK� D� V\VWHP�PXVW� UHFHLYH�ZLWK� UHJDUG� WR� GL൵HUHQW� UHWXUQ� SHULRGV�� ,Q� WKLV� SDSHU�� WKH�
PHWKRGRORJ\�RI�SURGXFLQJ�WKH�LQWHQVLW\�GXUDWLRQ�UHWXUQ�SHULRG��,')��FXUYHV�DW�WKH�&URD-
WLDQ�0HWHRURORJLFDO�DQG�+\GURORJLFDO�6HUYLFH��'+0=��LV�SUHVHQWHG��3UHFLSLWDWLRQ�UHWXUQ�
YDOXHV�IRU�GL൵HUHQW�GXUDWLRQV�DUH�FDOFXODWHG�XVLQJ�JHQHUDO�H[WUHPH�YDOXH�GLVWULEXWLRQ�ZLWK�
WKUHH�SRVVLEOH�VROXWLRQV��$FFRUGLQJ�WR�WKH�DYDLODELOLW\�RI�'+0=�GDWD��WKH�PD[LPXP�SUH-
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FLSLWDWLRQ� LV�HVWLPDWHG� IRU��� WR�����PLQXWHV�DQG� IRU��� WR����KRXUV��7KH�PRVW�FRPPRQ�
SUREOHP� LV� WKH� VKRUWQHVV� RI� DYDLODEOH� WLPH� VHULHV� DQG� WKH� LQVX൶FLHQW� QHWZRUN� GHQVLW\�
RI�RPEURJUDSKV� WKDW� UHFRUG� UDLQIDOO� DW� VKRUW� LQWHUYDOV� LQ�&URDWLD��6SHFL¿FDOO\�� WKH� WLPH�
VHULHV�IRU�H[WUHPH�HVWLPDWLRQ�PXVW�EH�DV�ORQJ�DV�SRVVLEOH��WKDW�LV��DW�OHDVW�KDOI�RI�WKH�UH-
WXUQ�SHULRG�IRU�ZKLFK�WKH�H[SHFWHG�PD[LPXP�SUHFLSLWDWLRQ�LV�HVWLPDWHG��)LWWLQJ�GL൵HUHQW�
IXQFWLRQV��VTXDUHV��SRWHQWLDO��H[SRQHQWLDO�DQG�ORJDULWKPLF��WR�WKH�HVWLPDWHG�UHWXUQ�YDOXHV��
,')�FXUYHV�DUH�JDLQHG��7KH�DGMXVWPHQW�RI�WKH�LQGLYLGXDO�FXUYH�LV�HYDOXDWHG�XVLQJ�WKH�FR-

H൶FLHQW�RI�FRUUHODWLRQ�U��DQG�WKH�IXQFWLRQ�ZLWK�WKH�KLJKHVW�U�LV�VHOHFWHG��)RU�HDFK�SDUW�RI�
WKH�,')�FXUYH�GHVLJQ�SURFHVV�H[DPSOHV�DUH�SUHVHQWHG�ZLWK�SRWHQWLDO�FKDOOHQJHV�DQG�WKHLU�
VROXWLRQV�
.(<:25'6��VKRUW�WHUP�SUHFLSLWDWLRQ��LQWHQVLW\��GXUDWLRQ��UHWXUQ�SHULRG��,')

1. UVOD

=D�SRWUHEH�SURMHNWLUDQMD�L�UDGD�REMHNDWD�NRML�RYLVH�R�RERULQVNRP�UHåLPX�WH�PRUDMX�ELWL�
X�VWDQMX�SRGQLMHWL�HNVWUHPQH�NROLþLQH�RERULQH��YDåDQ�SDUDPHWDU�MH�NROLþLQD�RERULQH�NRMD�
SDGQH�X�NUDWNRP�YUHPHQVNRP�UD]GREOMX��3RVHEQR�VX�NULWLþQD�XUEDQD�SRGUXþMD�JGMH�]ERJ�
NRULãWHQMD�QHSURSXVQLK�PDWHULMDOD�X�L]JUDGQML��VXVWDYL�RGYRGQMH�WUHEDMX�ELWL�X�PRJXüQRVWL�
SRGQLMHWL�YHOLNH�NROLþLQH�LQWHQ]LYQH�RERULQH��2åDQLü�L�GUXJL���������8�WX�VYUKX��SRWUHEQR�
MH�SURFLMHQLWL�RþHNLYDQH�PDNVLPDOQH�NROLþLQH�RERULQH�NRMH�WDNDY�VXVWDY�PRUD�SULPLWL�]D�
UD]OLþLWD�SRYUDWQD�UD]GREOMD�

2GDELU�SRVWDMH

Usporedba s

HNVWUHPD

Procjene
PDNVLPDOQLK

oborine

Prilagodba
krivulja

Odabir najbolje

krivulje

'LJLWDOL]DFLMD
RPEURJUDPD

.RQWUROD�

PDNVLPXPD

ITP
krivulje

ITP

krivulja

.RQWUROD�JRGLãQMLK
PDNVLPXPD

6OLND����'LMDJUDP�SURFHVD�L]UDGH�,73�NULYXOMD

=D�DQDOL]X�NUDWNRWUDMQLK�NROLþLQD�RERULQH�NRULVWH�VH�]DSLVL�RPEURJUDID�V�NRMLK�VH�PRåH�
RþLWDWL� NROLþLQD� RERULQH� X� NUDWNLP� YUHPHQVNLP� UD]GREOMLPD�� .ULYXOMH� LQWHQ]LWHWD� ±�
WUDMDQMD�±�SRYUDWQRJ�UD]GREOMD��,73��RSLVXMX�RGQRV�L]PHÿX�LQWHQ]LWHWD�RERULQH��WUDMDQMD�
RERULQH� L� SRYUDWQRJ� UD]GREOMD�� RGQRVQR�� YMHURMDWQRVWL� SUHNRUDþHQMD�� ,73� NULYXOMD� MH�
SULODJRGED�UD]OLþLWLK�IXQNFLMD��NYDGUDWQH��SRWHQFLMH��HNVSRQHQFLMDOQH�L� ORJDULWDPVNH��QD�
SURFLMHQMHQH�LQWHQ]LWHWH�]D�RGUHÿHQR�SRYUDWQR�UD]GREOMH��RGQRVQR��PDWHPDWLþND�IXQNFLMD�
NRMD�SRYH]XMH�LQWHQ]LWHW�RERULQD�V�QMHJRYLP�WUDMDQMHP�L�XþHVWDORãüX�SRMDYOMLYDQMD��2ELþQR�
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VH�NRULVWH�X�SURMHNWLUDQMX�KLGURORãNLK��KLGUDXOLþNLK�L�YRGQLK�VXVWDYD��SURJQR]L�SRSODYD��
JUDÿHYLQDUVWYX�L�VXVWDYX�RGYRGQMH��,73�NULYXOMH�VH�WDNRÿHU�DQDOL]LUDMX�X�PHWHRURORJLML�MHU�
GDMX�XYLG�X�YUHPHQVNX�VWUXNWXUX�RERULQD��1DVWDYQR�QD�UDG�5XELQLü�L�GUXJL��������RYGMH�
MH�GDQ�SUHJOHG�DNWXDOQRJ�SURFHVD�L]UDGH�,73�NULYXOMD�X�'UåDYQRP�KLGURPHWHRURORãNRP�
]DYRGX� �'+0=���3ULND]DQL� VX�SULPMHUL� ]D� VYDNL�GLR�SURFHVD� �6OLND���� V�SRWHQFLMDOQLP�
L]D]RYLPD�L�QMLKRYLP�UMHãDYDQMHP�

2. PODACI, METODE I REZULTATI

2PEURJUDI� �LOL�SOXYLRJUDI�� MH�DXWRPDWVNL� UHJLVWULUQL� LQVWUXPHQW�]D�QHSUHNLGQR�SUDüHQMH�
NROLþLQH� L� WUDMDQMD�RERULQH��1D� WHPHOMX�RPEURJUDPD� �SOXYLRJUDPD��PRJXüH� MH�RGUHGLWL�
YULMHPH�SRþHWND��]DYUãHWND�L�XNXSQR�WUDMDQMH�WH�MDþLQX�RERULQH��3DQGåLü�L�GUXJL���������
1HNL�SOXYLRJUD¿�LPDMX�JULMDþ�NRML�WUHED�]DJULMDWL�XQXWUDãQMRVW�XUHÿDMD�WROLNR�GD�VH�RGUåL�
WHNXüH�VWDQMH�RERULQH�X�SRVXGL��1D�WDM�VH�QDþLQ�SURGXOMXMH�UD]GREOMH�XSRUDEH�SOXYLRJUDID�
QD� GLR� JRGLQH� NDGD� MH� WHPSHUDWXUD� ]UDND� LVSRG� �� �&�� 3DSLUQDWH� ]DSLVH� RPEURJUDID�
�6OLND����SRWUHEQR�MH�GLJLWDOL]LUDWL�þLPH�VH�GRELYD�QL]���PLQXWQLK�NROLþLQD�RERULQH�GRN�
DXWRPDWVNL�RPEURJUD¿�PMHUH�NROLþLQX�RERULQH�X�þDN�L�NUDüLP�LQWHUYDOLPD����PLQXWD���8�
'+0=�X�VH� L]�GLJLWDOL]LUDQLK�SRGDWDND�NODVLþQLK�RPEURJUDID� VXPLUD�RERULQD�]D��������
��� L� ��� GR� ����PLQXWD� �VYDNLK� ���PLQXWD�� WH� ]D� �� GR� ��� VDWD� �]D� VYDNL� VDW��� '+0=�
WUHQXWQR�UDVSRODåH�VD�����DNWLYQLP�RPEURJUDIRP��RG�WRJD�MH����DXWRPDWVNLK�����NODVLþQLK�
WH�QD���� ORNDFLML� SRVWRMH�SDUDOHOQR� L� DXWRPDWVNL� L� NODVLþQL�RPEURJUDI� �KWWS���PHWHR�KU).
.UR]�SURWHNOD�GHVHWOMHüD�QHNH�SRVWDMH�V�NODVLþQLP�RPEURJUD¿PD�VX�SUHVWDOH�V�UDGRP�QR�
SRGDFL�VX�GLJLWDOL]LUDQL�WH�VX�PRJXüL�SURUDþXQL�L�]D�WH�ORNDFLMH��XNROLNR�MH�UDVSRORåLYL�QL]�
dovoljno dug).

6OLND����'LR�VNHQLUDQRJ�NODVLþQRJ�SDSLUQDWRJ�RPEURJUDPD�]D�SRVWDMX�'XEURYQLN

1DNRQ�]DSULPDQMD�]DKWMHYD�NRULVQLND�]D�L]UDGRP�,73�NULYXOMD��NUHüH�VH�X�RGDELU�SRVWDMH�
V� RPEURJUDIRP� NRMD� QDMEROMH� UHSUH]HQWLUD� RERULQVNH� SULOLNH� ]D� SRGUXþMH� SODQLUDQRJ�
]DKYDWD��2GDEUDQD�SRVWDMD��RYLVQR�R�WUDåHQRP�SRYUDWQRP�UD]GREOMX��PRUD�LPDWL�GRYROMQR�
GXJDþDN� QL]� SRGDWDND�� 1DMþHãüL� SUREOHP� QD� NRML� VH� QDLOD]L� X� RYRM� ID]L� MH� NUDWNRüD�
UDVSRORåLYLK�QL]RYD� WH� QHGRYROMQD�SRNULYHQRVW�+UYDWVNH�RPEURJUD¿PD��1DLPH�� QL]� ]D�
SURFMHQX� HNVWUHPD�PRUD� ELWL� ãWR� GXOML�� RGQRVQR�� EDUHP� XSROD� RG� SRYUDWQRJ� UD]GREOMD�
]D� NRMH� VH� SURFMHQMXMX� RþHNLYDQH�PDNVLPDOQH� NROLþLQH� RERULQH�� ,]� SRGDWDND� RGDEUDQH�
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SRVWDMH� L]GYDMDMX� VH� JRGLãQML� PDNVLPXPL� NROLþLQH� RERULQH� ]D� UD]OLþLWD� WUDMDQMD�� 9DOMD�
QDJODVLWL�GD�SRMHGLQL�RPEURJUD¿�X�UDQLMH� UD]GREOMX�QLVX� LPDOL�JULMDþH� WH�VX�UDGLOL�VDPR�
X�WRSORP�GLMHOX�JRGLQH��RG�WUDYQMD�GR�OLVWRSDGD��NDGD�QHPD�NUXWH�RERULQH��=ERJ�WRJD�MH�
SRWUHEQR�JRGLãQMH�PDNVLPXPH�XVSRUHGLWL�V�PDNVLPDOQLP�GQHYQLP�NROLþLQDPD�RERULQH�
L]PMHUHQLP�NLãRPMHURP��1DLPH��X�SRMHGLQLP�JRGLQDPD�NDG�QLMH�ELOR�PMHUHQMD�X� VYLP�
PMHVHFLPD�� SRVWRML�PRJXüQRVW� GD� VWYDUQL� �SULPDUQL��PDNVLPXP� QLMH� ]DELOMHåHQ� L� WDGD�
üH�DQDOL]H�XNOMXþLYDWL�VDPR�RQH�NRML�VX�UDVSRORåLYL�X�WRSORP�GLMHOX�JRGLQH��8NROLNR�VH�
SUHPD�SRGDFLPD�NLãRPMHUD��X�WDNYRM�JRGLQL��PDNVLPXP�GQHYQH�NROLþLQH�RERULQH�MDYOMD�X�
KODGQRP�GLMHOX�JRGLQH��SRWUHEQR�MH�GRGDWQR�UD]PRWULWL�SRX]GDQRVW�NRULãWHQMD�GRVWXSQRJ�
PDNVLPXPD�WH�GRQLMHWL�RGOXNX�R�HYHQWXDOQRP�RGEDFLYDQMX�UD]PDWUDQH�JRGLQH�L]�DQDOL]H��
=D� NRQWLQHQWDOQH� SRVWDMH�� PDNVLPDOQH� NROLþLQH� RERULQH� NUDüHJ� WUDMDQMD� XJODYQRP� VX�
YH]DQH�X]�NRQYHNWLYQX�RERULQX�NRMD�VH�MDYOMD� WLMHNRP�WRSORJ�GLMHOD�JRGLQH��D�SRVHELFH�
OMHWL�
8� UDGX�*DMLü�ýDSND� ������� SURYHGHQD� MH� XVSRUHGED� WHRULMVNLK� UD]GLRED� SULNODGQLK� ]D�
SURFMHQX� PDNVLPDOQH� NROLþLQH� RERULQH� ]D� UD]OLþLWD� WUDMDQMD� �*XPEHORYD�� *XOWRQRYD��
)UHFKHWRYD��3HDUVRQ� ,,,� L� ORJ�3HDUVRQ� ,,,�� WH� MH� ]DNOMXþHQR�GD�RSüD� UD]GLRED� HNVWUHPD�
SUHPD�-HQNLQVRQX�LPD�QDMEROMH�SULODJRÿDYDQMH��6WRJD�VH�X�'+0=�X�SURFMHQH�RþHNLYDQLK�
HNVWUHPQLK� YULMHGQRVWL� ]D� UD]OLþLWD� WUDMDQMD� RGUHÿXMX� SULODJRÿDYDQMHP� RSüH� UD]GLREH�
HNVWUHPQLK�YULMHGQRVWL� �HQJO��*HQHUDOL]HG�([WUHPH�9DOXH�GLVWULEXWLRQ��*(9��QL]RYLPD�
PDNVLPDOQLK�JRGLãQMLK�NROLþLQD�RERULQH�þLMD�WHRULMVND�NULYXOMD�]D�PDNVLPDOQH�YULMHGQRVWL�
LPD�REOLN��&ROHV��������

[PD[= [0+ (1 e N\)/ k

\= ln ln (T /(T 1))

[= [0+

(1)

(2)

(3)

gdje su [
0
, Į i k�SDUDPHWUL�ORNDFLMH��VNDOH�L�REOLND�UD]GLREH�HNVWUHPD�GRELYHQL�L]�PMHUHQLK�

SRGDWDND��D�LPDMX�VOMHGHüH�]QDþHQMH��
[

0
���YULMHGQRVW�RG�[�X�WRþNL�\ ��NRMD�VH�PRåH�RþHNLYDWL�MHGQRP�JRGLãQMH�

k���XND]XMH�QD�]DNULYOMHQRVW�UD]GLREH��GXOMLQD�UHSD��
Į- nagib [,\�NULYXOMH�X�WRþNL�[ �, \ �.

5HGXFLUDQD�YDULMDWD�\�MH�IXQNFLMD�SRYUDWQRJ�UD]GREOMD�T�

8�VOXþDMX�k>0�NULYXOMD�WHåL�NRQDþQRM�YULMHGQRVWL��D�]D�k<0�NULYXOMD�WHåL�X�EHVNRQDþQRVW��
7UHED� QDSRPHQXWL� GD� VH� X� OLWHUDWXUL� þHVWR� NRULVWL� L� VXSURWQD� QRWDFLMD� X� ����� RGQRVQR�
SDUDPHWDU� REOLND� MH� REUQXWRJ� SUHG]QDND� ãWR� XSXüXMH� QD� VXSURWQX� GH¿QLFLMX� �QH�
RJUDQLþHQRVWL�UD]GLREH��8�VOXþDMX�NDGD�MH�N ���UMHãHQMH�VH�SRMHGQRVWDYOMXMH�L�LPD�REOLN�
MHGQDGåEH�SUDYFD�

D�UD]GLRED�HNVWUHPD�VH�WDGD�QD]LYD�*XPEHORYD�UD]GLRED��%XGXüL�GD�WDM�PRGHO�]D�SURFMHQX�
HNVWUHPD� GDMH� OLQHDUQX� RYLVQRVW� L]PHÿX� YDULMDEOH� [� L� UHGXFLUDQH� YDULMDWH� \�� VOXþDMQD�
YDULMDEOD�WHåL�X�EHVNRQDþQRVW��6WRJD�üH�SRJUHãNH�NRMH�VH�MDYOMDMX�SULPMHQRP�WH�PHWRGH�ELWL�
YHüH�ãWR�MH�SRYUDWQR�UD]GREOMH�GXOMH��3RYUDWQR�UD]GREOMH�MH�VUHGQML�YUHPHQVNL�UD]PDN�X�
JRGLQDPD�NRML�SURWHþH�L]PHÿX�GYD�SUHPDãDMD�RGUHÿHQRJ�HNVWUHPD��*XPEHORYD�UD]GLRED�
VH�X�SUDNVL�NRULVWL�VDPR�X�VLWXDFLML�NDGD�*(9�QH�GDMH�UHDOQH�UH]XOWDWH��QSU��6OLND��E��
3UHPD� SURUDþXQDWLP� SDUDPHWULPD� UD]GLREH� HNVWUHPD�� XYDåDYDMXüL� RGQRV� UHGXFLUDQH�
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YDULMDWH� \� L� SRYUDWQRJ� UD]GREOMD� T� �JRG��� PRJX� VH� L]UDþXQDWL� SURFMHQH� HNVWUHPQLK�
YULMHGQRVWL�L�]D�GUXJD�SRYUDWQD�UD]GREOMD��RGQRVQR�YULMHGQRVWL�]D�NRMH�MH�YMHURMDWQR�GD�üH�
ELWL�SUHPDãHQH�SURVMHþQR�MHGQRP�X�WLK�T godina. 

.DNR�ELVPR�XVSRUHGLOL�WHRULMVNX��*(9��L�HPSLULþNX�UD]GLREX��RGDEUDQD�MH�SRVWDMD�=DJUHE�
��*ULþ�NRMD� LPD�����JRGLQD�RPEURJUDIVNLK�PMHUHQMD��UD]GREOMH������� - ��������%XGXüL�
GD�SRYUDWQD�UD]GREOMD�T�RGJRYDUDMX�YMHURMDWQRVWL�P�GD�RGUHÿHQD�NROLþLQD�RERULQH�EXGH�
SUHPDãHQD�MHGQRP�X�WLK�T�JRGLQD��]D�����JRGLãQML�QL]�JRGLãQMLK�PDNVLPXPD�RGUHÿHQL�
VX��������������������L�����SHUFHQWLO�]D�SRMHGLQR�WUDMDQMH�RERULQH�NRML�X�WHRULML�RGJRYDUDMX�
SRYUDWQRP�UD]GREOMX�RG���������������L�����JRGLQD��=D�LVWL�QL]�SRGDWDND�SULPMHQRP�RSüH�
UD]GLREH�HNVWUHPD�RGUHÿHQH�VX�SRYUDWQH�YULMHGQRVWL�]D�UD]OLþLWD� WUDMDQMD� WH�VX�UHODWLYQH�
UD]OLNH�����L]PHÿX�HPSLULMVNLK�SHUFHQWLOD�WH�*(9�SURFMHQD�GDQH�X�7DEOLFL����

7DEOLFD����5HODWLYQH�UD]OLNH�����L]PHÿX�YULMHGQRVWL�PDNVLPDOQLK�NROLþLQD�RERULQH�]D�
UD]OLþLWD�WUDMDQMD�RGUHÿHQLK�HPSLULþNRP�UD]GLRERP�L�RSüRP�UD]GLRERP�HNV-
WUHPD�QD�SRVWDML�=DJUHE�*ULþ�������–���������7��JRG��MH�SULSDGQR�SRYUDWQR�
razdoblje

T (god) 2 5 10 25 50 100

P (%) 50 80 90 96 98 99

���PLQ -2.7 -0.5 -0.9 2.8 4.6 1.4

���PLQ 0.7 6.0 -1.3 -8.4 -1.0 -2.3

���PLQ 2.6 10.2 1.0 -7.8 -4.0 -7.1

���PLQ 0.8 4.7 2.4 0.1 -0.2 -5.4

���PLQ -2.2 9.7 1.1 -2.6 -3.0 -7.1

���PLQ -2.8 8.5 3.4 0.9 -1.7 -9.8

���PLQ -3.1 6.5 4.7 0.9 -1.0 -9.0

���PLQ -4.1 7.8 5.9 0.2 -0.7 -6.3

���PLQ -4.2 7.6 4.0 -1.8 -1.7 -5.1

����PLQ -4.3 7.3 5.8 -0.3 -1.8 -5.9

����PLQ -4.4 6.7 4.1 -0.8 1.0 -3.2

����PLQ -4.7 5.5 3.2 0.1 -1.1 -0.9

2YGMH� VH� GROD]L� GR� MHGQRJ� RG� SUREOHPD� NRG� SURFMHQH� HNVWUHPD�� NRMH� MH� QDMYHüH�
SRYUDWQR�UD]GREOMH�]D�NRMH�VH�PRåH�RGUHGLWL�RGJRYDUDMXüD�HNVWUHPQD�YULMHGQRVW"�5DQLMD�
LVSLWLYDQMD�WRJ�SUREOHPD��*DMLü�ýDSND��������SRND]DOD�VX�GD�VH�SRX]GDQD�SURFMHQD�PRåH�
GDWL� ]D� SRYUDWQR� UD]GREOMH� NRMH� MH� GR� GYD� SXWD� YHüH� RG� GXOMLQH� QL]D��8� NOLPDWRORãNRM�
SUDNVL� '+0=�D�� SURFMHQH� QD� PHWHRURORãNLP� SRVWDMDPD� SURYRGH� VH� SUHPD� QDMGXOMHP�
UDVSRORåLYRP�QL]X�SRGDWDND��D�NRML�VX�]QDWQR�NUDüL�RG�DQDOL]LUDQRJ�QL]D�X�RYRP�UDGX��
1DLPH�� =DJUHE�*ULþ� MH� MHGLQD� SRVWDMD� V� GXOMLQRP� RPEURJUDIVNLK� PMHUHQMD� SUHNR� ����
JRGLQD��6WRJD��SULOLNRP�SULSUHPH�UH]XOWDWD�RþHNLYDQLK�PDNVLPXPD�]D�SRYUDWQD�UD]GREOMD�
GXOMD�RG�QL]D�PMHUHQMD��QXåQR�MH�QDYHVWL�L�QHSRX]GDQRVW�WDNYLK�SURFMHQD��'RGDWQR�WUHED�
QDSRPHQXWL�NDNR�VH�XVOLMHG�NOLPDWVNLK�SURPMHQD�PLMHQMDMX�L�NDUDNWHULVWLNH�NUDWNRWUDMQLK�
RERULQD��1D�SULPMHU��QD�6OLFL���YLGOMLYR�MH�GD�VH�SURFMHQH�HNVWUHPD�QD�WHPHOMX�����JRGLãQMHJ�
QL]D�SRGDWDND��6OLND��D��UD]OLNXMX�RG�SURFMHQD�]D�SUYLK��6OLND��E��L�SRVOMHGQMLK��6OLND��F��
���JRGLQH��]D�VYD�SRYUDWQD�UD]GREOMD��9L]XDOQH�UD]OLNH�L]PHÿX�SURFMHQD�X�GYD�UD]GREOMD�VX�
SRVHEQR�XRþOMLYH�]D�RERULQX�WUDMDQMD�YHüHJ�RG����PLQ��D�UD]OLNH�L]PHÿX�SUYLK����JRGLQH�
L�FMHORYLWRJ�QL]D�PDQMH�VH�UD]OLNXMX�QHJR�SRVOMHGQMLK����JRGLQH�L�FMHORYLWL�QL]��5D]OLNH�X�
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SURFMHQDPD�L]PHÿX�GYD�UD]GREOMD�SUHPDãXMX�L����PP�]D�SRMHGLQD�SRYUDWQD�UD]GREOMD�L�
WUDMDQMD�RGQRVQR�þDN�GR�������'DNOH��RYL�UH]XOWDWL�XND]XMX�QD�PRJXüQRVW�LQWHQ]L¿NDFLMH�
NUDWNRWUDMQLK�NROLþLQD�RERULQH�QD�ORNDFLML�=DJUHE�*ULþ�X�QRYLMHP�UD]GREOMX���

6OLND����3URFMHQD�PDNVLPDOQLK�NROLþLQD�RERULQH�SUHPD�RSüRM�UD]GLREL�HNVWUHPD�]D�UD]-
GREOMH������±�������D���]D�UD]GREOMH������±�������E��L�]D�UD]GREOMH������±�������F��QD�

SRVWDML�=DJUHE�*ULþ
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-Rã� MHGDQ� RG� SUREOHPD� NRG� SURFMHQH� HNVWUHPD� SULPMHüXMH� VH� QD� 6OLFL� �F�� 3UHVLMHFDQMH�
SRMHGLQLK�NULYXOMD�QLMH�¿]LNDOQR��RGQRVQR�QH�PRåH�VH�RþHNLYDWL�GD�PDNVLPDOQD�NROLþLQD�
RERULQH�NRMD�SDGQH�X�QSU�����PLQ�EXGH�YHüD�RG�NROLþLQH�NRMD�SDGQH�X����PLQ��8�SUDNVL�VH�
RYRP�SUREOHPX�SULVWXSD�SULPMHQRP�*XPEHORYH�UD]GLREH�������L�6OLND�����

6OLND����3URFMHQD�PDNVLPDOQLK�NROLþLQD�RERULQH�SUHPD�*XPEHOX�]D�UD]GREOMH���������
������QD�SRVWDML�=DJUHE�*ULþ

,73�NULYXOMH�SULND]XMX�IXQNFLRQDOQX�YH]X� L]PHÿX� LQWHQ]LWHWD�RERULQH��QMHQRJ� WUDMDQMD� L�
SRYUDWQRJ�UD]GREOMD��1DNRQ�XVSMHãQH�SURFMHQH�PDNVLPDOQLK�NROLþLQD�RERULQH�QD�SRGDWNH�
]D�RGUHÿHQR�SRYUDWQR�UD]GREOMH�SULODJRÿDYDMX�VH�NYDGUDWQD��HNVSRQHQFLMDOQD��ORJDULWDPVND�
LOL�IXQNFLMD�SRWHQFLMH��8VSMHãQRVW�SULODJRGEH�,73�NULYXOMH�LQWHQ]LWHWLPD�RERULQH�GRELYHQLP�
L]�SURFLMHQMHQLK�PDNVLPDOQLK�NROLþLQD�RERULQH�WHVWLUDQD�MH�NRH¿FLMHQWRP�NRUHODFLMH��9HüL�
NRH¿FLMHQW�NRUHODFLMH�XSXüXMH�QD�EROMX�SULODJRGEX�,73�NULYXOMH�SD�MH�NDR�¿QDOQD�WHRULMVND�
NULYXOMD�RGDEUDQD�RQD�V�QDMYHüLP�NRH¿FLMHQWRP�NRUHODFLMH��,DNR�WL�NRH¿FLMHQWL�SRND]XMX�
YLVRNX�NRUHODFLMX��WUHED�QDSRPHQXWL�GD�VX�UHODWLYQH�UD]OLNH�L]PHÿX�LQWHQ]LWHWD�GRELYHQLK�
L]� SURFLMHQMHQLK� YULMHGQRVWL� PDNVLPDOQLK� NROLþLQD� RERULQH� L� LQWHQ]LWHWD� SURFLMHQMHQLK�
L]�,73�NULYXOMD�X�UD]PDWUDQRP�SULPMHUX�þDN�L�GR�������3UHSRUXND�MH�NRULVWLWL�SURFMHQH�
PDNVLPDOQLK�NROLþLQD�RERULQH�L�L]�QMLK�L]UDþXQDWH�LQWHQ]LWHWH��EXGXüL�GD�,73�NULYXOMH�XYRGH�
GRGDWQX� SRJUHãNX� SULGUXåXMXüL� NULYXOMX� SRGDFLPD� NRML� VX� WDNRÿHU� UH]XOWDW� SURUDþXQD�
�*DMLü�ýDSND�� ������� ,VWR� VH� XRþDYD� L� QD� 6OLFL� �� JGMH� MH� SUREOHPDWLþQR� GRGLULYDQMH�
NULYXOMD�]D�����L�����JRGLãQMH�SRYUDWQR�UD]GREOMH�]D�RERULQX�WUDMDQMD����L����PLQXWD��GRN�
VH�RGJRYDUDMXüL�LQWHQ]LWHWL�L]UDþXQDWL�L]�SURFMHQD�HNVWUHPD�LSDN�UD]OLNXMX��
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6OLND����,73�NULYXOMH�]D�RERULQX�WUDMDQMD�RG����GR�����PLQXWD�L�SRYUDWQD�UD]GREOMD�RG����
��������������L�����JRGLQD�QD�SRVWDML�=DJUHE�*ULþ

=D� L]UDGX� ,73� NULYXOMD� SRWUHEQR� MH� UDVSRODJDWL� GRYROMQR� GXJLP� L� NYDOLWHWQLP� QL]RP�
SRGDWDND� NUDWNRWUDMQH� NROLþLQH� RERULQH�� 8NROLNR� WDM� XYMHW� QLMH� X� SRWSXQRVWL� LVSXQMHQ��
GRGDWQRP�DQDOL]RP�VH�L]�GRVWXSQLK�SRGDWDND�L]GYDMDMX�QHSRX]GDQH�JRGLQH�WH�VH�SURFMHQH�
HNVWUHPD�SURYRGH�QD�SRX]GDQLP�SRGDFLPD��=D�SURFMHQX�PDNVLPDOQH�NROLþLQH�RERULQH�
]D� GXOMD� SRYUDWQD� UD]GREOMD� SRWUHEQR� MH� LPDWL� ãWR� GXOML� QL]�� RGQRVQR�� EDUHP� XSROD� RG�
WUDåHQRJ� SRYUDWQRJ� UD]GREOMD�� ,SDN�� WUHED� LPDWL� QD� XPX� NDNR� VH� XVOLMHG� NOLPDWVNLK�
SURPMHQD�PRJX�RþHNLYDWL�þHãüL�LQWHQ]LYQLML�RERULQVNL�GRJDÿDML��&LQGULü�L�GUXJL���������=D�
SURFMHQX�HNVWUHPD�NRULVWL�VH�RSüD�UD]GLRED�HNVWUHPD�GRN�VH�*XPEHORYD�UD]GLRED�NRULVWL�
ULMHWNR�L�VDPR�X�SRVHEQLP�VOXþDMHYLPD��1DLPH��SULPMHQD�*XPEHORYH�UD]GLREH�XJODYQRP�
UH]XOWLUD�SRGFLMHQMHQLP�SURFMHQDPD�RþHNLYDQLK�PDNVLPXPD��SD�WH�UH]XOWDWH�WUHED�NRULVWLWL�
V�RSUH]RP�
,VWUDåLYDQMH�SURVWRUQLK�NDUDNWHULWLND�NUDWNRWUDMQLK� MDNLK�RERULQD�X�+UYDWVNRM� MRã�XYLMHN�
QLMH�VXVWDYQR�SURYHGHQR��'RVDGDãQMH�DQDOL]H�]DVQLYDMX�VH�QD�SRMHGLQDþQLP�ORNDFLMDPD�
SUHPD� ]DKWMHYLPD� NRULVQLND� XNOMXþXMXüL� UD]OLþLWH� GXOMLQH� QL]RYD� SRGDWDND�� 6WRJD� MH� X�
DHMZ-u u planu izrada $WODVD� NOLPDWRORãNLK� HNVWUHPD� NRML� EL� VDGUåDYDR�SURFLMHQMHQH�
NROLþLQH�RERULQH�]D�VYD�GRVWXSQD�WUDMDQMD�L�QHNROLNR�QDMþHãüLK�SRYUDWQLK�UD]GREOMD�L]�NRMLK�
VH�PRJX�NRQVWUXLUDWL�,73�NULYXOMH��2VLP�WRJD��]D�LVWL�VNXS�SRGDWDND�SURYHVW�üH�VH�L�GHWDOMQD�
DQDOL]D�NOLPDWVNLK�SURPMHQD�

ZAHVALA 

2YDM�UDG�MH�VX¿QDQFLUDOD�+UYDWVND�]DNODGD�]D�]QDQRVW�SURMHNWRP�8,3��������������
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UPRAVLJANJE RIZICIMA OD POPLAVA USLIJED JAKIH 
OBORINA - PROJEKT RAINMAN

Barbara Karleuša, Nino Krvavica

6$ä(7$.��8� VNORSX� ,QWHUUHJ�&HQWUDO�(XURSH�SURJUDPD�X� WLMHNX� MH�SURMHNW� ,QWHJULUDQR�
XSUDYOMDQMH�UL]LNRP�RG�MDNLK�NLãD��5DLQPDQ�NRMLP�VH�QDVWRML�XQDSULMHGLWL�LQWHJUDOQR�XSUDY-

OMDQMH�X�MDYQRP�VHNWRUX�X�VYUKX�XEODåDYDQMD�UL]LND�RG�NLãQLK�GRJDÿDMD�MDNLK�LQWHQ]LWHWD��
D� X� QMHPX� VXGMHOXMH� ãHVW� ]HPDOMD� VUHGLãQMH�(XURSH�� XNOMXþXMXüL� L�+UYDWVNX�� 3URMHNW� üH�
UH]XOWLUDWL�QRYLP�DODWLPD�L�PHWRGDPD�]D�SURFMHQX��NDUWLUDQMH�L�VPDQMHQMH�UL]LND�RG�MDNH�
RERULQH��DODWLPD�]D�EU]R�SUHGYLÿDQMH�L�XSR]RUDYDQMH�X�VOXþDMX�WDNYLK�GRJDÿDMD�WH�SULMHG-

ORJRP�PMHUD�]D�VPDQMHQMH�ãWHWD�NRMH�QDVWDMX�NDR�SRVOMHGLFD�MDNH�RERULQH�
5L]LN�RG�RERULQH� MDNRJ� LQWHQ]LWHWD� VH� L]� JRGLQH�X�JRGLQX�SRYHüDYD�� D� EURM� VWDQRYQLND�
SRJRÿHQLK�WLP�GRJDÿDMLPD�X�NRQVWDQWQRP�MH�SRUDVWX��3RVOMHGLFH�VH�RþLWXMX�X�PDWHULMDO-
QLP�L�QHPDWHULMDOQLP�ãWHWDPD��D�QHULMHWNR�L�OMXGVNLP�åUWYDPD��6YH�YHüL�QHJDWLYQL�XþLQFL�
RELOQLK�RERULQD�VX�]DMHGQLþNL�HXURSVNL�L]D]RY��8SUDYR�MH�UDGL�WRJD�L�SRNUHQXW�(8�SURMHNW�
5DLQPDQ�����������������*ODYQL�FLOM�SURMHNWD�MH�SREROMãDWL�NDSDFLWHWH�]D�FMHORYLWR�XSUDY-

OMDQMH�NDNR�EL� VH� VPDQMLOL� UL]LFL� L�JXELFL�RG�RELOQLK�RERULQD�X�SULURGQRP�L� L]JUDÿHQRP�
RNROLãX��8�SURMHNW�MH�XNOMXþHQR�GHVHW�SDUWQHUD�PHÿX�NRMLPD�VX�L�+UYDWVNH�YRGH��D�SUR-

MHNWQH�DNWLYQRVWL�RGYLMDMX�VH�X�+UYDWVNRM�QD�SLORW�SRGUXþMLPD�*UDGD�=DJUHED�L�,VWUH��ãLUH�
SRGUXþMH�8PDJD���=D�UD]OLNX�RG�ULMHþQLK��ÀXYLMDOQLK�SRSODYD��RELOQH�RERULQH��SRJRWRYR�QD�
PDOLP�VOLYRYLPD�L�X�XUEDQLP�VUHGLQDPD��L]D]LYDMX�SRSODYH�NRMH�VH�MDYOMDMX�YUOR�EU]R�L�QML-
KRYR�SURJQR]LUDQMH�MH�VXRþHQR�V�YHOLNLP�QHSRX]GDQRVWLPD��'RN�VX�]D�ULMHþQH��ÀXYLMDOQH�
SRSODYH�GRVWXSQH�NDUWH�UL]LND��QH�SRVWRML�ÄSURFMHQD�UL]LND�RG�RELOQLK�RERULQD³� LOL� WRPH�
RGJRYDUDMXüH�NDUWH�]D�SOXYLMDOQH�SRSODYH��+UYDWVNH�YRGH�NDR�SDUWQHU�QD�SURMHNWX�GDMX�
VYRM�GRSULQRV�]DMHGQLþNLP�UH]XOWDWLPD�L�RVWYDUHQMX�]DGDQLK�FLOMHYD�QD�SURMHNWX�5DLQPDQ�
./-8ý1(�5,-(ý,��RERULQD�MDNRJ�LQWHQ]LWHWD��NDUWH�UL]LND�RG�SRSODYD��SOXYLMDOQH�SRSODYH��
DODWL��PMHUH

$%675$&7��:LWKLQ�WKH�,QWHUUHJ�&HQWUDO�(XURSH�3URJUDPPH��D�SURMHFW�XQGHU�WKH�WLWOH�RI�
,QWHJUDWHG�+HDY\�5DLQ�5LVN�0DQDJHPHQW��5$,10$1��LV�LPSOHPHQWHG�ZLWK�WKH�DLP�RI�
LPSURYLQJ�LQWHJUDWHG�PDQDJHPHQW�LQ�WKH�SXEOLF�VHFWRU�LQ�RUGHU�WR�PLWLJDWH�WKH�ULVNV�RI�
KHDY\�UDLQ�HYHQWV��6L[�&HQWUDO�(XURSHDQ�FRXQWULHV�DUH�WDNLQJ�SDUW��LQFOXGLQJ�&URDWLD��7KH�
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SURMHFW�ZLOO�UHVXOW�LQ�QHZ�WRROV�DQG�PHWKRGV�IRU�WKH�DVVHVVPHQW��PDSSLQJ�DQG�UHGXFWLRQ�RI�
KHDY\�UDLQ�ULVNV��WRROV�IRU�SURPSW�IRUHFDVWLQJ�DQG�DODUPLQJ�LQ�FDVH�RI�VXFK�HYHQWV��DQG�D�
SURSRVDO�RI�PHDVXUHV�WR�UHGXFH�WKH�GDPDJH�FDXVHG�E\�KHDY\�UDLQ�
+HDY\�UDLQ�ULVNV�DUH�LQFUHDVLQJ�HYHU\�\HDU��ZLWK�WKH�QXPEHU�RI�SHRSOH�D൵HFWHG�E\�VXFK�
HYHQWV�FRQVWDQWO\�RQ�WKH�ULVH��7KHLU�FRQVHTXHQFHV�DUH�UHÀHFWHG�LQ�PDWHULDO�DQG�QRQ�PDWH-
ULDO�GDPDJH��DQG�RIWHQ�LQ�FDVXDOWLHV��,QFUHDVLQJ�QHJDWLYH�H൵HFWV�RI�KHDY\�UDLQ�HYHQWV�DUH�
D�FRPPRQ�(XURSHDQ�FKDOOHQJH��7KDW�ZDV�SUHFLVHO\�WKH�UHDVRQ�ZK\�WKH�(8�5$,10$1�
3URMHFW�ZDV�ODXQFKHG��������������,WV�PDLQ�SXUSRVH�LV�WR�LPSURYH�WKH�FDSDFLWLHV�IRU�LQWH-
JUDWHG�PDQDJHPHQW�LQ�RUGHU�WR�UHGXFH�KHDY\�UDLQ�ULVNV�DQG�ORVVHV�LQ�WKH�QDWXUDO�DQG�EXLOW�
HQYLURQPHQW��7KHUH�DUH�WHQ�SURMHFW�SDUWQHUV��LQFOXGLQJ�+UYDWVNH�YRGH��ZLWK�WKH�SURMHFW�DF-
WLYLWLHV�LQ�&URDWLD�WDNLQJ�SODFH�LQ�WKH�SLORW�UHJLRQV�RI�WKH�&LW\�RI�=DJUHE�DQG�,VWULD��ZLGHU�
8PDJ�DUHD���8QOLNH�ULYHU��ÀXYLDO��ÀRRGV��KHDY\�UDLQ�HYHQWV�HVSHFLDOO\�LQ�VPDOO�EDVLQV�DQG�
LQ�XUEDQ�DUHDV�FDXVH�SOXYLDO�ÀRRGV�WKDW�RFFXU�YHU\�TXLFNO\�DQG�WKHLU�IRUHFDVWV�IDFH�KLJK�
XQFHUWDLQWLHV��:KLOH�IRU�ULYHU��ÀXYLDO��ÀRRGLQJ�ULVN�PDSV�DUH�DYDLODEOH��D�³KHDY\�UDLQ�ULVN�
DVVHVVPHQW´�RU�DGHTXDWH�SOXYLDO�ÀRRG�PDSV�GR�QRW�H[LVW��+UYDWVNH�YRGH�DV�D�SURMHFW�SDUW-
QHU�FRQWULEXWHV�WR�WKH�FRPPRQ�UHVXOWV�DQG�WR�WKH�DFKLHYHPHQW�RI�WKH�GH¿QHG�5$,10$1�
3URMHFW�REMHFWLYHV�
.(<:25'6��+HDY\�UDLQ��ÀRRG�ULVN�PDSV��SOXYLDO�ÀRRGV��WRROV��PHDVXUHV

1. UVOD

3RMDYH�RELOQLK�RERULQD�SUHSR]QDWH�VX��NDNR�X�(XURSL� WDNR�L�X�+UYDWVNRM��NDR�MHGDQ�RG�
NOMXþQLK� UHFHQWQLK�SUREOHPD�XSUDYOMDQMD�YRGDPD��D� UL]LFL�RG�SRSODYD� L�SRSODYQLK� ãWHWD�
L]D]YDQLK�RELOQLP�RERULQDPD�SRVWDMX�VYH�L]UDåHQLML�NDNR�]ERJ�L]JUDGQMH�XUEDQLK�SURVWRUD�
L� LQIUDVWUXNWXUH� NRMD� QH� XGRYROMDYD� FMHORYLWRP� XSUDYOMDQMX� YRGDPD� L� QMLPD� L]D]YDQLP�
UL]LFLPD�� WDNR� L�XVOLMHG�VYH� L]UDåHQLMHJ�XWMHFDMD�NOLPDWVNLK�SURPMHQD�YDULMDFLMD��5LMHþQH�
VX�SRSODYH�L�SXQR�YLãH�SURXþDYDQH�WH�VH�]D�QMLK�L]UDÿXMX�L�NDUWH�UL]LND��D�UDVSURVWUDQMHQL�
VX�L�SULNODGQL�PRGHOL�]D�SURJQR]LUDQMH�QMLKRYH�SRMDYH��1DVXSURW�WRPH��QD�SRGUXþMX�(8�
QH�SRVWRMH�þDN�QL�HOHPHQWDUQH�SURFMHQH�UL]LND�RG�RELOQLK�RERULQD��6WRJD�MH�L�SRNUHQXW�(8�
SURMHNW�5$,10$1��,QWHJULUDQR�XSUDYOMDQMH�UL]LNRP�RG�MDNLK�NLãD��X�VNORSX�(8�,QWHUUHJ�
&HQWUDO� (XURSH� SURJUDPD� �ORJR� SURMHNWD� SULND]DQ� MH� QD� VOLFL� ����� 3URMHNW� MH� ]DSRþHR�
SRORYLQRP�������JRGLQH�� WUDMH���JRGLQH� �GR�������������� D�XNXSQD�YULMHGQRVW�SURMHNWD�
L]QRVL�����������¼�

6OLND����/RJR�SURMHNWD�5$,10$1
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*ODYQL� FLOM� SURMHNWD�5DLQPDQ� MH� SREROMãDWL� NDSDFLWHWH� ]D� FMHORYLWR� XSUDYOMDQMH� NDNR� EL�
VH� VPDQMLOL� UL]LFL� RG� SRMDYD� RELOQLK� NROLþLQD� RERULQH� WH� VPDQMLOL� JXELFL� X� SULURGQRP� L�
L]JUDÿHQRP�RNROLãX��XNOMXþXMXüL�JRVSRGDUVWYR��OMXGVNH�åLYRWH��RNROLã�L�NXOWXUQX�EDãWLQX���
6YUKD�SURMHNWD�MH�XVSRVWDYLWL�]DMHGQLþNH�FMHORYLWH�DODWH�]D�XSUDYOMDQMH�UL]LFLPD�RG�RELOQH�
RERULQH� L� RMDþDWL� XSUDYOMDþNH�NDSDFLWHWH� UHJLRQDOQLK� L� ORNDOQLK� MDYQLK� WLMHOD��3URMHNW� üH�
UH]XOWLUDWL�QRYLP�DODWLPD�L�PHWRGDPD�]D�SURFMHQX��NDUWLUDQMH�L�VPDQMHQMH�UL]LND�RG�MDNH�
RERULQH�� DODWLPD� ]D� SURJQR]LUDQMH� L� XSR]RUDYDQMH� X� VOXþDMX�PRJXüQRVWL� SRMDYH� WDNYLK�
GRJDÿDMD�WH�SULMHGORJRP�PMHUD�]D�VPDQMHQMH�ãWHWD�NRMH�QDVWDMX�NDR�SRVOMHGLFD�MDNH�RERULQH��
=ERJ�VSHFL¿þQRVWL�L�YHOLNH�SURVWRUQH�L�YUHPHQVNH�YDULMDELOQRVWL�SRMDYD�RELOQLK�RERULQD�L�
QMLPD�L]D]YDQLK�RWMHFDQMD��D�QHULMHWNR�L�SRSODYD��SURFMHQD��L]UDGD�PRGHOD�L�NDUDWD�UL]LND�
RG�RELOQLK�RERULQD�VX�MRã�GDOHNR�RG�VYDNRGQHYQH�SUDNVH��5HDOL]DFLMD�SURMHNWD�5DLQPDQ�
XYMHWXMH� EURMQH� VLQHUJLMH� V� WHNXüRP� SURYHGERP� DNWLYQRVWL� (XURSVNH� NRPLVLMH� �(.�� X�
NRQWHNVWX�'LUHNWLYH� R� SRSODYDPD�� SUL� þHPX� MH� NOMXþQR� SLWDQMH� NDNR� UL]LNH� RG� RELOQLK�
RERULQD�LQWHJULUDWL�X�XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD�
3URMHNW� 5DLQPDQ� RULMHQWLUDQ� MH� QD� XEODåDYDQMH� SUREOHPD� XYMHWRYDQLK� SRMDYRP� MDNLK�
NUDWNRWUDMQLK� RERULQD� QD�PDQMLP� VOLYRYLPD� L� XUEDQLP�SRGUXþMLPD�� D� NRMH� VWYDUDMX� VYH�
YHüH�SUREOHPH�L�ãWHWQH�SRVOMHGLFH��'LMHORP�MH�WR�SRVOMHGLFD�PRJXüLK�XWMHFDMD�NOLPDWVNLK�
SURPMHQD�YDULMDFLMD�]D�NRMH�VH�RþHNXMH�GD�üH�VH�SRMDþDQR�PDQLIHVWLUDWL�L�X�EXGXüQRVWL��D�
GLMHORP�QHRGJRYDUDMXüLK�NRQFHSDWD�RERULQVNH�RGYRGQMH�XUEDQLK�SRGUXþMD��VD�]QDþDMQRP�
NRQFHQWUDFLMRP�L�XEU]DYDQMHP�RERULQVNLK�RWMHFDQMD��
8�SURMHNW�MH�XNOMXþHQR�GHVHW�SDUWQHUD�NRML�VX�RGDEUDOL�SLORW�SRGUXþMD�X�1MHPDþNRM��$XVWULML��
3ROMVNRM��ýHãNRM��0DÿDUVNRM�L�+UYDWVNRM��6YDNR�MH�SLORW�SRGUXþMH�VSHFL¿þQR��L�QD�QMHPX�
üH�VH�SURYRGLWL�FLOMDQD�LVWUDåLYDQMD��1D�SRGUXþMX�+UYDWVNH�RGDEUDQD�VX�GYD�SLORW�SRGUXþMD��
*UDG�=DJUHE�L�8PDJ��3UL�L]ERUX�SLORW�SRGUXþMD�YRGLOR�VH�UDþXQD�GD�VH�WHVWLUDQMD�SURYHGX�
QD� SURVWRUQR� L� NOLPDWVNL� UD]OLþLWLP� SRGUXþMLPD�� V� YUOR� UD]OLþLWLP� ]DNRQLWRVWLPD� SRMDYD�
NUDWNRWUDMQH�MDNH�RERULQH��WH�UD]OLþLWLP�VWXSQMHP�L]JUDÿHQRVWL�SRGUXþMD�
=D� UD]OLNX� RG� ULMHþQLK�� ÀXYLMDOQLK� SRSODYD�� RELOQH� RERULQH� L]D]LYDMX� SRSODYH� NRMH� VH�
MDYOMDMX�YUOR�EU]R�L�QMLKRYR�SURJQR]LUDQMH�MH�VXRþHQR�V�YHOLNLP�QHSRX]GDQRVWLPD��'RN�VX�
]D�ULMHþQH�SRSODYH�GRVWXSQH�NDUWH�UL]LND��QH�SRVWRML�ÄSURFMHQD�UL]LND�RG�RELOQLK�RERULQD³�
LOL�WRPH�RGJRYDUDMXüH�NDUWH�]D�SOXYLMDOQH�SRSODYH�
3ULVXWQH� VX� L� VOLþQRVWL�NRMH� VH�RþLWXMX�X� VYH�XþHVWDOLMLP�SRMDYDPD� LQWHQ]LYQH�RERULQH� L�
QMLPD�L]D]YDQLK�SRSODYD��V�YUOR�L]UDåHQLP�EXMLþQLP�NDUDNWHURP�YRGRWRND��WH�SRMDYDPD�VYH�
LQWHQ]LYQLMLK�L�XþHVWDOLMLK�XJURåHQRVWL�XUEDQLK�SRGUXþMD�EXMLþQLP�L�YODVWLWLP�RERULQVNLP�
YRGDPD�� .DUDNWHULVWLþQL� VX� L� WUHQGRYL� VPDQMHQMD� VUHGQMLK�� D� SRYHüDQMD� PDNVLPDOQLK�
JRGLãQMLK�SURWRND�
3RþHWQL�GLR�VDJOHGDYDQMD�RERULQVNLK�]QDþDMNL�QD�SLORW�SRGUXþMLPD�X�+UYDWVNRM�SURYHGHQ�
MH�WLMHNRP���������������JRGLQH��D�QMHJRYL�UH]XOWDWL�VDGUåDQL�VX�X�VWXGLML�*UDÿHYLQVNRJ�
IDNXOWHWD�X�5LMHFL�L DHMZ-a (2019). 'DQD�SRGORJD��X�NRMRM�VX�VDGUåDQH�RVQRYQH�]QDþDMNH�
UHåLPD� NUDWNRWUDMQLK� RERULQD� �+73� L� ,73� NULYXOMH�� REOLN� ÄSOMXVND� ]D� SURMHNWLUDQMH´� WH�
UHJLRQDOQD� VDJOHGDYDQMD� SRMDYQRVWL� RELOQLK� RERULQD�� SUHGVWDYOMDMX� SRGORJX� NDNR� ]D�
SODQLUDQL�QDVWDYDN�UHDOL]DFLMH�SURMHNWD�5DLQPDQ�QD�RGDEUDQLP�SLORW�SRGUXþMLPD�� WDNR� L�
]D� EXGXüH� FMHORYLWLMH� DQDOL]H� RERULQVNRJ� UHåLPD�SRMDYD�NUDWNRWUDMQLK� MDNLK� RERULQD� QD�
SRGUXþMX�+UYDWVNH��5H]XOWDWL�SURYHGHQLK�LVWUDåLYDQMD�X�VSRPHQXWRM�VWXGLML�VDGUåDQL�VX�X�
MRã�GYD�UDGD�SULSUHPOMHQD�]D�SUHGPHWQX�.RQIHUHQFLMX�R�YRGDPD�±�X�UDGRYLPD�Ä3URMHNW�
5DLQPDQ� �� UHJLRQDOQH� VSHFL¿þQRVWL� PMHURGDYQLK� NUDWNRWUDMQLK� MDNLK� RERULQD� QD� SLORW�
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SRGUXþMLPD�X�+UYDWVNRM´��.UYDYLFD�L�5XELQLü���������WH�Ä3URMHNW�5$,10$1���8VSRUHGED�
+73� NULYXOMD� RPEURJUDIVNLK� SRVWDMD� QD� SLORW� SRGUXþMLPD� ,VWUH� L� =DJUHED´� �5XELQLü� L�
GUXJL�� �������=ERJ� WRJD� MH�X�RYRP� UDGX�GDQ� VDPR�SURMHNWQL�RNYLU�SR�NRPH� VH�RGYLMD�
UHDOL]DFLMD�DNWLYQRVWL�NRMH��RVLP�X�GRPHQL�DQDOL]H�RERULQVNRJ�UHåLPD��MRã�QLVX�]DNOMXþHQH��
=D�RþHNLYDWL�MH�GD�üH�GDOMQMD�UHDOL]DFLMD�SURMHNWD��NDR�L�LPSOHPHQWDFLMD�QMHJRYLK�UH]XOWDWD�
X� SUDNVL�� SULGRQLMHWL� VPDQMHQMX� UL]LND� RG� ãWHWQLK� SRVOMHGLFD� RELOQLK� RERULQD� NDNR� QD�
RGDEUDQLP�SLORW�SRGUXþMLPD�X�,VWUL�L�=DJUHEX��WDNR�L�QD�ãLUHP�UHJLRQDOQRP�SURVWRUX�

2. OPIS PROJEKTA

5H]XOWDWL� SURMHNWD� SULGRQLMHW� üH� SREROMãDQMX� FMHORYLWRJ� XSUDYOMDQMD� RNROLãHP� X�
VHNWRULPD�XSUDYOMDQMD�YRGDPD�L�UL]LFLPD�RG�SRSODYD��XUEDQRJ�L�NUDMREUD]QRJ�SODQLUDQMD��
SROMRSULYUHGH��FLYLOQH�]DãWLWH�WH�QL]D�GUXJLK�VHNWRUD�
8�VNORSX�SURMHNWD�5DLQPDQ�SUHGYLÿHQL�VX�VOLMHGHüL�5DGQL�SDNHWL��53��
�� 53����$ODWL�L�PHWRGH�]D�SURFMHQX�L�L]UDGX�NDUDWD�UL]LND�RG�RELOQLK�RERULQD��
�� 53����0MHUH�VPDQMLYDQMD�UL]LND�UDGL�VPDQMLYDQMD�ãWHWD�RG�RELOQLK�RERULQD�
�� 53���3LORW�DNWLYQRVWL�]D�SURYMHUX�L�XQDSULMHÿHQMH�PHWRGD�UD]YLMHQLK�]D�SURFMHQX�L�SUH-

venciju rizika

�� 53����.RPSOHW�DODWD�³5DLQPDQ�7RROER[´�]D�VPDQMHQMH�UL]LND�
8�QDVWDYNX�VX�QDYHGHQL�5DGQL�SDNHWL�RSãLUQLMH�RSLVDQL�

2.1. Alati i metode za procjenu i izradu karata rizika od obilnih oborina 
(RP1)

3RWUHEQR� MH� UD]YLWL� DODW� L� PHWRGH� ]D� SURFMHQX� UL]LND� RG� RELOQLK� RERULQD� X� UD]OLþLWLP�
NDWHJRUL]LUDQLP�XYMHWLPD�L�QDþLQLPD�NRULãWHQMD�]HPOMLãWD�QD�SLORW�SRGUXþMLPD��5DLQPDQ��
7RRO�����$ODW�MH�WHPHOM�]D�RVWYDULYDQMH�VSHFL¿þQRJ�FLOMD�SURMHNWD��XQDSULMHGLWL�VSRVREQRVWL�
XSUDYOMDQMD�UL]LFLPD�L�VPDQMLWL�UL]LNH�RG�RELOQLK�RERULQD�X�EXGXüQRVWL��%H]�WDNYLK�DODWD�
QH�PRJX�VH�GRQLMHWL�SRX]GDQH�RGOXNH�L�SURYHVWL�H¿NDVQH�PMHUH�VPDQMLYDQMD�UL]LND��SRSXW�
SULODJRÿDYDQMD�NRULãWHQMD�]HPOMLãWD�LOL�SRMHGLQLK�JUDÿHYLQD��X]EXQMLYDQMD��HYDNXDFLMH��
3RWUHEQR�MH�DQDOL]LUDWL�SUHGXYMHWH��SROD]LãWD�L�]DKWMHYH�]D�UD]YRM�PHWRGRORJLMH�X�SURFHVX�
RGUHÿLYDQMD� RSVHJD�� SULVWXSD� L� PHWRGD� ]D� L]UDGX�PRGHOD� RSDVQRVWL�� SURFMHQX� L� L]UDGX�
NDUDWD�UL]LND�
8� GUXJRP�� NRUDNX�� UD]YLMD� VH� DQDOLWLþNL� RNYLU� ]D� SURFMHQX� UL]LND� RG� RELOQLK� RERULQD��
XNOMXþXMXüL� PHWRGH� SULPMHQMLYH� X� UHJLRQDOQR� VSHFL¿þQLP� XYMHWLPD�� 0HWRGH� VH�
SULODJRÿDYDMX� UD]OLþLWLP� UD]LQDPD� VORåHQRVWL� L� UD]OLþLWLP� JHRJUDIVNLP� L� ¿]LþNLP�
SUHGXYMHWLPD�SLORW�SRGUXþMD��7DNR�üH�VH�QSU��VSHFL¿FLUDWL�PHWRGH�SULODJRÿHQH�]D�XUEDQD�L�
UXUDOQD�SRGUXþMD��1HSRVUHGQL�RþHNLYDQL�UH]XOWDW�MH�DODW�]D�L]UDGX�NDUDWD�UL]LND�RG�RELOQLK�
RERULQD�� =DMHGQLþNL�� FMHORYLWL� L� SUDNVL� RULMHQWLUDQL� DODW� üH� RPRJXüLWL� LGHQWL¿FLUDQMH��
SURFMHQX�L�L]UDGX�NDUDWD�UD]OLþLWLK�UD]LQD�UL]LND�]D�RGUHÿHQD�SRGUXþMD��1MLPH�VH�SRVWDYOMD�
WHPHOM� ]D� MDþDQMH� VSRVREQRVWL� XSUDYOMDQMD� UL]LFLPD�� XNOMXþXMXüL� ]DãWLWX�� SULSUDYQRVW��
MDþDQMH�VYLMHVWL��X]EXQMLYDQMH�L�KLWQH�LQWHUYHQFLMH��
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2.2. Mjere smanjivanja rizika radi smanjivanja šteta od obilnih oborina 
(RP2)

3ODQLUDQ�MH�UD]YRM�DODWD��5DLQPDQ��7RRO����L�VWUDWHJLMH�]D�VPDQMLYDQMH�UL]LND�RG�RELOQLK�
RERULQD�]D�SLORW�SRGUXþMD��$ODW�üH�XNOMXþLYDWL�NDWDORJ�PMHUD�VPDQMLYDQMD�UL]LND�]D�UD]OLþLWH�
VLWXDFLMH�L�XYMHWH��YRGLþ�]D�RGDELU�QDMEROMLK�RSFLMD�]D�PMHUH�WH�YRGLþ�]D�SULPMHQX�L�SURYH�
GEX� PMHUD�� 2VLP� WRJD�� SURMHNWQL� SDUWQHUL� UD]YLMDMX� VWUDWHJLMX� ]DMHGQLþNRJ� XSUDYOMDQMD�
UL]LFLPD�RG�RELOQLK�RERULQD�QD�XUEDQLP�L�UXUDOQLP�SRGUXþMLPD��
6WUDWHJLMD� LPD� GYD� FLOMD�� SUYL� MH�� L]UDGD� YRGLþD� ]D� ORNDOQH� L� UHJLRQDOQH� DNWLYQRVWL� QD�
VXRþDYDQMX�VD�VYH�YHüLP�UL]LFLPD�RG�RELOQLK�RERULQD�NRMH�üH�VH�SURYRGLWL�ORNDOQR�L�UH-
JLRQDOQR��D�GUXJL�MH��VWUXþQL�GRSULQRV�QD�XQDSUHÿLYDQMX�SROLWLNH�QD�SRGUXþMX�XSUDYOMDQMD�
SRSODYDPD��QDURþLWR�'LUHNWLYH�R�SRSODYDPD�
3UHPD� WRPH�� FLOM� MH� XQDSUHÿHQMH� VWUDWHJLMD� FMHORYLWRJ� XSUDYOMDQMD� RNROLãHP� X� MDYQRP�
VHNWRUX�� 8]� WR�� FLOM� MH� L� VPDQMLYDQMH� UL]LND� RG� RELOQLK� RERULQD� MDþDQMHP� SUHYHQFLMH� WH�
SRYHüDQMHP�NDSDFLWHWD�]D�XSUDYOMDQMH�UL]LFLPD�
3UYL�NRUDN�MH�SULNXSOMDQMH�L�HYDOXDFLMD�UDVSRORåLYLK�SULVWXSD�L�LVNXVWDYD��'UXJL�NRUDN�MH�
L]UDGD�NDWDORJD�PMHUD� L�SULPMHUD��XNOMXþXMXüL�YRGLþ�]D�RGDELU� L�SURYHGEX� WH� UHJLRQDOQH�
VSHFL¿NDFLMH�]D�UD]OLþLWH�XYMHWH��3ODQLUDQ�MH�L�UD]YRM�PMHUD�SRSXW�VXVWDYD�X]EXQMLYDQMD��$OD�
WX�]D�VPDQMLYDQMH�UL]LND�ELWL�üH�SULGRGDQ�YRGLþ�]D�SULPMHQX�X�VSHFL¿þQLP�XYMHWLPD��3ODQ�
MH�GD�VWUDWHJLMD�XSUDYOMDQMD�UL]LFLPD�RG�RELOQLK�RERULQD�XJUDÿXMH�VSRPHQXWL�DODW�X�ORNDOQH�
i regionalne akcijske planove.

1HSRVUHGQL�RþHNLYDQL�UH]XOWDWL�VX�
�� $ODW�]D�VPDQMLYDQMH�UL]LND�X�VYUKX�RGDELUD�L�SURYHGEH�PMHUD�XEODåDYDQMD�UL]LND�RG�RELO-
QLK�RERULQD��5DLQPDQ��7RRO����

�� 6WUDWHJLMD� XSUDYOMDQMD� UL]LFLPD� RG� RELOQLK� RERULQD� L� YRGLþ� ]D� SURYHGEX�� NDR� PMHUD��
XQDSUHÿLYDQMD�SURYHGEH�'LUHNWLYH�R�SRSODYDPD�

procjenu i prevenciju rizika (RP3)

3LORW� DNWLYQRVWL� VYLK� XNOMXþHQLK� SDUWQHUD� VH� SURYRGH� NDNR� EL� VH� WHVWLUDOH� UD]YLMHQH�
]DMHGQLþNH� PHWRGH� L� DODWL� WH� NDNR� EL� VH� SURYMHULOD� QMLKRYD� L]YHGLYRVW� L� SULPMHQMLYRVW��
8�SURMHNW� MH�XNOMXþHQR� VHGDP�SLORW� DNWLYQRVWL� V� UD]OLþLWLP�NDUDNWHULVWLNDPD�NDNR�EL� VH�
GRELR�ãLURN�UDVSRQ�XYMHWD�SULPMHQH��$NWLYQRVWL�LPDMX�UD]OLþLWH�IRNXVH�NDNR�EL�VH�WHVWLUDOD�
UD]QROLNRVW�PHWRGD��VYH�VX�XVPMHUHQH�QD�SURFMHQX�L�L]UDGX�NDUDWD�UL]LND�RG�RELOQLK�RERULQD�
�V� UD]OLþLWLP� VSHFL¿þQRVWLPD�� WH� QD� UD]OLþLWH� PMHUH� X� XUEDQLP� L� UXUDOQLP� SRGUXþMLPD��
3UL� WRPH� LQWHQ]LYQH� NRQ]XOWDFLMH� QD� WHUHQX� V� ORNDOQLP� GLRQLFLPD� WUHEDMX� RVLJXUDWL�
SULODJRÿHQRVW�]DMHGQLþNLK�UH]XOWDWD�SRWUHEDPD�ORNDOQLK�L�UHJLRQDOQLK�FLOMQLK�VNXSLQD�
1D�VYDNRP�VH�SLORW�SRGUXþMX�WHVWLUD�RGDELU�PMHUD�XSUDYOMDQMD�UL]LFLPD�UD]YLMHQLP�X�53���
1HSRVUHGQL�RþHNLYDQL�UH]XOWDWL�VX�WHVWLUDQMH�UD]YLMHQLK�PHWRGD�L�DODWD�X�FLOMX�XWYUÿLDQMD�
QMLKRYH�SULPMHQMLYRVWL��

2.4. Komplet alata “RAINMAN-Toolbox” o smanjivanju rizika (RP4)

*ODYQL�QHSRVUHGQL�UH]XOWDW�53��MH�L]UDGD�L�SURYHGED�NRPSOHWD�DODWD�Ä5$,10$1�7RROER[³�
NRML�VDGUåL�SHW�DODWD�]D�VPDQMLYDQMH�UL]LND�RG�RELOQLK�RERULQD�L�XQDSUHÿLYDQMH�NDSDFLWHWD�
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UHJLRQDOQLK�L�ORNDOQLK�DGPLQLVWUDFLMD�X�VUHGLãQMRM�(XURSL�]D�FMHORYLWR�XSUDYOMDQMH�UL]LFLPD�
]D�RNROLã��
.RPSOHW�DODWD�VDGUåL�
��� $ODW�]D�SURFMHQX�L�L]UDGX�NDUDWD�UL]LND�RG�RELOQLK�RERULQD��
��� 3URYHGEHQL�YRGLþ�]D�PMHUH�VPDQMLYDQMD�UL]LND��XSR]RUDYDQMH�L�KLWQH�LQWHUYHQFLMH�
��� 3UHSRUXNH�]D�3ODQRYH�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�
��� -DþDQMH�VYLMHVWL�L�XNOMXþLYDQMH�GLRQLND��
��� .DWDORJ�SULPMHUD�GREUH�SUDNVH�]D�VPDQMLYDQMH�UL]LND�RG�RELOQLK�RERULQD��
5D]YRM� NRPSOHWD� DODWD� X� RYRP� UDGQRP� SDNHWX� VOXåL� L� NDR� SODWIRUPD� ]D� FMHORNXSQX�
NRRUGLQDFLMX�SURMHNWD��MHU�X�QMHPX�WUHED�SRYH]DWL�VYH�SRMHGLQDþQH�HOHPHQWH�SURMHNWD�
1HSRVUHGQL�UH]XOWDW�MH��6WYDUDQMH�L�SURYHGED�NRPSOHWD�RG�SHW�DODWD�5DLQPDQ�7RROER[�]D�
VPDQMLYDQMH�UL]LND�RG�RELOQLK�RERULQD�NRML�EL�NDR�ZHE�DSOLNDFLMD�ELOL�RG�SRPRüL�ORNDOQLP�
L�UHJLRQDOQLP�YODVWLPD�QD�SURFMHQL�L�L]UDGL�NDUDWD�UL]LND�RG�SRSODYD�X]URNRYDQLK�RELOQLP�
RERULQDPD�L�DNFLMVNRP�SODQLUDQMX��NDR�L�NRPXQLFLUDQMX�R�UL]LFLPD�L�MDþDQMX�MDYQH�VYLMHVWL�
8� RNYLUX� RYRJ� JODYQRJ� FLOMD� FMHORNXSQRJ� SURMHNWD� 5DLQPDQ�� SODQLUDQD� MH� L� SURYHGED�
DNWLYQRVWL�QD�SLORW�SRGUXþMLPD�þLPH�+UYDWVNH�YRGH�NDR�SDUWQHU�QD�SURMHNWX�GDMX��L]PHÿX�
RVWDORJD�� VYRM� GRSULQRV� ]DMHGQLþNLP� UH]XOWDWLPD� L� FLOMHYLPD� QD� SURMHNWX� 5DLQPDQ�� 7R�
X� NRQWHNVWX� SODQLUDQLK� DNWLYQRVWL� X� +UYDWVNRM� SRGUD]XPLMHYD� L]UDGX� NDUDWD� UL]LND� RG�
NUDWNRWUDMQH� RERULQH� YLVRNLK� LQWHQ]LWHWD� QD� SLORW� SRGUXþMLPD� X�*UDGX�=DJUHEX� L� ãLUHP�
SRGUXþMX�8PDJD�X�,VWUL��X]�SURYHGEX�KLGURORãNR�KLGUDXOLþNRJ�PRGHOLUDQMD�
7UHED� QDSRPHQXWX� GD� MH� SRGUXþMH� =DJUHED� XJURåHQR� WDNRÿHU� L� EXMLþQLP� YRGDPD� V�
0HGYHGQLFH� L� YODVWLWLP� RERULQVNLP� YRGDPD�� D� XJURåHQRVW� YHOLNLP� YRGDPD� RG� ULMHNH�
6DYH�X�RYRP�SURMHNWX�QHüH�VH�UD]PDWUDWL��3RGUXþMH�,VWUH�SRG�XWMHFDMHP�MH�VUHGR]HPQLK�
DWPRVIHUVNLK� VWUXMDQMD� L� LPD�QDJODãHQLMH� SRMDYH� LQWHQ]LYQH�RERULQH��7X� VX�X� ]QDþDMQRM�
PMHUL�SULVXWQH�L�NUãNH�SRYUãLQH�QD�NRMLPD�YHOLNH�NROLþLQH�RERULQH�LPDMX�GUXJDþLML�NDUDNWHU�
SRYUãLQVNLK�L�SRG]HPQLK�RWMHFDQMD�

=D� UD]OLNX� RG� ULMHþQLK�� ÀXYLMDOQLK� SRSODYD�� RELOQH� RERULQH� L]D]LYDMX� SRSODYH� NRMH� VH�
MDYOMDMX�YUOR�EU]R�L�QMLKRYR�SURJQR]LUDQMH�MH�VXRþHQR�V�YHOLNLP�QHSRX]GDQRVWLPD��'RN�VX�
]D�ULMHþQH��ÀXYLMDOQH�SRSODYH�GRVWXSQH�NDUWH�UL]LND��QH�SRVWRML�SRX]GDQD�ÄSURFMHQD�UL]LND�
RG�RELOQLK�RERULQD³�LOL�WRPH�RGJRYDUDMXüH�NDUWH�]D�SOXYLMDOQH�SRSODYH��6WRJD�MH�SODQLUDQR�
GD� üH� provedba pURMHNWD� 5DLQPDQ� UH]XOWLUDW� QRYLP� DODWLPD� L� PHWRGDPD� ]D� SURFMHQX��
NDUWLUDQMH�L�VPDQMHQMH�UL]LND�RG�RELOQLK�RERULQD��DODWLPD�]D�SURJQR]LUDQMH�L�XSR]RUDYDQMH�
X�VOXþDMX�PRJXüQRVWL�SRMDYH�WDNYLK�GRJDÿDMD�� WH�SULMHGORJRP�PMHUD�]D�VPDQMHQMH�ãWHWD�
NRMH�QDVWDMX�NDR�SRVOMHGLFD�MDNH�RERULQH��3UL�WRPH�üH�VH�SUHGVWDYLWL�PRJXüH�JUDÿHYLQVNH�
L�XSUDYOMDþNH�PMHUH�NRMLPD�MH�]D�FLOM�VPDQMLYDQMH�SRSODYQLK�UL]LND�L�ãWHWD��ãWR�XNOMXþXMH�
PMHUH� YH]DQH� X]� SUHYHQWLYQR� L� RSHUDWLYQR� GMHORYDQMH�� ]D� YULMHPH� L� QHSRVUHGQR� SULMH�
GRJDÿDMD��
+UYDWVNH�YRGH�X�RNYLUX�JODYQRJ�FLOMD��FMHORNXSQRJ�SURMHNWD�5DLQPDQ��L]PHÿX�RVWDORJD�
SURYRGH� L� DNWLYQRVWL� NRMH� üH� UH]XOWLUDWL� L]UDGRP� NDUDWD� UL]LND� RG� NUDWNRWUDMQH� RERULQH�
YLVRNLK�LQWHQ]LWHWD�QD�SLORW�SRGUXþMLPD�*UDGD�=DJUHED�L�ãLUHP�SRGUXþMX�8PDJD�� L� WDNR�
GDMX�SDUWQHUVNL�GRSULQRV�WHVWLUDQMX�]DMHGQLþNLK�UH]XOWDWD�SURMHNWD�5DLQPDQ��
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.04.

MJERODAVNIH JAKIH OBORINA NA PILOT 

6$ä(7$.��8�RYRPH�UDGX��WHPHOMHQRP�QD�UH]XOWDWLPD�LVWUDåLYDQMD�SURYHGHQLP�X�RNYLUX�
(8� SURMHNWD� 5$,10$1�� XVSRUHÿHQH� VX� L� RSLVDQH� UHJLRQDOQH� VSHFL¿þQRVWL� SOMXVND�
]D� SURMHNWLUDQMH� GH¿QLUDQRJ� QD� WHPHOMX� RPEURJUDIVNLK� SRGDWDND� V� SR� GYLMH� SRVWDMH� QD�
SRGUXþMX� =DJUHED� L� ,VWUH�� 8NUDWNR� MH� RSLVDQD� SULPLMHQMHQD� PHWRGD� GH¿QLUDQMD� REOLND�
NULYXOMH�SOMXVND� ]D�SURMHNWLUDQMH� WH� MH�SURYHGHQD�XVSRUHGED� UD]OLND�X�REOLNX�NULYXOMD� V�
RE]LURP�QD�UD]UHGH�WUDMDQMD�RERULQD��7DNRÿHU��QD�MHGQRP�SUDNWLþQRP�SULPMHUX��DQDOL]LUDQD�
MH� YDåQRVW� GH¿QLUDQMD� PMHURGDYQLK� RERULQD� SOMXVNRP� ]D� SURMHNWLUDQMH�� QH� VDPR� NRG�
DQDOL]D�SOXYLMDOQLK�SRSODYD��YHü�L�NRG�GLPHQ]LRQLUDQMD�RGUHÿHQLK�HOHPHQDWD�VXVWDYD�]D�
RGYRGQMX�RERULQVNLK�YRGD�
./-8ý1(�5,-(ý,��UL]LN�RG�LQWHQ]LYQLK�RERULQD��PMHURGDYQD�RERULQD��SURMHNWQL�SOMXVDN��
SOXYLMDOQH�SRSODYH��RGYRGQMD�RERULQVNLK�YRGD

PROJECT RAINMAN – REGIONAL CHARACTERISTICS OF DE-
SIGN STORMS IN PILOT AREAS IN CROATIA

$%675$&7��7KLV�SDSHU�SUHVHQWV�VHOHFWHG�UHVXOWV�IURP�WKH�UHVHDUFK�FRQGXFWHG�ZLWKLQ�WKH�
(8�SURMHFW�5$,10$1��,Q�SDUWLFXODU�� WKH� UHJLRQDO�FKDUDFWHULVWLFV�RI� WKH�GHVLJQ�VWRUPV�
GHULYHG� IURP�RPEURJUDSK�GDWD� DW� WZR� VWDWLRQV� LQ� WKH�=DJUHE� DQG� ,VWULD� SLORW� DUHDV� DUH�
GHVFULEHG�DQG�FRPSDUHG��7KH�PHWKRGRORJ\�DSSOLHG�WR�GHULYLQJ�DSSURSULDWH�GHVLJQ�VWRUPV�
LV�EULHÀ\�GHVFULEHG��DQG�WKH�GL൵HUHQFHV�LQ�WKH�VKDSH�RI�WKH�GHVLJQ�FXUYHV�DUH�FRPSDUHG�
ZLWK�UHJDUGV�WR�WKH�UDLQIDOO�GXUDWLRQ�FODVVHV��)XUWKHUPRUH��RQH�SUDFWLFDO�H[DPSOH�LV�JLYHQ�
WR� HPSKDVL]H� WKH� LPSRUWDQFH� RI� GH¿QLQJ� LQSXW� UDLQIDOO� GDWD� E\� XVLQJ� D� GHVLJQ� VWRUP��
QRW�RQO\�LQ�DQDO\VHV�RI�SOXYLDO�ÀRRGV�EXW�DOVR�LQ�VL]LQJ�FHUWDLQ�HOHPHQWV�RI�VWRUP�ZDWHU�
GUDLQDJH�V\VWHPV�
.(<:25'6��KHDY\�UDLQ�ULVN��UDLQIDOO��GHVLJQ�VWRUP��SOXYLDO�ÀRRGV��VWRUP�ZDWHU�GUDLQDJH

1. UVOD

3RþHWDN�����VWROMHüD�RELOMHåLOH�VX��NRG�QDV�L�X�VYLMHWX��VYH�L]UDåHQLMH�SRSODYH�XYMHWRYDQH�
HNVWUHPQLP�MDNLP�RERULQDPD�QD�ORNDOQLP�VOLYQLP�SRGUXþMLPD��3ULWRP�VX�SRVHEQR�XJURåHQH�
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XUEDQH� VUHGLQH�� SULMH� VYHJD� ]ERJ� QHSODQVNH� L� VYH� LQWHQ]LYQLMH� L]JUDGQMH� QHSURSXVQLK�
SRYUãLQD��DOL� L�QHRGJRYDUDMXüLK�SURMHNWQLK�UMHãHQMD��.DNR�EL�VH�SURFLMHQLOH�RSDVQRVWL� WH�
XEODåLOH� SRVOMHGLFH� RG� SRSODYD�� QHRSKRGQR� MH� VWUXþQH� DQDOL]H� WHPHOMLWL� QD� SRX]GDQLP�
KLGURORãNR�KLGUDXOLþNLP�PRGHOLPD��DOL� L� UDVSRODJDWL�SRGORJDPD�NRMH�UHDOQR�RGUDåDYDMX�
]QDþDMNH� SUHGPHWQRJ� SRGUXþMD��1DLPH�� UH]XOWDWL� KLGURORãNLK� DQDOL]D� QHSRVUHGQR� RYLVH�
R� NYDOLWHWL� RERULQVNLK� ]QDþDMNL��0HÿXWLP�� UD]LQD� GH¿QLUDQRVWL� RERULQD� YUOR� þHVWR� QLMH�
]DGRYROMDYDMXüD��MHU�QHULMHWNR�]DQHPDUXMH�SURVWRUQX�L�YUHPHQVNX�QHKRPRJHQRVW�QMLKRYH�
SRMDYH�� 3RVHEQR� VH� WR� RGQRVL� QD� SRGUXþMH�5HSXEOLNH�+UYDWVNH�� JGMH� VX� QD� JHRJUDIVNL�
PDORP�SRGUXþMX�SULVXWQH�YUOR� L]UDåHQH�RURJUDIVNH� L�NOLPDWVNH� UD]QROLNRVWL�NRMH�XWMHþX�
QD�NROLþLQH�RERULQD��QMLKRYX�YUHPHQVNX�UDVSRGMHOX�WH�YMHURMDWQRVW�SRMDYOMLYDQMD��6WRJD��
X� SURFMHQDPD� RSDVQRVWL� RG� SOXYLMDOQLK� SRSODYD�� NDR� L� NRG� GLPHQ]LRQLUDQMD� RGUHÿHQLK�
HOHPHQDWD� VXVWDYD� ]D� RGYRGQMX� RERULQVNLK� YRGD�� QHRSKRGQR� MH� PMHURGDYQX� RERULQX�
GH¿QLUDWL�W]Y��SOMXVNRP�]D�SURMHNWLUDQMH��'LHW]���������1DLPH��]D�UD]OLNX�RG�+73�LOL�,73�
NULYXOMD�NRMH�SUHGVWDYOMDMX�DQYHORSX�NLãQLK�GRJDÿDMD�L]�UD]OLþLWLK�NLãQLK�HSL]RGD�WH�XQXWDU�
VYRJD� WUDMDQMD� XSURVMHþXMX� LQWHQ]LWHWH�� SOMXVDN� ]D� SURMHNWLUDQMH� XNOMXþXMH� L� YUHPHQVNX�
YDULMDELOQRVW�LQWHQ]LWHWD�XQXWDU�MHGQH�NLãQH�HSL]RGH�
8� RYRPH� UDGX� SULND]DW� üH� VH� RGDEUDQL� UH]XOWDWL� LVWUDåLYDQMD� RGJRYDUDMXüHJ� SOMXVND� ]D�
SURMHNWLUDQMH� QD� GYD� SLORW� SRGUXþMD� X� +UYDWVNRM�� SURYHGHQLK� X� RNYLUX� (8� SURMHNWD�
5$,10$1���������3UL�WRPH��SRVHEQR�üH�VH�QDJODVLWL�UHJLRQDOQH�VSHFL¿þQRVWL�SOMXVND�]D�
SURMHNWLUDQMH��RGQRVQR�UD]OLNH�X�YUHPHQVNRM�UDVSRGMHOL�RERULQD�L]PHÿX�,VWUH�L�=DJUHED��
7DNRÿHU�� QD� MHGQRP� SUDNWLþQLP� SULPMHUX� LOXVWULUDW� üH� VH� YDåQRVW� NRULãWHQMD� SOMXVND� ]D�
SURMHNWLUDQMH�XPMHVWR�WUDGLFLRQDOQRJ�SULVWXSD�V�RERULQRP�UDYQRPMHUQRJ�LQWHQ]LWHWD��

2. METODOLOGIJA DEFINIRANJA MJERODAVNE OBORINE

3OMXVDN� ]D� SURMHNWLUDQMH� �HQJ�� GHVLJQ� VWRUP��� ]D� UD]OLNX� RG� UDYQRPMHUQRJ� LQWHQ]LWHWD�
RERULQH�GRELYHQRJ�L]�,73�NULYXOMD��VDGUåL�YUHPHQVNL�YDULMDELOQH�LQWHQ]LWHWH�RERULQD�NDNR�
EL�VH�ãWR�UHDOQLMH�SULND]DOD�VWYDUQD�RERULQD��'LHW]���������0RåH�ELWL�GH¿QLUDQ�VLQWHWLþNLP�
KLMHWRJUDPRP� L]YHGHQLP� L]� QL]� ]DELOMHåHQLK� NLãQLK� GRJDÿDMD� LOL�� UMHÿH�� RGDELURP�
SRMHGLQLK� ]DELOMHåHQLK� HNVWUHPQLK� SRYLMHVQLK� RERULQD�� 8� SUYRP� VOXþDMX�� YUHPHQVND�
UDVSRGMHOD�RERULQD� UDþXQD�VH� LOL�GLUHNWQR� L]�+73�,73�NULYXOMD� LOL� VWDWLVWLþNRP�REUDGRP�
QL]D�]DELOMHåHQLK�RERULQD��'LHW]���������
8� VNORSX� (8� SURMHNWD� 5$,10$1� UD]YLMHQD� MH� PHWRGRORJLMD� GH¿QLUDQMD� SOMXVND� ]D�
SURMHNWLUDQMH�QD�WHPHOMX�PHWRGH�SURVMHþQH�YDULMDELOQRVWL�RERULQVNRJ�LQWHQ]LWHWD��3LOJULP��
������� 1DLPH�� SRPRüX� QDYHGHQH� PHWRGH� GH¿QLUDMX� VH� GHWHUPLQLVWLþNH� YULMHGQRVWL�
SOMXVND�]D�SURMHNWLUDQMH�RGUHÿHQRJ�WUDMDQMD�L�SRYUDWQRJ�SHULRGD��NRMH�VX�MHGQRVWDYQLMH�]D�
SULPLMHQLWL�X�SUDNVL�X�XVSRUHGEL�V��þHãüH�NRULãWHQLP��SUREDELOLVWLþNLP�SULVWXSRP�PHWRGH�
NYDUWLOQLK�NULYXOMD��D�GDMX�SULKYDWOMLYX�DSURNVLPDFLMX�NDUDNWHULVWLþQRJ�REOLND�NXPXODWLYQH�
RERULQH� �.UYDYLFD� L� VXU����������3UHGORåHQD� VH�PHWRGRORJLMD� VDVWRML�RG�GYD�NRUDND�� �i)
SULSUHPH�XOD]QLK�SRGDWDND�R�RERULQDPD�WH��ii��JHQHULUDQMD�NULYXOMH�SURMHNWQRJ�SOMXVND��

2.1. Obrada ombrografskih podataka

2GDELU� UHSUH]HQWDWLYQLK� GRJDÿDMD� SURYHGHQ� MH� V� RE]LURP� QD� XQDSULMHG� GH¿QLUDQH�
SUDJRYH� �GRQMH�JUDQLFH��]D� LQWHQ]LWHW� L�YLVLQX�RERULQD� UD]OLþLWRJ� WUDMDQMD� V�NRMLPD�VH�X�
KUYDWVNRM� SUDNVL� XOD]L� X� VHNXQGDUQH� REUDGH� �%RQDFFL�� ������� 1DNRQ� ãWR� VX� RGDEUDQL�
VYL� SRMHGLQDþQL� GRJDÿDML� QD� WHPHOMX� NRMLK� VH� GH¿QLUD� REOLN� SOMXVND� ]D� SURMHNWLUDQMH��
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GH¿QLUDQH� VX� NXPXODWLYQH� NULYXOMH� X]DVWRSQLP� ]EUDMDQMHP� ��PLQ� YULMHGQRVWL� YLVLQH�
RERULQD��7UDQVIRUPDFLMD�NULYXOMD�X�EH]GLPHQ]LRQDOQL�SURVWRU�SURYHGHQD� MH�QD�QDþLQ�GD�
se \�YULMHGQRVWL�]DELOMHåHQLK�NROLþLQD�RERULQH�SR�NULYXOML�NXPXODQWH�SRGLMHOH�V�XNXSQRP�
]DELOMHåHQRP�RERULQRP�H, a [�]DELOMHåHQH�YULMHGQRVWL�WUDMDQMD�NULYXOMH�SRGLMHOH�V�XNXSQLP�
WUDMDQMHP�RERULQH�t

k
��1D�RYDM�QDþLQ�VYDND�NULYXOMD�VPMHãWHQD�MH�XQXWDU�NRRUGLQDWD��������

i (1, 1).

.ULYXOMH� VX� NDWHJRUL]LUDQH� X� þHWLUL� UD]UHGD� SUHPD� WUDMDQMX� RERULQD�� 5D]UHGL� WUDMDQMD�
RGDEUDQL� VX� LVNXVWYHQR� V� RE]LURP� QD� NDUDNWHULVWLNH� RERULQD�� SUYHQVWYHQR� QMLKRYH�
YUHPHQVNH�YDULMDELOQRVWL��3UYL�UD]UHG�þLQH�RERULQH�WUDMDQMD�GXOMHJ�RG����PLQ�L�NUDüHJ�LOL�
MHGQDNRJ�RG����PLQ��2YH�RERULQH�VX�QDMLQWHQ]LYQLMH��DOL�]ERJ�NUDWNRJ�WUDMDQMD�LPDMX�VODELMH�
L]UDåHQX�YUHPHQVNX�YDULMDELOQRVW��2ERULQH�NUDüH�RG����PLQXWD�LVNOMXþHQH�VX�L]�DQDOL]H��MHU�
]ERJ�YUHPHQVNRJ�NRUDND�NODVLþQLK�RPEURJUDIVNLK�XUHÿDMD�RG���PLQ�QH�VDGUåH�GRYROMQR�
LQIRUPDFLMD�R�YUHPHQVNRM�YDULMDELOQRVWL�RERULQH��'UXJL�UD]UHG�þLQH�RERULQH�WUDMDQMD�GXOMHJ�
RG���K�L�NUDüHJ�RG�LOL�MHGQDNRJ���K��2YH�RERULQH�PRJX�ELWL�YUOR�LQWHQ]LYQH�WH�LPDMX�L�YUOR�
L]UDåHQX�YUHPHQVNX�YDULMDELOQRVW��2ERULQH�WUDMDQMD�GXOMHJ�RG���K�L�NUDüHJ�RG�LOL�MHGQDNRJ���
K�þLQH�WUHüL�UD]UHG�RERULQH��8�RYRP�UD]UHGX�WUDMDQMD�RþHNXMX�VH�RERULQH�VOLþQH�YUHPHQVNH�
YDULMDELOQRVWL�NDR�L�RERULQH�GUXJRJ�UD]UHGD��3ULWRP��PRJXüH�MH�GD�RERULQH�RYRJ�WUDMDQMD�
LPDMX�VORåHQLML�REOLN�V�GYD�PDNVLPXPD�WUHQXWQRJ�LQWHQ]LWHWD��3RVOMHGQML��þHWYUWL� UD]UHG�
þLQH�VYH�RERULQH�WUDMDQMD�GXåHJ�RG���K��2YR�VX�RERULQH�QHãWR�VODELMH�L]UDåHQH�YUHPHQVNH�
YDULMDELOQRVWL��X]�YLãH�RGYRMHQLK�PDNVLPXPD�WUHQXWQRJ�LQWHQ]LWHWD�

0HWRGD�SURVMHþQH�YDULMDELOQRVWL��3LOJULP��������WHPHOML�VH�QD�REUDGL�NDUDNWHULVWLND�QL]D�
]DELOMHåHQLK� RERULQD�� 2ULJLQDOQD� PHWRGD� SURYRGL� VH� ]D� QL]� RERULQD� LVWRJD� WUDMDQMD� WH�
VWRJD�GDMH�UD]OLþLWH�REOLNH�SOMXVND�]D�VYDNR�SRMHGLQR�WUDMDQMH�RERULQH��8�UDGX�.UYDYLFH�
L�VXU���������SUHGORåHQD�MH�PRGL¿NDFLMD�PHWRGH�SURVMHþQH�YDULMDELOQRVWL�NRMD�VH�SURYRGL�
LVWRYUHPHQR�]D�RERULQH� UD]OLþLWRJ� WUDMDQMD��NRMH�VH�QDOD]H�XQXWDU�XQDSULMHG�GH¿QLUDQRJ�
UD]UHGD��WH�VWRJD�SURGXFLUD�]QDWQR�PDQML�EURM�REOLND�SOMXVND�]D�SURMHNWLUDQMH��8�RYRP�UDGX�
RGDEUDQD�VX�þHWLUL�UD]UHGD�WUDMDQMD��NDNR�MH�SUHWKRGQR�REUD]ORåHQR�
=D�VYDNL�UD]UHG�WUDMDQMD�RERULQH��SRVWXSDN�RGUHÿLYDQMD�NULYXOMH�SOMXVND�]D�SURMHNWLUDQMH�
SURYRGL� VH� X� WUL� NRUDND� �.UYDYLFD� L� VXU��� ������� 3UYR� VH� VYDND� EH]GLPHQ]LRQDOQD�
NXPXODWLYQD� NULYXOMD� RERULQH� WUDQVIRUPLUD� X� EH]GLPHQ]LRQDOQL� KLMHWRJUDP� V� XQDSULMHG�
GH¿QLUDQLK�N�YUHPHQVNLK�LQWHUYDOD��3RWRP�VH�]D�VYDNX�RERULQX�WUHQXWQL�EH]GLPHQ]LRQDOQL�
LQWHQ]LWHWL�VRUWLUDMX�X�N�UD]UHGD�RG�QDMYHüHJ�SUHPD�QDMPDQMHP��=D�VYDNL�UD]UHG�LQWHQ]LWHWD�
L]UDþXQD� VH� SURVMHþQL� LQWHQ]LWHW��3RUHG� WRJD� VH� VYDNRP� LQWHUYDOX�GRGLMHOL� RGJRYDUDMXüL�
UD]UHG�RERULQH�V�RE]LURP�QD�SURVMHþQH�YULMHGQRVWL��.RQDþQR�VH�VYDNRP�LQWHUYDOX�GRGLMHOL�
RGJRYDUDMXüL� SURVMHþQL� LQWHQ]LWHW�� 1D� RYDM� QDþLQ� GRELYHQ� MH� VLQWHWLþNL� KLMHWRJUDP� NRML�
RGUDåDYD�YUHPHQVNH�YDULMDELOQRVWL�QL]D�]DELOMHåHQLK�RERULQD��6XPLUDQMHP�SRMHGLQDþQLK�
SRVWRWQLK�LQWHQ]LWHWD��GRELYD�VH�NXPXODWLYQD�NULYXOMD�SOMXVND�]D�SURMHNWLUDQMH�

3. REZULTATI PROVEDENIH OBRADA PLJUSKA
ZA PROJEKTIRANJE

8�QDVWDYNX�üH�VH�SULND]DWL�UH]XOWDWL�SURYHGHQLK�REUDGD�RERULQD�WH�GH¿QLUDQMD�SOMXVND�]D�
SURMHNWLUDQMH�QD�SLORW�SRGUXþMLPD�,VWUH�L�=DJUHED��3UYR�VH�SULND]XMX�VLQWHWLþNH�NXPXODWLYQH�
NULYXOMH� L� KLMHWRJUDPL� GRELYHQL� ]D� QDYHGHQD� SLORW� SRGUXþMD� WH� VH� NRPHQWLUDMX� QMLKRYH�
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UD]OLNH� V� FLOMHP� QDJODãDYDQMD� UHJLRQDOQLK� VSHFL¿þQRVWL�� 3RWRP� VH� GDMH� MHGDQ� SULPMHU�
SUDNWLþQH� SULPMHQH� SOMXVND� ]D� SURMHNWLUDQMH� QD� SRGUXþMX� JUDGD� =DJUHED�� VYH� V� FLOMHP�
QDJODãDYDQMD�YDåQRVWL�NRULãWHQMD�YUHPHQVNL�YDULMDELOQH�RERULQH�X�XVSRUHGEL�V�RERULQRP�
UDYQRPMHUQRJ�LQWHQ]LWHWD�

.DNR�EL�VH�HYLGHQWLUDOH�UHJLRQDOQH�UD]OLNH�SOMXVND�]D�SURMHNWLUDQMH�QD�SRGUXþMLPD�,VWUH�L�
=DJUHED��NULYXOMH�SRMHGLQDþQLK�SOMXVNRYD�REMHGLQMHQH�VX�SR�VWDQLFDPD�RGDEUDQLK�SRGUXþMD��
=D�SRGUXþMH�,VWUH��REMHGLQMHQL�VX�VYL�]DELOMHåHQL�SOMXVNRYL�V�SRVWDMD�3XOD�L�3D]LQ��WH�MH�QD�
RVQRYX�WLK�SRGDWDND�SURYHGHQ�SRVWXSDN�GH¿QLUDQMD�NXPXODWLYQH�NULYXOMH� L�KLMHWRJUDPD�
SOMXVND�]D�SURMHNWLUDQMH��=D�SRGUXþMH�=DJUHED�REMHGLQMHQL�VX�VYL�SRMHGLQDþQL�SOMXVNRYL�
V� SRVWDMD�=DJUHE�*ULþ� L� =DJUHE�0DNVLPLU� WH� MH� WDNRÿHU� SURYHGHQ� SRVWXSDN� GH¿QLUDQMD�
NXPXODWLYQH�NULYXOMH�L�KLMHWRJUDPD�SOMXVND�]D�SURMHNWLUDQMH��

6OLND����%H]GLPHQ]LRQDOQL�REOLFL�NXPXODWLYQH�NULYXOMH�SOMXVND�]D�SURMHNWLUDQMH�]D�SLORW�
SRGUXþMD�,VWUH�L�=DJUHED��]D�þHWLUL�UD]UHGD�WUDMDQMD�RERULQH

8VSRUHGED� NXPXODWLYQLK� NULYXOMD� SOMXVND� ]D� SURMHNWLUDQMH� ]D� SRGUXþMD� ,VWUH� L� =DJUHED�
SULND]DQD� MH� QD� VOLFL� ��� ]D� VYD� þHWLUL� UD]UHGD� WUDMDQMD� RERULQH�� ,]� XVSRUHGEH� PRJX� VH�
SULPLMHWLWL�VNRUR�LGHQWLþQH�NULYXOMH�]D�VYD�WUL�UD]UHGD�WUDMDQMD�NUDüD�RG���VDWL��5D]OLNH�X�
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NULYXOMDPD�VX�MDVQLMH�WHN�NRG�QDMGXOMHJ�UD]UHGD�WUDMDQMD��JGMH�VH�PRåH�SULPLMHWLWL�NDNR�VH�
QD�SRGUXþMX�,VWUH�VSRULMH�UD]YLMDMX�QDML]UDåHQLML�WUHQXWQL�LQWHQ]LWHWL�RERULQH�
=D� GHWDOMQLML� XYLG� WUHED� SURPRWULWL� KLMHWRJUDPH� SOMXVND� ]D� SURMHNWLUDQMH� �VOLND� ���� =D�
QDMNUDüL� UD]UHG� WUDMDQMD� RERULQH� �RG� ��� GR� ��� PLQXWD��� KLMHWRJUDPL� RED� SUHGPHWQD�
SRGUXþMD� VH� JRWRYR� SUHNODSDMX�� =D� GUXJL� UD]UHG� WUDMDQMD� �RG� ���PLQ� GR� �� K��PRåH� VH�
SULPLMHWLWL�NDNR�VH�QD�SRGUXþMX�,VWUH�UDQLMH�UD]YLMDMX�PDNVLPDOQL� LQWHQ]LWHWL�� LDNR�VX�QD�
RED� SRGUXþMD� PDNVLPXPL� LQWHQ]LWHWD� UHODWLYQR� SRGMHGQDNH� YHOLþLQH�� 6OLþQD� VLWXDFLMD�
MH� L� NRG� WUHüHJ� UD]UHGD�RERULQH� �RG���GR���K��� JGMH� VX�PDNVLPXPL� LQWHQ]LWHWD� WDNRÿHU�
SRGMHGQDNH�YHOLþLQH��D�L�SRMDYOMXMX�VH�X�SULEOLåQR�MHGQDNR�YULMHPH��-HGLQD�UD]OLND�MH�ãWR�
VH� QD� SRGUXþMX� =DJUHED� PRJX� RþHNLYDWL� L]UDåHQLML� VHNXQGDUQL� PDNVLPXPL� WUHQXWQRJ�
LQWHQ]LWHWD��1DML]UDåHQLMH� UD]OLNH� L]PHÿX�SURMHNWQRJ�KLMHWRJUDPD�QD�SRGUXþMLPD� ,VWUH� L�
=DJUHE�SULVXWQH�VX�]D�WUDMDQMD�RERULQH�GXOMD�RG���K��1D�RED�SRGUXþMD�MDVQR�VX�SULPMHWQL�
GYRVWUXNL�PDNVLPXPL�WUHQXWQRJ�LQWHQ]LWHWD��0HÿXWLP��QD�SRGUXþMX�,VWUH�SUYL�PDNVLPXP�
MH�]QDWQR�VODELML�RG�GUXJRJD��GRN�MH�QD�SRGUXþMX�=DJUHED�VLWXDFLMD�REUQXWD��1D�SRGUXþMX�
=DJUHED�VH�RED�PDNVLPXPD�LQWHQ]LWHWD�RþHNXMX�X�GUXJRP�NYDUWLOX�WUDMDQMD�RERULQH��GRN�
VH�QD�SRGUXþMX�,VWUH�PDQML�RG�GYD�PDNVLPXPD�RþHNXMH�X�GUXJRP�NYDUWLOX��GRN�VH�YHüL�
PDNVLPXP�RþHNXMH�X�WUHüHP�NYDUWLOX�WUDMDQMD�RERULQH��6YHXNXSQR��QD�SRGUXþMX�,VWUH�VH�
RþHNXMX�YHüL�PDNVLPXPL�LQWHQ]LWHWD�

6OLND����%H]GLPHQ]LRQDOQL�KLMHWRJUDPL�SOMXVND�]D�SURMHNWLUDQMH�]D�SLORW�SRGUXþMD�,VWUH�L�
=DJUHED��]D�þHWLUL�UD]UHGD�WUDMDQMD�RERULQH
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8� QDVWDYNX� VH� SULND]XMH� FMHORNXSDQ� SRVWXSDN� SURUDþXQD� RWMHFDQMD� RERULQH� GH¿�QLUDQH�
SOMXVNRP� ]D� SURMHNWLUDQMH� QD� MHGQRP� SUDNWLþQRP� SULPMHUX�� 3RUHG� WRJD�� UH]XOWLUDMXüL�
KLGURJUDP�RWMHFDQMD�XVSRUHÿHQ�MH�V�KLGURJUDPRP�RWMHFDQMD�RERULQH�MHGQROLNRJ�LQWHQ]LWHWD�
WH� KLGURJUDPRP� RWMHFDQMD� UHDOQH� NLãQH� HSL]RGH� ]DELOMHåHQH� QD� PHWHRURORãNRM� VWDQLFL�
=DJUHE�*ULþ� ���� OLSQMD� ������ JRGLQH�� 2YD� XVSRUHGED� GDMH� VH� V� FLOMHP� QDJODãDYDQMD�
YDåQRVWL�NRULãWHQMD�SOMXVND�]D�SURMHNWLUDQMH�NDR�UHDOQLMHJ�RSLVD�VWYDUQLK�RERULQD�
8�OLSQMX�������JRGLQH�QD�SRVWDML�=DJUHE�*ULþ�]DELOMHåHQD�MD�RERULQD�WUDMDQMD�����PLQXWD��
WLMHNRP�NRMLK� MH�SDOR������PP�RERULQH� �VOLND�����3UHPD�+73�NULYXOMDPD�]D� LVWRLPHQX�
SRVWDMX��RYD�NLãQD�HSL]RGD�RGJRYDUD�SRYUDWQRP�SHULRGX����JRGLQD��RAINMAN��������

                                      H
10god

� ��������[�W������� za t < 1,03 h                                    (1)

gdje je H
10god

� XNXSQD� NROLþLQD� RERULQH� ���JRGLãQMHJ� SRYUDWQRJ� SHULRGD�� D� t� WUDMDQMH�
oborine.

=D�RERULQX�WUDMDQMD�����PLQXWD��RþHNXMH�VH������PP�RERULQH��6WRJD��KLMHWRJUDP�MHGQROLNRJ�
LQWHQ]LWHWD�RGUHÿHQ� L]�+73�NULYXOMD�GH¿�QLUDQ� MH� WUDMDQMHP�RG�����PLQ� L� UDYQRPMHUQLP�
LQWHQ]LWHWRP�RG������PP�PLQ��VOLND����
=D� GH¿�QLUDQMH� KLMHWRJUDPD� SOMXVND� ]D� SURMHNWLUDQMH� SUYR� MH� SRWUHEQR� SUHWKRGQR�
L]YHGHQRP�EH]GLPHQ]LRQDOQRP�KLMHWRJUDPX� �VOLND� ��� GRGLMHOLWL� SULSDGDMXüH� WUDMDQMH� WH�
SURVMHþQL�LQWHQ]LWHW�RERULQH��.RQDþQR��KLMHWRJUDPL�UHDOQH�RERULQH��RERULQH�UDYQRPMHUQRJ�
LQWHQ]LWHWD�WH�RERULQH�GH¿�QLUDQH�SOMXVNRP�]D�SURMHNWLUDQMH�SULND]DQL�VX�QD�VOLFL���

6OLND����+LMHWRJUDP�L�KLGURJUDP�RWMHFDQMD�RERULQH�GH¿�QLUDQH�UDYQRPMHUQLP�LQWHQ]LWH�
WRP��SOMXVNRP�]D�SURMHNWLUDQMH�WH�UHDOQD�RERULQD�]DELOMHåHQD�����OLSQMD������

1D�VOLFL���X]�GRELYHQH�KLMHWRJUDPH�GDMH�VH�L�SULND]�KLGURJUDPD�RWMHFDQMD�RERULQH�GH¿�QLUDQH�
MHGQROLNLP� LQWHQ]LWHWRP�� SOMXVNRP� ]D� SURMHNWLUDQMH� WH� UHDOQRP� RERULQRP�� 3URUDþXQ�
RWMHFDQMD�RERULQH�SURYHGHQ�MH�SRPRüX�PHWRGH�NLQHPDWLþNRJ�YDOD��V�RE]LURP�QD�]DGDQH�
SDUDPHWUH�VOLYD��2GDEUDQ�MH�VOLY�SUDYLOQH�SUDYRNXWQH�SRYUãLQH��GXOMLQH�L� ������P��ãLULQH�
B� �����P��X]�SRSUHþQL�SDG�RG�I� ����WH�X]GXåQL�SDG�S� ��������3RYUãLQD�MH�QHSURSXVQD��
SD�VYD�SDOD�RERULQD�GLUHNWQR�VXGMHOXMH�X�SRYUãLQVNRP�RWMHFDQMX��D�0DQQLQJRY�NRH¿�FLMHQW�
KUDSDYRVWL�L]QRVL�n� �������V�P���.
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6YH�WUL�RERULQH�MHGQDNRJ�VX�WUDMDQMD�L�XNXSQH�NROLþLQH�RERULQH��PHÿXWLP��SULPMHWQR�MH�NDNR�
PDNVLPDOQL� LQWHQ]LWHW� UHDOQH�RERULQH� L�SOMXVND�]D�SURMHNWLUDQMH�X�RGUHÿHQLP� WUHQXFLPD�
]QDWQR�QDGPDãXMH�SURVMHþQL� LQWHQ]LWHW��-HGQDNR�WDNR��UH]XOWLUDMXüL�KLGURJUDP�RWMHFDQMD��
XND]XMH�QD�þLQMHQLFX�NDNR�RERULQD�MHGQROLNRJ�LQWHQ]LWHWD�QHNROLNR�SXWD�SRGFMHQMXMH�YUãQL�
SURWRN��6�GUXJH�VWUDQH��KLGURJUDP�RG�SOMXVND�]D�SURMHNWLUDQMH�UH]XOWLUD�VNRUR�LGHQWLþQLP��
VDPR�PDOR�YHüLP��YUãQLP�SURWRNRP�NDR�L�UHDOQD�RERULQD�

8�RYRP�UDGX�XNUDWNR�MH�SULND]DQD�PHWRGRORJLMD�WH�UH]XOWDWL�REUDGD�SOMXVND�]D�SURMHNWLUDQMH�
QD� SLORW� SRGUXþMLPD� ,VWUH� L� =DJUHED�� 3URYHGHQH� VX� XVSRUHGEH� GRELYHQLK� NXPXODWLYQLK�
NULYXOMD�WH�VLQWHWLþNLK�KLMHWRJUDPD�NDNR�EL�VH�HYLGHQWLUDOH�UHJLRQDOQH�UD]OLNH�L]PHÿX�GYD�
SLORW�SRGUXþMD��0RåH�VH�RSüHQLWR�]DNOMXþLWL�NDNR�MH�SOMXVDN�]D�SURMHNWLUDQMH�YUOR�VOLþQLK�
YUHPHQVNLK�NDUDNWHULVWLND�QD�SRGUXþMLPD�,VWUH�L�=DJUHED�]D�WUDMDQMD�RERULQH�NUDüD�RG���
K��GRN�VH�]D�GXåH�RERULQH�LSDN�RþHNXMX�RGUHÿHQH�UD]OLNH�X�YLGX�YUHPHQVNH�YDULMDELOQRVWL�
L� VWUXNWXUH� MDNLK� RERULQD��7DNRÿHU� WUHED� QDJODVLWL� NDNR� VH� QDMYHüH� SURPMHQH� WUHQXWQRJ�
LQWHQ]LWHWD� RþHNXMX� ]D� WUDMDQMD� L]PHÿX� �� K� L� �� K�� NDGD� L]QRV� WUHQXWQRJ� PDNVLPDOQRJ�
LQWHQ]LWHWD�QDGPDãXMH�SURVMHþQL�LQWHQ]LWHW�]D�RWSULOLNH�SHW�SXWD��3ULND]DQL�SULPMHU�QDJODãDYD�
SUHGQRVWL�NRULãWHQMD�SOMXVND�]D�SURMHNWLUDQMH�SUL�SURUDþXQX�RWMHFDQMD�RERULQVNLK�YRGD��ãWR�
MH�RG�SRVHEQH�YDåQRVWL�]D�DQDOL]H�UL]LND�RG�SOXYLMDOQLK�SRSODYD��NDR�L�]D�GLPHQ]LRQLUDQMH�
UHWHQFLMVNLK�L�LQ¿OWUDFLMVNLK�JUDÿHYLQD�XQXWDU�VXVWDYD�RGYRGQMH�RERULQVNLK�YRGD��5D]YLMHQD�
PHWRGRORJLMD� WH�SULND]DQH�DQDOL]H�RERULQD�SUHGVWDYOMDMX�SULPMHUHQX�SROD]QX�RVQRYX�]D�
EXGXüD�SURPLãOMDQMD�R�SURJQR]LUDQMX�L�XEODåDYDQMX�SRVOMHGLFD�RG�SOXYLMDOQLK�SRSODYD�QD�
SRGUXþMX�5+��SRVHELFH�X�XUEDQLP�VUHGLQDPD��.DR�SUHGXYMHW�WDNYLK�SURUDþXQD��QXåQR�MH�
GD�VH�SURYHGX�REUDGH�REOLND�SOMXVND�]D�SURMHNWLUDQMH�L�]D�RVWDOD�SRGUXþMD�X�+UYDWVNRM�WH�
SURYHGH�QMLKRYD�SURVWRUQD�UHJLRQDOL]DFLMD�

LITERATURA
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ISTRE I ZAGREBA

6$ä(7$.��3RGUXþMH�+UYDWVNH�YUOR�MH�KHWHURJHQR�X�SRJOHGX�SRMDYQRVWL�NUDWNRWUDMQLK�MDNLK�
RERULQD��D�QMLKRYH�]QDþDMNH�QDMþHãüH�VH�RSLVXMX�X�YLGX�373��NROLþLQD�RERULQH�WUDMDQMH�
SRYUDWQL�SHULRG��LOL�,73�NULYXOMD��LQWHQ]LWHW�RERULQH�WUDMDQMH�SRYUDWQL�SHULRG���7H�VX�NULY-

XOMH�þHVWR�L�MHGLQD�NRULãWHQD�SRGORJD�NRMD�MH�XWHPHOMHQD�QD�PMHUHQLP�SRGDFLPD�QHNRJD�RG�
SDUDPHWDUD�YH]DQLK�X]�]QDþDMNH�YRGQRJ�UHåLPD�QD�QHNRP�SRGUXþMX��1R��XQDWRþ�YDåQRVWL�
NRMH�LPDMX��]QDþDMNH�373�NULYXOMD��SD�QL�VDPD�PHWRGRORJLMD�QMLKRYH�REUDGH��QD�SRGUXþMX�
+UYDWVNH�QLVX�X�GRYROMQRM�PMHUL�SR]QDWH�D�QL�GRVWXSQH�]D�ãLUH�NRULãWHQMH��=ERJ�WRJD�MH�X�
RNYLUX�(8�SURMHNWD�5$,10$1��NDR�MHGQD�RG�SRþHWQLK�REUDGD��SURYHGHQD�REUDGD�373�
NULYXOMD�QD�GYD�SLORW�SRGUXþMD�±�=DJUHED�L�,VWUH��$QDOL]LUDQL�VX�SRGDFL�V�SHW�PHWHRURORãNLK�
SRVWDMD�QD�ãLUHP�SRGUXþMX�=DJUHED��=DJUHE���*ULþ��=DJUHE�±�0DNVLPLU��3XQWLMDUND��%LMH-
QLN�L�%RUþHF��WH�V�RVDP�SRVWDMD�QD�SRGUXþMX�,VWUH��3XOD��3RUHþ��&HOHJD��$EUDPL��%RWRQHJD��
/HWDM��3D]LQ�L�*UGLQLüL���8�UDGX�MH�SULND]DQD�XVSRUHGED�UH]XOWDWD�SURYHGHQLK�REUDGD��NDNR�
XQXWDU�SRMHGLQLK�SLORW�SRGUXþMD��WDNR�L�L]PHÿX�VDPLK�SLORW�SRGUXþMD��'RELYHQL�UH]XOWDWL�
SRND]XMX�YUOR�]QDþDMQX�XMHGQDþHQRVW�SRMDYQRVWL�NUDWNRWUDMQLK� MDNLK�RERULQD�XQXWDU�SR-

MHGLQLK�SRGUXþMD��DOL�L�]QDþDMQH�UD]OLNH�QMLKRYH�SRMDYQRVWL�X�,VWUL�L�QD�SRGUXþMX�=DJUHED��
5H]XOWDWL�SURYHGHQLK�REUDGD�]DVQRYDQL�VX�QD�LVWLP�PHWRGRORãNLP�SRVWDYNDPD�±�SULPMHQL�
QL]RYD�JRGLãQMLK�HNVWUHPD�WH�*(9�IXQNFLML�UDVSRGMHOH���
./-8ý1(�5,-(ý,��NUDWNRWUDMQH�MDNH�RERULQH��UHJLRQDOQH�]QDþDMNH��*(9�UDVSRGMHOD��NOL-
PDWVNH�SURPMHQH

PROJECT RAINMAN – COMPARISON OF RDF CURVES FROM OM-
BROGRAPHIC STATIONS IN ISTRIA AND ZAGREB PILOT AREAS

$%675$&7��&URDWLD�LV�D�YHU\�KHWHURJHQHRXV�DUHD�FRQVLGHULQJ�WKH�RFFXUUHQFH�RI�VKRUW�
WHUP�LQWHQVLYH�SUHFLSLWDWLRQ�ZKRVH�FKDUDFWHULVWLFV�DUH�XVXDOO\�GHVFULEHG�E\�5')��UDLQIDOO�
GXUDWLRQ�IUHTXHQF\��RU�,')��LQWHQVLW\�GXUDWLRQ�IUHTXHQF\��FXUYHV��7KHVH�FXUYHV�DUH�RIWHQ�
WKH�RQO\�XVHG�UDLQIDOO�SDUDPHWHU�WKDW�LV�EDVHG�RQ�WKH�PHDVXUHG�GDWD�UHSUHVHQWLQJ�WKH�ZDWHU�
UHJLPH�RI�D�JLYHQ�ORFDWLRQ��+RZHYHU��GHVSLWH�WKHLU�LPSRUWDQFH��WKH�FKDUDFWHULVWLFV�RI�5')�
FXUYHV��LQFOXGLQJ�WKH�PHWKRGRORJ\�IRU�WKHLU�GHULYDWLRQ��DUH�QRW�VX൶FLHQWO\�IDPLOLDU�QRU�
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DYDLODEOH�IRU�ZLGHU�DSSOLFDWLRQ�LQ�&URDWLD��%HFDXVH�RI�WKHVH�OLPLWDWLRQV��D�GHWDLOHG�GHUL-
YDWLRQ�RI�5')�FXUYHV�IRU�WZR�SLORW�DUHDV��=DJUHE�DQG�,VWULD��ZDV�FRQGXFWHG�DV�D�VWDUWLQJ�
SRLQW�RI�WKH�(8�SURMHFW�5$,10$1��:H�DQDO\VHG�GDWD�IURP�¿YH�VWDWLRQV�LQ�WKH�JUHDWHU�
=DJUHE�DUHD��=DJUHE���*ULþ��=DJUHE�±�0DNVLPLU��3XQWLMDUND��%LMHQLN�DQG�%RUþHF��DV�ZHOO�
DV�GDWD�IURP�HLJKW�VWDWLRQV�LQ�,VWULD��3XOD��3RUHþ��&HOHJD��$EUDPL��%RWRQHJD��/HWDM��3D]LQ�
DQG�*UGLQLüL���7KH�SDSHU�SUHVHQWV�D�FRPSDULVRQ�RI�WKH�DQDO\VLV�UHVXOWV��ERWK�ZLWKLQ�WKH�
LQGLYLGXDO�SLORW�DUHD�DQG�EHWZHHQ�WKHP��7KH�REWDLQHG�UHVXOWV�VKRZ�D�VLJQL¿FDQWO\�XQL¿HG�
RFFXUUHQFH�RI�VKRUW�WHUP�LQWHQVLYH�SUHFLSLWDWLRQ�ZLWKLQ�LQGLYLGXDO�DUHDV��EXW�DOVR�VLJQL¿-

FDQW�GL൵HUHQFHV�LQ�LWV�RFFXUUHQFH�EHWZHHQ�,VWULD�DQG�WKH�=DJUHE�DUHD��7KH�UHVXOWV�RI�WKH�
FRQGXFWHG�DQDO\VHV�DUH�EDVHG�RQ�WKH�VDPH�PHWKRGRORJLHV�±�WKH�LPSOHPHQWDWLRQ�RI�DQQXDO�
H[WUHPH�VHULHV�DQG�WKH�*(9�GLVWULEXWLRQ�
.(<:25'6��VKRUW�WHUP�LQWHQVLYH�SUHFLSLWDWLRQ��UHJLRQDO�FKDUDFWHULVWLFV��*(9�GLVWULEX-

WLRQ

1. UVOD

3UREOHPL�XYMHWRYDQL�SRMDYRP�MDNLK�NUDWNRWUDMQLK�RERULQD�QD�PDQMLP�VOLYRYLPD�L�XUEDQ-

LP�SRGUXþMLPD�VWYDUDMX�VYH�YHüH�SUREOHPH� L� ãWHWQH�SRVOMHGLFH��NDNR�X�VYLMHWX�� WDNR� L�X�
+UYDWVNRM��'LMHORP�MH�WR�SRVOMHGLFD�PRJXüLK�XWMHFDMD�NOLPDWVNLK�SURPMHQD�NRMH�VH�PDQL-
IHVWLUDMX�YHü�L�X�GDQDãQMH�GRED��D�]D�NRMH�VH�RþHNXMH�GD�üH�VH�SRMDþDQR�PDQLIHVWLUDWL�L�X�
EXGXüQRVWL��1R��SXQR�YHüLP�GLMHORP�MH�WR�SRVOMHGLFD�QHRGJRYDUDMXüLK�SRGORJD��SURUDþXQD�
L�VDPLK�UMHãHQMD�RGYRGQMH��(XURSVNL�SURMHNW�5$,10$1��NRJD�QD�SRGUXþMX�+UYDWVNH�SUR-

YRGH� NDR� SURMHNWQL� SDUWQHU�+UYDWVNH� YRGH� L� QMHQH� VXUDGQLþNH� LQVWLWXFLMH�� RULMHQWLUDQ� MH�
QD�SUHYHQFLMX�L�XEODåDYDQMH�WDNYLK�ãWHWQLK�SRVOMHGLFD��1D�SRGUXþMX�+UYDWVNH�VX�X�SUYRM�
ID]L�SURMHNWD�DQDOL]LUDQH�]QDþDMNH�RERULQVNRJ�UHåLPD�NUDWNRWUDMQLK�MDNLK�RERULQD�QD�SLORW�
SRGUXþMLPD�X�,VWUL�L�=DJUHEX��5DLQPDQ���������3UHGPHWQL�UDG�VDGUåL�GLR�UH]XOWDWD�SURYH-
GHQLK�LVWUDåLYDQMD�NRML�VH�RGQRVH�QD�DQDOL]H�373�NULYXOMD��NROLþLQD�RERULQD�±�WUDMDQMH�±�
SRYUDWQL�SHULRG��QD�SRVWDMDPD�VSRPHQXWLK�SLORW�SRGUXþMD��D�NRMH�VX�QDMþHãüD�KLGURORãND�
SRGORJD�SUL�SURYHGEL�SURUDþXQD�RGYRGQMH�
8WYUÿHQR�MH�GD�VH�SRVOMHGQMLK�QHNROLNR�GHVHWOMHüD�VYH�þHãüH�SRMDYOMXMX�HNVWUHPH�NROLþLQH�
RERULQH� L� SRSODYH� QD� SRGUXþMX� 5HSXEOLNH� +UYDWVNH�� V� QDML]UDåHQLMLP� HNVWUHPLPD� QD�
-DGUDQVNRM�REDOL��*DMLü�ýDSND�L�GUXJL��������,YDQþDQ�3LFHN�L�GUXJL���������3RGUXþMH�,VWUH��
NRMH�MH�MHGQR�RG�KUYDWVNLK�SLORW�SRGUXþMD�X�SURMHNWX�5$,10$1��QDOD]L�VH�SRG�XWMHFDMHP�
VUHGR]HPQLK�DWPRVIHUVNLK�VWUXMDQMD�L�LPD�QDJODãHQLMH�SRMDYH�LQWHQ]LYQLK�RERULQD��1R��L�
RVWDOL�GLMHORYL�+UYDWVNH�LPDMX�VYH�YLãH�SRMDYD�L�SUREOHPD�V�RERULQVNLP�YRGDPD�NDR�SR-

VOMHGLFRP�SRMDYD�RELOQLK�RERULQD��3RVHEQR�VH�WR�RGQRVL�QD�SRGUXþMH�JUDGD�=DJUHED�JGMH�
VX�ãWHWQH�SRVOMHGLFH�SRMDYD�RELOQLK�RERULQD�MRã�QDJODãHQLMH��5D]ORJ�WRPH�VX�NRQFHQWUDFLMH�
SRMDYD�RERULQVNLK�YRGD�XVOLMHG�QMLKRYD�GRWRND�EXMLþQLP�YRGRWRFLPD�NRML�VH�SUXåDMX�V�SOD-
QLQVNRJ�PDVLYD�0HGYHGQLFH�QH�VDPR�X�XåH�VUHGLãWH�JUDGD��YHü�L�X�JUDGVNL�VXVWDY�RGYRG-

QMH�RERULQVNLK�YRGD��NDR� L� ]ERJ�NRQFHQWUDFLMH�YULMHGQLK� VDGUåDMD�QD�SDUWHULPD�XUEDQLK�
SRGUXþMD��
3RþHFL�VXVWDYQLK�PMHUHQMD�L�REUDGD�RPEURJUDIVNLK�SRGDWDND�X�YLGX�373��SRQHJGMH�]YDQH�
L�+73�NULYXOMH��LOL�,73�NULYXOMD��,QWHQ]LWHW�RERULQD�±�7UDMDQMH�±�3RYUDWQL�SHULRG��LPDMX�QD�
SRGUXþMX�+UYDWVNH�UHODWLYQR�GXJDþNX�WUDGLFLMX��7DNR�RPEURJUDIVND�SRVWDMD�=DJUHE�*ULþ�
LPD�NRQWLQXLUDQL�QL]�UHJLVWULUDQLK�RPEURJUDIVNLK�SRGDWDND�RG�������JRGLQH��D�QD�SRGUXþMX�
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,VWUH�SUYD�VX�RPEURJUDIVND�SUDüHQMD�XVSRVWDYOMHQD�GYDGHVHWLK�JRGLQD�SURãORJ�VWROMHüD��=D�
LVWDNQXWL�MH�L�GD�MH�XSUDYR�QD�SRGUXþMX�,VWUH��]D�NRMX�VH�L�GDQDV�VPDWUD�GD�LPD�X�RGQRVX�QD�
YHüLQX�GUXJLK�SRGUXþMD�X�+UYDWVNRM�YUOR�UD]YLMHQX�PUHåX�RPEURJUDIVNLK�SRVWDMD��X�YUL-
MHPH�SULSUHPH�SURMHNDWD�RGYRGQMH�X�GROLQDPD�0LUQH�L�5DãH�GYDGHVHWLK�JRGLQD�SURãORJ�
VWROMHüD��ELOR�SRGMHGQDNR��SD�þDN�PRJXüH�L�YLãH�DNWLYQLK�RPEURJUDIVNLK�SRVWDMD�QHJR�OL�
LK�LPD�GDQDV��XNROLNR�VH�SURPDWUDMX�VDPR�RPEURJUDIVNH�SRVWDMH�X�QDGOHåQRVWL�'+0=�D�
3RþHFL� VXYUHPHQLK�NRPSOHNVQLMLK�DQDOL]D�]QDþDMNL�NUDWNRWUDMQLK� LQWHQ]LWHWD�RERULQH�QD�
SRGUXþMX�+UYDWVNH�YH]DQL�VX�]D�UDGRYH�6UHEUHQRYLüD�������L��������3DWUþHYLüD���������
%RQDFFLMD���������������5XELQLüD�L�GUXJLK���������*DMLü�ýDSNH��������NDR�L�PQRJLK�GUX-

JLK��D�YHOLN�GRSULQRV�GDOL�VX�L�UDGRYL�V�2NUXJORJ�VWROD�RGUåDQRJ�X�6SOLWX�������JRGLQH�
(SHMZ, 2003).

8�NRQWHNVWX�WHPDWLNH�SUHGPHWQRJ�UDGD��]D�QMHJRYR�REOLNRYDQMH�NOMXþQD�VX�WUL�UDGD�QD�NRMD�
VH�X�QDVWDYNX�SRVHEQR�QDYRGH��8�UDGX�Ä$QDOL]D�SULVWXSD�LQåHQMHUVNRM�REUDGL�NUDWNRWUDMQLK�
MDNLK�NLãD�QD�SULPMHUX�3XOH³��5XELQLü�L�GUXJL���������GDQ�MH�SUHJOHG�UD]YRMD�PHWRGRORJLMH�
REUDGD�NUDWNRWUDMQLK�MDNLK�RERULQD�QD�SRGUXþMX�+UYDWVNH��1D�SULPMHUX�XVSRUHGEH�UH]XO-
WDWD�GRVDGDãQMLK�REUDGD�SOXYLRJUDIVNLK�SRGDWDND�JUDGD�3XOH�� SULND]DQH� VX� L� UD]OLNH�GR�
NRMLK�GROD]L�]ERJ�UD]OLþLWLK�SULVWXSD�REUDGL�LVWRJ�LQåHQMHUVNRJ�]DGDWND�±�REUDGL�SRGDWDND�
R�]QDþDMNDPD�MDNLK�RERULQD�NDR�XOD]QRP�SRGDWNX�]D�GDOMQMH�KLGURORãNH�SURUDþXQH�RGYRG-

QMH��8WYUÿHQR�MH�GD�VX�WH�UD]OLNH�SRQHNDG�þDN�L�YHüH�QHJR�OL�VX�UD]OLNH�L]PHÿX�VWYDUQLK�
]QDþDMNL�UHåLPD�NUDWNRWUDMQLK�MDNLK�RERULQD�SRMHGLQLK�ORNDOLWHWD�X�+UYDWVNRM��
8�UDGX�*DMLü�ýDSND�L�+RUYDW��������DQDOL]LUDQH�VX�]QDþDMNH�SRMDYD�NUDWNRWUDMQLK�MDNLK�
RERULQD�QD�þHWLUL�RPEURJUDIVNH�SRVWDMH�X�,VWUL��3XOD��3RUHþ��3D]LQ��$EUDPL��V�QDMGXOMLP�
UDVSRORåLYLP�QL]RYLPD�SRGDWDND��3UL�WRPH�VX�DQDOL]LUDQD�WUDMDQMD�GR���VDWD��D�DQDOL]LUDQL�
]DELOMHåHQL�SRGDFL�RGQRVH�VH�QD�UD]GREOMH� WRSOLMHJ�GLMHOD�JRGLQH��WUDYDQM�±� OLVWRSDG�� WL-
MHNRP�NRMHJ�VX�VYL�RPEURJUD¿�ELOL�DNWLYQL��3ULPMHQRP�RSüH�UD]GLREH�HNVWUHPD��*(9��QD�
JRGLãQMH�RERULQVNH�PDNVLPXPH�GH¿QLUDQH�VX�NULYXOMH�PHÿXRGQRVD�NROLþLQD�RERULQH�L�YMH-
URMDWQRVWL�QMLKRYH�SRMDYH�]D�WUDMDQMD�RG����PLQXWD�GR���VDWD�WHPHOMHQH�QD�MHGQDNRP�UD]GR-

EOMX�REUDGH������������������8WYUÿHQR�MH�GD�VX�RþHNLYDQL�PDNVLPXPL�YHüL�X�XQXWUDãQMRVWL�
,VWUH�QHJR�OL�QD�REDOL�WH�GD�VH�RGVWXSDQMD�SRYHüDYDMX�V�SRYHüDQMHP�SRYUDWQRJ�SHULRGD��
8�UDGX�&LQGULü�L�GUXJL��������LVSLWDQH�VX�SURPMHQH�PDNVLPDOQLK�JRGLãQMLK�NUDWNRWUDMQLK�
NROLþLQD�RERULQH�]D�WUDMDQMD�RG����PLQ�GR���VDWD�X�UD]GREOMX�RG�������GR�������JRGLQH�QD�
GYLMH�PHWHRURORãNH�SRVWDMH�NRMH�LPDMX�UD]OLþLWH�RERULQVNH�UHåLPH��6SOLW�0DUMDQ��PDULWLP-

QL��L�9DUDåGLQ��NRQWLQHQWDOQL���$QDOL]D�MH�SURYHGHQD�SURFMHQRP�WUHQGD�L]�UD]GREOMD�������
�������� WH�XVSRUHGERP�SURFMHQD�RþHNLYDQLK�NUDWNRWUDMQLK�PDNVLPXPD�SULPMHQRP*(9�
UD]GLREH�L]�GYD�NUDüD�UD]GREOMD����������������L���������������5H]XOWDWL�WUHQGD�QD�REMH�
SRVWDMH�XND]DOD�VX�QD�VODER�L]UDåHQH��VWDWLVWLþNL�QH]QDþDMQH��YUHPHQVNH�SURPMHQH�NUDWNR-

WUDMQLK�NROLþLQD�RERULQH�RG�VUHGLQH�����VWROMHüD��6�GUXJH�VWUDQH��XVSRUHGED�GYDMX�UD]GREOMD�
XND]XMH�QD�VODER�L]UDåHQX�SULVXWQRVW�SRMDþDQMD�NUDWNRWUDMQH�RERULQH�X�QRYLMHP�UD]GREOMX�
QD�REMH�SRVWDMH�

2. METODOLOGIJA I PODLOGE

,DNR�SRGORJH�R�]QDþDMNDPD�NUDWNRWUDMQLK�MDNLK�RERULQD�LPDMX�L]X]HWQR�ãLURNX�L�XþHVWDOX�
SULPMHQX�X�KLGURWHKQLþNRM�SUDNVL� �XJODYQRP�YH]DQRM�X]� VXVWDYH�RGYRGQMH�SRYUãLQVNLK�
YRGD�� UHODWLYQR� VODED� SRNULYHQRVW� SRMHGLQLK� SRGUXþMD� PMHUQLP� SRVWDMDPD�� UD]OLNH� X�
PHWRGRORãNLP�SULVWXSLPD�L�UD]LQL�REUDGD��NDR�L�YUOR�XþHVWDOH�JUHãNH�X�LQWHUSUHWDFLML�UH-
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]XOWDWD�V� UDVSRORåLYLK�SRVWDMD�JGMH�VX�SUDüHQL� L� LQWHQ]LWHWL�RERULQD��XSXüXMX�QD�SRWUHEX�
SRVYHüLYDQMD�YHüH�SR]RUQRVWL�WRP�SUREOHPX��8�QDVWDYNX�MH�GDQ�RVQRYQL�SULND]�VWDQGDUG-

QRJ�LQåHQMHUVNRJ�SULVWXSD�WDNYLP�REUDGDPD��5DGL�VH�R�PHWRGRORãNLP�SRVWXSFLPD�NRML�VX�
YHü�L�UDQLMH�ELOL�GRNXPHQWLUDQL�X�GR�VDGD�REMDYOMHQLP�UDGRYLPD�L�GRNXPHQWLPD��SULPMHU-
LFH�%RQDFFL��������*DMLü�ýDSND��������&ROHV��������5XELQLü���������8YULMHåHQL�SRVWXSDN�
X�REUDGDPD�UHåLPD�NUDWNRWUDMQLK�MDNLK�RERULQD�X�VYUKX�GH¿QLUDQMD�373��,73��NULYXOMD�]D�
QHNX�RGDEUDQX�RPEURJUDIVNX�SRVWDMX�VDVWRML�VH�X�VOLMHGHüLP�NDUDNWHULVWLþQLP�NRUDFLPD�
'LJLWDOL]DFLMD� L� SULPDUQD� REUDGD� RPEURJUDIVNLK� ]DSLVD� UHJLVWULUDQLK� QL]RYD� SRGDWDND�
R� L]PMHUHQLP� NROLþLQDPD� RERULQDPH� WH� QMLKRYD� XVSRUHGED� V� SRGDFLPD� QD� SULSDGQRP�
NLãRPMHUX�
)RUPLUDQMH�QL]RYD�NDUDNWHULVWLþQLK�YULMHGQRVWL�LQWHQ]LYQLK�RERULQD�]D�UD]OLþLWD�WUDMDQMD�L�
LVSLWLYDQMH�QMLKRYH�KRPRJHQRVWL��SUL�þHPX�VH�RVLP�QL]RYD�PDNVLPDOQLK�JRGLãQMLK�NROLþLQD�
RERULQD�NRULVWH�L�QL]RYL�SUHNRUDþHQMD�WH�NDR�PMHURGDYQH�RGDELUX�YHüH�UH]XOWLUDMXüH�YUL-
MHGQRVWL�
3URFMHQH�RþHNLYDQH�PDNVLPDOQH�NROLþLQH�LQWHQ]LWHWD�RERULQH�UD]OLþLWLK�WUDMDQMD�]D�UD]OLþLWH�
SRYUDWQH� SHULRGH�� SUL� þHPX� VH� XPMHVWR� QHNDGDãQMHJ� SULVWXSD� NRULãWHQMD� UD]OLþLWLK� WHR-

UHWVNLK�IXQNFLMD�UDVSRGMHOH�WH�WHVWLUDQMD�L�RGDELUD�QDMSULODJRGOMLYLMH��SULPMHQMXMH�RSüD�UD]-
GLRED�HNVWUHPD��HQJ��*HQHUHOL]HG�([WUHPH�9DOXH�GLVWULEXWLRQ��*(9).

3RVWDMD
1DGPRUVND�

visina

�P�Q�P��

Razdoblje rada 

RPEURJUDID Nepouzdane godine

Zagreb-

0DNVLPLU 123 1961.-2016. 1HPD�QHSRX]GDQLK�JRGLQD�

=DJUHE�*ULþ 157 1961.-2016. 1973., 1988.

3XQWLMDUND 988
1961.-2006., 2008.-

2016.

1981., 1984., 1990., 1992., 1993., 1998., 

2003.

Zagreb-Bijenik 220
1980.-2012., 2015.-

2016.
1993.

=DJUHE�%RUþHF 200 1968.-2007. 1991., 1992., 1993.

Istra
3RUHþ 15 1984.-2016. 1986., 1992., 1993. 

Pula 43 1961.-2016.
1961., 1962., 1966., 1975., 1977., 1978., 

1979., 1980., 1981., 1992., 1993.

$EUDPL 85 1962.-2016. 1962., 1964., 1973., 1975., 1981.

Pazin 291 1963.-2016.
1971., 1972., 1974., 1975., 1987., 1988., 

1989.

/HWDM�EUDQD 100 1987.-2016. 1HPD�QHSRX]GDQLK�JRGLQD�
%RWRQHJD 50 1987.-2016. 1991., 1992.

Celega 25 1982.-2011. 1985., 1986., 1998., 1999.

*UGLQLüL 425 1985.-2016. 1992.

7DEOLFD����3RSLV�RPEURJUDIVNLK�SRVWDMD�QD�SRGUXþMX�=DJUHED�L�,VWUH�V�UDVSRORåLYLP�
GXJRJRGLãQMLP�UD]GREOMHP�PMHUHQMD�SUHPD�RPEURJUDIX�L�NLãRPMHUX�WH�
UH]XOWLUDMXüH�QHSRX]GDQH�JRGLQH�RPEURJUDIVNLK�PMHUHQMD
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'H¿QLUDQMH� 373� �,73�� NULYXOMD� QD� WHPHOMX� DQDOL]D� SULODJRÿDYDQMD� YLãH� WLSRYD� NULYXOMD�
SULODJRGEH��SUL�þHPX�VH�X�VOXþDMHYLPD�QHGRYROMQR�GREUH�SULODJRGEH�GXå�FMHORNXSQRJ�WUD-
MDQMD�RERULQD�RGDELUH�L�SULPMHQD�GYDMX�NULYXOMD�]D�WUDMDQMD�GR�RNR���VDWD��NDR�L�]D�GXOMD�
WUDMDQMD�
8VSRUHGED�GRELYHQLK�YULMHGQRVWL�PDNVLPDOQLK�NROLþLQD� �LQWHQ]LWHWD��RERULQH�RGDEUDQLK�
WUDMDQMD�NDNR�PHÿXVREQR�XQXWDU�LVWH�DQDOL]LUDQH�SRVWDMH��WDNR�L�V�UH]XOWDWLPD�HYHQWXDOQLK�
SUHWKRGQLK�REUDGD�QD�DQDOL]LUDQRM�SUHGPHWQRM�SRVWDML��NDR�L�QD�SRVWDMDPD�VD�ãLUHJ�UHJLRQ-

DOQRJ�SURVWRUD�WH�QMLKRYD�YHUL¿NDFLMD�
.RULVWHüL�VH� WLP�SULVWXSRP��NDR�L�SRGORJDPD�V�RPEURJUDIVNLK�SRVWDMD�QD�SRGUXþMX�=D-
JUHED�L�,VWUH��7DEOLFD�����SURYHGHQH�VX�GDOMQMH�REUDGH�þLML�VX�VXPDUQL�UH]XOWDWL��XVSRUHGED�
UH]XOWLUDMXüLK�YULMHGQRVWL�373�NULYXOMD��GDQL�X�SUHGPHWQRP�UDGX��=ERJ�QHNRPSOHWQRVWL�
UHJLVWUDFLMH�RPEURJUDIVNLK�SRGDWDND��L]�GDOMQMLK�VX�REUDGD�L]X]HWH�SRMHGLQH�QHSRX]GDQH�
JRGLQH��,]�GDQH�MH�WDEOLFH�YLGOMLYR�GD�VX�QD�UDVSRODJDQMX�QL]RYL�SRGDWDND�GXOMLQH�RG����
WDN��SD�L�YLãH�JRGLQD�NRML�RPRJXüXMX�SRX]GDQH�SURFMHQH�RþHNLYDQLK�PDNVLPDOQLK�LQWHQ�
]LWHWD�RERULQH�

3. REZULTATI I RASPRAVA

6XPDUQL�UH]XOWDW�RVQRYQLK�VWDWLVWLþNLK�SRND]DWHOMD�L]�QL]RYD�JRGLãQMLK�PDNVLPXPD�NUDW-
NRWUDMQLK�NROLþLQD�RERULQH��XNOMXþXMXüL�VUHGQMDN�L�QDMYHüH�L�QDMPDQMH�UHJLVWULUDQH�YULMHG-

QRVWL�V�SRMHGLQLK�DQDOL]LUDQLK�SRVWDMD�QD�RGDEUDQLP�SLORW�SRGUXþMLPD�GDQL�VX�X�7DEOLFL����,]�
QMH�MH�YLGOMLYR�GD��QHRYLVQR�R�GXOMLQL�UDVSRORåLYLK�QL]RYD�SRGDWDND��NDR�L�SRORåDMX�VDPLK�
SRVWDMD�XQXWDU�SRMHGLQLK�SLORW�SRGUXþMD��SRGUXþMH�,VWUH�NDUDNWHUL]LUDMX�L�YHüH�L�YDULMDELOQLMH�
NUDWNRWUDMQH�RERULQH�QHJR�OL�SRGUXþMH�=DJUHED��1D�6OLNDPD���L���SULND]DQH�VX��SR�SRMH-
GLQLP�SLORW�SRGUXþMLPD��VUHGQMH�WH�PDNVLPDOQH�YULMHGQRVWL�NROLþLQD�RERULQH�SR�SRMHGLQLP�
SRVWDMDPD�]D�RGDEUDQD�WUDMDQMD�X�UDVSRQX�L]PHÿX����PLQXWD�L����VDWD��,]�WLK�MH�SULND]D�
YLGOMLYR�GD�QH�SRVWRMH�QDJODãHQLMH�UD]OLNH�L]PHÿX�NDUDNWHULVWLþQLK�YULMHGQRVWL�]DELOMHåHQLK�
RERULQD�SR�SRMHGLQLP�SLORW�SRGUXþMLPD��9LGOMLYR�MH�EODJR�L�QHL]UDåHQR�SRYHüDQMH�VUHGQMLK�
NROLþLQD�NUDWNRWUDMQLK�MDNLK�RERULQD�NRG�SRVWDMD�QD�YHüLP�QDGPRUVNLP�YLVLQDPD�LOL�EOLåH�
ORFLUDQLP�SODQLQVNLP�PDVLYLPD�0HGYHGQLFH� L�8þNH� �3XQWLMDUND� QD� SRGUXþMX�=DJUHED��
3D]LQ�L�/HWDM�QD�SRGUXþMX�,VWUH���QR�HNVWUHPQH�YULMHGQRVWL�RERULQD�MDYOMDMX�VH�L�QD�RVWDOLP�
SRVWDMDPD�
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7DEOLFD����2VQRYQD�VWDWLVWLND�JRGLãQMLK�PDNVLPXPD�NUDWNRWUDMQLK�NROLþLQD�RERULQD��PP��
�6U�VUHGQMDN��ı��VWDQGDUGQD�GHYLMDFLMD��FY�NRH¿FLMHQW�YDULMDFLMH��0D[�QDMYHüD�
VUHGQMD�NROLþLQD�RERULQH��0LQ�QDMPDQMD�VUHGQMD�NROLþLQD�RERULQH��0$;���
QDMYHüD�UHJLVWULUDQD�NROLþLQD�RERULQH�

ZAGREB ISTRA

TRAJANJE

�PLQ� 10 30 120 360 1440 10 30 120 360 1440

Sr 10,3 19,3 28,4 38,5 54,3 13,5 26,0 41,4 54,0 71,9

ı 0,39 0,71 0,67 2,26 4,6 1,07 1,74 3,07 4,01 6,74

Cv 0,037 0,037 0,023 0,059 0,085 0,079 0,067 0,074 0,074 0,094

0D[ 10,9 20,2 29,3 41,8 61,8 14,8 28,4 47,7 63,1 85,5

Min 9,9 18,3 27,7 36,4 50,2 11,4 22,6 37,5 50,5 65,4

MAX 25,4 46,9 69,3 106,9 127,1 42,1 71,5 94,5 168,5 198,6
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6OLND����3ULND]�NDUDNWHULVWLþQLK�YULMHGQRVWL�RERULQD�]D�UD]OLþLWD�WUDMDQMD���������������
����L������PLQ��QD�SRVWDMDPD�QD�SRGUXþMX�=DJUHED��VUHGQMD�YULMHGQRVW��JRUH��L�PDNVL-

PDOQD�YULMHGQRVW��GROMH�
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6OLND����3ULND]�NDUDNWHULVWLþQLK�YULMHGQRVWL�RERULQD�]D�UD]OLþLWD�WUDMDQMD���������������
����L������PLQ��QD�SRVWDMDPD�QD�SRGUXþMX�,VWUH��VUHGQMD�YULMHGQRVW��JRUH��L�PDNVLPDOQD�

YULMHGQRVW��GROMH�

1D�RVQRYL�SURYHGHQLK�REUDGD�SUHPD�RSLVDQRM�PHWRGRORJLML��GH¿QLUDQH�VX�373�NULYXOMH�
SR� SRMHGLQLP� SRVWDMDPD� �5DLQPDQ�� ������� QD� RVQRYX� NRMLK� VX� SURYHGHQH� XVSRUHGEH�
UH]XOWLUDMXüLK�YULMHGQRVWL�SURUDþXQDWLK�NROLþLQD�RERULQD�SR�SRMHGLQLP�SRYUDWQLP�SHULRGL-
PD�L�WUDMDQMLPD��6OLND�����,]�VOLNH�MH�YLGOMLYR�GD�VH�UH]XOWDWL�SURYHGHQLK�REUDGD�YMHURMDWQRV-
WL�SRMDYH�PDNVLPDOQLK�RERULQD�SRVWDMD�V�RGDEUDQLK�SLORW�SRGUXþMD�JUXSLUDMX�X�XVNRP�UD-
VSRQX�YULMHGQRVWL�RNR�YULMHGQRVWL�SURVMHND�SR�SRMHGLQLP�SLORW�SRGUXþMLPD��1HãWR�MH�YHüD�
YDULMDELOQRVW�LSDN�L]UDåHQD�QD�SRGUXþMX�,VWUH��,VWR�WDNR��YHüH�VX�UD]OLNH�NRG�GXOMLK�WUDMDQMD�
,]�GDQLK�MH�SULND]D�YLGOMLYR�GD�QD�VYDNRP�RG�DQDOL]LUDQLK�SLORW�SRGUXþMD�SRVWRML�YHOLND�
SRGXGDUQRVW�NDNR�X� ]QDþDMNDPD�RVPRWUHQLK�QL]RYD�SRGDWDND�� WDNR� L� SURUDþXQDWLK�YMH-
URMDWQRVWL� SRMDYH� NUDWNRWUDMQLK� MDNLK� RERULQD�� L� WR� JRWRYR� QHRYLVQR� R� SRORåDMX� VDPLK�
RPEURJUDIVNLK�SRVWDMD�QD� WHPHOMX�þLMLK�VX�SRGDWDND�SURYHGHQH�XVSRUHGQH�DQDOL]H�� ,�QD�
]DJUHEDþNRP�SRGUXþMX��NDR�L�QD�SRGUXþMX�,VWUH��SRVWRML�QD]QDND�EODJRJD�SRYHüDQMD�RER-

ULQD� V� QMLKRYLP� WUDMDQMHP�QD�SRVWDMDPD�NRMH� VX�QD�YLãLP�QDGPRUVNLP�YLVLQDPD� LOL� LP�
MH�SDN�]DOHÿH�WDNYR��/HWDM�X�,VWUL��3XQWLMDUND�NRG�=DJUHED���1R��QH�VDPR�VUHGQMH�YULMHG-

QRVWL��QHJR� L�QMLKRYH�VWDQGDUGQH�GHYLMDFLMH��NRH¿FLMHQWL�YDULMDFLMD�SD�þDN� L�PDNVLPDOQH�
]DELOMHåHQH�YULMHGQRVWL��NDR�L�SURUDþXQDWH�YULMHGQRVWL�PDNVLPDOQLK�RERULQD�]D�RGUHÿHQD�
WUDMDQMD�L�SRYUDWQH�SHULRGH��SRND]XMX�YUOR�YHOLNX�XMHGQDþHQRVW�XQXWDU�DQDOL]LUDQLK�SLORW�
SRGUXþMD��WDNR�GD�VH�XQXWDU�WLK�SRGUXþMD�L�QH�LVND]XMH�SRWUHED�QHNLK�GRGDWQLK�SURVWRUQLK�
UHJLRQDOQLK�REUDGD�
*HQHUDOQR��QD�SRGUXþMH�,VWUH� MDYOMDMX�VH�]QDþDMQLML� LQWHQ]LWHWL�NUDWNRWUDMQLK� MDNLK�RERUL-

0

20

40

60

80

100

S
R

 (
m

m
)

10 min 30 min 120 min 360 min 1440 min

0

50

100

150

200

250

PULA CELEGA BOTONEGA PAZIN ABRAMI LETAJ

M
A

X
 (

m
m

)

Postaja

10 min 30 min 120 min 360 min 1440 min



108

QD�QHJR�OL�VX�QD�SRGUXþMX�=DJUHED��DOL�V�YUOR�VOLþQLP�NRH¿FLMHQWLPD�YDULMDFLMD�QMLKRYLK�
SURVMHþQLK�YULMHGQRVWL�]D�SRMHGLQD�WUDMDQMD��.RG�NUDüLK�WUDMDQMD��������PLQXWD��VX�L�PDQMH�
UD]OLNH�L]PHÿX�]QDþDMND�SRMDYD�MDNLK�RERULQD�QD�UD]OLþLWLP�ORNDFLMDPD�XQXWDU�LVWRJD�SLORW�
SRGUXþMD��GRN�VH�WH�UD]OLNH�GRQHNOH�SRYHüDYDMX�NRG�RERULQD�]D�WUDMDQMD�RG���GR����VDWD��
1R�� L� WR�SRYHüDQMH�YUOR�þHVWR�XMHGQDþHQR�XQXWDU�FMHORNXSQRJ�UDVSRQD�SURPDWUDQLK�WUD-
MDQMD��WDNR�GD�NRG�QHNLK�WUDMDQMD�QDMYHüH�YULMHGQRVWL�SRND]XMX�SRGDFL�V�MHGQH�RG�SRVWDMD��
D�NRG�EOLVNLP�LP�WUDMDQMD�YUOR�þHVWR�QDMYHüH�YULMHGQRVWL�SRND]XMX�SRGDFL�V�GUXJLK�SRVWDMD��
þDN�L�RQLK�NRMH�VX�SUHWKRGQR�LPDOH�QDMPDQMH�YULMHGQRVWL��'DNOH��QD�UD]LQL�SLORW�SRGUXþMD�
LVND]DQD�MH�SURVWRUQD�YDULMDELOQRVW�MDNLK�RERULQD��DOL�EH]�QDJODãHQLK�UD]OLND�X�VPLVOX�QHNLK�
SUDYLOQRVWL�X�QMLKRYLP�YDULMDFLMDPD�X�RYLVQRVWL�R�PRJXüLP�X]URþQLFLPD�WLK�YDULMDELOQRVWL�
�SURVWRUQL�SRORåDM��QDGPRUVND�YLVLQD�L�VOLþQR���

6OLND����3ULND]�KRGD�RERULQD�]D�UD]OLþLWD�WUDMDQMD�������������������L������PLQ��QD�SRVW-
DMDPD�QD�SRGUXþMX�=DJUHED�L�,VWUH�]D�UD]OLþLWH�SRYUDWQH�SHULRGH������JRUH��L

����JRGLQD��GROMH�

5HJLRQDOQH� DQDOL]H�� SURYHGHQH� V� XMHGQDþHQLP� NULWHULMLPD� RGDELUD� XOD]QLK� SRGDWDND�
L�QMLKRYRP�SURYHGERP�SR� LVWLP�PHWRGRORãNLP�SRVWDYNDPD��SRND]DOH� VX�GD�QH�SRVWRML�
L]UDåHQD�SURVWRUQD�L]GLIHUHQFLUDQRVW�]QDþDMNL�NUDWNRWUDMQLK�MDNLK�RERULQD�XQXWDU�SRMHGLQLK�
SLORW�SRGUXþMD��1R�� WDNYH�VX� UD]OLNH�QDJODãHQR�SULVXWQH�XNROLNR�VH�XVSRUHGH�UH]XOWDWL� V�
SRMHGLQLK�SLORW�SRGUXþMD��8QXWDU�SRMHGLQLK�SLORW�SRGUXþMD�SRVWRMH�QD]QDNH�PHÿX�XWMHFDMD�
NROLþLQD�RERULQD��SRVHEQR�GXOMLK�WUDMDQMD�V�XGDOMHQRãüX�ORNDFLMH�RG�JRUVNRJD�PDVLYD��DOL�
]ERJ�SUHPDORJ�EURMD�UDVSRORåLYLK�RPEURJUDIVNLK�SRVWDMD�SR�SRMHGLQLP�SLORW�SRGUXþMLPD�
]D� SURYHGEX� DQDOL]D� WDNYLK�PHÿX�XWMHFDMD�� LVWL� QLVX�PRJOL� ELWL� NYDQWL¿FLUDQL��'D� EL� VH�
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RVLJXUDOH�SULPMHUHQH�SRGORJH�]D�KLGURORãNH�SURUDþXQH�YUãQLK�SURWRND��QXåQD�MH�VYHREXK-

YDWQLMD� DQDOL]D�NUDWNRWUDMQLK� MDNLK�RERULQD�X�+UYDWVNRM��3ULWRP� WDNYX�REUDGX�QXåQR� MH�
SURYHVWL�QD�QMHQRP�FMHORNXSQRP�SURVWRUX��X]LPDMXüL�X�RE]LU�VYH�RPEURJUDIVNH�SRVWDMH�]D�
NRMH�SRVWRMH�QD�UDVSRODJDQMX�UDVSRORåLYL�QL]RYL�RPEURJUDIVNLK�SRGDWDND�GXOMLQH�RG�QDM-
PDQMH����JRGLQD��

LITERATURA

>�@� %RQDFFL�� 2�� �������� .LãH� MDNLK� LQWHQ]LWHWD� VOLYQRJ� SRGUXþMD� JUDGD� =DJUHED,

*UDÿHYLQDU����������������
>�@� %RQDFFL��2����������2ERULQH���JODYQD�XOD]QD�YHOLþLQD�X�KLGURORãNL�FLNOXV, Geing, 

6SOLW������VWU�
>�@� &ROHV�6����������$Q�,QWURGXFWLRQ�WR�6WDWLVWLFDO�0RGHOLQJ�RI�([WUHPH�9DOXHV, Spring-

HU������VWU�
>�@� *DMLü�ýDSND��0���6RNRO�-XUNRYLü��5���1LNROLü��'���ýDSND��%����������Floods in Cro-

DWLD���6RFLHWDO�DQG�HFRQRPLF�LPSDFWV�DQG�UHVSRQVHV�LQ�WKH�QHZVSDSHUV���WK�+\0H;�
ZRUNVKRS��DEVWUDFWV� 3ULPRãWHQ��+UYDWVND�

>�@� *DMLü�ýDSND��0�� ��������0HWRGH� NOLPDWRORãNH� DQDOL]H� NUDWNRWUDMQLK� RERULQD� YH-
likog intenziteta�� GLVHUWDFLMD�� 6YHXþLOLãWH� X� =DJUHEX�� 3ULURGRVORYQR� PDWHPDWLþNL�
IDNXOWHW��=DJUHE��VWU�����

>�@� *DMLü�ýDSND��0���+RUYDW��%����������Regionalne razlike jakih kratkotrajnih oborina 

X�,VWUL��+UYDWVNH�YRGH�����������������
>�@� *DMLü�ýDSND�� 0�� �������� 5HJLRQDOQD� DQDOL]D� XþHVWDORVWL� HNVWUHPQLK� RERULQD,

=ERUQLN�UDGRYD�RNUXJORJ�VWROD�8UEDQD�KLGURORJLMD��6SOLW�����L�������������������
>�@� ,YDQþDQ�3LFHN�� %��� +RUYDWK�� .��� 6WUHOHF� 0DKRYLü�� 1��� *DMLü�ýDSND�� 0�� ��������

)RUFLQJ�PHFKDQLVPV�RI�D�KHDY\�SUHFLSLWDWLRQ�HYHQW�LQ�WKH�VRXWKHUQ�$GULDWLF�DUHD,

1DWXUDO�KD]DUGV�������������������
>�@� 3DWUþHYLü��9����������Analiza kiša jakog intenziteta, MDJLVWDUVNL�UDG�QD�)DNXOWHWX�

JUDÿHYLQVNLK�]QDQRVWL�6YHXþLOLãWD�X�=DJUHEX��=DJUHE��QHSXEOLFLUDQR�
>��@� 5$,10$1���������$QDOL]D�RERULQD�QD�SLORW�SRGUXþMLPD�X�,VWUL�L�=DJUHEX��SURMHNW�

5$,10$1����YRGLWHOM�VWXGLMH��5XELQLü��-����*UDÿHYLQVNL�IDNXOWHW�X�5LMHFL�L�'UåDYQL�
KLGURPHWHRURORãNL�]DYRG��5LMHND�=DJUHE��QHSXEOLFLUDQR�

>��@� 5XELQLü��-����������,QåHQMHUVND�REUDGD�NUDWNRWUDMQLK�LQWHQ]LWHWD�RERULQD, Zbornik 

UDGRYD�VHPLQDUD�3UDNWLþQD�KLGURORJLMD��=DJUHE�����L��������������'UXãWYR�JUDÿHYQLK�
LQåHQMHUD�L�+UYDWVNR�KLGURORãNR�GUXãWYR��=DJUHE��������

>��@� 5XELQLü��-���%DUEDOLü��'���2åDQLü��1����������$QDOL]D�SULVWXSD�LQåHQMHUVNRM�REUDGL�
NUDWNRWUDMQLK�MDNLK�NLãD�X�+UYDWVNRM�QD�SULPMHUX�3XOH, =ERUQLNX�UDGRYD�+UYDWVNH�
YRGH�X����VWROMHüX��8U��*HUHã��'����+UYDWVNH�YRGH��=DJUHE����������

>��@� 5XELQLü�-��� *DMLü�ýDSND�0��� 0LONRYLü�-��� 2åDQLü�1�� �������� Intenziteti oborine 

�� SUREOHPL� REUDGH� L� LQWHUSUHWDFLMH� X� SUDNVL�� =ERUQLN� UDGRYD� VD� 2NUXJORJ� VWROD�
8ORJD�KLGURORJLMH� X� VWUXNWXUL� JRVSRGDUVWYD�+UYDWVNH� �8U��%RQDFFL��2���+UYDWVNR�
KLGURORãNR�GUXãWYR��=DJUHE���������
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>��@� 6+0=���������2NUXJOL�VWRO�R�PHWRGRORãNLP�DVSHNWLPD�REUDGH�L�DQDOL]H�LQWHQ]LWH-
ta kiša��0DWHULMDOL� -XJRVORYHQVNRJ� VLPSR]LMXPD� R� LQåLQMHUVNRM� KLGURORJLML�� 6SOLW��
������������������VWU�

>��@� 6UHEUHQRYLü��'����������.LãQL�LQWHQ]LWHWL�L�QMLKRYD�SULPMHQD�X�RGUHÿLYDQMX�PDNVL-
PDOQLK�YRGQLK�NROLþLQD��*UDÿHYLQVND�NQMLJD��%HRJUDG�

>��@� 6UHEUHQRYLü��'����������8þHVWDORVW�GQHYQLK�NLãD�L�MDNL�NLãQL�LQWHQ]LWHWL�X�UHODFLML�V�
JRGLãQMRP�RERULQRP��*UDÿHYLQDU����

AUTORI

GU��VF��-RVLS�5XELQLü��GLSO��LQJ��JUDÿ��a
PU��VF��.VHQLMD�&LQGULü�.DOLQ��GLSO��LQJ��¿]��b
0DMD�5DGLãLü��PDJ��LQJ��DHGLI��a
GU��VF��,YDQ�*�WWOHU��GLSO��LQJ��¿]� b
GU��VF��1LQR�.UYDYLFD��GLSO��LQJ��JUDÿ��a

a *UDÿHYLQVNL�IDNXOWHW�X�5LMHFL��5DGPLOH�0DWHMþLþ����������5LMHND��+UYDWVND��jrubinic@

XQLUL�KU��maja.radisic@uniri.hr��QLQR�NUYDYLFD#XQLUL�KU
b� 'UåDYQL�+LGURPHWHRURORãNL� ]DYRG��*ULþ� ��� ������=DJUHE��+UYDWVND��cindric@cirus.

GK]�KU, LYDQ�JXHWWOHU#FLUXV�GK]�KU
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Dijana Oskoruš, 

6$ä(7$.��8�VOXþDMHYLPD�LQWHQ]LYQLK�RERULQD�L�MXJD�SUDüHQRJ�YLVRNLP�YDORYLPD��]ERJ�
VYRMH� WRSRJUDIVNH� NRQ¿JXUDFLMH�� SRSODYDPD� MH� QDURþLWR� XJURåHQR� MDGUDQVNR� REDOQR�
SRGUXþMH�NDR�L�GDOPDWLQVNR�]DOHÿH��3RVHEQR�WUHED�LVWDNQXWL�NUãND�SROMD��JGMH�VX�WL�SURFHVL�
QDURþLWR�LQWHQ]LYQL�L�WHãNR�LK�MH�]DELOMHåLWL��0HÿXWLP��QD�RVQRYL�SUHFL]QH�PHWHRURORãNH�L�
KLGURORãNH�SURJQR]H�EXMLþQLK�SRSODYD��PRJXüH�MH�SODQLUDWL�WHUHQVND�PMHUHQMD�L�X�WDNYLP�
XYMHWLPD��8�UDGX�üH�ELWL�SULND]DQL�HNVWUHPQL�GRJDÿDML�X�UD]GREOMX�RG�����GR��������������
L�RG�����GR��������������NDGD�MH�ORNDOQR�SDOD�RELOQD�RERULQD�X�REOLNX�L]UDåHQLK�SOMXVNRYD�
SUDüHQLK�JUPOMDYLQRP��ãWR�MH� LPDOR�]D�SRVOMHGLFX�SRMDYX�EXMLþQLK�SRSODYD�QD�SRGUXþMX�
.RQDYRVNRJ�SROMD��=D�WH�GRJDÿDMH�VX�SULND]DQL�UH]XOWDWL�KLGURORãNLK�SURJQRVWLþNLK�PRG-

HOD��6(())*6�L�()$6��NRML�VH�X�'UåDYQRP�KLGURPHWHRURORãNRP�]DYRGX�NRULVWH�]D�SURJ-

QR]X�EXMLþQLK�SRSODYD��7DNRÿHU�VX�VLVWHPDWL]LUDQL��REUDÿHQL�L�SULND]DQL�KLGURORãNL�SRGDFL�
L]PMHUHQL�QD�KLGURORãNLP�SRVWDMDPD�QD�YRGRWRFLPD�/MXWD��.RQDYRþLFD�L�.RSDþLFD�
./-8ý1(�5,-(ý,� EXMLþQH�SRSODYH��YUãQL�SURWRN��KLGURORãNL�SURJQRVWLþNL�PRGHO��.RQD-
vosko polje

THE KONAVLE FIELD IN 2018 

ABSTRACT��'XH�WR�WKHLU� WRSRJUDSKLF�IHDWXUHV�� WKH�$GULDWLF�FRDVWDO�UHJLRQ�DQG�'DOPD-
WLDQ�KLQWHUODQG�DUH�SDUWLFXODUO\�YXOQHUDEOH�WR�ÀRRGLQJ�LQ�FDVHV�RI�LQWHQVLYH�SUHFLSLWDWLRQ�
IROORZHG�E\� WKH� VLURFFR�ZLQG� �MXJR��DQG�KLJK�ZDYHV��7KHVH�SURFHVVHV�DUH�SDUWLFXODUO\�
LQWHQVH�DQG�GL൶FXOW�WR�UHFRUG�LQ�NDUVW�¿HOGV��+RZHYHU��EDVHG�RQ�DFFXUDWH�PHWHRURORJLFDO�
DQG�K\GURORJLFDO� IRUHFDVWV�RI�ÀDVK�ÀRRGV�� LW� LV�SRVVLEOH� WR�SODQ�¿HOG�PHDVXUHPHQWV� LQ�
VXFK�FRQGLWLRQV�DV�ZHOO��7KH�SDSHU�SUHVHQWV�H[WUHPH�HYHQWV�LQ�WKH�SHULRGV�IURP���������
2FWREHU������DQG���������1RYHPEHU�������ZLWK�KHDY\�ORFDO�SUHFLSLWDWLRQ�LQ�WKH�IRUP�RI�
WKXQGHUVWRUPV�WKDW�UHVXOWHG�LQ�WKH�RFFXUUHQFH�RI�ÀDVK�ÀRRGLQJ�LQ�WKH�.RQDYOH�¿HOG��)RU�
WKHVH�HYHQWV��WKH�UHVXOWV�RI�WKH�K\GURORJLFDO�IRUHFDVWLQJ�PRGHOV��6(())*6�DQG�()$6���
ZKLFK�DUH�XVHG�E\�WKH�&URDWLDQ�0HWHRURORJLFDO�DQG�+\GURORJLFDO�6HUYLFH�IRU�ÀDVK�ÀRRG�
IRUHFDVWLQJ��DUH�SUHVHQWHG��6\VWHPL]HG��SURFHVVHG�DQG�SUHVHQWHG�K\GURORJLFDO�GDWD�PHD-
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VXUHG�DW�WKH�K\GURORJLFDO�VWDWLRQV�RQ�WKH�ZDWHUFRXUVHV�/MXWD��.RQDYRþLFD�DQG�.RSDþLFD�
are also included. 

.(<:25'6�� )ODVK� ÀRRGV�� SHDN� GLVFKDUJH�� K\GURORJLFDO� IRUHFDVWLQJ� PRGHO�� .RQDYOH�
¿HOG

1. UVOD 

.RQDYRVNR� SROMH� MH� VPMHãWHQR� QD� NUDMQMHP� MXJRLVWRNX� +UYDWVNH�� MXåQR� RG� JUDGD�
'XEURYQLND�� QHSRVUHGQR� X]� JUDQLFX� VD�%L+� L�&UQRP�*RURP��3RNULYD� SRYUãLQX� RG� ���
NP2��D�JODYQL�UHFLSLMHQWL�WRJ�SROMD�VX�UMHþLFD�/MXWD�WH�EXMLFH�.RQDYRþLFD�L�.RSDþLFD��=RQD�
SRQRUD� QDOD]L� VH� QD� ���P� Q�P�� V� NRWRP� SUHOMHYD� �����P� Q�P��� VOLND� �� Godine 1910. 

L]UDÿHQ�MH�SURMHNW�RGYRGQRJ�WXQHOD�SUHPD�PRUX��LVSRG�.RQDYRVNLK�VWLMHQD��D�������JRGLQH�
]DSRþHOL�VX�UDGRYL�QD�EXãHQMX�WXQHOD�V�L]OD]QH�VWUDQH��1DNRQ�SUHNLGD�WLMHNRP����6YMHWVNRJ�
UDWD�L�L]PMHQH�SURMHNWD�YH]DQR�]D�SRYHüDYDQMH�NDSDFLWHWD��WXQHO�MH�GRYUãHQ�������JRGLQH�
X� XNXSQRM� GXOMLQL� RG� �����P�� VOLND� ���7DGD� MH� L]YUãHQD� L� GMHORPLþQD� UHJXODFLMD�/MXWH��
.RSDþLFH�L�.RQDYRþLFH�X�QL]LQVNRP�GLMHOX�WRND���%HUDNRYLü��%��L�GU��������

6OLND����3UHOMHY�QD�XOD]X�X�SRQRU�
�)RWR��+LJUD�G�R�R���6SOLW�

�6OLND����8OD]�X�WXQHO�]D�HYDNXDFLMX�YHOLNLK�
YRGD��)RWR��+LJUD�G�R�R���6SOLW�

2. HIDROGRAFIJA KONAVOSKOG POLJA

8�SURãORVWL�MH�SROMH�YHüL�GLR�JRGLQH�ELOR�SRSODYOMHQR��VWRJD�MH�JODYQL�FLOM�ELR�RGUåDYDQMH�
L� þLãüHQMH� SRQRUD� X� VYUKX� VPDQMHQMD� SRSODYD�� � 1D� JUD¿þNRP� SULND]X� EURMD� GDQD� VD�
SRSODYRP�X�UD]GREOMX�RG�������GR�������JRGLQH��VOLND����YLGOMLYR�MH�GD�MH�SULMH�L]JUDGQMH�
WXQHOD��������SROMH�UHGRYQR�ELOR�SRSODYOMHQR�RG�PMHVHF�L�SRO�GDQD�GR�þDN���PMHVHFD�X�
NLãRYLWLMLP� JRGLQDPD�� ãWR� MH� RQHPRJXüDYDOR� SROMRSULYUHGQX� SURL]YRGQMX�� 1DNRQ� ���
ID]H� L]JUDGQMH� WXQHOD�� EURM� GDQD� V� SRSODYRP� VH� VPDQMLR� QD�PDQMH� RG� ���� X� L]QLPQLP�
JRGLQDPD�GR����GDQD��1DNRQ�������JRGLQH��RGQRVQR����ID]H�UHNRQVWUXNFLMH�WXQHOD��EURM�
GDQD� V� SRSODYRP� VH� VYHR�QD� ��� D�PDNVLPDOQR����GDQD�X� JRGLQL��8� VDGDãQMRM� VLWXDFLML�
WXQHO�MH�X�IXQNFLML�VDPR�NRG�YHüLK�YRGD��D�NRG�PDQMLK�YRGQLK�NROLþLQD�YRGD�L�GDOMH�RWMHþH�
NUR]�SRQRUH�� VOLND������0HÿXWLP��NRG�PDNVLPDOQLK�YRGD�GROD]L�GR�SODYOMHQMD�SROMD� MHU�
MH�NDSDFLWHW� WXQHOD�GLPHQ]LRQLUDQ�QD�SULKYDW�YHOLNH�YRGH�RG����P3�V� �35��������� �GRN�
HNVWUHPQD�����JRGLãQMD�SURWRND�L]QRVL����P3�V���2VNRUXã��'��������
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1D� VOLFL� �� MH� SULND]DQD� NDUWD� SRGUXþMD� V� ORNDFLMDPD� KLGURORãNLK� SRVWDMD�� /MXWD�'YRUL�
QL]Y��/MXWD�*UXGD��.RQDYRþLFD�*UXGD�X]Y��L�.RSDþLFD�*UXGD��0MHURGDYQH�PHWHRURORãNH�
SRVWDMH�]D�WR�SRGUXþMH�VX��*03�'XEURYQLN��*03�'XEURYQLN�DHURGURP��$03�äDUNRYLFD��
$03�3UHYODND�WH�NLãRPMHUQH�SRVWDMH�3ULGYRUMH�L�ýLEDþD�
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6OLND������%URM�GDQD�VD�SRSODYRP�X�UD]GREOMX�RG�������GR�������JRGLQH

5MHþLFD�/MXWD�L]YLUH�NRG�]DVHRND�$UEDQDV��QD�VMHYHUQRP�UXEX�.RQDYRVNRJ�SROMD�L�GXJD�
MH� ãHVW� NLORPHWDUD�� 3ULKUDQMXMH� VH� L]� QHNROLNR� L]YRUD� QD� YLVLQL� RG� ���� GR� ����P�Q�P���
D�GUHQLUD�NUãNR�]DOHÿH�RG�*UDED��8EOD� L�SDGLQD�2UMHQD��3RG�XWMHFDMHP�NLãD�NRMH�VX�QD�
WRP�SRGUXþMX�X�]LPVNRP�GLMHOX�JRGLQH�RELOQH��QDJOR�VH�SRYHüDYD�SURWRN�NRML�VH�NUHüH�X�
UDVSRQX�RG�����GR����P3�V��1DMVWDULML�YRGRND]�]D�SUDüHQMH�UD]LQH�YRGH�X�SROMX�SRVWDYOMHQ�
MH�MRã�������JRGLQH�QD�/MXWRM��QHSRVUHGQR�NRG�SRQRUD��'YDGHVHWDN�JRGLQD�NDVQLMH�GUXJL�
YRGRND]�MH�SRVWDYOMHQ�NRG�VDPRJ�L]YRUD�/MXWH��D�NDVQLMH�MH�SUHPMHãWHQ�QL]YRGQR�QD�PRVW��
2G�������VH�QDOD]L�X�PMHVWX�'YRUL��QD�UHJXOLUDQRP�SRWH]X�YRGRWRND��QD�QDMX]YRGQLMRM�
VWHSHQLFL� ULMHNH� /MXWH�� 1R�� EXGXüL� GD� MH� VWHSHQLFD� SUHãLURND�� QLMH� ELOR� PRJXüH� WRþQR�
RGUHGLWL�SURWRNH�X�VXãQRP�UD]GREOMX�JRGLQH��VWRJD�MH�MH�������������JRGLQH��L]PHÿX�GYLMX�
SUHOMHYQLK� VWHSHQLFD��XVSRVWDYOMHQD�QRYD�SRVWDMD�SRG�QD]LYRP�/MXWD�'YRUL�QL]YRGQL�� D�
������L�������JRGLQH�L]YUãHQD�MH�UHJXODFLMD�YRGRWRND�X]YRGQR�RG�KLGURORãNH�SRVWDMH��
1HSRVUHGQR� X]YRGQR� RG� KLGURORãNH� SRVWDMH� YRGD� RWMHþH� X� OLMHYL� L� GHVQL� NDQDO�� 9RGX�
GHVQRJ�NDQDOD�NRULVWL� UHVWRUDQ�³.RQDYRVNL�GYRUL´�� D�YRGH� OLMHYRJ�NDQDOD� VH�NRULVWH� ]D�
QDYRGQMDYDQMH�.RQDYRVNRJ�SROMD��8�OMHWQLP��VXãQLP�PMHVHFLPD�NDQDOL�X]LPDMX�VYX�YRGX�
/MXWH�WH�JODYQR�NRULWR�RVWDMH�VXKR��.ROLþLQX�YRGH�X�NDQDOLPD�QLMH�PRJXüH�WRþQR�RGUHGLWL�
MHU�PMHãWDQL�L]JUDGQMRP�LPSURYL]LUDQLK�EUDQD�X�NDQDOLPD�QHUHDOQR�SRGLåX�YRGRVWDMH�WH�VH�
QH�PRåH�RGUHGLWL�þYUVWL�4�+�RGQRV�L�GH¿QLUDWL�SURWRþQD�NULYXOMD��
9RGRWRFL� .RQDYRþLFD� L� .RSDþLFD� VX� EXMLþQRJ� NDUDNWHUD�� .RULWD� VX� LP� QDMYHüL� GLR�
JRGLQH�VXKD��D�X�NLãQRP�UD]GREOMX�YRGQL�YDORYL�QDJOR�GROD]H�L�YUHPHQVNL�NUDWNR�WUDMX��
1HRGUåDYDQMH�NRULWD�QD�ORNDFLML�PMHUQLK�SUR¿OD�MH�VWDOQR�SULVXWDQ�SUREOHP�MHU�YRGRSULYUHGD�
VDPR� SRYUHPHQR� RþLVWL� NRULWR� RG� EXMQH� YHJHWDFLMH�� ,]UD]LWR� WXUEXOHQWQR� WHþHQMH� MH�
GRGDWQL�SUREOHP�NRML�RQHPRJXüDYD�SURYHGEX�PMHUHQMH�SURWRND�NRG�YHOLNLK�YRGD��,]�VYLK�



114 Dijana Oskoruš, 

QDEURMHQLK� UD]ORJD�X� VWXGLMVNRM�SUDNVL� MH� ]D� WDNYH�SUR¿OH� þHVWR�YHOLNL� L]D]RY�GH¿QLUDWL�
VWDELODQ�4�+�RGQRV��D�SRVOMHGLþQR�WLPH�L�NROLþLQH�YRGH�NRMH�SURWMHþX�.RQDYRVNLP�SROMHP��
7RþND�JGMH�VH�VDVWDMX�VYD�WUL�YRGRWRND��þLMD�VH�XNXSQD�VOLYQD�SRYUãLQD�SURFMHQMXMH�QD�����
NP2���QDOD]L�VH�QHSRVUHGQR�SULMH�SRQRUD��8SUDYR�QD�WRM�QDMQLåRM�WRþNL�SROMD�YRGRVWDML�PRJX�
X�VDPR����VDWD�SRUDVWL�]D�YLãH�RG���P�WH�XNXSQL�YROXPHQ�YRGH�NRMD�VH�RYGMH�X�NUDWNRP�
UD]GREOMX�DNXPXOLUD�SUHOD]L�NDSDFLWHW�SRQRUD�RG����P3�V��D�ãWR�RGJRYDUD�YRGRVWDMX�RNR�
����FP�QD�+3�*UXGD�/MXWD��VOLND����

6OLND������.DUWD�SRGUXþMD�V�ORNDFLMDPD�PMHURGDYQLK�KLGURORãNLK�L�PHWHRURORãNLK�SRVWDMD

2.1. Ekstremne oborine

1D� RYRP� SRGUXþMX� VX� SULVXWQH� L]PMHQH� L]X]HWQR� VXãQLK� L� HNVWUHPQR� NLãQLK� UD]GREOMD��
D� X� SRVOMHGQMLK� GHVHWDN� JRGLQD� HNVWUHPQH� GQHYQH� RERULQH� L]UD]LWR� ORNDOQRJ� NDUDNWHUD�
þHVWR�SUHPDãXMX�PDNVLPDOQH�PMHVHþQH�NROLþLQH�L]PMHUHQH�QD�WRP�SRGUXþMX��8�WDEOLFL���
SULND]DQH�VX�GQHYQH�NROLþLQH�RERULQD�L]PMHUHQH�QD�PHWHRURORãNLP�SRVWDMDPD�'XEURYQLN��
äDUNRYLFD��'XEURYQLN�DHURGURP�L�3UHYODND��
U UD]GREOMX�RG�����GR��������������X�'XEURYQLNX� MH�SDOD�YHOLND�NROLþLQD�NLãH�NRMD� MH�
L]D]YDOD�EXMLFH�L�SRSODYH�X�VDPRP�JUDGX��0HÿXWLP�����NP�MXåQLMH�WD�RERULQD�QLMH�L]D]YDOD�
]QDþDMQLML�SRUDVW�EXMLFD�QD�SRGUXþMX�.RQDYRVNRJ�SROMD��1D�JUD¿þNLP�SULND]LPD�RERULQD�
L�YRGRVWDMD�]D�WDM�GRJDÿDM��VOLND���YLGOMLYR�MH�GD�MH�SRUDVW�YRGRVWDMD�ELR�YUOR�EODJ�QD�VYLP�
KLGURORãNLP�SRVWDMDPD�RVLP�QD�KLGURORãNRM�SRVWDML�*UXGD���/MXWD��JGMH�VX�VH�VDVWDOL�VYL�
SRYUãLQVNL�GRWRFL�V�SROMD��
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8�GUXJRP�GRJDÿDMX�RG�����GR��������������SRGUXþMH�MXåQR�RG�'XEURYQLND��X]�JUDQLFX�
V�&UQRP�*RURP�SRJRGLOR�MH�VQDåQR�QHYULMHPH�SUDüHQR�MDNRP�NLãRP�L�JUPOMDYLQRP��1D�
VOLFL� �� SULND]DQH� VX�YULMHGQRVWL� RERULQD� L]PMHUHQH�������� QD�SRMHGLQLP�PHWHRURORãNLP�
SRVWDMDPD�NDR�L�QMLKRYD�SURVWRUQD�LQWHUSRODFLMD�L]PHÿX�*03�'XEURYQLN�L�$03�3UHYODND��
3UHPD�SRGDFLPD�X� WDEOLFL� �� QD�$03�3UHYODND� MH� ������� ]DELOMHåHQD� UHNRUGQD�NROLþLQD�
RERULQH�RG�������PP�GRN�MH�QD�SRVWDML�'XEURYQLN�DHURGURP�WDM�GDQ�SDOR�����PP��7R�
MH� LPDOR� ]D� SRVOMHGLFX� SRMDYX� EXMLþQLK� SRSODYD� QD� SRGUXþMX�.RQDYRVNRJ� SROMD�� ãWR� MH�
YLGOMLYR�L]�JUD¿þNRJ�SULND]D�QD�VOLFL����

7DEOLFD����'QHYQH�RERULQH��PP��L]PMHUHQH�QD�PHWHRURORãNLP�SRVWDMDPD
� X�����L�����PM�������

NAZIV MP 28.10. 29.10. 30.10. 19.11. 20.11. 21.11.

GMP Dubrovnik 7,1 5 28,4 2,9 54,9 27,3

6,4 4,7 13 2,6 85 15,7

GMP DUBROVNIK  AERODR. 19 4,4 52,2 1,4 108 13,8

AMP PREVLAKA 15,9 20,8 22,9 1,7 231,3 1,8

kišomjer 3,2 10,0 50,0 0 14,0 59,0

PRIDVORJE kišomjer 11,7 33,2 68,3 0 20,3 76,9

6OLND����,]PMHUHQH�L�LQWHUSROLUDQH�NROLþLQH�RERULQH�L]PMHUHQH�������������QD�SRGUXþMX�RG�
'XEURYQLND�GR�3UHYODNH
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6OLND�����6DWQH�YULMHGQRVWL�RERULQD�L�YRGRVWDMD�X�.RQDYRVNRP�SROMX
RG�����GR������������
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oborina: AMP Prevlaka

vodostaj: HP Ljuta - Gruda

vodostaj: Ljuta - Dvori nizv.

6OLND�����6DWQH�YULMHGQRVWL�RERULQD�L�YRGRVWDMD�X�.RQDYRVNRP�SROMX
RG�����GR������������

2.2. Hidrološka prognoza

=D� VSRPHQXWH� GRJDÿDMH� SULND]DQL� VX� UH]XOWDWL� KLGURORãNRJ� SURJQRVWLþNRJ� VXVWDYD�
6(())*6���:02��6RXWK�(DVW�(XURSH�)ODVK�)ORRG�*XLGDQFH�6\VWHP��L�()$6��(XURSHDQ�
)ORRG�$ZDUHQHVV�6\VWHP��NRML� VH�X�'UåDYQRP�KLGURPHWHRURORãNRP�]DYRGX�NRULVWH�]D�
SURJQR]X�EXMLþQLK�L�ULMHþQLK�SRSODYD��
1D� RVQRYL� SURGXNDWD� RED� SURJQRVWLþND� VXVWDYD� SULSUHPDMX� VH� XSR]RUHQMD� QD� SRMDYX�
EXMLþQLK�SRSODYD��1D�VOLNDPD��� L���SULND]DQL�VX� L]DEUDQL�SURGXNWL�VXVWDYD�6(())*6�L�
()$6�QD�RVQRYL�NRMLK� MH�'UåDYQL�KLGURPHWHRURORãNL� ]DYRG�]D����� L� ������������ L]GDR�
XSR]RUHQMH� QD� EXMLþQH� SRSODYH� QD� NUDMQMHP� MXJX� ]HPOMH�� 2YD� LQIRUPDFLMD� MH� ELOD� RG�
L]X]HWQH�YDåQRVWL�]D�SODQLUDQMH�WHUHQVNLK�PMHUHQMD�QD�SRGUXþMX�.RQDYRVNRJ�SROMD�WH�MH�
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WYUWND�+LJUD�G�R�R�� L]�6SOLWD�SODQLUDOD� L� L]YUãLOD� VHULMX�PMHUHQMD�X�YUKX�YRGQRJ�YDOD�QD�
KLGURORãNLP�SRVWDMDPD�*UXGD�.RSDþLFD�L�*UXGD�X]Y��.RQDYRþLFD�

1.1.2017. - 31.12.2017.

Q (m3/s)

17,016,015,014,013,012,011,010,09,08,07,06,05,04,03,02,01,0

H
 (

c
m

)

180

160

140

120

100

80

60

40

20

02.03.2018. 80 0,50 6,80

30.10.2018. 110 0,47 8,08

30.10.2018. 78 0,43 5,33

30.10.2018. 39 0,20 1,66

30.10.2018. 31 0,11 0,79

6OLND����6(())*6�SURJQR]D�RERULQH�]D�
������������X����VDWL

6OLND�����()$6�SrognozD�ULMHþQLK�SRSODYD��
��������������X����VDWL

2.3. Krivulje protoka

1D�VOLNDPD����L����VX�SULND]DQH�SURWRþQH�NULYXOMH�GH¿QLUDQH�]D�KLGURORãNH�SRVWDMH�X�������
JRGLQL��]DMHGQR�V�QRYLP�UH]XOWDWLPD�PMHUHQMD�L]�������JRGLQH��1D�VOLFL����MH�YLGOMLYR�GD�
PMHUHQMD�QD�+3�.RSDþLFD�*UXGD�X�VUHGQMHP�VHJPHQWX�RGVWXSDMX�RG�GH¿QLUDQH�NULYXOMH�
X� RGQRVX� QD� YDQYHJHWDFLMVNR� UD]GREOMH�� ãWR� XSXüXMH� QD� YHOLNL� XWMHFDM� YHJHWDFLMH� QD�
SURWRþQRVW�NRULWD��,]�WRJ�UD]ORJD�GH¿QLUDMX�VH�NULYXOMH�VDPR�]D�NUDüH�SHULRGH��VOLND����

6OLND�����.ULYXOMD�SURWRND�]D�UD]GREOMH�����������������������]D�+3�.RSDþLFD�*UXGD
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6OLND�����.ULYXOMD�SURWRND�]D�UD]GREOMH����������������������
]D�+3�.RQDYRþLFD�*UXGD�X]Y�

,]� JUD¿þNRJ� SULND]D� NULYXOMH� ]D� +3� .RQDYRþLFD�*UXGD� X]Y�� �VOLND� ���� YLGOMLYR� MH� GD�
QRYD�PMHUHQMD�XYHOLNH�XWMHþX�QD�DSURNVLPLUDQL�4�+�RGQRV�X�VHJPHQWX�YHOLNLK�YRGD��=D�
YRGRVWDM�+ ����FP� L]PMHUHQ� MH�SURWRN�4P �����P3�V��D�]D�+ ����FP��4P �����P3�V��
3UHPD�YDåHüRM�NULYXOML�]D�SUYL�VOXþDM�4

k
 �����P3�V��D�]D�GUXJL�4

k
 �����P3�V��ãWR�X�SUYRP�

VOXþDMX�SUHGVWDYOMD�UD]OLNX�RG������D�X�GUXJRP�������.DGD�VH�QD�RVQRYL�QRYLK�PMHUHQMD�
]D�������JRGLQX�EXGH�GH¿QLUDR�QRYL�4�+�RGQRV��UD]OLND�X�YUKX�YRGQRJ�YDOD�X�RGQRVX�QD�
NULYXOMX�L]�������üH�ELWL�L�YHüD�EXGXüL�GD�VX�QD�RYRM�SRVWDML�]DELOMHåHQL�YRGRVWDML�SUHNR�
����FP��
%H]�RE]LUD�ãWR�VH�HNVWUDSROLUDQL�GLR�NULYXOMH�VPDWUD�SRX]GDQLP�VDPR�X�SRGUXþMX�GR������
UDVSRQD�YRGRVWDMD�V�L]PMHUHQLP�SURWRFLPD��X�SUDNVL�VH�]D�RYDNYH�GRJDÿDMH�NULYXOMD�þHVWR�
]QDþDMQR�HNVWUDSROLUD�QHNRP�RG�VWDQGDUGQLK�PHWRGD�WH�VH�QDNQDGQR�YDOLGLUD�PMHUHQMLPD��
1HGRVWDWDN� SRGDWDND�PMHUHQMD� SURWRND� NRG� YLVRNLK� YRGRVWDMD�� GR� NRMH� þHVWR� GROD]L� L]�
VDVYLP� WHKQLþNLK� UD]ORJD� �RELþQR� MH� WR� NUDWNRüD� WUDMDQMD� YRGQRJ� YDOD� L� QHPRJXüQRVW�
RUJDQL]DFLMH� PMHUHQMD��� MHVW� þLQMHQLFD� NRMD� R]ELOMQR� PRåH� XJUR]LWL� NYDOLWHWX� RYRJ�
NRUHODFLMVNRJ� RGQRVD�� 3LWDQMD� WRþQRVWL� GH¿QLUDQMD� NULYXOMH� MH� ]DSUDYR� SLWDQMH� WRþQRVWL�
RGUHÿLYDQMD� PDNVLPDOQLK� SURWRND�� VWRJD� VH� GREUL� UH]XOWDWL� VHULMH� PMHUHQMD� QH� PRJX�
SUHQDJODVLWL���6UHEUHQRYLü�'��������

8� UDGX� VX� SULND]DQL� HNVWUHPQL� KLGUR�PHWHRURORãNL� GRJDÿDML� NUDMHP� ������ JRGLQH� QD�
SRGUXþMX� .RQDYRVNRJ� SROMD�� NDR� WLSLþQRP� SULPMHUX� VSHFL¿þQLK� KLGURORãNLK� SURFHVD� X�
NUãNLP�SROMLPD��=D�WDNYH�VOLYRYH�QHGRVWDWDN�L]PMHUHQLK�SRGDWDND�þHVWR�SUHGVWDYOMD�YHOLN�
L]D]RY� X� SULSUHPL� NYDOLWHWQLK� KLGURORãNLK� SRGORJD� ]D� SRWUHEH� YRGQRJ� JRVSRGDUVWYD� L�
]DãWLWH�RG�SRSODYD�� ,]D]RYH�SRSXW�GH¿QLUDQMD�SURWRND�X�YUKX�YRGQRJ�YDOD�SRNXãDOR�VH�
SUHPRVWLWL�]DMHGQLþNRP�VXUDGQMRP�GYLMX�LQVWLWXFLMD�'+0=�L�+LJUD�G�R�R���SXWHP�UD]PMHQH�
LQIRUPDFLMD�YH]DQLK�]D�KLGURORãNH�SURJQR]H�EXMLþQLK�SRSODYD�NDR�L�GREULP�SODQRP�VHULMH�

6.6.2017. - 31.12.2017.

Q (m3/s)

30,0025,0020,0015,0010,005,00

H
 (

c
m

)
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30.10.2018 32 0,06 0,17

20.11.2018 140 1,04 32,60

20.11.2018 121 1,00 22,40

20.11.2018 50 0,19 1,81
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WHUHQVNLK�PMHUHQMD��6XUDGQMD� LQVWLWXFLMD�X�SRGUXþMX�PRQLWRULQJD��YRGQRJ�JRVSRGDUVWYD��
]DãWLWH�RG�SRSODYD�L�ORNDOQH�]DMHGQLFH�X�EXGXüLP�NOLPDWVNLP�VFHQDULMLPD�ELWL�üH�RG�YHOLNH�
YDåQRVWL��VWRJD�MH�QHRSKRGQR�XODJDWL�X�XþLQNRYLWL�VXVWDY�PHÿXVREQH�UD]PMHQH�LQIRUPDFLMD�
SRWUHEQLK�]D�REDYOMDQMH�SRMHGLQLK�GMHODWQRVWL��
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.07.

REZULTATI PROJEKTA DRIDANUBE ZA HRVATSKU  

6$ä(7$.��8�RYRP�UDGX�SUHGVWDYOMHQL�VX�JODYQL�UH]XOWDWL�SURMHNWD�5L]LFL�RG�VXãH�X�'X-

QDYVNRM� UHJLML� �'UL'DQXEH�� ]D� SRGUXþMH� +UYDWVNH�� 8VSRUHÿHQL� VX� WUHQXWQL� LQGHNVL� ]D�
SUDüHQMH� VXãH� NRML� VH� RSHUDWLYQR� NRULVWH� X� 'UåDYQRP� KLGURPHWHRURORãNRP� ]DYRGX�
�'+0=��V�SURGXNWLPD�UD]YLMHQLP�X�VNORSX�SURMHNWD��NDUWH�SURFMHQH�XþLQDND�VXãH�QD�SRO-
MRSULYUHGQH�NXOWXUH�L�ãXPH�L�VDWHOLWVNLP�SURGXNWLPD�XVSRVWDYOMHQRJ�VXVWDYD�SUDüHQMD�VXãH�
��'URXJKW�:DWFK���$QDOL]D�MH�SURYHGHQD�]D�WUL�NOLPDWVNL�UD]OLþLWD�SLORW�SRGUXþMD�X�+UYDWV-
NRM��2VMHþNR�EDUDQMVND�åXSDQLMD��*UDG�=DJUHE�L�6SOLWVNR�GDOPDWLQVND�åXSDQLMD��V�FLOMHP�
LVSLWDYDQMD�PRJXüQRVWL�SULPMHQH�EHVSODWQR�GRVWXSQLK�VDWHOLWVNLK�SURGXNDWD�QD�SODWIRUPL�
'URXJKW�:DWFK�]D�SUDüHQMH�VXãH��D�NRML�XNOMXþXMX�YODåQRVW�WOD�L�VWDQMH�YHJHWDFLMH��'UL'DQ-

XEH�MH�PHÿXQDURGQL�VWUXNWXUQL�(8�SURMHNW�¿QDQFLUDQ�3URJUDPRP�WUDQVQDFLRQDOQH�VXUDGQ-

MH�'XQDY��,QWHUUHJ�'XQDY��NRML�MH�]DSRþHR�V�SURYHGERP�X�VLMHþQMX�������JRGLQH�X�WUDMDQMX�
RG����PMHVHFL��'+0=�MH�JODYQL�KUYDWVNL�SDUWQHU�X�SURMHNWX��2SüL�FLOM�SURMHNWD�'UL'DQ-

XEH�MH�XQDSULMHGLWL�PRJXüQRVWL�SUDYRYUHPHQRJ�RGJRYRUD�QD�VXãX�X�'XQDYVNRM�UHJLML�WH�
SREROMãDWL�VSUHPQRVW�]D�XSUDYOMDQMH�VXãRP�XYRÿHQMHP�QRYLK�DODWD�]D�SUDüHQMH�L�SURFMHQX�
UL]LND�RG�VXãH�WH�SREROMãDQMH�VXUDGQMH�L]PHÿX�RSHUDWLYQLK�VOXåEL�L�GRQRVLWHOMD�RGOXND�QD�
QDFLRQDOQRM�L�UHJLRQDOQRM�UD]LQL��*ODYQL�UH]XOWDWL�SURMHNWD�VX������XVSRVWDYOMHQ�RSHUDWLYQL�
VXVWDY�]D�SUDüHQMH�VXãH��W]Y��'URXJKW�:DWFK��X�VYUKX�ãWR�WRþQLMHJ�L�H¿NDVQLMHJ�XSR]RUHQMD�
QD�VXãX������SULSUHPOMHQD�PHWRGRORJLMD�L]UDGH�SURFMHQH�UL]LND�RG�VXãH�WH�����SULSUHPOMHQ�
NRQFHSWXDOQL�PRGHO�XSUDYOMDQMD�VXãRP�XVNODÿLYDQMHP�]DNRQRGDYQRJ�L�LQVWLWXFLRQDOQRJ�
RNYLUD�X�VYUKX�XQDSUHÿHQMD�SUDYRYUHPHQRJ�RGJRYRUD�QD�VXãX��
./-8ý1(�5,-(ý,��VXãD��'XQDY��'UL'DQXEH��'URXJKW�:DWFK��UL]LN��SUDüHQMH�VXãH

DRIDANUBE PROJECT RESULTS FOR CROATIA 

$%675$&7��,Q�WKLV�SDSHU�WKH�PDLQ�UHVXOWV�RI�WKH�'URXJKW�5LVN�LQ�'DQXEH�5HJLRQ��'UL'D-
QXEH��SURMHFW�DUH�SUHVHQWHG��&XUUHQW�GURXJKW�PRQLWRULQJ�LQGLFHV�XVHG�LQ�&URDWLDQ�0HWHR-

URORJLFDO�DQG�+\GURORJLFDO�6HUYLFH��'+0=��DUH�FRPSDUHG�ZLWK�WKH�SURGXFWV�GHYHORSHG�
LQ�WKH�IUDPH�RI�WKH�SURMHFW��0DSV�RI�HVWLPDWHG�GURXJKW�LPSDFW�RQ�PDLQ�FURS�\LHOGV�DQG�
IRUHVWV�DQG�VDWHOOLWH�SURGXFWV�DYDLODEOH�RQ�WKH�GURXJKW�PRQLWRULQJ�ZHE�SODWIRUP���'URXJKW�
:DWFK���7KH�DQDO\VLV�ZDV�SHUIRUPHG�LQ�RUGHU�WR�H[DPLQH�WKH�SRVVLELOLWLHV�RI�XVLQJ�IUHH�
VDWHOOLWH�SURGXFWV� DYDLODEOH�RQ� WKH�'URXJKW�:DWFK�SODWIRUP� WR�PRQLWRU�GURXJKW��ZKLFK�
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DOVR� LQFOXGH�VRLO�PRLVWXUH�DQG�YHJHWDWLRQ�VWDWXV��7KH�DQDO\VLV�ZDV�SHUIRUPHG�RQ� WKUHH�
SLORW� DUHDV� UHSUHVHQWLQJ� GL൵HUHQW� FOLPDWH� UHJLPHV� LQ�&URDWLD� ��2VLMHN�%DUDQMD�&RXQW\��
&LW\�RI�=DJUHE�DQG�6SOLW�'DOPDWLD�&RXQW\��7KH�'UL'DQXEH�SURMHFW�LV�DQ�LQWHUQDWLRQDO�(8�
VWUXFWXUDO�SURMHFW�IXQGHG�E\�WKH�,QWHUUHJ�'DQXEH�7UDQVQDWLRQDO�3URJUDPPH��,W�VWDUWHG�LQ�
-DQXDU\������DQG�ZLOO�ODVW�IRU����PRQWKV��ZLWK�'+0=�DV�WKH�PDLQ�SDUWQHU�IURP�&URDWLD��
7KH�RYHUDOO�REMHFWLYH�RI�WKH�'UL'DQXEH�SURMHFW�LV�WR�LPSURYH�WKH�GURXJKW�HPHUJHQF\�UH-
VSRQVH�RI�WKH�'DQXEH�UHJLRQ�DQG�WR�LQFUHDVH�WKH�FDSDFLW\�WR�PDQDJH�GURXJKW�E\�LQWURGXF-
LQJ�QHZ�WRROV�IRU�GURXJKW�ULVN�PRQLWRULQJ�DQG�DVVHVVPHQW�DV�ZHOO�DV�WR�LPSURYH�FRRSHUD-
WLRQ�EHWZHHQ�RSHUDWLYH�VHUYLFHV�DQG�GHFLVLRQ�PDNHUV�RQ�QDWLRQDO�DQG�UHJLRQDO�OHYHOV��7KH�
PDLQ�JRDOV�DFKLHYHG�GXULQJ�WKH�SURMHFW�DUH������ZHE�EDVHG�SODWIRUP�IRU�GURXJKW�PRQLWRU-
LQJ���'URXJKW�:DWFK����LV�GHYHORSHG��ZLWK�WKH�DLP�WR�LPSURYH�WKH�DFFXUDF\�DQG�H൶FLHQF\�
RI��GURXJKW�ZDUQLQJV������GURXJKW�ULVN�DVVHVVPHQW�PHWKRGRORJ\�LV�SURSRVHG��DQG�����FRQ-

FHSWXDO�GURXJKW�PDQDJHPHQW�PRGHO�ZKLFK�KDUPRQL]HV� WKH� LQVWLWXWLRQDO�DQG� OHJLVODWLYH�
IUDPHZRUN�LV�SUHSDUHG�LQ�RUGHU�WR�LPSURYH�WLPHO\�GUDXJKW�UHVSRQVH�
.(<:25'6��GURXJKW��'DQXEH��'UL'DQXEH��'URXJKW�:DWFK��ULVN��GURXJKW�PRQLWRULQJ���������������������

1. UVOD

'UL'DQXEH�MH�PHÿXQDURGQL�VWUXNWXUQL�(8�SURMHNW��¿QDQFLUDQ�3URJUDPRP�WUDQVQDFLRQDOQH�
VXUDGQMH�'XQDY��,QWHUUHJ�'XQDY���=DSRþHR�MH�V�SURYHGERP�X�VLMHþQMX�������JRGLQH�X�WUD-
MDQMX�RG����PMHVHFL��3URMHNW�RNXSOMD����SDUWQHUD�L���SULGUXåHQLK�VWUDWHãNLK�SDUWQHUD�L]����
]HPDOMD�GXQDYVNRJ�VOLYD��6ORYHQLMD��$XVWULMD��ýHãND��6ORYDþND��0DÿDUVND��5XPXQMVND��
6UELMD��&UQD�*RUD��%RVQD�L�+HUFHJRYLQD�L�+UYDWVND���9RGHüL�SDUWQHU�SURMHNWD�MH�6ORYHQ-

VND�DJHQFLMD�]D�RNROMH��$562���D�'UåDYQL�KLGURPHWHRURORãNL�]DYRG��'+0=��MH�KUYDWVNL�
SDUWQHU�X�SURMHNWX�VD�VWUDWHãNLP�SDUWQHURP�0LQLVWDUVWYRP�]DãWLWH�RNROLãH�L�HQHUJHWLNH���
8SUDYD�YRGQRJ�JRVSRGDUVWYD��'+0=���������
2VQRYQD�PRWLYDFLMD�]D�SRNUHWDQMH�SURMHNWD�ELR�MH�QHGRYROMQR�UD]YLMHQ�VXVWDY�]D�SUDüHQMH�
VXãH�L�QHXVNODÿHQRVW�SUHNRJUDQLþQLK�DNWLYQRVWL�SR�SLWDQMX�VXãH��3UHPGD�MH�VXãD�VYH�þHãüD�
SRMDYD�VD��]QDþDMQLP�XþLQFLPD�QD�JRVSRGDUVWYR��MRã�XYLMHN�QLMH�SUHSR]QDWD�NDR�SUREOHP�
RG�YHOLNRJ�]QDþDMD��1H�SRVWRML�VXVWDYQD�ED]D�SRGDWDND�R�XþLQFLPD�VXãH��D�SURFMHQD�UL]LND�
RG�VXãH�ED]LUD�VH�QD�UD]OLþLWLP�QDFLRQDOQLP�PHWRGDPD�ãWR�RWHåDYD�PHÿXVREQX�XVSRUHGL-
YRVW��2VLP�WRJD��XSUDYOMDQMH�VXãRP�SURYRGL�VH�SUHWHåQR�UHWURDNWLYQR��WM��VXRþDYDQMHP�V�
QMH]LQLP�SRVOMHGLFDPD��D�QD�QDFLRQDOQRM�RVQRYL�QH�SRVWRML�]DNRQRGDYQL�RNYLU�]D�XSUDYO-
MDQMH�VXãRP�
6WRJD�MH�JODYQL�FLOM�SURMHNWD�'UL'DQXEH�XQDSULMHGLWL�PRJXüQRVWL�SUDYRYUHPHQRJ�RGJRY-

RUD�QD�VXãX�X�'XQDYVNRM�UHJLML�WH�SREROMãDWL�VSUHPQRVW�]D�XSUDYOMDQMH�VXãRP�XYRÿHQMHP�
QRYLK�DODWD�]D�SUDüHQMH�L�SURFMHQX�UL]LND�RG�VXãH�WH�SREROMãDWL�VXUDGQMX�L]PHÿX�RSHUDWLYQLK�
VOXåEL�L�GRQRVLWHOMD�RGOXND�QD�QDFLRQDOQRM�L�UHJLRQDOQRM�UD]LQL��7DNR�MH�X�RNYLUX�SURMHNWD�
SULSUHPOMHQD�ZHE�SODWIRUPD�� W]Y��'URXJKW� �:DWFK��]D�RSHUDWLYQR�SUDüHQMH� VXãH�� D�NRMD�
VDGUåL�L�NDUWH�XþLQDND�VXãH�QD�SROMRSULYUHGQH�NXOWXUH�WH�NDUWH�SURFMHQH�UL]LND�RG�VXãH�X�
GXQDYVNRM�UHJLML��8�VOMHGHüHP�SRJODYOMX�ELW�üH�SULND]DQL�SRMHGLQL� UH]XOWDWL��'RGDWQR��X�
RNYLUX�SURMHNWD�SULSUHPOMHQ� MH� L� NRQFHSWXDOQL�PRGHO�XSUDYOMDQMD� VXãRP�XVNODÿLYDQMHP�
]DNRQRGDYQRJ�L�LQVWLWXFLRQDOQRJ�RNYLUD�X�VYUKX�XQDSUHÿHQMD�SUDYRYUHPHQRJ�RGJRYRUD�
QD�VXãX��&LQGULü�.DOLQ�L�GUXJL��������
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8�RNYLUX�SURMHNWD�'UL'DQXEH�UD]YLMHQD�MH�ZHE�SODWIRUPD�'URXJKW�:DWFK��ZZZ�GURXJKW-
ZDWFK�HX��NDNR�EL�VH�RPRJXüLR�SULVWXS��SUHJOHGDYDQMH�L�LVSLWLYDQMH�SURVWRUQLK�VNXSRYD�SR-

GDWDND�YH]DQLK�X]�VXãX��6YL�SRGDFL�VX�MDYQL�L�EHVSODWQL�]D�NRULãWHQMH�WH�üH�SODWIRUPD�RVWDWL�
MDYQR�GRVWXSQD�L�QDNRQ�]DYUãHWND�SURMHNWD��7L�VNXSRYL�SRGDWDND�QD�SODWIRUPL�XNOMXþXMX�
UD]OLþLWH�LQGHNVH�]D�SUDüHQMH�VXãH�NRML�VX�SURFLMHQMHQL�QD�WHPHOMX�GXJRJRGLãQMLK�QL]RYD�
SRGDWDND��SD�MH�WLPH�XNOMXþHQD�L�YUHPHQVND�NRPSRQHQWD�ãWR�QDGDOMH�RPRJXüXMH�NRULVQLNX�
LVSLWLYDQMH�UD]YRMD�WH�SUHGYLÿDQMH�PRJXüQRVWL�SRMDYH�VXãH�X�GXQDYVNRP�SRGUXþMX�
3ODWIRUPD� SUXåD� WUL� RVQRYQH� NDUWRJUDIVNH� SRGORJH� ��*RRJOH� NDUWX��.DUWX� WRSRJUD¿MH� L�
VDWHOLWVNH� VOLNH� �6HQWLQHO���� ��X]�PRJXüQRVW� UD]JOHGDYDQMD�SR� WHULWRULMDOQLP� MHGLQLFLPD�
1876��L�1876��GH¿QLUDQLK�]D�SRWUHEH�VOXåEHQH�VWDWLVWLNH�X�]HPOMDPD�þODQLFDPD�(X-

URSVNH�XQLMH��(XURVWDW���7UHQXWQR�VX�QD�SODWIRUPL�GRVWXSQL�VOMHGHüL�LQGLNDWRUL�]D�SUDüHQMH�
VXãH�
�� $QRPDOLMD�LQGHNVD�YODåQRVWL�WOD��HQJO��6RLO�:DWHU�,QGH[��6:,��
�� $QRPDOLMD�YHJHWDFLMVNRJ� LQGHNVD�QRUPDOL]LUDQH� UD]OLNH� �HQJO��QRUPDOL]HG�'L൵HUHQFH�
9HJHWDWLRQ�,QGH[��1'9,��

�� ,QGHNV�PDQMND�YRGH�X�WOX��HQJO��6RLO�:DWHU�'H¿FLW��GRELYHQ�PRGHORP�YRGQH�UDYQRWHåH�
P*52:$�6,��UD]YLMHQ�X�$562�X��

�� ���VDWQD�DNXPXOLUDQD�RERULQD�
�� 5HODWLYQR�VWDQMH�YHJHWDFLMH��
�� 3RYUãLQVND� YRGQD� UDYQRWHåD� SURFLMHQMHQD� L]� VLPXODFLMH�PRGHOD� QXPHULþNH� SURJQR]H�
YUHPHQD��

�� 3HUFHQWLOL�VUHGQMH����GQHYQH�WHPSHUDWXUH�QD���P�YLVLQH�
�� 8þLQFL�VXãH�QD�SROMRSULYUHGQH�NXOWXUH�L�ãXPH�
�� 2þHNLYDQR�WUDMDQMH�VXãQRJ�UD]GREOMD��X�GDQLPD��]D�UD]OLþLWD�SRYUDWQD�UD]GREOMD�
3RWRQMD�GYD� LQGLNDWRUD�SULND]DQD� VX�QD�SODWIRUPL�X�REOLNX� �VWDWLþQLK��NDUDWD�� D�NRMLPD�
üH�GR�NUDMD�SURMHNWD�ELWL�SULGUXåHQD�L�NDUWD�SURFMHQH�UL]LND�RG�VXãH�X�'XQDYVNRM�UHJLML��
9LãH�GHWDOMD�R�SRMHGLQRP�LQGHNVX�PRåH�VH�SURQDüL�X�SULUXþQLNX�]D�NRULãWHQMH�SODWIRUPH�
'URXJKW�:DWFK��KWWS���ZZZ�GURXJKWZDWFK�HX���PDQXDO��
8�RYRP�UDGX�XVSRUHÿHQL�VX�LQGHNVL�1'9,�L�6:,�V�SRVWRMHüLP�LQGLNDWRULPD�]D�SUDüHQMH�
NOLPH��WHPSHUDWXUD�]UDND�L�NROLþLQD�RERULQH��X�'+0=�X��$QDOL]D�XVSRUHGEH�SURYHGHQD�MH�
]D�������JRGLQX�]D�WUL�PHWHRURORãNH�SRVWDMH���=DJUHE�*ULþ��2VLMHN�L�6SOLW�0DUMDQ���NRMH�VX�
VPMHãWHQH�X�UD]OLþLWLP�NOLPDWVNLP�SRGUXþMLPD��NRQWLQHQWDOQD�L�PDULWLPQD�NOLPD���*RGLQD�
������MH�RGDEUDQD�MHU�]D�WX�JRGLQX�SRVWRMH�L�NDUWH�XþLQDND�VXãH�QD�SROMRSULYUHGQH�NXOXWXUH�
L�ãXPH��SD�MH�RPRJXüHQD�XVSRUHGED�V�RFMHQRP�NOLPDWVNLK�SULOLND�

2.1. Usporedba klimatskih indikatora s anomalijama NDVI i SWI 

1'9,�MH�SRVUHGQL�QDþLQ�NYDQWL¿FLUDQMD�YHJHWDFLMH�NRML�VH�PRåH�SRYH]DWL�V�DNWLYQRãüX�IR-

WRVLQWH]H�X�YHJHWDFLML��'H¿QLUDQ�MH�NDR�1'9, �1,5�5���1,5�5��JGMH�MH�1,5�UHÀHNWLUDQR�
]UDþHQMH�X�EOLVNRP�LQIUDFUYHQRP�GLMHOX�VSHNWUD��D�5�]UDþHQMH�X�FUYHQRP�GLMHOX�VSHNWUD��
1'9,�DQRPDOLMD�MH�UD]OLND�SRMHGLQH�GHNDGH�L�YLãHJRGLãQMHJ�VUHGQMDND�]D�WX�GHNDGX�]D�NRML�
VH�þHVWR�NRULVWL�L�L]UD]�NOLPDWRORJLMD��9LãHJRGLãQML�VUHGQMDN�]D�L]UDþXQ�DQRPDOLMD�GRELYHQ�
MH�L]�UD]GREOMD�������±�������
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6:,�VQLPNH�QD�GQHYQRM�ED]L�GDMX�LQIRUPDFLMX�R�YOD]L�QD�UD]OLþLWLP�GXELQDPD�WOD��6:,�SR-

GDFL�NRULãWHQL�]D�SODWIRUPX�'URXJKW�:DWFK�RGQRVH�VH�QD�GXELQX�WOD�RG�RWSULOLNH������FP��
6:,�DQRPDOLMD�MH�UD]OLND�L]PHÿX�6:,�YULMHGQRVWL�]D�SRMHGLQL�GDQ�L�YLãHJRGLãQMHJ�VUHGQMD-
ND�]D�WDM�GDQ��NOLPDWRORJLMD���0RåH�VH�NRULVWLWL�NDR�PMHUD�GH¿FLWD�YRGH�X�WOX��9LãHJRGLãQML�
VUHGQMDN�]D�L]UDþXQ�DQRPDOLMD�GRELYHQ�MH�L]�UD]GREOMD�������±�������3URGXNW�LPD�GQHYQX�
YUHPHQVNX�UD]OXþLYRVW��D�SURVWRUQD�UD]OXþLYRVW�MH������NP�L���NP�
8�WDEOLFL���QDOD]L�VH�RFMHQD�WHPSHUDWXUQLK�L�RERULQVNLK�SULOLND�QD�SRMHGLQLP�SRVWDMDPD�
WLMHNRP�OMHWQLK�PMHVHFL��OLSDQM��VUSDQM��NRORYR]��SUHPD�NOLPDWVNLP�LQGLNDWRULPD��'+0=��
L�SUHPD�VDWHOLWVNLP�LQGLNDWRULPD�6:,�L�1'9,��'URXJKW�:DWFK��SR�PMHVHFLPD�L�QMLKRYLP�
GHNDGDPD��.DNR�VX�QD�SRGUXþMX�6ODYRQLMH� WLMHNRP�MHVHQL�]DELOMHåHQH�VXãQH�SULOLNH��QD�
SRVWDML�2VLMHN�VX�GRGDWQR�SURYHGHQH�XVSRUHGEH�]D�OLVWRSDG�L�VWXGHQL�
1D�VOLFL���SULND]DQD�MH�RFMHQD�WHPSHUDWXUQLK�SULOLND�QD�SRGUXþMX�+UYDWVNH�]D�OMHWQH�PMHVH-
FH��OLSDQM��VUSDQM�L�NRORYR]��������JRGLQH��6OLND���SULND]XMH�NXPXODWLYQH�NROLþLQH�RERULQH�
]D�SRVWDMH�2VLMHN��=DJUHE�0DNVLPLU�L�6SOLW�0DUMDQ��D�VOLND���SULSDGQH�DQRPDOLMH�1'9,�
i SWI.

1D�SRGUXþMX�=DJUHED�WLMHNRP�HNVWUHPQR�WRSORJ�OLSQMD��NXPXODWLYQD�NROLþLQD�RERULQH�ELOD�
MH�X�JUDQLFDPD�QRUPDOH��D�X�SRVOMHGQMRM�GHNDGL�SUHYODGDOH�VX�NLãQH�SULOLNH�ãWR�UH]XOWLUD�L�
SR]LWLYQLP�LQGHNVRP�6:,��WM��YODåQLMLP�WORP�WH�SR]LWLYQLP�UD]YRMHP�YHJHWDFLMH��SR]LWL-
YDQ�1'9,���7LMHNRP�YUOR�WRSORJ�VUSQMD��NXPXODWLYQD�NROLþLQD�RERULQH�ELOD�MH�SUHWHåQR�X�
JUDQLFDPD�QRUPDOH��D�DQRPDOLMH�6:,�L�1'9,�GRVHåX�PDNVLPDOQH�YULMHGQRVWL�XND]XMXüL�QD�
GRYROMQR�YODJH�X�WOX�L�RSWLPDOQX�YHJHWDFLMX��(NVWUHPQR�WRSDR�NRORYR]�V�SUHYODGDYDMXüLP�
VXãQLP�SULOLNDPD�GRSULQRVL�VPDQMHQMX�DQRPDOLMD�LQGHNVD�YODåQRVWL�L�YHJHWDFLMH��QR�L�GDOMH�
RVWDMX�SR]LWLYQRJ�SUHG]QDND��
8�6ODYRQLML��QD�SRGUXþMX�2VLMHND��WLMHNRP�WRSORJ�OLSQMD�L�VUSQMD�������RERULQVNH�SULOLNH�
ELOH�VX�XJODYQRP�NLãQH��D�VUSDQM�MH�ELR�L�YUOR�NLãDQ��,SDN��]ERJ�HNVWUHPQR�WRSORJ�L�VXãQRJ�
VYLEQMD��6:,�MH�QHJDWLYDQ�X�SUYRM�GHNDGL�OLSQMD��D�SRWRP�PLMHQMD�SUHG]QDN�L�RVWDMH�SR]L-
WLYDQ�WLMHNRP�FLMHORJ�OMHWD��6�GUXJH�VWUDQH��DQRPDOLMD�1'9,�UHDJLUD�VSRULMH�QD�]DELOMHåHQX�
RERULQX�QDNRQ�VXãQRJ�VYLEQMD� WDNR�GD�SRVWDMH�SR]LWLYQD� WHN�X� WUHüRM�GHNDGL� OLSQMD��7L-
MHNRP�VUSQMD�SUHYODGDYDMX�QRUPDOQH�SULOLNH�NRMH�VH�SUHPD�NUDMX�PMHVHFD�SRPLþX�SUHPD�
NLãQLP�L�YUOR�NLãQLP��8�VNODGX�V�WLPH�MH�L�SR]LWLYQD�DQRPDOLMD�6:,��DOL�VH�1'9,�VPDQ-

MXMH��7LMHNRP�HNVWUHPQR�WRSORJ�NRORYR]D�V�SUHYODGDYDMXüLP�VXãQLP�SULOLNDPD��DQRPDOLMD�
6:,�VH�VPDQMXMH��DOL�RVWDMH�SR]LWLYQD��GRN�MH�1'9,�QHJDWLYDQ��VPDQMXMH�VH�WLMHNRP�SUYH�
GHNDGH�� ]DWLP� UDVWH� X� GUXJRM� GHNDGL�� D� X� WUHüRM� GHNDGL� QHPD� GRVWXSQLK� SRGDWDND��1D�
SRVWDML�2VLMHN�VX�WLMHNRP�MHVHQVNLK�PMHVHFL�]DELOMHåHQL�VXãQL�XYMHWL��D�WHPSHUDWXUQH�SUL-
OLNH�VX�ELOH�YUOR�WRSOH��OLVWRSDG��L�WRSOH��VWXGHQL���=ERJ�QHGRVWDWND�RERULQH�X�RED�PMHVHFD��
L�DQRPDOLMH�6:,�L�1'9,�LPDMX�QHJDWLYDQ�SUHG]QDN��6:,�LPD�WUHQG�VPDQMHQMD��X�GUXJRP�
GLMHOX�VWXGHQRJ�GRVHåH�PLQLPXP����������D�SRWRP�UDVWH�]ERJ�]DELOMHåHQH�RERULQH�X�]DGQ-

MRM�GHNDGL��6�GUXJH�VWUDQH��1'9,�UDVWH�X�GUXJRM�GHNDGL�OLVWRSDGD�SUHPGD�QLMH�]DELOMHåHQD�
oborina.

1D�SRGUXþMX�6SOLWD��WLMHNRP�YUOR�WRSORJ�OLSQMD�L�VUSQMD�SUHYODGDYDOH�VX�QRUPDOQH�RERULQ-

VNH�SULOLNH��GRN�VX�X�NRORYR]X�SUHYODGDOH�VXãQH�SULOLNH��$QRPDOLMD�6:,�XND]XMH�QD�WUHQG�
RSDGDQMD��RGQRVQR��SR]LWLYQRJ�MH�SUHG]QDND�WLMHNRP�SUYH�GYLMH�GHNDGH�OLSQMD��D�SRWRP�MH�
GR�NUDMD�OMHWD�X�RSDGDQMX�L�LPD�QHJDWLYDQ�SUHG]QDN��6�GUXJH�VWUDQH��DQRPDOLMD�1'9,�SUYH�
GYLMH�GHNDGH�OLSQMD�UDVWH��]DWLP�QDJOR�SDGD�X�]DGQMRM�GHNDGL�OLSQMD��D�SRWRP�GR�NUDMD�OMHWD�
LPD�SR]LWLYDQ�WUHQG��'DNOH��RYD�GYD�LQGLNDWRUD�VH�QH�SRGXGDUDMX�X�SUHG]QDNX�L�VPMHUX�
NDNR�MH�ELR�VOXþDM�]D�2VLMHN�L�=DJUHE�
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7DEOLFD����8VSRUHGED�NOLPDWVNLK�LQGLNDWRUD��WHPSHUDWXUH�L�RERULQH��V�LQGHNVLPD�6:,�
L�1'9,�V�ZHE�SODWIRUPH�'URXJKW:DWFK��1��QRUPDOQR��6��VXãQR��96��YUOR�
VXãQR��.��NLãQR��9.��YUOR�NLãQR���6PMHU�WUHQGD�X�SRMHGLQRM�GHNDGL�R]QDþHQ�MH�
V����UDVWXüL��L����QHJDWLYQL���D�QXOD�XND]XMH�GD�QHPD�WUHQGD�

2018 7HPSHUDWXUQH�
priike

Oborinske 

prilike

Oborina

1., 2., 3. 

dekada

SWI

raspo

n

SWI

6WDUW��
Kraj

6:,�WUHQG
1., 2., 3. 

dekada

NDVI 

raspon

NDVIa

6WDUW��
Kraj

1'9,�WUHQG
1., 2., 3. 

dekada
ZAGREB

Lipanj HNWUHPQR�WRSOR N N K 8, 16 11, 16 -� �- -� -2.7, 6.5 -1, 6.5 - � �

Srpanj YUOR�WRSOR QRUPDOQR N K N 16, 26 16, 17 0 �� - 0.5, 8 6.5, 4.3 - � -

Kolovoz HNWUHPQR�WRSOR S VS S 10, 17 17, 12 0- - 0 0.3, 4.3 4.3, 2.3 - � [

/LVWRSDG HNWUHPQR�WRSOR QRUPDOQR N N N -5, 6 0, 5 �� - -� -17.5,-

12

-12,-

17.5
- - [

6WXGHQL WRSOR QRUPDOQR N N N 0, 15 5, 1 �- - -�- [ [ [ [ [

OSIJEK

Lipanj WRSOR VK K K -5.5, 8 -1, 5 - � -� -5, 2 -5, 2 � � �

Srpanj WRSOR N N VK 4, 14 5, 13.5 �� 0 -� -2.5, 2 2, -2.5 - 0 -

Kolovoz HNVWUHPQR�WRSOR QRUPDOQR S S N 2, 18 13.5, 7 �- - -� -3, 0.5 -2.5, 0.5 - � [

LLVWRSDG YUOR�WRSOR N S S
-19, -

6
-6, -18 -� -� - -16, -1.5

-1.5, -

6.5
- � -

6WXGHQL WRSOR VS VS S
-25.5, 

-4
-18, -8 0- -� �- -6.5. -6 -6.5. -6 � [ [

SPLIT

Lipanj YUOR�WRSOR QRUPDOQR N N N -4, 6 5, -3 0- - -
-7.8, -

2.5
-5, -7.8 � � -

Srpanj YUOR�WRSOR QRUPDOQR N N N
-5, -

0.5
-3, -2 � �- � -7.8, -3 -7.8, -3 � - �

Kolovoz H[WUHPQR�WRSOR N N S
-9, -

0.5
-2, -9 -� �- - -4, -3 -3, -4 - � [

/LVWRSDG YUOR�WRSOR QRUPDOQR VK K N -3.5, 8 -0.5, 8 -�- -� � -5.2, 0
-5.2, -

1.5
� � -

6WXGHQL YUOR�WRSOR QRUPDOQR S S N -5, 12 8, 3 - -� ��
-

-4.5, 1
-1.5, -

4.5
� - -
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6OLND����2FMHQD�WHPSHUDWXUQLK�SULOLND�QD�SRGUXþMX�+UYDWVNH�]D�OLSDQM��VUSDQM�L�NRORYR]�
�������L]YRU��PUHåQH�VWUDQLFH�'+0=�D��ZZZ�PHWHR�KU�
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6OLND����.XPXODWLYQD�NROLþLQD�RERULQH�
�X�PP��SXQD�NULYXOMD��]D�OLSDQM��VUSDQM�
L�NRORYR]�������QD�SRVWDMDPD�=DJUHE�
0DNVLPLU��2VLMHN�L�6SOLW�0DUMDQ���7HRUL-
MVNL�SHUFHQWLOL�QD]QDþHQL�QD�GHVQRM�RVL�
SUHGVWDYOMX�RNYLU�]D�RFMHQX�RERULQVNLK�
SULOLND��L]YRU��PUHåQH�VWUDQLFH�'+0=�

D��ZZZ�PHWHR�KU��
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6OLND����9UHPHQVNL�QL]RYL�DQRPDOLMD�1'9,��JRUQML�UHG��L�6:,��GRQML�UHG��WLMHNRP�OLSQMD��
VUSQMD�L�NRORYR]D�������QD�SRVWDMDPD�=DJUHE�0DNVLPLU��2VLMHN�L�6SOLW�0DUMDQ��L]YRU��

SODWIRUPD�'URXJKW�:DWFK�ZZZ�GURXJKWZDWFK�HX�
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6OLND����3URVWRUQL�SULND]�DQRPDOLMD�1'9,��JRUQML�UHG��L�6:,��GRQML�UHG��QD�GDQH����
VUSQMD��OLMHYR������NRORYR]D��VUHGLQD��L����UXMQD��������GHVQR���L]YRU��SODWIRUPD�'URXJKW�

:DWFK�ZZZ�GURXJKWZDWFK�HX�

8�RNYLUX�SURMHNWD�'UL'DQXEH�XVSRVWDYOMHQD�MH�QDFLRQDOQD�PUHåD�L]YMHVWLWHOMD�SR�åXSDQLMDPD�
5HSXEOLNH�+UYDWVNH�NRMX�þLQH�GMHODWQLFL�+UYDWVNH�SROMRSULYUHGQR�ãXPDUVNH�VDYMHWRGDYQH�
VOXåEH� �0LQLVWDUVWYR�SROMRSULYUHGH��� ]DWLP�PRWULWHOML�QD�JODYQLP�PHWHRURORãNLP�SRVWD-
MDPD�'+0=�D� WH�]DLQWHUHVLUDQH�RVREH�� ,]YMHVWLWHOML� � MHGQRP�WMHGQR�RQ�OLQH� LVSXQMDYDMX�
XSLWQLNH�R�SURFMHQL�VWDQMD�WOD�L�PRJXüLP�XþLQFLPD��SRWHQFLMDOQH��VXãH�QD�XVMHYH��YRüQMDNH��
YLQRJUDGH��PDVOLQLNH�L�ãXPH��1D�RVQRYX�QMLKRYRJ�L]YMHãWDYDQMD�SULSUHPDMX�VH�WUL�NDUWH��
NDUWD�SURFMHQD�XþLQDND�VXãH�QD�SULQRV�SUHYODGDYDMXüLK�NXOWXUD��NDUWD�YRGQH�UDYQRWHåH�X�
SRVOMHGQMD�WUL�PMHVHFD�L�NDUWD�VWDQMD�YODåQRVWL�WOD�X�SRYUãLQVNRP�VORMX�GHEOMLQH����FP��7H�
NDUWH�VX�GRVWXSQH�QD�PUHåQLP�VWUDQLFDPD�'+0=�D�RG�OLSQMD��������NDNR�]D�+UYDWVNX�
WDNR�L�]D�VYH�]HPOMH�VXGLRQLFH�X�SURMHNWX�'UL'DQXEH��1D�VOLFL���SULND]DQH�VX�WMHGQH�NDUWH�
]D�+UYDWVNX�WLMHNRP�NRORYR]D������
3UHPD�UH]XOWDWLPD�L]YMHVWLWHOMD��X�SUYRM�SRORYLQL�NRORYR]D��QD�VUHGLãQMHP�L�MXåQRP�-DGUD-
QX�PRJXü� MH� XþLQDN� VXãH� QD� YRüQMDNH� �6SOLWVNR�GDOPDWLQVND�� =DGDUVND� L� 'XEURYDþND�
åXSDQLMD��L�QD�SRMHGLQH�SROMRSULYUHGQH�NXOWXUH��âLEHQVNR�NQLQVND�åXSDQLMD���8�GUXJRM�SR-

ORYLQL�NRORYR]D�L]YMHVWLWHOML�%URGVNR�SRVDYVNH�L�.DUORYDþNH�åXSDQLMH�SULMDYOMXMX�XþLQDN�
VXãH�QD�JODYQH�SROMRSULYUHGQH�NXOWXUH�L�ãXPH��D�X�6SOLWVNR�GDOPDWLQVNRM�åXSDQLML�PRåH�VH�
RþHNLYDWL�]QDþDMDQ�XþLQDN�QD�YRüQMDNH��8�9DUDåGLQVNRM�åXSDQLML�MH�WLMHNRP�YHüHJ�GLMHOD�
NRORYR]D�RþHNLYDQ�]QDþDMDQ�XþLQDN�VXãH�QD�SROMRSULYUHGQH�NXOWXUH�L�QD�ãXPH�SUHPGD�VX�X�
VYLP�OMHWQLP�PMHVHFLPD�SUHYODGDYDOH�QRUPDOQH�RERULQVNH�SULOLNH�
9RGQD�UDYQRWHåD�X�SUHWKRGQD�WUL�PMHVHFD��VOLND����XND]XMH�QD�YUOR�VXKH�XYMHWH�X�LVWRþQRM�
+UYDWVNRM� L� QD� MXåQRP� -DGUDQX�� D� L]QLPQR� VXKH� X� 'XEURYDþNRM� åXSDQLML�� 8� RVWDOLP�
åXSDQLMDPD�VX�XJODYQRP�RSDåHQD�VXãQLMD�UD]GREOMD�EH]�YLGOMLYLK�XþLQDND�
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6OLND����3ULPMHU�NDUDWD�XþLQDND�VXãH��YRGQH�UDYQRWHåH�L�VWDQMD�YODåQRVWL�WOD�WL-
MHNRP�NRORYR]D��������L]YRU�'+0=��KWWS���PHWHR�KU�NOLPD�SKS"VHFWLRQ NOLPDB

SUDFHQMH	SDUDP VSL	HO NDUWHBVXVH�
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-HGDQ�RG�SRVHEQLK�FLOMHYD�SURMHNWD�'UL'DQXEH�MH�XVSRVWDYD�RSHUDWLYQRJ�SUDüHQMD�VXãH�X�
VYUKX�ãWR�WRþQLMHJ�L�H¿NDVQLMHJ�XSR]RUHQMD�QD�VXãX�L�WR�NRULãWHQMHP�GRVWXSQLK�L]PMHUHQLK�
SRGDWDND�L�VDWHOLWVNLK�SURGXNDWD��
8�RYRP�UDGX�XNUDWNR�MH�RSLVDQD�ZHE�SODWIRUPD�'URXJKW�:DWFK�]D�SUDüHQMH�VXãH�NRMD�MH�
XVSRVWDYOMHQD�X�RNYLUX�SURMHNWD�'UL'DQXEH�L�SUXåD�SURVWRUQL�XYLG�UD]OLþLWLK�SURGXNDWD�]D�
FLMHOR�GXQDYVNR�SRGUXþMH��3URYHGHQD�MH�SUHOLPLQDUQD��XVSRUHGED�SRMHGLQLK�LQGLNDWRUD�]D�
SUDüHQMH�VXãH��DQRPDOLMH�6:,�L�1'9,��V�SRVWRMHüLP�SRND]DWHOMLPD�]D�RFMHQX�NOLPDWVNLK�
SULOLND�X�+UYDWVNRM���5H]XOWDWL�VX�RSüHQLWR�SRND]DOL�VXJODVQRVW�SRMHGLQLK�LQGLNDWRUD��DOL�
MH�SRWUHEQD�GHWDOMQLMD�DQDOL]D�NDNR�EL�VH�REMDVQLOR�]DãWR�X�SRMHGLQLP�VOXþDMHYLPD�DQRP-

DOLMH�6:,�L�1'9,�QLVX�LVWRJ�SUHG]QDND�ãWR�MH�SRVHEQR�VOXþDM�]D�SRGUXþMH�-DGUDQD��1DLPH��
VORåHQD�NRQ¿JXUDFLMD�WOD��ORNDOL]LUDQH�SRMDYH�LQWHQ]LYQLK�SOMXVNRYD�L�RGDELU�SRVWDMD�VDPR�
VX�QHNL�RG�þLPEHQLND�NRML�PRJX�LPDWL�UD]OLþLWH�XWMHFDMH�QD�RFMHQX�VWDQMD�YHJHWDFLMH�L�YODJH�
X�WOX��
$QDOL]D�MH�SURYHGHQD�]D�������JRGLQX�NRMD�QLMH�ELOD�VXãQD��DOL�MH�RGDEUDQD�EXGXüL�]D�WX�
JRGLQX�SRVWRMH�NDUWH�XþLQDND�VXãH�QD�SROMRSULYUHGQH�NXOWXUH�NRMH�VX�WDNRÿHU�SULSUHPOMHQH�
X�RNYLUX�SURMHNWD��5H]XOWDWL�XVSRUHGEH�SRND]DOL�VX�SULOLþQR�GREUR�VODJDQMH�RSDåDQMD�L]-
YMHVWLWHOMD�V�RSüRP�RFMHQRP�NOLPDWVNLK�SULOLND�� ,SDN�� WUHED�QDSRPHQXWL�GD�VX�SURFMHQH�
XþLQDND�VXãH��YRGQH�UDYQRWHåH�L�VWDQMD�WOD�VXEMHNWLYQH�SURFMHQH�L]YMHVWLWHOMD�WH�GD�üH�]DVLJ-

XUQR�WUHEDWL�MRã�RGUHÿHQR�YULMHPH�GRN�L]YMHãWDYDQMH�QH�EXGH�SRWSXQR�GMHORWYRUQR�
3URYHGHQD�DQDOL]D�X�RYRP�UDGX�SUXåD�WHN�SUHOLPLQDUQH�UH]XOWDWH�R�NRULVQRVWL�SODWIRUPH�
'URXJKW�:DWFK��EXGXüL�GD�MH�RJUDQLþHQD�V�RGDELURP�VDPR�GYD�VDWHOLWVND�SURGXNWD��6WRJD�
üH�X�EXGXüQRVWL�ELWL�SURYHGHQH�GHWDOMQLMH�XVSRUHGEH�NRMH�üH�XNOMXþLYDWL�L�GUXJH�GRVWXSQH�
SURGXNWH�

LITERATURA 

>�@� &LQGULü�.DOLQ��.���âSROHU�ýDQLü��.���.DOLQ��/���0RGHUF��$���6XãQLN��$���*UHJRULþ��
*�����������5D]YRM�VWUDWHJLMH�RGJRYRUD�QD�VXãX�X�VNORSX�SURMHNWD�'UL'DQXEH, VII. 

.RQIHUHQFLMD�+UYDWVNH�SODWIRUPH�]D�VPDQMHQMH�UL]LND�RG�NDWDVWURID�=ERUQLN�UDGRYD�
�8UHGQLN���+ROFLQJHU�1����'UåDYQD�XSUDYD�]D�]DãWLWX�L�VSDãDYDQMH��=DJUHE��������

[2] '+0=���������'UåDYQL�KLGURPHWHRURORãNL�]DYRG��KWWS���ZZZ�PHWHR�KU�LVWUD]LYDQMH�
SKS"VHFWLRQ SURMHNWL	SDUDP SURMHNWLBXBWLMHNX	HO GULGDQXEH��������������
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.08.

PRI UPRAVLJANJU DRAVSKIM HIDROELEKTRANAMA 
KOD VELIKIH VODA

6$ä(7$.��5HFHQWQL�GRJDÿDML�QD�0XUL�L�'UDYL�SRND]DOL�VX�UHODWLYQR�YHOLNX�YMHURMDWQRVW�
NRLQFLGHQFLMH� QMLKRYLK� YHOLNLK� YRGD� QD� XãüX�� $QDOL]H� UD]OLþLWRJ� UDGD� GUDYVNLK�
KLGURHOHNWUDQD� SRND]DOH� VX� GD� VH� SUDYRYUHPHQRP� UHJXODFLMRP� L� XSUDYOMDQMHP� YRGQRJ�
UHåLPD� X� DNXPXODFLMDPD�PRåH�� X� RGUHÿHQRM�PMHUL�� XWMHFDWL� QD� VPDQMHQMH� YULMHGQRVWL� L�
WUHQXWND� SRMDYH� YUãQLK� SURWRND� 'UDYH� QD� QL]YRGQLP� GLRQLFDPD�� =D� RVWYDUHQMH� WDNYH�
SR]LWLYQH� WUDQVIRUPDFLMH� KLGURJUDPD� YHOLNLK� YRGD� SRWUHEQR� MH� LPDWL� SUDYRYUHPHQX�
LQIRUPDFLMX�R�SURJQRVWLþNLP�SURWRFLPD�0XUH�QD�XãüX� L�GRWRFLPD�'UDYH�D� UHJXODFLMX� L�
XSUDYOMDQMH�SRMHGLQRP�KLGURHOHNWUDQRP�WUHED�NRRUGLQLUDWL�V�UDGRP�ODQFD�KLGURHOHNWUDQD��
8� UDGX� VH� SULND]XMH� UD]YRM� L� LPSOHPHQWDFLMX� RSHUDWLYQRJ� VXVWDYD� Ä0XUD'UDYD�))6³�
NRML� REMHGLQMXMH� KLGURORãNH� SURJQR]H� L� UDQR� XSR]RUHQMH� RG� SRSODYD� NDR� SRPRü� SUL�
XSUDYOMDQMX�GUDYVNLP�KLGURHOHNWUDQDPD�]D�YULMHPH�YHOLNLK�YRGD��8�RSHUDWLYQRP�VXVWDYX�
DXWRPDWL]LUDQR� MH� SULNXSOMDQMH� KLGURORãNLK� PMHUHQMD� L� SRVWRMHüLK� SURJQR]D� ]D� L]UDþXQ�
SURJQRVWLþNLK� SURWRND�0XUH� L�'UDYH� GR� ��� VDWL� XQDSULMHG�� NDR� L� L]UDGD� L� GLVHPLQDFLMD�
L]YMHãWDMD� WH� DUKLYLUDQMH� SRGDWDND�� 2SHUDWLYQL� VXVWDY� Ä0XUD'UDYD�))6³� L]UDÿHQ� MH�
NRULãWHQMHP� SODWIRUPH� RWYRUHQRJ� NRGD� 'HOIW�)(:6� L� LQVWDOLUDQ� MH� QD� 3&� UDþXQDOR� X�
+UYDWVNLP�YRGDPD�X�&HQWUX�]D�REUDQX�RG�SRSODYD�9DUDåGLQ�
./-8ý1(�5,-(ý,��RSHUDWLYQL�VXVWDY��KLGURORãNH�SURJQR]H��XSUDYOMDQMH�KLGURHOHNWUDQDPD��
obrana od poplava

DURING FLOOD EVENTS

$%675$&7��7KH�UHFHQW�ÀRRG�HYHQWV�RQ�WKH�0XUD�DQG�'UDYD�5LYHUV�VKRZHG�D�UHODWLYHO\�
KLJK�SUREDELOLW\�RI�FRLQFLGHQFH�RI� WKHLU�K\GURJUDSK�SHDNV�DW� WKH�FRQÀXHQFH��$QDO\VHV�
RI� YDULRXV� K\GURSRZHU� SODQW� UHJXODWLRQ� DQG�PDQDJHPHQW� UHJLPHV� KDYH� GHPRQVWUDWHG�
WKDW� WKH� WLPHO\� UHJXODWLRQ� DQG�PDQDJHPHQW� RI� WKH�ZDWHU� UHJLPH� LQ� UHVHUYRLUV�PD\�� WR�
D�FHUWDLQ�H[WHQW��UHGXFH�WKH�YDOXHV�DQG�RFFXUUHQFH�WLPH�RI�WKH�'UDYD�SHDN�ÀRZV�LQ�WKH�
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GRZQVWUHDP� ULYHU� VHFWLRQV�� ,Q� RUGHU� WR� DFKLHYH� WKLV� SRVLWLYH� WUDQVIRUPDWLRQ� RI� ÀRRG�
K\GURJUDSKV��LW�LV�QHFHVVDU\�WR�REWDLQ�WLPHO\�LQIRUPDWLRQ�RQ�IRUHFDVWHG�GLVFKDUJHV�RI�WKH�
0XUD�5LYHU�DW�WKH�FRQÀXHQFH�DQG�RI�WKH�'UDYD�5LYHU�LQÀRZV�DV�ZHOO�DV�WR�FRRUGLQDWH�WKH�
UHJXODWLRQ�DQG�PDQDJHPHQW�RI� LQGLYLGXDO�K\GURSRZHU�SODQWV�ZLWK� WKH�RSHUDWLRQ�RI� WKH�
+33�FKDLQ��7KLV�SDSHU�SUHVHQWV� WKH�GHYHORSPHQW�DQG� LPSOHPHQWDWLRQ�RI� WKH�RSHUDWLQJ�
V\VWHP�³0XUD'UDYD�))6´�ZKLFK�FRPELQHV�ÀRRG�IRUHFDVWV�DQG�ÀRRG�HDUO\�ZDUQLQJV�DV�
VXSSRUW�WR�WKH�PDQDJHPHQW�RI�K\GURSRZHU�SODQWV�RQ�WKH�'UDYD�5LYHU�GXULQJ�ÀRRG�HYHQWV��
$XWRPDWHG�SURFHVVHV�ZLWKLQ�WKH�RSHUDWLQJ�V\VWHP�LQFOXGH�WKH�FROOHFWLRQ�RI�K\GURORJLFDO�
PHDVXUHPHQWV�DQG�H[LVWLQJ�IRUHFDVWV�IRU�FDOFXODWLRQ�RI�SURJQRVWLF�GLVFKDUJHV�RI�WKH�0XUD�
DQG�'UDYD�XS�WR����KRXUV�DKHDG�DV�ZHOO�DV�WKH�SUHSDUDWLRQ�DQG�GLVVHPLQDWLRQ�RI�UHSRUWV�
DQG� GDWD� EDFNXS�� 7KH� RSHUDWLQJ� V\VWHP� ³0XUD'UDYD�))6´� ZDV� GHYHORSHG� ZLWKLQ� WKH�
RSHQ�VRXUFH�SODWIRUP�'HOIW�)(:6�DQG�LV�3&�LQVWDOOHG�DW�WKH�)ORRG�3URWHFWLRQ�&HQWUH�RI�
+UYDWVNH�YRGH�LQ�9DUDåGLQ�
.(<:25'6��RSHUDWLQJ�V\VWHP��K\GURORJLFDO�IRUHFDVWV��K\GURSRZHU�SODQW�PDQDJHPHQW��
ÀRRG�SURWHFWLRQ

1. UVOD

3RSODYH�VX�SULURGQL�IHQRPHQL�þLMH�VH�SRMDYH�QH�PRJX�L]EMHüL��D�X]URNXMX�L�YHOLNH�ãWHWH��
0HWHRURORãNL�L�KLGURORãNL�GRJDÿDML��V�XGMHORP�RG�SR�������]DGXåHQL�VX�]D������X�XNXSQLP�
ãWHWDPD�RG�HOHPHQWDUQLK�QHSRJRGD�X�(XURSL��SRND]XMX�SRVOMHGQML�SRND]DWHOML�QD� UD]LQL�
HXURSVNH�XQLMH��(($���������8VOLMHG�NOLPDWVNLK�SURPMHQD�RþHNXMH�VH�GDOMQMH�SRYHüDQMH�
XþHVWDORVWL�PHWHRURORãNLK�HNVWUHPD��D�WLPH�L�KLGURORãNLK�HNVWUHPD��+UYDWVNH�YRGH���������
$QDOL]RP�QHGDYQLK�YHOLNRYRGQLK�GRJDÿDMD�QD�'UDYL�QL]YRGQR�RG�XãüD�0XUH� �81,=*�
*)��������SRND]DQR�MH�GD�SRVWRML�UHODWLYQR�YHOLND�YMHURMDWQRVW�NRLQFLGHQFLMH�YUãQRJ�GLMHOD�
KLGURJUDPD�0XUH�L�'UDYH��8�VWXGLML��81,=*�*)��������MH�WDNRÿHU�LVSLWDQD�L�PRJXüQRVW�
XEODåDYDQMD� YUãQLK� SURWRND� 'UDYH� UDGRP� GUDYVNLK� KLGURHOHNWUDQD� V� FLOMHP� SRYHüDQMD�
VLJXUQRVWL� RG� SRSODYH� QD� QL]YRGQLP� GLRQLFDPD�� 3RND]DQR� MH� GD� SRVWRML� SRWHQFLMDO� ]D�
ÄSR]LWLYQX³�WUDQVIRUPDFLMX�KLGURJUDPD�YHOLNLK�YRGD�QD�GUDYVNLP�KLGURHOHNWUDQDPD��D�]D�
ãWR�VX�SRWUHEQD� WUL�HOHPHQWD�� �D��SR]QDYDWL�SURJQRVWLþNH�SURWRND�0XUH� L�GRWRND�'UDYH�
X� VDWQLP� YUHPHQVNLP� NRUDFLPD� GR� þHWLUL� GDQD� XQDSULMHG� L� �E�� UHJXOLUDWL� L� XSUDYOMDWL�
SRMHGLQRP�KLGURHOHNWUDQRP�X�NRRUGLQDFLML�V�UDGRP�ODQFD�KLGURHOHNWUDQD�
3RVWRMHüH�KLGURORãNH�SURJQR]H�QD�0XUL�GRVWXSQH�VX�L]�GYD�VXVWDYD��]GUXåHQL�DXVWULMVNR�
VORYHQVNR�PDÿDUVNL�PRGHO1��6WHLHUPDUN��L�PDÿDUVNL�PRGHO2��K\GURLQIR�KX���5H]XOWDWL�RYD�
GYD�PRGHOD�]D�QDUHGQLK����VDWL�GDQL�VX�]D����WHUPLQD��6WHLHUPDUN��RGQRVQR�]D���WHUPLQD�
�K\GURLQIR�KX���8QXWDU�33�+(�6MHYHU�L]YHGHQ�MH�6&$'$�VXVWDY�]D�QDG]RU�L�XSUDYOMDQMH�
FLMHOLP�SURL]YRGQLP�SRGUXþMHP��6XVWDY�MH�RG�YHOLNH�NRULVWL�X�XYMHWLPD�PDOLK�L�VUHGQMLK�
YRGD�'UDYH�NDGD�VH�]DSUHPLQD�X�DNXPXODFLMDPD�NRULVWL�SULPDUQR�]D�SURL]YRGQMX�HOHNWULþQH�
HQHUJLMH��1R�6&$'$�VXVWDY�QH�QDG]LUH�ULMHNX�0XUD�SD�QLMH�RPRJXüHQ�QLWL�SXQL�SRWHQFLMDO�
DNXPXODFLMD�]D�XEODåDYDQMH�L�WUDQVIRUPDFLMX�YHOLNLK�YRGD�'UDYH�QD�KLGURHOHNWUDQDPD�]D�
SRWUHEH�REUDQH�RG�SRSODYD�GLRQLFD�'UDYH�QL]YRGQR�RG�XãüD�0XUH��+LGURORãNH�SURJQR]H�
GRWRND�'UDYH�GR�GUDYVNLK�KLGURHOHNWUDQD�QH�SRVWRMH��RVLP�GRMDYH�YR]QRJ�UHGD�L]�'(0�D�

1 KWWS���DSS�K\GURJUDSKLH�VWHLHUPDUN�DW�ELOGHU�+RFKZDVVHU]HQWUDOH�6RXUFH�
0XU2YHUYLHZBKX�KWP

2 KWWS���ZZZ�K\GURLQIR�KX�
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�'UDYVNH�HOHNWUDQH�0DULERU��]D�QDUHGQD����VDWD�
8�RYRP�UDGX�SULND]DQ�MH�UD]YRM�RSHUDWLYQRJ�VXVWDYD�Ä0XUD'UDYD�))6³�NRML�REMHGLQMXMH�
KLGURORãNH�SURJQR]H�L�UDQR�XSR]RUHQMH�RG�SRSODYD�NDR�SRPRü�SUL�XSUDYOMDQMX�GUDYVNLP�
KLGURHOHNWUDQDPD� ]D� YULMHPH� YHOLNLK� YRGD�� *ODYQL� HOHPHQWL� RSHUDWLYQRJ� VXVWDYD� VX�
VDWQH�KLGURORãNH�SURJQR]H�0XUH�L�'UDYH�GR����VDWL�XQDSULMHG�WH�GLVHPLQDFLMD�L]YMHãWDMD�
L� XSR]RUHQMD�� =D� SRPRü� SUL� XSUDYOMDQMX� GUDYVNLP� KLGURHOHNWUDQDPD� NRG� YHOLNLK� YRGD�
VXVWDY�L]UDÿXMH�SUHSRUXþHQL�JUDQLþQL�KLGURJUDP�'UDYH�QL]YRGQR�RG�+(�'XEUDYD�GR����
VDWL�XQDSULMHG��

3UHGPHWQR� SRGUXþMH� VXVWDYD� Ä0XUD'UDYD�))6³� XNOMXþXMH� ULMHNX� 'UDYX� X� 6ORYHQLML� L�
+UYDWVNRM�GR�KLGURORãNH�SRVWDMH�%RWRYR�WH�SULWRNH�'UDYLQMX��3HVQLFX��%HGQMX�L�3OLWYLFX��
8NOMXþHQD�MH�L�ULMHND�0XUD�X�6ORYHQLML��0DÿDUVNRM�L�+UYDWVNRM�GR�XãüD�X�'UDYX�WH�SULWRFL�
.XþQLFD��âþDYQLFD��/HGDYD��.HUND�L�7UQDYD��
1D�'UDYL�X�+UYDWVNRM�L]JUDÿHQH�VX�WUL�KLGURHOHNWUDQH��+(�9DUDåGLQ��+(9���+(�ýDNRYHF�
�+(ý��L�+(�'XEUDYD��+('���$NXPXODFLMVND�MH]HUD�KLGURHOHNWUDQD�VX�YLãHQDPMHQVND�WH�
RVLP� VNODGLãWHQMD� YRGH� ]D� SRWUHEH� SURL]YRGQMH� HOHNWULþQH� HQHUJLMH� L� ]DãWLWH� RG� ãWHWQRJ�
GMHORYDQMD�YRGD�VXGMHOXMX�L�X�YRGRRSVNUEL��QDYRGQMDYDQMX�WH�RVWYDUXMX�XYMHWH�]D�UD]YRM�
ãSRUWD�L�UHNUHDFLMH��5HåHN���������1DG]RU�L�XSUDYOMDQMH�GUDYVNLP�KLGURHOHNWUDQDPD�YUãL�
VH� L]�&HQWUD�SURL]YRGQMH�6MHYHU�X�9DUDåGLQX��5HYLWDOL]DFLMRP�GUDYVNLK�KLGURHOHNWUDQD��
NRMD� MH� GRYUãHQD� ������ JRGLQH�� XJUDÿHQ� MH� 6&$'$� �6XSHUYLVRU\� &RQWURO� $QG� 'DWD�
$FTXLVLWLRQ��VXVWDY�]D�QDG]RU�L�XSUDYOMDQMH�3URL]YRGQLP�SRGUXþMHP�+(�6MHYHU��6HNXOLü�
i Vrdoljak, 2016). 

6OLND����3ULND]�SUHGPHWQRJ�SRGUXþMD
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����SRGDFL�SRVWRMH��������SRGDFL�SRVWRMH�X�RGUHÿHQLP�XYMHWLPD��SRGDFL�QHGRVWDMX����]D�
�����L����������]D������������L����������]D������L����������]D������L�������
���]D������

1D� SUHGPHWQRP� SRGUXþMX� RG� VWXGLMVNH� GRNXPHQWDFLMH� GRVWXSQH� VX� RVQRYQH� KLGUROR�
ãNH� REUDGH� QD� KLGURORãNLP� SRVWDMDPD� QD� 0XUL� �8/� )**�� ������ WH� QL]� VWXGLMD� L�
GYRGLPHQ]LRQDOQLK� KLGUDXOLþNLK� PRGHOD� QD� ULMHFL� 'UDYL� �81,=*� *)�� ������ ���������
�������������������NDR�L�DQDOL]D�YHOLNRYRGQRJ�GRJDÿDMD�L]�������JRGLQH��%HNLü�L�GUXJL��
2013).

8]�PMHUHQMD�YRGRVWDMD�L�SURWRND�QD�PUHåL�KLGURORãNLK�SRVWDMD�X�6ORYHQLML��0DÿDUVNRM� L�
+UYDWVNRM��QD�SURPDWUDQRP�SRGUXþMX�SRVWRMH�KLGURORãNH�SURJQR]H�SURWRND�0XUH�L]�GYD�
VXVWDYD��=GUXåHQL�KLGURORãNR�KLGUDXOLþNL�PRGHO��6WHLHUPDUN��GDMH�SURJQR]H�YRGRVWDMD�L�
SURWRND�QD�VOLYX�0XUH�GR���GDQD�XQDSULMHG�V�UD]OLþLWLP�YUHPHQVNLP�NRUDNRP��YUHPHQVNL�
NRUDN�MH��K�GR���VDWL�XQDSULMHG�L�SRYHüDYD�VH�QD��K�RGQRVQR���K�GR����VDWL�XQDSULMHG��
YUHPHQVNL�NRUDN�L]QRVL���K�QDNRQ����VDWL�XQDSULMHG��3URJQR]H�]GUXåHQRJ�PRGHOD�L]GDMX�
VH�VYDNLK����PLQXWD��3URJQR]H�PDÿDUVNRJ�PRGHOD��K\GURLQIR�KX��GDMX�VH�NDR�DQYHORSD�
SURJQRVWLþNLK�YRGRVWDMD�]D�0XUX�L�'UDYX�GR���GDQD�XQDSULMHG�V�YUHPHQVNLP�NRUDNRP�RG�
�K��D�L]GDMX�VH�MHGQRP�GQHYQR��L]PHÿX���L���K���7DEOLFD���SULND]XMH�GRVWXSQRVW�VDWQLK�
KLGURORãNLK�PMHUHQMD�L�SRVWRMHüLK�KLGURORãNLK�SURJQR]D�SR�SRVWDMDPD��3URJQR]H�SURWRND�
]D�+(�'XEUDYD��YR]QL�UHG��]D�QDUHGQD����VDWD�GRVWDYOMDMX�VH�X�RGUHÿHQLP�XYMHWLPD��D�ãWR�
üH�ELWL�REMDãQMHQR�X�QDVWDYNX�
3RND]DQR�MH�GD� MH�]D�ÄSR]LWLYQX³�WUDQVIRUPDFLMX�KLGURJUDPD�YHOLNLK�YRGD�QD�GUDYVNLP�
KLGURHOHNWUDQDPD� SRWUHEQR� SR]QDYDQMH� SURJQRVWLþNLK� SURWRND� 'UDYH� L�0XUH� X� VDWQLP�
YUHPHQVNLP� NRUDFLPD� GR� þHWLUL� GDQD� XQDSULMHG� �81,=*� *)�� ������� 1R� 6&$'$�
VXVWDYRP�QH�QDG]LUH�VH� ULMHND�0XUD��D�KLGURORãNH�SURJQR]H�GRWRND�'UDYH�GR�GUDYVNLK�
KLGURHOHNWUDQD�QH�SRVWRMH��6YL�SRWUHEQL�SURJQRVWLþNL�SRGDFL�]D�VOLY�0XUH�GRELYDMX�VH�L]�
]GUXåHQRJ�PRGHOD��6WHLHUPDUN��NRML�QH�GDMH�UH]XOWDWH�X�VDWQLP�YUHPHQVNLP�NRUDFLPD�]D�
FMHORNXSQR�SRWUHEQL�YUHPHQVNL�KRUL]RQW��QHNROLNR�GDQD�XQDSULMHG���3UHJOHGRP�SRVWRMHüLK�
KLGURORãNR�KLGUDXOLþNLK� PRGHOD� QD� SUHGPHWQRP� SRGUXþMX�� SRND]DOR� VH� GD� QH� SRVWRML�

7DEOLFD����3ULND]�GRVWXSQLK�VDWQLK�PMHUHQMD�L�SRVWRMHüLK�KLGURORãNLK�SURJQR]D

Mjerenja rognoze

Vodotok
postaja

H
od-do od-do (hydroinfo.hu)

model 
(Steiermark)

Vozni red 
HED

Mura Gornja Radgona 1989-2015 1993-2015 �
Cankova 

3ULVWDYD �
Ledava 2005-2016 2005-2016 �
Kerka 1990-2016 1990-2016 �
Trnava 1991-2016 2007-2015
Mura 1982-2017 1998-2017 �
Mura 1982-2017 1998-2017 sDPR�+ �
Drava HE Dubrava 2013-2017 sDPR�4��-
Drava Donja Dubrava 1982-2017 2003-2017

Drava ÖUWLORV 2000-2017 2004-2017 sDPR�+
Drava %RWRYR 1982-2016 2001-2016 sDPR�+
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PRJXüQRVW�GRELYDQMD�VDWQLK�SURJQR]D�SURWRND�0XUH�L�'UDYH�GR�QHNROLNR�GDQD�XQDSULMHG��
=ERJ�WRJD�VH�NUHQXOR�X�L]UDGX�QRYRJ�RSHUDWLYQRJ�VXVWDYD�Ä0XUD'UDYD�))6³�X�NRMHP�üH�
VH�UD]YLWL�QRYL�PRGHO�KLGURORãNLK�SURJQR]D�L�VXVWDY�]D�UDQR�XSR]RUHQMH�RG�SRSODYD�

3. METODOLOGIJA

,]UDÿHQ�MH�QRYL�RSHUDWLYQL�+(&�+06�PRGHO�SURSDJDFLMH�YRGQLK�YDORYD�QD�0XUL�L�'UDYL��
+LGURORãNL�PRGHO�REXKYDüD�0XUX�X�6ORYHQLML��0DÿDUVNRM� L�+UYDWVNRM� L�JODYQH�SULWRNH�
�.XþQLFD�� âþDYQLFD� L� /HGDYD� X� 6ORYHQLML�� .HUNX� X�0DÿDUVNRM� L� 7UQDYX� X� +UYDWVNRM��
WH� 'UDYX� RG� +(� 'XEUDYD� GR� %RWRYD� �6OLND� ��� OLMHYR��� 3URSDJDFLMD� YDORYD� UDþXQD� VH�
0XVNLQJXP�PHWRGRP��0F&DUWK\�L�*HUDOG��������GXå�SULURGQLK�NRULWD�0XUH�L�'UDYH�WH�
PHWRGRP�NLQHPDWVNRJ�YDOD� QD� SULWRNDPD� L� GHULYDFLMVNLP�NDQDOLPD�KLGURHOHNWUDQD��=D�
NDOLEUDFLMX� L� YHUL¿NDFLMX� KLGURORãNRJ� PRGHOD� RGDEUDQR� MH� ��� YHOLNRYRGQLK� GRJDÿDMD��
D� YHüLQD� RGDEUDQLK� GRJDÿDMD� MH� SRG� GRPLQDQWQLP� XWMHFDQMHP� YHOLNLK� YRGD� 'UDYH��
3URSDJDFLMD�YDORYD�UDþXQD�VH�WHPHOMHP�]DELOMHåHQLK�L�SURJQRVWLþNLK�SURWRND�QD�X]YRGQLP�
GLRQLFDPD�
=D� L]UDGX� KLGURORãNRJ�PRGHOD� NRULãWHQH� VX� UD]OLþLWH� KLGURORãNH� L� WRSRJUDIVNH� SRGORJH�
WH� SRGDFL� R� GUDYVNLP� KLGURHOHNWUDQDPD��2VLP� VDWQLK� YRGRVWDMD� L� SURWRND� GRVWXSQH� VX�
ELOH� L� ORNDFLMH� SRVWDMD�� SULSDGDMXüH� VOLYQH� SRYUãLQH��PMHURGDYQL� YRGRVWDML� L� SURWRFL� ]D�
SULPMHQX�PMHUD� REUDQH� RG� SRSODYD� WH� SUHWKRGQD�YRGRPMHUHQMD� L� YRGRPMHUQL� SUR¿OL� QD�
VWDQLFDPD��7RSRJUDIVNH�SRGORJH�XNOMXþLYDOH�VX�VKDSH�GDWRWHNH�SRGVOLYRYD�ULMHNH�0XUH�
L� 'UDYH�� ULMHþQH� PUHåH�� YRGQLK� WLMHOD� L� GHULYDFLMVNLK� NDQDOD� KLGURHOHNWUDQD�� 3RGDWFL� R�
GUDYVNLP� KLGURHOHNWUDQDPD� XNOMXþLYDOL� VX� SRYUãLQX� L� NULYXOMX� YROXPHQD� DNXPXODFLMD��
NRWH�QRUPDOQRJ��PLQLPDOQRJ�L�PDNVLPDOQRJ�UDGQRJ�QLYRD�X�DNXPXODFLMDPD��LQVWDOLUDQH�
SURWRNH�WH�VDWQH�SURWRNH�L�YRGRVWDMH�QD�KLGURHOHNWUDQDPD�
3UL�YHOLNRYRGQLP�GRJDÿDMLPD�QD�0XUL�L�'UDYL�GROD]L�GR�L]OLMHYDQMD�YRGH�L]�JODYQRJ�NRULWD�
L�SODYOMHQMD�RNROQRJ�SRGUXþMD�X]�YRGRWRN�ãWR�X]URNXMH�VPDQMHQMH�YUãQLK�SURWRND�L�GXåH�
WUDMDQMH�KLGURJUDPD�QD�QL]YRGQLP�GLRQLFDPD��=ERJ�WRJD�VX�0XUD�L�'UDYD�PRGHOLUDQL�QD�
QDþLQ�GD�VH�]DVHEQR�UDþXQD�SURSDJDFLMD�X�JODYQRP�NRULWX�D�]DVHEQR�QD�LQXQGDFLMDPD��1D�
RYDM�LQRYDWLYDQ�QDþLQ�XNOMXþXMH�VH�L�XWMHFDM�UD]OLþLWH�KUDSDYRVWL�LQXQGDFLMVNRJ�SRGUXþMD�QD�
SURSDJDFLMX�YRGQRJ�YDOD�QL]YRGQR�þLPH�MH�SURUDþXQ�SURJQRVWLþNLK�VDWQLK�SURWRND�0XUH�
L�'UDYH�SRX]GDQLML��3URUDþXQVNR�YULMHPH�L]QRVL�QHNROLNR�VHNXQGL�]D�YUHPHQVNL�KRUL]RQW�
od nekoliko dana unaprijed.

'HOIW�)(:6��'HOIW�)ORRG�(DUO\�:DUQLQJ�6\VWHP��MH�SODWIRUPD�RWYRUHQRJ�NRGD�NRMD�VH�
VDVWRML�RG�VNXSD�PHÿXVREQR�SRYH]DQLK�PRGXOD�]D�L]UDGX�RSHUDWLYQRJ�VXVWDYD�KLGURORãNLK�
SURJQR]D� L� XSUDYOMDQMD� YRGQLP� UHVXUVLPD�� D� RPRJXüDYD� SULODJRGEX� L� XNOMXþLYDQMH�
UD]OLþLWLK�]DKWMHYD�NRULVQLND��:HUQHU�L�GUXJL����������+LGURORãNL�PRGHO�+(&�+06�L�'HOIW�
)(:6�SODWIRUPD�RSHUDWLYQR�VX�LQWHJULUDQL�SUHNR�QL]D�PRGXOD��6OLND����GHVQR���3RGDFL�VH�
SULNXSOMDMX�X�UHDOQRP�YUHPHQX�V�KLGURORãNLK�SRVWDMD�X�+UYDWVNRM��6ORYHQLML�L�0DÿDUVNRM�
WH�V�GUDYVNLK�KLGURHOHNWUDQD��7DEOLFD�����
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7DEOLFD����,]YRUL�XOD]QLK�L]PMHUHQLK�L�SURJQRVWLþNLK�SRGDWDND

Podaci Izvor Prikupljanje
Izmjereni 
podaci

pRVWDMH�HE u Sloveniji Agencija Republike Slovenije za okolje Zeb
pRVWDMH�HE X�+UYDWVNRM +UYDWVNH�YRGH IWS server

p Nacionalna uprava za Zeb

podaci
za Muru, Ledavu u i Kerku Mure Zeb

zD�SRVWDMH ÖUWLORV�L�%RWRYR K\GURLQIR�KX Zeb

4. REZULTATI

2SHUDWLYQL�VXVWDY�Ä0XUD'UDYD�))6³��81,=*�*)��������UD]YLMHQ�MH�]D�SRWUHEH�SRYHüDQMD�
REUDQH�RG�SRSODYD�QD�GLRQLFL�'UDYH�QL]YRGQR�RG�XãüD�0XUH��2SHUDWLYQL�VXVWDY�REMHGLQMXMH�
QRYL�PRGHO�KLGURORãNLK�SURJQR]D� L� VXVWDY�]D� UDQR�XSR]RUHQMH�RG�SRSODYD�QD�SRGUXþMX�
0XUH�L�'UDYH�GR�%RWRYD��6DWQH�SURJQR]H�SURWRND�QD�YRGRPMHUQLP�SRVWDMDPD�GRELYDMX�VH�
L]�QRYRJ�+(&�+06�PRGHOD�WHPHOMHP�]DELOMHåHQLK�L�SURJQRVWLþNLK�SURWRND�QD�X]YRGQLP�
GLRQLFDPD�0XUH� L�'UDYH��D�SURJQR]H�YRGRVWDMD� LQWHUSUHWLUDMX�VH� L]�SURJQR]D�SURWRND� L�
YDåHüLK�NRQVXPSFLMVNLK�NULYXOMD��2SHUDWLYQD�SODWIRUPD�MH�'HOIW�)(:6��:HUQHU�L�GUXJL��
������NRMD�L]YMHãWDMH�R�KLGURORãNLP�SURJQR]DPD�L�XSR]RUHQMD�DXWRPDWL]LUDQR�LVSRUXþXMH�
QD�HPDLO�L�7HOHJUDP�DSOLNDFLMX�

6OLND����'RPHQD�+(&�+06�PRGHOD�SURSDJDFLMH�YRGQLK�YDORYD�QD�0XUL�L�'UDYL��OLMHYR��
L�PRGXOL�³+(&�+06�IRUHFDVW´�XQXWDU�RSHUDWLYQRJ�VXVWDYD��GHVQR�
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�6OLND����3RJUHãNH�YUãQLK�SURWRND�QD�ORNDFLML�K�S��*RULþDQ�SUL�YHUL¿�NDFLML�PRGHOD

�6OLND����5HGRYQL�L]YMHãWDM�KLGURORãNLK�SURJQR]D�L�JUDQLþQRJ�SURWRND�'UDYH
QD�+(�'XEUDYD�

Prognoze vodostaja i protoka daju se za hidrološke postaje na Muri (Petanjci, Mursko 
Središće i Goričan) i Dravi (Donja Dubrava, Örtilos i Botovo). Kalibracija hidrološkog 
modela na Muri i Dravi provedena je za 9, a veri� kacija za 5 velikovodnih događaja 
usporedbom odstupanja računskih od zabilježenih hidrograma na hidrološkim postajama 
(Slika 3). Analiza rezultata kalibracije i veri� kacije modela na Muri za h.p. Goričan 
pokazuje srednju, maksimalnu i minimalnu vrijednost apsolutne pogreške protoka za 
5 događaja od 5.1 [m3/s], 90.9 [m3/s] i -60.6 [m3/s], a što odgovara relativnoj pogrešci 
protoka od 1.1 %, 14.5 % i -9.0 %. 
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Jedan od glavnih rezultata operativnog sustava je određivanje graničnog hidrograma 
Drave nizvodno od HE Dubrava do 48 sati unaprijed te izrada i diseminacija izvještaja. 
Granični hidrogram na HE Dubrava predstavlja preporuku za upravljanje dravskim 
hidroelektranama kod velikih voda na način da se na h.p. Botovo ne premaše redovne 
mjere obrane od poplava. Granični hidrogram određuje se svaki sat kao razlika između 
preporučenog maksimalnog protoka Drave na ušću Mure (h.p. Örtilos) i prognostičkog 
hidrograma Mure na ušću uz uvažavanje nepouzdanosti hidroloških prognoza.
Izvještaji hidroloških prognoza i graničnog hidrograma na HE Dubrava izrađuju se u 
gra�čkom i tabličnom obliku s prikazima računskih i prognostičkih vodostaja i protoka 
na Muri i Dravi do 48 sati unaprijed (Slika 4). Izrađuju se dva tipa izvještaja ovisno o 
trenutačnom stanju i prognozama na Muri i Dravi. U uvjetima malih i srednjih voda 
Mure i Drave izrađuje se „Redovni izvještaj prognoza“ jednom dnevno, a „Posebni izvještaj 
prognoza“ izrađuje se u satnim intervalima u uvjetima velikih voda Mure i/ili Drave. 
Diseminacija izvještaja i upozorenja izvršava se putem e-mail-a (png, pdf i csv formati) 
i „Telegram“ aplikacije (png format). Svi procesi unutar operativnog sustav „MuraDrava-
FFS“ su u potpunosti automatizirani i instaliran je na PC računalo u Hrvatskim vodama u 
Centru za obranu od poplava Varaždin.

5H]XOWDWL�QHGDYQLK�DQDOL]D�SRND]DOL�VX�GD�MH�SUDYRYUHPHQLP�L�NRRUGLQLUDQLP�XSUDYOMDQMHP�
GUDYVNLP�KLGURHOHNWUDQDPD�PRJXüD�RGUHÿHQD� WUDQVIRUPDFLMD�YUãQRJ�GLMHOD�KLGURJUDPD�
NUR]�ODQDF�KLGURHOHNWUDQDPD��=D�SRWUHEH�SRYHüDQMD�VXVWDYD�REUDQH�RG�SRSODYD�QD�'UDYL�
QL]YRGQR�RG�XãüD�0XUH�L]UDÿHQ�MH�RSHUDWLYQL�VXVWDY�Ä0XUD'UDYD�))6³�NRML�REMHGLQMXMH�
QRYL� PRGHO� KLGURORãNLK� SURJQR]D� L� VXVWDY� ]D� UDQR� XSR]RUHQMH� RG� SRSODYD�� 7HPHOMHP�
KLGURORãNLK�PMHUHQMD� L� SRVWRMHüLK� SURJQR]D�QD� X]YRGQLP�GLRQLFDPD�GRELYDMX� VH� VDWQH�
SURJQR]H� SURWRND� GR� ��� VDWL� XQDSULMHG� ]D� SURUDþXQVNR� YULMHPH� RG� QHNROLNR� VHNXQGL��
*ODYQL�UH]XOWDWL�VXVWDYD�VX�JUDQLþQL�KLGURJUDPL�'UDYH�QL]YRGQR�RG�+(�'XEUDYD�WH�L]UDGD�L�
GLVHPLQDFLMD�L]YMHãWDMD��2SHUDWLYQL�VXVWDY�RPRJXüDYD�SUDYRYUHPHQH�SULSUHPQH�DNWLYQRVWL�
NRG�XSUDYOMDQMD�GUDYVNLP�KLGURHOHNWUDQDPD�L�X�SURYHGEL�PMHUD�REUDQH�RG�SRSODYD��D�þLPH�
VH�SRSODYQH�ãWHWH�QD�QL]YRGQLP�GLRQLFDPD�PRJX�]QDþDMQR�XEODåLWL��2SHUDWLYQL�VXVWDY�X�
SRWSXQRVWL�MH�DXWRPDWL]LUDQ��D�VDWQL�L]YMHãWDML�SURJQR]D�GR����VDWL�XQDSULMHG�GRVWDYOMDMX�
VH�QD�HPDLO�L�7HOHJUDP�DSOLNDFLMX��3RVWRMHüL�RSHUDWLYQL�VXVWDY�SUHGVWDYOMD�SRþHWDN�UD]YRMD�
ãLUHJ�VXVWDYD�RSHUDWLYQLK�SURJQR]D�QD�0XUL�L�'UDYL��D�QDGRJUDGQMD�VXVWDYD�EL�WUHEDOD�LüL�X�
VPMHUX�KLGURORãNLK�SURJQR]D�'UDYH�L�0XUH�GR���GDQD�XQDSULMHG�
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0DUNHWV�DQG�5HQHZDEOH�(QHUJ\�6RXUFHV�LQ�6RXWK�(DVWHUQ�(XURSH��0DYURPDWDNLV��
)���6LGHUDNLV��.����7ULYHQW�3XEOLVKLQJ��%XGLPSHãWD��SS�������

>�@� 6OLY�0XUH� ±�$XWRPDWL]LUDQL� KLGURORãNL� SURJQRVWLþNL�PRGHO� �6WHLHUPDUN��� � KWWS���
DSS�K\GURJUDSKLH�VWHLHUPDUN�DW�ELOGHU�+RFKZDVVHU]HQWUDOH�6RXUFH�0XU2YHUYLHZB
KX�KWP�SULVWXS�������������

>�@� 6YHXþLOLãWH� X� =DJUHEX�� *UDÿHYLQVNL� IDNXOWHW� �81,=*� *)�� ����������� 6WXGLMD�
SURWRþQRVWL�VWDURJ�NRULWD�ULMHNH�'UDYH�QD�ãLUHP�SRGUXþMX�+(�9DUDåGLQ.

>��@� 6YHXþLOLãWH� X� =DJUHEX�� *UDÿHYLQVNL� IDNXOWHW� �81,=*� *)�� ����������� 6WXGLMD�
SURWRþQRVWL�VWDURJ�NRULWD�ULMHNH�'UDYH�X]�+(�ýDNRYHF.

>��@� 6YHXþLOLãWH�X�=DJUHEX��*UDÿHYLQVNL�IDNXOWHW��81,=*�*)����������6WXGLMD�SURWRþQRVWL�
VWDURJ�NRULWD�ULMHNH�'UDYH�X]�+(�'XEUDYD.

>��@� 6YHXþLOLãWH� X� =DJUHEX�� *UDÿHYLQVNL� IDNXOWHW� �81,=*� *)�� �������� +LGUDXOLþNL�
PRGHO�%HGQMH�RG�EUDQH�X�.XüDQX�/XGEUHãNRP�GR�XãüD�X�'UDYX.

>��@� 6YHXþLOLãWH�X�=DJUHEX��*UDÿHYLQVNL�IDNXOWHW��81,=*�*)����������2SHUDWLYQL�PRGHO�
XSUDYOMDQMD�GUDYVNLP�KLGURHOHNWUDQDPD�]D�YULMHPH�YHOLNLK�YRGD.

>��@� 8QLYHU]LWHW� X� /MXEOMDQL�� )DNXOWHW� JUDÿHYLQDUVWYD� L� JHRGH]LMH� �8/� )**�� ��������
+LGURORãND�VWXGLMD�ULMHNH�0XUH.

[15] Werner, M., Schellekens, J., Gijsbers, P., van Dijk, M., van den Akker, O., Heynert, 
K. (2013): �e Del�-FEWS flow forecasting system, Environmental Modelling & 
So�ware, pp. 65-77.
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AUTORI

GRF�GU�VF��'DPLU�%HNLü�a
.ODXGLMD�%DãLü��PDJ�LQJ�DHGLI��a
7LQ�.XOLü��PDJ�LQJ�DHGLI��a
'DQLMHO�%XQLü��GLSO�LQJ�JUDÿ��b
PU�VF��/HRQDUG�6HNRYDQLü�b
7RPLVODY�âOHKWD��GLSO�LQJ�JHRW��b
,JRU�7RãLü��PDJ�LQJ�JHRLQJ��b

a� 6YHXþLOLãWH�X�=DJUHEX��*UDÿHYLQVNL� IDNXOWHW��.DþLüHYD�����=DJUHE��+UYDWVND��GDPLU�
EHNLF#JUDG�KU, NEDVLF#JUDG�KU, WNXOLF#JUDG�KU

b� +UYDWVNH� YRGH�� 9*2� ]D� 0XUX� L� JRUQMD� 'UDYD�� 0HÿLPXUVND� XOLFD� ��E�� 9DUDåGLQ��
+UYDWVND��GDQLMHO�EXQLF#YRGD�KU, OHRQDUG�VHNRYDQLF#YRGD�KU, WRPLVODY�VOHKWD#YRGD�
KU, LJRU�WRVLF#YRGD�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.09.

KOINCIDENCIJA VELIKIH VODA NA ŠIREM SEKTORU 

PROCEDURA – MODELA PROIL I KOPULA

6$ä(7$.��3UREOHPDWLND�GH¿QLVDQMD�PHURGDYQLK�YHOLNLK�YRGD�]D�SRWUHEH�SURMHNWRYDQMD�
VLVWHPD�]D�]DãWLWX�RG�SRSODYD�X�]RQDPD�XãüD�JODYQH�UHNH�L�SULWRNH�MH�YHRPD�VORåHQD��V�
RE]LURP�QD�PHÿXVREQL�XWLFDM�XVSRUD�NRML�VH�SRMDYOMXMH�NDR�SRVOHGLFD�DVLQKURQRVWL�X�SR-

MDYL�PDNVLPDOQLK�SURWRND�QD�RED�YRGRWRND��=ERJ�WRJD�VH�SUL�L]ERUX�PHURGDYQLK�SURWRND�
QD�RED�YRGRWRND�PRUD�YRGLWL�UDþXQD�R�QMLKRYRM�PHÿXVREQRM�SRYH]DQRVWL��ãWR�VH�SRVWLåH�
SURUDþXQRP� YHURYDWQRüH� LVWRYUHPHQLK� GRJDÿDMD�� RGQRVQR� NRLQFLGHQFLMH� PDNVLPDOQLK�
JRGLãQMLK�SURWRND�QD�RED�YRGRWRND��8�RYRP�UDGX�SULND]XMX�VH�UH]XOWDWL�SULPHQH�UD]OLþLWLK�
SURFHGXUD�]D�SURUDþXQ�NRLQFLGHQFLMH�YHOLNLK�YRGD�QD�SULPHUX�ãLUHJ�XãüD�'UDYH�X�'XQDY�
X�6UELML��.RULãüHQD�VX�GYD�SULVWXSD��SURUDþXQ�YHURYDWQRüH�SUHYD]LODåHQMD�X�GYRGLPHQ]L-
RQDOQRP�SURVWRUX��NRQFLSLUDQ�NDR�PRGHO�352,/�L�XSRWUHED�WUL�IDPLOLMH�W]Y��$UKLPHGRYLK�
NRSXOD�±�*XPEHORYD��.OHMWRQRYD�L�)UDQNRYD��NRMLPD�VH�RGUHÿXMX�]DMHGQLþNH�UDVSRGHOH�
YHURYDWQRüD�UD]OLþLWLK�VOXþDMQR�SURPHQOMLYLK�X�YLãHGLPHQ]LRQDOQRP�SURVWRUX�YHURYDWQRüD�
3URUDþXQ�NRLQFLGHQFLMH�YHOLNLK�YRGD�'UDYH� L�'XQDYD��SULPHQRP�QDYHGHQLK�SURFHGXUD��
XUDÿHQL�VX�QD�ãLUHP�VHNWRUX�XãüD�RG�KLGURORãNH�VWDQLFH�'RQML�0LKROMDF�QD�'UDYL��]DWLP�
RG�KLGURORãNH�VWDQLFH�%H]GDQ�SD�GR�KLGURORãNH�VWDQLFH�%RJRMHYR�QD�'XQDYX��5H]XOWDWL�
SURUDþXQD�SULND]DQL� VX�QXPHULþNL��SUHNR�PDUJLQDOQLK�YHURYDWQRüD� UD]PDWUDQLK�NRPEL-
QDFLMD�SURPHQOMLYLK�]D�NRMH�VX�GH¿QLVDQH�NRLQFLGHQFLMH� L� UDþXQVNLK�SURWRND�QD�RVQRYX�
GH¿QLVDQLK� ]DYLVQRVWL�� /LQLMH� SUHYD]LODåHQMD� YHURYDWQRüD� SULND]DQH� VX� LOXVWUDWLYQR� ]D�
MHGQX�NRPELQDFLMX�SURPHQOMLYLK�SR�REH�PHWRGH�
./-8ý1(�5(ý,�� NRLQFLGHQFLMD� YHOLNLK� YRGD�� GYRGLPHQ]LRQDOQD� VXþDMQR� SURPHQOMLYD��
PRGHO�352,/��NRSXOH��YUK�SRSODYQRJ�WDODVD��YHURYDWQRüD�SUHYD]LODåHQMD

FLOOD FLOW COINCIDENCE IN THE GREATER AREA OF THE 
-

ENT PROCEDURES – PROIL MODEL AND COPULA PROCEDURE

$%675$&7��7KH�LVVXHV�UHODWHG�WR�GH¿QLQJ�GHVLJQ�ÀRRG�ÀRZ�IRU�D�V\VWHP�RI�ÀRRG�SURWHF-
WLRQ�LQ�ULYHU�FRQÀXHQFH�DUHDV�DUH�YHU\�FRPSOH[��JLYHQ�WKH�LQWHUDFWLRQ�RI�EDFNHG�XS�ÀRZV�
UHVXOWLQJ� IURP� WKH� � DV\QFKURQLFLW\� LQ� WKH� RFFXUUHQFH� RI�PD[LPXP�GLVFKDUJHV� RQ� ERWK�
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ZDWHUFRXUVHV��)RU�WKLV�UHDVRQ��WKH�VHOHFWLRQ�RI�GHVLJQ�GLVFKDUJHV�RQ�ERWK�ZDWHUFRXUVHV�KDV�
WR�WDNH�LQWR�DFFRXQW�WKHLU�LQWHUFRQQHFWLRQ��ZKLFK�LV�DFKLHYHG�E\�WKH�FDOFXODWLRQ�RI�SURE-

DELOLW\�RI�VLPXOWDQHRXV�HYHQWV�RU�FRLQFLGHQFHV�RI�PD[LPXP�DQQXDO�GLVFKDUJHV�LQ�ERWK�ZD-
WHUFRXUVHV��7KLV�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�DSSO\LQJ�GL൵HUHQW�SURFHGXUHV�IRU�FDOFXODWLQJ�
WKH�FRLQFLGHQFH�RI�ÀRRG�ÀRZV�RQ�WKH�H[DPSOH�RI�WKH�JUHDWHU�FRQÀXHQFH�]RQH�RI�WKH�'UDYD�
DQG�'DQXEH�5LYHUV�LQ�6HUELD��7ZR�DSSURDFKHV�ZHUH�XVHG��WKH�FDOFXODWLRQ�RI�WKH�SUREDELO-
LW\�RI�H[FHHGDQFH�LQ�D�WZR�GLPHQVLRQDO�VSDFH��DV�D�PRGHO�352,/��DQG�WKH�XVH�RI�VR�FDOOHG�
WKUHH�IDPLOLHV�RI�$UFKLPHGHDQ�FRSXOD�±�*XPEHO��&OD\WRQ�DQG�)UDQN��ZKLFK�DUH�XVHG�IRU�
GHWHUPLQLQJ�WKH�MRLQW�SUREDELOLW\�GLVWULEXWLRQ�RI�GL൵HUHQW�UDQGRP�YDULDEOHV�LQ�WKH�PXOWLGL-
PHQVLRQDO�VSDFH��7KH�FDOFXODWLRQ�RI�FRLQFLGHQFHV�RI�ÀRRG�ÀRZV�LQ�WKH�JUHDWHU�DUHD�RI�WKH�
'UDYD�DQG�WKH�'DQXEH�FRQÀXHQFH�E\�DSSO\LQJ�WKH�PHQWLRQHG�SURFHGXUHV�ZHUH�SUHIRUPHG�
IURP�WKH�K\GURORJLFDO�VWDWLRQ�DW�'RQML�0LKROMDF�RQ�WKH�'UDYD�DQG�WKH�K\GURORJLFDO�VWDWLRQ�
DW�%H]GDQ�WR�WKH�K\GURORJLFDO�VWDWLRQ�DW�%RJRMHYR�RQ�WKH�'DQXEH��7KH�FDOFXODWLRQ�UHVXOWV�
DUH�SUHVHQWHG�QXPHULFDOO\��E\�PDUJLQDO�SUREDELOLWLHV�RI�WKH�FRQVLGHUHG�FRPELQDWLRQV�RI�
YDULDEOHV�IRU�ZKLFK�FRLQFLGHQFHV�ZHUH�GH¿QHG�DQG�WKH�FDOFXODWHG�GLVFKDUJHV�DFFRUGLQJ�WR�
WKH�GH¿QHG�GHSHQGHQFHV��$V�D�JUDSKLFDO�LOOXVWUDWLRQ��H[FHHGDQFH�LVROLQHV�DUH�VKRZQ�IRU�
RQH�FRPELQDWLRQ�RI�YDULDEOHV�DFFRUGLQJ�WR�ERWK�PHWKRGV�
.(<:25'6��ÀRRG�ÀRZ�FRLQFLGHQFH��ELYDULDWH�UDQGRP�YDULDEOH��352,/�PRGHO��FRSXOD�
PHWKRG��ÀRRG�SHDN��H[FHHGDQFH�SUREDELOLW\

1. UVOD

+LGURWHKQLþNL�REMHNWL�VH�SURMHNWXMX�VD�FLOMHP�GD�REH]EHGH�]DKWHYDQX�VLJXUQRVW�QL]YRGQRJ�
SRGUXþMD��WDNR�GD�VH�L�RGUHÿLYDQMH�UDþXQVNH�YHOLNH�YRGH�VYRGL�QD�GH¿QLVDQMH�PDNVLPDOQRJ�
SURWRND�L�LOL�GUXJLK�NDUDNWHULVWLND�SRSODYQRJ�WDODVD�RGUHÿHQH�YHURYDWQRüH�SRMDYH��,]ERU�
PHURGDYQLK�SURWRND�]D�SURMHNWRYDQMH�UHJXODFLRQLK�UDGRYD�L�SODQLUDQMH�PHUD�]D�RGEUDQX�
RG�SRSODYD�QD�VHNWRULPD�UHND�NRMH�REXKYDWDMX�XãüH�SULWRND�MH�VORåHQ�SRVWXSDN�
1HNROLNR�VWXGLMD�VH�EDYLOR�SUREOHPDWLNRP�UDVSRGHOD�YHURYDWQRüH�X�GYRGLPHQ]LRQDOQRP�
SURVWRUX� �%HQGHU� HW� DO�� �������0RULV� L� &DOLVH� ������ 5D\QDO� L� 6DODV� ������ DOL� VH� WRP�
SRSLVX� PRUDMX� VYDNDNR� SULGRGDWL� SRJODYOMD� X� PRQRJUD¿MDPD� NRMD� VX� VH� EDYLOD� RYRP�
SUREOHPDWLNRP� QD� VHNWRULPD� UHNH� 'XQDY� VD� ]QDþDMQLMLP� SULWRNDPD� �3URKDVND� HW� DO��
����� L� 3URKDVND� L� ,OLü�� ������� 6YH� VWXGLMH� LVWLþX� GD� VH� YHURYDWQRüH� SUHYD]LODåHQMD� X�
GYRGLPHQ]LRQDOQRP� SURVWRUX� GRELMDMX� QD� RVQRYX� XQDSUHG� ]DGDWLK� IXQNFLMD� UDVSRGHOD�
YHURYDWQRüH��ãWR�MH�XJODYQRP�SUHGVWDYOMDOR�RJUDQLþHQMH�X�QMHQRM�SULPHQL�
.RULãüHQMHP�NRSXOD� IXQNFLMD�� NRMH�SRVWDMX� VYH�SRSXODUQLMH�QDSXãWD� VH�SULVWXS�XQDSUHG�
]DGDWH�IXQNFLMH�UDVSRGHOH�YHURYDWQRüH�VOXþDMQH�SURPHQOMLYH�L�RPRJXüDYD�QMHQ�L]ERU�L]�
UD]OLþLWLK�JUXSD�UDVSRGHOD�
8�RYRP�UDGX�VH�SULND]XMH�NRPSDUDWLYQD�DQDOL]D�NRULãüHQMD�GYRGLPHQ]LRQDOQH�GLVWULEXFLMH�
�PRGHO�352,/��L�NRSXOD�]D�RGUHÿLYDQMH�UDþXQVNRJ�SURWRND�]D�GLPHQ]LRQLVDQMH�VLVWHPD�
RGEUDQH�RG�SRSODYD�X�QHSRVUHGQRM�]RQL�XWLFDMD�JODYQH�UHNH�L�QMHQH�SULWRNH�
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1D�WHRULMVNRP�QLYRX�VH�SULND]XMH� UDVSRGHOD�YHURYDWQRüH�VORåHQRJ�YLãHGLPHQ]LRQDOQRJ�
GRJDÿDMD� NRMD� VH� UDþXQD� QD� RVQRYX� SRMHGLQDþQLK� �PDUJLQDOQLK�� UDVSRGHOD� VYDNH�
NRPSRQHQWH�VOXþDMQRJ�SURFHVD��]D�NRMH�VH�SR�SUDYLOX�SUHWSRVWDYOMD�GD�VX�QRUPDOQR�LOL�ORJ�
QRUPDOQR�UDVSRUHÿHQL��3URKDVND��0DUMDQRYLü��ýDEULü���������7DNR�VUDþXQDWD�YHURYDWQRüD�
SUHGVWDYOMD�]DSUDYR�YHURYDWQRüX�SUHYD]LODåHQMD�GRJDÿDMD�XQDSUHG�XVYRMHQLK�NRPELQDFLMD�
VOXþDMQR�SURPHQOMLYLK��2YR�MH�XSUDYR�RVQRYD�PRGHOD�352,/�
3RWHãNRüH� L� RJUDQLþHQMD� NRMD� VX� VH� SRMDYOMLYDOD� SUL� RYDNYRP� SULVWXSX� SRþLQMX� GD� VH�
UD]UHãDYDMX�XSRWUHERP�NRSXOD�

.DNR� EL� VH� RGUHGLOD� JXVWLQD� UDVSRGHOH�� ¦�[�\��� SUYL� NRUDN� MH� RGUHÿLYDQMH� PDUJLQDOQLK�
YHURYDWQRüD�L��NDR��¦�[����L�¦���\����NDR�

\

\
G\�\,[�f�,[�f ,

[

[
G[�\,[�f�f �\,

[t

t

dttf[F ),(),( ,
\z

z

dzzf\F ),(),(

(1)

(2)

1MLKRYH�NXPXODWLYQH�YHURYDWQRüH�VX�RQGD�

8�XVWDOMHQRM�SURFHGXUL�SUL�RGUHÿLYDQMX�YHURYDWQRüH�SUHYD]LODåHQMD�RGDEUDQH�NDUDNWHULVWLNH�
SRSODYQRJ� WDODVD�X�GYRGLPHQ]LRQDOQRP�SURVWRUX�YHURYDWQRüD�XVORY� MH�GD� VH�RGDEUDQH�
VOXþDMQH�SURPHQOMLYH�SRNRUDYDMX�LVWRP�]DNRQX�UDVSRGHOH�YHURYDWQRüD��8�WX�VYUKX�L]DEUDQH�
VX�3HDUVRQ�7\SH���3����/RJ�3HDUVRQ�7\SH���/3����([WUHPH�9DOXH�7\SH���±�*XPEHO��(9���
L�/RJ�QRUPDO��/2*1��NDR�SRWHQFLMDOQH�PDUJLQDOQH�GLVWULEXFLMH��3DUDPHWUL�UDVSRGHOH�VH�
RFHQMXMX�PHWRGRP�PRPHQDWD��2FHQD�GREURWH�SUODJRÿDYDQMD�L]DEUDQLK�WHRULMVNLK�IXQNFLMD�
UDVSRGHOH� HPSLULMVNLP� SRGDFLPD� L]YUãHQD� MH� SRPRüX� Ȥ2�� .ROPRJRURY�6PLUQRY� L� QȦ2

WHVWRYD�
3ULOLNRP�NRQVWUXLVDQMD�NRSXOD�JUXSD�PRJXüLK�PDUJLQDOQLK�UDVSRGHOD�SURãLUHQD�MH�*HQHUDO�
([WUHPH�9DOXH��*(9��UDVSRGHORP��3DUDPHWUL�UDVSRGHOD�VX�RGUHÿLYDQL�QD�RVQRYX�PHWRGH�
/�PRPHQDWD��/�PRPHQWL�VX�]DVQRYDQL�QD�LGHML�NODVLþQLK�PRPHQDWD�DOL�VH�PRGL¿NDFLMD�
RJOHGD�X�NRULãüHQMX� WHåLQVNLK�IXQNFLMD�X�REOLNX�YHURYDWQRüD��+RVNLQJ���������.YDOLWHW�
SULODJRÿDYDQMD� IXQNFLMH� UDVSRGHOH� X]RUNX� RFHQMHQ� MH� QD� RVQRYX�.ROPRJRURY�6PLUQRY�
L�'DUOLQJ�$QGHUVRQ� WHVWRYD�NDR� L� VUHGQMHJ�NYDGUDWQRJ�RGVWXSDQMD� �5RRW�0HDQ�6TXDUH�
(UURU�±�506(��

model

0RGHO� 352,/� VH� ]DVQLYD� QD� GYRGLPHQ]LRQDOQRM� QRUPDOQRM� UDVSRGHOL� VD� JXVWLQRP�
YHURYDWQRüH�NRMD�VH�GH¿QLãH�QD�VOHGHüL�QDþLQ��3URKDVND��0DUMDQRYLü��ýDEULü��������
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JGH�VX�
[ i \�� ±�LVWRYUHPHQH�UHDOL]DFLMH�VOXþDMQLK�SURPHQOMLYLK�;�L�<��UHVSHNWLYQR�
ȝ[�L�ȝ\�� ±�PDWHPDWLþND�RþHNLYDQMD�;�L�<�
ı[�L�ı\�� ±�VWDQGDUGQH�GHYLMDFLMH�;�L�<�
ȡ� ±�NRH¿FLMHQW�NRUHODFLMH�;�L�<�

.XPXODWLYQD�UDVSRGHOD�YHURYDWQRüH���VH�GH¿QLãH�

2

22

2

2

2
12

1

2
12

1
,

\

\\

\[

\\[[

[

[[

\[

e\[f

(3)

[t

t

\z

z

dtdzztf\<[;P\[F ),(),( (4)

),(),(),(1

1),(),(

\[F\F[F

\<[;P\<[;Pdtdzztf\[
t

[t

z

\z
(5)

R R (6)

NNN [;,...,[;,[;P�[,...,[,[�F 221121

L�PDUJLQDOQLP�UDVSRGHODPD�

6OHGHüL�NRUDN�MH�RGUHÿLYDQMH�YHURYDWQRüH�SUHYD]LODåHQMD��X�GYRGLPHQ]LRQDOQRP�SURVWRUX�
YHURYDWQRüD��3URKDVND��0DUMDQRYLü��ýDEULü��������

3ULPHQD� GYRGLPHQ]LRQDOQH� UDVSRGHOH� YHURYDWQRüD� SUL� VWDWLVWLþNRM� DQDOL]L� UD]OLþLWLK�
SDUDPHWDUD� KLGURJUDPD� YHOLNLK� YRGD� ]DKWHYD� XSURãüHQMD� GD� EL� RSLVDQD� SURFHGXUD�
SURUDþXQD�ELOD�SULPHQOMLYD��2VQRYQR�XSURãüHQMH�VH�RGQRVL�QD�SUHWSRVWDYNX�GD�VH�VYDND�
RG�UD]PDWUDQLK�NDUDNWHULVWLND�KLGURJUDPD�SRNRUDYD�QRUPDOQRP��ORJ�QRUPDOQRP��]DNRQX�
UDVSRGHOH��ãWR�QH�PRUD�ELWL�VOXþDM��'HWDOMQLMD�WHRULMVND�RVQRYD�GH¿QLVDQMD�GYRGLPHQ]LRQDOQH�
IXQNFLMH�UDVSRGHOH�VD�SULPHQRP�JUDIR�DQDOLWLþNH�SURFHGXUH��$EUDPRZLW]�L�6WHJXQ��������
X�UHãDYDQMX�PRåH�VH�QDüL�X�OLWHUDWXUL��3URKDVND�HW�DO��������
ýYUVWLQD�NRUHODFLRQH�]DYLVQRVWL�VH�RGUHÿXMH�RGQRVRP�NRH¿FLMHQWD�OLQHDUQH�NRUHODFLMH�5�L�
VWDQGDUGQH�JUHãNH�RFHQH�NRH¿FLMHQWD�NRUHODFLMH�ıR��<HYMHYLFK��������

2.3. Kopule
0DWHPDWLþNL�PRGHO�VH�ED]LUD�QD�YLãHGLPHQ]LRQDOQLP�IXQNFLMDPD�UDVSRGHOH�YHURYDWQRüH��
RGQRVQR� QMLKRYLP� XVORYQLP� YHURYDWQRüDPD�� =D� UHOHYDQWQH� VOXþDMQH� SURPHQOMLYH��
UD]PDWUDMX�VH�LVWRYUHPHQH�YHOLþLQH�KLGURJUDPD�SRSODYQLK�WDODVD�QD�JODYQRM�UHFL�L�SULWRFL�
Neka je��;1��;2������;N��  RNVOXþDMQL�YHNWRU�VD�NXPXODWLYQRP�UDVSRGHORP�

L�PDUJLQDOQLP�UDVSRGHODPD�
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Kopula C raspodele F�MH�GH¿QLVDQD�QD�>���@N i 

L�PDUJLQDOQLP�UDVSRGHODPD�
Nn,[;P�[�F nnnn 1 .

MH�GHILQLVDQD�QD�>���@N i 

Kopula C raspodele F MH�GHILQLVDQD�QD�>���@ i 

NNN [F,...,[F,[FC�[,...,[,[�F 221121 .

(J]LVWHQFLMD� L� MHGLQVWYHQRVW� NRSXOH� C

11,1, vXvXCvXC za 
2

1,0,vX (7)

(J]LVWHQFLMD� L� MHGLQVWYHQRVW�NRSXOH�C� MH�REH]EHÿHQD�SRG�RGUHÿHQLP�XVORYLPD��NRML� VX�
]DGRYROMHQL�X�VOXþDMHYLPD�NRML�VH�RYGH�UD]PDWUDMX��.DR�ãWR�MH�YHü�LVWDNQXWR�SURPHQOMLYH�
PRJX�GD�LPDMX�UD]OLþLWH�PDUJLQDOQH�UDVSRGHOH��D�SRãWR�MH�L�NRPSOHWQD�VWUXNWXUD�PHÿXVREQH�
]DYLVQRVWL�SURPHQOMLYLK�VDGUåDQD�X�NRSXOL��VDPLP�WLP�MH�RQD�RGYRMHQD�RG�WLSD�PDUJLQDOQH�
UDVSRGHOH�VYDNH�]DYLVQR�SURPHQOMLYH��
8�RYRP�UDGX�NRULãüHQH�VX�WUL�IDPLOLMH�NRSXOD��*XPEHORYD��.OHMWRQRYD�L�)UDQNRYD�NRMH�
SULSDGDMX�³$UKLPHGRYLP�NRSXODPD´��6YH�NRSXOH�VX�MHGQRSDUDPHWDUVNH�VD�SDUDPHWURP�ș.

3URFHQD�SDUDPHWUD�NRSXOH�YUãHQD�MH�SXWHP�SR]QDWLK�DSURNVLPDFLMD�NRMH�YH]XMX�SDUDPHWDU�
ș� VD� .HQGDORYLP� NRH¿FLMHQWRP� NRUHODFLMH� Ĳ�� NRML� MH� ODNR� L]UDþXQDWL� L]� VDPRJ� X]RUND�
(Nelsen, 2006).

'D� EL� VH� RGUHGLOD� YHURYDWQRüD� SUHYD]LODåHQMD� GYH� MHGLQLþQH� XQLIRUPQR� UDVSRUHÿHQH�

VOXþDMQR�SURPHQOMLYH�VD�NRSXORP�&�X�Y�ș��UDþXQD�VH�NRSXOD�C ��W]Y��NRSXOD�SUHåLYOMDYDQMD�
SR�UHODFLML�

.YDOLWHW� SULODJRÿDYDQMD� NRSXOH� X]RUNX� X� UDGX� RFHQMHQ� MH� QD� RVQRYX� VWDWLVWLþNRJ� WHVWD�
�5HGG\��*DQJXOL��������NRML�VX�SUYR�SUHGORåLOL�*HQHVW��5HPLOODUG�L�%HDXGRLQ������JRGLQH��
7HVW� VH� ]DVQLYD� QD� SDUDPHWDUVNRM� %RRWVWUDS� PHWRGL�� =D� VYDNX� NRSXOX� JHQHULãH� VH� Q�
VOXþDMQLK� QH]DYLVQLK� X]RUDND� L� XWYUÿXMH� VLQWHWLþNL� QL]� RVPDWUDQMD� NRML� VH� XSRUHÿXMH� VD�
VLQWHWLþNLP�VHULMDPD�JHQHULVDQLK�SRPRüX�0RQWH�&DUOR�VLPXODFLMH�QD�RVQRYX�L]PHUHQLK�
SRGDWDND��7HVW�VH�]DVQLYD�QD�PHUHQMLPD�L�QH�]DYLVL�RG�L]DEUDQH�PDUJLQDOQH�YHURYDWQRüH��
9HOLþLQD�X]RUND�SULPHQMHQD�X�UDGX�MH�Q ������
=D�RFHQX�VWDWLVWLþNH�]QDþDMQRVWL�NRULVWL�VH�S�YUHGQRVW�NRMD�VH�UDþXQD�QD�RVQRYX�&UDPHU�
YRQ�0LVHVRYH�VWDWLVWLNH�Sn��5HGG\��*DQJXOL��������L�XSRUHÿXMH�VH�VD�Į�QLYRRP�]QDþDMQRVWL��
Ako je S�Į��UH]XOWDW�MH�VWDWLVWLþNL�]QDþDMDQ�

3. ULAZNI PODACI

=DGDWDN�QD�NRML�WUHED�GD�RGJRYRUL�VLVWHP�]D�RGEUDQX�RG�SRSODYD�X�]RQL�XãüD�UHNH�'UDYH�
X�UHNX�'XQDY�MH�HNRQRPVNL�RSWLPDOQR�GLPHQ]LRQLVDQ�QDVLS�]D�]DãWLWX�RNROQRJ�SRGUXþMD�
�3URKDVND� L� 3HWNRYLü�� ������� 3UHGPHWQD� GHRQLFD� UHNH� 'XQDY� SURVWLUH� VH� RG� XOD]QLK�
KLGURORãNLK� VWDQLFD�%H]GDQ�QD� UHFL�'XQDY� L�'RQML�0LKROMDF�QD� UHFL�'UDYL�GR� L]OD]QRJ�
SUR¿OD�±�K�V��%RJRMHYR�QD�UHFL�'XQDY�

=D�GH¿QLVDQMH�PHURGDYQLK�QLYRD�QHRSKRGQR�MH�UDVSRODJDWL�VOHGHüLP�SRGDFLPD�
D�� VHULMDPD�PDNVLPDOQLK�JRGLãQMLK�SURWRND�QD�XOD]QLP�SUR¿OLPD��UHFLSLMHQWX�L�SULWRND-

PD��L�L]OD]QRP�SUR¿OX��UHFLSLMHQWX���L
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E�� UH]XOWDWLPD�SURUDþXQD�NRLQFLGHQFLMH�YHOLNLK�YRGD�VOHGHüLK�NRPELQDFLMD�SURPHQOMLYLK�
� ��PDNVLPDODQ�JRGLãQML�SURWRN�UHFLSLMHQWD�±�PDNVLPDODQ�JRGLãQML�SURWRN�QD�SULWRFL�
� ��PDNVLPDODQ�JRGLãQML�SURWRN�UHFLSLMHQWD�±�RGJRYDUDMXüL�SURWRN�QD�SULWRFL��L
� ��PDNVLPDODQ�JRGLãQML�SURWRN�QD�SULWRFL�±�RGJRYDUDMXüL�SURWRN�QD�UHFLSLMHQWX�

$QDOL]D�NRLQFLGHQFLMH�YHOLNLK�YRGD�UHFLSLMHQWD�L�SULWRNH�ED]LUD�VH�QD�UD]PDWUDQMX�]DYLVQLK�
VWUXNWXUD� NRPELQDFLMD� SURPHQOMLYLK� �3URKDVND� HW� DO�� ������� 8� RYRP� UDGX� NRULãüHQL�
VX� SRGDFL� R� SURWRFLPD� QD� KLGURORãNLP� VWDQLFDPD�%H]GDQ� L�%RJRMHYR� QD� UHFL�'XQDY� L�
KLGURORãNRM�VWDQLFL�'RQML�0LKROMDF�QD�UHFL�'UDYL�]D�SHULRG�������±�������JRGLQD�

4. REZULTATI

1H�YRGHüL�UDþXQD�R�NRLQFLGHQFLML�YHOLNLK�YRGD��RVQRYX�]D�GLPHQ]LRQLVDQMH�QDVLSD�þLQLOH�
EL� WHRULMVNH� YUHGQRVWL� SURWLFDMD� UD]OLþLWLK� SRYUDWQLK� SHULRGD��7H� YUHGQRVWL� ]D� QDYHGHQH�
KLGURORãNH�VWDQLFH�QD�UD]PDWUDQRP�VHNWRUX�'XQDYD� L�'UDYH�SULND]DQH�VX�X� WDEHOL���]D�
PHWRGH�RFHQH�SDUDPHWDUD�UDVSRGHOH�QDYHGHQH�X�SRJODYOMX�����
.DR� UH]XOWDW� SURUDþXQD� NRLQFLGHQFLMH� GRELMD� VH� OLQLMD� LVWLK� YHURYDWQRüD� QDYHGHQLK�
NRPELQDFLMD�RGDEUDQRJ�SDUDPHWUD�SRSODYQRJ�WDODVD��GLIHUHQFLMDOQL�]DNRQ�UDVSRGHOH���NDR�
L�OLQLMH�NRMH�GH¿QLãX�YHURYDWQRüX�SUHYD]LODåHQMD�LVWLK�NRPELQDFLMD�SURPHQOMLYLK�
1D�VOLNDPD���L���VX�VDPR�LOXVWUDWLYQR�SULND]DQH�OLQLMH�YHURYDWQRüD�SUHYD]LODåHQMD��IXQNFLMD�
UDVSRGHOH��SR�GYRGLPHQ]LRQDOQRP�]DNRQX�L�NRSXODPD�NDR�L�HPSLULMVNH�WDþNH�]D�VOXþDM�
SRMDYH�PDNVLPDOQRJ�SURWRND�QD�'UDYL�L�RGJRYDUDMXüHJ�QD�'XQDYX�

7DEOLFD����7HRULMVNH�YUHGQRVWL�PDNVLPDOQLK�JRGLãQMLK�SURWLFDMD�UHND�'XQDYD�L�'UDYH�]D�
UD]OLþLWH�YHURYDWQRüH�SRMDYH�±�4PD[�S��P3�V�

���

reka Dunav reka Drava

K�V. Bezdan

4PD[�S��P3�V�
K�V��%RJRMHYR
4PD[�S��P3�V�

K�V��'��0LKROMDF
4PD[�S��P3�V�

MOM

(LP3)

LMOM

(GEV)

MOM

(LP3)

LMOM

(GEV)

MOM

(LP3)

LMOM

(GEV)

0.1 10058 13078 10842 16048 3258 3164

1 8302 9708 9183 11538 2542 2513

2 7763 8793 8653 10363 2336 2315

5 7029 7641 7912 8915 2064 2051

2FHQRP�VWDWLVWLþNH� ]QDþDMQRVWL� VUDþXQDWLK�SURPHQOMLYLK�NRLQFLGHQFLMD�SURWLFDMD�YHOLNLK�
YRGD� UHNH�'XQDY� L�'UDYH� RVQRYQL� SRND]DWHOML� þYUVWLQH� XVSRVWDYOMHQLK� NRLQFLGHQFLRQLK�
YH]D�L�WR��NRH¿FLMHQW�OLQHDUQH�NRUHODFLMH�L�VWDQGDUGQD�JUHãND�RFHQH�NRH¿FLMHQWD�NRUHODFLMH�
SR�MHGQDþLQL������SRWYUÿXMH�VH�GD�MH�NRLQFLGHQFLMD�VWDWLVWLþNL�]QDþDMQD��
.DGD�MH�UHþ�R�NRSXODPD��SRGDFLPD�VH�QDMEROMH�SULODJRÿDYD�*XPEHORYD�NRSXOD�X�VOXþDMX�
PDNVLPDOQLK� SURWRND� QD� 'XQDYX� X� VYLP� NRPELQDFLMDPD�� )UDQNRYD� X� VOXþDMX� SRMDYH�
PDNVLPDOQRJ�SURWRND�QD�'UDYL�L�.OHMWRQRYD�X�VOXþDMX�SRMDYH�PDNVLPDOQRJ�SURWRND�L�QD�
Dravi i na Dunavu, po proceduri opisanoj u poglavlju 2.4
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3URWRFL�]D�GLPHQ]LRQLVDQMH�QDVLSD�X�]RQL�XãüD�RGUHÿHQL�QD�RVQRYX�GH¿QLVDQLK�]DYLVQRVWL�
SULND]DQL�VX�X�WDEHOHPD���L���

7DEOLFD����0HURGDYQL�SURWLFDML�]D�UD]OLþLWH�YHURYDWQRüH�NRLQFLGHQFLMH�YHOLNLK�YRGD�'X-

nava i reke Drave

6OLND����.RLQFLGHQFLMD�PD[��JRGLãQMLK�
SURWRND�UHNH�'UDYH�L�RGJ��SURWRND�'XQDYD�

±�PRGHO�352,/

Slika 2. Frankova kopula preživljavanja 
za slučaj max. protoka Drave i odg. 

Dunava
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0
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=
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=

0
.1

%

M
IH

O
L
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C

m
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(m
3 /

s)

a

���

HS Bezdan HS Bogojevo +6�'RQML�0LKROMDF
Bez

S4PD[�
Bog

Sodg4
,1

DM
Sodg4 ,1

Bog
S4PD[�

Bez
Sodg4 ,1

DM
Sodg4 ,2

DM
S4PD[�

Bog
Sodg4

,2
Bez

Sodg4 ,2

0.1 10058 9500 1000 10842 7800 1100 3258 5700 4000

1.0 8302 7300 500 9183 6500 700 2542 4000 3000

2.0 7763 6750 460 8653 6150 600 2336 3500 2800

5.0 7029 6000 400 7912 5800 500 2064 3000 2500

a

���

HS Bezdan HS Bogojevo +6�'RQML�0LKROMDF
Bez

S4PD[�
Bog

Sodg4
,1

DM
Sodg4 ,1

Bog
S4PD[�

Bez
Sodg4 ,1

DM
Sodg4 ,2

DM
S4PD[�

Bog
Sodg4

,2
Bez

Sodg4 ,2

0.1 9504 11137 714 10539 9278 744 2715 5812 5012

1.0 8075 9191 585 9012 7935 688 2198 5351 4508

2.0 7570 8574 573 8551 7433 590 1997 5340 4465

5.0 6906 7686 519 7817 6733 547 1828 4940 4027

7DEOLFD����0HURGDYQL�SURWLFDML�]D�UD]OLþLWH�YHURYDWQRüH�NRLQFLGHQFLMH�YHOLNLK�YRGD�'X-

QDYD�L�UHNH�'UDYH�SULPHQRP�NRSXOD�SURFHGXUH

$QDOL]RP�UH]XOWDWD�UDþXQVNLK�SURWRND�SULND]DQLK�X�WDEHODPD���L���PRåH�VH�NRQVWDWRYDWL�
GD�SRVWRMH�UD]OLNH�X�NRPELQDFLMDPD�YUHGQRVWL�SURPHQOMLYLK��0HURGDYQL�UDþXQVNL�SURWRFL�
]D�GLPHQ]LRQLVDQMH� VLVWHPD�]D�]DãWLWX�RG�SRSODYD�X]YRGQR�RG�XãüD� UHNH�'UDYH�X� UHNX�
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'XQDY�ELOL�EL�LGHQWLþQL�RQLPD�NRML�VX�GRELMHQL�QD�NRQYHQFLRQDODQ�QDþLQ��=QDþDMQH�L]PHQH�
X�JUDQLþQLP�XVORYLPD�L�PHURGDYQLP�SURWRFLPD�VH�NRQVWDWXMX�QD�GHRQLFL�NRMD�REXKYDWD�
XãüH�L�GHRQLFL�SULWRNH�X]YRGQR�RG�XãüD�X�UHFLSLMHQW�
7UHED�LVWDüL�GD�DQDOL]H�SRND]XMX�GD�VX�YUHGQRVWL�GRELMHQH�SRVPDWUDMXüL�SRSODYX�X�]RQL�
XãüD�UHNH�L�QMHQH�SULWRNH�QLåH��QDURþLWR�SULPHQRP�NRSXOD�SURFHGXUH���ãWR�MH�QD]QDND�GD�
RYDM�MRã�XYHN�³WHRULMVNL�SULVWXS´�PRåH�QDüL�VYRMH�PHVWR�X�SURMHNWRYDQMX�HNRQRPLþQLMLK�
REMHNDWD�þLPH�EL�VH�RVWDYLOR�GRYROMQR�SURVWRUD�]D�QHLQYHVWLFLRQH�PHUH�]DãWLWH�RG�SRSODYD�
NRMLPD� VH� VYH�YLãH�SULGDMH� ]QDþDM��1H]DRELOD]QR� MH�SRVPDWUDQMH�SRSODYH�NDR� VORåHQRJ�
IHQRPHQD�X]�DQDOL]X�L�RVWDOLK�NDUDNWHULVWLND�SRSODYQLK�WDODVD��QSU��]DSUHPLQX��L�QMLKRYLK�
RGQRVD�X�YLãHGLPHQ]LRQDOQRP�SURVWRUX�

ZAHVALNICA

3UHGVWDYOMHQL�UH]XOWDWL�L�DQDOL]H�VX�SUHGPHW�LVWUDåLYDQMD�QDXþQRJ�SURMHNWD�Ä2FHQD�XWLFDMD�
NOLPDWVNLK�SURPHQD�QD�YRGQH�UHVXUVH�6UELMH³��75��������]D�SHULRG�����±������JRGLQH�
0LQLVWDUVWYD� SURVYHWH� L� QDXNH� 5HSXEOLNH� 6UELMH��$XWRUL� VH� ]DKYDOMXMX� PLQLVWDUVWYX� QD�
SUXåHQRM�¿QDQVLMVNRM�SRPRüL�L�SRGUãFL�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.10.

6$ä(7$.��1D� VWDQMH� YRGQRVWL� LQXQGDFLMVNRJ�SURVWRUD� RNR�.RSDþNRJ� ULWD� XND]XMX� YR-

GRVWDML�REOLåQMLK�KLGURORãNLK�SRVWDMD�QD�'UDYL�L�'XQDYX��6DPR�VWDQMH�XQXWDU�.RSDþNRJ�
ULWD��NDR�L�QD�SRMHGLQLP�SRVWDMDPD�MH�PHÿX]DYLVQR�VD�VYLP�RNROQLP�VWDQMLPD��3URFMHQX�
SRQDãDQMD�5LWD�RPRJXüLOR�MH�UHODWLYQR�NUDWNR�PMHUHQMH�YRGRVWDMD�VDPRJ�.RSDþNRJ�MH]HUD�
WLMHNRP������� GR������� JRGLQH�� ,]� DQDOL]H� LVWRYUHPHQLK�GQHYQLK�YULMHGQRVWL� YRGRVWDMD�
UD]OLþLWLK�ORNDFLMD�NRQVWDWLUDQR�MH�SRSULOLþQR�UDVLSDQMH�SRGDWDND�RNR�SURVMHþQLK�NRUHODFL-
MVNLK�]DYLVQRVWL��.RQVWDWLUDQ�MH�]QDþDMDQ�XWMHFDM�'XQDYD�QD�YRGRVWDMH�5LWD�L�'UDYH��'X-

QDYVNL�XVSRU�VH�MDYOMD�L�X]YRGQR�RG�%HOLãüD��8RþOMLYR�MH�GD�YRGRVWDM�QD�VDPRP�.RSDþNRP�
MH]HUX�]QDþDMQR�RYLVL�R�YRGRVWDMX�NRG�$SDWLQD��DOL�L�WUHQGX�QMHJRYRJ�SRUDVWD�LOL�RSDGDQMD��
2G�]QDþDMD�MH�L�SUHWKRGQR�VWDQMH�SRYHüDQH�YODåQRVWL�LOL�VXãQRVWL�
3UHPD�SHULRGLþQLP�SRGDFLPD� �VWDUL� ������ �� ������ WH�QRYL������� �� ������� SRWYUÿHQR� MH�
VQLåHQMH�NDUDNWHULVWLþQLK�YRGRVWDMD�X�RGQRVX�QD�SUHWKRGQL�SHULRG�REUDGH�WH�MH�NRQVWDWL-
UDQ�QMLKRY�GDOMQML�WUHQG�VQLåHQMD��3UHPD�SRGDFLPD�UHSUH]HQWDWLYQH�SRVWDMH�$SDWLQ�SURYH-
GHQ�MH�SURUDþXQ�XþHVWDORVWL� L� WUDMDQMD�]D�QRYH�SRGDWNH��8VSRUHGERP�L]YHGHQLK�NULYXOMD�
XþHVWDORVWL�L�WUDMDQMD�SUHGPHWQRJ�YRGRVWDMD��]D�VXNFHVLYQH�SHULRGH��XWYUÿHQR�MH�]QDþDMQR�
VPDQMHQMH�WUDMDQMD�RQLK�YRGRVWDMD�NRML�RVLJXUDYDMX�HNRORãNL�SUHVXGQX�YODåQRVW�PRþYDUD�
5LWD��NRWH������±������P�Q�P����
./-8ý1(�5,-(ý,� YRGRVWDML��.RSDþNL�ULW��'UDYD��'XQDY��$SDWLQ��WUDMDQMH��PRþYDUD

$%675$&7��7KH�VWDWXV�RI�ZDWHU�TXDQWLW\�LQ�WKH�LQXQGDWLRQ�DUHD�DURXQG�.RSDþNL�5LW�LV�
LQGLFDWHG�E\�ZDWHU�OHYHOV�DW�WKH�QHDUE\�K\GURORJLFDO�VWDWLRQV�RQ�WKH�'UDYD�DQG�'DQXEH�
5LYHUV��7KH�VWDWXV�ZLWKLQ�.RSDþNL�5LW�LWVHOI�DQG�WKH�VWDWXV�DW�LQGLYLGXDO�VWDWLRQV�LV�LQWHUGH-
SHQGHQW���7KH�DVVHVVPHQW�RI�WKH�.RSDþNL�5LW�EHKDYLRXU�ZDV�HQDEOHG�E\�D�UHODWLYHO\�VKRUW�
PHDVXUHPHQW�RI�ZDWHU�OHYHOV�LQ�.RSDþNR�-H]HUR��ODNH��LQ�WKH�SHULRG������������7KH�DQDO-
\VLV�RI�VLPXOWDQHRXV�GDLO\�YDOXHV���RI�ZDWHU�OHYHOV�DW�GL൵HUHQW�ORFDWLRQV�VKRZHG�D�PDUNHG�
GDWD�GLVSHUVLRQ�LQ�YLHZ�RI�DYHUDJH�FRUUHODWLRQ�GHSHQGHQFLHV��,W�ZDV�FRQFOXGHG�WKDW�WKH�
'DQXEH�5LYHU�KDG�D�VLJQL¿FDQW�LPSDFW�RQ�WKH�ZDWHU�OHYHOV�LQ�.RSDþNL�5LW�DQG�WKH�'UDYD�
5LYHU��7KH�'DQXEH�EDFNZDWHU�RFFXUV�XSVWUHDP�RI�%HOLãüH�DV�ZHOO��,W�LV�QRWLFHDEOH�WKDW�WKH�
ZDWHU�OHYHOV�DW�.RSDþNR�-H]HUR�LWVHOI�VLJQL¿FDQWO\�GHSHQG�RQ�WKH�ZDWHU�OHYHOV�DW�$SDWLQ��
ERWK�ZLWK�UHJDUG�WR�LWV�XSZDUG�DQG�GRZQZDUG�WUHQGV��$�SUHFHGLQJ�VWDWH�RI�LQFUHDVHG�KX-
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PLGLW\�RU�GU\QHVV�LV�DOVR�RI�LPSRUWDQFH��$FFRUGLQJ�WR�WKH�SHULRGLF�GDWD������������DQG�
������������D�GHFUHDVH�LQ�WKH�FKDUDFWHULVWLF�ZDWHU�OHYHOV�ZDV�FRQ¿UPHG�LQ�UHODWLRQ�WR�WKH�
SUHYLRXV�PRQLWRULQJ�SHULRG��LQFOXGLQJ�D�IXUWKHU�GRZQZDUG�WUHQG��7KH�GDWD�IURP�WKH�UHSUH-
VHQWDWLYH�VWDWLRQ�$SDWLQ�ZDV�XVHG�LQ�WKH�FDOFXODWLRQ�RI�IUHTXHQF\�DQG�GXUDWLRQ�IRU�WKH�QHZ�
GDWD��$�FRPSDULVRQ�RI�WKH�GHULYHG�FXUYHV�RI�ZDWHU�OHYHO�IUHTXHQF\�DQG�GXUDWLRQ�IRU�WKH�
VXFFHVVLYH�SHULRGV�VKRZHG�D�VLJQL¿FDQW�GHFUHDVH�LQ�WKH�GXUDWLRQ�RI�WKRVH�ZDWHU�OHYHOV�WKDW�
HQVXUH�WKH�HFRORJLFDOO\�FULWLFDO�KXPLGLW\�RI�WKH�.RSDþNL�5LW�ZHWODQG��������������P�D�V�O���
.(<:25'6��:DWHU�OHYHOV��.RSDþNL�5LW��'UDYD��'HQXEH��$SDWLQ��GXUDWLRQ��ZHWODQG

1. UVOD

.RSDþNL�ULW�MH�L]GXåHQR�SRGUXþMH�X]�GHVQX�REDOX�JODYQRJ�NRULWD�'XQDYD��7R�MH�XJODYQRP�
ãLUD� LQXQGDFLMD� ����� NP��RYH�YHOLNH� ULMHNH�� ãWR� MH� X�(XURSL� ULMHWNRVW�� ,VWLþH� VH� ERJDWVW-
YRP�ÀRUH� L� IDXQH� WH� MH�]DNRQVNL�]DãWLüHQR��NDR� L� MRã�QHND�RNROQD�SRGUXþMD��3RVHEQRVW�
.RSDþNRJ�ULWD�MH�VYDNRJRGLãQMH SRYUHPHQR�SODYOMHQMH�SRYUãLQD��ãWR�PX�GDMH�VSHFL¿þQH�
PRþYDUQH� RVRELQH� SRJRGQH� ]D� UD]YRM� EURMQLK� åLYRWQLK� ]DMHGQLFD� YH]DQLK� X]� YRGX�� 8�
VPLVOX�]DãWLWH�RYRJ�SRGUXþMD�KLGURORJLMD� MH�YDåDQ�VHJPHQW��DOL� MRM�VH�PRåGD�QH�SULGDMH�
GRYROMQR�YDåQRVWL��1DGDOMH�üH�VH�SRNXãDWL�QD�WR�XND]DWL��

6DPR�SRGUXþMH�.RSDþNRJ�ULWD�YHü�MH�þHVWR�RSLVLYDQR��=QDMX�PX�VH�SR]LFLMD��ÄJUDQLFH´��GL-
PHQ]LMH��SRYLMHVW�]DãWLWH��UHSUH]HQWDWLYQH�YUVWH��WXULVWLþNL�VDGUåDML�L�VO��1HNH�RVRELQH�RYGMH�
VH�YHü�UXWLQVNL�SUDWH��WDNYR�MH�SULPMHULFH�VH]RQVNR�SUHEURMDYDQMH�SWLþMLK�YUVWD�L�MHGLQNL��
EURM�XJUL]D�NRPDUDFD�X�MHGLQLFL�YUHPHQD�WH�SUDüHQMH�EURMD�SRVMHWLWHOMD��1DUHGQD�SRJODYOMD�
IRNXVLUDQD�VX�SULPDUQR�QD�KLGURORãNL�WHPDWLNX�YH]DQX�]D�RYR�SRGUXþMH��
,DNR�MH�ELOR�L�SULMH�RSLVD�KLGURORJLMH�RYRJ�SRGUXþMD��GREUR�L�FMHORYLWR�KLGURORãNR�UD]PD-
WUDQMH�QDSUDYOMHQR� MH�X�RNYLUX�3ODQD�XSUDYOMDQMD�3DUNRP�SULURGH�.RSDþNL�ULW� �%RQDFL� L�
GUXJL���������3RGORJD�VX�PX�ELOL�KLGURORãNL�SRGDFL�XJODYQRP�V����GR����JRGLãQMLP�SHULR-

GLPD�SUDüHQMD�]DSRþHWLP�VUHGLQRP�SURãORJ�VWROMHüD��X]�RSDVNX�GD�VX�KLGURORãNH�SRVWDMH�L�
PMHUHQMD�XVSRVWDYOMHQD�XJODYQRP�L]�UD]YRMQLK�SRWUHED��D�QH�L]�]DãWLWQLK��7RP�VWXGLMRP�MH�
MDVQR�XND]DQR�QD�L]UDåHQLMH�WUHQGRYH�VQLåHQMD�NDUDNWHULVWLþQLK�YRGRVWDMD�X]�PDQMH�VPDQ-

MHQMH�SURWRND�'UDYH�L�'XQDYD�X�RYRP�SRGUXþMX��ãWR�JRYRUL�R�XVLMHFDQMX�ULMHþQLK�NRULWD��
=DWLP�MH��DQDOL]RP�XþHVWDORVWL�L�WUDMDQMD��XND]DQR�QD�SURVMHþQR�XNXSQR�JRGLãQMH�YULMHPH�
SODYOMHQMD�SRYUãLQD�XQXWDU�5LWD��=DYUãQR�MH�NRQVWDWLUDQD�SRWUHED�]D�SURãLUHQMHP�RSVHJD�
SUDüHQMD�KLGURORãNLK�SDUDPHWDUD��,�X�GUXJLP�UDGRYLPD�MH�XND]DQR�QD�PRUIRORãNH�SURP-

MHQH�NRULWD��%RJQDU�L�GUXJL��������WH�VH�SRMDãQMDYDR�YRGQL�UHåLP�.RSDþNRJ�ULWD�L�QMHJRYL�
VHJPHQWL��%UQLü�/HYDGD�L�GUXJL��������7DGLü�L�GUXJL���������
%LWQD�RGUHGQLFD�ED]LþQRJ�GLMHOD�.RSDþNRJ�ULWD��FFD��������KD��MH�SRYH]DQRVW�V�NRULWLPD�
RNROQLK� ULMHND��NRMD� MH�]DGUåDOD�VYRMX�SULURGQRVW��'LMHORP�MH� WR�SRPRüX�JODYQLK�NRULWD�
�9HPHOMVNL�GXQDYDF��+XORYVNL�NDQDO��ýRQDNXW��5HQRYR��UD]QLK�SR]LFLMD��D�GLMHORP�SUHNR�
REDOD�'UDYH�L�'XQDYD��UD]QLK�VWDQMD��NDGD�LK�SUHSODYH�ULMHþQH�YRGH��1D�VWDQMH�YRGQRVWL�
LQXQGDFLMVNRJ�SURVWRUD�.RSDþNRJ�ULWD�WDNR�XND]XMX�YRGRVWDML�REOLåQMLK�KLGURORãNLK�SRVWD-
MD��1HNROLNR�LK�MH�QD�'XQDYX��D�QHNROLNR�QD�'UDYL��6DPR�VWDQMH�XQXWDU�.RSDþNRJ�ULWD��NDR�
L�QD�SRMHGLQLP�SRVWDMDPD�MH�PHÿX]DYLVQR�VD�VYLP�RNROQLP�VWDQMLPD�
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%LOMQL�L�åLYRWLQMVNL�VYLMHW�.RSDþNRJ�ULWD�RYLVDQ�MH�R�YRGL��QMHQRM�HQHUJLML��UD]LQL���WUDMDQMX�
SRMHGLQLK�VWDQMD�WH�UHåLPX�SRMDYQRVWL�WLMHNRP�YUHPHQD��2�WLP�HOHPHQWLPD�RYLVL�SUHåLYOMD-
YDQMH�L�LQWHQ]LWHW�UD]YRMD�VYDNRJ�SRMHGLQRJ�RUJDQL]PD�SD�WDNR�L�]DMHGQLFD��=DSXãWDQMH�%D-
UDQMVNLK�ULEQMDND��UXEQLK�����KD��SRND]DOR�MH�NDNR�VH�SURPMHQRP�YRGQLK�XYMHWD�PLMHQMD�
VDY�åLYRW�WRJ�SRGUXþMD��0RþYDUQH�HNRVXVWDYH�XEU]R�VX�]DPLMHQLOL�UD]QL�ãXPVNL�VNORSRYL��
8� VSHFLMDOQRP�]RRORãNRP� UH]HUYDWX�SRVHEQR�� D� L� X� FLMHORP�3DUNX�SULURGH�.RSDþNL� ULW�
QDVWRMH�VH�]DãWLWLWL�PRþYDUQH�YULMHGQRVWL��'RVDGDãQMD�SUDNVD�MH�ELOD�X�YLGX�NRQWUROH�L�RJUD-
QLþHQMD�OMXGVNLK�DNWLYQRVWL��1R��ELOR�MH�LGHMQLK�SULMHGORJD�L�PDQMLK�SRNXãDMD�GD�VH�DNWLYQR��
JUDGQMRP�SULGRQHVH�]DGUåDYDQMX�YRGH�X�5LWX��0DMVWRURYLü�L�GUXJL��������%RJQDU�L�GUXJL��
�������6YDNDNR��SULMH�UD]PDWUDQMD�LNDNYLK�HYHQWXDOQLK�]DKYDWD�QXåQR�MH�SUDWLWL�VWDQMH�L�
SURPMHQH�]D�ãWR�WUHED�YLãH�RUJDQL]LUDQLK�PMHUHQMD��X�þHPX�VX�VYL�GHNODUDWLYQR�VXJODVQL��
0RåGD� MH�ELWQR�XND]DWL� L�QD�þLQMHQLFX�GD�SRGUXþMH�.RSDþNRJ�ULWD�QLMH�EDã�ÄQHWDNQXWD´�
SULURGD��,QXQGDFLMVNL�SURVWRU�MH�RYGMH�RJUDQLþHQ�QDVLSRP�'UDYD�'XQDY��QD�JODYQLP�NRULWD�
VX�L]YRÿHQL�KLGURWHKQLþNL�UDGRYL��ĈXURNRYLü��%UQLü�/HYDGD���������YLãH�MH�UHJXODFLMVNLK�
JUDÿHYLQD�QD�REDODPD�'XQDYD�L�'UDYH��D�QD�X]YRGQLP�VOLYQLP�SRYUãLQDPD�LQWHQ]LYQD�MH�
JUDGQMD��YRGQH�VWHSHQLFH��RGYRGQL�VXVWDYL��XUEDQL]DFLMD�L�VO����6YDNDNR�MH�WR�XWMHFDOR�QD�
YRGQL�UHåLP�SD�WDNR�L�X]URNRYDOR�LOL�SULGRQLMHOR�PRUIRORãNLP�L�GUXJLP�SURPMHQDPD��

2YDM�UDG�VH�QDGRYH]XMH�QD�QHNH�SUHWKRGQH��0DULþLü�L�GUXJL��������0DULþLü�������WH�0DUL-
þLü�L�3HWUDã��������NRML�VX�VH�EDYLOL�KLGURORãNRP�SUREOHPDWLNRP�.RSDþNRJ�ULWD��8�QMLPD�
MH�GDW�ãLUL�RSLV�SRGUXþMD�L�QMHJRYLK�RVRELQD�SD�VH�R�WRPH�RYGMH�QHüH�SXQR�L]QRVLWL��7HåLãWH�
SUREOHPDWLNH�MH�VWDYOMHQR�QD�RSDåDQMH�YRGRVWDMD�L�QMLKRYX�XORJX�X�UD]XPLMHYDQMX�RVHEXM-
QRJ�åLYRWD�X�SRGUXþMX�.RSDþNRJ�ULWD��
8�SUYRP�UDGX�SUHGVWDYOMHQD�VX�GUDJRFMHQD�PMHUHQMD�YRGRVWDMD�.RSDþNRJ�MH]HUD� L� IRQG�
SULNXSOMHQLK�SRGDWDND��8ND]DQR�MH�QD�SRGXGDUQRVW�YRGRVWDMD�RNROQLK�KLGURORãNLK�SRVWDMD�
WH�SURSDJDFLMX�YRGQLK�YDORYD�SUHNR�RYRJ�SURVWRUD��NDR�L�GRPLQDQWQRVW�XWMHFDMD�'XQDYD�
QD�VWDQMH�YRGQRVWL�X�.RSDþNRP�ULWX��8�GUXJRP�UDGX�GDWD�MH�XVSRUHGED�VDWQLK�L�GQHYQLK�
YULMHGQRVWL�YRGRVWDMD�X]�RFMHQX�YUHPHQVNRJ�NDUDNWHUD�QMLKRYLK�SURPMHQD��SULND]DQR�MH�
GH¿QLUDQMH�SURWRþQLK�NULYXOMD�SUHPD�UDVSRORåLYLP�SRGDWFLPD�PMHUHQMD�EU]LQD� L�SUR¿OD��
QDSUDYOMHQD�MH�DQDOL]D�XOD]QLK�SURWRND�L�RGJRYDUDMXüLK�L]OD]QLK�SURWRND�SUHPD�SRGUXþMX�
.RSDþNRJ�ULWD�L]�þHJD�VX�L]YHGHQH�SURFMHQH�YROXPQLK�RGQRVD�L�UHWHQFLMVNRJ�XþLQND�RYRJ�
SURVWRUD��8� WUHüHP�UDGX� MH�SUHGVWDYOMHQD�NRUHODFLMVND�DQDOL]D�YRGRVWDMD�RNROQLK�KLGUR-

ORãNLK�SRVWDMD� L� LVWRYUHPHQLK�YRGRVWDMD�VDPRJ�.RSDþNRJ�MH]HUD� WH� MH�XND]DQR�QD�]RQH�
�GRKYDWH��YRGRVWDQMD�V�UD]OLþLWLP�SRQDãDQMHP�NULYXOMD�NRUHVSRGHQWQLK�YRGRVWDMD��
2SDåDQMD�L�REUDGH�YRGRVWDMD�GXJR�YUHPHQD�VX�SULVXWQL�QD�SUR¿OLPD�ULMHND�RNR�.RSDþNRJ�
ULWD��3UHGVWDYOMHQD�VX�X�SULORåHQRM�WDEOLFL����JGMH�MH�YLGOMLYR�GD�VH�YRGRVWDM�X�2VLMHNX�SUDWL�
YHü� RG� ������ JRGLQH�� D� QD� RVWDOLP� ORNDFLMDPD� VH� SURãLULYDOR� RSDåDQMH� WLMHNRP� QDUHG-

QLK�GHVHWOMHüD��3RGDWDND�R�QHNLP�VXVWDYQLP�PMHUHQMLPD�XQXWDU�.RSDþNRJ�ULWD�QHPD��LOL�
QLVX�SR]QDWL��RVLP�RQLK�V�SRþHWND�RYRJ�VWROMHüD�NRMD�REXKYDüDMX�WUL�JRGLQH��.RPSOHWQLMD�
REUDGD��VWDUD�VWXGLMD��XWHPHOMHQD�MH�RWSULOLNH�QD�SRGDFLPD�RG�VUHGLQH�SD�GR�NUDMD�SURãORJ�
VWROMHüD��6�RE]LURP�QD��X�VWUXþQR�]QDQVWYHQLP�NUXJRYLPD�VWDOQR�VSRPLQMDQH��NOLPDWVNH�
SURPMHQH��]D�UD]PDWUDQR�SRGUXþMH�GREUR�EL�GRãOD�QHND�QRYD�KLGURORãND�VWXGLMD��5DG�QDGD-
OMH�SULND]XMH�QHNH�DQDOL]H�YRGRVWDMD�ELWQLK�]D�.RSDþNL�ULW��8�IRNXVX�VX�LP�QRYLML�WUHQGRYL�
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SURPMHQD�YRGRVWDMD��]DWLP�WUDMDQMD�SRMHGLQLK�YRGQLK�VWDQMD��NDR�L�RVRELQH�L�SURPMHQH�UH-
åLPD�YRGD�X�RYRP�VORåHQRP�KLGURORãNRP�VXVWDYX��=D�QRYH�DQDOL]H�NRULãWHQL�VX�SRGDFL�RG�
������µ�����SD�VYH�GR�NUDMD�������JRGLQH��'+0=�=J��5+0=�%J��+UYDWVNH�YRGH���2YGMH�
VH�PRJX�L]ORåLWL�VDPR�QHNL�GLMHORYL�REUDGD��1D�VOLNDPD��������L����SULND]DQL�VX�UH]XOWDWL�
WLK�DQDOL]D��

7DEOLFD����5HOHYDQWQH�KLGURORãNH�SRVWDMH�]D�YRGQRVW�.RSDþNRJ�ULWD�L�QMLKRYH�RGUHGQLFH�

2VLP� YODVWLWLK� YRGD� �X]URNRYDQLK� RERULQDPD�� QD� 5LWX� JUDYLWLUDMXüRM� VOLYQRM� SRYUãLQL��
QDM]QDþDMQLML�XWMHFDM�QD�YRGQRVW� LPDMX�QDGSURVMHþQH�YRGH�RERGQLK� ULMHND� �'UDYH� L�'X-

QDYD���,QGLNDWRUL�VWDQMD�ULMHþQLK�YRGD�VX�YRGRVWDML�NRML�VH�RSDåDMX�QD�KLGURORãNLP�SRVWD-
MDPD��GREUR�UDVSRUHÿHQLP�GXå�NRULWD�NRMD�VH�RYGMH�VSDMDMX��=D�SUHGVWDYOMDQMH�RYH�DQDOL]H�
SULORåHQH�VX�VOLNH���������QD�NRMLPD�VX�SULPMHUL�X]YRGQLK��GRQRVQLK��SRVWDMD�VYDNH�ULMHNH��
8]�NDUDNWHULVWLþQH�YRGRVWDMH��PLQLPDOQL��VUHGQML�L�PDNVLPDOQL�JRGLãQML��GDWL�VX�L�OLQHDUQL�
WUHQGRYL�QMLKRYLK�SURPMHQD��8RþOMLYR�MH�GDOMQMH�SD�L�SRYHüDQR�VQLåHQMH�VYLK�YRGRVWDMD�X�
SHULRGX�NRML�XJODYQRP�]DKYDüD�SULMHOD]�L�RYR�VWROMHüH��5LMHþ�MH�R�SURVMHþQRP�JRGLãQMHP�
VQLåHQMX�RG�SUHNR���FP��

$QDOL]D�NRUHODFLMVNLK�RGQRVD�LVWRYUHPHQLK�YRGRVWDMD�SRMHGLQLK�SDURYD�KLGURORãNLK�SRVW-
DMD� RNR�.RSDþNRJ� ULWD� SRND]XMH� GRPLQDQWDQ� XWMHFDM� GXQDYVNLK� YRGD� QD� VWDQMD� YHüLQH�
ORNDFLMD��'MHORYDQMH� �XVSRU��'XQDYD� ]QDþDMQR� VH� RVMHWL� X�2VLMHNX�� MDþD� MH� NRUHODFLMD� V�
GXQDYVNLP�YRGDPD�QHJR�V�X]YRGQLP�GUDYVNLP��9H]D�GROD]L�GR�L]UDåDMD�NRG�YHOLNLK�YRGD��
8VSRU�MH�SULVXWDQ�NRG�QDMYLãLK�YRGRVWDMD�L�X�%HOLãüX��VOLND����JRUH���D�VDPD�NRUHODFLMVND�
YH]D�YRGRVWDMD�MH�WHN�QD]QDþHQD��
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6OLND����+RG�L�WUHQG�VUHGQMLK�L�PLQLPDOQLK�JRGLãQMLK�YRGRVWDMD�'UDYH�NRG�'��0LKROMFD

6OLND����+RG�VUHGQMLK�JRGLãQMLK�L�VUHGQMLK�SHULRGLþQLK�YRGRVWDMD�'XQDYD�NRG�%H]GDQD

6OLND����/LQHDUQL�WUHQGRYL�YRGRVWDMD�'XQDYD�NRG�$SDWLQD�]D�GYD�SHULRGD�REUDGH
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.RUHODFLMVNL�RGQRVL�VD�YRGRVWDQMHP�X�.RSDþNRP�MH]HUX��LDNR�SRND]XMX�]QDþDMQX�YH]X��
PDQMH�VX�L]UDåHQL�VD�$SDWLQRP��5 �������QHJR�VD�$OMPDãRP��5 �������LOL�%RJRMHYRP�
�5 ��������ãWR�QHNDNR�QLMH�RþHNLYDQR��,DNR�MH�$SDWLQ�QDMEOLåD�SRVWDMD��V�SULOMHYQRP�YR�
GRP�� YRGH�.RSDþNRJ� MH]HUD� L� GUXJH�5LWVNH� YRGH� V� QMRP� VX� X� LQGLUHNWQRM� YH]L�� SUHNR�
UXNDYDFD��IRNRYD��REDOD�L�QLVNROHåHüLK�SRYUãLQD��REUDVOLK�YHJHWDFLMRP��RYLVQR�R�EURMQLP�
XYMHWLPD��=DWR�VH�PRJX�SRVHEQR�SURPDWUDWL�YLãL��RNR�L�L]QDG�SURVMHND��L�YLVRNL�YRGRVWDML�
L�WR�RGYRMHQR�RQL�X�XYMHWLPD�SRUDVWD�YRGRVWDMD�L�RQL�X�RSDGDQMX��.RUHODFLMD�WDNR�L]GYR�
MHQLK�YRGRVWDMD��VOLND�����SRND]XMH�PDQMH�VPDQMHQMH�YH]H�X�XYMHWLPD�SULUDVWDQMD�YRGRVWDMD�
(nailaska valova), a bolju korelaciju za opadanje (odlazak) valova.

3RVOMHGLFD� MH� WR� GLUHNWQLMH� YH]H� �NRULWRP� +XORYD� L� RNROQLP� QLåLP� WHUHQRP�� SULOLNRP�
SUDåQMHQMD� 5LWVNRJ� SURVWRUD�� 9RGQL� YDORYL� 'XQDYD� QDLOD]H� QD� UH]OLþLWD� VWDQMD� X� 5LWX�
�YODåQRVWL��YHJHWDFLMVNH�]DVWXSOMHQRVWL��YUVWD�L�NROLþLQD��L�UD]YRMD��ID]D�RG�QLFDQMD�GR�]UH�
ORVWL���PRUIRORJLMH�WHUHQD�L�VO���WH�YRGRVWDML��.RSDþNR�MH]HUR�±�$SDWLQ��LPDMX�YHüX�LOL�PDQMX�
SRGXGDUQRVW��1DNRQ�YHüHJ�SRYUãLQVNRJ�SUHSODYOMLYDQMD�RYL�YRGRVWDML�VH�XMHGQDþXMX��D�SUL�
SRYODþHQMX��RGODVNX��YDORYD�PDQMH�YLãH�]DGUåDYDMX�XMHGQDþHQRVW��7DNR�VH�PRJX�XRþLWL�
]RQH� YRGRVWDMD� VD� UD]OLþLWLP�PHÿXRGQRVRP�� D� QDMþHãüH� MH� WR� L� ELOR� SURPDWUDQR� SUHPD�
YRGRVWDMLPD�X�$SDWLQX��7DGLü��=��������

6OLND����.RUHODFLMD�YRGRVWDMD�'UDYH�NRG�2VLMHND�L�YRGRVWDMD�RNROQLK�SRVWDMD��JRUH���
NRUHODFLMD�YRGRVWDMD�.RSDþNRJ�MH]HUD�L�QDMEOLåH�GXQDYVNH�SRVWDMH�$SDWLQ��GROMH�
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3RMHGLQL�YRGRVWDML�QD�QDMUHSUH]HQWDWLYQLMRM�KLGURORãNRM�SRVWDML�$SDWLQ�XND]XMX�QD�YRGQRVW�
�VWDQMH�SRG]HPQLK�YRGD��WHþHQMH�L�UD]OLMHYDQMH�L]�VSRMQLK�NRULWD��SUHSODYOMHQRVW�SRYUãLQH��
5LWD��7UDMDQMH�SRMHGLQLK�YRGRVWDMD�LQGLNDWRU�MH�åLYRWQLK�XYMHWD�X�5LWX�SD�MH�VYRMHYUHPHQR�
GH¿QLUDQR�KLGURORãNRP�VWXGLMRP��]D�UD]GREOMH�1949. - 1990. - VWDUL���
2YGMH� MH�GDWD�REUDGD�QRYLMLK�SRGDWDND� �������GR�������� L� UH]XOWDWL� VX� MRM�XVSRUHÿHQL� V�
SUHWKRGQLP��.ULYXOMH�XþHVWDORVWL� L� WUDMDQMD�]D�GYD�SHULRGD�SUHGVWDYOMHQH�VX�VOLNRP�����D�
X�WDEO�����VX�GDWH�SURPMHQH�KLGURORãNRJ�VWDQMD�SUHPD�RYLP�NULYXOMDPD��,]�SULORåHQRJ�MH�
UD]YLGQR�VQLåHQMH�VYLK�YRGRVWDMD�L�NUDüH�WUDMDQMH�XWYUÿHQLK�PMHURGDYQLK�YRGRVWDMD�

7DEOLFD����3URPMHQD�NDUDNWHULVWLþQLK�YRGRVWDMD��X�YLVLQL�L�X�WUDMDQMX�
]D�VWDUL�QRYL�SHULRG
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6OLND����.ULYXOMH�XþHVWDORVWL�L�WUDMDQMD�YRGRVWDMD�'XQDYD�NRG�$SDWLQD�]D�GYD�SHULRGD

3UHGVWDYOMHQH�KLGURORãNH�DQDOL]H�VX��SRPRüX�YRGRVWDMD��SRND]DOH�VOLMHGHüH��
6�RE]LURP�QD�QDVWDYDN�WUHQGD�VQLåHQMD�NDUDNWHULVWLþQLK�YRGRVWDMD�'UDYH�L�'XQDYD��þDN�V�
SRYHüDQMHP�SURVMHþQRJ�JRGLãQMHJ�L]QRVD��MDVQR�MH�GD�X�SRYUãLQVNLP�VORMHYLPD�SRGUXþMH�
.RSDþNRJ�ULWD�L�GDOMH�JXEL�YRGX��5D]OR]L�VX�X�XVLMHFDQMX�NRULWD�À�XYLMDOQRP�HUR]LMRP�GQD�
L�VPDQMHQMX�XNXSQRJ�JRGLãQMHJ�ULMHþQRJ�GRWRND�
5LMHND�'XQDY�GRPLQDQWQR�RSVNUEOMXMH�YRGRP�.RSDþNL�ULW�L�V�RE]LURP�QD�UHOMHIQX�L�ULMHþQX�
PRUIRORJLMX�XWMHþH�QD�YRGRVWDMH�PMHUQLK�SRVWDMD��8WMHFDM�XVSRUD�NRG�QDMYHüLK�YRGD�SULVX�
WDQ� MH�QD�'UDYL� L�X]YRGQR�RG�%HOLãüD��.RUHODFLMD�YRGRVWDMD�XQXWDU�5LWD�]QDþDMQD� MH� VD�
VWDQMHP�QD�SRVWDML�$SDWLQ��DOL�XRþOMLYH�VX�YLVLQVNH�]RQH�L�VWDQMD�SULUDVWD�LOL�RSDGDQMD�YRG�
QRJ�YDOD�NRG�NRMLK�MH�PHÿXVREQD�XMHGQDþHQRVW�YHüD�LOL�PDQMD��$NFHSWLUDMXüL�WR�SRGDFL�V�
SRVWDMH�$SDWLQ�PRJX�VH�VPDWUDWL�UHSUH]HQWDWLYQLP�]D�RFMHQX�VWDQMD�X�.RSDþNRP�ULWX�
1RYD�REUDGD�YRGRVWDMD�'XQDYD�NRG�$SDWLQD��SHULRGD����������������X�RGQRVX�QD�SUHWKR�
GQX���������������SRND]DOD�MH�VQLåHQMH�YHüLQH�NDUDNWHULVWLþQLK�YRGRVWDMD�RG�SUHNR����FP�
SD�L�]QDWQR�YLãH��RVLP�PDNVLPXPD��NRG�NRMLK�MH�WR�]QDWQR�PDQMH��6�RE]LURP�QD�QDGPRU�
VNX�YLVLQX�XWYUÿHQR�MH�SURPMHQD�RG�FFD����������NUDüHJ�WUDMDQMD��WM��������GDQD�PDQMHJ�
SULVXVWYD�YLãLK��RNR�L�L]QDG�SURVMHND��YRGRVWDMD����������������P�Q�P����
8VSRUHGERP�XSURVMHþHQRJ�JRGLãQMHJ�KRGD�NDUDNWHULVWLþQLK�YRGRVWDMD�'XQDYD�NRG�$SD�
WLQD�]D�VXNFHVLYQH�SHULRGH�REUDGH��RVLP�RSüHJ�VQLåHQMD�YRGRVWDMD��SULPMHWQR�MH�UDQLMH�SR�
MDYOMLYDQMH�SRYHüDQMD�YRGRVWDMD�L�SURGXåHQMH�SHULRGD�PRJXüH�SRMDYH�YUãQLK�YULMHGQRVWL��D�
NRG�PDNVLPDOQLK�YRGD�SULVXWQD�MH�YHüD�UDVSUãHQRVW�PRJXüH�SRMDYQRVWL�GXå�JRGLQH��
2YDM�KLGURORãNL�DVSHNW�XJUR]H�.RSDþNRJ�ULWD�WUHEDMX�YDORUL]LUDWL�L�GUXJH�VWUXNH�
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R 1.11.

6$ä(7$.�� /DWHUDOQL� NDQDO� =PDMHYDF�.QHåHYL� 9LQRJUDGL� GXOMLQH� RNR� ����� NLORPHWDUD�
L]JUDÿHQ�MH�������JRGLQH�L�LPD�GYRMDNX�IXQNFLMX��1MLPH�VH�UMHãDYD�VH�SLWDQMH�RGYRGQMH�
EUGVNRJ�GLMHOD�VOLYD�XNXSQH�SRYUãLQH�RNR����NP2 NDR�L�RSVNUED�YRGRP�]D�QDYRGQMDYDQMH�
GLMHOD�%DUDQMH�WLMHNRP�VXãQRJ�UD]GREOMD�XNXSQH�SRYUãLQH�RNR�������KD�
1D�FMHORNXSQRM�GXåLQL�ODWHUDOQRJ�NDQDOD�UD]OLNXMX�VH���NDUDNWHULVWLþQD�SRSUHþQD�SUHVMHND�
ãLULQH�GQD���������P��MHGQRVWDYQRJ�LOL�VORåHQRJ�WUDSH]QRJ�SUHVMHND��QDJLED�SRNRVD���������
����������L�REORJRP�RG�JOLQRYLWRJ�PDWHULMDOD�X�GHEOMLQL�����GR������P�
=D�SRWUHEH�SURMHNWD�Ä0RQLWRULQJ�L�DQDOL]D�XþLQNRYLWRVWL�GRYRGD�YRGH�ODWHUDOQLP�NDQDORP�
]D� SRWUHEH� QDYRGQMDYDQMD³� WLMHNRP����PMHVHFL� ������� ±� ������� SURYRGLOR� VH� RSDåDQMH�
YRGRVWDMD�L�UD]LQD�SRG]HPQH�YRGH�X�]DREDOMX�/DWHUDOQRJ�NDQDOD�X���NDUDNWHULVWLþQD�SUHV-
MHND��.QHåHYL�9LQRJUDGL��6X]D�L�=PDMHYDF���&LOM�PRQLWRULQJD�ELR�MH�XWYUGLWL�XþLQNRYLWRVW�
JOLQHQH�REORJH�NRMD�MH�XJUDÿHQD�QD�SRMHGLQLP�GLRQLFDPD�JGMH�MH�WOR�V�YHüLP�VDGUåDMHP�
SLMHVND��0RQLWRULQJ�MH�SRND]DR�SR]LWLYDQ�XþLQDN�JOLQHQH�REORJH��DOL�L�GRPLQDQWDQ�XWMHFDM�
'XQDYD� QD� UD]LQX� SRG]HPQH� YRGH� X� RYRP�GLMHOX�%DUDQMH��1DGDOMH�� RSDåDQMD� NROLþLQD�
FUSOMHQH�YRGH�X�L]�ODWHUDOQRJ�NDQDOD�FUSOMHQMD�RPRJXüLOD�VX�ELODQFLUDQMH�YRGH�X�VXVWDYX�
QDYRGQMDYDQMD�61�%DUDQMD�X�RYRM�ID]L�L]JUDÿHQRVWL�
./-8ý1(�5,-(ý,��PRQLWRULQJ��XþLQNRYLWRVW�GRYRGD�YRGH��QDYRGQMDYDQMH

$%675$&7� 7KH�ODWHUDO�FDQDO�=PDMHYDF�.QHåHYL�9LQRJUDGL��FRPSOHWHG�LQ�������LV�DERXW�
�����NP�ORQJ�DQG�KDV�WZR�SXUSRVHV��,W�UHVROYHV�WKH�GUDLQDJH�RI�WKH�PRXQWDLQRXV�SDUW�RI�
WKH�EDVLQ�ZLWK�D�WRWDO�VXUIDFH�RI�DSSUR[LPDWHO\����NP2�DQG�VXSSOLHV�ZDWHU�IRU�LUULJDWLRQ�RI�
DERXW�������KD�LQ�%DUDQMD�GXULQJ�GURXJKW�SHULRGV��
$ORQJ�WKH�HQWLUH�FDQDO�OHQJWK��WKHUH�DUH���FKDUDFWHULVWLF�FURVV�VHFWLRQV�UDQJLQJ�IURP�����
P�������P��GHSHQGLQJ�RQ�WKH�ERWWRP�ZLGWK��7KH\�DUH�VLQJOH�RU�GRXEOH�WUDSH]RLGDO�FURVV�VH�
FWLRQV��ZLWK�VLGH�VORSHV�RI������������DQG������DQG�D�FOD\�OLQLQJ�LQ�WKH�WKLFNQHVV�RI�����P�
�������P��
7KH�LPSOHPHQWDWLRQ�RI�WKH�SURMHFW�³0RQLWRULQJ�DQG�ZDWHU�FRQYH\DQFH�H൶FLHQF\�DQDO\VLV�
RI� WKH� ODWHUDO� LUULJDWLRQ� FDQDO´� FRQVLVWHG� RI� VXUIDFH�ZDWHU� OHYHO� DQG� JURXQGZDWHU� OHYHO�
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PRQLWRULQJ�LQ���FKDUDFWHULVWLF�FURVV�VHFWLRQV��.QHåHYL�9LQRJUDGL��6X]D�DQG�=PDMHYDF��LQ�
WKH�SHULRG�RI����PRQWKV��7KH�SXUSRVH�RI�PRQLWRULQJ�ZDV�WR�HYDOXDWH�WKH�H൶FLHQF\�RI�WKH�
FOD\�OLQLQJ�FRQVWUXFWHG�LQ�WKH�FDQDO�VHFWLRQV�SDVVLQJ�WKURXJK�SUHGRPLQDQWO\�VDQG\�VRLO��
$OWKRXJK�WKH�PRQLWRULQJ�FRQ¿UPHG�WKH�SRVLWLYH�H൵HFW�RI�WKH�FOD\�OLQLQJ��LW�DOVR�VKRZHG�
WKH�GRPLQDQW�LQÀXHQFH�RI�WKH�'DQXEH�5LYHU�RQ�JURXQGZDWHU�OHYHOV��,Q�DGGLWLRQ��PRQLWRU-
LQJ�RI�ZDWHU�TXDQWLWLHV�DEVWUDFWHG�IURP�WKH�ODWHUDO�FDQDO�IDFLOLWDWHG�WKH�ZDWHU�EDODQFLQJ�LQ�
WKH�%DUDQMD�LUULJDWLRQ�V\VWHP�DW�WKLV�VWDJH�RI�LWV�GHYHORSPHQW�
.(<:25'6��PRQLWRULQJ��ZDWHU�FRQYH\DQFH�H൶FLHQF\��LUULJDWLRQ

1. UVOD

3URMHNW�Ä0RQLWRULQJ�L�DQDOL]D�XþLQNRYLWRVWL�GRYRGD�YRGH�ODWHUDOQLP�NDQDORP�]D�SRWUHEH�
QDYRGQMDYDQMD³�]DSRþHR�MH�X�VUSQMX�������JRGLQH�V�URNRP�WUDMDQMD�RG����PMHVHFL��&LOM�RYRJ�
LVWUDåLYDþNRJ�SURMHNWD�ELR�MH�GH¿QLUDWL�XþLQNRYLWRVW�ODWHUDOQRJ�NDQDOD�.QHåHYL�9LQRJUDGL��
=PDMHYDF��GXåLQH�RNR������NP���JODYQRJ�GRYRGQRJ�NDQDOD�]D�L]JUDÿHQH�L�EXGXüH�VXVWDYH�
QDYRGQMDYDQMD�X�RNYLUX�61�%DUDQMD��&MHORNXSQL�VXVWDY�QDYRGQMDYDQMD�61�%DUDQMD�VDVWRML�
VH�RG���SRGVXVWDYD�XNXSQH�SRYUãLQH�RNR�������KD��D�ODWHUDOQL�NDQDO�EL�WUHEDR�RVLJXUDWL�
GRYRG�YRGH�]D�FMHORNXSQL�VXVWDY��6OLND��D���3RUHG�WRJD��GUXJD�IXQNFLMD�PX�MH�IXQNFLMD�
RGYRGQMH��NDR�RERGQRJ�ODWHUDOQRJ�NDQDOD��3RORåDMQR�MH�SRVWDYOMHQ�X�SRGQRåMX�EDUDQMVNLK�
SRYLãHQLK� �EUHåXOMNDVWLK�� WHUHQD� WH� SULNXSOMD� YRGX� QDVWDOX� SRYUãLQVNLP� RWMHFDQMHP� V�
SRYLãHQLK�WHUHQD��6OLND��E���1D�WDM�QDþLQ�SULNXSOMHQD�YRGD�UHGXFLUD�SRWUHEX�]D�FUSOMHQMHP�
YRGH�L]�'XQDYD�WLMHNRP�YHJHWDFLMVNRJ�UD]GREOMD�L�ODWHUDOQL�NDQDO�LPD�XORJX�DNXPXODFLMH�
WH� MH� L]� WRJ� UD]ORJD�NRQWUROD�JXELWDND�XVOLMHG� LQ¿OWUDFLMH�YUOR�YDåQD��'D�EL� VH�XVSMHãQR�
]DGRYROMLOH� SRWUHEH� GYRQDPMHQVNRJ� NRULãWHQMD� NDQDOD�� WUDåL� VH� UHGRYLWR� RGUåDYDQMH� L�
GREUR�XSUDYOMDQMH�NDQDORP��

6OLND���/DWHUDOQL�NDQDO�V�R]QDþHQLP�SRGVXVWDYLPD�61�%DUDQMD�D��L�VOLYQD�SRGUXþMD�
ODWHUDOQRJ�NDQDOD�E���,*+�G�G���������

3UHPD�SURMHNWX�� QD� FMHORNXSQRM� GXåLQL� ODWHUDOQRJ�NDQDOD� UD]OLNXMX� VH� �� NDUDNWHULVWLþQD�
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SRSUHþQD�SUHVMHND��2G�VWDFLRQDåH�������GR��������NDQDO�LPD�GYRVWUXNL�WUDSH]QL�SRSUHþQL�
SUHVMHN�L�ãLULQX�GQD�����P��1DJLE�SRNRVD�NDQDOD�MH������D�ãLULQD�EHUPL�����P��1DVLSL�VX�
SRORåHQL�RERVWUDQR��ãLULQH�NUXQH�����P�L�QDJLED�SRNRVD������.RWD�NUXQH�QDVLSD�GH¿QLUDQD�
MH� UHODWLYQR������P�L]QDG�SURUDþXQVNH�YHOLNH�YRGH��*OLQHQD�REORJD�GHEOMLQH�RNR�����P�
SRVWDYOMHQD�MH�FLMHORP�GXåLQRP�RYH�GLRQLFH��6OLND����

6OLND����3URMHNWQL�NDUDNWHULVWLþQL�SUHVMHFL�ODWHUDOQRJ�NDQDOD

6XVWDYL�]D�QDYRGQMDYDQMH�NRG�NRMLK�MH�GRYRÿHQMH�YRGH�RG�]DKYDWD�GR�NRULVQLND�SRWSXQR�
LOL� GMHORPLþQR�RVLJXUDQR� RWYRUHQLP�NDQDOLPD�X� VYLMHWX� MH� UHODWLYQR� þHVWR�� RVRELWR� NRG�
YHOLNLK�VXVWDYD��GRN�X�+UYDWVNRM�QHPD�PQRJR�LVNXVWDYD�V�RYDNYLP�QDþLQRP�GRYRGD�YRGH��
2VQRYQD�NDUDNWHULVWLND�GRYRGD�YRGH�RWYRUHQLP�NDQDOLPD�VX�SRWHQFLMDOQR�YHOLNL�JXELWFL�
YRGH�QD�LQ¿OWUDFLML�YRGH�NUR]�GQR�L�SRNRVH�NDQDOD��HYDSRUDFLML�VD�VORERGQH�YRGQH�SRYUãLQH�
L� WUDQVSLUDFLML�DNYDWLþQRJ�ELOMD� L�REUDVWD�SRNRVD��'UXJD�VNXSLQD�SUREOHPD�YH]DQD�MH�X]�
VWDELOQRVW��RGQRVQR�RGUåLYRVW�SURMHNWLUDQRJ�L]YHGHQRJ�SRSUHþQRJ�SUHVMHND�NDQDOD��9RGD�
]DKYDüHQD�L]�RWYRUHQLK�YRGRWRND�]QDþDMQLMH�MH�RSWHUHüHQD�QDQRVRP�NRML�VH�VHGLPHQWLUD�
XQXWDU�SRSUHþQRJ�SUHVMHND��6WRJD�VH�PRJX�RþHNLYDWL�SURPMHQH�QD�SRSUHþQRP�SUHVMHNX�L�
QMHJRYR�VPDQMHQMH��8�NRMRM�PMHUL�üH�VHGLPHQWDFLMD�ELWL�L]UDåHQD�RYLVL�R�EU]LQL�VWUXMDQMD��
DOL�L�R�þLQMHQLFL�GD�MH�ODWHUDOQL�NDQDO�QDPLMHQMHQ�L�RGYRGQML�X�YDQYHJHWDFLMVNRP�UD]GREOMX��
7DNRÿHU�VH�PRJX�RþHNLYDWL�SURPMHQH�X�SRQDãDQMX�JOLQRYLWH�REORJH�WLMHNRP�HNVSORDWDFLMH�
NDQDOD�]ERJ�XWMHFDMD�DWPRVIHULOLMD��$NWLYQRVWL�WLMHNRP�WUDMDQMD�SURMHNWD�PRJX�VH�SRGLMHOLWL�
X���ID]H��SULSUHPQL�UDGRYL��RSDåDQMD�L�REUDGD�SRGDWDND��8����ID]L�SURMHNWD��XJUDÿHQR�MH���
DXWRPDWVNLK�PMHUDþD�UD]LQH�SRG]HPQLK�YRGD�X�SUHVMHNX�6X]D��VWDFLRQDåD�����������NRML�
VX�DXWRPDWVNL�PMHULOL�UD]LQH�SRG]HPQLK�YRGD�VYDNLK���VDWL��
8����ID]L�SURMHNWD��NRMD�MH�WUDMDOD�RG����SURVLQFD�������GR����SURVLQFD�������JRGLQH�SURYRGLOD�
VX�VH�WHUHQVND�RSDåDQMD�YRGRVWDMD�X�ODWHUDOQRP�NDQDOX��RSDåDQMD�UD]LQD�SRG]HPQLK�YRGD�
X� �� SLH]RPHWDUD� SRVWDYOMHQLP� X� SUHVMHFLPD�.QHåHYL�9LQRJUDGL� �VWDFLRQDåD� ����������
L� �� SLH]RPHWDUD� X� SUHVMHNX� =PDMHYDF� �VWDFLRQDåD� ����������� 2SDåDQMD� VX� YUãHQD� X�
UHODWLYQR�SUDYLOQLP�YUHPHQVNLP� UD]PDFLPD�RG�RNR����GDQD��7LMHNRP�RYH�GUXJH� ID]H��
GYD� SXWD� VX� X]HWL� X]RUFL� VHGLPHQWD� X� NDQDOX�� SRYUãLQVNH� YRGH� L]� ODWHUDOQRJ� NDQDOD� L�
SRG]HPQH�YRGH�L]�MHGQRJ�SLH]RPHWUD�±�X�VYLEQMX�L�VWXGHQRP�������JRGLQH��8�]DYUãQRM�
ID]L� SURMHNWD� SURYHGHQR� MH� PDWHPDWLþNR� PRGHOLUDQMH� RSDåDQLK� SURFHVD� SULPMHQRP�
PRGHOD�02')/2:��=D�SRWUHEH�PRGHOLUDQMD�NRULãWHQL�VX�GQHYQL�SRGDWFL�R�YRGRVWDMLPD��
RERULQDPD��6OLND����L�WHPSHUDWXUDPD�]UDND��NDR�L�SRGDWFL�R�LVSXãWDQMX�YRGH�L]�NDQDOD�NUR]�
XVWDYX��RGQRVQR�FUSOMHQMX�YRGH�L]�'XQDYD��5D]GREOMD�JUDYLWDFLMVNRJ�LVSXãWDQMD�YRGH�L]�
NDQDOD�GRJRGLOD�VX�VH�GRPLQDQWQR�WLMHNRP�YHOMDþH�L�RåXMND��D�X�YUOR�NUDWNRP�UD]GREOMX�
RG�QHNROLNR�VDWL�X�WUDYQMX�L�VUSQMX��6OLND���SULND]XMH�UDVSRUHG�LVSXãWDQMD�L]�NDQDOD��SODYD�
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6OLND����.ROLþLQD�GQHYQLK�RERULQD�����SURVLQFD������������SURVLQFD�������

6OLND����5DVSRUHG�LVSXãWDQMD�L�XSXãWDQMD�YRGH�X�ODWHUDOQL�NDQDO

ERMD��L�FUSOMHQMD�YRGH�X�ODWHUDOQL�NDQDO�L]�'XQDYFD�PHKDQLþNLP�SXWHP�V�L]X]HWNRP�MHGQRJ�
VOXþDMD��L]PHÿX�����L�����OLSQMD�NDGD�VH�]ERJ�SRYROMQLK�RGQRVD�YRGRVWDMD�YRGD�L]�'XQDYFD�
PRJOD�JUDYLWDFLMVNLP�SXWHP�XSXVWLWL�X�ODWHUDOQL�NDQDO��

�6OLND����$SVROXWQL�YRGRVWDML�'XQDYD�L�ODWHUDOQRJ�NDQDOD�X�VYD���NDUDNWHULVWLþQD�SUHVMHND

9UHPHQVNL�KRG�YRGRVWDMD�X�ODWHUDOQRP�NDQDOX��6OLND����L�'XQDYX�SRND]XMH�GD�MH�WLMHNRP�
YHOMDþH�L�RåXMND�ELOR�PRJXüH�JUDYLWDFLMVNR�LVSXãWDQMH�YRGH�L]�NDQDOD��D�X�VYLEQMX�L�OLSQMX�
XSXãWDQMH�YRGH��FUSOMHQMHP�L]�'XQDYFD�L�JUDYLWDFLMVNLP�XSXãWDQMHP��6OLND�����2G�SRþHWND�
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NRORYR]D��SD�GR�NUDMD�VWXGHQRJ�NDQDO�MH�ELR�JRWRYR�SUD]DQ��1HNRQ]LVWHQWQRVW�X�YRGRVWDMLPD�
ODWHUDOQRJ�NDQDOD�X�NDUDNWHULVWLþQLP�SUHVMHFLPD�SRVOMHGLFD�MH�QDUXãDYDQMD�QLYHOHWH�NDQDOD�
]ERJ� HUR]LMVNLK� SURFHVD� QD� SRNRVLPD� NDQDOD� LOL� LVSLUDQMHP� þHVWLFD� WOD� SRYUãLQVNLP�
RWMHFDQMHP�V�SRYLãHQLMLK�GLMHORYD�VOLYD��D�ãWR�MH�XRELþDMHQL�SURFHV��)HUUHUR�L�GUXJL���������
7R�SRWYUÿXMH�SURYHGHQR�VQLPDQMH�X]GXåQRJ�SUHVMHND������JRGLQH�NRMH�MH�XVSRUHÿHQR�VD�
VQLPNRP�L]YHGHQRJ�VWDQMD��������JRGLQH���1RYR�VQLPOMHQR�GQR�SUHNORSOMHQR�MH�SRQRYR�V�
X]GXåQLP�SUR¿�ORP�L]YHGHQRJ�VWDQMD�ODWHUDOQRJ�NDQDOD��

1.2. Analiza vode i sedimenta na teške metale

-HGDQ�RG�LVWUDåLYDþNLK�]DGDWDND�ELR� MH� L�DQDOL]D�NDNYRüH�SRYUãLQVNH�YRGH�L]� ODWHUDOQRJ�
NDQDOD�� SRG]HPQH� YRGH� ]DKYDüHQH� L]� SLH]RPHWUD� L� X]RUND� VHGLPHQWD� QD� WHãNH�PHWDOH�
�åLYD��EDNDU��NDGPLM��RORYR��NURP�L�QLNDO���8]RUNRYDQMH�MH�SURYHGHQR���SXWD��X�VYLEQMX�L�
VWXGHQRP�������JRGLQH�L�VYL�X]RUFL�X]HWL�VX�QD�SUHVMHNX�=PDMHYDF��2QHþLãüHQMH�VHGLPHQWD�
X�YRGRWRFLPD�RELþQR� MH�GREDU�SRND]DWHOM�DQWURSRJHQLK�XWMHFDMD�QD�VOLYX� �.DOGHUPDQQ��
������%HOOXFL�L�GUXJL��������3DQGH\�L�6LQJK���������
8�+UYDWVNRM�QH�SRVWRML�SUDYLOQLN�LOL�VWDQGDUG�SUHPD�NRMHP�EL�VH�RGUHÿLYDOD�RQHþLãüHQRVW�
VHGLPHQWD�X�NDQDOLPD��DOL�WDNYL�VWDQGDUGL�SRVWRMH�X�QHNLP�GUXJLP�]HPOMDPD�X�(XURSL�L�
L]YDQ�QMH��'DOPDFLMD���������2YDM�SUREOHP�LPD�GYRMDNL�NDUDNWHU�±�SUREOHP�GH¿�QLUDQMD�
VWDWXVD�VHGLPHQWD�V�RE]LURP�QD�VWXSDQM�RQHþLãüHQRVWL�L�SUREOHP�NDWHJRUL]DFLMH�VHGLPHQWD�
X�FLOMX�RGUHÿLYDQMD�PRJXüQRVWL�QMHJRYRJ�RGODJDQMD��6OLND���SULND]XMH�RGQRV�NRQFHQWUDFLMD�
WHãNLK�PHWDOD�X�VHGLPHQWX��SRYUãLQVNLP�L�SRG]HPQLP�YRGDPD�

6OLND����2QHþLãüHQRVW�SRYUãLQVNH�YRGH��SRG]HPQH�YRGH�L�VHGLPHQWD�X�VYLEQMX�������D��L�
VWXGHQRP�������E�

8VSRUHGED� RQHþLãüHQRVWL� VHGLPHQWD�� SRYUãLQVNH� YRGH� ODWHUDOQRJ� NDQDOD� L� SRG]HPQH�
YRGH�]DKYDüHQH� L]�SLH]RPHWUD�X�VYLEQMX� L�VWXGHQRP�������JRGLQH� LPD�]D�FLOM�SRND]DWL�
XWMHFDM�SRYUãLQVNRJ�RWMHFDQMD�QD�VWXSDQM�RQHþLãüHQMD��3UHPD�GRELYHQLP�UH]XOWDWLPD�QHPD�
UD]OLNH�L]PHÿX�RQHþLãüHQMD�NDGPLMHP��NURPRP��EDNURP��QLNORP�L�åLYRP�X]RUNRYDQLP�
QDNRQ�]LPVNRJ�L�SUROMHWQRJ�UD]GREOMD�V�YHüRP�NROLþLQRP�RERULQD�NRMD�L]D]LYD�SRYUãLQVNR�
RWMHFDQMH�L�RQHþLãüHQMD�RSDåDQRJ�X�MHVHQ��QDNRQ�UHODWLYQR�VXãQRJ�UD]GREOMD��5D]OLND�MH�
MHGLQR�NRG�NRQFHQWUDFLMH�EDNUD�NRMD�MH�X�VWXGHQRP�ELOD�RNR����[�YHüD��6WRJD�LPD�RVQRYD�
za ponavljanje uzorkovanja.
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7URGLPHQ]LRQDOQL�PRGHO�VWUXMDQMD�SRG]HPQH�YRGH�UDÿHQ�MH�X�UDþXQDOQRP�SURJUDPX�*06�
������*URXQGZDWHU�0RGHOLQJ�6\VWHP���0RGHO�VWUXMDQMD�SRG]HPQH�YRGH�UDÿHQ�MH�SRPRüX�
SURJUDPVNRJ�SDNHWD�02')/2:�NRML� MH� LQWHJULUDQ�X�*06��2YDM� MH�SURJUDP�QDMþHãüH�
NRULãWHQ�X�VYLMHWX�]D�PRGHOLUDQMH�WRND�SRG]HPQH�YRGH��%DQWD�L�GUXJL��������%RUGDV��������
+DUEDXJK�L�GUXJL��������*MHWYDM�L�GUXJL�������
8OD]QL� SRGDWFL� ]D� NRQFHSWXDOQL� PRGHO� YHåX� VH� X]� GDWXP� ���� RåXMND� ������ NDGD� VX�
]DELOMHåHQH�PDNVLPDOQH�UD]LQH�SRG]HPQH�YRGH��1DNRQ�VLPXODFLMH��UDÿHQD�MH�NDOLEUDFLMD��
1D�WDNYRP�NDOLEULUDQRP�PRGHOX�SURYHGHQD�MH�L�SDUDPHWDUVND�DQDOL]D�NDNR�EL�VH�XWYUGLOR�
NRML� SDUDPHWUL� LPDMX� QDMYHüL� XWMHFDM� QD� VWUXMDQMH� SRG]HPQLK� YRGD�� 3RVOMHGQMD� ID]D� MH�
L]UDGD� PRGHOD� ]D� PLQLPDOQH� UD]LQH� SRG]HPQLK� YRGD� L]PMHUHQH� QD� GDQ� ���� OLVWRSDGD�
������NRML�VDGUåL��RVLP�XOD]QLK�SRGDWDND�NRML�RGJRYDUDMX�VWDQMX�]D�WDM�GDWXP��L�SDUDPHWUH�
GRELYHQH�NDOLEUDFLMRP�SUYRJ�PRGHOD�NDR�ãWR�VX�NRH¿FLMHQWL�¿OWUDFLMH� WOD��.RQFHSWXDOQL�
PRGHO� SUHGVWDYOMD� SUYL� NRUDN� PRGHOLUDQMD�� D� REXKYDüD� VYH� SURFHVH� L� SRGDWNH� YH]DQH�
X]� DQDOL]LUDQR� SRGUXþMH�� .RQFHSWXDOQLP� PRGHORP� MH� REXKYDüHQ� ODWHUDOQL� NDQDO�� NDR�
L� QMHJRYR� RNROQR� SRGUXþMH�� 6MHYHUQD� JUDQLFD� PRGHOD� VH� SRGXGDUD� V� YRGRGMHOQLFRP�
VOLYQRJ�SRGUXþMD�VDPRJ�NDQDOD�NRMD�MH�SULND]DQD�QD�VOLFL����GRN�MH�V�MXåQH�VWUDQH�PRGHOD�
REXKYDüHQ�L�GLR�SROMRSULYUHGQRJ�SRGUXþMD�NRML�EL�VH�WUHEDR�X�EXGXüRM�ID]L�UD]YRMD�VXVWDYD�
61�%DUDQMD�QDYRGQMDYDWL�YRGRP�L]�NDQDOD��,VWRþQD�JUDQLFD�PRGHOD�MH�'XQDYDF�NRML�XMHGQR�
SUHGVWDYOMD�L�UXEQL�XYMHW�PRGHOD��GRN�MH�QD�RVWDOLP�JUDQLFDPD�XYMHW�GD�QHPD�WHþHQMD��1D�
UD]LQL�NRQFHSWXDOQRJ�PRGHOD�GH¿QLUDQH�VX�L�ORNDFLMH�SLH]RPHWDUD�L�UD]LQH�SRG]HPQH�YRGH�
NRULãWHQH�]D�NDOLEUDFLMX�PRGHOD��1DNRQ�SURYHGHQH�VLPXODFLMH�]D�PDNVLPDOQH�L]PMHUHQH�
UD]LQH��UDÿHQD�MH�NDOLEUDFLMD�]D�NRMX�VX�NRULãWHQL�SLH]RPHWUL�UDQLMH�RSLVDQL�

6OLND����5D]LQH�SRG]HPQH�YRGH�GRELYHQH�PRGHORP�QDNRQ�NDOLEUDFLMH
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.DNR� EL� VH� GRELOR� ãWR� WRþQLMH� SRNODSDQMH�� YDULUDQL� VX� VOMHGHüL� SDUDPHWUL�� KLGUDXOLþND�
YRGOMLYRVW�VORMHYD�WOD��SURYRGOMLYRVW�GQD�NDQDOD��LQ¿OWUDFLMD��YHOLþLQD�HYDSRWUDQVSLUDFLMH�WH�
UDYQLQD�NRMD�RYLVL�R�JHRPHWULML�PRGHOD��D�X�NRPELQDFLML�V�UD]LQRP�SRG]HPQH�YRGH�XWMHþH�
QD� NROLþLQX� YRGH� NRMD� üH� LVSDULWL� HYDSRWUDQVSLUDFLMH�� 7RþQRVW� SRVWLJQXWD� NDOLEUDFLMRP��
RGQRVQR�SRNODSDQMH�L]PMHUHQLK�L�L]UDþXQDWLK�YULMHGQRVWL�UD]LQD�SRG]HPQH�YRGH�SULND]DQD�
je na slici 7.

5H]XOWDWL�PRGHOD�SRND]XMX�GD� VX�X�QHSRVUHGQRM�EOL]LQL�NDQDOD� UD]LQH�SRG]HPQLK�YRGD�
YLãH�X�RGQRVX�QD�RNROQL�WHUHQ��2YDNYL�UH]XOWDWL�XND]XMX�QD�WR�GD�NDQDO�]DSUDYR�SULKUDQMXMH�
RNROQH�SRG]HPQH�YRGH�X�UD]GREOMX�YHOLNLK�YRGD��1D�VOLFL����QDMQLåH�UD]LQH�VX�R]QDþHQH�
FUYHQRP�ERMRP��D�QDMYLãH�SODYRP��1DMYHüD�]RQD�XWMHFDMD�NDQDOD�QD�SRG]HPQH�YRGH�MH�X�
EOL]LQL�XãüD�NDQDOD�X�'XQDYDF��GRN�MH�QD�RVWDWNX�GLRQLFH�XWMHFDM�VDPR�QD�XVNRP�SRGUXþMX�X]�
VDP�NDQDO��.DNR�MH�NDOLEUDFLMRP�SRVWLJQXWD�GREUD�SRGXGDUQRVW�NRG�.QHåHYLK�9LQRJUDGD�
L�=PDMHYFD��X�QDVWDYNX�üH�VH�SULND]DWL�UH]XOWDWL�VLPXODFLMH�VWDFLRQDUQRJ�VWUXMDQMD�SUHNR�
SRSUHþQLK�SUHVMHND�NRG�WLK�ORNDFLMD��

6OLND����5D]LQH�SRG]HPQH�YRGH�±�SRSUHþQL�SUHVMHN�NRG�.QHåHYLK�9LQRJUDGD�
X�VPMHUX�VMHYHU�MXJ�]D�PDNVLPDOQH�YRGRVWDMH�X�NDQDOX�D��L�PLQLPDOQH�YRGRVWDMH�E�

1XPHULþNL�PRGHO�NRML�MH�REXKYDWLR�ODWHUDOQL�NDQDO�L�QMHJRYR�RNROQR�SRGUXþMH�MH�SRND]DR�
GREUR�SRGXGDUDQMH�V�YULMHGQRVWLPD�L]PMHUHQLP�QD�WHUHQX�QD�SRGUXþMX�.QHåHYLK�9LQRJUDGD�
L�=PDMHYFD��GRN�MH�QDMYHüH�RGVWXSDQMH�X�SUHGMHOX�RNR�6X]H��QD�VUHGQMRM�GLRQLFL�NDQDOD��
5H]XOWDWL�PRGHOD�VX�SRND]DOL�GD�NDQDO�SULKUDQMXMH�SRG]HPOMH��ãWR�MH�RVRELWR�L]UDåHQR�X�
XYMHWLPD�YLVRNLK�YRGRVWDMD��6OLND�����

8�KLGURORãNRP�VPLVOX��UD]GREOMH�WUDMDQMD�SURMHNWD��RG����SURVLQFD�������GR����SURVLQFD�
������ JRGLQH� QLMH� ELOR� RVRELWR� VXãQR��.ROLþLQD� RERULQD� RG� ����PP�PRåH� VH� VPDWUDWL�
SURVMHþQRP��DOL�MH�QMH]LQ�UDVSRUHG�ELR�UHODWLYQR�GREDU��,]UD]LWLMH�VXãQR�UD]GREOMH�QDVWXSLOR�
MH�WHN�SRWNUDM�OMHWD�L�X�MHVHQ�NDGD�SRWUHEH�]D�YRGRP�QLVX�ELOH�YLãH�YHOLNH��6WRJD�MH�SRWUHED�]D�
QDYRGQMDYDQMHP�ELOD�UHODWLYQR�PDOD�L�WR�MH�LPDOR�XWMHFDMD�QD�UH]XOWDWH�NRML�VX�SUH]HQWLUDQL��
7LMHNRP� RSDåDQRJ� UD]GREOMD� ������������ JRGLQD� NDQDO� MH� REDYOMDR� REMH� IXQNFLMH� NRMH�
VX� SUHGYLÿHQH� SURMHNWRP��0RQLWRULQJ� YRGRVWDMD� X� NDQDOX� L� UD]LQD� SRG]HPQLK� YRGD� X�
SLH]RPHWULPD�RNRPLWR�QD�RV�NDQDOD�SRND]DR�MH�GMHORPLþQX�XþLQNRYLWRVW�JOLQHQH�REORJH��
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RGQRVQR� NRPXQLNDFLMX� SRYUãLQVNH� L� SRG]HPQH� YRGH��5H]XOWDWL�PRGHOD� VX� SRND]DOL� GD�
NDQDO�SULKUDQMXMH�SRG]HPOMH��ãWR�MH�RVRELWR�L]UDåHQR�X�XYMHWLPD�YLVRNLK�YRGRVWDMD��1DMYHüD�
]RQD�XWMHFDMD�NDQDOD�QD�SRG]HPQH�YRGH� MH�X�EOL]LQL�XãüD�NDQDOD�X�'XQDYDF��GRN� MH�QD�
RVWDWNX�GLRQLFH�XWMHFDM� VDPR�QD�XVNRP�SRGUXþMX�X]� VDP�NDQDO��2QHþLãüHQRVW�QD� WHãNH�
PHWDOH�SRYUãLQVNH�YRGH�L]�ODWHUDOQRJ�NDQDOD��SRG]HPQH�YRGH�L]�SLH]RPHWUD�L�VHGLPHQWD�L]�
NDQDOD�LVSLWDQD�MH�GYD�SXWD��3RYUãLQVNH�L�SRG]HPQH�YRGH�LPDOH�VX�VWXSDQM�RQHþLãüHQRVWL�
QD� WHãNH� PHWDOH� L]X]HWQR� PDOL�� .RQFHQWUDFLMH� WHãNLK� PHWDOD� X� VHGLPHQWX� VX� ]QDþDMQR�
YHüH��DOL�MHGLQR�NRG�EDNUD�SUHOD]H�JUDQLþQH�YULMHGQRVWL�UD]OLþLWLK�LQR]HPQLK�NULWHULMD�L�WR�
VDPR�NRG�MHGQRJ�X]RUNRYDQMD��VWXGHQL��������.DNR�MH�ODWHUDOQL�NDQDO�X�IXQNFLML�VDPR���
JRGLQH��RQHþLãüHQRVW�VHGLPHQWD�WUHEDOR�EL�SUDWLWL�]ERJ�SURFHVD�DNXPXODFLMH�WHãNLK�PHWDOD�
X�VHGLPHQWX� WLMHNRP�YUHPHQD��1DVWDYDN�PRQLWRULQJD�SUHSRUXþD�VH� L�]ERJ�þLQMHQLFH�GD�
WLMHNRP�YUHPHQD�XþLQDN�REORJH�NDQDOD�SRVWDMH�VYH�PDQML�
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WKH�(XURSHDQ�1HWZRUN�RI�([S��DQG�5HS��%DVLQV��(5%��'HPlQRYVNi�GROLQD��6ORYD-
NLD������±����6HSW�������

>�@� )UDQþLãNRYLü�%LOLQVNL�� 6��� 0ODNDU�� 0��� %LOLQVNL�� +��� �������� ,]UDGD� SULMHGORJD�
JUDQLþQLK�YULMHGQRVWL�]D�RGUHÿHQH�RSDVQH�WYDUL�X�VHGLPHQWX�NRSQHQLK�SRYUãLQVNLK�
YRGD�� �HODERUDW���*MHWYDM�*���/RQþDU��*���0DOXV��'���2FYLUN��(��� ��������3ULPMHUL�
PHÿXXWMHFDMD�SRYUãLQVNLK�L�SRG]HPQLK�YRGD��*UDÿHYLQDU�����������SS����������

>�@� +DUEDXJK��$�:���%DQWD��(�5���+LOO��0�&���0F'RQDOG�0�*�����������0RGÀRZ�������
7KH�8�6��*HRORJLFDO�6XUYH\�PRGXODU�JURXQG�ZDWHU�8VHU�JXLGH�WR�PRGXODUL]DWLRQ�
FRQFHSWV�DQG�WKH�JURXQG�ZDWHU�ÀRZ�SURFHVV��2SHQ�¿OH�5HSRUW��������86*6��5HV-
WRQ��9LUJLQLD�

>�@� 'DOPDFLMD��%���5RQþHYLü�6�����������.YDOLWHW�SRYUãLQVNLK�YRGD�L�VHGLPHQWD�±�SURFMH-
QD�L�XSUDYOMDQMH�UL]LNRP��HODERUDW�1RYL�6DG�

>�@� .HOGHUPDQ�3��'URVVDHUW��:�0�(��=KDQJ�0LQ��*DOLRQH�/�6��2NRQNZR�/�&��&ODULVVH��
,�$����������3ROOXWLRQ�DVVHVVPHQW�RI� WKH�FDQDO�VHGLPHQWV� LQ� WKH�FLW\�RI�'HOIW��WKH�
1HWKHUODQGV���:DWHU�5HVHDUFK���������SS����±����

>�@� 3DQGH\�� -��	�6LQJK��5��� ��������+HDY\�PHWDOV� LQ� VHGLPHQWV�RI�*DQJD�5LYHU��XS��
DQG� GRZQVWUHDP� XUEDQ� LQÀXHQFHV�� $SSO� :DWHU� 6FL� ������� ��� ������ KWWSV���GRL�
RUJ���������V����������������
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>�@� 7HKQLþNR�L]YMHãüH�R�L]YHGEL����SLH]RPHWDUD�GXå�NDQDOD�.QHåHYL�9LQRJUDGL�=PDMH-
YDF��9RGRYRG�KLGURJHRORãNL�UDGRYL�G�R�R���2VLMHN�������JRGLQD�

>��@� ,]YHGEHQL�JUDÿHYLQVNL�SURMHNW�/DWHUDOQRJ�NDQDOD�.QHåHYL�9LQRJUDGL�=PDMHYDF���,Q-

VWLWXW�,*+�G�G�������

AUTORI

GU��VF��/LGLMD�7DGLü�a
GU��VF��7DPDUD�%UOHNRYLü�a
'XQMD�%ODåHYLü��PDJ�LQJ�DHGLI��a,
,YDQ�/HQLQJHU��XQLY��EDFF��DHGLI��a

a *UDÿHYLQVNL�L�DUKLWHNWRQVNL�IDNXOWHW�2VLMHN��8OLFD�9ODGLPLUD�3UHORJD����2VLMHN���������
+UYDWVND��OWDGLF#JIRV�KU, WDPDUDGDGLF#JIRV�KU, LOHQLQJHU#OLYH�FRP
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.12.

DUNAVOM U REPUBLICI HRVATSKOJ

6$ä(7$.��+LGURORãNL�HNVWUHPL�QD�SRYUãLQVNLP�YRGDPD�SRMDYOMXMX�VH�VYH�þHãüH��D�QML-
KRYD� VX� WUDMDQMD� þHVWR� GXOMD� RG� WUDMDQMD� HNVWUHPD� ]DELOMHåHQLK� X� UDQLMLP� GHVHWOMHüLPD��
'XOMH�UD]GREOMH�QLVNLK�SORYLGEHQLK�YRGRVWDMD�RJUDQLþDYDMXüL�MH�IDNWRU�ULMHþQRM�SORYLGEL��D�
RJUDQLþHQMH�SORYLGEH�SURYRGL�VH�L�XVOLMHG�SRMDYH�OHGD��2JUDQLþHQMD�SORYLGEH�GXåHJ�WUDMDQ-

MD�X�YHOLNRM�VX�PMHUL�SRYH]DQD�VD�¿QDQFLMVNLP�JXELFLPD�YH]DQLP�]D�ULMHþQL�WUDQVSRUW�UREH��
3URJQRVWLþNL�VXVWDY�]D�ULMHNX�'XQDY�QD�GLRQLFL�NRMD�SURWMHþH�5HSXEOLNRP�+UYDWVNRP�MH�
LQWHJUDOQL�GLR�SURMHNWQLK�DNWLYQRVWL�X�VNORSX�(8�SURMHNWD�)DLU:D\�'DQXEH��-H]JUD�SUHG-

PHWQRJ�SURJQRVWLþNRJ�VXVWDYD�MH�KLGUDXOLþNL�VLPXODFLMVNL�PRGHO�WHþHQMD��NRML�VH�VDVWRML�
RG�GLRQLFH�'XQDYD�RG�GUåDYQH�JUDQLFH�V�5HSXEOLNRP�0DÿDUVNRP�GR�GUåDYQH�JUDQLFH�V�
5HSXEOLNRP�6UELMRP�L�GLRQLFH�'UDYH�RG�%HOLãüD�GR�XãüD�X�'XQDY��6XVWDY�DXWRPDWVNL�SUL-
NXSOMD�PMHUHQH�SRGDWNH�V�KLGURORãNLK�SRVWDMD�'+0=�5+�L�PDÿDUVNH�SURJQR]H�QD�XOD]QLP�
SUR¿OLPD��L]YRGL�NRQWLQXLUDQH�VLPXODFLMH�WH�SURJQR]LUD�YRGRVWDMH�QD�]DGDQLP�ORNDFLMDPD�
X�]DGDQRM�YUHPHQVNRM�GRPHQL��8�UDGX�üH�VH�GDWL�RVYUW�QD�PHWRGRORJLMX�L]UDGH��UH]XOWDWH�L�
NRQWUROX�WRþQRVWL�SURJQR]D�X�XYMHWLPD�PDOLK�L�VUHGQMLK�YRGD�QD�'XQDYX�
./-8ý1(�5,-(ý,��SURJQRVWLþNL�PRGHO,�PDOH�YRGH��SORYLGED��ULMHND�'XQDY��ULMHND�'UDYD

DANUBE IN CROATIA 

$%675$&7��+\GURORJLFDO�H[WUHPHV�RFFXU�PRUH�DQG�PRUH�RIWHQ�RQ�VXUIDFH�ZDWHUV��DQG�
WKHLU�GXUDWLRQ�LV�IUHTXHQWO\�ORQJHU�WKDQ�WKH�GXUDWLRQ�RI�H[WUHPHV�UHFRUGHG�LQ�HDUOLHU�GH-
FDGHV��$�ORQJHU�SHULRG�RI�ORZ�QDYLJDEOH�ZDWHU�OHYHOV�LV�D�OLPLWLQJ�IDFWRU�IRU�ULYHU�QDYLJD-
WLRQ��ZLWK�QDYLJDWLRQ�UHVWULFWLRQV�DOVR� LPSOHPHQWHG�GXULQJ� LFH�RFFXUUHQFHV��1DYLJDWLRQ�
UHVWULFWLRQV�RI�ORQJ�GXUDWLRQ�DUH�ODUJHO\�H[WHQW�DVVRFLDWHG�ZLWK�¿QDQFLDO�ORVVHV�D൵HFWLQJ�
ULYHU�WUDQVSRUW�RI�JRRGV��7KH�'DQXEH�)RUHFDVWLQJ�6\VWHP�RQ�WKH�&URDWLDQ�VHFWLRQ�RI�WKH�
'DQXEH�LV�DQ�LQWHJUDO�SDUW�RI�WKH�SURMHFW�DFWLYLWLHV�XQGHU�WKH�(8�SURMHFW�)DLU:D\�'DQXEH��
7KH�FRUH�RI�WKLV�IRUHFDVWLQJ�PRGHO�LV�D�K\GUDXOLF�ÀRZ�VLPXODWLRQ�PRGHO�FRPSULVHG�RI�WKH�
'DQXEH�VHFWLRQ�IURP�WKH�&URDWLDQ�VWDWH�ERUGHU�ZLWK�WKH�5HSXEOLF�RI�+XQJDU\�WR�WKH�VWDWH�
ERUGHU�ZLWK�WKH�5HSXEOLF�RI�6HUELD�DQG�WKH�'UDYD�VHFWLRQ�IURP�%HOLãüH�WR�LWV�FRQÀXHQFH�
ZLWK�WKH�'DQXEH��7KH�V\VWHP�DXWRPDWLFDOO\�FROOHFWV�UHFRUGHG�K\GURORJLFDO�GDWD�IURP�WKH�
JDXJLQJ�VWDWLRQV�RI�WKH�&URDWLDQ�+\GURORJLFDO�DQG�0HWHRURORJLFDO�6HUYLFH��'+0=��DQG�
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WKH�+XQJDULDQ�IRUHFDVWV�DW�WKH�LQOHW�SUR¿OHV��SHUIRUPV�FRQWLQXRXV�VLPXODWLRQV�DQG�IRUH-
FDVWV�ZDWHU�OHYHOV�DW�GHIDXOW�ORFDWLRQV�LQ�WKH�JLYHQ�WLPH�GRPDLQ��7KH�SDSHU�ZLOO�JLYH�DQ�
RYHUYLHZ�RI�WKH�DSSOLHG�PHWKRGRORJ\��UHVXOWV�DQG�DFFXUDF\�RI�WKH�IRUHFDVWV�LQ�WKH�FRQGL-
WLRQV�RI�ORZ�DQG�PHGLXP�ZDWHU�OHYHOV�RI�WKH�'DQXEH�
.(<:25'6� IRUHFDVWLQJ� PRGHO,� ORZ� ZDWHU� OHYHOV�� QDYLJDWLRQ�� 'DQXEH� 5LYHU�� 'UDYD�
River

1. UVOD

3URJQR]LUDQMH�YRGRVWDMD�QD�ULMHNDPD�X�UHDOQRP�YUHPHQX�SURYRGL�VH�X�VYUKX�GRQRãHQMD�
SUDYRYUHPHQLK� RGOXND� L� SURYRÿHQMH� RGJRYDUDMXüLK� PMHUD�� 3URJQR]H� YHOLNLK� YRGD�
X� QDMYHüRM� VH� PMHUL� NRULVWH� ]D� SRWUHEH� DNWLYQRVWL� REUDQH� RG� SRSODYD�� 6D]QDQMD� R�
SURJQR]LUDQLP�QLVNLP�YRGRVWDMLPD�SRGORJD�VX�]D�GRQRãHQMH�RGOXND�YH]DQLK�]D�ULMHþQX�
SORYLGEX��RG�RJUDQLþHQMD�SORYLGEH�SRYH]DQLK�V�SUHWRYDURP�WHUHWD�QD�PDQMD�SORYLOD��GR�
SRWSXQH�REXVWDYH�SURPHWD�
'LRQLFD�'XQDYD�X�5HSXEOLFL�+UYDWVNRM�GXJDþND� MH�RNR�����NP�L�QD�FLMHORP�SRWH]X� MH�
SORYQL�SXW�9,�NDWHJRULMH��'LRQLFD�'UDYH�RG�OXNH�2VLMHN�GR�XãüD�X�'XQDY�SORYQL�MH�SXW�
,9�NDWHJRULMH��GRN�MH�D�GLRQLFD�X]YRGQR�RG�2VLMHND�SORYQL�SXW�,,,�NDWHJRULMH��VOLND��D���
2EYH]D� RGUåDYDQMD� SORYQRJ� SXWD� X� QDGOHåQRVWL� MH�0LQLVWDUVWYD� SRPRUVWYD�� SURPHWD� L�
LQIUDVWUXNWXUH�5HSXEOLNH�+UYDWVNH��
3URJQRVWLþNL� VXVWDY� ]D� RVLJXUDQMH� L� XQDSUMHÿHQMH� SORYLGEH� LQWHJUDOQL� MH� GLR� SURMHNWQLK�
DNWLYQRVWL� X� VNORSX�(8�SURMHNWD�)DLU:D\�'DQXEH�� D� L]UDÿHQ� MH� ]D�GLRQLFX�'XQDYD�RG�
GUåDYQH�JUDQLFH�V�5HSXEOLNRP�0DÿDUVNRP�GR�GUåDYQH�JUDQLFH�V�5HSXEOLNRP�6UELMRP�L�
GLRQLFX�'UDYH�RG�%HOLãüD�GR�XãüD�X�'XQDY��1D�VOLFL��E�SULND]DQ�MH�SORYQL�SXW�'XQDYD�L�
'UDYH�QD�SRGUXþMX�REXKYDWD�SURJQRVWLþNRJ�PRGHOD�

6OLND���D�3ORYQL�SXW�'XQDYD�L�'UDYH 6OLND���E�2EXKYDW�SURJQRVWLþNRJ�PRGHOD�
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2VQRYQD� XORJD� SURJQRVWLþNRJ� VXVWDYD� VX� SURJQR]H� YRGRVWDMD� ]D� �� GDQD� XQDSULMHG� QD�
ORNDFLMDPD� KLGURORãNLK� SRVWDMD� QD�'UDYL� �%HOLãüH� L�2VLMHN�� L�'XQDYX� �%DWLQD��$OMPDã��
'DOM�� 9XNRYDU� L� ,ORN��� .DNR� VX� QD� SUHGPHWQRM� GLRQLFL� 'XQDYD� XVSRVWDYOMHQH� QRYH�
KLGURORãNH� SRVWDMH�� 6LJD�� 3HWUHã�� 6RWLQ� L� 0RKRYR�� SURJQRVWLþNL� VXVWDY� RPRJXüXMH� GD�
VH� QDNRQ� YHUL¿NDFLMH� L� RQH� XNOMXþH� X� SURJQR]H� YRGRVWDMD�� 2VLP� XSR]RUHQMD� ]D� QLVNL�
SORYLGEHQL�YRGRVWDM��SURJQRVWLþNL�VXVWDY�GDMH�XSR]RUHQMD�]D�PRJXüQRVW�SRMDYH�OHGD�QD�
YRGRWRNX��SULND]�PHWHRURORãNLK�SURJQR]D�L�L]PMHUHQLK�YULMHGQRVWL�RERULQH�L�WHPSHUDWXUH�
]UDND� QD� ORNDFLMDPD� PHWHRURORãNLK� VWDQLFD� WH� NRQWLQXLUDQL� XYLG� X� UDG� VYLK� PMHUQLK�
SRVWDMD� X� VXVWDYX�� 6XVWDY� DXWRPDWVNL� SULNXSOMD� L]PMHUHQH� VDWQH� SRGDWNH� R� YRGRVWDMX� L�
SURWRNX�]DELOMHåHQH�X�SUHWKRGQLK����VDWL�QD�VYLP�PMHUQLP�SRVWDMDPD��SUHX]LPD�SRGDWNH�
R�SURJQR]DPD�SURWRND�QD�PMHUQLP�SRVWDMDPD�%HOLãüH�QD�'UDYL�L�0RKDFV�QD�'XQDYX�L]�
PDÿDUVNRJ�SURJQRVWLþNRJ�VXVWDYD�WH�VLPXOLUD�YRGRVWDMH�]D�EXGXüH���GQHYQR�UD]GREOMH��
6LPXODFLMH�VH�SRNUHüX�DXWRPDWVNL�VYDNLK���VDWL��D�]D�SRVHEQH�VOXþDMHYH�RPRJXüHQR� MH�
L� UXþQR� SRNUHWDQMH��$XWRPDWVNH� SURFHGXUH� X� YLGX� SULNXSOMDQMD� PMHUHQLK� SRGDWDND� ]D�
DVLPLODFLMX�� NUHLUDQMH� XOD]QLK� GDWRWHND�� SRNUHWDQMH� VLPXODFLMH�� SULNXSOMDQMH� UH]XOWDWD�
VLPXODFLMH��DUKLYLUDQMH�L�REMDYOMLYDQMH�QD�ZHEX��SURYRGH�VH�YODVWLWR�UD]YLMHQLP�VRIWZDUH�
VNLP�SDNHWRP�]D�SRWUHEH�SURJQRVWLþNRJ�VXVWDYD�
5H]XOWDWL� VH� QD� RGDEUDQLP� ORNDFLMDPD� SULND]XMX� QD� SRVHEQR� L]UDÿHQRM� ZHE� SODWIRUPL�
'UåDYQRJ�KLGURPHWHRURORãNRJ�]DYRGD��'+0=���NRMD�MH�GRVWXSQD�NRULVQLFLPD�SORYQRJ�
SXWD�'XQDY��6XVWDY�DUKLYLUD� VYH�XOD]QH� L�SURJQR]LUDQH�YULMHGQRVWL� WH�GDMH�QXPHULþNX� L�
JUD¿þNX� XVSRUHGEX� DSVROXWQLK� RGVWXSDQMD� UH]XOWDWD� SURYHGHQLK� VLPXODFLMD� �SURJQR]D��
L� L]PMHUHQLK� �RVWYDUHQLK�� YULMHGQRVWL�� .RQWUROD� SRX]GDQRVWL� PRGHOD� XJUDÿHQD� MH� X�
SURJQRVWLþNL� VXVWDY� SUHNR� WUL� UD]OLþLWD� WHVWD� WH� RPRJXüXMH� LVSLWLYDQMH� SRX]GDQRVWL� ]D�
proizvoljno odabrana razdoblja.

2.1. Hidrološki podaci i analize

6� RE]LURP� QD� QDPMHQX� SURJQRVWLþNRJ� VXVWDYD�� KLGURORãNLP� REUDGDPD� L� DQDOL]DPD�
REXKYDüHQH�VX�PDOH�L�VUHGQMH�YRGH��1D�WHPHOMX�DQDOL]H�VDWQLK�SURWRND�QD�'XQDYX�L]DEUDQD�
VX� YLãHPMHVHþQD� UD]GREOMD� PDOLK� L� VUHGQMLK� YRGD� ]D� SRWUHEH� NDOLEUDFLMH� L� YHUL¿NDFLMH�
KLGUDXOLþNRJ�PRGHOD�� 8VSRUHGERP� UDVSRORåLYLK� 4�K� IXQNFLMD�� XVWDQRYOMHQH� VX� þHVWH� L�
]QDþDMQH�PRUIRORãNH�SURPMHQH�QD�ORNDFLMDPD�PMHUQLK�SUR¿OD��
2EUDGDPD� VX� REXKYDüHQH� ORNDFLMH� QD� NRMLPD� VH� SURJQR]LUDMX� YRGRVWDML� QD�'UDYL� �K�V��
%HOLãüH�L�K�V��2VLMHN��L�'XQDYX��K�V��%DWLQD��K�V��$OMPDã��K�V��'DOM��K�V��9XNRYDU�L�K�V��,ORN���
NDR�L�SRGDFL�VD�KLGURORãNLK�SRVWDMD�NRMH�UHSUH]HQWLUDMX�GRWRN�YRGRWRFLPD�V�PHÿXVOLYD��
%DUDQMVNH�.DUDãLFH� �K�V��3RSRYDF���9XþLFH� �K�V��0DUMDQþDFL�� L�9XNH� �K�V�7RUGLQFL���1D�
VOLFL��E�SULND]DQH�VX�ORNDFLMH�VYLK�KLGURORãNLK�SRVWDMD�QD�SUHGPHWQRP�SRGUXþMX��
8�VNORSX�SUHWKRGQH�KLGURORãNH�DQDOL]H�LVSLWDQL�VX�RGQRVL�'UDYH�L�'XQDYD��NDR�L�KLGURORãNL�
GRSULQRVL�9XþLFH�QD�'UDYX�L�'XQDY�WH�%DUDQMVNH�.DUDãLFH�L�9XNH�QD�'XQDY�X�SRGUXþMX�
PDOLK�L�VUHGQMLK�YRGD��8VWDQRYOMHQR�MH�GD�VH�SRMHGLQDþQL�GRSULQRV�VUHGQMLK�YRGD�9XþLFH��
9XNH� L�%DUDQMVNH�.DUDãLFH� QD� SURWRNH�'XQDYD� X� YULMHPH�PDOLK� L� VUHGQMLK� YRGD� NUHüH�
LVSRG������3RYUãLQD�PHÿXVOLYD�QDYHGHQLK�SULWRND�X�RGQRVX�QD�XNXSQL�VOLY�'XQDYD�GR�
,ORND��L]QRVL�RNR������8YDåDYDMXüL�þLQMHQLFX�GD�VH�XWMHFDM�QDYHGHQLK�VOLYRYD�QDOD]L�XQXWDU�
RþHNLYDQH�SRJUHãNH�PRGHOD�� QMLKRYD� VH� RERULQVND�NRPSRQHQWD� QLMH� X]HOD� X� RE]LU�� WLP�
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YLãH�ãWR�HYHQWXDOQL�KLGURORãNL�GRSULQRV�X]URNRYDQ�RERULQDPD�QD�SUHGPHWQLP�VOLYRYLPD�
X�YULMHPH�PDOLK�YRGD�'XQDYD�GROD]L�ÄSUHNDVQR³�GD�EL�SREROMãDR�SORYQRVW� LOL� VSULMHþLR�
RJUDQLþHQMH�SORYLGEH�SURJODãHQR�QD�PDÿDUVNRP�GLMHOX�SORYQRJ�SXWD�

=D�KLGUDXOLþNX�DQDOL]X�L�PRGHOLUDQMH�WHþHQMD�'UDYH�L�'XQDYD�RGDEUDQ�MH�MHGQRGLPHQ]LRQDOQL�
QHVWDFLRQDUQL� QXPHULþNL�PRGHO�0,.(�+\GUR�5LYHU�� 3RþHWDN�PRGHOD� QD�'XQDYX� MH� QD�
JUDQLFL�+UYDWVNH�L�0DÿDUVNH��D�QD�'UDYL�PRGHO�SRþLQMH�QHãWR�X]YRGQLMH�RG�ORNDFLMH�K�S��
%HOLãüH��=DYUãHWDN�PRGHOD�MH�QD�JUDQLFL�VD�5HSXEOLNRP�6UELMRP�QHSRVUHGQR�QL]YRGQR�RG�
K�S��,ORN��8NXSQD�GXOMLQD�PRGHOLUDQH�GLRQLFH�'XQDYD�MH�����NP��D�GXOMLQD�PRGHOLUDQH�
GLRQLFH�'UDYH����NP��=D�JHRPHWULMX�NRULWD�NRULãWHQH�VX�QDMQRYLMH�UDVSRORåLYH�SRGORJH��
.RULWR� 'XQDYD� PRGHOLUDQR� MH� QD� WHPHOMX� KLGURJUDIVNH� VQLPNH� L]� ������ �,QVWLWXW� ]D�
YRGRSULYUHGX� ³-DURVODY�ýHUQL³��� NDGD� MH� QD� SUHGPHWQRM� GLRQLFL� VQLPOMHQR� ���� SUR¿�OD��
QD� UD]PDFLPD�RG�����±������P��=D�SRWUHEH�PRGHOLUDQMD�NRULWD�'UDYH��RG�XãüD�'UDYH�
X�'XQDY�GR�����NP�RG�XãüD�NRULãWHQH�VX�VLQJOH�EHDP�VQLPNH�NRULWD�L]�������JRGLQH��D�
SUHRVWDOLK����DN�NP�GR�K�S��%HOLãüH�SUHX]HWR�MH�L]�+LGURJUDIVNRJ�DWODVD�'UDYH�L]�������
JRGLQH��1D�PRGHOLUDQRM�GLRQLFL�'UDYH�QDOD]L�VH�����SUR¿�OD�X�UD]PDFLPD�RG�����±�����P��
8OD]QL�SRGDFL� VX�SURWRFL� ]DGDQL�KLGURJUDPRP�QHSRVUHGQR�X]YRGQR�RG�K�V��%HOLãüH�QD�
'UDYL�L�KLGURJUDPRP�QD�ORNDFLML�RNR���NP�X]YRGQR�RG�K�V��%DWLQD�QD�'XQDYX��1L]YRGQL�
UXEQL�XYMHW�MH�4�±�K�NULYXOMD�QD�ORNDFLML�PDOR�QL]YRGQLMH�RG�K�V��,ORN��+LGUDXOLþNL�PRGHO�MH�
NDOLEULUDQ�QD�ORNDFLMDPD�KLGURORãNLK�SRVWDMD�QD�'XQDYX�L�QD�'UDYL�]D�L]DEUDQH�KLGURORãNH�
GRJDÿDMH� X� UD]GREOMX� RG� ������ ±� ������ JRGLQH� D� YHUL¿�FLUDQ� ]D� L]DEUDQH� YLãHPMHVHþQH�
KLGURORãNH�GRJDÿDMH�PDOLK�YRGD�X�UD]GREOMX�������±�������JRGLQH��2E]LURP�QD�QDPMHQX�
SURJQRVWLþNRJ� VXVWDYD��KLGUDXOLþNL�PRGHO�NRML� MH�RVQRYD�]D�SURJQR]LUDQMH�PDOLK�YRGD��
L]UDÿHQ�MH�]D�KLGUDXOLþNH�XYMHWH�X�NRMLPD�YRGD�RVWDMH�X�NRULWX��RGQRVQR�QHPD�L]OLMHYDQMD�
L]YDQ� NRULWD�� +LGUDXOLþND� KUDSDYRVW� MH� GH¿�QLUDQD� SUHNR� 0DQQLQJRYRJ� NRH¿�FLMHQWD��
9ULMHGQRVWL� NRH¿�FLMHQWD� KUDSDYRVWL� VH� UD]OLNXMX� RYLVQR� R� REUDãWDMX� YHJHWDFLMH� NRULWD� L�
REDOH�WH�VH�X�VNODGX�V�WLPH�PLMHQMDMX�ORNDOQR�SUHPD�9HQ�7H�&KRZ�PHWRGRORJLML��8VYRMHQH�
YULMHGQRVWL�NUHüX�VH�X�JUDQLFDPD�Q� �������±�������V���P����.

1D� VOLFL� �� SULND]DQ� MH� UH]XOWDW� NDOLEUDFLMH� PRGHOD� QD� ORNDFLML� K�S�� 'DOM� ]D� L]DEUDQR�
ãHVWRPMHVHþQR� UD]GREOMH� ������������� ±� ������������� L� UH]XOWDW� YHUL¿�NDFLMH�PRGHOD� QD�

6OLND����5H]XOWDWL�NDOLEUDFLMH�QD�K�S��'DOM��������������±��������������L�YHUL¿�NDFLMH
PRGHOD�QD�K�S��2VLMHN��������������±�������������



177HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

ORNDFLML�K�S��2VLMHN�]D�UD]GREOMH�YHUL¿NDFLMH��������������±���������������'RQMD�FUWNDQD�
OLQLMD� QD� K�S�� 'DOM� SUHGVWDYOMD� PLQLPDOQL�� D� JRUQMD� PDNVLPDOQL� ]DELOMHåHQL� YRGRVWDM�
X� UD]GREOMX� �������������� 9UHPHQVNL� NRUDN� SULND]DQ� MH� X� VDWLPD�� .YDOLWHWD� PRGHOD�
RFLMHQMHQD�MH�]DGRYROMDYDMXüRP�]D�GDOMQMX�QDGRJUDGQMX�X�VPLVOX�SURJQR]D�YRGRVWDMD�

3RVWXSDN� X� NRMHP� VH� PMHUHQMD� X� UHDOQRP� YUHPHQX� XQXWDU� PRGHOVNH� GRPHQH� NRULVWH�
]D� NRUHNFLMH� PRGHOD�� RGQRVQR� SREROMãDYDQMH� NYDOLWHWH� QMHJRYLK� UH]XOWDWD�� QD]LYD� VH�
DVLPLODFLMD� SRGDWDND� LOL� '$� �'DWD� $VLPLODWLRQ��� $VLPLODFLMD� SRGDWDND� VH� DNWLYLUD� X�
SRVHEQRP�PRGXOX�XQXWDU�0,.(�+\GUR�5LYHU�SODWIRUPH��
.RG� GH¿QLUDQMD� PRGXOD� ]D� SURJQR]LUDQMH� MHGDQ� RG� RVQRYQLK� SDUDPHWDUD� MH� WUHQXWDN�
SURJQR]H�� 72)� �7LPH� RI� )RUHFDVW��� 7R� MH� WUHQXWDN� X� NRMHP� VH� PRGHO� SUHEDFXMH� X�
SURJQRVWLþNL�QDþLQ�UDGD��D�L]PMHUHQL�SRGDFL�GR�WUHQXWND�SURJQR]H�PRUDMX�ELWL�XQHVHQL�X�
PRGHO�]D�VYH�SURJQRVWLþNH�WRþNH��
.RUHNFLMD� MH� SURYHGHQD� SRPRüX� PHWRGH� WHåLQVNH� IXQNFLMH� :)� �:HLJKW� )XQFWLRQ���
3DUDPHWUL� WHåLQVNH� IXQNFLMH�VX�YUVWD�GLVWULEXFLMH�NRUHNFLMH�SRJUHãNH�� IDNWRU�XYDåDYDQMD�
PRGHOVNH�JUHãNH�L�GXOMLQD�X]YRGQRJ�L�QL]YRGQRJ�XWMHFDMD�NRUHNFLMH�SRJUHãNH�X�RGQRVX�QD�
PMHUQX�SRVWDMX��9UVWD�GLVWULEXFLMH�NRUHNFLMH�SRJUHãNH�PRåH�ELWL�NRQVWDQWQD��WULDQJXODUQD�
L� PMHãRYLWD� HNVSRQHQFLMDOQD�� 8� VOXþDMX� SUHGPHWQRJ� PRGHOD� L]DEUDQD� MH� NRQVWDQWQD�
GLVWULEXFLMD�
)DNWRU�XYDåDYDQMD�PRGHOVNH�JUHãNH�MH�EH]GLPHQ]LRQDOQL�IDNWRU��YULMHGQRVWL������$NR�LPD�
YULMHGQRVW����VPDWUD�VH�GD�VX�PMHUHQMD�DSVROXWQR�WRþQD��D�DNR�LPD�YULMHGQRVWL�EOLåH����PDQMH�
]QDþDMD� VH�GDMH�PMHUHQMLPD�X�RGQRVX�QD�PRGHO��6�RE]LURP�QD�SRX]GDQRVW�KLGURORãNLK�
RSDåDQMD�QD�PMHUQLP�SRVWDMDPD�'UDYH�L�'XQDYD��L]DEUDQD�MH�YULMHGQRVW���
'XOMLQD� X]YRGQRJ� L� QL]YRGQRJ� XWMHFDMD� NRUHNFLMH� SRJUHãNH� V� QHNH� PMHUQH� SRVWDMH� MH�
RGUHÿHQD�RWSULOLNH�SRORYLFRP�XGDOMHQRVWL�GR�VOMHGHüH�PMHUQH�SRVWDMH��WDNR�GD�NRUHNFLMRP�
EXGH�SRNULYHQD�þLWDYD�PRGHOVND�GRPHQD��1D�NUDMX�MH�SRWUHEQR�XVYRMLWL�MHGQDGåEX�NRMRP�
VH�GH¿QLUD�QDþLQ�NRUHNFLMH�SRJUHãNH�GR� WUHQXWND�SURJQR]H� WH� VH�SULPMHQMXMH�QD�PRGHO�
L]D� WUHQXWND� SURJQR]H��8� RYRP� VOXþDMX� MH� RGDEUDQD� MHGQDGåED� X� NRMRM� VH�PRGHOVNRP�
YRGRVWDMX�SULGRGDMH�YULMHGQRVW�SRJUHãNH�X�RGQRVX�QD�PMHUHQMH�L]�SUHWKRGQRJ�YUHPHQVNRJ�
koraka.

1D�VOLFL���SULND]DQR�MH�DåXULUDQMH�SRPRüX�WHåLQVNH�IXQNFLMH�QD�ORNDFLMDPD�SURJQR]LUDQMD�
K�S�� %DWLQD� L� K�S�� $OMPDã� QD� 'XQDYX�� $VLPLODFLMD� SRGDWDND� �'$�� SURYHGHQD� MH� ]D�
YUHPHQVNR� UD]GREOMH� L]UDGH� L� WHVWLUDQMD�PRGHOD� �OLSDQM�VUSDQM� �������9UHPHQVNL� NRUDN�
SULND]DQ� MH� X� VDWLPD�� 'R� WUHQXWND� SURJQR]H� VH� SURYRGL� DåXULUDQMH� PRGHOD� L� YLGOMLYR�
MH� GD� VX� SRNODSDQMD� L]PMHUHQLK� L� PRGHOVNLK� YULMHGQRVWL� YUOR� GREUD�� 1DNRQ� WUHQXWND�
SURJQR]H�� YLGOMLYR� MH� GD� SRX]GDQRVW�PRGHOVNLK� UH]XOWDWD� RSDGD�SURWHNRP�YUHPHQD�� VD�
]DGRYROMDYDMXüLP�SRNODSDQMHP�SUYLK����VDWL�RG�WUHQXWND�SURJQR]D��72)��
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6OLND����8VSRUHGED�VLPXOLUDQRJ�L�L]PMHUHQRJ�QLYRJUDPD�VD�L�EH]�'$�QD�ORNDFLMDPD�K�S��
%DWLQD�L�K�S��$OMPDã��]D�UHDOQL�GRJDÿDM�L]�VUSQMD������

8�SURYHGEL�RSHUDWLYQRJ�UDGD�X�UHDOQRP�YUHPHQX��PRGHO�NRULVWL���GDQD�L]PMHUHQLK�VDWQLK�
YULMHGQRVWL�SURWRND�QD�'UDYL�L�'XQDYX�L]�VXVWDYD�SRGDWDND�'+0=��SULNXSOMD�L�GRSXQMDYD�
XOD]QL�KLGURJUDP�]D�VLPXODFLMH�L]�PDÿDUVNRJ�SURJQRVWLþNRJ�VXVWDYD�]D�'UDYX��%HOLãüH��
L�'XQDY��0RKDFV�� WH�SURJQR]LUD�QLYRJUDP�]D���GDQD�XQDSULMHG��6LPXODFLMH�VH�SURYRGH�
NRQWLQXLUDQR�VYDNLK���VDWL��
3RVHEQR�UD]YLMHQ�VRIWZDUH�VNL�SDNHW��L]YUãDYD�IXQNFLMH��SULNXSOMDQMD�PMHUHQLK�SRGDWDND�
R�YRGRVWDMX��SURWRNX�L�WHPSHUDWXUL�YRGH��SULNXSOMDQMD�SURJQR]LUDQLK�SRGDWDND�R�SURWRNX�
�PDÿDUVNH� SURJQR]H��� NUHLUDQMH� XOD]QLK� GDWRWHND� ]D� VLPXODFLMH�� SRNUHWDQMH� VLPXODFLMD��
SULNXSOMDQMH� UH]XOWDWD� VLPXODFLMD�� SULND]� SURJQR]D� QD� ZHE� SUHJOHGQLNX�� DUKLYLUDQMH�
SURJQR]D�� L]UDþXQ� WRþQRVWL� SURJQR]D�� SULND]� L]PMHUHQLK� L� SURJQR]LUDQLK� NOLPDWRORãNLK�
SRND]DWHOMD��
1DNRQ� �� PMHVHFD� WHVWQRJ� UDGD� L]YUãHQH� VX� GRUDGH� SRSXW� ORJLþNH� NRQWUROH� XOD]QLK�
SRGDWDND� VD� XSR]RUHQMLPD� QD� QHSRWSXQH� SRGDWNH� LOL� VXPQMLYH� L� QHORJLþQH� SURPMHQH� X�
X]DVWRSQLP�YULMHGQRVWLPD�XOD]QRJ�QL]D�SRGDWDND��.UHLUDQD�MH�JUD¿�þND�SRGUãND�SULND]D�
KLGURORãNLK�SRGDWDND�QD�DGHNYDWQRP�SULND]X�SRSUHþQRJ�SUHVMHND�NRULWD�QD�VYDNRM�ORNDFLML�
WH�XSR]RUHQMD�]D�VLWXDFLMH�NRMH�XJURåDYDMX�SORYLGEX� �YRGRVWDM�QLåL�RG�NRWH�SURSLVDQRJ�
QLVNRJ�SORYLGEHQRJ�YRGRVWDMD��PRJXüQRVW�SRMDYH�OHGD�QD�YRGRWRNX���3URJQRVWLþNL�VXVWDY�
MH� LQVWDOLUDQ� X� 6HNWRUX� ]D� KLGURORJLMX� '+0=� WH� VH� WLMHNRP� SUREQRJ� UDGD� RSHUDWLYQR�
NRULVWLR�SDUDOHOQR�QD�UDþXQDOX�X�,QVWLWXWX�]D�HOHNWURSULYUHGX�L�X�'+0=�X��X]�LVWRYUHPHQH�
LQWHUDNWLYQH�GRUDGH�ZHE�SULND]D��X�FLOMX�QMHJRYH�NYDOLWHWH�L�SUHJOHGQRVWL� 7HVWQL�L�SUREQL�
UDG�SURYHGHQL�VX�X�UD]GREOMX�PDOLK�YRGD�QD�'UDYL�L�'XQDYX�WH�VX�XWYUÿHQH�]DGRYROMDYDMXüH�
WRþQRVWL�SURJQR]D��1D�VOLFL����SULND]DQ�MH�L]JOHG�ZHE�SUHJOHGQLND�]D�VOXþDM�SUHNRUDþHQMD�
QLVNRJ�SORYLGEHQRJ�YRGRVWDMD�]D�ORNDFLMX�K�V��%DWLQD��
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6OLND����,]JOHG�ZHE�SUHJOHGQLND�3URJQRVWLþNRJ�VXVWDYD�]D�UD]GREOMH�SUHNRUDþHQMD�
QLVNRJ�SORYLGEHQRJ�YRGRVWDMD�QD�K�V��%DWLQD�QD�'XQDYX�

7LMHNRP�SUREQRJ�UDGD�3URJQRVWLþNRJ�VXVWDYD�X�YLãH�QDYUDWD�]DELOMHåHQD� MH�YLãHGQHYQD�
SRMDYD� YRGRVWDMD� QLåHJ� RG� JUDQLFH� QLVNRJ� SORYLGEHQRJ� YRGRVWDMD�� D� ]QDþDMQR� MH� GD� MH�
]DELOMHåHQ� KLGURORãNL� HNVWUHP� SUHNRUDþHQMD� PLQLPDOQRJ� YRGRVWDMD� QD� K�S�� %DWLQD� QD�
Dunavu�� $SVROXWQL� PLQLPXP� YRGRVWDMD� X� UHFHQWQRP� UD]GREOMX� ������������ QD� K�V��
%DWLQD�RG�����FP�]DELOMHåHQ�MH���������������D�SURJQR]LUDQ�GYD�GDQD�UDQLMH��7D�YULMHGQRVW�
YRGRVWDMD�'XQDYD�QD�ORNDFLML�K�V��%DWLQD��SUHPD�DNWXDOQRM�4�K�NULYXOML�RGJRYDUD�SURWRNX�
RG�������P3�V�

=D� RFMHQX� XþLQNRYLWRVWL� L� WRþQRVWL� SURJQRVWLþNRJ� VXVWDYD� NRULãWHQD� VX� WUL� VWDWLVWLþND�
SRND]DWHOMD�� 1DVFK�6XWFOL൵� NRH¿FLMHQW� H¿NDVQRVWL� PRGHOD� �16(�� ����� NRULMHQ� VUHGQMH�
NYDGUDWQH�SRJUHãNH��506(������L�VWDQGDUGQD�GHYLMDFLMD��6'�������)RUPXOH�]D�VWDWLVWLþNH�
SRND]DWHOMH� QDYHGHQH� VX� X� QDVWDYNX�� D� YULMHGQRVWL� NRH¿FLMHQDWD� NRMH� SRWYUÿXMX�
]DGRYROMDYDMXüX�WRþQRVW��QDYHGHQH�VX�X�WDEOLFL���
1DVFK�6XWFOL൵�NRH¿FLMHQW�H¿NDVQRVWL�PRGHOD��16(�
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7DEOLFD����*UDQLFH�YULMHGQRVWL�NRH¿FLMHQDWD�16(��506(�L�6'�]D�SRX]GDQRVW�SURJQR]D

OBUHVAT PROGNOZE
1-2 dana 3-5 dana

STATISTIČKA MJERA 
GREŠKE

NSE >0.95 >0.85
RMSE <20 <40

SD <20 <40

,]�WDEOLFH����YLGOMLYR�MH�GD�MH�]DKWLMHYDQD�WRþQRVW�X�SUYLK����VDWL�YHüD�RG�UD]GREOMD�VOMHGHüLK�
��� VDWD�� NDGD� VH� WROHULUD� YHüH� RGVWXSDQMH��8� DGPLQLVWUDFLMVNRP� VXþHOMX� 3URJQRVWLþNRJ�
VXVWDYD��QD�NDUWLFL�,]UDþXQ�WRþQRVWL��PRJXüH�MH�SRNUHQXWL�L]UDþXQ�WRþQRVWL�SURJQRVWLþNRJ�
VXVWDYD�QD�WHPHOMX�SRYLMHVQLK�L]YRÿHQMD�VLPXODFLMD�L�PMHUHQLK�SRGDWDND��5H]XOWDWL�L]UDþXQD�
WRþQRVWL�]D�UD]GREOMH�SURJQR]D�RG������������GR�������������]D�VYH�ORNDFLMH�SURJQR]D��
SUHPD�VYD�WUL�QDYHGHQD�NULWHULMD��XND]XMX�QD�VODELMX�SRX]GDQRVW�SURJQR]D�QD�K�S��%HOLãüH�
QD�'UDYL�X�FLMHORP�UDVSRQX�YUHPHQVNH�GRPHQH��D�QD�K�S��2VLMHN�WHN�X���GDQX��0RJXüL�
UD]ORJ� YHüHJ� RGVWXSDQMD� UH]XOWDWD� SURJQR]H� L� VWYDUQLK� YULMHGQRVWL� SURWRND� QD� XOD]QRP�
SUR¿OX�%HOLãüH�OHåL�X�L]OD]QRP�UH]XOWDWX�PDÿDUVNRJ�SURJQRVWLþNRJ�PRGHOD�]D�'UDYX�
=D� VYH� ORNDFLMH� SURJQR]D� QD�'XQDYX�� SUHPD� VYLP� NULWHULMLPD� ]DGRYROMHQH� VX� JUDQLFH�
WRþQRVWL�

                 (1)

- 1DVFK-6XWFOLII�NRHILFLMHQW�HILNDVQRVWL�PRGHOD
Hoi - X�YULMHPH�i

-

HPi - PRGHOLUDQL�YRGRVWDM X�YULMHPH�i
lt - REXKYDW�SURJQR]H

                     (2)

6WDQGDUGQD�GHYLMDFLMD��6'�

            (3)
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3URJQRVWLþNL� VXVWDY� ]D� RVLJXUDQMH� L� XQDSUMHÿHQMH� SORYLGEH� LQWHJUDOQL� MH� GLR� SURMHNWQLK�
DNWLYQRVWL� X� VNORSX�(8�SURMHNWD�)DLU:D\�'DQXEH�� D� L]UDÿHQ� MH� ]D�dionicu Dunava od 

GUåDYQH�JUDQLFH�V�5HSXEOLNRP�0DÿDUVNRP�GR�GUåDYQH�JUDQLFH�V�5HSXEOLNRP�6UELMRP�
L�GLRQLFX�'UDYH�RG�%HOLãüD�GR�XãüD�X�'XQDY��=D�RSHUDWLYQR�RGUåDYDQMH�SURJQRVWLþNRJ�
VXVWDYD� ]DGXåHQ� MH�'UåDYQL� KLGURPHWHRURORãNL� ]DYRG�� 6HNWRU� ]D� KLGURORJLMX�� D� NUDMQML�
korisnik je 0LQLVWDUVWYR�SRPRUVWYD��SURPHWD�L�LQIUDVWUXNWXUH�5HSXEOLNH�+UYDWVNH�
,PSOHPHQWLUDQL� 3URJQRVWLþNL� VXVWDY� ]D� XQDSUMHÿHQMH� SORYLGEH� X� 5HSXEOLFL� +UYDWVNRM�
VDVWDYQL�MH�GLR�6XVWDYD�]D�QDG]RU�SORYLGEH�'XQDYRP�X�RNYLUX�(8.

2VLP� SURJQR]H� YRGRVWDMD�� LPSOHPHQWLUDQL� VXVWDY� SXWHP� LQWHUDNWLYQRJ� VXþHOMD� GDMH�
XSR]RUHQMD� R� PRJXüQRVWL� SRMDYH� OHGD�� ãWR� LVWR� WDNR� RJUDQLþDYD� SORYLGEX�� 'RGDWQD�
YULMHGQRVW� LQWHUDNWLYQRJ� VXþHOMD� 3URJQRVWLþNRJ� VXVWDYD� MH� ãWR� XND]XMH� QD� DQRPDOLMH� X�
L]PMHUHQLP�YULMHGQRVWLPD�YRGRVWDMD��SURWRND�L�WHPSHUDWXUH�YRGH�X�UHDOQRP�YUHPHQX�WH�
SUXåD�PRJXüQRVW�SUDYRYUHPHQH�LQWHUYHQFLMH�QD�PMHUQRM�RSUHPL�SRVWDMD�
.DNR� MH� SUREQL� UDG� VXVWDYD� NRLQFLGLUDR� VD� YLãHVWUXNLP� L� YLãHGQHYQLP� SUHNRUDþHQMLPD�
YULMHGQRVWL� PLQLPDOQLK� SORYLGEHQLK� YRGRVWDMD�� SURJQRVWLþNL� VXVWDY� MH� SRWYUGLR� VYRMX�
VYUKX�L�YDåQRVW�SUDYRYUHPHQLK�LQIRUPDFLMD�]D�GRQRãHQMH�RGJRYDUDMXüLK�VHNWRUVNLK�RGOXND�
L�SURYRÿHQMH�PMHUD�]D�VLJXUQRVW�SORYLGEH�
8WYUÿHQR�RGVWXSDQMH�RG�]DGDQH� WRþQRVWL�SURJQR]LUDQMD�YRGRVWDMD�QD�'UDYL��RVRELWR�QD�
ORNDFLML�K�S��%HOLãüH��XND]XMH�QD�SRWUHEX�UMHãDYDQMD�GRGDWQLK�SLWDQMD��YH]DQLK�QD�XVNODÿHQMH�
4�K� IXQNFLMD� VD�PDÿDUVNLP�SDUWQHULPD�NDR� L� XVNODÿLYDQMHP�PDÿDUVNRJ�SURJQRVWLþNRJ�
VXVWDYD�VD�UDGRP�X]YRGQLK�KLGURHOHNWUDQD�QD�'UDYL�
0RUIRORãND� GLQDPLND� NRULWD� 'XQDYD� L� 'UDYH� X]URNXMH� ORNDOQH� L� JOREDOQH� SURPMHQH�
NRMH�PRJX�QHJDWLYQR�GMHORYDWL�QD�WRþQRVW�PRGHOD�QD�NRPH�VH�WHPHOMH�SURJQR]H��6WRJD�
VH�� NDR� SUHSRUXND� LVWLþH� SRWUHED� ]D� UHGRYLWLP� RGUåDYDQMHP� KLGURORãNR�KLGUDXOLþNRJ�
PRGHOD� X� VPLVOX� QRYHOLUDQMD� L� GRSXQH� JHRPHWULMH�� UHNDOLEUDFLMH� PRGHOD� LOL� SRMHGLQLK�
GLRQLFD� L� DåXULUDQMD�4�K�RGQRVD�QD� ORNDFLMDPD�KLGURORãNLK�SRVWDMD��1DNRQ�YHUL¿NDFLMH�
QRYRRVQRYDQLK�KLGURORãNLK�SRVWDMD��PRGHO�MH�SRWUHEQR�GRSXQLWL�VD�QRYLP�SURJQRVWLþNLP�
WRþNDPD�WH�L�QD�WDM�QDþLQ�SREROMãDWL�SRX]GDQRVW�SURJQR]D�YRGRVWDMD�QD�NULWLþQLP�GLRQLFDPD�
za plovidbu.
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AUTORI

5HQDWD�9LGDNRYLü�âXWLü��GLSO��LQJ��JUDÿ�a
GU��VF��'LMDQD�2VNRUXã��GLSO��LQJ��JHRW��b

a ,QVWLWXW�]D�HOHNWURSULYUHGX�G�G���.RWXUDãND�����=DJUHE���������+UYDWVND��UHQDWD�VXWLF#
LH�]DJUHE�KU�

 b 'UåDYQL�KLGURPHWHRURORãNL�]DYRG�5HSXEOLNH�+UYDWVNH��*ULþ����=DJUHE���������+UYDWV-
ka, RVNRUXV#FLUXV�GK]�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.13.

HIDROLOŠKA ANALIZA RIJEKE VUKE

6$ä(7$.��8�UDGX�VX�DQDOL]LUDQH�KLGURORãNH�SURPMHQH�QD�SULPMHUX�ULMHNH�9XNH��NRMD�SUHG-

VWDYOMD�QDMYHüL�VODYRQVNL�YRGRWRN�WH�MHGDQ�RG�YHüLK�SULWRND�'XQDYD��5LMHND�9XND�L]YLUH�
QD�.UQGLML��DOL�PRåH�VH�UHüL�GD�MH�SRþHWDN�ULMHNH�9XNH�DNXPXODFLMD�%RURYLN��8ãüH�ULMHNH�
9XNH� MH�X� FHQWUX�9XNRYDUD��9XND� LPD�QDMYLãL� YRGRVWDM� L� SURWRN�X� UD]GREOMX�SUROMHWQLK�
NLãD�L�RWDSDQMD�VQLMHJD��WDNR�GD�VX�QD�ULMHFL�9XNL�QDMþHãüH�SUROMHWQH�SRSODYH�X�RåXMNX�L�
WUDYQMX��3UL�EODJLP�]LPDPD�PRJXüH�VX�SRSODYH�L�X�VLMHþQMX�L�YHOMDþL��0DOH�YRGH�VH�MDYOMDMX�
QDMþHãüH�RG�SURVLQFD�GR�VYLEQMD��8�UDGX�VX�DQDOL]LUDQL�VUHGQML�GQHYQL�YRGRVWDML�L�SURWRFL�
QD�YRGRPMHUQLP�VWDQLFDPD�%HNHWLQFL��%UDþHYFL�L�7RUGLQFL��]D�UD]GREOMH�RG�������GR�������
JRGLQH��7R�VX� OLPQLJUDIVNH�VWDQLFH�NRMH�VX�]DSRþHOH�V� UDGRP�WHN�������JRGLQH��3URYH-
GHQD�DQDOL]D�XND]XMH�GD�PLQLPDOQL��VUHGQML�L�PDNVLPDOQL�YRGRVWDML�QD�PMHUQLP�VWDQLFDPD�
LPDMX�]QDþDMDQ�WUHQG�RSDGDQMD��ãWR�MH�VXNODGQR�WUHQGRYLPD�QD�VYLP��GR�VDGD�DQDOL]LUDQLP��
YRGRWRFLPD�X�+UYDWVNRM��-HGLQR�PLQLPDOQL�JRGLãQML�YRGRVWDML�L�SURWRFL�QD�PMHUQRM�VWDQLFL�
%HNHWLQFL�SRND]XMX�EODJL�WUHQG�SRUDVWD��8�UDGX�VX�DQDOL]LUDQH�L�PDOH�YRGH�ULMHNH�9XNH��
./-8ý1(�5,-(ý,� ULMHND�9XND��YRGRVWDML��SURWRFL��KLGURORãNH�SURPMHQH��WUHQG

$%675$&7��7KH�SDSHU�DQDO\VHV�K\GURORJLFDO�FKDQJHV�RQ�WKH�H[DPSOH�RI�WKH�9XND�5LYHU��
ZKLFK�LV�WKH�ODUJHVW�6ODYRQLDQ�ZDWHUFRXUVH�DQG�RQH�RI�WKH�ODUJHVW�WULEXWDULHV�RI�WKH�'DQXEH�
5LYHU��7KH�9XND�VRXUFH�LV�DW�0W��.UQGLMD��DOWKRXJK�LW�FDQ�EH�DOVR�FODLPHG�WKDW�WKH�ULYHU�
VWDUWV�DW�5HVHUYRLU�%RURYLN�� ,WV�FRQÀXHQFH� LV� ORFDWHG� LQ� WKH�9XNRYDU� WRZQ�FHQWUH��7KH�
PD[LPXP�ZDWHU�OHYHOV�DQG�GLVFKDUJHV�RI�WKH�9XND�RFFXU�LQ�WKH�SHULRG�RI�VSULQJ�UDLQV�DQG�
VQRZPHOW��WKXV�LW�PRVW�IUHTXHQWO\�ÀRRGV�LQ�0DUFK�DQG�$SULO��DOWKRXJK�ÀRRGLQJ�FDQ�DOVR�
RFFXU� LQ�-DQXDU\�DQG�)HEUXDU\�GXULQJ�PLOG�ZLQWHUV��7KH�ORZ�ZDWHU� OHYHOV�RFFXU� LQ� WKH�
SHULRG�IURP�'HFHPEHU�WR�0D\��7KH�SDSHU�DQDO\VHV�WKH�PHDQ�GDLO\�ZDWHU�OHYHOV�DQG�GLV-
FKDUJHV�DW�WKH�K\GURORJLFDO�VWDWLRQV�%HNHWLQFL��%UDþHYFL�DQG�7RUGLQFL�LQ�WKH�SHULRG������
��������7KHVH�DUH�OLPQLJUDSKLF�VWDWLRQV�WKDW�RQO\�VWDUWHG�RSHUDWLQJ�LQ�������7KH�FRQGXFWHG�
DQDO\VLV�VKRZV�WKDW�WKH�PLQLPXP��PHDQ�DQG�PD[LPXP�ZDWHU�OHYHOV�DW�WKH�K\GURORJLFDO�
VWDWLRQV�VKRZ�D�VLJQL¿FDQW�GRZQZDUG�WUHQG��ZKLFK�LV�LQ�OLQH�ZLWK�WKH�WUHQGV�REVHUYHG�RQ�
DOO�DQDO\VHG�ZDWHUFRXUVHV�WR�GDWH�LQ�&URDWLD��2QO\�WKH�PLQLPXP�DQQXDO�ZDWHU�OHYHOV�DQG�
GLVFKDUJHV�DW� WKH�%HNHWLQFL�K\GURORJLFDO� VWDWLRQ�VKRZ�D�PLOG�XSZDUG� WUHQG��7KH�SDSHU�
IXUWKHU�DQDO\VHV�ORZ�ZDWHU�OHYHOV�RI�WKH�9XND�5LYHU��
.(<:25'6��9XND�5LYHU��ZDWHU�OHYHOV��GLVFKDUJHV��K\GURORJLFDO�FKDQJHV��WUHQG
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1. UVOD 

.DR�UH]XOWDW�NOLPDWVNLK�SURPMHQD��VYMHGRFL�VPR�SRMDYH�VYH�þHãüLK�SRSODYD� L�VXãD�NRMH�
X]URNXMX�PDWHULMDOQH�ãWHWH�DOL�L�OMXGVNH�åUWYH��7D�þLQMHQLFD�XND]XMH�QD�QXåQRVW�PMHUHQMD��
RGQRVQR� UDVSRODJDQMD� SRX]GDQLP� KLGURORãNLP� SRGORJDPD� L� DQDOL]DPD�� QDURþLWR� ]D�
HNVWUHPQH�XYMHWH��1D�RVQRYX�SRX]GDQLK�SRGDWDND�YRGRVWDMD� L�SURWRND�PRJX�VH�SUDWLWL��
WXPDþLWL�L�SUHGYLGMHWL�NUDWNRURþQH�DOL�L�GXJRURþQH�KLGURORãNH�SURPMHQH�QHNRJ�YRGRWRND�
i sliva. 

&LOM� RYRJ� UDGD� MH� DQDOL]LUDWL� KLGURORãNH� SURPMHQH� QD� SULPMHUX� ULMHNH� 9XNH�� XNXSQH�
SRYUãLQH�VOLYD����������NP2��NRMD�SUHGVWDYOMD�QDMYHüL�VODYRQVNL�YRGRWRN�WH�MHGDQ�RG�YHüLK�
SULWRND�'XQDYD��5LMHND�9XND�L]YLUH�QD�.UQGLML��LVSRG�9XþMH�JODYH��DOL�PRåH�VH�UHüL�GD�MH�
SRþHWDN� ULMHNH�9XNH� �L� QMH]LQD� ]DYUãQD� VWDFLRQDåD� UNP��������� DNXPXODFLMD�%RURYLN��
NRMD�MH�GRYUãHQD�������JRGLQH��8ãüH�ULMHNH�9XNH�MH�X�FHQWUX�9XNRYDUD�QD�UNP����������
'XQDYD�� >+UYDWVNH� YRGH�� ����@�8]GXåQL� SUR¿O� ULMHNH�9XNH�PRåH� VH� SRGLMHOLWL� QD� GYD�
NDUDNWHULVWLþQD�GLMHOD��JRUQML�WRN�V�YHüLP�SDGRYLPD�QD�NRMHP�VH�QDOD]H�YRGQH�VWXEH�L�GRQML�
WRN�NRML�LPD�EODJH�þDN�L�QHGRVWDWQH�SDGRYH�������Å���WDNR�GD�MH�QD�WRP�GLMHOX�9XND�MDNR�
PHDQGULUDOD��3R�GLRQLFDPD�VH�SRSUHþQL�SUR¿O�ULMHNH�9XNH�GRVWD�UD]OLNXMH��9XND�LPD�QDMYLãL�
YRGRVWDM�L�SURWRN�X�UD]GREOMX�SUROMHWQLK�NLãD�L�RWDSDQMD�VQLMHJD��WDNR�GD�VX�QD�ULMHFL�9XNL�
QDMþHãüH�SUROMHWQH�SRSODYH�X�RåXMNX�L�WUDYQMX��3UL�EODJLP�]LPDPD�PRJXüH�VX�SRSODYH�L�X�
VLMHþQMX�L�YHOMDþL��2ODNãDYDMXüD�RNROQRVW�SUL�SURYHGEL�PMHUD�REUDQH�RG�SRSODYD�QD�ULMHFL�
9XNL�MH�PDOD�YMHURMDWQRVW�LVWRYUHPHQH�SRMDYH�YHOLNLK�YRGD�QD�9XNL�L�'XQDYX��+UYDWVNH�
YRGH����������0DOH�YRGH�ULMHNH�9XNH�VH�MDYOMDMX�QDMþHãüH�RG�SURVLQFD�GR�VYLEQMD���
8� UDGX� VX� DQDOL]LUDQL� VUHGQML� GQHYQL� YRGRVWDML� L� SURWRFL� QD� YRGRPMHUQLP� VWDQLFDPD�
%UDþHYFL��%HNHWLQFL� L�7RUGLQFL�� ]D� UD]GREOMH� RG� ������ GR� ������ JRGLQH�� 6YH� QDYHGHQH�
PMHUQH� VWDQLFH� VX� ÄPODGH³�� ]DSRþHOH� VX� V� UDGRP� WHN� ������ JRGLQH� �]D�PMHUQX� VWDQLFX�
7RUGLQFL�SRGDWFL�SRVWRMH�RG�������JRGLQH���D�LPDOH�VX�L�SUHNLGH�X�UDGX��WDNR�GD�QL]RYL�QLVX�
NRQWLQXLUDQL��1D�PMHUQRM�VWDQLFL�%UDþHYFL�PMHUHQMD�VX�SUHNLQXWD��RGQRVQR�SRGDWFL�SRVWRMH�
VDPR�GR�������JRGLQH��8�UDGX�VX�DQDOL]LUDQH�L�PDOH�YRGH�ULMHNH�9XNH�QD�PMHUQRM�VWDQLFL�
%HNHWLQFL��

2. ANALIZA VODOSTAJA I PROTOKA RIJEKE VUKE 

=D� DQDOL]X� YRGRVWDMD� L� SURWRND� ULMHNH� 9XNH�� NRULãWHQL� VX� SRGDFL� ]D� PMHUQH� VWDQLFH�
%UDþHYFL��%HNHWLQFL�L�7RUGLQFL���6OLND�����7R�VX�OLPQLJUDIVNH�SRVWDMH�L�SULSDGDMX�SRUMHþMX�
'UDYH�L�'XQDYD��RGQRVQR�FUQRPRUVNRP�VOLYX��.RULãWHQL�SRGDWFL�GRELYHQL�VX�RG�'UåDYQRJ�
KLGURPHWHRURORãNRJ� ]DYRGD� �'+0=��� 3RVWRMH� SUHNLGL� X� UDGX� VWDQLFD� SD� SRGDWFL� QLVX�
NRQWLQXLUDQL��D�L�QL]RYL�QLVX�MHGQDNL��RGQRVQR�DQDOL]LUDQR�UD]GREOMH�MH�UD]OLþLWR�]D�SRMHGLQH�
VWDQLFH�
�� 0MHUQD�VWDQLFD�%UDþHYFL��]D�UD]GREOMH�RG�������GR�������JRGLQH�0MHUQD�VWDQLFD�]DSRþHOD�
MH�V�UDGRP�����VWXGHQRJ�������JRGLQH��0MHUHQMD�]D�VWXGHQL�L�SURVLQDF�������QHGRVWDMX��
D�X�������JRGLQL�PMHUHQMD�SRþLQMX�WHN�RG�VUSQMD��8�������J��QHGRVWDMX�PMHUHQMD�]D�NROR-

YR]�L�SURVLQDF��.RWD´�´�YRGRPMHUD�VH�QDOD]L�QD���������P��Q��P��
�� 0MHUQD�VWDQLFD�%HNHWLQFL��]D�UD]GREOMH�RG�������GR�������JRGLQH��0MHUHQMD�]D�������
JRGLQX�QHGRVWDMX��D�X�������JRGLQL��PMHUHQMD�SRþLQMX�WHN�RG�VUSQMD��.RWD�Ä�³�YRGRPMHUD�
VH�QDOD]L�QD�������P��Q��P��
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�� 0MHUQD�VWDQLFD�7RUGLQFL��]D�UD]GREOMH�RG�������GR�������JRGLQH��0MHUHQMD�VX�]DSRþHOD�
����VWXGHQRJ�������JRGLQH��8�������JRGLQL�QHGRVWDMX�SRGDFL�]D�SUYLK�GHVHW�PMHVHFL��D�X�
������LPDPR�SRGDWNH�VDPR�]D�VLMHþDQM��YHOMDþX�L�RåXMDN��.RWD´�´�YRGRPMHUD�VH�QDOD]L�
QD��������P��Q��P���-HOHQLü���������

Slika 1��3RORåDM�PMHUQLK�VWDQLFD�QD�ULMHFL�9XNL�]D�NRMH�MH�QDSUDYOMHQD�DQDOL]D�
YRGRVWDMD�L�SURWRND�

2. 2. Analiza vodostaja rijeke Vuke

1D�VOLNDPD���������SULND]DQL�VX�QLYRJUDPL�VUHGQMLK�GQHYQLK�YRGRVWDMD�]D�PMHUQH�VWDQLFH�
%UDþHYFL�� %HNHWLQFL� L�7RUGLQFL��1D� VOLNDPD� ��� ±� ���� VX� SULND]DQL�PLQLPDOQL�� VUHGQML� L�
PDNVLPDOQL�JRGLãQML�YRGRVWDML��L]YHGHQL�L]�VUHGQMLK�GQHYQLK�SURWRND��]D�QDYHGHQH�PMHUQH�
VWDQLFH��1D�VOLNDPD�VH�PRåH�YLGMHWL�GD� OLQLMD� WUHQGD�SRND]XMH�EODJL�SDG�VYLK�JRGLãQMLK�
YRGRVWDMD��RVLP�PLQLPDOQLK�QD�PMHUQRM�VWDQLFL�%HNHWLQFL��ãWR�MH�YLGOMLYR�QD�VOLFL���
8� WDEOLFL����SULND]DQ� MH�EURM�SRGDWDND�YRGRPMHUHQMD�� WH� VUHGQMH� L� HNVWUHPQH� L]PMHUHQH�
YULMHGQRVWL�V�GDWXPLPD�NDGD�VX�RQL�]DELOMHåHQL�

y = -0,0043x + 42,192

V
O

D
O

S
T

A
J 

 (
cm

)

VRIJEME (dani)

- NIVOGRAM

2000. - 2014.

6OLND����1LYRJUDP�V�OLQLMRP�WUHQGD�]D�PMHUQX�VWDQLFX�%UDþHYFL
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y = -0,0043x + 42,192

V
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 (
cm
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VRIJEME (dani)

- NIVOGRAM

2000. - 2014.

y = -0,015x + 152,33

V
O

D
O

S
T

A
J 

(c
m

)

VRIJEME (dani)

TORDINCI - NIVOGRAM

2008. - 2017

6OLND����1LYRJUDP�V�OLQLMRP�WUHQGD�]D�PMHUQX�VWDQLFX�%HNHWLQFL

6OLND����1LYRJUDP�V�OLQLMRP�WUHQGD�]D�PMHUQX�VWDQLFX�7RUGLQFL

7DEOLFD����3RGDFL�R�VUHGQMLP�L�HNVWUHPQLP�L]PMHUHQLP�YULMHGQRVWLPD�QD�ULMHFL�9XNL

VODOMJERNA
BROJ

VODOSTAJ

SREDNJI MINIMUM MAKSIMUM

STANICA PODATAKA (cm) (cm) datum (cm) datum

BEKETINCI 

TORDINCI 

PROTOK 

SREDNJI MINIMUM MAKSIMUM

(m
3
/s) (m

3
/s) datum (m

3
/s) datum

BEKETINCI 

TORDINCI 

2.3.   Analiza protoka rijeke Vuke

1D�VOLNDPD����±����SULND]DQL�VX�KLGURJUDPL�VUHGQMLK�GQHYQLK�SURWRND�]D�PMHUQH�VWDQLFH�
%UDþHYFL�� %HNHWLQFL� L� 7RUGLQFL�� 1D� VOLNDPD� ��� �� ���� VX� SULND]DQL�PLQLPDOQL�� VUHGQML� L�
PDNVLPDOQL�JRGLãQML�SURWRFL��L]YHGHQL�L]�VUHGQMLK�GQHYQLK�SURWRND��1D�VOLNDPD�VH�PRåH�
YLGMHWL�GD�OLQLMD�WUHQGD�SRND]XMH�EODJL�SDG�VYLK�JRGLãQMLK�SURWRND�QD�PMHUQLP�VWDQLFDPD�
%UDþHYFL�L�7RUGLQFL��1D�PMHUQRM�VWDQLFL�%HNHWLQFL��MHGLQR�VX�PDNVLPDOQL�JRGLãQML�SURWRFL�
u opadanju (Slika 9).
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8�WDEOLFL����SULND]DQ�MH�EURM�SRGDWDND�QD�WHPHOMX�NRMH�MH�DQDOL]D�QDSUDYOMHQD��WH�VUHGQMH�L�
HNVWUHPQH�L]PMHUHQH�YULMHGQRVWL�GQHYQLK�SURWRND��WH�GDWXPL�NDGD�VX�RQL�]DELOMHåHQL�

y = -2E-05x + 0,2163

P
R

O
T

O
K

(m
3
/

s)

VRIJEME (dani)

- HIDROGRAM
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T
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y = -0,015x + 152,33
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Slika 7��+LGURJUDP�V�OLQLMRP�WUHQGD�]D�PMHUQX�VWDQLFX�7RUGLQFL

6OLND����+LGURJUDP�V�OLQLMRP�WUHQGD�]D�PMHUQX�VWDQLFX�%UDþHYFL�

6OLND����+LGURJUDP�V�OLQLMRP�WUHQGD�]D�PMHUQX�VWDQLFX�%HNHWLQFL�

6OLND����+LGURJUDP�V�OLQLMRP�WUHQGD�]D�PMHUQX�VWDQLFX�7RUGLQFL

y = -6,445x + 13064

y = -1,4805x + 3001,7

y = -2,3018x + 4628,
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6OLND����0LQLPDOQL��PDNVLPDOQL�L�VUHGQML�JRGLãQML�YRGRVWDML�L�SURWRFL�V�OLQLMDPD�WUHQGD�]D�
VWDQLFX�%UDþHYFL�
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y = -6,1664x + 309,34

y = -0,3934x + 79,315

y = 0,3893x + 31,237
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6OLND����0LQLPDOQL��PDNVLPDOQL�L�VUHGQML�JRGLãQML�YRGRVWDML�L�SURWRFL�V�OLQLMDPD�WUHQGD�]D�
VWDQLFX�%HNHWLQFL

2.4.   Analiza malih voda rijeke Vuke 

8�UDGX�VX�DQDOL]LUDQH�L�PDOH�YRGH�ULMHNH�9XNH�L�WR�VDPR�]D�VWDQLFX�%HNHWLQFL��MHU�RQD�LPD�
QDMGXåL�L�QDMNRQWLQXLUDQLML�QL]�X�UD]GREOMX�RG�������GR�������J��$QDOL]D�MH�QDSUDYOMHQD�
SUHPD�PHWRGL�SUDJD��HQJ��7UHVKROG�/HYHO�0HWKRG���0HWRGD�MH�SRNXãDM�GD�VH�IRUPXOLUD��
REMDVQL�L�DQDOL]LUD�RSüL�VWRKDVWLþNL�PRGHO�PDOLK�ULMHþQLK�YRGD�SROD]HüL�RG�GH¿QLFLMH�GD�
VH�SRMDYD��WUDMDQMH�L�GH¿FLW�PDOH�ULMHþQH�YRGH�LOL�VXãH�RGPMHUDYD�X�RGQRVX�QD�XQDSULMHG�
XVYRMHQL� UHIHUHQWQL� SURWRN�� �0LMXãNRYLü� �� 6YHWLQRYLü� L� 0DULþLü�� ������� 7DNR� VH� ]D�
VYDNX� VXãQX� HSL]RGX�PRåH�RGUHGLWL� YLãH� NDUDNWHULVWLND�PDORYRGQRJ� UD]GREOMD�� NDR� ãWR�
VX�� YULMHPH� SRþHWND� L� ]DYUãHWND�� WUDMDQMH��PLQLPDOQL� SURWRN�� ]DSUHPLQD� GH¿FLWD� �þHVWR�
VH�NRULVWL� L� WHUPLQ� MDNRVW� LOL� WRWDOQL�GH¿FLW�� L� LQWHQ]LWHW� VXãH��7UDMDQMH�GH¿FLWD��RGQRVQR�
VXãH��QHSUHNLGQR�MH�WUDMDQMH�LOL�YUHPHQVNL�NRUDN�X�NRMHP�MH�DQDOL]LUDQL�SDUDPHWDU��SURWRN��
YRGRVWDM� LOL� RERULQD�� PDQML� RG� XQDSULMHG� XVYRMHQH� UHIHUHQWQH� YULMHGQRVWL� DQDOL]LUDQRJ�
UD]GREOMD��ãWR�MH�X�RYRP�VOXþDMX�SURWRN������YMHURMDWQRVWL�SRMDYH��4��� �������P��V��
DQDOL]LUDQRJ� UD]GREOMD�� =DSUHPLQD� LOL� MDNRVW� GH¿FLWD� �VXãH�� SUHGVWDYOMD� VXPX� GH¿FLWD�
XQXWDU�MHGQRJ�NRUDND��D�LQWHQ]LWHW�VH�GRELMH�GLMHOMHQMHP�MDNRVWL�L�WUDMDQMD���7DGLü�L�GUXJL��
��������8�WDEOLFL����SULND]DQR�MH�SHW�QDMYHüLK�GH¿FLWD�X�UD]PDWUDQRP�UD]GREOMX��,]�WDEOLFH�
MH�YLGOMLYR�GD� VH�QDMYHüL�GH¿FLWL�SRMDYOMXMX�X�]LPX� L�SUROMHüH��RGQRVQR�RG�SURVLQFD�GR�
VYLEQMD��D�GR�QDMYHüLK�GH¿FLWD� MH�GRãOR������� L�������JRGLQH�2VWDOL�]DELOMHåHQL�GH¿FLWL�
�]DELOMHåHQR�LK�MH�XNXSQR�GHVHW��QH�PRJX�VH�VPDWUDWL�]QDþDMQL�QL�SR�MDNRVWL�QL�SR�WUDMDQMX�
QL�SR�LQWHQ]LWHWX�

7DEOLFD����1DMYHüL�GH¿FLWL�YRGH�QD�PMHUQRM�VWDQLFL�%HNHWLQFL�X�UD]GREOMX
od 2001. do 2016. 

REDNI DEFICIT TRAJANJE INTENZITET MALOVODNO RAZDOBLJE

BROJ m
3

dani m
3
/dan GODINA
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5LMHND�9XND�MHGDQ�MH�RG�YHüLK�YRGRWRND�X�5HSXEOLFL�+UYDWVNRM��,]YLUH�QD�.UQGLML��DOL�GDQDV�
VH�PRåH�UHüL�GD�MH�SRþHWDN�ULMHNH�9XNH�DNXPXODFLMD�%RURYLN�NRMD�MH�L]JUDÿHQD�������J��
9XND�VH�XOLMHYD�VH�X�'XQDY�X�FHQWUX�9XNRYDUD��8�RYRP�UDGX�VX�DQDOL]LUDQL�VUHGQML�GQHYQL��
WH�PLQLPDOQL�� VUHGQML� L�PDNVLPDOQL�JRGLãQML�YRGRVWDML� L� SURWRFL� ULMHNH�9XNH�� ]D�PMHUQH�
VWDQLFH�%UDþHYFL��%HOHWRPFL� L�7RUGLQFL� ]D� UD]GREOMH�RG�������GR�������JRGLQH��8� WRP�
UD]GREOMX�5LMHND�9XND�MH�LPDOD�MH�YUOR�YODåQD��������L��������DOL�L�YUOR�VXãQD�UD]GREOMD�
��������������L���������%H]�RE]LUD�QD�WR�ãWR�PMHUQH�VWDQLFH�QD�ULMHFL�9XNL�LPDMX�UHODWLYQR�
NUDWDN�QL]�PMHUHQMD�WH�SUHNLGH�X�UDGX��PRåH�VH�GRüL�GR�RþHNLYDQLK�]DNOMXþDND��$QDOL]D�
VUHGQMLK�GQHYQLK�� WH�PLQLPDOQLK�� VUHGQMLK� L�PDNVLPDOQLK�JRGLãQMLK�YRGRVWDMD� L�SURWRND�
ULMHNH�9XNH� SRND]XMH� GD� VX� YRGRVWDML� L� SURWRFL� X� DQDOL]LUDQRP� UD]GREOMX� X� RSDGDQMX��
,]X]HWDN�VX�PLQLPDOQL�YRGRVWDML�L�SURWRFL�WH�GQHYQL�L�VUHGQML�JRGLãQML�SURWRFL�QD�PMHUQRM�
VWDQLFL�%HNHWLQFL��5H]XOWDWL�DQDOL]H�VX�VXNODGQL�WUHQGRYLPD�QD�VYLP��GR�VDGD�DQDOL]LUDQLP��
YRGRWRFLPD�X�+UYDWVNRM��
$QDOL]D�PDORYRGQLK�UD]GREOMD�ULMHNH�9XNH�QD�PMHUQRM�VWDQLFL�%HNHWLQFL�PHWRGRP�SUDJD��
V�RE]LURP�QD�SURWRN������YMHURMDWQRVWL�SRMDYH��495� �������P3�V���SRND]XMH�GD�MH�QDMYHüL�
GH¿FLW�L]PMHUHQ�QD�SULMHOD]X�������L�������JRGLQH�MDNRVWL���������P3�D�WUDMDR�MH����GDQD��
1DMGXåH�PDORYRGQR�UD]GREOMH�WUDMDQMD����GDQD�MH�]DELOMHåHQR�RG�YHOMDþH�GR�VYLEQMD�������
godine.

6YDNDNR� WUHED� LVWDNQXWL� L� QXåQRVW� QDVWDYND� PMHUHQMD� �PMHUQD� VWDQLFD� %UDþHYFL�� NDR� L�
RGUåDYDQMD�VYLK�PMHUQLK�PMHVWD�QD�ULMHFL�9XNL��NRMD�VH�YUOR�þHVWR�RSLVXMX�NDR�³QHSRX]GDQD´��
5LMHND�9XND�MH�YDåDQ�YRGRWRN��QMHQH�VH�YRGH�NRULVWH�]D�QDYRGQMDYDQMH�D�SRVWRML�L�RSDVQRVW�
RG�QMHQLK�YHOLNLK�YRGD��SD�VX�QDP�SRGDWFL�R�YRGRVWDMLPD�L�SURWRFLPD�GUDJRFMHQL�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.14.

HIDROLOŠKI MODEL ZA KONTINUIRANU SIMULACIJU 
OTJECANJA  U KRŠU

6$ä(7$.��8QDSUMHÿHQMH�NRULãWHQMD�L�]DãWLWH�RG�YRGD�SUHWSRVWDYOMD�UD]YRM�LQIRUPDFLMVNLK�
VXVWDYD�X�RNYLUX�XSUDYOMDQMD�KLGURWHKQLþNLP�JUDÿHYLQDPD��+LGURORãNL�PRGHOL��RVLP�VWDQ-

GDUGQRJ�NRULãWHQMD�X�SURFHVX�SURMHNWLUDQMD��SRVHEQR�NRG�W]Y��QHL]XþHQLK�VOLYRYD���]QDþDMQR�
XQDSUMHÿXMX�XSUDYOMDQMH�YRGDPD�X�UHDOQRP�YUHPHQX�XNOMXþLYDQMHP�L�PHWHRURORãNLK�SURJ-

QR]D��8�RNYLUX�SURMHNWD�XQDSUMHÿHQMD� �XSUDYOMDQMD� L�H¿NDVQLMHJ�NRULãWHQMD�YRGD�NUãNRJ�
VOLYD�=DJRUVNH�0UHåQLFH��QD�+(�*RMDN��UD]YLMHQ�MH��L�KLGURORãNL�PRGHO�RWMHFDQMD�VD�VOLYD�
X� SRVWRMHüLP� XYMHWLPD��.RULãWHQ� MH� SURJUDPVNL� SDNHW�+(&�+06� L�PRGXO� ]D� NRQWLQX-

LUDQX�VLPXODFLMX�60$��0RGHO�MH�NDOLEULUDQ�L�YHUL¿FLUDQ�WH�VH�PRåH�NRULVWLWL�]D�VLPXODFLMX��
RWMHFDQMD�X�DNXPXODFLMVNR�MH]HUR�6DEOMDFL��$QDOL]RP�UH]XOWDWD�VLPXODFLMH�L�UDVSRORåLYLK�
PMHUHQMD��XND]DQR�MH�QD�PRJXüD�SREROMãDQMD�PRGHOD�SURãLUHQMHP�VXVWDYD�PHWHRURORãNLK�
PMHUHQMD�QD�VOLYX�
./-8ý1(�5,-(ý,� PRGHOLUDQMH��NRQWLQXLUDQD�VLPXODFLMD��RWMHFDQMH��NUã�

-
TION IN THE KARST 

$%675$&7��,PSURYHPHQW�RI�ZDWHU�XVH�DQG�SURWHFWLRQ�DVVXPHV�D�GHYHORSPHQW�RI�LQIRU-
PDWLRQ�V\VWHPV�LQ�WKH�PDQDJHPHQW�RI�K\GURWHFKQLFDO�VWUXFWXUHV��+\GURORJLFDO�PRGHOV��
EHVLGHV�WKHLU�VWDQGDUG�XVH�LQ�WKH�GHVLJQ�SURFHVV��HVSHFLDOO\�IRU�XQJDJHG�EDVLQV���VLJQL¿-

FDQWO\�LPSURYH�ZDWHU�PDQDJHPHQW�LQ�UHDO�WLPH�E\�LQFRUSRUDWLQJ�PHWHRURORJLFDO�IRUHFDVWV��
$V�SDUW�RI�WKH�SURMHFW�RI�LPSURYHG�PDQDJHPHQW�DQG�PRUH�H൶FLHQW�ZDWHU�XVH�LQ�WKH�NDUVW�
EDVLQ�RI� WKH�=DJRUVND�0UHåQLFD�5LYHU�DW� WKH�+33�*RMDN��D�K\GURORJLFDO�PRGHO�RI� WKH�
EDVLQ� UXQR൵� LQ� WKH� H[LVWLQJ� FRQGLWLRQV�ZDV� GHYHORSHG�� )RU�PRGHOOLQJ�� WKH�+(&�+06�
VRIWZDUH�SDFNDJH�DQG�60$�PRGXOH�IRU�FRQWLQXRXV�VLPXODWLRQ�ZHUH�XVHG��7KH�PRGHO�KDV�
EHHQ�FDOLEUDWHG�DQG�YHUL¿HG�DQG�FDQ�EH�XVHG�IRU�WKH�VLPXODWLRQ�RI�UXQR൵�LQWR�WKH�6DEOMDFL�
5HVHUYRLU��7KH�DQDO\VLV�RI�WKH�VLPXODWLRQ�UHVXOWV�DQG�DYDLODEOH�PHDVXUHPHQWV�LQGLFDWHV�
WKDW�WKH�PRGHO�FRXOG�EH�LPSURYHG�E\�H[WHQGLQJ�WKH�V\VWHP�RI�PHWHRURORJLFDO�PHDVXUH-
PHQWV�LQ�WKH�EDVLQ��
.(<:25'6��PRGHOOLQJ��FRQWLQXRXV�VLPXODWLRQ��UXQR൵��NDUVW
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1. UVOD 

8QDSUMHÿHQMH�NRULãWHQMD� L� ]DãWLWH�RG�YRGD�SUHWSRVWDYOMD� UD]YRM� L� LQIRUPDFLMVNLK� VXVWDYD�
X� RNYLUX� XSUDYOMDQMD� KLGURWHKQLþNLP� JUDÿHYLQDPD�� 7HPHOMQD� SUHWSRVWDYND� UD]YRMD�
LQIRUPDFLMVNLK�VXVWDYD�VX�VLPXODFLMVNL�PRGHOL��KLGURORãNL�L�KLGUDXOLþNL���2VLP�VWDQGDUGQRJ�
NRULãWHQMD� X� SURFHVX� SURMHNWLUDQMD�� SRVHEQR� NRG� W]Y�� QHL]XþHQLK� VOLYRYD�� KLGURORãNL�
PRGHOL� ]QDþDMQR� XQDSUMHÿXMX� XSUDYOMDQMH� YRGDPD� X� UHDOQRP� YUHPHQX� XNOMXþLYDQMHP�
i PHWHRURORãNLK�SURJQR]D��8�QHGRVWDWNX�KLGURORãNLK�PMHUHQMD� ]D�SRWUHEH�SURMHNWLUDQMD�
KLGURORãNL�PRGHOL�VH�XJODYQRP�NRULVWH�]D�VLPXODFLMH�SRMHGLQLK�NLãQLK�GRJDÿDMD��1MLPD�
VH�]D�RGDEUDQH�KLGURORãNH�L�PHWHRURORãNH�VLWXDFLMH�GH¿QLUDMX�XOD]QL�SRGDFL�]D�SURMHNWQH�
SDUDPHWUH�WHKQLþNRJ�UMHãHQMD�
+LGURORãNL�PRGHOL�]D�NRQWLQXLUDQX�VLPXODFLMX�VH�NRULVWH�]D�PRGHOLUDQMH�GXåLK�YUHPHQVNLK�
UD]GREOMD��QHNROLNR�PMHVHFL�LOL�JRGLQD��WH�QD�WDM�QDþLQ�X]LPDMX�X�RE]LU�XYMHWH�X�WOX�NUR]�
FLMHOL� SHULRG� VLPXODFLMH�� 1DVXSURW� NRQWLQXLUDQLP� PRGHOLPD� VX� PRGHOL� ]D� VLPXODFLMX�
SRMHGLQDþQLK� NLãQLK� GRJDÿDMD� NRG� NRMLK� VH� SUHWKRGQL� XYMHWL� YODåQRVWL� WOD� PRJX� VDPR�
SUHWSRVWDYLWL�� +LGURORãNL� PRGHOL� ]D� NRQWLQXLUDQX� VLPXODFLMX� VX� NRULVQL� NRG� SODQLUDQMD�
RSHUDWLYQRJ�XSUDYOMDQMD��8�SURFHVX�XSUDYOMDQMD�YRGQLP�VXVWDYLPD��QSU��DNXPXODFLMRP���
PRGHORP�VH�]D�WUHQXWQR�VWDQMH�QD�VOLYX��REUDãWHQRVW��YODåQRVW��WHPSHUDWXUX��VDWXULUDQRVW�
YRGRP�� VLPXOLUDMX� KLGURORãND� VWDQMD� ]D� DNWXDOQH� PHWHRURORãNH� SURJQR]H� �RERULQH��
WHPSHUDWXUH�L�GU���
(¿NDVQLMH�NRULãWHQMD�YRGD�VOLYQRJ�SRGUXþMD�=DJRUVNH�0UHåQLFH�QD�+(�*RMDN�L�+(�/HãüH�
SUHGYLÿD� VH� L]JUDGQMRP� UHWHQFLMH� 'UHåQLþNR� SROMH�� NRMD� LPD� ]DGDüX� VPDQMLWL� SUHOMHYH�
DNXPXODFLMVNRJ� MH]HUD� 6DEOMDFL�� 8� RNYLUX� � SULSUHPH� L]JUDGQMH� UHWHQFLMH� SUHGYLÿHQ� MH��
UD]YRM�KLGURORãNRJ�SURJQRVWLþNRJ��PRGHOD��NDR�SRGUãND�VXVWDYX�XSUDYOMDQMD�UHWHQFLMRP��
8�SUYRM�ID]L��]D�NDOLEUDFLMX�PRGHOD�SRVWRMHüHJ�VWDQMD��XVYRMHQ�MH�SURJUDPVNL�SDNHW�+(&�
+06�L�PRGXO�]D�NRQWLQXLUDQX�VLPXODFLMX�60$��=ERJ�VORåHQRVWL�VOLYD��RVLP�PRGXOD�]D�
NRQWLQXLUDQX�VLPXODFLMX��X�PRGHOX�VX�XNOMXþHQH�L�UHWHQFLMH�QD�VOLYQRP�SRGUXþMX��8VYRMHQL�
SHULRG�VLPXODFLMH�L�YHUL¿NDFLMH�PRGHOD�MH���������������JRGLQD�

6OLYQR� SRGUXþMH� =DJRUVNH� 0UHåQLFH� REXKYDüD� GLMHORYH� 2JXOLQVNR�RãWDULMVNH� SORþH� WH�
9HOLNX� .DSHOX� L� QD� MXJR]DSDGQRP� GLMHOX� QDVORQMHQH� W]Y�� *RUQMH� KRUL]RQWH� =DJRUVNH�
0UHåQLFH�� 6WLMHQH� VX� ]QDþDMQH� UD]ORPOMHQRVWL� VD� SUXåDQMHP� VORMHYD� SUHWHåLWR� X� VPMHUX�
VMHYHUR]DSDG���MXJRLVWRN��8�QDMYHüHP�GLMHOX�VOLYQR�SRGUXþMH�SUHGVWDYOMD�WLSLþDQ�EUGVNR�
SODQLQVNL�NUãNL�NUDMREUD]�þLMD�VOLYQD�SRYUãLQD�VH�SURFMHQMXMH�QD�RNR�����NP2 (EPZ, 2005). 

*RUQML�KRUL]RQWL��RGQRVQR�SROMD��LPDMX�VWHSHQDVWL�SRORåDM�X�RGQRVX�QD�L]YRULãWH�=DJRUVNH�
0UHåQLFH� NRMH� VH� QDOD]L� QD� NRWL� RG� RNR� ���� P� Q�P�� *OHGDMXüL� VD� VMHYHUD� QDMYLãH� MH�
VPMHãWHQR�-DVHQDþNR�SROMH��D�VOLMHGH�.UDNDU�L�'UHåQLþNL�OXJ��6�MXåQH�VWUDQH�MH�6WDMQLþNR�
SROMH��VPMHãWHQR�L]QDG�&UQDþNRJ�SROMD��D�QD�QDMQLåRM�NRWL�MH�VDPR�'UHåQLþNR�SROMH��6OLND�
1).
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6OLND����6OLY�=DJRUVNH�0UHåQLFH�VD�SULSDGQLP�SRGVOLYRYLPD�L�ORNDFLMDPD�PHWHRURORãNLK�
VWDQLFD

=D�UD]YRM�PRGHOD�RWMHFDQMD�YDåQL�VX�KLGURJHRORãNL�RGQRVL�VDELUQRJ�RNUãHQRJ�SRGUXþMD�
VOLYD�=DJRUVNH�0UHåQLFH��7RSRJUDIVNH�L�JHRORãNH�]QDþDMNH�XND]XMX�QD�KLGUDXOLþNX�YH]X�
SRMHGLQLK�SROMD�SUHNR�QL]D�L]YRULãQLK�L�SRQRUVNLK�]RQD��'RND]DQD�MH�SRYH]DQRVW�SRVHEQR�
-DVHQDþNRJ�SROMD��.UDNDUD��'UHåQLþNRJ�OXJD�L�'UHåQLþNRJ�SROMD��WH�SRVHEQR�6WDMQLþNRJ�
L�&UQDþNRJ�SROMD� V� L]YRULãQRP�]RQRP�=DJRUVNH�0UHåQLFH��3UL� WRPH� MH�SRQRUVND� ]RQD�
'UHåQLþNRJ�SROMD�VPMHãWHQD�QDMQLåH��WDNR�GD�VH�RWMHFDQMH�L]�VMHYHUR]DSDGQRJ�GLMHOD�VOLYD�
SUHPD� L]YRULPD� =DJRUVNH� 0UHåQLFH� GRJDÿD� SUHNR� SRG]HPQRJ� L� SRYUãLQVNRJ� GLMHOD�
SULURGQH�UHWHQFLMH�'UHåQLþNR�SROMH��2SDåDQMD�QD�'UHåQLþNRP�L�&UQDþNRP�SROMX�XND]XMX�L�
QD�QMLKRYX�KLGUDXOLþNX�YH]X�SUHNR�SRG]HPQRJ�GLMHOD�VOLYQRJ�SRGUXþMD��3ULURGQD�UHWHQFLMD�
'UHåQLþNR� SROMH� VDVWRML� VH� RG� GYD�PHÿXVREQR� ]DYLVQD� GLMHOD�� SRYUãLQVNL� GLR� �SRSODYH�
SROMD�� L� SRG]HPQL� GLR� UHWHQFLMH�� NRML� IXQNFLRQLUDMX� NDR� KLGURORãND�KLGUDXOLþND� FMHOLQD��
3RG]HPQD�UHWHQFLMD�VH�QDVWDYOMD�QD�SRYUãLQVNX�UHWHQFLMX�L�ELWQR�XWMHþH�QD�SUHUDVSRGMHOX�
YRGD�WLMHNRP�JRGLQH��7LMHNRP�NLãQRJ�UD]GREOMD�QDMYHüL�GLR�RWMHFDQMD�VD�VOLYD�VH�VDNXSOMD�X�
UHWHQFLML�'UHåQLþNR�SROMH��9RGH�L]�UHWHQFLMH�GRPLQDQWQR�RWMHþX�SUHPD�L]YRULãWX�=DJRUVNH�
0UHåQLFH�L�XOD]H�X�DNXPXODFLMVNR�MH]HUR�6DEOMDFL�
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0HWHRURORãND�PMHUHQMD�QD�VOLYX�=DJRUVNH�0UHåQLFH�XND]XMX�GD�MH�SRGUXþMH�L]UD]LWR�ERJDWR�
RERULQDPD��1DMYHüH�RERULQH�MDYOMDMX�VH�NUDMHP�MHVHQVNRJ�L�SUROMHWQRJ�UD]GREOMD��D�QMLKRY�
L]PMHUHQL�JRGLãQML�SURVMHN�]QDþDMQR�RVFLOLUD�RYLVQR�R�SRORåDMX�PMHUQLK�SRVWDMD�QD�VOLYX��RG�
�����SD�GR�SUHNR������PP�RERULQD�JRGLãQMH�X�YLãLP�SODQLQVNLP�SRGUXþMLPD���.ROLþLQD�
RERULQD�RSDGD�X�VPMHUX�VMHYHUR]DSDG��� MXJRLVWRN��1D�XWMHFDMQRP�SRGUXþMX� WUHQXWQR�VX�
DNWLYQH�VDPR�GYLMH�PHWHRURORãNH�VWDQLFH��-DVHQDN�L�0RGUXã��GRN�MH�PHWHRURORãND�VWDQLFD�
'UHåQLFD�SUHVWDOD� V� UDGRP�������JRGLQH��7HPHOMHP�NRUHODFLMVNLK�DQDOL]D�]D�NRQWUROX� L�
GRSXQX�SRGDWDND�NLãRPMHUQLK�VWDQLFD�0RGUXã� L�-DVHQDN�VH�NRULVWL�NOLPDWRORãND�VWDQLFD�
2JXOLQ��$QDOL]RP� NROLþLQH� RERULQD� L� SURVWRUQRJ� UD]PMHãWDMD� VWDQLFD� SURFMHQMXMH� VH� GD�
XNXSQL�YROXPHQ�RERULQH�SDOH�QD�VOLY�þLQL�������RERULQH�]DELOMHåHQH�QD�VWDQLFL�-DVHQDN�
L������QD�VWDQLFL�0RGUXã��6QLMHJ�VH�QD�VOLYX�]DGUåDYD����GR�����GDQD�X�JRGLQL�L�WRSL�VH�
SRUDVWRP�WHPSHUDWXUH��$QDOL]RP�SRGDWDND�LVWMHFDQMD�XRþDYDMX�VH�SHULRGL�RWDSDQMD�VQLMHJD�
MHU�RERULQD�QLMH�]DELOMHåHQD�D�GRWRN�VH�SRYHüDYD��8NXSQD�NROLþLQD�RERULQH�REXKYDüD�VYX�
RERULQX� NRMD� MH� SDOD� QD� VOLY� ãWR� ]QDþL� GD� SRGDFL� R� RERULQL� REXKYDüDMX� L� YRGX� NRMD� MH�
VDGUåDQD�X�VQLMHJX�WH�QLMH�SRWUHEQR�GRGDYDWL�]DVHEQR�NROLþLQX�YRGH�L]�VQLMHJD��8�VOXþDMX�
GD� VH� åHOL� GRELWL� WRþQLMD� YUHPHQVND� GLQDPLND� SRMDYH� YRGH� NRG�PRGHOLUDQMD� LVWMHFDQMD�
SRWUHEQR� MH� UD]GYRMLWL� NROLþLQX� L]PMHUHQH� RERULQH� QD� YRGX� RG� NLãH� L� YRGX� NRMX� VDGUåL�
VQLMHJ��7DGD�EL�VH�PRJOR�PRGHOLUDWL�RWDSDQMH�VQLMHJD�X�IXQNFLML�SRUDVWD�WHPSHUDWXUH�WH�QD�
WDM�QDþLQ�GRELWL�NYDOLWHWQLMH�UH]XOWDWH�YUHPHQVNH�GLQDPLNH�SRMDYH�YRGH��ãWR�VH�SUHGYLÿD�X�
ID]L�XQDSUMHÿHQMD�PRGHOD�
(YDSRWUDQVSLUDFLMD� �(7�� MH� YUOR� YDåQD� NRPSRQHQWD� KLGURORãNRJ� FLNOXVD� WH� LPD� YHOLN�
XWMHFDM�QD�SURUDþXQ�ELODQFH�YRGH�ULMHþQRJ�VOLYD� �6HQD\�HW�DO�����������3RG�XWMHFDMHP�MH�
YHOLNRJ�EURMD�¿]LNDOQLK�IDNWRUD��VXQþHYR�]UDþHQMH��NROLþLQD�GRVWXSQH�YRGH��YODJD�YMHWDU�
L�GU���L�NRPSRQHQWD�MH�YRGQH�ELODQFH�NRMX�MH�QDMWHåH�L]UDþXQDWL�LOL�L]PMHULWL��,YH]Lü�HW�DO���
2018).

8� GRVDGDãQMLP� VWXGLMDPD� VOLYD� =DJRUVNH�0UHåQLFH� �(3=�� ������ +,�� ������� SURVMHþQD�
NROLþLQD�HYDSRWUDQVSLUDFLMH�SUHX]HWH�VX�L]�VWXGLMH�3HGRORãNR�KLGURSHGRORãND�LVWUDåLYDQMD
�(3=���������L�LVWD�MH�]D�VYH�DQDOL]LUDQH�JRGLQH��8�QDYHGHQRM�VWXGLML�SURUDþXQDWD�MH�VUHGQMD�
NROLþLQD�HYDSRWUDQVSLUDFLMH�SR�PMHVHFLPD�]D�UD]GREOMH���������������WH�L]QRVL�����PP��
2E]LURP�QD�YDåQRVW�HYDSRWUDQVSLUDFLMH�X�ELODQFL�YRGH��X�QDVWDYNX�UDGD�ELW�üH�SULND]DQ�
SURUDþXQ�HYDSRWUDQVSLUDFLMH�]D�DQDOL]LUDQL�QL]�JRGLQD��������������
9ULMHGQRVWL�HYDSRWUDQVSLUDFLMH�X�MHGQRM�WRþNL�PRJXüH�MH�RGUHGLWL�PMHUHQMHP�LOL�SURUDþXQRP��
3RVWRML�YLãH�PHWRGD�NRMLPD�VH�PRåH�RGUHGLWL� VWYDUQD� L�SRWHQFLMDOQD�HYDSRWUDQVSLUDFLMD��
D� RE]LURP� QD� GRVWXSQRVW� SRGDWDND� QD� VOLYX� =DJRUVNH� 0UHåQLFH� RGDEUDQD� MH� PHWRGD�
7KRUQWKZDLWD�]D�SURUDþXQ�VUHGQMH�PMHVHþQH�(7�]D�PHWHRURORãNX�VWDQLFX�*RVSLü��0HWRGD�
VH�WHPHOML�QD�RGUHÿLYDQMX�3(7�SUHPD�HPSLULMVNRP�L]UD]X�

3(7� ����Â�����Â�7�,�a

gdje su: PET - potencijalna evapotranspiracija u mm/mjesec, t – srednja mjesečna 
temperatura zraka u °C, I – godišnji toplinski indeks koji se dobiva zbrajanjem dvanaest 
mjesečnih vrijednosti toplinskog indeksa i (i = t/5)1,514, a – vrijednost koja se izvodi iz 
godišnjeg toplinskog indeksa a = (1,6/100) Â�,�������. Da bi se dobivena vrijednost PET 
mogla koristiti na svim geografskim širinama potrebno je množiti s korekcijskim faktorom 
k koji ovisi o geografskoj širini (Gospić Φ=44° 32’ 46” N). Detaljan opis proračuna dan je 
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u radu � ornthwaite and Mather (1957.). 
Na slici 2 prikazane su srednje mjesečne količine oborine i srednja mjesečna temperatura 
za period 2013. - 2017. kao i proračunate vrijednosti ET. Vidljiva je značajna varijacija 
oborina po mjesecima iz godine u godinu dok su temperature ujednačenije. Značajnije 
varijacije temperature su prisutne u siječnju i veljači odnosno studenom i prosincu. 
Proračunata ET značajno oscilira po godinama u periodu lipanj-kolovoz tj. u sušnijem 
dobu godine kada bi retencija Drežničkog polja trebala biti prazna. Prosječna godišnja 
količina isparavanja za razdoblje 2013. - 2017. iznosi 620 mm što je oko 15 % manje u 
odnosu na period 1964. - 1985. Vidljivo je kako evapotranspiracija varira iz godine u 
godinu te ju je za određivanje bilance sliva važno proračunati iz godine u godinu, a ne 
uzimati istu prosječnu vrijednost.

6OLND����6UHGQMH�PMHVHþQH�NROLþLQH�RERULQH�L�WHPSHUDWXUH�QD�P�V��*RVSLü�WH�SURUDþXQDWH�
YULMHGQRVWL�VWYDUQH�(7�SR�PMHVHFLPD�]D�UD]GREOMH��������������

2.3.  Hidrološka mjerenja na slivu i bilanca voda

1D�VOLYQRP�SRGUXþMX�=DJRUVNH�0UHåQLFH�SURYRGH�VH�UHGRYLWD�PMHUHQMD�VWDQMD�L�NUHWDQMD�
SRYUãLQVNLK� YRGD� X� SROMLPD�.UDNDU��'UHåQLþNL� OXJ��'UHåQLþNRP� SROMX��&UQDþNR� SROMH��
L� 6WDMQLþNR� SROMH�� =D� SRWUHEH� PRGHOLUDQMD� �NDOLEUDFLMH� L� YHUL¿�NDFLMH� PRGHOD�� ELWQD� VX�
PMHUHQMD�YRGRVWDMD�X�SROMLPD�RG�NRMLK�VH�NRULVWLWH�YRGRVWDML�]DELOMHåHQL�X�'UHåQLþNRP�L�
&UQDþNRP�SROMX��2VLP�X�SROMLPD��XVSRVWDYOMHQ�MH�VXVWDY�PMHUHQMD�QD�L]YRULPD�=DJRUVNH�
0UHåQLFH��L]YRU�=DJRUVND�0UHåQLFD��L]YRU�%LVWUHF�L�3HüLQD���+LGURJHRORãND�LVWUDåLYDQMD�
VX� SRND]DOD� GD� YRGH� L]� UHWHQFLMH�'UHåQLþNR� SROMH� GRPLQDQWQR� WHNX� SUHPD� QDYHGHQLP�
L]YRULPD� LDNR�X�SRMHGLQLP� VLWXDFLMDPD�YRGH�RWMHþX� L� X� GUXJLP� VPMHURYLPD��(IHNWLYQD�
RERULQD�RGUHÿHQD�SUHNR�NROLþLQH�RERULQH�L�SURUDþXQDWH�HYDSRWUDQVSLUDFLMH�X�XVSRUHGEL�V�
NROLþLQRP�YRGH�]DELOMHåHQH�QD�L]YRULPD�XND]XMH�GD�RNR���������XNXSQRJ�RWMHFDQMD�VD�
VOLYD�RWMHþH�X�QHNRP�GUXJRP�VPMHUX��D�QH�SUHPD�L]YRULPD�=DJRUVNH�0UHåQLFH��
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3. KALIBRACIJA I VERIFIKACIJA MODELA OTJECANJA SA SLIVA

=D� VLPXODFLMX� RERULQD�RWMHFDQMH� RGDEUDQ� MH� SURJUDPVNL� SDNHW� +(&�+06� �%HQQHWW��
�������NRML�]D�RSLV�SRMHGLQH�NRPSRQHQWH�RWMHFDQMD�NRULVWL�UD]OLþLWH�PRGXOH��=D�SURUDþXQ�
YROXPHQD�RWMHFDQMD�NRULãWHQ�MH�PRGXO�60$��6RLO�PRLVWXUH�DFFRXQWLQJ���]D�RGUHÿLYDQMH�
GLUHNWQRJ� RWMHFDQMD�&ODUNRY� MHGLQLþQL� KLGURJUDP�� D� ]D� ED]QR� WHþHQMH�PHWRGD� OLQHDUQLK�
UH]HUYRDUD��6�RE]LURP�GD�QDYHGHQL�PRGXOL�]DKWLMHYDMX�YHOLNL�EURM�XOD]QLK�SDUDPHWDUD�GLR�
SDUDPHWDUD� MH� SUHWSRVWDYOMHQ� �SRþHWQH� SRYUãLQH�� MHGQROLND� UDVSRGMHOD� RERULQH�� SRþHWQD�
NROLþLQD�YRGH�X�WOX��GRN�VX�RVWDOL�GRELYHQL�NDOLEUDFLMRP�PRGHOD��LQ¿OWUDFLMD��EURM�OLQHDUQLK�
UH]HUYRDUD��NRH¿FLMHQW�OLQHDUQLK�UH]HUYRDUD��YULMHPH�NRQFHQWUDFLMH�SRGVOLYRYD���$QDOL]RP�
UHåLPD�RWMHFDQMD��X]LPDMXüL�X�RE]LU�RJUDQLþHQMD�PRGHOD��GH¿QLUDQD�MH�VKHPD�VOLYD�SUHPD�
slici 3. 

6OLND����6KHPD�VOLYD�=DJRUVNH�0UHåQLFH�IRUPLUDQD�X�PRGHOX�+(&�+06

9RGH�V�&UQDþNRJ�L�6WDMQLþNRJ�SROMD�RWMHþX�SUHPD�UHWHQFLML�&UQDþNR�SROMH�JGMH�VH�UHWHQLUDMX�
L�RWMHþX�SUHPD�SRG]HPQRM�UHWHQFLML�RGQRVQR�QD�L]YRUH�=DJRUVNH�0UHåQLFH��2WMHFDQMH�V�
-DVHQDþNRJ�SROMD��'UHåQLþNRJ�OXJD�L�.UDNDUD�VH�GRJDÿD�SUHNR�SRYUãLQVNRJ�L�SRG]HPQRJ�
GLMHOD�UHWHQFLMH�'UHåQLþNRJ�SROMD��3UHWSRVWDYND�MH�GD�GLR�YRGD�L]�SRG]HPQH�UHWHQFLMH�RGOD]L�
X�VPMHUX�L]YRUD�QD�MH]HUX�6DEOMDFL��GRN�ÄYLãDN³�YRGH�X�RGQRVX�QD�L]PMHUHQX�NROLþLQX�QD�
L]YRULPD�RWMHþH�X�QHNRP�GUXJRP�VPMHUX�LOL�VH�]DGUåDYD�X�SRG]HPOMX�
.DOLEUDFLMD�PRGHOD�RWMHFDQMD�MH�SURYHGHQD�]D�KLGURORãNX�JRGLQX����������������UD]GREOMH�
YHOLNLK�L�VUHGQMLK�YRGD�±�OLVWRSDG���VYLEDQM���3UHWSRVWDYOMHQR�MH�GD�MH�SRG]HPQD�UHWHQFLMD�
������SUD]QD�WH�RYLVQR�R�UHåLPX�RERULQH�L�RWMHFDQMD�VD�VOLYD�VH�SXQL�LOL�SUD]QL��=D�QDYHGHQR�
UD]GREOMH�GRVWXSQL�VX�SRGDFL�R�UD]LQDPD�YRGD�X�&UQDþNRP�L�'UHåQLþNRP�SROMX�NRML�VX�
SRVOXåLOL�]D�NDOLEUDFLMX�SDUDPHWDUD�SRGVOLYRYD�YH]DQLK�QD�UHWHQFLMH��NDR�L�YHOLþLQD�L�EURMD�
RWYRUD�UHWHQFLMH�&UQDþNRJ�L�'UHåQLþNRJ�SROMD��3RYUãLQH�SRGVOLYRYD�VX�X�SUYRP�NRUDNX�
SUHWSRVWDYOMHQH�SUHPD�HODERUDWX��(3=����������D�NUR]�NDOLEUDFLMX�MH�GRELYHQR�GD�XNXSQD�
VOLYQD�SRYUãLQD�L]QRVL�����NP2.
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6OLND����,]PMHUHQH�L�PRGHOLUDQH�UD]LQH�YRGH�X�'UHåQLþNRP��'3��L�&UQDþNRP�SROMX��&3��
za razdoblje 1.10.2013.-31.05.2014.

1D�VOLFL���SULND]DQL�VX�UH]XOWDWL�L]PMHUHQLK�L�PRGHOLUDQLK�UD]LQD�X�'UHåQLþNRP�L�&UQDþNRP�
SROMX� ]D� UD]GREOMH� OLVWRSDG� ������ �� VYLEDQM� ������ .RH¿�FLMHQW� NRUHODFLMH� L]PMHUHQLK� L�
PRGHOLUDQLK�YULMHGQRVWL�YRGRVWDMD�X�'UHåQLþNRP�SROMX�MH�5 �����GRN�MH�]D�&UQDþNR�SROMH�
R=0,84.

6OLND����,VWMHFDQMH�QD�L]YRULPD�=DJRUVNH�0UHåQLFH�L�PRGHOLUDQR�LVWMHFDQMH�]D�UD]GREOMH�
1.10.2013.-31.05.2014.

1D�VOLFL���SULND]DQD�MH�XVSRUHGED�LVWMHFDQMD�L]PMHUHQRJ�QD�L]YRULPD�=DJRUVNH�0UHåQLFH�L�
PRGHOLUDQRJ�LVWMHFDQMD��.RH¿�FLMHQW�NRUHODFLMH�L]QRVL�5 ������8]�SUHWSRVWDYNX�GD�GLR�YRGH�
RGOD]L�X�QHNRP�GUXJRP�VPMHUX�LOL�VH�]DGUåDYD�X�SRG]HPOMX��ãWR�MH�SRWYUÿHQR�NUR]�ELODQFX�
YRGD���L]PMHUHQL�YROXPHQ�LVWMHFDQMD�MH�RNR�����YHüL�X�RGQRVX�QD�VLPXOLUDQL�YROXPHQ�
9HUL¿�NDFLMD� PRGHOD� MH� QDSUDYOMHQD� ]D� UD]GREOMH� UXMDQ� ������ ±� VYLEDQM� ������ JRGLQH��
.RUHODFLMD�L]PHÿX�L]PMHUHQLK�L�PRGHOLUDQLK�UD]LQD�X�&UQDþNRP�SROMH�MH�������'RELYHQL�
NRH¿�FLMHQW�MH�PDQML�X�RGQRVX�QD�NRH¿�FLMHQW�]D�UD]GREOMH�NDOLEUDFLMH�PRGHOD�QR�MRã�XYLMHN�
]DGRYROMDYDMXüL��.RUHODFLMD� L]PHÿX� L]PMHUHQLK� L�PRGHOLUDQLK� UD]LQD�X�&UQDþNRP�SROMH�
MH������ãWR�XND]XMH�QD�þYUVWX�NRUHODFLMVNX�YH]X��.RH¿�FLMHQW�NRUHODFLMH�NRG�]DELOMHåHQRJ�
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L�PRGHOLUDQRJ� LVWMHFDQMD�QD� L]YRULPD� MH������ãWR� MH�SULEOLåQR� LVWR�NDR� L�NRG�NDOLEUDFLMH�
PRGHOD��1DYHGHQL�NRH¿FLMHQWL�NRUHODFLMH�L]PMHUHQLK�L�PRGHOLUDQLK�YHOLþLQD�XND]XMX�GD�VX�
SDUDPHWUL�PRGHOD�GREUR�NDOLEULUDQL�L�GD�VH�GRELYHQL�PRGHO�PRåH�NRULVWLWL�]D�SURJQR]LUDQMH�
UD]LQD�X�'UHåQLþNRP�SROMX�NDR�L�LVWMHFDQMD�QD�L]YRULPD�=DJRUVNH�0UHåQLFH��

8SUDYOMDQMH� YRGDPD� X� UHDOQRP� YUHPHQX� PRåH� VH� ]QDþDMQR� XQDSULMHGLWL� NRULãWHQMHP�
KLGURORãNLK�PRGHOD�L�XNOMXþLYDQMHP�PHWHRURORãNLK�SURJQR]D��8�RNYLUX�SURMHNWD�L]JUDGQMH�
UHWHQFLMH� 'UHåQLþNR� SROMH�� VD� ]DGDüRP� VPDQMLYDQMD� SUHOMHYD� L]� DNXPXODFLMH� 6DEOMDFL��
SUHGYLÿHQ�MH�UD]YRM�KLGURORãNRJ�SURJQRVWLþNRJ�PRGHOD��NDR�SRGUãNH�VXVWDYX�XSUDYOMDQMD�
UHWHQFLMRP��8�SUYRM� ID]L� UD]YLMHQ� MH�VLPXODFLMVNL�PRGHO�SRVWRMHüHJ�VWDQMD�VOLYD��NRML�VH�
SODQLUD�QDNRQ�L]JUDGQMH�UHWHQFLMH�QDGRJUDGLWL�L�NRULVWLWL�NDR�SURJQRVWLþNL��
=D� PRGHOLUDQMH� GXåHJ� YUHPHQVNRJ� UD]GREOMD�� X]LPDQMHP� X� RE]LU� ]DVLüHQRVWL� WOD�
YRGRP�� NRULãWHQ� MH� KLGURORãNL� PRGHO� +(&�+06� L� PRGXO� ]D� NRQWLQXLUDQX� VLPXODFLMX�
60$���.DOLEUDFLMRP�L�YHUL¿NDFLMRP�NRQWLQXLUDQRJ�KLGURORãNRJ�PRGHOD�XRþHQR�MH�GD�MH�
SURJUDPVNL�SDNHW�+(&�+06�SRJRGDQ�]D�VLPXODFLMX�RWMHFDQMD�VD�VORåHQRJ�NUãNRJ�VOLYD��
$QDOL]D� PHWHRURORãNLK� PMHUHQMD� QD� VOLYX� XND]XMH� QD� PRJXüQRVW� SRYHüDQMD� WRþQRVWL�
VLPXOLUDQLK�L�PMHUHQLK�YHOLþLQD�YRGRVWDMD�L�SURWRND�UD]GYDMDQMHP�]DELOMHåHQH�RERULQH�QD�
NLãX�L�VQLMHJ��3UHPD�SRGDFLPD�]D�������JRGLQX�YLVLQD�L]PMHUHQRJ�VQLMHJD�MH�L]QRVLOD�����
FP�ãWR�þLQL�]QDþDMQX�NROLþLQX�YRGH�V�RE]LURP�QD�NRQFHQWULUDQR�WRSOMHQMH�VQLMHJD�X�VDPR�
QHNROLNR�WMHGDQD��3URUDþXQ�HYDSRWUDQVSLUDFLMH�VH�UD]OLNXMH�L]�JRGLQH�X�JRGLQX�WH�MH�XRþHQD�
YDåQRVW� SURUDþXQD� ]D� SURPDWUDQR� UD]GREOMH��0RGHORP� MH� SRWYUÿHQ� ]DNOMXþDN� GRELYHQ�
ELODQFRP�YRGH�QD�VOLYX�GD�NROLþLQD�YRGH�NRMD�LVWMHþH�QD�L]YRULPD��=DJRUVND�0UHåQLFD��
3HüLQD�L�%LVWUHF��þLQL�RNR���������XNXSQH�NROLþLQH�RWMHFDQMD�GRN�RVWDWDN�YRGH�RWMHþH�X�
QHNRP�GUXJRP�VPMHUX�NUHWDQMD�YRGH�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.16.

6$ä(7$.�� 8� UDGX� VH� DQDOL]LUDMX� RVQRYQH� NOLPDWVNH� NDUDNWHULVWLNH� ãLUHJ� SRGUXþMD� 13�
3OLWYLþND� MH]HUD�� NDR� L� PRJXüL� XWMHFDM� NOLPDWVNLK� SURPMHQD� QD� RWMHFDQMH� .RUDQH� NRG�
/XNHWLüD�NDR�L]OD]QRJ�KLGURORãNRJ�SUR¿OD�L]�VXVWDYD�3OLWYLþNLK�MH]HUD��NRML�VH�QDOD]L�QD�
L]YRUX�.RUDQH��L�QD�NRMHP�SRVWRMH�NRQWLQXLUDQL�QL]RYL�KLGURORãNLK�SRGDWDND�]D�UD]GREOMH��
��������������JRGLQD��$QDOL]D�PRJXüHJ�XWMHFDMD�NOLPDWVNLK�SURPMHQD�WHPHOML�VH�QD�SRGDWFL�
PD�]D�GYD�RVQRYQD�NOLPDWVND�SDUDPHWUD��WHPSHUDWXUL�]UDND�L�RERULQDPD��X�REOLNX�NLãH�L�
VQLMHJD��]D�*ODYQH�PHWHRURORãNH�VWDQLFH��3DUJ��2JXOLQ��.DUORYDF�L�5LMHND��NRMH�VH�QDOD]H�
QD�ãLUHP�SRGUXþMX�13�3OLWYLþND�MH]HUD��,]�UH]XOWDWD�XVSRUHGEH�NOLPDWVNLK�SDUDPHWDUD�]D�
UD]OLþLWD� ���JRGLãQMD� UD]GREOMD�� ������ �� ������ �ED]LþQL�� UHIHUHQWQL� QL]� ]D� XVSRUHGEX��� L�
GUXJD�GYD� UD]GREOMD�������� �������� L������� ���������YLGL� VH�SRUDVW� VUHGQMH� WHPSHUDWXUH�
]UDND��RSDGDQMH�NROLþLQH�RERULQD�L�VPDQMLYDQMH�PDNVLPDOQLK�GQHYQLK�YLVLQD�VQLMHJD��,]�
RYLK�SRGDWDND�PRåH�VH�VWHüL�RULMHQWDFLRQL�XYLG�X�VWDELOQRVW�NOLPDWVNLK�SULOLND�DQDOL]LUDQRJ�
SRGUXþMD��NDR�L�GD�QMLKRYD�SURPMHQMLYRVW�PRåH�ELWL�LQGLNDFLMD�PRJXüLK�NOLPDWVNLK�SURP-

MHQD��=D�RGUHÿLYDQMH�NDUDNWHULVWLND�KLGURORãNRJ�UHåLPD�� L]UDGX�YRGQH�ELODQFH��SUDüHQMD�
NOLPDWVNLK�YDULMDELOQRVWL� L�SURPMHQD�QD�VOLYX�13�3OLWYLþND� MH]HUD�SRWUHEQL�VX�NYDOLWHWQL�
SRGDFL�GXJRWUDMQLK�PHWHRURORãNLK�L�KLGURORãNLK�YUHPHQVNLK�VHULMD��X]�QDSRPHQX�GD�]ERJ�
'RPRYLQVNRJ�UDWD�L�QMHJRYLK�SRVOMHGLFD�QLMH�ELOR�PRWUHQMD�X�UD]GREOMX�����������������D�
PQRJH�XQLãWHQH�VWDQLFH�REQRYOMHQH�VX�WHN�]DGQMLK�JRGLQD��=DWRSOMHQMH�X�NOLPDWVNRP�VX�
VWDYX�MH�QHGYRVPLVOHQR��,DNR�VYL�PLVOLPR�GD�VH�NOLPDWVNH�SURPMHQH�WLþX�QHNRJD�GUXJRJD��
]QDQVWYHQLFL�XSR]RUDYDMX�GD�QLWNR�QHüH�ELWL�SRãWHÿHQ�XWMHFDMD�JOREDOQRJ�]DWRSOMHQMD�L�NOL-
PDWVNLK�SURPMHQD�
./-8ý1(�5,-(ý,� NOLPDWVNH� SURPMHQH�� RWMHFDQMH��.RUDQD� NRG�/XNHWLüD�� WHPSHUDWXUD�
]UDND��RERULQD��WUHQG

POSSIBLE IMPACT OF THE CLIMATE CHANGE ON THE KORANA 

$%675$&7��7KH�SDSHU�DQDO\]HV�WKH�PDLQ�FOLPDWH�FKDUDFWHULVWLFV�RI�WKH�13�3OLWYLFH�/DNHV�
JUHDWHU�DUHD�DQG�D�SRVVLEOH�LPSDFW�RI�WKH�FOLPDWH�FKDQJH�RQ�WKH�.RUDQD�5LYHU�UXQR൵�DW�
/XNHWLü��,W�LV�WKH�RXWSXW�K\GURORJLFDO�SUR¿OH�IURP�WKH�3OLWYLFH�/DNHV�V\VWHP��ORFDWHG�DW�
WKH�.RUDQD�5LYHU�VRXUFH��IRU�ZKLFK�WKHUH�DUH�FRQWLQXRXV�VHULHV�RI�K\GURORJLFDO�GDWD�IRU�
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WKH�����������SHULRG��7KH�DQDO\VLV�RI�D�SRVVLEOH�LPSDFW�RI�WKH�FOLPDWH�FKDQJH�LV�EDVHG�
RQ�WKH�GDWD�IRU�WZR�EDVLF�FOLPDWH�SDUDPHWHUV��DLU�WHPSHUDWXUH�DQG�SUHFLSLWDWLRQ��UDLQ�DQG�
VQRZ���FROOHFWHG�DW�WKH�PDLQ�PHWHRURORJLFDO�VWDWLRQV���3DUJ��2JXOLQ��.DUORYDF�DQG�5LMHND�
LQ�WKH�13�3OLWYLFH�/DNHV�JUHDWHU�DUHD��$�FRPSDULVRQ�RI�WKH�FOLPDWH�SDUDPHWHUV�IRU�GL൵HUHQW�
���\HDU�SHULRGV���������������EDVLF��UHIHUHQFH�VHULHV�IRU�FRPSDULVRQ��DQG�DQRWKHU� WZR�
SHULRGV��������������DQG��������������VKRZ�DQ�LQFUHDVH�LQ�WKH�PHDQ�DLU�WHPSHUDWXUH��D�
GHFUHDVH�LQ�SUHFLSLWDWLRQ�TXDQWLWLHV�DQG�D�ORZHULQJ�RI�PD[LPXP�GDLO\�VQRZ�GHSWKV��7KHVH�
GDWD�R൵HU�D� URXJK� LQVLJKW� LQ� WKH�VWDELOLW\�RI�FOLPDWH�FRQGLWLRQV� LQ� WKH�VXEMHFW�DUHD�DQG�
LQGLFDWH�WKDW�WKHLU�YDULDWLRQV�FRXOG�EH�D൵HFWHG�E\�WKH�FOLPDWH�FKDQJH��7KH�GHWHUPLQDWLRQ�
RI�WKH�K\GURORJLFDO�UHJLPH�FKDUDFWHULVWLFV��HVWDEOLVKPHQW�RI�WKH�ZDWHU�EDODQFH��PRQLWRULQJ�
RI�WKH�FOLPDWH�YDULDELOLW\�DQG�FKDQJHV�LQ�WKH�13�3OLWLFH�/DNHV�EDVLQ�UHTXLUHV�KLJK�TXDOLW\�
GDWD�RI� ORQJ�WHUP�PHWHRURORJLFDO�DQG�K\GURORJLFDO� WLPH�VHULHV�� ,W� VKRXOG�EH�QRWHG� WKDW�
WKH�PRQLWRULQJ�ZDV�VXVSHQGHG�GXULQJ�WKH�+RPHODQG�:DU�LQ�WKH�������������SHULRG�DQG�
WKDW�QXPHURXV�VWDWLRQV�KDYH�EHHQ�UHFRQVWUXFWHG�RQO\�UHFHQWO\��7KH�ZDUPLQJ�ZLWKLQ�WKH�
FOLPDWH� V\VWHP� LV� XQGHQLDEOH��$OWKRXJK� WKH� JHQHUDO� RSLQLRQ� PD\� EH� WKDW� WKH� FOLPDWH�
FKDQJH�D൵HFWV�VRPHRQH�HOVH��VFLHQWLVWV�ZDUQ�WKDW�QR�RQH�ZLOO�EH�VSDUHG�IURP�WKH�LPSDFW�
RI�JOREDO�ZDUPLQJ�DQG�WKH�FOLPDWH�FKDQJH�
.(<:25'6��FOLPDWH�FKDQJH��UXQR൵��.RUDQD�5LYHU�DW�/XNHWLü��DLU�WHPSHUDWXUH��SUHFLSLWD-
WLRQ��WUHQG

1. UVOD

1D�SRGUXþMX�3OLWYLþNLK�MH]HUD�SRVOMHGQMLK�JRGLQD�GRJDÿDMX�VH��L]PHÿX�RVWDOLK��L�]QDþDMQH�
PHWHRURORãNH��KLGURORãNH��PRUIRORãNH��SVDPRORãNH�L�GUXJH�SURPMHQH��1HNL�RG�UH]XOWDWD�
DQDOL]D�WHPSHUDWXUH�]UDND��RERULQD�X�REOLNX�NLãH�L�VQLMHJD�WH�JRGLãQMHJ�RWMHFDQMD�SUH]HQWLUDQL�
VX�X�RYRP�UDGX��2YGMH�WUHED�QDJODVLWL�L�QD�VYH�SULVXWQLMH�L�]QDQVWYHQR�YHUL¿FLUDQH�NOLPDWVNH�
YDULMDELOQRVWL�L�SURPMHQH��WH�QD�VYH�L]UDåDMQLMH�DQWURSRORãNH�XWMHFDMH�QD�KLGURORãNL�UHåLP��
=ERJ�NYDOLWHWH�SRGDWDND�L�GXOMLQD�UDVSRORåLYLK�YUHPHQVNLK�VHULMD�WUHEDOR�MH�DQDOL]LUDWL�ãLUH�
SRGUXþMH�13�3OLWYLþND�MH]HUD�
.DUDNWHULVWLNH�JRGLãQMHJ�RWMHFDQMD�REUDÿHQR�MH�QD�KLGURORãNRP�SUR¿OX�L�SRGDFLPD�.RUDQH�
NRG�/XNHWLüD�NRML�VH�QDOD]L�QD�L]OD]X�L]�VXVWDYD�3OLWYLþNLK�MH]HUD�L�QMLKRYLK�SULWRND��L�LPD�
UHODWLYQR�GXJDþNX�YUHPHQVNX�VHULMX�R�SURWRFLPD�YRGH�����������������Q� ����JRG����
.RG�SLVDQMD�RYRJD�UDGD�QDMYLãH�VX�VH�NRULVWLOL�SRGDFL��UH]XOWDWL�L�SUHSRUXNH���=DQLQRYLü�
L�GUXJL����������*�WWOHU�L�GUXJL����������'+0=����������7UQLQLü��������L��:02��81(3��
2008).

U radu VX�DQDOL]LUDQH�RVQRYQH�NOLPDWVNH�NDUDNWHULVWLNH�ãLUHJ�SRGUXþMD�13�3OLWYLþND�MH]HUD�
VDPR�QD�WHPHOMX�GYD�RVQRYQD�NOLPDWVND�SDUDPHWUD��WHPSHUDWXUL�]UDND�L�RERULQL��X�REOLNX�
NLãH� L� VQLMHJD��� SUHPD�SRGDFLPD�*ODYQLK�PHWHRURORãNLK� VWDQLFD� �*06�� Parg, Ogulin, 

5LMHND�L�.DUORYDF��X�UD]GREOMX����������������3RGDFL�V�NOLPDWRORãNLK�VWDQLFD��3OLWYLþND�
MH]HUD� �QDOD]L� VH�XQXWDU� VOLYD��GRN� VH� VWDQLFH��%ULQMH��2WRþDF��.RUHQLFD��3ODãNL� L�6OXQM�
QDOD]H�L]YDQ�VOLYQRJ�SRGUXþMD�3OLWYLþNLK�MH]HUD��1D�RYLP�VWDQLFDPD��SRGDFL�LPDMX��YHüH�
LOL�PDQMH��SUHNLGH�X�YUHPHQVNLP�VHULMDPD��D�QD�VYLP�VWDQLFDPD��]ERJ�'RPRYLQVNRJ�UDWD�
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L� QMHJRYLK�SRVOMHGLFD��QLMH�ELOR�PRWUHQMD� L�PMHUHQMD�X� UD]GREOMX�������� ��������0QRJH�
VWDQLFH��SUHWUSMHOH�VX�RJURPQH�ãWHWH��D�QHNH�VX�REQRYOMHQH�WHN�]DGQMLK�JRGLQD��1D�VOLFL�
���SULND]DQL�VX�SUHWSRVWDYOMHQL�OLQHDUQL�WUHQGRYL�VUHGQMLK�JRGLãQMLK�WHPSHUDWXUD�]UDND�QD�
ãLUHP�SRGUXþMX�13�3OLWYLþND�MH]HUD�X�UD]GREOMX����������������,]�WLK�UH]XOWDWD�VH�YLGL�GD�MH�
QD�SRGDFLPD�*06�3DUJ�L�2JXOLQ�L]UDþXQDWR�SRYHüDQMH�WHPSHUDWXUH�RG������o&�JRGLãQMH��
GRN�MH�WR�SRYHüDQMH�QD�SRGDFLPD�*06�5LMHND������o&�JRGLãQMH��RGQRVQR�QD�SRGDFLPD�
GMS Karlovac 0.01 o&�JRGLãQMH��1D�VOLFL����SULND]DQL�VX�SUHWSRVWDYOMHQL�OLQHDUQL�WUHQGRYL�
JRGLãQMLK�NROLþLQD�RERULQD�QD� ãLUHP�SRGUXþMX�13�3OLWYLþND� MH]HUD�X� UD]GREOMX�������� ��
������,]�WLK�UH]XOWDWD�VH�YLGL�GD�MH�QD�SRGDFLPD�*06�5LMHND�L]UDþXQDWR�SRYHüDQMH�NROLþLQD�
RERULQD�RG������PP�JRGLãQMH��QD�SRGDFLPD�*06�2JXOLQ�L]UDþXQDWR�SRYHüDQMH�NROLþLQH�
RERULQD� MH� ����� PP�JRGLãQMH�� QD� SRGDFLPD� *06� .DUORYDF� SRYHüDQMH� MH� ����� PP�
JRGLãQMH��GRN�MH�QD�SRGDFLPD�*06�3DUJ�L]UDþXQDWR�VPDQMLYDQMH�NROLþLQD�RERULQD�RG������
PP�JRGLãQMH�

6OLND����7UHQGRYL�VUHGQMLK�JRGLãQMLK�WHPSHUDWXUD�]UDND�QD�ãLUHP�SRGUXþMX�13�3OLWYLþND�
MH]HUD�X�UD]GREOMX���������������
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6OLND����7UHQGRYL�JRGLãQMLK�NROLþLQD�RERULQD�QD�ãLUHP�SRGUXþMX�13�3OLWYLþND�MH]HUD�X�
UD]GREOMX���������������

2.1. Usporedba klimatskih parametara-normala

7DNRÿHU� VX� DQDOL]LUDQH� RVQRYQH� NOLPDWVNH� NDUDNWHULVWLNH� ãLUHJ� SRGUXþMD� 13� 3OLWYLþND�
MH]HUD�QD�WHPHOMX�VDPR�GYD�RVQRYQD�NOLPDWVND�SDUDPHWUD��WHPSHUDWXUH�]UDND��W��L�RERULQD�
�NLãD�5� L� VQLMHJD� 6�� ]D� SRGDWNH� *06� 3DUJ�� 2JXOLQ� L� 5LMHND� ]D� UD]OLþLWD� ���JRGLãQMD�
UD]GREOMD�� ������ �� ������ �ED]LþQL�UHIHUHQWQL� QL]� ]D� XVSRUHGEX�� L� GUXJD� GYD� UD]GREOMD��
��������������L���������������JRGLQD��WDEOLFD����



215HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

7DEOLFD����8VSRUHGED�NOLPDWVNLK�SDUDPHWDUD�QRUPDOD��WHPSHUDWXUH�]UDND�W��L�RERULQD��
NLãD��5��L�VQLMHJD��6���]D�UD]OLþLWD����JRGLãQMD�UD]GREOMD�QD�ãLUHP�SRGUXþMX�
13�3OLWYLþND�MH]HUD

PARG
Parametar 1961.-1990. 1971.-2000. 1981.-2010.
W      (o

C) 7.0 7.2 7.6

TPD[ (
o
C) 33.5 33.5 33.5

TPLQ (
o
C) -21.7 -21.7 -21.7

R    �PP� 1849.0 1840.9 1813.8

RPD[ �PP� 2188.5 2106.4 2307.0

RPLQ �PP� 1438.2 1438.2 1438.2

RG�PD[ �PP� 173.5 226.7 226.7

1   (d) 103.6 99.7 95.9

(d) 64.8 63.8 65.5

(d) 31.9 31.2 30.7

(d) 13.2 12.7 13.1

SPD[ �FP� 156 151 141

OGULIN
Parametar 1961.-1990. 1971.-2000. 1981.-2010.
W      (o

C) 9.7 9.9 10.4

TPD[ (
o
C) 38.0 38.0 38.0

TPLQ (
o
C) -26.1 -24.5 -24.5

R    �PP� 1577.2 1524.8 1513.4

RPD[ �PP� 2022.7 2022.7 1915.0

RPLQ �PP� 1103.2 1103.2 1103.2

RG�PD[ �PP� 110.8 110.8 110.8

   (d) 70.7 63.0 62.1

(d) 41.8 37.1 39.7

(d) 15.8 13.3 14.6

(d) 5.9 4.1 5.0

SPD[ �FP� 110 87 83

RIJEKA
Parametar 1961.-1990. 1971.-2000. 1981.-2010.
W      (o

C) 13.6 13.8 14.2

TPD[ (
o
C) 35.8 38.1 40.0

TPLQ (
o
C) -11.4 -11.4 -11.4

R    �PP� 1561.4 1552.4 1548.6

RPD[ �PP� 1973.4 1973.4 2115.9

RPLQ �PP� 1075.8 1075.8 1021.4

RG�PD[ �PP� 210.3 210.3 204.5

   (d) 2.3 1.4 1.4

(d) 0.5 0.4 0.4

(d) 0.0 0.0 0.0

(d) 0.0 0.0 0.0

SPD[ �FP� 52 52 28
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,]� SRGDWDND� WDEOLFH� ��� YLGL� VH� SRUDVW� VUHGQMH� WHPSHUDWXUH� ]UDND�� VPDQMLYDQMH� NROLþLQH�
RERULQD�� NDR� L� VPDQMLYDQMH�PDNVLPDOQLK� GQHYQLK� YLVLQD� VQLMHJD�� X� RGQRVX� QD� ED]LþQR�
UD]GREOMH�������� ��������JRGLQD��8VSRUHGERP�NOLPDWVNLK�SDUDPHWDUD��X�QDãHP�VOXþDMX�
VDPR� WHPSHUDWXUD� ]UDND� L� RERULQD� �X� REOLNX� NLãH� L� VQLMHJD��� ]D� UD]OLþLWD� ���JRGLãQMD�
UD]GREOMD�������������������������������L����������������PRåH�VH�VWHüL�RUMHQWDFLRQL�XYLG�
X� VWDELOQRVW� NOLPDWVNLK� SULOLND� LOL� QMLKRYD� SURPMHQMLYRVW�PRåH� ELWL� LQGLNDFLMD�PRJXüLK�
NOLPDWVNLK�SURPMHQD�QD�DQDOL]LUDQRP�SRGUXþMX�
2YGMH� MH� YDåQR� LVWDNQXWL� GD� MH� REUDÿHQD� KRPRJHQL]DFLMD� YUHPHQVNLK� VHULMD� VUHGQMLK�
JRGLãQMLK� WHPSHUDWXUD� ]UDND� ]D� SRGDWNH� VD� *06� 3DUJ�� 2JXOLQ� L� 5LMHND� ]D� UD]GREOMH�
������ �� ������ �=DQLQRYLü� L� GUXJL�� �������9UHPHQVNH� VHULMH� SRVWDMX�QHKRPRJHQH� ]ERJ��
SUHPMHãWDQMD� VWDQLFH�� SURPMHQH� PRWULWHOMD�� LQVWUXPHQWD�� RNROLãD�� SUDYLOD� PRWULWHOMD�
L� VO�� 2YGMH� WUHED� VSRPHQXWL� GD� MH� .RPLVLMD� ]D� NOLPDWRORJLMX� 6YMHWVNH� PHWHRURORãNH�
RUJDQL]DFLMH��:02��QD�]DVMHGDQMX�X�;,���������RGOXþLOD�GD�VH�UD]GREOMH���������������
NRULVWL�NDR�ED]LþQL�UHIHUHQWQL�QL]�]D�XVSRUHGEX��VYH�GR�]DYUãHWND�VOLMHGHüHJ�QL]D���������
������WM��GR�������JRGLQH�

3. PROMJENE VARIJABILNOSTI I KLIME 

0QRJR�VH�JRYRUL�L�SLãH�R�NOLPL�L�NOLPDWVNLP�SURPMHQDPD��V�QDJODVNRP�NDNR�MH�XWMHFDM�
þRYMHND�QD�NOLPX� L� L�NOLPDWVNL� VXVWDY�RþLJOHGDQ�X�YHüLQL�SRGUXþMD�QD� VYLMHWX�� ,VWLþH� VH�
YUOR� YLVRND� YMHURMDWQRVW� GD� MH� XWMHFDM� OMXGVNLK� DNWLYQRVWL� GRPLQDQWDQ� X]URN� JOREDOQRJ�
]DWRSOMHQMD� RG� VUHGLQH� ���� VWROMHüD�� 1D� WR� XND]XMH� VYH� YLãH� ]QDQVWYHQLK� GRND]D� NRML�
SURL]OD]H�L]�VYH�EURMQLMLK� L�NYDOLWHWQLMLK�RSDåDQMD��PMHUHQMD� WH�SRYHüDQRJ�UD]XPMHYDQMD�
SURFHVD�X�NOLPDWVNRP�VXVWDYX�L�SREROMãDQLK�NOLPDWVNLK�PRGHOD��*�WWOHU�L�GUXJL���������
=DWRSOMHQMH� X� NOLPDWVNRP� VXVWDYX� MH� QHGYRVPLVOHQR�� 7ULQDHVW� RG� þHWUQDHVW� QDMWRSOLMLK�
JRGLQD�RWNDNR�SRVWRMH�VOXåEHQD�PMHUHQMD�VYD�VX�VH�GRJRGLOD�X�����VWROMHüX��D�VYDNR�RG�
SRVOMHGQMD� WUL� GHVHWOMHüD� ELOD� VX� WRSOLMD� RG� SUHWKRGQRJ�� NXOPLQLUDMXüL� X� UD]GREOMX� RG�
������ GR� ������� QDMWRSOLMHP� GHVHWOMHüX� RWNDNR� SRVWRMH� VOXåEHQD�PMHUHQMD�� RGQRVQR� RG�
������8�'UåDYQRP�KLGURPHWHRURORãNRP�]DYRGX�LQWHQ]LYQR�VH�UDGL�QD�PHWRGL�GLQDPLþNH�
SULODJRGEH� �GRZQVFDOLQJ�� NRMRP� VH� L]OD]QL� UH]XOWDWL� JOREDOQRJ� NOLPDWVNRJ� PRGHOD�
SULODJRÿDYDMX� PDQMHP� SRGUXþMX� X]� SRPRü� UHJLRQDOQRJ� NOLPDWVNRJ� PRGHOD�� 'DNOH��
UH]XOWDWL�NOLPDWVNH�YDULMDELOQRVWL�L�SURPMHQD�VH�V�UHODWLYQR�JUXEH�UH]ROXFLMH����������NP��
SULODJRÿXMX�¿QRM�SURVWRUQRM�UH]ROXFLML��������NP��
3RWYUÿHQR� MH�GD�VX��������������������� L�������ELOH�þHWLUL�QDMWRSOLMH�JRGLQH�X�SRYLMHVWL�
PMHUHQMD�� ãWR� MH� MDVDQ� ]QDN� NRQWLQXLUDQLK� GXJRURþQLK� NOLPDWVNLK� SURPMHQD� NRMH� VH�
SRYH]XMX�V�UHNRUGQLP�NRQFHQWUDFLMDPD�VWDNOHQLþNLK�SOLQRYD�X�DWPRVIHUL�
.RQVROLGLUDQD�DQDOL]D�SHW�YRGHüLK�PHÿXQDURGQLK�ED]D�SRGDWDND�NRMX�MH�SURYHOD�:02�
SRND]DOD� MH� GD� MH� SURVMHþQD� JOREDOQD� WHPSHUDWXUD� ]UDND� ������ ELOD� ]D� RNR� ���� oC (uz 

PRJXüQRVW�RGVWXSDQMD�RG�������o&��YLãD�RG�SROD]QH�YULMHGQRVWL�SUHGLQGXVWULMVNRJ�UD]GREOMD�
�����������������ãWR�MH�þLQL�þHWYUWRP�QDMWRSOLMRP�JRGLQRP�X�SRYLMHVWL�PMHUHQMD��*RGLQD�
�������NDGD�MH�ELR�SULVXWDQ�XWMHFDM�VQDåQRJ�(O�1LĖD��L�GDOMH�MH�QDMWRSOLMD�JRGLQD�X�SRYLMHVWL�
PMHUHQMD�� V� WHPSHUDWXURP� ]D� ���� o&� YLãRP� RG� SROD]QH� YULMHGQRVWL� SUHGLQGXVWULMVNRJ�
razdoblja (DHMZ, 2019).

0HÿXWLP��LPD�L�RQLK�NRML�R�RYRM�SUREOHPDWLFL�UD]PLãOMDMX�QD�GUXJL�QDþLQ��2QL�VPDWUDMX�
NDNR�VX�YULMHGQRVWL�]DELOMHåHQH�X�SRVOMHGQMLK�GHVHW�JRGLQD�MDVQR�SRND]DOH�GD�SRYHüDQMH�
HPLVLMH� XJOMLþQRJ� GLRNVLGD� QLMH� SRYH]DQR� V� SURPMHQRP� WHPSHUDWXUH��2VLP� WRJD�� NDNR�
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QDGDOMH� DUJXPHQWLUDMX� SURWLYQLFL� WH]H� R� ]DWRSOMHQMX�� X� SURãORVWL� MH� WDNRÿHU� ELOR� ID]D�
]DWRSOMHQMD�L�]DKODGQMHQMD�L�WR�EH]�XWMHFDMD�LQGXVWULMH��3RVOMHGQMLK�VWROMHüD�VX�]DELOMHåHQH�
ID]H�WRNRP�NRMLK�MH�þDN�ELOR�RVMHWQR�WRSOLMH�QHJR�GDQDV��.ULWLþDUL�RED�ÝWDERUDÝ�VPDWUDMX�
NDNR�VH�ID]H�LRQDNR�QH�PRJX�PMHULWL�X�GHVHWOMHüLPD�QHJR�EL�SRX]GDQL�FLNOXVL�ELOL�YLGOMLYL�
WHN� L]� SRGDWDND� ]D� YLãH� VWROMHüD�� 1R�� ]D� WH� RGJRYRUH� üH� WUHEDWL� SULþHNDWL� MRã� SRNRMH�
GHVHWOMHüH�LOL�VWROMHüH�

4. PROMJENE GODIŠNJEG OTJECANJA NA KORANI KOD 

.DGD� JRYRULPR� R� RWMHFDQMX� QD� YRGRWRFLPD� X� VOLYX� 3OLWYLþNLK� MH]HUD� PRUDPR� SUYR�
DQDOL]LUDWL� VWDQMH� KLGURORãNLK� VWDQLFD� L� SRGDWDND�� ,]� WLK� SRGDWDND�YLGOMLYR� MH� GD� SRVWRMH�
UHODWLYQR�NUDWNH�YUHPHQVNH�VHULMH�SRGDWDND�R�YRGRVWDMLPD�L�SURWRFLPD�V�þHVWLP�SUHNLGLPD�
X�UDGX��D�]ERJ�'RPRYLQVNRJ�UDWD�L�QMHJRYLK�SRVOMHGLFD�QLMH�ELOR�PRWUHQMD�X�UD]GREOMX��
���������������7UQLQLü���������
3UHPD�UDVSRORåLYLP�SRGDFLPD�QDMGXOMD�L�QDMNYDOLWHWQLMD�YUHPHQVND�VHULMD�R�SURWRFLPD�MH�
QD�.RUDQL�NRG�/XNHWLüD�����������������Q� ����JRG����JGMH�üH�VH�DQDOL]LUDW�PRJXüL�XWMHFDM�
NOLPDWVNLK�SURPMHQD�QD�RWMHFDQMH�.RUDQH�NRG�/XNHWLüD��D�SRVUHGQR�L�QD�VXVWDY�3OLWYLþNLK�
MH]HUD�L�QMLKRYLK�SULWRND��1D�VOLFL����MH�SULND]DQ�GHWDOM�.RUDQH�NRG�/XNHWLüD�NRMD�L]YLUH�
NDR�QDVWDYDN�3OLWYLþNLK�MH]HUD�

6OLND����'HWDOM�L]YRUD�ULMHNH�.RUDQH�NRMD�L]YLUH�NDR�QDVWDYDN�3OLWYLþNLK�MH]HUD
�L]YRU��+RXVH�7LQD�
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$QDOL]D� SUHWSRVWDYOMHQRJ� OLQHDUQRJ� WUHQGD� JRGLãQMHJ� RWMHFDQMD� 9� ���6P3) na Korani 

NRG�/XNHWLüD�X�DQDOL]LUDQRP�UD]GREOMX����������������SRND]DOD�MH�GD�QHPD�]QDþDMQLMHJ�
WUHQGD��RGQRVQR�GD�MH�RSDGDQMH�JRGLãQMHJ�RWMHFDQMD�VDPR���������6P3��6DPR�LOXVWUDWLYQR�
SULND]DQ�MH� L� OLQHDUQL� WUHQG�]D�YUOR�NUDWNR�UD]GREOMH����������������7UHQGRYL�JRGLãQMHJ�
RWMHFDQMD�QD�.RUDQL�NRG�/XNHWLüD�SULND]DQL�VX�QD�VOLFL���

Godina
Smanjivanje

otjecanja
Napomena

2020. do 20-���� Jug Evrope
6PDQMLYDQMH�
OMHWQLK�SURWRND

2050. do 20-���� -XJRLVWRN�(YURSH -

2070. GR����� Jug Evrope

6PDQMLYDQMH�
OMHWQLK�PDOLK�

voda

6OLND����7UHQGRYL�JRGLãQMHJ�RWMHFDQMD�9���6P3��QD�.RUDQL�NRG�/XNHWLüD�X�UD]GREOMLPD�
REUDGH����������������L��������������

4.1 Klimatološke i antropološke promjene i njihov utjecaj na otjecanje

,]�UH]XOWDWD�LVWUDåLYDQMD�SURPMHQD�YDULMDELOQRVWL�L�NOLPH��:02��81(3����������PRåH�VH�
YLGMHWL�GD�WUHED�UDþXQDWL�VD�VPDQMLYDQMHP�JRGLãQMHJ�RWMHFDQMD�QD�MXJX��MXJRLVWRNX��(YURSH�
]D����GR�������]D�SRMHGLQH�YUHPHQVNH�SUDJRYH���������������L������JRGLQD��5H]XOWDWL�WLK�
LVWUDåLYDQMD�PRJX�VH�YLGMHWL�X�WDEOLFL���

7DEOLFD����5H]XOWDWL�LVWUDåLYDQMD�SURPMHQH�NOLPDWVNLK�YDULMDELOQRVWL�L�NOLPH�QD�SURPMHQH�
JRGLãQMHJ�RWMHFDQMD

Jug Europe

Jug Europe

-XJRLVWRN�(XURSH
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8WMHFDM� GMHORYDQMD� þRYMHND� QD� UHåLP� YRGD� PMHQMD� VH� NDNR� SR� NDUDNWHUX� WDNR� L� SR�
LQWHQ]LWHWX�NRML�RYLVL�L�R�QLYRX�JRVSRGDUVNRJ��WHKQLþNRJ�L�VRFLMDOQRJ�UD]YRMD�L�NOLPDWVNLK�
YDULMDELOQRVWL� L� SURPMHQD��3RQHNDG� MH� YUOR� WHãNR�RFMHQLWL� WDNDY�XWMHFDM� ]DWR� ãWR�X� VOLYX�
PRJX� GMHORYDWL� UD]OLþLWL� XWMHFDML� X� LVWR� YULMHPH�� D� QHNL� RG� QMLK� NRPSHQ]LUDMX� GUXJH��
1DVWDYQR�üH�VH�VDPR�LQIRUPDWLYQR�QDYHVWL�QDMYDåQLML�DQWURSRORãNL�þLPEHQLFL�NRML�XWMHþX�
QD� RWMHFDQMH�� EH]� SUHWHQ]LMD� GD� VH� QXPHULþNL� NYDQWL¿FLUDMX�� NDR� ãWR� VX�� UHJXODFLMVNH� L�
DQWLHUR]LMVNH�JUDÿHYLQH��XUEDQL]DFLMD��QDYRGQMDYDQMH��KLGURWHKQLþNL�UDGRYL��YRGRRSVNUED��
SUHXVPMHUDYDQMH�YRGD�X�YUHPHQX�L�SURVWRUX�L�GU�

5H]XOWDWL� RYRJD� UDGD� VX� SRND]DOL� GD� WUHED� QDVWDYLWL� V� PRQLWRULQJRP� PHWHRURORãNLK��
KLGURORãNLK��PRUIRORãNLK�� SVDPRORãNLK� L� GUXJLK� YHOLþLQD�� X]� XYDåDYDQMH� DQWURSRORãNLK�
XWMHFDMD�L�NOLPDWVNLK�YDULMDELOQRVWL�L�SURPMHQD�
3UHPD�QDMQRYLMLP�LVWUDåLYDQMLPD�SURFMHQD�NOLPDWVNH�YDULMDELOQRVWL�L�SURPMHQD�X�-XåQRM�L�
-XJRLVWRþQRM�(YURSL��X�NRMX�VSDGD�L�+UYDWVND��SRUHG�GDOMQMHJ�WUHQGD�SRUDVWD�WHPSHUDWXUH�
]UDND�� X� QDUHGQRP� UD]GREOMX� WUHED� RþHNLYDWL� GDOMQMD� VPDQMHQMD� RERULQD� SUDüHQD�
VPDQMLYDQMHP� EURMD� GDQD� VD� VQLMHJRP� L� YLVLQRP� VQLMHåQRJ� SRNULYDþD�� VPDQMLYDQMH�
RWMHFDQMD��YODåQRVWL�]HPOMLãWD�L�UDVSRORåLYRVWL�YRGQLK�UHVXUVD�
,DNR�VYL�PLVOLPR�GD�VH�NOLPDWVNH�SURPMHQH�WLþX�QHNRJD�GUXJRJ��]QDQVWYHQLFL�XSR]RUDYDMX�
GD�QLWNR�QHüH�ELWL�SRãWHÿHQ�XWMHFDMD�JOREDOQRJ�]DWRSOMHQMD�L�NOLPDWVNLK�SURPMHQD�

LITERATURA

>�@� '+0=�� ��������� 3ULYUHPHQL� L]YMHãWDM� :02�D R� VWDQMX� NOLPH� X� ������ 'UåDYQL��
KLGURPHWHRURORãNL�]DYRG�5+��=DJUHE�

>�@� *ĦWWOHU��,���7UQLQLü��'���%RãQMDN��7���6UQHF��/���3DWDUþLü��0���%UDQNRYLü��ý�����������
3RWHQWLDO�QHDU�IXWXUH�UXQR൵�FKDQJHV�LQ�&URDWLD��3URPMHQH�X�SRYUãLQVNRP�RWMHFDQMX�
u +UYDWVNRM�SUHPD�VLPXODFLML�UHJLRQDOQRJ�NOLPDWVNRJ�PRGHOD���=ERUQLN�UDGRYD�����

� +UYDWVND�NRQIHUHQFLMD�R�YRGDPD���8UHGQLFL��%LRQGLü��'���+ROMHYLü��'���7URSDQ��/-���
+UYDWVNH�YRGH��=DJUHE��������

>�@� 7UQLQLü�� '��� ��������� 2EQRYD� PUHåH� KLGURORãNLK� VWDQLFD� QD� SRGUXþMX� 3OLWYLþNLK�
jezera, 3OLWYLþNL�ELOWHQ�EU������������

>�@� =DQLQRYLü�� .��� *DMLü�ýDSND�� 0��� 3HUþHF�7DGLü�� 0�HW�DO�� ��������� .OLPDWVNL�
DWODV� +UYDWVNH� �&OLPDWH� DWODV� RI� &URDWLD� ������������� ������������ 'UåDYQL�
KLGURPHWHRURORãNL�]DYRG� =DJUHE������VWU�

>�@� :02��81(3���������&OLPDWH�&KDQJH�DQG�:DWHU��,3&&�7HFKQLFDO�3DSHU�9,�
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AUTORI

GU�VF��'XãDQ�7UQLQLü��]QDQVWYHQL�VDYMHWQLN�a
7RPLVODYD�%RãQMDN��LQJ�JUDÿ��b

a� $OHMD�$�$XJXVWLQþLüD������=DJUHE����������+UYDWVND
WUQLQLFGXVNR#KRWPDLO�FRP�

b 'UåDYQL�KLGURPHWHRURORãNL�]DYRG��*ULþ����=DJUHE����������+UYDWVND
ERVQMDN#FLUXV�GK]�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.17.

VELIKE VODE NA MALIM SLIVOVIMA I PROBLEMI
NJIHOVOGA DEFINIRANJA

6$ä(7$.�� =D� KLGURWHKQLþNH� ]DKYDWH� QD� YRGRWRFLPD� X�+UYDWVNRM� QD� ±� X� KLGURORãNRP�
VPLVOX�PDOLP�VOLYRYLPD�±�YUOR�þHVWR�SRVWRML�QHNROLNR�REUDGD�YHOLNLK�YRGD�þLML�VH�UH]XOWDWL�
UHGRYLWR�PHÿXVREQR�]QDþDMQR�UD]OLNXMX��7R�VH�RGQRVL�QD�PDNVLPDOQH�JRGLãQMH�SURWRNH�L�
QD�KLGURJUDPH�YHOLNLK�YRGQLK�YDORYD�UD]OLþLWLK�SRYUDWQLK� UD]GREOMD��D�SRVOMHGLFH�PRJX�
ELWL�YUOR�QHXJRGQH��XNROLNR�VH�]D�SURMHNWLUDQMH�XVYRMH�SRGFLMHQMHQH�YHOLþLQH��5D]OLNH�X�
YHOLþLQDPD�YHOLNLK�YRGD�QDVWDMX�]ERJ�UD]OLþLWLK�SULVWXSD�QMLKRYLP�L]UDþXQLPD��RGQRVQR�
SULPMHQL� UD]OLþLWLK� IRUPXOD�� 6� GUXJH� VWUDQH� YHOLNH� YRGH�PRJX�ELWL� RGUHÿHQH� QD� RVQRYL�
UH]XOWDWD�UHJLRQDOQH�DQDOL]H��8�WRPH�VX�VOXþDMX�QD�RVQRYL�UH]XOWDWD�SRVWRMHüLK�KLGURORãNLK�
LVWUDåLYDþNLK� UDGRYD�GH¿QLUDQH�RSüHQLWH� ]DNRQLWRVWL� YH]D�NRMH�YULMHGH� ]D�SRMHGLQD� ãLUD�
SRGUXþMD�±� UHJLMH�±�X�XåHP�VPLVOX��3ULWRP�VX�YUOR�RVMHWOMLYD�� D�XMHGQR�]D�YHOLNH�YRGH�
QDMYDåQLMD� SRGORJD�� SURGXOMLYDQL� GLMHORYL� SURWRþQLK� NULYXOMD�� NRML� YUOR� þHVWR� RELOQR�
SUHPDãXMX�WHRULMVNR�SRGUXþMH�SURGXOMLYDQMD�RG����SRVWR�UDVSRQD�YRGRVWDMD�V�L]PMHUHQLP�
SURWRFLPD��7DNYL�RGQRVL��NDGD� LK� VH�SULPMHQMXMH�QD�PDOH�� VWUPH�VOLYRYH� UHJLMH�]D�NRMX�
VX�L]YHGHQL��]ERJ�QHSRX]GDQRJD�SURGXOMLYDQMD�X�SUHGXJRPH�SRGUXþMX�L]YDQ�SRVWRMHüLK�
PMHUHQMD��PRJX�GDWL�L]UD]LWR�SRGFLMHQMHQH�YHOLþLQH�PDNVLPDOQLK�JRGLãQMLK�GRWRND��1DYH-
GHQH�SUREOHPH�SRWNUHSOMXMH�VH�SULPMHULPD�YRGRWRND�*UREQLþNRJD�SROMD��SRWRND�âHPQLFH�
X�+UYDWVNRPH� ]DJRUMX�� SURWRþQH� NULYXOMH�*RUQMH�'REUH� X� SUR¿OX�7XUNRYLüL� L� EXMLþQLK�
SRWRND�]DJUHEDþNH�0HGYHGQLFH��1D�RVQRYL�SURYHGHQRJD�UD]PDWUDQMD�SUHGODåH�VH�SULVWXS�
GH¿QLUDQMX�YHOLNLK�YRGD������]D�PDOH�VOLYRYH�V�UD]OLþLWLP�SRVWRMHüLP�YHOLþLQDPD�YHOLNLK�
YRGD�L�����]D�QHL]XþHQH�PDOH�VOLYRYH�
./-8ý1(�5,-(ý,��YHOLND�YRGD��PDOL�VOLY��SURWRþQD�NULYXOMD��PDNVLPDOQL�VSHFL¿þQL�GRWRN�
*UREQLþNR�SROMH��âHPQLFD��*RUQMD�'REUD��0HGYHGQLFD

FLOOD EVENTS IN SMALL BASINS AND ISSUES REGARDING 
THEIR DEFINITION

$%675$&7�� )RU� K\GURWHFKQLFDO� LQWHUYHQWLRQV� RQ� WKH� ZDWHUFRXUVHV� LQ� &URDWLD�� RU� LQ�
K\GURORJLFDOO\�VPDOO�EDVLQV�� WKHUH�DUH�YHU\� IUHTXHQWO\�VHYHUDO�DQDO\VHV�RI�ÀRRG�HYHQWV�
ZKRVH�UHVXOWV�UHJXODUO\�GL൵HU�VLJQL¿FDQWO\�IURP�HDFK�RWKHU��7KLV�UHIHUV�WR�PD[LPXP�DQ-

QXDO�GLVFKDUJHV�DQG�K\GURJUDSKV�RI�WKH�ÀRRG�ZDYHV�ZLWK�GL൵HUHQW�UHWXUQ�SHULRGV��WKH�FRQ-

VHTXHQFHV�RI�ZKLFK�FDQ�EH�YHU\�VHULRXV�LI�XQGHUHVWLPDWHG�YDOXHV�DUH�DGRSWHG�LQ�GHVLJQV��



222

7KH�GL൵HUHQFHV�LQ�WKH�PDJQLWXGHV�RI�ÀRRG�HYHQWV�DSSHDU�GXH�WR�GL൵HUHQW�DSSURDFKHV�LQ�
WKH�FDOFXODWLRQV��L�H��XVH�RI�GL൵HUHQW�IRUPXODV��2Q�WKH�RWKHU�KDQG��ÀRRG�HYHQWV�PD\�DOVR�
EH�GHWHUPLQHG�EDVHG�RQ� WKH� UHVXOWV�RI� UHJLRQDO� DQDO\VHV�� ,Q� WKLV� FDVH�� WKH� UHVXOWV� IURP�
H[LVWLQJ�K\GURORJLFDO�UHVHDUFK�ZRUNV�IRUP�WKH�EDVLV�IRU�GH¿QLQJ�JHQHUDO�SDWWHUQV�SUHYDLO-
LQJ�LQ�LQGLYLGXDO�JUHDWHU�DUHDV�RU�UHJLRQV��7KH�XQPHDVXUHG�SDUWV�RI�UDWLQJ�FXUYHV��ZKLFK�
RIWHQ�FRQVLGHUDEO\�H[FHHG�WKH�WKHRUHWLFDO������H[WHQVLRQ�RI�WKH�UHODWLRQ�EHWZHHQ�WKH�ZD-
WHU�OHYHOV�DQG�PHDVXUHG�GLVFKDUJHV��DUH�KLJKO\�VHQVLWLYH�DQG�WKH�PRVW�LPSRUWDQW�HOHPHQW�
IRU�KLJK�ÀRZV��6XFK�UHODWLRQV��ZKHQ�DSSOLHG�WR�VPDOO��VWHHS�ULYHU�EDVLQV�LQ�WKH�UHJLRQ�IRU�
ZKLFK� WKH\�ZHUH� HVWDEOLVKHG��PD\� UHVXOW� LQ� H[WUHPHO\�XQGHUHVWLPDWHG�YDOXHV�RI�PD[L-
PXP�DQQXDO�LQÀRZV�GXH�WR�DQ�XQVDIH�H[WHQVLRQ�LQ�DQ�RYHUORQJ�DUHD�EH\RQG�WKH�H[LVWLQJ�
PHDVXUHPHQWV��7KHVH�SUREOHPV�DUH�H[HPSOL¿HG�E\�WKH�ZDWHUFRXUVHV�LQ�*UREQLþNR�SROMH��
WKH�âHPQLFD�VWUHDP�LQ�+UYDWVNR�=DJRUMH��WKH�UDWLQJ�FXUYH�RI�WKH�*RUQMD�'REUD�5LYHU�RQ�
WKH�SUR¿OH�7XUNRYLüL�DQG�WRUUHQWLDO�VWUHDPV�RI�0W��0HGYHGQLFD�DW�=DJUHE��%DVHG�RQ�WKH�
FRQGXFWHG�DQDO\VHV��LW�LV�SURSRVHG�WKDW�ÀRRG�HYHQWV�DUH�GH¿QHG�����IRU�VPDOO�EDVLQV�ZLWK�
GL൵HUHQW�H[LVWLQJ�PDJQLWXGHV�RI�ÀRRG�HYHQWV�DQG�����IRU�XQVWXGLHG�VPDOO�EDVLQV�
.(<:25'6��ÀRRG�HYHQW��VPDOO�ULYHU�EDVLQ��UDWLQJ�FXUYH��PD[LPXP�VSHFL¿F�GLVFKDUJH��
*UREQLþNR�SROMH��âHPQLFD��*RUQMD�'REUD��0HGYHGQLFD

1. UVOD

9HOLþLQH� YHOLNLK� YRGD�� NRMH� VX� GH¿QLUDQH� PDNVLPDOQLP� SURWRFLPD� L� KLGURJUDPLPD�
YHOLNLK�YRGQLK�YDORYD�UD]OLþLWLK�SRYUDWQLK�UD]GREOMD��XNROLNR�VX�RGUHÿLYDQH�X�UD]OLþLWLP�
REUDGDPD�� PRJX� VH� PHÿXVREQR� ]QDþDMQR� UD]OLNRYDWL�� 8� WDNYLP�� þHVWLP�� VOXþDMHYLPD�
MDYOMD�VH�SUREOHP�NRMH�YULMHGQRVWL�XVYRMLWL�]D�SURMHNWLUDQMH�SD�VH�UHGRYLWR�PRUD�UHYLGLUDWL�
SUHWKRGQH�REUDGH�LOL��QDMþHãüH��SURYHVWL�QRYL�KLGURORãNL�L]UDþXQ��
2YLP�VH�UDGRP�åHOL�XND]DWL�QD�RSDVQRVW�RG�L]UD]LWR�SRGFLMHQMHQLK�YHOLþLQD�YHOLNLK�YRGD��
XNROLNR�VX�RQH�RGUHÿHQH�QD�WHPHOMX�QHUHDOQLK�RVQRYQLK�SRGORJD��7R�VH�PRåH�GRJRGLWL�L�
X�VOXþDMHYLPD�NDGD�VH�QMLKRYH�YHOLþLQH�WHPHOMH�QD�L]PMHUHQLP�SURWRFLPD��SD�þDN�L�GXJLP�
QL]RYLPD�L�X�VOXþDMHYLPD�NDGD�LK�VH�GH¿QLUD�QD�RVQRYL�LVNXVWYHQLK�L]UD]D��1HüH�VH�QDYRGLWL�
HODERUDWH�L�REUDGH��NRMH�VX�SRWDNOH�SLVDQMH�RYRJD�UDGD��QLWL�üH�VH�XOD]LWL�X�SRVDR�UHYL]LMH��
QHJR�üH�VH�SUHSRUXþLWL�SRVWXSDN�QD�RVQRYL�NRMHJD�VH�PRåH�SURYMHULWL�YHOLþQH�YHOLNLK�YRGD�
X�QMLKRYLP�REUDGDPD�L�UHDOQR�LK�RGUHGLWL�
1D�PDOLP��þHVWR�EUGVNLP��VOLYRYLPD�VX�KLGURORãND�PMHUHQMD�YHOLNLK�YRGD�YUOR�ULMHWND�LOL�
LK�XRSüH�QHPD��8�WDNYLP�VOXþDMHYLPD�GH¿QLUDQMH�YHOLNLK�YRGD�QDMþHãüH�VH�SURYRGL�QD�GYD�
QDþLQD������NRULVWH�VH�LVNXVWYHQL�L]UD]L�L�����NRULVWH�VH�L]UD]L�REOLND�TPD[S = f (A), ukoliko 

VX�UDQLMH�ELOL�L]YHGHQL�]D�UHJLMX�XQXWDU�NRMH�MH�UD]PDWUDQL�VOLY��3ULWRP�MH�TPD[S��P3�V�NP2)

PDNVLPDOQL�JRGLãQML�VSHFL¿þQL�GRWRN�UD]OLþLWRJD�SRYUDWQRJ�UD]GREOMD�S (god), a A��NP2)

SRYUãLQD�VOLYD�GR�UD]PDWUDQRJD�SUR¿OD���5MHÿH�NRULãWHQH��PHWRGX�MHGLQLþQRJD�KLGURJUDPD�
L�PHWRGX�L]RNURQD�RYGMH�VH�QHüH�UD]PDWUDWL��
*ODYQL�QHGRVWDWDN�NRG�SULPMHQH�LVNXVWYHQLK�IRUPXOD�MHVW�ãWR�RQH�YUOR�þHVWR�QLVX�L]YHGHQH�
]D�SRGUXþMD�QD�NRMLPD�VH�SULPLMHQMXMX��8�+UYDWVNRM�VX�L]X]HWDN�6UHEUHQRYLüHYH�LVNXVWYHQH�
IRUPXOH�NRMH�VX�L]YHGHQH�QD�RVQRYL�SRGDWDND�VD�VOLYD�6DYH��6UHEUHQRYLü���������������
2VLP� MHGQH�� RGDEUDQH� IRUPXOH�� ]D� SUHSRUXþLWL� MH� NRULVWLWL� QHNROLNR� IRUPXOD�� UH]XOWDWH�
PHÿXVREQR�XVSRUHGLWL�L�RGDEUDWL�RQH�YHOLNH�YRGH�]D�NRMH�VH�RFLMHQL�GD�VX�QDMEOLåH�UHDOQRM�
YULMHGQRVWL� �äXJDM�� ������� DOL� VH� WRPH�RELþQR� L]PLþH�X�SUDNVL� L� SUHGQRVW� VH�GDMH� VDPR�
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MHGQRP�SULVWXSX�� 3ULWRP�EL� LVNXVWYR� �VWYDUQR�� D� QH� SRYUãQR� LOL� þDN� XPLãOMHQR�� WUHEDOR�
SRPRüL�GD�VH�L]EMHJQH�VXEMHNWLYQRVW��

1D�*UREQLþNRPH�SROMX�QHPD�QLNDNYLK�PHWHRURORãNLK�L�KLGURORãNLK�PRWUHQMD�L�PMHUHQMD��D�
YHOLNH�YRGH�VX�YUOR�L]UDåHQH�MHU��RVLP�V�L]UDYQRJD�VOLYD��MRã�]QDWDQ�GLR�GRWRND�GROD]L�NUãNLP�
SURYRGQLFLPD�L]�6ORYHQLMH��9RGRWRFL��*ROXERYND��=DKXPND��.RYDþHYLFD�L�*RVWLQMND�VX�
SRYUHPHQL��DOL�NDGD�VH�SRMDYH�MDNH��RELOQH�L�±�X�RYRPH�VOXþDMX�±�GXJRWUDMQH��YLãHGQHYQH��
RERULQH�SRSODYH�REXKYDüDMX�YHOLNH��YUOR�EODJR�QDJQXWH��SRYUãLQH��8�RYRPH�VOXþDMX��]ERJ�
L]UDåHQRJD�XWMHFDMD�SRG]HPQRJD�GRWRND�QLMH�SUHSRUXþOMLYR�UDELWL�LVNXVWYHQH�IRUPXOH�
.RG� UDQLMH� KLGURORãNH� DQDOL]H� �5XGDUVNR�JHRORãNR�QDIWQL� IDNXOWHW� L� ,QVWLWXW� ]D�
HOHNWURSULYUHGX�L�HQHUJHWLNX���������X�QHGRVWDWNX�PRWUHQMD�L�PMHUHQMD�QD�UD]PDWUDQRPH�
VOLYX��YHOLNH�VX�YRGH�ELOH�GH¿QLUDQH�QD�RVQRYL�SRGDWDND�VD�VXVMHGQRJD��X�KLGURORãNRP�
VPLVOX�� VOLþQRJD� VOLYD� 6XãLFH�� 3ULWRP� VX� ]D� GH¿QLUDQMH� WUDMDQMD� KLGURJUDPD� YHOLNLK�
YRGQLK�YDORYD�NRULãWHQL�SRGDFL�R�VYDNRM�SRSODYL� L]� UD]GREOMD� ������� ��������� L]�]DSLVD�
R� WUDMDQMX� SRSODYH� NRMH� MH� XUHGQR� X� UD]GREOMX� ������� �� ������� YRGLR� MHGDQ� VDYMHVQL�
VOXåEHQLN�DXWRPRWRGURPD�*UREQLN��+LGURJUDPL�YHOLNLK�YRGD�X�SUR¿OX�,9�,9�QD�=DKXPNL�
X�*UREQLþNRPH�SROMX��NRML�VX�SULND]DQL�QD�VOLFL����LPDMX�YHOLNH�PDNVLPDOQH�SURWRNH�L�YUOR�
YHOLNH�YROXPHQH��1DLPH�UDGL�VH�R�GRWRFLPD�RG�YLãHGQHYQLK�MDNLK�NLãD�NRMLPD�VH�GRGDMX�
]QDþDMQL�SRG]HPQL�GRWRFL�L]�6ORYHQLMH��

6OLND����+LGURJUDPL�YHOLNLK�YRGQLK�YDORYD�UD]OLþLWLK�SRYUDWQLK�UD]GREOMD�=DKXPNH�X�
SUR¿OX�,9�,9�SUHPD�*RRGULFKX��7S� ������GDQD��$� ������NP2

�äXJDM��9LGDNRYLü�âXWLü�������

=DãWLWD�RG�YHOLNLK�YRGD�VD�VOLNH���]DKWLMHYD�L]YHGEH�YHOLNLK�UHWHQFLMD��D�WR�YULMHGL�L�]D�RVWDOH�
YRGRWRNH�X�*UREQLþNRPH�SROMX��7DNYL�VX�UDGRYL�VNXSL�SD�MH�]ERJ�WRJD�WUHEDOR�L�REUD]ORåLWL�
WDNYH�KLGURORãNH�YHOLþLQH��ãWR�MH�ELOR�XþLQMHQR�X�REUDGL�L]�������JRGLQH��äXJDM��9LGDNRYLü�
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âXWLü���=ERJ�WRJD�QLMH�QD�RGPHW�L�RYGMH�QDJODVLWL�GD�MDNH�NLãH�NUDWNRJD�WUDMDQMD�QH�PRJX�
ELWL�PMHURGDYQH�]D�YHOLNH�YRGQH�YDORYH�YRGRWRND�*UREQLþNRJD�SROMD�

3ULPMHURP� *RUQMH� 'REUH� X� SUR¿OX� 7XUNRYLüL� SRWNUHSOMXMH� VH YDåQRVW� LVSUDYQRJD�
GH¿QLUDQMD�SURWRþQH�NULYXOMH�X�SRGUXþMX�YHOLNLK�YRGD��1D�VOLFL���SULND]DQH�VX�UD]OLþLWH�
SURWRþQH� NULYXOMD� SR� UD]OLþLWLP� UD]GREOMLPD�� V� YUOR� YHOLNLP� PHÿXVREQLP� UD]OLNDPD� X�
SURGXOMHQLP�GLMHORYLPD��QD�ãWR�MH�XSR]RUHQR�SULMH�SURYHGHQLK�PMHUHQMD�SURWRND�YHOLNLK�
YRGD�������JRGLQH��%UNLü���������3ULKYDWOMLYD� MH�SURWRþQD�NULYXOMD�RGUHÿHQD�QD�RVQRYL�
PMHUHQMD�NRMLPD�VX�ELOH�REXKYDüHQH�L�YHOLNH�YRGH��R]QDþHQD�QD�VOLFL�����NRMD�MH�SURYHOD�
L�SURWRþQX�NULYXOMX�GH¿QLUDOD�WYUWND�Hidroing��=DJUHE�������JRGLQH��7HN�MH�QD�RVQRYL�WH�
SURWRþQH�NULYXOMX�ELOR�PRJXüH�UHDOQR�GH¿QLUDWL�YHOLNH�YRGH�UD]OLþLWLK�SRYUDWQLK�UD]GREOMD�
NRMH�XJURåDYDMX�JUDG�2JXOLQ��äXJDM�L�3DYOLü��������

6OLND����3URWRþQH�NULYXOMH�*RUQMH�'REUH�X�SUR¿OX�7XUNRYLüL
�SUHPD�%UNLü��������L�äXJDM��3DYOLü�������

4. VELIKE VODE U HRVATSKOM ZAGORJU – PRIMJER ŠEMNICE

=D� L]YHGEHQL� SURMHNW� UHJXODFLMH� SRWRND� âHPQLFD� X� +UYDWVNRP� ]DJRUMX� QD� GLRQLFL�
NUR]� QDVHOMH� âHPQLFD� WUHEDOR� MH� GLPHQ]LRQLUDWL� NRULWR� QD� PDNVLPDOQL� JRGLãQML� SURWRN�
���JRGLãQMHJD�SRYUDWQRJ�UD]GREOMD�4PD[25

��D�SURSXVW�LVSRG�åXSDQLMVNH�FHVWH�QD����JRGLãQMX�
veliku vodu 4PD[50

.

9HOLþLQD�VOLYD�âHPQLFH�GR�SUR¿OD�SURSXVWD�LVSRG�åXSDQLMVNH�L]QRVL�VYHJD��A� ������NP2.



225HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

1D�QMHPX��V�RE]LURP�QD�VWUPH�QDJLEH��QHSRYROMDQ�ÄOHSH]DVW³�REOLN�L�MDNH�RERULQH��PRJXüD�
VX�SRMDYOMLYDQMD�YUOR�YHOLNLK�YRGD��,]UDþXQL�PDNVLPDOQLK�SURWRND�SULPMHQRP�IRUPXOD�9��
7��&KRZD��&KRZ�HW�DOO��������L�'��6UHEUHQRYLüD��6UHEUHQRYLü��������GDMX�VOLþQH�UH]XOWDWH�
�SUHPD�IRUPXOL�9��7��&KRZD��4PD[25

� ������P3�V��4PD[50
� ������P3�V��D�SUHPD�IRUPXOL�'��

6UHEUHQRYLüD�����4PD[25
� ������P3�V��4PD[50

� ������P3�V���
8�RYRPH�VOXþDMX�NRG�UD]PDWUDQMD�YHOLþLQD�PDNVLPDOQLK�SURWRND�±�X�KLGURORãNRP�VPLVOX�±�
]QDþDMQR�MH�GMHORYDQMH�SRVWRMHüHJD�SURSXVWD������RGQRVQR�QMHJRY�PDNVLPDOQL�NDSDFLWHW��
koji iznosi 4PD[SU� ������P3�V��ýLQMHQLFD�GD�MH�SUDNWLþNL�VYDNH�JRGLQH��NRG�MDNH�NLãH�QD�
VOLYX��RELþQR�MHGDQ�SXWD�JRGLãQMH��SRGUXþMH�X]YRGQR�RG�SURSXVWD�SRSODYOMHQR��7R�MDVQR�
JRYRUL�GD� MH�YHOLþLQD�SURWRND�4PD[� ������P3�V�SUDNWLþNL���JRGLãQML�PDNVLPDOQL�SURWRN�
YRGH�QD�VOLYX�âHPQLFH�GR�SURSXVWD��
=D�SRGUXþMH�VOLYD�ULMHNH�.UDSLQH��NRMHPX�SULSDGD�SRWRN�âHPQLFD��QD�RVQRYL�UHJLRQDOQLK�
KLGURORãNLK� DQDOL]D� ELOH� VX� L]YHGHQL� RSüHQLWL� L]UD]L� ]D� PDNVLPDOQH� VSHFL¿þQH� GRWRNH�
UD]OLþLWLK�SRYUDWQLK�UD]GREOMD�X�RYLVQRVWL�RG�YHOLþLQH�VOLYD��TPD[S = f (A���1LMH�QHXRELþDMHQR�
GD� VH� WDNDY� SRVWXSDN�� XNROLNR� LPD� SRX]GDQLK� SRGDWDND� R� L]PMHUHQLP� PDNVLPDOQLP�
SURWRNDPD��SULPMHQL�]D�RGUHÿLYDQMH�PDNVLPDOQLK�SURWRND�UD]OLþLWLK�SRYUDWQLK�UD]GREOMD��
0MHUQL� SUR¿OL� QD� FLMHORPH� VOLYX� �UHJLML�� WUHEDMX� ELWL� UDVSRUHÿHQL� WDNR� GD� VH� REXKYDWL� L�
EUGVNL�L�UDYQLþDUVNL�GLR��D�L]YHGHQH�]DNRQLWRVWL�TPD[S = f (A��PRJX�ELWL�MHGLQVWYHQH�LOL�]D�
SRMHGLQH�XåH�UHJLMH�LOL�]DVHEQR�]D�EUGVNL��RGQRVQR�]D�UDYQLþDUVNL�GLR��
0HÿXWLP��QDMYDåQLMH�RG�VYHJD�MH�GD�VX�SURWRþQH�NULYXOMH�X�PMHUQLP�SUR¿OLPD�SRX]GDQR�
GH¿QLUDQH�X�SRGUXþMX�YHOLNLK�YRGD��3URWRþQH�NULYXOMH�X�SRGUXþMX�YHOLNLK�YRGD�UHGRYLWR�VH�
SURGXOMXMX�X�UDVSRQX�]QDWQR�YHüHP�RG������DPSOLWXGH�SRVWRMHüLK�YRGRPMHUHQMD�±�NDNR�MH�
SUHSRUXþHQR�X�OLWHUDWXUL��3HWNRYLü��������-RYDQRYLü�L�GUXJL���������8�QHNLP�VOXþDMHYLPD��
DOL� VDPR� QDNRQ� SDåOMLYRJD� SURYMHUDYDQMD�� QDNRQ� ãWR� VH� SURYHGH� UHJLRQDOQD� DQDOL]D��
PRJXüH�MH�SULKYDWLWL�HNVWUDSROLUDQL�GLR�SURWRþQH�NULYXOMH�L�X�]QDWQR�YHüHP�UDVSRQX�RG����
��UDVSRQD�YRGRVWDMD�V�L]PMHUHQLP�SURWRNRP��äXJDM��������
0DNVLPDOQL� GRWRFL� RGUHÿHQL� QD� RVQRYL� SURWRþQLK�NULYXOMD� V� SRGFMHQMHQLP�SURGXOMHQLP�
GLMHORYLPD�LPDMX�]D�UH]XOWDW�QHUHDOQH�]DNRQLWRVWL�YH]D�TPD[S = f (A), koje daju preniske 

YULMHGQRVWL�PDNVLPDOQLK�JRGLãQMLK�VSHFL¿þQLK�GRWRND�UD]OLþLWLK�SRYUDWQLK�UD]GREOMD�TPD[S.
8�VOXþDMX�âHPQLFH�WDNR�RGUHÿHQL�PDNVLPDOQL�JRGLãQML�SURWRN����JRGLãQMHJD�SRYUDWQRJ�
UD]GREOMD�ELR�EL��4PD[25

� ������P3�V�LOL���������JRGLãQMHJD�SURWRND�QD�RVQRYL�IRUPXOH�9��
7��&KRZD��

1D�SRWRFLPD�0HGYHGQLFH�SRVWRML�]QDWDQ�EURM�OLPQLJUDID��GXJL�QL]RYL�PRWUHQMD�L�PMHUHQMD�
KLGURORãNLK�YHOLþLQD��DOL�SUDNWLþNL�QHPD�PMHUHQMD�]D�YULMHPH�SRMDYOMLYDQMD�YHOLNLK�YRGD��
�,]QLPND�MH�YRGRPMHUHQMH�+LGURLQJD��=DJUHE�]D�YULMHPH�YHOLNH�YRGH����L����VUSQMD��������
8� UDQLMLP� VWXGLMDPD� L� REUDGDPD� �RG�SRORYLFH�SD�GR�RVDPGHVHWLK�JRGLQD����� VWROMHüD���
QDNRQ�SURYHGHQLK�RSVHåQLK�DQDOL]D��MDVQR�MH�]DNOMXþHQR�GD�VH�YHOLNH�YRGH�QH�PRJX�UHDOQR�
RGUHGLWL�QD�RVQRYL�SRGDWDND�V�KLGURORãNLK�SUR¿OD�L�RG�WDNYRJD�VH�SULVWXSD�RGXVWDOR��QHJR�
LK�VH�PRUD�GH¿QLUDWL�SRVUHGQLP�QDþLQRP��
1DNRQ� SULPMHQD� UD]OLþLWLK� LVNXVWYHQLK� SULVWXSD�� SUHSRUXþHQD� MH� L� NRULãWHQD� PHWRGD��
RGQRVQR�IRUPXOD�9��7��&KRZD��2YD�VH�PHWRGD�PRåH�SULPLMHQLWL�X�UD]OLþLWLP�VOXþDMHYLPD��
DOL�MH��SRJRWRYR�NRG�YUOR�PDOLK�VOLYRYD��YUOR�RVMHWOMLYD�QD�RGDEUDQX�YHOLþLQX�EURMD�NULYXOMH�
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&1��1DLPH� L�PDOH� UD]OLNH�X�EURMX�NULYXOMH�&1�PRJX�GDWL� YHOLNH� UD]OLNH�X�YHOLþLQDPD�
PDNVLPDOQLK� SURWRND� L� X� KLGURJUDPLPD� YHOLNLK� YRGQLK� YDORYD� ±� NDNR� MH� QD� SULPMHUX�
����JRGLãQMH�YHOLNH�YRGH�.UDOMHYHþNRJD�SRWRND�X�SUR¿�OX�QDVXWH�EUDQH�/DJYLü�±�SULND]DQR�
na slici 3. 

6OLND����.UDOMHYHþNL�SRWRN��SUR¿�O�EUDQH�/DJYLü������JRGLãQML�YRGQL�YDORYL�RG�NLãH�WUD�
MDQMD����PLQXWD�]D�UD]OLþLWH�YULMHGQRVWL�EURMHYD�NULYXOMD�&1��+LGURLQåHQMHULQJ�������

6� GUXJH� VWUDQH� L]ERU� PMHURGDYQRJD� EURMD� NULYXOMH� &1� SRGORåDQ� MH� VXEMHNWLYQRVWL�
REUDÿLYDþD��=ERJ�WRJD�MH�ELOR�SURYHGHQR�XVSRUHÿLYDQMH�UH]XOWDWD�L]UDþXQD�����JRGLãQMLK�
PDNVLPDOQLK�SURWRND�L�RGJRYDUDMXüLK�YROXPHQD�YHOLNLK�YRGQLK�YDORYD�SUHPD�UD]OLþLWLP�
REUDGDPD�L�SUHPD�UD]OLþLWLP�LVNXVWYHQLP�SULVWXSLPD��D�SUHJOHG�UH]XOWDWD�MH�X�WDEOLFL���
1D�RVQRYL�PHÿXVREQH�XVSRUHGEH�YHOLþLQD�����JRGLãQMLK�PDNVLPDOQLK�SURWRND�L�YROXPHQD�
QMLKRYLK� YRGQLK� YDORYD� X� WDEOLFL� ��� PRåH� VH� ]DNOMXþLWL� GD� VX� QDMSULKYDWMLYLML� SURWRN� L�
YROXPHQ�KLGURJUDPD�YRGQRJD�YDOD��4PD[100

� ������P3�V�L�W
100

 ���������P3��1DSRPLQMH�
VH�GD�MH�ELOR�XVYRMHQR�GD�]D�PDNVLPDOQL�SURWRN��QD�NRML�VH�NDGD�VH�VSOMRãWL�NUR]�UHWHQFLMX��
RERULQD�WUDMH���VDW��D�]D�YROXPHQ�QD�NRML�VH�GLPHQ]LRQLUD�UHWHQFLMD�RERULQD�WUDMH���VDWD�
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7DEOLFD����.UDOMHYHþNL�SRWRN��SUR¿�O�EUDQH�/DJYLü��SUHJOHG�YHOLþLQD�����JRGLãQMLK�YHOLNLK�
YRGD�SUHPD�UD]OLþLWLP�SULVWXSLPD��+LGURLQåHQMHULQJ�������

Metoda
(formula)

Qmax100

(m
3
/s)

qmax100

(m
3
/s/km

2
)

W100

(m
3
)

Napomena

V.T.Chow 20,8 4,91 173.000 Prema Glavnom projektu, CN = 87

V.T.Chow
V.T.Chow

16,1
(12,3)

3,80
(2,90)

70.850
177.740

Prema IDVOGZ-u; tk = 1 sat; CN = 82
Prema IDVOGZ-u; tk = 4 sata; CN = 82

V.T.Chow
V.T.Chow

25,5
(16,5)

6,01
(3,89)

111.940
237.800

tk = 1 sat; CN = 89
tk = 4 sata; CN = 89

Jedin.hidrogr. 25.5 6,01 400.000 Prema VOGZ-u; tk = 24 sata

34,4 8,11 358.050 =2,78 sati; = 2,0; P = 1200 mm

Racional.for. 31,2 7,37 Tc = 1 sat; c = 0,52

26,1 6,16

Müller 41,9 9,88

Espey-Altman 23,8 5,61 173.000 Tc = 46,2 min

Gian.-Vissen. 41,4 9,76 Tc = 1,06 sati

1DSRPHQD��8�WDEOLFL���NUDWLFD�,'92*=�]QDþL��,]PMHQH�L�GRSXQH�YRGRSULYHGQH�RVQRYH�
*UDGD� =DJUHED�� D� NUDWLFD�92*=� MH�9RGRSULYUHGQD� RVQRYD�*UDGD� =DJUHED�� t

k
� �VDWL�� MH�

WUDMDQMH�NLãH��Ĳ��VDWL� MH�YULMHPH�SRGL]DQMD�YRGQRJD�YDOD��ȕ�MH�IDNWRU�SRYUãLQVNRJD�RWMHFDQMD��
P��PP��MH�SURVMHþQD�JRGLãQMD�NROLþLQD�RERULQH��TF��PLQ��MH�YULMHPH�NRQFHQWUDFLMH�L�F je 

RWMHFDMQL�NRH¿�FLMHQW�

1DYHGHQLP�VH�SULPMHULPD�åHOMHOR�XND]DWL�QD�VOMHGHüH�
=D� GH¿�QLUDQMH� PDNVLPDOQLK� JRGLãQMLK� SURWRND� UD]OLþLWLK� SRYUDWQLK� UD]GREOMD� ]D� PDOH�
VOLYRYH�PRåH�VH�NRULVWLWL�UDQLMH�L]YHGHQH�UHJLRQDOQH�L]UD]H�REOLND�TPD[S = f (A���DOL�MH�SULWRP�
QHRSKRGQR�GD�VH�RQL�WHPHOMH�QD�UHDOQLP�SURWRþQLP�NULYXOMDPD�X�SRGUXþMX�YHOLNLK�YRGD�
8NROLNR�VH�NRULVWH�LVNXVWYHQH�IRUPXOH��LVSUDYQR�MH�SURYHVWL�L]UDþXQH�QD�RVQRYL�QHNROLNR�
IRUPXOD�� XVSRUHGLWL�PHÿXVREQR� UH]XOWDWH� L� RGDEUDWL� L� REUD]ORåLWL� RGDEUDQH�PDNVLPDOQH�
SURWRNH�L�KLGURJUDPH�YHOLNLK�YRGQLK�YDORYD�
5HDOQRVW�UHJLRQDOQLK�RYLVQRVWL�TPD[S = f (A��SUYHQVWYHQR�RYLVL�R�SRX]GDQRVWL�SURGXOMHQLK�
GLMHORYD�SURWRþQLK�NULYXOMD��8NROLNR�VX�HNVWUDSROLUDQL�SURWRFL��QD�RVQRYL�NRMLK�VX�L]UD]L��
TPD[S = f (A��L]YHGHQL��SUHQLVNL��YHOLNH�üH�YRGH�ELWL�]QDþDMQR�SRGFLMHQMHQH�±�PRJX�ELWL�þDN�
L�QHNROLNR�SXWD�PDQMH�RG�UHDOQLK�YULMHGQRVWL��3UHPD�WRPH��SULMH�GH¿�QLUDQMD�UHJLRQDOQLK�
RYLVQRVWL�TPD[S = f (A��QXåQR�MH�WHPHOMLWR�SURYMHULWL�SURGXOMHQH�GLMHORYH�SURWRþQLK�NULYXOMD�
8� GRVWD� VOXþDMHYD� SRVWRML� QHNROLNR� REUDGD� YHOLNLK� YRGD� SURYHGHQLK� X� UD]OLþLWLP�
UD]GREOMLPD�V�PHÿXVREQR�UD]OLþLWLP�YHOLþLQDPD�YHOLNLK�YRGD��7DNRYH�MH�REUDGH�SRWUHEQR�
±�DOL�SULMH�SURMHNWLUDQMD�±�QRYHOLUDWL��D�QRYHOLUDQH�UHYLGLUDWL��1DURþLWR�QLMH�SUHSRUXþOMLYR�
GD�VH�QD�LVWRPH�YRGRWRNX�SR�RGYRMHQLP�GLRQLFDPD�UDGH�]DVHEQH�REUDGH��,]YRGL�OL�VH�QD�
WDNDY�QDþLQ�QRYHOLUDQMH�YULMHGQRVWL�YHOLNLK�YRGD�X�VNORSX�JODYQRJD�SURMHNWD��X�QDMPDQMX�
UXNX�üH�VH�SURGXOMLWL�URNRYH��D�L�VWYRULWL�RGUHÿHQH�SUREOHPH��XNROLNR�VH�XVWDQRYH�QMLKRYD�
]QDþDMQD�SRYHüDQMD�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.18.

HIDROLOŠKI EKSTREMI NA SLIVU RIJEKE BREGANE

6$ä(7$.�� 3URYHGHQD� MH� XVSRUHGED� YULMHGQRVWL� PMHURGDYQLK� YRGRVWDMD� L� SURWRND� ]D�
UD]OLþLWH� SRYUDWQH� SHULRGH� GH¿QLUDQH� ]D� WUL� UD]OLþLWD� SHULRGD� PMHUHQMD� QD� KLGURORãNLP�
SRVWDMDPD�QD�VOLYX�ULMHNH�%UHJDQH����������������±����������������������±�������L���������
������$QDOL]H�XND]XMX�QD�]QDþDMQD�SRYHüDQMD�RþHNLYDQLK�YRGRVWDMD�L�SURWRND�]D�SRMHGLQH�
SRYUDWQH�SHULRGH��8NROLNR�VH�XþHVWDORVW�KLGURORãNLK�HNVWUHPD�NRML�VX�VH�SRMDYLOL�QDNRQ�
������ JRGLQH� QDVWDYL� L� X� EXGXüQRVWL��PRUDW� üH� VH� YRGLWL� UDþXQD� R� ]QDþDMQRP� XWMHFDMX�
WDNYLK�GRJDÿDMD�QD�UH]XOWDWH�VWDWLVWLþNLK�L�KLGURORãNLK�DQDOL]D��D�NDNR�SRND]XMH�RYDM�UDG�
NUR]�UD]PDWUDQMH�WUL�KLGURORãND�QL]D�UD]OLþLWLK�GXOMLQD�PMHUHQMD��6�RE]LURP�QD�XRþHQ�WUHQG�
KLGURORãNLK�HNVWUHPD�QD�VOLYX��]D�RþHNLYDWL�MH��QDNRQ�VYDNRJ�WDNYRJ�GRJDÿDMD��]QDþDMQH�
ãWHWH� QD� LPRYLQL� L� XþHVWDOX� SRWUHEX� ]D� LQWHUYHQWQLP�PMHUDPD� QD� VDPRP� YRGRWRNX�� 8�
SHUVSHNWLYL�XRþHQ�KLGURORãNL�WUHQG�]DKWLMHYD�RGJRYDUDMXüL�RGJRYRU�VPDQMHQMD�UL]LND�RG�
SRSODYD�X�SODQVNRP�SULVWXSX�
./-8ý1(�5,-(ý,��YRGRVWDM��SURWRN��VWDWLVWLþND�DQDOL]D��KLGURORãNL�HNVWUHPL

$%675$&7��$�FRPSDULVRQ�RI�YDOXHV�RI�GHVLJQ�ZDWHU�OHYHOV�DQG�GLVFKDUJHV�IRU�GL൵HUHQW�
UHWXUQ�SHULRGV�ZDV�FRQGXFWHG�IRU�WKUHH�PHDVXUHPHQW�SHULRGV�DW�WKH�K\GURORJLFDO�VWDWLRQV�
LQ�WKH�%UHJDQD�ULYHU�EDVLQ���������������������������������������DQG��������������7KH�
DQDO\VHV�LQGLFDWH�D�VLJQL¿FDQW�LQFUHDVH�LQ�H[SHFWHG�ZDWHU�OHYHOV�DQG�GLVFKDUJHV�IRU�LQGL-
YLGXDO�UHWXUQ�SHULRGV��,I�WKH�IUHTXHQF\�RI�K\GURORJLFDO�H[WUHPHV�WKDW�KDYH�RFFXUUHG�DIWHU�
�����FRQWLQXHV�LQ�WKH�IXWXUH��D�VLJQL¿FDQW�LPSDFW�RI�VXFK�HYHQWV�RQ�WKH�UHVXOWV�RI�VWDWLVWL-
FDO�DQG�K\GURORJLFDO�DQDO\VHV�ZLOO�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW��DV�VKRZQ�LQ�WKLV�SDSHU�E\�
WKH�DQDO\VLV�RI�WKUHH�K\GURORJLFDO�VHULHV�ZLWK�GL൵HUHQW�PHDVXUHPHQW�OHQJWKV��&RQVLGHULQJ�
WKH�REVHUYHG�WUHQG�RI�K\GURORJLFDO�H[WUHPHV�LQ�WKH�EDVLQ��VLJQL¿FDQW�SURSHUW\�GDPDJHV�
DQG�D�QHHG�IRU�LPSOHPHQWLQJ�HPHUJHQF\�PHDVXUHV�RQ�WKH�ZDWHUFRXUVH�FDQ�EH�H[SHFWHG�
DIWHU�HDFK�VXFK�HYHQW��7KH�JHQHUDO�K\GURORJLFDO�WUHQG�ZH�REVHUYHG�UHTXLUHV�DQ�DGHTXDWH�
UHVSRQVH�LQ�YLHZ�RI�ÀRRG�ULVN�UHGXFWLRQ�LQ�WKH�SODQQLQJ�DSSURDFK��
.(<:25'6��ZDWHU�OHYHO��GLVFKDUJH��VWDWLVWLFDO�DQDO\VLV��K\GURORJLFDO�H[WUHPHV
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1. UVOD

5HFHQWQL� YHOLNRYRGQL� GRJDÿDML� QD� VOLYX� ULMHNH� %UHJDQH� ]DELOMHåHQL� VX� ������� ������ L�
������JRGLQH�WH�VX�RSHWRYDQR�SRND]DOL�L]UD]LWR�EXMLþQL�NDUDNWHU�YRGRWRND��'+0=���������
3UHOLMHYDQMH� L]� NRULWD� X]URNRYDOR� MH� SRSODYOMLYDQMH� NXüDQVWDYD�� PMHVWLPLþQR� UXãHQMH�
XWYUÿHQLK�REDOD�L�RGQRãHQMH�ãOMXQþDQRJ�]DREDOMD��%XMLþQLP�WRNRP�XQLãWHQH�VX�EHWRQVNH�
NDVNDGH�� RGQHVHQL� PRVWRYL� L� SURSXVWL�� RãWHüHQH� VX� FHVWH� V� DVIDOWQLP� L� PDNDGDPVNLP�
]DVWRURP�� EDQNLQH� L� SURSXVWL�� D� QDWDORåHQ� QDQRV� QD� SRMHGLQLP� ORNDFLMDPD� ]QDþDMQR� MH�
VPDQMLR�SURWRþQL�SUR¿O�
8VOLMHG�LQWHQ]LYQLK�RERULQD�L�SRMDYH�EXMLþQRJ�WRND������������VYLEQMD�L�����������UXMQD�������
JRGLQH�SRþHYãL�QL]YRGQR�RG�PRVWD�X�VWDFLRQDåL��������GHVQD�NRQNDYQD�REDOD�GRVORYQR�
MH�ÄRGQHVHQD³�X�6DYX�WH�MH�SULWRP�X�GXåLQL�RG�FFD�����P�IRUPLUDQR�QRYR�NRULWR�ãLULQH�
������P��VOLND�����2VLP�]QDþDMQRJ�RãWHüHQMD�NRULWD�L�VDPRJ�XãüD��%UHJDQD�MH�GDOMQMRP�
SURJUHVLYQRP� HUR]LMRP� L� XUXãDYDQMHP� GHVQH� REDOH� SULMHWLOD� RãWHüHQMHP� WH� UXãHQMHP�
VDYVNRJ�QDVLSD�X�QHSRVUHGQRM�EOL]LQL��ãWR�MH�]DKWLMHYDOR�SURYHGEX�LQWHUYHQWQLK�PMHUD�QD�
lokaciji.

6OLND����8ãüH�ULMHNH�%UHJDQH��������������L������J���*RRJOH�(DUWK�

1DYHGHQL�ãWHWQL�GRJDÿDML�GLMHORP�VX�SRVOMHGLFD�VWDQMD�YRGRWRND�NRML�MH�VDPR�GMHORPLþQR�
UHJXOLUDQ�L�XUHÿHQ�L�NRML�GLMHORP�VYRJ�WRND�QH�SULKYDüD�YRGH�QL����JRGLãQMHJ�SRYUDWQRJ�
UD]GREOMD�� 'RGDWQR�� QD� SRMHGLQLP� GLMHORYLPD� X]GXåQRJ� SUR¿OD� ULMHNH� %UHJDQH� ]ERJ�
HUR]LMH�QD�VOLYX��D�XVOLMHG�LQWHQ]LYQLK�RERULQD��QDVWDOD�VX�WDORåHQMD�L�]DWUSDYDQMD�UHODWLYQR�
SOLWNLK�SUR¿OD�]ERJ�þHJD�MH�SUREOHP�SODYOMHQMD�GRGDWQR�L]UDåHQ��'+0=��������
,VWRYUHPHQR�� QHGYRMEHQD� MH� XþHVWDORVW� YHOLNRYRGQLK� GRJDÿDMD� X� SHULRGX� SRVOMHGQMLK�
GHVHWDN� JRGLQD� NRML� VX� YLãHVWUXNR� YHüL� RG� VYLK� GRJDÿDMD� ]DELOMHåHQLK� X� SUHWKRGQRP�
���JRGLãQMHP�SHULRGX�PMHUHQMD�LVWLK�QD�VOLYX������������������,VWL�QHGYRMEHQR�]QDþDMQR�
XWMHþX� QD� UH]XOWDWH� VWDWLVWLþNLK� L� KLGURORãNLK� DQDOL]D� QD� VOLYX� L� GRYRGH� X� SLWDQMH� QDþLQ�
NRULãWHQMD�PMHUHQMD�L]�SUHWKRGQLK�SHULRGD�X�GDOMQMLP�DQDOL]DPD��,PDMXüL�X�YLGX�L�SURFMHQH�
NOLPDWVNLK�SURPMHQD�X�EOLVNRM�EXGXüQRVWL��PRåH�VH�JRYRULWL�R�L]PLMHQMHQRP�KLGURORãNRP�
UHåLPX�VOLYD�
3URFMHQH�NOLPDWVNLK�SURPMHQD�SR� UD]OLþLWLP�VFHQDULMLPD�SRND]XMX�GD�üH�X�RYRP�GLMHOX�
(XURSH�X�UD]GREOMX���������������GRüL�GR�SURPMHQD�WHPSHUDWXUD�]UDND�L�NROLþLQH�RERULQD�
X�RGQRVX�QD�UHIHUHQWQR�UD]GREOMH����������������81)&&&���������8�ãLURM�RNROLFL�VOLYD�
%UHJDQH�]LPVNL�L�OMHWQL�SHULRG�ELW�üH�X�SURVMHNX�WRSOLML�]D������&�GR����&��GRN�üH�X�RVWDOLP�
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SHULRGLPD� ELWL� WRSOLML� SURVMHþQR� ]D� �� �&� GR� ���� �&�� 5D]OLNH� X� NROLþLQL� RERULQD� ELW� üH�
QDMRþLWLMH�X�VH]RQDPD��8�]LPVNLP�PMHVHFLPD�NROLþLQD�RERULQH�SRYHüDW�üH�VH�]D���������D�
X�SUROMHWQLP�L�OMHWQLP�RQH�üH�VH�VPDQMLWL�]D���������'+0=��������

5LMHND�%UHJDQD�GXOMLQH����NP�SUHGVWDYOMD�JUDQLþQL�YRGRWRN�L]PHÿX�5HSXEOLNH�+UYDWVNH�L�
5HSXEOLNH�6ORYHQLMH�RG�VYRJ�VUHGQMHJ�GLMHOD�NRG�QDVHOMD�*DEURYLFD�GR�XãüD�X�ULMHNX�6DYX��
5LMHND� %UHJDQD� L� QMHQL� JODYQL� SULWRFL� V� KUYDWVNH� VWUDQH� 7LVRYDþND� %UHJDQD�� 5DNRYDF��
'REUL�SRWRN��-DUDN��9HOLND�'UDJD��âNUERWQLN�L�%UHJDQLFD��D�VD�VORYHQVNH�QHNROLNR�PDQMLK�
SULWRND�� 6HYãNRY� MDUHN� L�.DPHQMDN�� IRUPLUDMX� GREUR� UD]JUDQDWX� KLGURJUDIVNX�PUHåX� X�
VOLYX�OHSH]DVWRJ�REOLND�SRYUãLQH�$ ������NP2�NRML�SULSDGD�VOLYX�ULMHNH�6DYH��+LGURNRQ]DOW�
pr., 2018).

9RGRPMHUHQMD�YRGRVWDMD� L� SURWRND�ELOD� VX�GRVWXSQD�]D� WUL� KLGURORãNH� VWDQLFH� �6OLND�����
%UHJDQD�5HPRQW��%UHJDQD���.RUHWLüL��%UHJDQD��L�6YLQMDULüL��%UHJDQLFD���,VWRYUHPHQR��QD�
VOLYX�QH�SRVWRMH�NLãRPMHUQH�VWDQLFH�NRMH�EL�RPRJXüLOH�SRWYUGX�YRGRPMHUHQMD�WHPHOMHP�
NRUHODFLMH�LVWLK�V�L]PMHUHQRP�RERULQRP�
/LPQLJUDIVND� SRVWDMD� %UHJDQD� UHPRQW� �ãLIUD� SRVWDMH� ������ QDOD]L� VH� QD� YRGRWRNX�
%UHJDQD�]DSRþHOD�MH�V�UDGRP�������������.RWD�QXOH�SRVWDMH�QDOD]L�VH�QD���������P�Q�P��
=DELOMHåHQL�HNVWUHPL�YRGRVWDMD�X�UD]GREOMX�PMHUHQMD���������������L]QRVH��PLQLPXP�+ �
���FP�]DELOMHåHQ�MH��������������GRN�MH�PDNVLPXP�+ �����FP�]DELOMHåHQ�������������
=DELOMHåHQL� HNVWUHPL� SURWRND� X� UD]GREOMX� PMHUHQMD� ������������ L]QRVH�� PLQLPXP�4 �
������P3�V�]DELOMHåHQ�MH�������������WH�PDNVLPXP�4 �������P3�V�]DELOMHåHQ�������������
(DHMZ, 2018).

6OLND����/RNDFLMH�KLGURORãNLK�VWDQLFD�QD�VOLYX�%UHJDQH
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Limnigrafska postaja Koretići (šifra postaje 3254) nalazi se na vodotoku Bregana započela 
je s radom 01.09.1980. Kota nule postaje nalazi se na 332,288 m n.m. Zabilježeni ekstremi 
vodostaja u razdoblju mjerenja 1980. - 2015. iznose: minimum H= 18 cm zabilježen 
09.08.1982. te maksimum H= 154 cm zabilježen 23.05.2015. Zabilježeni ekstremi protoka 
u razdoblju mjerenja 1980. - 2015. iznose: minimum Q= 0,030 m3/s zabilježen 09.08.1982. 
te maksimum Q= 20,61 m3/s zabilježen 23. 5. 2015. (DHMZ, 2018).
Limnigrafska postaja Svinjarići (šifra postaje 3252) nalazi se na vodotoku Breganica 
započela je s radom 23.05.1980. Kota nule postaje nalazi se na 235,240 m n.m. Zabilježeni 
ekstremi vodostaja u razdoblju mjerenja 1980. - 2015. iznose: minimum H= 6 cm zabilježen 
28.08.2012. te maksimum H= 96 cm zabilježen 23. 5. 2015. Zabilježeni ekstremi protoka u 
razdoblju mjerenja 1980. - 2015. iznose: minimum Q= 0,015 m3/s zabilježen 21.08.1989., 
te maksimum Q= 9,05 m3/s zabilježen 23.05.2015. (DHMZ, 2018).

3. METODOLOGIJA

Za statističke i hidrološke analize, rezultati kojih su prikazani u ovom radu, korištene su 
poznate statističke metode i nastavno se daje pregled odabranih za analize u ovom radu. 
Njima se utvrđuju temeljni uvjeti i pretpostavke za podatke i analize.
Da bi se za vremenski niz podataka,vodostaja i protoka, mogle primijeniti statističke 
metode i proračun vjerojatnosti, članovi niza te niz moraju zadovoljiti sljedeće uvjete: 
članovi niza moraju biti slučajne varijable, članovi niza moraju biti međusobno neovisni, 
članovi niza moraju biti stacionarni, nadalje niz mora biti homogen (istovrstan) te 
dovoljno dug.
Provjera homogenosti nizova velikih voda (vodostaja i protoka) vršena je sa svrhom 
izdvajanja prirodnih poremećaja od umjetno uzrokovanih promjena. Za ispitivanje 
homogenosti nizova korišten je Wilcoxon-Mann-Whitney U test (Wilcoxon, 1945). U test 
je neparametarski test, odnosno test rangiranja gdje su oblici razdioba skupova nepoznati. 
Za niz koji se testira pretpostavke su da su članovi osnovnih skupova međusobno neovisni 
te da su osnovni skupovi neprekinuti. Nulta hipoteza testa je da nema značajnih promjena 
u podacima. U slučaju da se nulta hipoteza odbacuje, alternativna hipoteza je da postoje 
značajne promjene uzrokovane prirodnim ili umjetnim uzorcima. Mjerilo za prihvaćanje 
ili odbacivanje nulte hipoteze je standardno jedinično odstupanje U

0
. Uz razinu povjerenja 

 = 0.05 (vjerojatnost 95 % da je niz homogen) nulta hipoteza se prihvaća ako je -1.96 < 
U

0
 < 1.96.

Provjera duljine niza vršena je na osnovu veličine pogreške koe�cijenta varijacije 
cv

,
prema metodama koje preporuča UNESCO (McMahon, 1982), odnosno prema Kricky-
Menkelovoj jednadžbi (Srebrenović, 1970). Kod obje metode koe�cijent varijacije (Cv) je 
relativna mjera disperzije izražena u postocima. Veći koe�cijent varijacije pokazuje veću 
raspršenost, odnosno manju reprezentativnost aritmetičke sredine. Standardna devijacija 
( ) je prosječno odstupanje pojedinačnih vrijednosti numeričkog obilježja od aritmetičke 
sredine. Slijedi da je niz dovoljno dug ukoliko je pogreška koe�cijenta varijacije 

cv
 ≤ 0.1.

Vrijednosti maksimalnih vodostaja i protoka za različite vjerojatnosti pojavljivanja 
proračunate su prema sljedećim teorijskim funkcijama raspodjele: Gauss (Normalna), 
Galton (Logaritamsko –normalna), Gumbel, Pearson III i Log Pearson III (Ožanić, 2004). 
Odabir mjerodavne teorijske funkcije raspodjele za proračunate vjerojatnosti ekstremnih 
događaja provodi se korištenjem testova dobrote prilagodbe.
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Testovi dobrote prilagodbe govore kolika je povezanost mjerenog uzorka s teoretskom 
vjerojatnošću distribucijske funkcije. Odnosno, koliko teoretska distribucija odgovara 
mjerenim podacima. Primijenjeni testovi prilagodbe su: Kolmogorov-Smirnovljev test 
(Stephens, 1973) i Anderson - Darlingov test (Anderson i Darling, 1954).
Linearni trendovi procijenjeni su za godišnje vrijednosti maksimalnih protoka, a 
signi�kantnost njihovih promjena testirana je neparametarskim Mann-Kendallovim 
testom (Gajić-Čapka i Cesarec, 2010).

4. REZULTATI

S obzirom na uočene promjene u nizovima vodostaja i protoka na slivu provedene su 
analize za tri različita razdoblja: a) do 1999 – HS Bregana remont 1970. – 1999., HS 
Koretići i HS Svinjarići 1980. – 1999.; b) do 2015. – Bregana remont 1970. – 2015., HS 
Koretići i HS Svinjarići 1980. – 2015.; c) razdoblje 2000. – 2015. (sve tri postaje).
Provjera homogenosti (Tablica 1) pokazuje da su svi analizirani nizovi na svim hidrološkim 
postajama homogeni.
Provjera duljine nizova (Tablica 2) pokazuje da su svi analizirani nizovi vodostaja na 
svim hidrološkim postajama dovoljno dugi. No, istovremeno obje metode pokazuju 
da su analizirani nizovi protoka za razdoblje 1970.(1980.) – 1999. na svim hidrološkim 
postajama dovoljno dugi, dok za kraća razdoblja 1970.(1980.) – 2015. i 2000. – 2015. nisu 
dovoljno dugi. Slijedno, daljnjom analizom, metode pokazuju da 46-godišnji niz (1970. – 
2015.) nije dovoljno dug, dok iste metode za 30-godišnji niz (1970. – 1999.) pokazuju da je 
dovoljno dug. Primjećuje se zanimljivim da su zbog ekstremnih protoka koji su se javili u 
periodu 2000. – 2015. zaključci testova duljine niza suprotni pretpostavljenoj i uobičajenoj 
hidrološkoj praksi kojom se očekuje da su nizovi maksimalnih protoka duljine 30 ili više 
godina, prema različitim autorima, dovoljno dugi za donošenje pouzdanih zaključaka 
(Žugaj, 2000).

7DEOLFD����3URYMHUD�KRPRJHQRVWL�QL]RYD

HS Bregana remont

Razdoblje
Vodostaj 
[cm]

Protok 
Razdoblje

Vodostaj 
[cm]

Protok 
Razdoblje

Vodostaj 
[cm]

Protok 

1970-1999 � � 1980-1999 � � 1980-1999 � �
1970-2015 � � 1980-2015 � � 1980-2015 � �
2000-2015 � � 2000-2015 � � 2000-2015 � �

HS Bregana remont

Razdoblje
Vodostaj 
[cm]

Protok 
Razdoblje

Vodostaj 
[cm]

Protok 
Razdoblje

Vodostaj 
[cm]

Protok 

Unesco

1970-1999 � � 1980-1999 � � 1980-1999 � -

1970-2015 � - 1980-2015 � - 1980-2015 - -

2000-2015 � - 2000-2015 � - 2000-2015 - -

.LFN\�0HQNHO
1970-1999 � � 1980-1999 � � 1980-1999 � -

1970-2015 � - 1980-2015 � - 1980-2015 - -

2000-2015 � - 2000-2015 � - 2000-2015 - -

7DEOLFD����3URYMHUD�GXOMLQH�QL]RYD
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7DEOLFD����7HVWRYL�GREURWH�SULODJRGEH

HS Bregana remont

Razdoblje
Vodostaj 
[cm]

Protok 
Razdoblje

Vodostaj 
[cm]

Protok 
Razdoblje

Vodostaj 
[cm]

Protok 

.ROPRJRURY�6PLUQRY
1970-1999 Log P III *XPEHO 1980-1999 Log P III Log P III 1980-1999 *XPEHO Log P III

1970-2015 *XPEHO *DOWRQ 1980-2015 Log P III Log P III 1980-2015 *DOWRQ Log P III

2000-2015 *XPEHO *DOWRQ 2000-2015 Log P III *DOWRQ 2000-2015 *DOWRQ Log P III

Anderson Darling

1970-1999 Log P III Log P III 1980-1999 Log P III Log P III 1980-1999 *XPEHO Log P III

1970-2015 *XPEHO *DOWRQ 1980-2015 Log P III Log P III 1980-2015 Log P III Log P III

2000-2015 Log P III Log P III 2000-2015 Log P III Log P III 2000-2015 Log P III Log P III

7HVWRYL�GREURWH�SULODJRGEH�VX�SRND]DOL�NRMD�RG�DQDOL]LUDQLK�WHRULMVNLK�IXQNFLMD�UDVSRGMHOH�
�*DXVV��*DOWRQ��*XPEHO��3HDUVRQ� ,,,� LOL�/RJ�3HDUVRQ� ,,,�� QDMEROMH�RGJRYDUD�PMHUHQLP�
SRGDFLPD� �7DEOLFD�����0RåH� VH�YLGMHWL� GD�X�YHüLQL� VOXþDMHYD�RED� WHVWD�XND]XMX�QD� LVWH�
WHRULMVNH�

HS Bregana remont
3RYUDWQR� UD]��
[god]

1970-1999 1970-2015 2000-2015

9RGRVWDM�>FP@ 9RGRVWDM�>FP@ 9RGRVWDM�>FP@
1000 280.93 47.94 327.86 119.74 450.81 260.89

100 224.30 36.98 256.18 75.73 324.54 151.53

25 192.03 30.59 212.64 53.62 252.70 97.55

10 170.69 26.32 183.18 40.47 205.75 66.76

5 153.89 22.92 159.87 31.09 169.46 45.99

2 128.49 17.75 124.66 18.77 116.49 21.50

3RYUDWQR� UD]��
[god]

1980-1999 1980-2015 2000-2015

9RGRVWDM�>FP@ 9RGRVWDM�>FP@ 9RGRVWDM�>FP@
1000 137.57 29.55 210.01 43.54 291.34 52.15

100 115.61 15.22 153.84 23.10 193.33 30.48

25 102.62 10.06 124.66 14.95 146.28 20.34

10 93.79 7.54 106.58 10.75 118.70 14.63

5 86.70 5.98 93.07 8.06 98.98 10.74

2 75.68 4.20 73.95 4.89 72.55 5.94

3RYUDWQR� UD]��
[god]

1980-1999 1980-2015 2000-2015

9RGRVWDM�>FP@ 9RGRVWDM�>FP@ 9RGRVWDM�>FP@
1000 80.49 8.08 165.07 44.00 207.29 53.98

100 64.10 3.92 107.56 13.42 139.83 21.38

25 54.15 2.44 79.88 6.17 103.93 10.85

10 47.41 1.73 63.65 3.51 81.61 6.32

5 42.08 1.30 52.07 2.18 65.05 3.85

2 34.03 0.81 36.61 1.01 42.16 1.53

7DEOLFD����3URUDþXQDWL�PDNVLPDOQL�YRGRVWDML�L�SURWRFL�]D�UD]OLþLWH�YMHURMDWQRVWL
� SRMDYOMLYDQMD

YULMHGQRVWL�PDNVLPDOQLK� YRGRVWDMD� L� SURWRND� ]D� UD]OLþLWH� YMHURMDWQRVWL� SRMDYOMLYDQMD� ]D�
VYH� WUL�KLGURORãNH�SRVWDMH� L� WUL� UD]OLþLWD�SHULRGD�PMHUHQMD�������� ��������±��������������
��������±�������L�������±��������SULND]DQH�VX�X�WDEOLFL����3ULPMHWQR�MH�]QDþDMQR�SRYHüDQMH�
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PMHURGDYQLK� YRGRVWDMD� L� SURWRND� ]D� SHULRG� ������ �������� ±� ������ X� RGQRVX� QD� SHULRG�
������ �������� �� ������7R�SRYHüDQMH�PMHURGDYQLK�YRGRVWDMD� L� SURWRND� MH� MRã� ]QDþDMQLMH�
NDGD�VH�SURPDWUD�SHULRG�������±�������X�RGQRVX�QD�SHULRG����������������������
6LJQL¿NDQWQRVW� OLQHDUQLK� WUHQGRYD� QL]RYD� SRND]XMH� ]QDþDMQH� UD]OLNH� V� RE]LURP� QD�
SURPDWUDQD�UD]GREOMD��3ULND]DQD�MH�WDEOLþQR�X�QDVWDYNX��7DEOLFD����

7DEOLFD����6LJQL¿NDQWQRVW�WUHQGRYD

HS Bregana remont
Razdoblje Mann Kendall Razdoblje Mann Kendall Razdoblje Mann Kendall
1970-1999 -0.5 P3�V ���JRGLQD 1980-1999 ����P3�V ���JRGLQD 1980-1999 ����P3�V ���JRGLQD
1970-2015 ����P3�V ���JRGLQD 1980-2015 ����P3�V ���JRGLQD 1980-2015 ����P3�V ���JRGLQD
2000-2015 �����P3�V ���JRGLQD 2000-2015 ����P3�V ���JRGLQD 2000-2015 ����P3�V ���JRGLQD

5. DISKUSIJA

1D�WHPHOMX�SURYHGHQH�VWDWLVWLþNH�DQDOL]H�L]PMHUHQLK�YRGRVWDMD�L�SURWRND�QD�VOLYX�ULMHNH�
%UHJDQH�XRþOMLY�MH�WUHQG�SRYHüDQMD�PDNVLPDOQLK�JRGLãQMLK�YRGRVWDMD�L�SURWRND�QD�VYH�WUL�
DQDOL]LUDQH�KLGURORãNH�SRVWDMH��3ULND]DQL�VX�GLMDJUDPL�PDNVLPDOQLK�JRGLãQMLK�SURWRND�]D�
KLGURORãNX�SRVWDMX�%UHJDQD�UHPRQW��6OLND����L�]D�KLGURORãNH�SRVWDMH�.RUHWLüL�L�6YLQMDULüL�
�6OLND����V�OLQHDUQLP�WUHQGRYD�X�RGQRVX�QD�WUL�DQDOL]LUDQD�UD]GREOMD��0RåH�VH�XRþLWL�GD�
YULMHGQRVWL�PDNVLPDOQLK�JRGLãQMLK�SURWRND�QH�XND]XMX�QD�VLJQL¿NDQWDQ�WUHQG�]D�UD]GREOMH�
GR�������JRGLQH��]D�UD]GREOMH�GR�������JRGLQH�XND]XMX�QD�SR]LWLYDQ�WUHQG�UDVWD��GRN�]D�
UD]GREOMH�QDNRQ�������JRGLQH�XND]XMX�QD�]QDþDMDQ�SR]LWLYDQ�WUHQG�UDVWD��L�WR�]D�VYH�WUL�
DQDOL]LUDQH�KLGURORãNH�SRVWDMH��7DEOLFD����

6OLND����0DNVLPDOQL�JRGLãQML�SURWRN�]D�+6�%UHJDQD�UHPRQW

7DNRÿHU��EXGXüL�GD�VX�DSVROXWQR�QDMYHüL�]DELOMHåHQL�SURWRFL�QD�VYLP�SRVWDMDPD�RþLWDQL�
�������������L�������JRGLQH��WR�MH�]QDþDMQR�XWMHFDOR�QD�RGUHÿLYDQMH�PDNVLPDOQLK�SURWRND�
UD]OLþLWLK�YMHURMDWQRVWL�SRMDYOMLYDQMD�SUHPD�VWDWLVWLþNRM�DQDOL]L��2YL�SURWRFL�VX�ELOL�L�VNRUR���
SXWD�YHüL�RG�QDMYHüLK�]DELOMHåHQLK�X�SUHWKRGQRP����JRGLãQMHP�UD]GREOMX��������±���������
7DNR� VX� VH� YULMHGQRVWL�PDNVLPDOQLK�SURWRND� ]D�KLGURORãNX�SRVWDMX�%UHJDQD� UHPRQW� ]D�
SRYUDWQD�UD]GREOMD�RG����GR�����JRGLQD�]D�DQDOL]LUDQR�UD]GREOMH�������±�������X�RGQRVX�
QD�UD]GREOMH�������±�������XYHüDOH�]D�������GR��������,VWRYUHPHQR�VX�VH�YULMHGQRVWL�
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PDNVLPDOQLK�SURWRND�]D�SRYUDWQD�UD]GREOMD�RG����GR�����JRGLQD�]D�UD]GREOMH�������±�
������X�RGQRVX�QD� UD]GREOMH�������±�������XYHüDOH�]D�������GR��������7H�NRQDþQR��
YULMHGQRVWL�PDNVLPDOQLK�SURWRND�]D�SRYUDWQD�UD]GREOMD�RG����GR�����JRGLQD�]D�UD]GREOMH�
������±�������VX�VH�X�RGQRVX�QD�UD]GREOMH�������±�������XYHüDOH�]D�������GR�������
(Tablica 6).

Povratno 
raz. [god]

Protok [m³/s] Razlika [%] 
(1) 1970-1999 (2) 1970-2015 (3) 2000-2015 (2) / (1) (3) / (2) (3) / (1)

1000 47.94 119.74 260.89 ���� ���� ����
100 36.98 75.73 151.53 ���� ���� ����
25 30.59 53.62 97.55 ���� ���� ����
10 26.32 40.47 66.76 ���� ���� ����
5 22.92 31.09 45.99 ���� ���� ����
2 17.75 18.77 21.5 ���� ���� ����

6OLND����0DNVLPDOQL�JRGLãQML�SURWRFL�]D�+6�.RUHWLüL�L�+6�6YLQMDULüL

7DEOLFD����8VSRUHGED�YMHURMDWQRVWL�SURWRND�QD�+6�%UHJDQD�UHPRQW

3URYHGHQH�DQDOL]H�XSXüXMX�GD�VH�PRåH�JRYRULWL�R�L]PLMHQMHQLP�KLGURORãNLP�SULOLNDPD�QD�
VOLYX�%UHJDQH��1D�XPX�WUHED�LPDWL�GD�üH�WHN�GDOMQMD�PMHUHQMD�GDWL�SRWYUGX�DQDOL]LUDQLK�
YULMHGQRVWL�� EXGXüL� GD� VH� SRND]DOR� GD� QL]� UHFHQWQLK� ]DELOMHåHQLK�PDNVLPDOQLK� SURWRND�
QLMH�GRYROMQR�GXJ�]D�SRX]GDQH�]DNOMXþNH��$NR�VH�]DELOMHåHQL�WUHQG�QDVWDYL�]D�RþHNLYDWL�
MH� XþHVWDOLMX� SRWUHEX� ]D� LQWHUYHQWQLP� PMHUDPD� QD� VDPRP� YRGRWRNX� QDNRQ� VYDNRJ�
YHOLNRYRGQRJ�GRJDÿDMD�NDR�L�]QDþDMQH�ãWHWH�QD�LPRYLQL���.RULWR�NRMH�MH�GR�������JRGLQH�
ELOR�X�VWDQMX�SURSXVWLWL�YHOLNH�YRGH�NRMH�VX�VH�GR� WDGD�SRMDYOMLYDOH�� WR�QLMH�X�VWDQMX�]D�
YHOLNH�YRGH�NRMH�VX�]DELOMHåHQH�QDNRQ�������JRGLQH��8�SHUVSHNWLYL�XRþHQ�KLGURORãNL�WUHQG�
]DKWLMHYD�RGJRYDUDMXüL�RGJRYRU�VPDQMHQMD�UL]LND�RG�SRSODYD�X�SODQVNRP�SULVWXSX�

6WDWLVWLþND�REUDGD�YRGRPMHUHQMD�QD�VOLYX�ULMHNH�%UHJDQH�XNOMXþLOD�MH�SRGDWNH�L]PMHUHQLK�
PDNVLPDOQLK�YRGRVWDMD�L�SURWRND�V�YRGRPMHUQLK�SRVWDMD��+6�%UHJDQD�5HPRQW��+6�.RUHWLüL�
L� +6� 6YLQMDULüL�� 1D� WHPHOMX� SURYHGHQH� VWDWLVWLþNH� DQDOL]H� XRþHQ� MH� WUHQG� SRYHüDQMD�
PDNVLPDOQLK� JRGLãQMLK� YRGRVWDMD� L� SURWRND� QD� VYH� WUL� DQDOL]LUDQH� KLGURORãNH� SRVWDMH��
,]UDåHQL�WUHQG�SRYHüDQMD�SULPMHWDQ�MH�]D�UD]GREOMH�QDNRQ�������JRGLQH�L�WR�LGHQWLþQR�VYH�
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WUL�DQDOL]LUDQH�KLGURORãNH�SRVWDMH��7DNRÿHU��DSVROXWQR�QDMYHüL�]DELOMHåHQL�SURWRFL�QD�VYLP�
SRVWDMDPD�VX�RþLWDQL��������������L�������JRGLQH��ãWR�MH�]QDþDMQR�XWMHFDOR�QD�RGUHÿLYDQMH�
PMHURGDYQLK�YRGRVWDMD�L�SURWRND�YHOLNLK�YRGD�SUHPD�WHRULMVNLP�IXQNFLMDPD�UDVSRGMHOH�
=D�RþHNLYDWL�MH�GD�MH�GR�RYDNR�]QDþDMQLK�UD]OLND�X�L]PMHUHQLP�SURWRFLPD�SRVOMHGQMLK�JRGLQD�
GRãOR� ]ERJ� NRPELQDFLMH� YLãH� QHSRYROMQLK� þLPEHQLND�� 3URQDOD]DN� X]URND� L]PLMHQMHQLK�
KLGURORãNLK� SULOLNDPD� QD� VOLYX� NDR� L� QMLKRYR� SRWYUÿLYDQMH� SULSDGD� EXGXüQRVWL�� NUR]�
QDVWDYDN� KLGURORãNLK� PMHUHQMD� L� XVSRVWDYX� NLãRPMHUHQMD� QD� VOLYX� ]D� NRMH� MH� SRWUHEQR�
LQVWDOLUDWL� DGHNYDWQH� VWDQLFH��0RåH� VH� SUHWSRVWDYLWL� GD� GLR� X]URND� OHåL� X� L]PLMHQMHQLP�
NOLPDWVNLP� þLPEHQLFLPD� NRML� UH]XOWLUDMX� HNVWUHPQLP� RERULQDPD� GRN� GLR� X]URND� WUHED�
SRWUDåLWL�L�QD�VDPRP�VOLYX��HNVSRDWDFLMD�SULURGQLK�GREDUD���8]LPDMXüL�X�RE]LU�SURFMHQH�
NOLPDWVNLK� YDULMDFLMD� X� EXGXüQRVWL�� ]D� RþHNLYDWL� MH� QDVWDYDN� VOLþQLK� WUHQGRYD� QD� VOLYX�
rijeke Bregane.
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.19.

PROCJENA BILANCE VODA NA SLIVU RIJEKE KRAPINE 
KORIŠTENJEM SUVREMENIH TEHNIKA

6$ä(7$.�� 8� UDGX� VH� SULND]XMH� SULPMHQD� VXYUHPHQLK� WHKQRORJLMD� L� SRVWXSDND� SUL�
RGUHÿLYDQMX�NRPSRQHQDWD�ELODQFH�YRGD�QD�VOLYX��8]�WUDGLFLRQDOQD�PMHUHQMD�QD�ORNDFLMDPD�
PMHUQLK�SRVWDMD�LQWHJULUDQL�VX�SURVWRUQL�SRGDFL�L]YHGHQL�L]�GDOMLQVNLK�LVWUDåLYDQMD��2EUDGD�
SURVWRUQR�UDãþODQMHQLK�SRGDWDND�SURYHGHQD�MH�NRULãWHQMHP�QRYLK�RULJLQDOQLK�UMHãHQMD��L]-
UDGD�3\WKRQ�VNULSWL���.RPELQDFLMD�QRYLK�WHKQRORJLMD�L�SULVWXSD�SULPLMHQMHQD�MH�QD�VOLYX�UL-
MHNH�.UDSLQH�WH�MH�RPRJXüLOD�SRX]GDQLMH�RGUHÿLYDQMH�NRPSRQHQDWD�ELODQFH�YRGD�QD�VOLYX��
5H]XOWDWL�SURYHGHQLK�DQDOL]D�QD�VOLYX�ULMHNH�.UDSLQH�SRND]XMX�GD�RG�SURVMHþQH�JRGLãQMH�
NROLþLQH�RERULQH��SURVMHþQH�JRGLãQMH�YULMHGQRVWL�HYDSRWUDQVSLUDFLMH��HYDSRUDFLMH�LQWHUFHS-

FLMH��GLUHNWQRJ�RWMHFDQMD�L�ED]QRJ�RWMHFDQMD�L]QRVH�����������������L������
./-8ý1(�5,-(ý,��ELODQFD�YRGD��NRPSRQHQWH�ELODQFH�YRGD��SURVWRUQR�UDãþODQMHQL�SR-

GDFL��GDOMLQVND�LVWUDåLYDQMD

WATER BALANCE ASSESSMENT IN THE KRAPINA RIVER BASIN 

$%675$&7��7KH�SDSHU�SUHVHQWV�WKH�XVH�RI�FXUUHQW�WHFKQRORJLHV�DQG�SURFHGXUHV�IRU�GH-
WHUPLQLQJ�ZDWHU�EDODQFH�FRPSRQHQWV�LQ�D�ULYHU�EDVLQ��,Q�DGGLWLRQ�WR�WUDGLWLRQDO�PHDVXUH-
PHQWV�DW�WKH�JDXJLQJ�VWDWLRQV��VSDWLDO�GDWD�GHULYHG�IURP�UHPRWH�VHQVLQJ�ZHUH�LQWHJUDWHG�DV�
ZHOO��7KH�SURFHVVLQJ�RI�VSDWLDOO\�GLVDJJUHJDWHG�GDWD�ZDV�FRQGXFWHG�E\�XVLQJ�UHFHQWO\�GH-
YHORSHG�VROXWLRQV��3\WKRQ�VFULSWLQJ���$�FRPELQDWLRQ�RI�QHZ�WHFKQRORJLHV�DQG�SURFHGXUHV�
ZDV�DSSOLHG�LQ�WKH�.UDSLQD�ULYHU�EDVLQ��ZKLFK�HQDEOHG�D�PRUH�UHOLDEOH�GHWHUPLQDWLRQ�RI�LWV�
ZDWHU�EDODQFH�FRPSRQHQWV��7KH�UHVXOWV�RI�DQDO\VHV�FRQGXFWHG�LQ�WKH�.UDSLQD�ULYHU�EDVLQ�
VKRZ�WKDW�WKH�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�TXDQWLWLHV��DYHUDJH�DQQXDO�HYDSRWUDQVSLUDWLRQ�
YDOXHV��HYDSRUDWLRQ�IURP�LQWHUFHSWHG�ZDWHU�DQG�GLUHFW�DQG�EDVH�UXQR൵�HTXDO�������������
����DQG������UHVSHFWLYHO\�
.(<:25'6��ZDWHU� EDODQFH��ZDWHU� EDODQFH� FRPSRQHQWV�� VSDWLDOO\� GLVDJJUHJDWHG� GDWD��
UHPRWH�VHQVLQJ
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1. UVOD

.UHWDQMH�YRGH� L�YODJH�NUR]�NRQWLQXXP�WOD��YHJHWDFLMX� L�DWPRVIHUX�YDåQL�VX�]D�þRYMHND��
ELOMQL�L�åLYRWLQMVNL�VYLMHW��3R]QDYDQMH�VYLK�XOD]D�L�L]OD]D�YRGH�V�QHNRJ�VOLYQRJ�SRGUXþMD�
PRåH�GDWL�XYLG�X�WUHQXWDþQH�L�EXGXüH�UDVSRORåLYH�YRGQH�]DOLKH��$OHPDZ�L�&KDRND��������
Todini 2007).

,DNR� VX� GDQDV� QD� UDVSRODJDQMX� UD]QL� HPSLULMVNL� SRVWXSFL� L� PHWRGH�� JODYQL� QHGRVWDWDN�
SRX]GDQH� SURFMHQH� ELODQFH� YRGD� OHåL� X� QHGRVWDWQRVWL� GXåLK� NRQWLQXLUDQLK�
KLGURPHWHRURORãNLK�PMHUHQMD�WH�QHSRWSXQLK�VD]QDQMD�R�]QDþDMNDPD�VOLYD��RG�JHRGHWVNLK��
JHRORãNLK�L�SHGRORãNLK�SRGORJD�GR�SRGDWDND�R�YHJHWDFLML��DOEHGX��WHPSHUDWXUL�SRYUãLQH��
YODåQRVWL�WOD�LWG����+RUYDW���������6DWHOLWVND�WHKQRORJLMD��NRMD�PRåH�LPDWL�YLVRNX�SURVWRUQX�
L�YUHPHQVNX�UH]ROXFLMX��SRVWDMH�VYH�]QDþDMQLML�L]YRU�SRGDWDND�NRG�PRQLWRULQJD�KLGURORãNLK�
SDUDPHWDUD�QD�YHüLP�SRGUXþMLPD��3URFMHQD�HYDSRWUDQVSLUDFLMH�L�YODåQRVWL�WOD�GDOMLQVNLP�
LVWUDåLYDQMLPD�VX�SRGUXþMD�XEU]DQRJ�UD]YRMD��,PPHU]HHO�L�'URRJHUV��������
6XVWDYQD� LVWUDåLYDQMD� ELODQFH� YRGD� QD� QLYRX�5HSXEOLNH�+UYDWVNH� VX� UHODWLYQR� QRYLMHJ�
GDWXPD�D�XJODYQRP�VX�YH]DQD�]D�RGUHÿLYDQMH�ELODQFH�]D�SRMHGLQH�VOLYRYH�NUR]�UD]YRMQH�
SURMHNWH��7DNRÿHU�VX�]DSRþHWH�DNWLYQRVWL�QD�SULNXSOMDQMX�L�SRGDWDND�L�]QDQMD�X�SRJOHGX�
XWMHFDMD�L�SULODJRGEH�NOLPDWVNLP�SURPMHQDPD��QSU��&UR$GDSW�SURMHNW���%LODQFD�YRGD�]D�
SRGUXþMH� FMHORNXSQH�+UYDWVNH� L]UDÿHQD� MH� ]D� SRYUãLQVNH� NRPSRQHQWH� X� ���JRGLãQMHP�
UD]GREOMX��%RQDFFL�L�+RUYDW���������D�MHGQD�RG�NRPSOHNVQLMLK�LVWUDåLYDQMD�NRPSRQHQDWD�
ELODQFH� GDQD� MH� ]D� LVWDUVNL� SROXRWRN� WHPHOMHP� GDOMLQVNLK� LVWUDåLYDQMD� �+RUYDW�� ������
+RUYDW� L� 5XELQLü�� �������0RåH� VH� ]DNOMXþLWL� GD� VH� UHDOQL� UH]XOWDWL� ELODQFH� YRGD�PRJX�
GRELWL�SULPDUQR�VDPR�X]�NRULãWHQMH�SRX]GDQLK�XOD]QLK�SRGDWDND�
8� UDGX� VH� SULND]XMH� SULPMHQD� VXYUHPHQLK� WHKQRORJLMD� L� SRVWXSDND� SUL� RGUHÿLYDQMX�
NRPSRQHQDWD� ELODQFH� YRGD� QD� VOLYX�� 8]� SULNXSOMDQMH� L� DQDOL]X� WUDGLFLRQDOQD�PMHUHQMD�
QD� ORNDFLMDPD�PMHUQLK�SRVWDMD�� DQDOL]LUDQL� VX� L�SURVWRUQL�SRGDFL�SULNXSOMHQL�GDOMLQVNLP�
LVWUDåLYDQMLPD�� 2EUDGD� SURVWRUQR� UDãþODQMHQLK� SRGDWDND� SURYHGHQD� MH� SURJUDPLUDQMHP�
X�3\WKRQ�SURJUDPVNRP�MH]LNX��.RPELQDFLMD�QRYLK� WHKQRORJLMD� L�SULVWXSD�RPRJXüLOD� MH�
SRX]GDQLMH�RGUHÿLYDQMH�NRPSRQHQDWD�ELODQFH�YRGD�QD�VOLYX�

5LMHND�.UDSLQD� L]YLUH� QD� SDGLQDPD� ,YDQãþLFH� �a�����P�Q�P��� WH� VH� NDR� OLMHYD�SULWRND�
XOLMHYD� X� ULMHNX� 6DYX� �a����P� Q�P���� 6OLY� ULMHNH�.UDSLQH� �6OLND� ��� SRYUãLQH� MH� ������
NP2��VUFROLNRJ�MH�REOLND�L�]DX]LPD������SRGUXþMD�+UYDWVNRJ�=DJRUMD��&MHORNXSQR�VOLYQR�
SRGUXþMH� MH�EUHåXOMNDVWR�EUGRYLWR� V�JXVWRP�PUHåRP�EUGVNLK�SULWRND��6OLY�NDUDNWHUL]LUD�
NRQWLQHQWDOQR�KXPLGQL�WLS�NOLPH��XPMHUHQR�WRSOLK�OMHWD�WH�GRVWD�NLãRYLWH�L�KODGQH�]LPH�
3ULNXSOMHQL�VX�SRGDFL�V�JODYQLK�L�RELþQLK�PHWHRURORãNLK�SRVWDMD�NDR�L�NLãRPMHUQLK�SRVWDMD�
QD�L�RNR�VOLYD�ULMHNH�.UDSLQH�]D�UD]GREOMH�RG�������GR�������JRGLQH�NRML�VX�XVWXSOMHQL�RG�
VWUDQH�'+0=�D��2G�JODYQLK� L�RELþQLK�PHWHRURORãNLK�SRVWDMD�X�5HSXEOLFL�+UYDWVNRM�VX�
WDNR�SULNXSOMHQL�SRGDFL�VD�SRVWDMD�X�.UDSLQL��3UHJUDGL��3XQWLMDUNL��6WXELþNLP�7RSOLFDPD��
6YHWRP� ,YDQX�=HOLQL� L�9DUDåGLQX��'RN� VX� RG� SRVWDM� X�5HSXEOLFL� 6ORYHQLML� SULNXSOMHQL�
SRGDFL� V�SRVWDMD�X�%L]HOMVNRP��&HUNOMX�RE�.UNL��0HWOLNL� L�6ORYHQVNLP�.RQMLFDPD��2G�
NLãRPMHUQLK�SRVWDMD�SULNXSOMHQL�VX�SRGDFL�V�SRVWDMD�'HVLQLü��'RQML�0DFHOM��'RQMD�3XãüD��
'RQMD�6WXELFD��.ODQMHF��.OHQRYQLN��.UDSLQVNH�7RSOLFH��.XPURYHF��/D]��0DULMD�%LVWULFD��
9HOLNR�7UJRYLãüH�L�=ODWDU��/RNDFLMH�VYLK�SRVWDMD�V�NRMLK�VX�SULNXSOMHQL�SRGDFL�VX�SULND]DQH�
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na slici (Slika 1).

3RGDFL�SULNXSOMHQL�GDOMLQVNLP�LVWUDåLYDQMLPD�RGQRVH�VH�QD�SRGDWNH�V�/DQGVDW���VDWHOLWD�X�
RUELWL�RG�������JRGLQH��D�QDM]QDþDMQLML�RG�LQVWUXPHQDWD�QD�VDWHOLWX�MH�(QKDQFHG�7KHPDWLF�
0DSSHU�3OXV��(70����1$6$���������,]�UD]GREOMD�RG�������GR�������JRGLQH�SULNXSOMHQR�
MH����XSRWUHEOMLYLK�VQLPNL�QD�VOLYX�ULMHNH�.UDSLQH��PDOD�SUHNULYHQRVW�REODFLPD�WH�GD�VX�
QDVWDOH�GDQMX���.RUHNWRU� OLQLMH� VQLPDQMD�QD�(70�� LQVWUXPHQWX� ]DND]DR� MH� ���� VYLEQMD�
������JRGLQH��D�ãWR�MH�UH]XOWLUDR�GD������SLNVHOD�SR�VQLPFL�QH�EXGH�VQLPOMHQR�WH�MH�WLPH�
XYHOLNH�RJUDQLþLR�GDOMQMX�]QDQVWYHQX�SULPMHQX�(70��SRGDWDND��&KHQ�L�GUXJL��������
3RGDFL�R�VDWQLP�L�GQHYQLP�YRGRVWDMLPD�L�SURWRFLPD�]D����KLGURORãNLK�SRVWDMD�SULNXSOMHQH�
VX�L]�+,6������ED]H�SRGDWDND��6OLND�����6�RE]LURP�QD�GRVWXSQRVW�SRGDWDND�R�SURWRFLPD�
QD�KLGURORãNLP�SRVWDMDPD�]D�SURPDWUDQR�UD]GREOMH�RG�������GR�������JRGLQH��REUDÿHQL�
VX�SRGDFL�VD�VOMHGHüLK���SRVWDMD��.XSOMHQRYR��=ODWDU�%LVWULFD��%UDþDN��=DERN��.UDSLQD��
-DNRYOMH��ĈXUPDQHF��5DYQLQãþLFD���6WXELþNH�7RSOLFH��/RERU�L�*XEDãHYR�

6OLND����6LWXDFLMD�VOLYD�ULMHNH�.UDSLQH�V�KLGURORãNLP��PHWHRURORãNLP
L�NLãRPMHUQLP�SRVWDMDPD

3. METODOLOGIJA

2SüD� YRGQD� ELODQFD� QD� VOLYQRP�SRGUXþMX� GH¿QLUD� VH� SURPMHQRP�XNXSQH� ]DOLKH� YRGH��
G6�GW��NRMD�MH�MHGQDND�UD]OLFL�VYLK�XOD]D��I, i izlaza vode, O��NUR]�SURPDWUDQL�YUHPHQVNL�
SHULRG��$NR�VH�RSüD�MHGQDGåED�ELODQFH�UDVSLãH�SR�NRPSRQHQWDPD�GRELYD�VH�L]UD]�
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JGMH�VX��3�±�NROLþLQD�RERULQD��D�X�REOLP�]DJUDGDPD�L]GYRMHQL�VX�SURFHVL��QD�YHJHWDFLML�
(S

I
� �� ]DSUHPLQD� LQWHUFHSFLMH�� E

I
� �� HYDSRUDFLMD� LQWHUFHSFLMH��� SRYUãLQVNL� SURFHVL� �S

0
 - 

]DSUHPLQD� VWDMDüLFD� L� WHNXüLFD��E
0
� �� HYDSRUDFLMD� V� YRGHQLK� SRYUãLQD��4

0
� �� SRYUãLQVNR�

RWMHFDQMH���SRGSRYUãLQVNL�SURFHVL��S
PP
���]DSUHPLQD�YRGH�L�YODJH�X�WOX��E

T
���WUDQVSLUDFLMD��

E
PP
� �� HYDSRUDFLMD� L]� WOD�� 4

PP
� �� SRGSRYUãLQVNR� RWMHFDQMH�� WH� SRG]HPQL� SURFHVL� �S

P
 - 

]DSUHPLQD�SRG]HPQH�YRGH��4
P
� �� SRG]HPQR�RWMHFDQMH���=D�SRWSXQR�GH¿QLUDQMH�ELODQFH�

YRGH�SRWUHEQR�MH�X]�SUHWKRGQR�QDYHGHQH�SRGSRYUãLQVNH�SURFHVH�GRGDWQR�RGUHGLWL�L�SURQRV�
YRGH�LQ¿OWUDFLMRP��SHUNRODFLMRP�L�NDSLODUQLP�X]GL]DQMHP�
2VQRYQD� MHGQDGåED�ELODQFH�YRGD�����VH�PRåH�QDSLVDWL�QD�VOMHGHüH�QDþLQH��X�NRMLPD�VH�
VYDND�RG�NRPSRQHQDWD�PRåH�SULND]DWL�X�PLOLPHWULPD�SR�MHGLQLFL�SRYUãLQH��

P=
d

dt
+ +

d

dt
+ + +

d

dt
+ + + +

d

dt
+

+

(1)

(2)

(3)

(4)

(5)

JGMH� MH��E� ±� HYDSRUDFLMD� �( �(
I
�(

0
�(7), ET� ±� HYDSRWUDQVSLUDFLMD� �(7 � (

T
�(

PP
); E

0

±� HYDSRUDFLMD� V� YRGHQLK� SRYUãLQD� ]DQHPDULYD� QD� VOLYX� ULMHNH� .UDSLQH��4
D
� ±� GLUHNWQR�

RWMHFDQMH��4
D
 �4

0
�4

PPB
); 4

B
�±�ED]QR�RWMHFDQMH��4

B
 �4

PPS
�4

P
); 4�±�XNXSQR�RWMHFDQMH�

(4 �4
D
��4

B
).

3.1 Programiranje u Python programskom jeziku

=D� SULND]� SURVWRUQR� UDãþODQMHQLK� SRGDWDND�� JHRJUDIVNL� LQIRUPDFLMVNL� VXVWDY� �*,6��
MH� SRJRGQLMH� UMHãHQMH��*,6� MH� VXVWDY� ]D� XSUDYOMDQMH� SURVWRUQLP�SRGDFLPD� L� RVRELQDPD�
SULGUXåHQLK�QMLPD�

6OLND����3ULPMHU�VNULSWH�SURUDþXQD�GQHYQLK�SURVWRUQR�UDãþODQMHQLK�YULMHGQRVWL�RERULQD�
�OLMHYR��L�GQHYQH�VWYDUQH�HYDSRWUDQVSLUDFLMH��GHVQR�
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3\WKRQ�MH�SURJUDPVNL�MH]LN�NRML�MH�������JRGLQH�UD]YLR�*XLGR�YDQ�5RVVXP�QD�&HQWUXP�
YRRU� :LVNXQGH� HQ� ,QIRUPDWLFD� X� 1L]R]HPVNRM�� 5DGL� VH� R� REMHNWQR� RULMHQWLUDQRP��
LQWHUDNWLYQRP L� LQWHUSUHWHUVNRP� SURJUDPVNRP� MH]LNX� �=DQGEHUJHQ�� ������� 3UHGQRVWL�
3\WKRQD�VX�PQRJRVWUXNH��3\WKRQ�MH�SURJUDPVNL�MH]LN�RWYRUHQRJ�NRGD�þLML�MH�UD]YRM�YUOR�
LQWHQ]LYDQ�� 3UYL� L� RVQRYQL� UD]ORJ� ]D� XSRWUHEX� 3\WKRQ� SURJUDPVNRJ� MH]LND� SUL� L]UDGL�
RYRJ�UDGD�MH�ãWR�MH�3\WKRQ�ÄRGDEUDQL³�MH]LN�]D�UDG�V�$UF*,6�RP��(VUL���������3\WKRQD�
VNULSWH�VX�RVQRYQR�VUHGVWYR�]D�*,6�VWUXþQMDNH�SUL�SURãLULYDQMX�IXQNFLRQDOQRVWL�$UF*,6�D�
L�DXWRPDWL]LUDQMX�UDGQLK�SURFHVD��,DNR�3\WKRQ�QLMH�MHGLQL�MH]LN�]D�SLVDQMH�VNULSWL�NRML�VH�
PRåH�NRULVLWLW�V�$UF*,6�RP��]DVLJXUQR�MH�SRVWDR�QDMYLãH�NRULãWHQ��=DQGEHUJHQ��������
=D� SRGDWNH� V�PHWHRURORãNLK� L� NLãRPMHUQLK� SRVWDMD� ]D� VYDNL� GDQ� L]� UD]GREOMD� RG� ������
GR�������JRGLQH�JHQHULUDQL�VX� UDVWHUL�NRML�RSLVXMX�SURVWRUQX�UD]GLREX�RERULQD�QD�VOLYX�
ULMHNH�.UDSLQH��.RULãWHQMHP�3\WKRQ�XUHÿLYDþD�3\WKRQ:LQ�L]UDÿHQD�MH�RULJLQDOQD�VNULSWD�
NRMD�DXWRPDWL]LUD�FLMHOL�SURFHV��D�ãWR�MH�ELOR�YUOR�XþLQNRYLWR�V�RE]LURP�QD�YHOLNX�NROLþLQX�
SURVWRUQR�UDãþODQMHQLK�SRGDWDND�������UDVWHU�V�XNXSQRP�YHOLþLQRP�YHüRP�RG����*%��

3.2 Separacija direktnog i baznog otjecanja

3URYHGHQD� MH� VHSDUDFLMD� GLUHNWQRJ� L� ED]QRJ� RWMHFDQMD� EXGXüL� GD� VX� ELOL� GRVWXSQL� VDWQL�
SRGDFL�R�SURWRFLPD��'LUHNWQR�RWMHFDQMH� MH�NRPSRQHQWD�XNXSQRJ�RWMHFDQMD��D� VDVWRML� VH�
RG�RERULQD�NRMH�VX�SDOH�GLUHNWQR�QD�SRYUãLQX�YRGRWRND��SRYUãLQVNRJ�RWMHFDQMD�WH�EU]RJ�
SRGSRYUãLQVNRJ�RWMHFDQMD��-HGQRVWDYQLMH�UHþHQR��GLUHNWQR�RWMHFDQMH�MH�RQDM�GLR�RWMHFDQMD�
NRMH�GRVSLMH�X�YRGRWRN� VOLYD�XEU]R�QDNRQ�SRþHWND�RERULQD��%D]QR�RWMHFDQMH�REXKYDüD�
NRPSRQHQWX�VSRURJ��]DNDãQMHORJ��SRGSRYUãLQVNRJ�RWMHFDQMD�L�SRG]HPQRJ�RWMHFDQMD�
=D�SRWUHEH�VHSDUDFLMH�GLUHNWQRJ�L�ED]QRJ�RWMHFDQMD�NRULãWHQD�MH�5')��5HFXUVLYH�'LJLWDO�
)LOWHU��PHWRGD��5D]YLMHQD�MH�SRG�SUHWSRVWDYNRP�GD�MH�RWMHFDQMH�L]�YRGRQRVQLND�OLQHDUQR�
SURSRUFLRQDOQR�QMHJRYRP�VNODGLãWHQMX��(FNKDUGW���������-HGQDGåED�RYH�PHWRGH�JODVL�

(6)

(7)

JGMH�MH��b
i
��ED]QR�RWMHFDQMH�X�WUHQXWNX�L��P3�V���b

i-1
��ED]QR�RWMHFDQMH�X�WUHQXWNX�L����P3�V���

\
i
��XNXSDQ�SURWRN�X�WUHQXWNX�L��P3�V���BFIPD[ �PDNVLPDOQL�LQGHNV�ED]QRJ�RWMHFDQMD��a�±�

SDUDPHWDU���������
.DNR� EL� VH� VPDQMLR� VXEMHNWLYQL� XWMHFDM� NRML� NRULVQLN� PHWRGH� LPD� QD� UH]XOWDWH� ]ERJ�
slobodnog izbora BFIPD[��SRWUHEQR�MH�SURQDüL�WLSLþQH�BFIPD[�YULMHGQRVWL�]D�UD]OLþLWH�VOLYRYH�
NRML�VH�PRJX�UD]OLNRYDWL�SR�VYRMLP�KLGURORãNLP�L�KLGURJHRORãNLP�NDUDNWHULVWLNDPD�

3.3 Stvarna evapotranspiracija

.DR� SULVWXS� SUL� GH¿QLUDQMX� VWYDUQH� GQHYQH� HYDSWUDQVSLUDFLMH� QD� WHPHOMX� GDOMLQVNLK�
PMHUHQMD�RGDEUDQ�MH�6(%$/�PRGHO��%DVWLDDQVVHQ�L�GUXJL��������6(%$/��������+RUYDW��
�������6(%$/�PRGHO�VH�LVWLþH�PLQLPDOQRP�SRWUHERP�]D�SRGDFLPD�ÄV�WOD³�SUL�SURUDþXQX��
5DGL�VH�R�PRGHOX�NRML�MH�X�XSRWUHEL�YHü�GYD�GHVHWOMHüD�WH�VH�SRWYUGLR�X�PQRJREURMQLP�
VWXGLMDPD�L�LVWUDåLYDQMLPD�
'QHYQD�VWYDUQD�HYDSRWUDQVSLUDFLMD��(7��K��VH�SURUDþXQDYD�NDR��6(%$/��������
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gdje je: ET
r
 – referentna evaporanspiracija na dan snimke (mm/dan);  – evaporativna 

frakcija.
(YDSRUDWLYQD� IUDNFLMD� MHGQDND� MH� RPMHUX� ODWHQWQH� HQHUJLMH� HYDSRWUDQVSLUDFLMH� Ȝ(7� i

GRVWXSQH�HQHUJLMH��R
n
±*��

(8)

JGMH�MH��Ȝ(7���ODWHQWQL�ÀXNV�WRSOLQH��:�P2).

9LãH�VWXGLMD�MH�SRND]DOR�GD�VX�YULMHGQRVWL�HYDSRUDWLYQH�IUDNFLMH�JRWRYR�NRQVWDQWQH�WRNRP�
FLMHORJ�GDQD��ãWR�RPRJXüXMH�QMHQX�XSRWUHEX�NDR�SDUDPHWUD�YUHPHQVNH�LQWHJUDFLMH�

4. REZULTATI

'QHYQH��PMHVHþQH�L�JRGLãQMH�NROLþLQH�RERULQD�SRGVOLYD�VYDNH�RG�DQDOL]LUDQLK�KLGURORãNLK�
SRVWDMD� QD� VOLYX� SURUDþXQDWH� VX� QD� WHPHOMX� GQHYQLK� SURVWRUQR� UDãþODQMHQLK� YULMHGQRVWL�
RERULQD�SXWHP�RULJLQDOQH�3\WKRQ�VNULSWH��6OLND����OLMHYR���1DNRQ�RVUHGQMDYDQMD�RERULQD�VD�
VYLK�KLGURORãNLK�SRVWDMD�L�]D�FLMHOR�SURPDWUDQR�UD]GREOMH�GH¿QLUDQH�VX�SURVMHþQH�JRGLãQMH�
NROLþLQH�RERULQH�QD�VOLYX�ULMHNH�.UDSLQH�NRMD�L]QRVL�P ����PP�
'QHYQH��PMHVHþQH�L�JRGLãQMH�NROLþLQH�XNXSQRJ�SRYUãLQVNRJ�RWMHFDQMD��PP��SURUDþXQDWH�
VX� L]� L]PMHUHQLK� GQHYQLK� SURWRND� QD� KLGURORãNLP� SRVWDMDPD�� 1DNRQ� RVUHGQMDYDQMD�
XNXSQRJ� SRYUãLQVNRJ� RWMHFDQMD� VD� VYLK� KLGURORãNLK� SRVWDMD� L� ]D� FLMHOR� SURPDWUDQR�
UD]GREOMH��GH¿QLUDQR�MH�SURVMHþQR�JRGLãQMH�XNXSQR�SRYUãLQVNR�RWMHFDQMH�QD�VOLYX�ULMHNH�
Krapine koje iznosi 4 ����PP�
'QHYQH��PMHVHþQH�L�JRGLãQMH�NROLþLQH�GLUHNWQRJ�SRYUãLQVNRJ�RWMHFDQMD��PP��SURUDþXQDWH�
VX� L]� L]PMHUHQLK� GQHYQLK� SURWRND� QD� KLGURORãNLP� SRVWDMDPD� WH� SURYHGHQH� VHSDUDFLMH�
�����1DNRQ� RVUHGQMDYDQMD� GLUHNWQRJ� SRYUãLQVNRJ� RWMHFDQMD� VD� VYLK� KLGURORãNLK� SRVWDMD�
L� ]D� FLMHOR�SURPDWUDQR� UD]GREOMH�� GH¿QLUDQR� MH�SURVMHþQR�JRGLãQMH�GLUHNWQR�SRYUãLQVNR�
RWMHFDQMH�QD�VOLYX�ULMHNH�.UDSLQH�NRMH�L]QRVL�4

O
 ���PP�

6OLND����3ULPMHUL�UDVWHUD�GQHYQH�NROLþLQH�RERULQH��PP�GDQ���OLMHYR��L�GQHYQH�VWYDUQH�(7�
�PP�GDQ���GHVQR�



247HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

'QHYQH��PMHVHþQH� L�JRGLãQMH�NROLþLQH�ED]QRJ�SRYUãLQVNRJ�RWMHFDQMD��PP��SURUDþXQDWH�
VX�L]�L]PMHUHQLK�GQHYQLK�SURWRND�QD�KLGURORãNLP�SRVWDMDPD�WH�SURYHGHQH�VHSDUDFLMH������
1DNRQ�RVUHGQMDYDQMD�ED]QRJ�SRYUãLQVNRJ�RWMHFDQMD�VD�VYLK�KLGURORãNLK�SRVWDMD�L�]D�FLMHOR�
SURPDWUDQR� UD]GREOMH�� GH¿QLUDQR� MH� SURVMHþQR� JRGLãQMH� ED]QR� SRYUãLQVNR� RWMHFDQMH� QD�
slivu rijeke Krapine koje iznosi 4

B
 ����PP�

3URVMHþQD� VWYDUQD� HYDSRWUDQVSLUDFLMD� GH¿QLUDQD� MH� V� RE]LURP� QD� YULMHGQRVWL� QHL]UDYQR�
L]PMHUHQH�VWYDUQH�HYDSRWUDQVSLUDFLMH�]D����VDWHOLWVNLK�VQLPNL�NRULãWHQMHP�6(%$/�PRGHOD�
�,YH]Lü�L�GUXJL�������D��,YH]Lü�L�GUXJL�������E���3URVMHþQD�UD]OLND�L]PMHUHQLK�YULMHGQRVWL�
�L]UDYQR�L�QHL]UDYQR�SXWHP�VDWHOLWD��QD�ORNDFLMDPD�OL]LPHWDUD�L]QRVL�ǻK ����PP��]D�ãWR�
MH�RFLMHQMHQR�GD�MH�SULKYDWOMLYR��6OLND����GHVQR���'H¿QLUDQMHP�OLQLMH�WUHQGD�V�RE]LURP�QD�
GRVWXSQH�VQLPNH��PRJXüH�MH�ELOR�GH¿QLUDWL�GQHYQH�YULMHGQRVWL�VWYDUQH�HYDSRWUDQVSLUDFLMH�
]D�SURVMHþQX�JRGLQX��1DNRQ�WRJD�RVUHGQMDYDQMHP�]D�FLMHOX�JRGLQX��GH¿QLUDQD�MH�SURVMHþQD�
JRGLãQMD�VWYDUQD�HYDSRWUDQVSLUDFLMD�QD�VOLYX�ULMHNH�.UDSLQH�NRMD�L]QRVL�ET ����PP�
3URVMHþQH�JRGLãQMH�YULMHGQRVWL�ELODQFH�YRGD�QD�VOLYX�ULMHNH�.UDSLQH�GRELYHQH�VX�SUHPD�
VOMHGHüLP� NRPSRQHQWDPD�� RERULQD�� XNXSQR� SRYUãLQVNR� RWMHFDQMH�� GLUHNWQR� SRYUãLQVNR�
RWMHFDQMH�� ED]QR� SRYUãLQVNR� RWMHFDQMH� L� HYDSRWUDQVSLUDFLMD�� 5DþXQVNH� YULMHGQRVWL�
NRPSRQHQDWD�GRELYHQH�VX�SUHPD�L]UD]LPD����������8]�SUHWSRVWDYNX�GD�MH��V�RE]LURP�QD�
GXOMLQX�SURPDWUDQRJ�UD]GREOMD�������� ����������SURPMHQD�XNXSQH�]DOLKH�YRGH�QD�VOLYX��
G6�GW�� ]DQHPDULYD� ����� HYDSRUDFLMD� LQWHUFHSFLMH� MH� SURUDþXQDWD� NDR� UD]OLND� VYLK� RVWDOLK�
NRPSRQHQWL�
3URVMHþQH�JRGLãQMH�YULMHGQRVWL��PP��L�XGMHOL�����NRPSRQHQDWD�ELODQFH�YRGD�QD�VOLYX�ULMHNH�
.UDSLQH�SULND]DQL�VX�QD�VOLFL����3URVMHþQH�JRGLãQMH�YULMHGQRVWL�SRYUãLQVNRJ�RWMHFDQMD� L�
evaporacije od 4 ����PP�L�ET ����PP�LPDMX�XGMHOH�RG������RGQRVQR�������6OLND�
���JRUH���3URVMHþQH�JRGLãQMH�YULMHGQRVWL�HYDSRWUDQVSLUDFLMH�L�HYDSRUDFLMD�LQWHUFHSFLMH�RG�
ET ����PP� L�E

I
 ����PP� LPDMX� XGMHOH� RG� ����� RGQRVQR� ����� �6OLND� ��� X� VUHGLQL���

3URVMHþQR�JRGLãQMH�GLUHNWQR�SRYUãLQVNR�RWMHFDQMH�L�ED]QR�SRYUãLQVNR�RWMHFDQMH�RG�4
O
=57

PP�L�4
B
 ����PP�LPDMX�XGMHOH�RG�����RGQRVQR�������6OLND����GROMH��

'RELYHQL� UH]XOWDWL� SURVMHþQLK�JRGLãQMLK�NRPSRQHQDWD�ELODQFH�YRGD�QD� VOLYX�.UDSLQH�X�
VNODGX�VX�V�SURFMHQDPD�XGMHOD�X�OLWHUDWXUL�]D�VOLYRYH�RYDNYRJ�SRORåDMD�L�WLSD�NOLPH��:02��
�������7DNR�VH�QDYRGL��GD�MH�X�JRGLãQMRM�ELODQFL�YRGD�XGLR�HYDSRUDFLMH�LQWHUFHSFLMH�RG����
��GR������������]D�VOLY�ULMHNH�.UDSLQH���D�XGLR�XNXSQH�HYDSRUDFLMH�RG������GR����������
��]D�VOLY�ULMHNH�.UDSLQH��
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6OLND����3URVMHþQH�JRGLãQMH�YULMHGQRVWL�L�XGMHOL�NRPSRQHQDWD�ELODQFH�YRGD�QD�VOLYX�
.UDSLQH

3RX]GDQR�GH¿QLUDQMH�NRPSOHWQRJ�KLGURORãNRJ�FLNOXVD�L�VYLK�NRPSRQHQDWD�ELODQFH�YRGD�
QD� VOLYX� MH� RWHåDQR� X� VOXþDMX�PDQMND� XOD]QLK� SRGDWDND�� 3UL� RGUHÿLYDQMX� NRPSRQHQDWD�
ELODQFH�QD�VOLYRYLPD�V�RVNXGQLP�VHWRP�XOD]QLK�SRGDWDND�RG�YHOLNH�MH�SRPRüL�NRULãWHQMH�
VXYUHPHQLK� WHKQRORJLMD� SRSXW� GDOMLQVNLK� LVWUDåLYDQMD�� 7DNRÿHU�� ]D� REUDGX� SRGDWDND� L�
GRELYDQMH�GHWDOMQLK�SURVWRUQR�UDãþODQMHQLK�SRGDWDND�X�GXåHP�YUHPHQVNRP�SHULRGX�XYHOLNH�
SRPDåH� DXWRPDWL]DFLMD� SRVWXSND� SUHNR� UDþXQDOQLK� VNULSWL�� .RULãWHQMHP� VXYUHPHQLK�
WHKQLND�PRJXüH�MH�GRELWL�SRX]GDQLMH�YULMHGQRVWL�L�RGQRVH�SRMHGLQLK�NRPSRQHQDWD�ELODQFH�
YRGD� QD� VOLYX�� 1D� SULPMHUX� VOLYD� ULMHNH� .UDSLQH� UH]XOWDWL� SRND]XMX� GD� V� RE]LURP� QD�
SURVMHþQX�JRGLãQMX�NROLþLQX�RERULQD�SURVMHþQL�JRGLãQML�XGLR�HYDSRWUDQVSLUDFLMH�L]QRVL����
��� GLUHNWQRJ�RWMHFDQMD� ����� ED]QRJ�RWMHFDQMD� ����� WH� HYDSRUDFLMH� LQWHUFHSFLMH� ������
2GQRVQR�SRMHGQRVWDYOMHQR��XGLR�HYDSRUDFLMH�QD�VOLYX�L]QRVL������D�XNXSQRJ�SRYUãLQVNRJ�
RWMHFDQMD������

ZAHVALA

$XWRUL�VH�]DKYDOMXMX�'+0=�X�QD�XVWXSOMHQLP�SRGDFLPD�V�KLGURORãNLK��PHWHRURORãNLK�L�
NLãRPMHUQLK�SRVWDMD�
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„IVOR“

6$ä(7$.��8�UDGX�VH�SULND]XMX�RVQRYQL�HOHPHQWL�RULJLQDOQRJ�LQWHJULUDQRJ�UDãþODQMHQRJ�
KLGURORãNRJ�PRGHOD�Ä,925³�]D�XþLQNRYLW�SURUDþXQ�NRPSRQHQDWD�ELODQFH�YRGD�QD�WHPHOMX�
*,6�WHKQRORJLMH�L�GDOMLQVNLK�LVWUDåLYDQMD�XQXWDU�SODWIRUPH�RWYRUHQRJ�NRGD��0RGHO�NRULVWL�
RULJLQDOQH�SRVWXSNH�LQWHJUDFLMH�GDOMLQVNLK�LVWUDåLYDQMD�L�VWDQGDUGQLK�KLGURPHWHRURORãNLK�
PMHUHQMD� ]D� GRELYDQMH� SRWSXQH� SURVWRUQH� UDVSRGMHOH� SRYUãLQVNLK� NRPSRQHQDWD� ELODQFH�
YRGD�� ,QWHJUDFLMD� GDOMLQVNLK� LVWUDåLYDQMD� RPRJXüXMH� SRX]GDQLML� SURUDþXQ� SURVWRUQLK�
L� YUHPHQVNLK�YDULMDFLMD�SRYUãLQVNLK�NRPSRQHQDWD�ELODQFH�YRGH�QD� VOLYX�X]� VWDQGDUGQD�
KLGURPHWHRURORãND�PMHUHQMD��0RGHO�MH�SULPLMHQMHQ�QD�VOLYX�ULMHNH�.UDSLQH�QD�NRMHP�VX�
WHPHOMHP�GQHYQRJ� UDþXQVNRJ�NRUDND�SURUDþXQDWH� NRPSRQHQWH� ELODQFH�YRGD�X� SHULRGX�
������ �� ������ 5H]XOWDWL� NDOLEUDFLMH�YDOLGDFLMH� PRGHOD� QD� VYLP� KLGURORãNLP� SRVWDMDPD�
SRND]XMX� SURVMHþQX� UD]OLNX�PMHVHþQRJ� RWMHFDQMD� RG� �����PP������PP�GRN� VX� YULMHG-

QRVWL� 1DVK�6XWFOL൵H� NRH¿FLMHQWD� RVMHWOMLYRVWL� ����������� 5D]YLMHQL� PRGHO� RPRJXüDYD�
VUHGQMRURþQH�L�GXJRURþQH�SURJQR]H�ELODQFH�YRGD�NDR�L�DQDOL]H�XWMHFDMD�UD]OLþLWLK�SURP-

MHQD��NOLPD��SRNURY�]HPOMLãWD��JUDGQMH��QD�YRGQH�NROLþLQH�QD�VOLYX��0RGHO�VWRJD�QDOD]L�
SULPMHQX� X� UD]OLþLWLP� SRGUXþMLPD� YRGQRJ� JRVSRGDUVWYD� SRSXW� KLGURORãNLK� SURJQR]D��
LVWUDåLYDQMD�XWMHFDMD�SURPMHQD�VWDQMD�QD�VOLYX� L�YDULMDQWQLK�SURMHNWQLK�PMHUD�SULODJRGEH�
L�VOLþQR�
./-8ý1(�5,-(ý,��PRGHO�ELODQFH�YRGD��UDãþODQMHQL�PRGHO��GDOMLQVND�LVWUDåLYDQMD

INTEGRATED DISTRIBUTED WATER BALANCE MODEL IVOR 

$%675$&7� �e paper presents the basic elements of an original integrated distributed 
hydrological model (IVOR) for e�cient calculation of water balance components based 
on the GIS technology and remote sensing using an open-source platform. �e model 
implements original procedures for integration of remote sensing and standard hydrome-
teorological measurements for obtaining a full spatial distribution of surface water bal-
ance components. �e integration of remote sensing enables a more accurate calculation 
of spatial and temporal variations of surface water balance components in a basin along 
with standard hydrometeorological measurements. �e model was implemented in the 
Krapina river basin, in which the values of the water balance components for period 2000-
2013 were computed using daily time step. �e results of the model calibration/valida-
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tion indicate an average di�erence of monthly runo� at all hydrological stations of 0.77 
mm/1.98 mm and the values of the Nash-Sutcli�e e�ciency coe�cient of 0.22/0.20. �e 
developed model enables mid-term and long-term forecasting of water balance as well as 
analyses of the impact of various changes (climate, land cover, construction) on the water 
availability in a basin. For these reasons, there is a range of water management areas that 
would bene�t from the application of the model, such as hydrological forecasting, assess-
ment of the impact of changes in the basin status, design variants for mitigation measures, 
etc.

.(<:25'6��ZDWHU�EDODQFH�PRGHO��GLVWULEXWHG�PRGHO��UHPRWH�VHQVLQJ

1. UVOD

3ULPMHQD�PRGHOD�ELODQFH�YRGD�MH�YUOR�ãLURND�SD�LK�MH�WDNR�PRJXüH�NRULVWLWL�]D�SURUDþXQ�
UHJLRQDOQH� ELODQFH� YRGD�� ]D� RGUHÿLYDQMH� XWMHFDMD� OMXGVNRJ� GMHORYDQMD� L� NOLPDWVNLK�
YDULMDFLMD�QD�KLGURORJLMX�VOLYD��]D�SODQLUDQMH�L�RSWLPDOQX�UDVSRGMHOX�]DOLKD�VYMHåH�YRGH��
LWG�� 5D]XPLMHYDQMH� ELODQFH� YRGD� X� RGQRVX� QD� NOLPDWVNH� L� PRUIRORãNH� ]QDþDMNH� VOLYD�
WDNRÿHU�GDMH�XYLG�X�VORåHQH�SURFHVH�NRML�VH�RGYLMDMX�V�RE]LURP�QD�UD]OLþLWH�SURVWRUQH� L�
YUHPHQVNH�RGQRVH��$OHPDZ�HW�DO����������3UHGYLÿDQMD�XþHVWDOLMLK�L�GXåLK�VXãQLK�UD]GREOMD�
WH�YHüLK�LQWHQ]LWHWD�YHOLNRYRGQLK�GRJDÿDMD�VDVYLP�MDVQR�GH¿QLUDMX�SRWUHEX�]D�SR]QDYDQMH�
VDGDãQMLK� ]DOLKD� YRGH� QD� VOLYX� L� ]D� SUHGYLÿDQMH� EXGXüLK� VWDQMD� �(XURSHDQ� 3DUOLDPHQW��
������81�:DWHU���������D�X�þHPX�PRGHOL�ELODQFH�YRGH�PRJX�LPDWL�SUHVXGQX�XORJX�L�ELWL�
L]YRU�YUOR�YULMHGQLK�L�SRX]GDQLK�LQIRUPDFLMD�
'R� GDQDV� VX� UD]YLMHQL� UD]OLþLWL� PDWHPDWLþNL� KLGURORãNL� PRGHOL� NRML� VH� UD]OLNXMX� SR�
RSüHQLWRP�SULVWXSX�PRGHOLUDQMX��SR�PHWRGDPD�SURUDþXQD�SRMHGLQLK�NRPSRQHQDWD�ELODQFH�
YRGD�� SR� VORåHQRVWL� UDþXQVNH� VWUXNWXUH� PRGHOD�� SR� SULPMHQMLYRVWL� PRGHOD� UD]OLþLWLP�
SURVWRUQLP� L� YUHPHQVNLP� GRPHQDPD�� LWG�� 6ORåHQRVW� FMHORNXSQRJ� SURFHVD� SURPMHQH�
]DSUHPLQH�YRGH�QD�VOLYX�NDR�L�VORåHQRVW�PHÿXVREQLK�YH]D�L]PHÿX�SRMHGLQLK�NRPSRQHQDWD�
KLGURORãNRJ�FLNOXVD�]DKWLMHYDMX�L�VORåHQH�PDWHPDWLþNH�SULVWXSH�D�WLPH�L�SR]QDYDQMH�QL]D�
KLGURPHWHRURORãNLK�SRGDWDND�L�RVWDOLK�JHR¿]LþNLK�SDUDPHWDUD�VOLYD��%XGXüL�GD�WL�XOD]QL�
SDUDPHWUL�þHVWR�QLVX�GRVWXSQL� LOL� VX�QHSRX]GDQL��]D�SURUDþXQ�ELODQFH�YRGH�SRWUHEQR� MH�
SURQDüL� UDYQRWHåX� L]PHÿX�GHWDOMQRVWL� RSLVD� KLGURORãNLK� SURFHVD� L� VORåHQRVWL�PRGHOD�� V�
MHGQH�VWUDQH�WH�GRVWXSQRVWL�L]PMHUHQLK�SRGDWDND�L�XOD]QLK�SDUDPHWDUD��V�GUXJH�VWUDQH�
2EMHGLQMHQL� KLGURORãNL� PRGHOL� SURPDWUDMX� VOLY� NDR� MHGQX� MHGLQLFX� RSLVDQX� V� QHNROLNR�
GHVHWDND� SDUDPHWDUD� L� YDULMDEOL�� GRN� V� GUXJH� VWUDQH�� UDãþODQMHQL� PRGHOL� RSLVXMX� VOLY�
VNXSRYLPD� SURUDþXQVNLK� PUHåQLK� WRþDND�� D� VYDND� PUHåQD� WRþND� VDGUåL� QHNROLNR�
KLGURORãNLK�YDULMDEOL��3URVWRUQH�L�YUHPHQVNH�YDULMDFLMH�NRPSRQHQDWD�KLGURORãNLK�SURFHVD�
SUHGVWDYOMDMX�SRVHEDQ�SUREOHP��SD�MH�RVQRYQD�SUHGQRVW�UDãþODQMHQLK�PRGHOD�PRJXüQRVW�
RSLVLYDQMD�SURVWRUQLK�YDULMDFLMD�XQXWDU�PRGHOD��2YDNYL�PRGHOL��SRVOMHGLþQR��RPRJXüXMX�
QMLKRYX�SULPMHQX�X�VPLVOX�KLGURORãNLK�SURJQR]D��LVWUDåLYDQMLPD�XWMHFDMD�SURPMHQH�VWDQMD�
QD�VOLYX��NOLPD��SRNURY��JUDGQMH��LOL�YDULMDQWQLK�SURMHNWQLK�PMHUD�SULODJRGEH��
.DNR�EL�VH�RVLJXUDOH�]DGRYROMDYDMXüH�SRGORJH�]D�RYX�YUVWX�PRGHOD�NRULãWHQD�VX�GDOMLQVND�
PMHUHQMD�� NRMD� SUXåDMX� GRGDWQL� L]YRU� XOD]QLK� SRGDWDND� YLVRNH� SURVWRUQH� L� YUHPHQVNH�
UH]ROXFLMH�� 6DWHOLWVNH� VQLPNH� VX� SRVWDOH� XOWLPDWLYQL� L]YRU� QDMUD]OLþLWLMLK� JHR¿]LþNLK�
SDUDPHWDUD�ãLURNLK�SRGUXþMD��QDGPRUVNH�YLVLQH��SRNURYD�]HPOMLãWD�WHPSHUDWXUH�SRYUãLQH��
VQMHåQRJ�SRNURYD��HYDSRWUDQVSLUDFLMH��NDNYRüH�YRGH�LWG��5D]YLMHQL�VX�RULJLQDOQL�SRVWXSFL�
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LQWHJUDFLMH�GDOMLQVNLK�LVWUDåLYDQMD�L�VWDQGDUGQLK�KLGURPHWHRURORãNLK�PMHUHQMD��ãWR�MH�ELR�
SUHGXYMHW�PRJXüQRVWL�L]UDGH�PRGHOD�
-HGQD�RG�QMLK�VH�RGQRVL�QD�WHPSHUDWXUX�]UDND��NRMD�MH�MHGQD�RG�NOMXþQLK�SDUDPHWDUD�]D�
RSLV�SRYUãLQVNLK�NRPSRQHQDWD�KLGURORãNRJ�FLNOXVD�L�YDåQD�MH�X�PQRJLP�SURFHVLPD�SRSXW�
HYDSRWUDQVSLUDFLMH��QHWR� UDGLMDFLMH�� UDVSURVWUDQMHQRVWL�åLYLK�RUJDQL]DPD� LWG�� �&ULVWREDO� L�
GUXJL�� �������7DNR� MH� UD]YLMHQD�PHWRGD� SURUDþXQD� WHPSHUDWXUH� ]UDND� QD� VOLYX� JGMH� QH�
SRVWRML� GRYROMQD� JXVWRüD� PHWHRURORãNLK� SRVWDMD� NRMD� NRULVWL� NRPELQDFLMX� GDOMLQVNLK�
LVWUDåLYDQMD� L� PMHUHQMD� WHPSHUDWXUH� ]UDND� QD� PHWHRURORãNLP� SRVWDMDPD�� D� RPRJXüDYD�
YUHPHQVNL�QHSUHNLQXW�SURUDþXQ�WHPSHUDWXUH�]UDND�QD�FMHORNXSQRP�VOLYX��,YH]Lü�L�GUXJL��
2018b).

(YDSRWUDQVSLUDFLMD�MH�SDN��JODYQD�NRPSRQHQWD�ELODQFH�YRGD�QD�ULMHþQRP�VOLYX�WH�]QDWQR�
XWMHþH�QD�KLGURORãNL�FLNOXV� L�ELODQFX�HQHUJLMH�=HPOMLQH�SRYUãLQH� �6HQD\� L�GUXJL���������
1D� HYDSRWUDQVSLUDFLMX� XWMHþX�PQRJL� ¿]LþNL� IDNWRUL� WH� MH� XMHGQR� L� NRPSRQHQWD� ELODQFH�
YRGD� NRMX� MH� QDWHåH� L]PMHULWL� LOL� SURFLMHQLWL�� 5D]YLMHQD� MH� PHWRGD� SULPMHQH� GRVWXSQLK�
VDWHOLWVNLK�VQLPDND�VQLPOMHQLK�NRULãWHQMHP�WHUPDOQLK�LQIUDFUYHQLK�NDQDOD�WLMHNRP�SHULRGD�
V�GRVWXSQLP�VDWHOLWVNLP�VQLPNDPD��]D�SURFMHQX�GQHYQH�HYDSRWUDQVSLUDFLMH�X�SHULRGLPD�
NDGD�VDWHOLWVNH�VQLPNH�QLVX�GRVWXSQH��,YH]Lü�L�GUXJL������D��
,QWHJUDFLMD�GDOMLQVNLK�LVWUDåLYDQMD�X�UD]YLMHQL�PRGHO�ELODQFH�YRGD�MH�RPRJXüLOD�SRX]GDQLML�
SURUDþXQ�SURVWRUQLK� L�YUHPHQVNLK�YDULMDFLMD�SRYUãLQVNLK�NRPSRQHQDWD�ELODQFH�YRGD�QD�
VOLYX�L]�VWDQGDUGQLK�KLGURPHWHRURORãNLK�PMHUHQMD��0RGHO� MH�SULPLMHQMHQ�QD�VOLYX�ULMHNH�
.UDSLQH�JGMH�VX�WHPHOMHP�GQHYQRJ�UDþXQVNRJ�NRUDND�SURUDþXQDWH�NRPSRQHQWH�ELODQFH�
YRGD�]D�SHULRG���������������.DOLEUDFLMD�����������������L�YDOLGDFLMD�����������������PRGHOD�
VX� SURYHGHQH� XVSRUHGERP�PRGHOLUDQLK� YULMHGQRVWL� V� RQLPD� L]PMHUHQLP� QD� ORNDFLMDPD�
KLGURORãNLK�SRVWDMD�QD�VOLYX�

&MHORNXSQR�VOLYQR�SRGUXþMH�ULMHNH�.UDSLQH� MH�EUHåXOMNDVWR�EUGRYLWR��V�JXVWRP�PUHåRP�
EUGVNLK� SULWRND�� XNXSQH� SRYUãLQH� ������ NP2� �6OLND� ���� +LGURJUDIVND� PUHåD� MH� YUOR�
UD]YLMHQD�� D� JXVWRüD� VH� NUHüH� RNR� �� NP�NP2�� 6OLY� MH� DVLPHWULþDQ� X� RGQRVX� QD� JODYQL�
YRGRWRN�� ULMHNX�.UDSLQX��SUL�þHPX�VX�GHVQL�SULWRFL�GXOML� L� LPDMX�YHüH�SRYUãLQH�VOLYD��D�
OLMHYL�SULWRFL�V�REURQDND�0HGYHGQLFH�VX�NUDüL�L�L]UD]LWLMHJ�EXMLþQRJ�NDUDNWHUD�
=D�SRWUHEH�L]UDGH�PRGHOD�VX�SULNXSOMHQL�SRGDFL�V�KLGURORãNLK�SRVWDMD�QD�VOLYX��6OLND�����
NDR�L�SRGDFL�V�PHWHRURORãNLK��QMLK�����L�NLãRPMHUQLK�SRVWDMD��QMLK�����QD�L�RNR�VOLYD��]D�
UD]GREOMH���������������3RGDFL�SULNXSOMHQL�GDOMLQVNLP�PMHUHQMLPD�RGQRVH�VH�QD�SRGDWNH�
NRML� VX� SULNXSOMHQL� SRPRüX�/DQGVDW� �� VDWHOLWD� X� UD]GREOMX� RG� QMHJRYRJ� ODQVLUDQMD� ����
WUDYQMD�������GR�NYDUD�NRML�VH�����VYLEQMD�������GRJRGLR�QD�XJUDÿHQRP�VHQ]RUX�(QKDQFHG�
7KHPDWLF�0DSSHU�3OXV��(70���



254

6OLND����'LJLWDOQL�PRGHO�WHUHQD�VOLYD�ULMHNH�.UDSLQH�V�KLGURORãNLP�SRVWDMDPD

3. METODOLOGIJA

,]UDGD�PRGHOD�Ä,925³��IQWHJULUDQL�PRGHO�VOGQLK�RHVXUVD��SURYHGHQD�MH�NUR]�VOMHGHüH�
NRUDNH�����0RGHOLUDQMH�SRMHGLQLK�NRPSRQHQWL�ELODQFH�YRGD�����3RYH]LYDQMH��GH¿QLUDQMH�
PHÿXVREQLK�]DYLVQLK�YH]D��NRPSRQHQWL�ELODQFH�YRGD�X�PRGHO�����,QLFLMDOQD�NDOLEUDFLMD�
NRPSRQHQWL�PRGHOD�����.DOLEUDFLMD�PRGHOD�WHPHOMHP�PMHUHQMD�QD�KLGURORãNLP�SRVWDMDPD��
���9DOLGDFLMD�PRGHOD�WHPHOMHP�PMHUHQMD�QD�KLGURORãNLP�SRVWDMDPD�



255HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

6OLND����6KHPDWVNL�GLMDJUDP�SURFHVD�PRGHOD�ELODQFH�YRGD

U prvom koraku razvijene su nove, originalne metode te su korištenjem Python 
uređivača PythonWin napisane originalne skripte za svaku od analiziranih komponenti 
bilance voda na slivu. Tako je razvijena originalna metoda procjene prostorne raspodjele 
temperature zraka na slivu uz integraciju podataka daljinskog mjerenja s izmjerenim 
hidrometeorološkim podacima (Ivezić i drugi, 2018a). Ona je korištena i za razvoj 
originalne metode procjene evapotranspiracije, ET (mm) na slivu uz parcijalnu integraciju 
podataka daljinskog mjerenja (Ivezić i drugi, 2018b), na temelju koje je izrađena originalna 
skripta komponente evapotranspiracije na slivu. Modeliranje evaporacije intercepcije EI 
(mm) na slivu provedeno je temeljem originalne metode procjena evaporacije intercepcije 
na slivu uz parcijalnu integraciju podataka daljinskog mjerenja. Evaporacija intercepcije 
modelirana je korištenjem Astonovog intercepcijskog modela (Aston, 1979). Modeliranje 
direktnog otjecanja, QD (mm) je provedeno primjenom SCS metode (NRCS, 1997). 
Budući da se modelom bilance voda de�nira prostorna raspodjela vode (volumno), 
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korišten je samo dio metode koji se na to odnosi. Za korektan kontinuirani izračun 
vrijednosti direktnog otjecanja, bilo je potrebno poznavati prethodne uvjete vlažnosti 
tla. Otapanje snijega ΔS (mm) modelirano je s obzirom na razlike mjerenja snijega u 
odnosu na prethodni dan. Pri tome se vodilo računa da postoji razlika zapremine snijega 
s obzirom na zapreminu vode te da prilikom otapanja snijega, zbog vrlo često još uvijek 
zaleđenog površinskog sloja tla, dio otopljenog snijega sudjeluje u direktnom otjecanju. 
Promjena količine vode akumulirane u tlu.
1DNRQ� PRGHOLUDQMD� SRYUãLQVNLK� NRPSRQHQDWD� ELODQFH� YRGD� L]UDÿHQ� MH� VDP� PRGHO�
ELODQFH�YRGD�,925��RGQRVQX�SRMHGLQDþQH�VNULSWH�]D�SURFMHQX�NRPSRQHQWL�ELODQFH�YRGD�
VX� SRYH]DQH� X� MHGLQVWYHQX� VNULSWX� PRGHOD�� 'LMDJUDP� PRGHOVNLK� SURFHVD� SULND]DQ� MH�
VKHPDWVNL�QD�SULORåHQRM� VOLFL����2VLP�SULND]DQRJ� WLMHND�SURUDþXQD�PRGHOD��YDOMD� LPDWL�
QD�XPX�GD�SRVWRMH�GRGDWQH�]DYLVQH�YH]H�SRMHGLQLK�NRPSRQHQDWD�ELODQFH�YRGD��7DNR�MH�
GH¿QLUD�]DYLVQRVW�GLUHNWQRJ�RWMHFDQMD�4

D
��PP��X�RGQRVX�QD�YODåQRVW�WOD��RGQRVQR�NROLþLQX�

YRGH�DNXPXOLUDQH�X�WOX��(YDSRWUDQVSLUDFLMD�ET��PP��WDNRÿHU�]DYLVL�R�GRVWXSQRVWL�YRGH�
X� WOX�� NDR� L� ED]QR� RWMHFDQMH�4

B
� �PP�� NRMH� MH� WDNRÿHU� ]DYLVQR� R� NROLþLQL� DNXPXOLUDQH�

YRGH� X� WOX��8� WR� VYUKX� MH� QDSUDYOMHQD� RULJLQDOQD� 3\WKRQ� VNULSWD�PRGHOD� ELODQFH� YRGD�
NRMD� MH�X�VWDQMX�DXWRPDWL]LUDWL�FLMHOL�SURFHV�ãWR� MH�ELOR�DSVROXWQR�QHRSKRGQR�V�RE]LURP�
QD�RJURPQH�NROLþLQH�RYDNR�GH¿QLUDQLK�SURVWRUQR� UDãþODQMHQLK�SRGDWDND�� V� RE]LURP�QD�
GQHYQL�YUHPHQVNL�NRUDN�PRGHOD�L�SURVWRUQX�UH]ROXFLMX�PRGHOD�RG����P��.DNR�EL�VH�GRELR�
GRMDP�R�NROLþLQL�RYDNR�GH¿QLUDQLK�SRGDWDND��WUHED�UHüL�GD�VH�]D�VYDNX�JRGLQX�]D�NRMX�VH�
SURYRGL�PRGHOLUDQMH�GH¿QLUD������������]D�SULMHVWXSQH�JRGLQH��QRYLK�UDVWHUD��GLUHNWQR�
RWMHFDQMH��ED]QR�RWMHFDQMH��HYDSRWUDQVSLUDFLMD�L�NROLþLQL�DNXPXOLUDQH�YRGH�X�WOX��GRN�VH�
LQLFLMDOQR�SURUDþXQDWH�YULMHGQRVWL� HYDSRUDFLMH� LQWHUFHSFLMH�XVYDMDMX�EXGXüL�GD�QH�RYLVH�
R�RVWDOLP�NRPSRQHQWDPD�ELODQFH�YRGD���þLMD�MH�SDN�XNXSQD�YHOLþLQD�]DX]HüD�QD�WYUGRP�
GLVNX�RNR����*%�SRGDWNRYQRJ�SURVWRUD��SR�JRGLQL���8NXSQR�]DX]HüH�QRYLK�UDVWHUD�QD�
WYUGRP�GLVNX�GDNOH�L]QRVL�RNR�����*%��SR�����*%�]D�SHULRG�NDOLEUDFLMH�L�YDOLGDFLMH��
,QLFLMDOQD�NDOLEUDFLMD�L�GH¿QLUDQMH�LQLFLMDOQLK�]DYLVQRVWL�PRGHOD�SURYHGHQL�VX�QD�WHPHOMX�
GLMHOD�PMHUHQLK�YULMHGQRVWL� QD�KLGURORãNLP�SRVWDMDPD� WH�SURFMHQH�YULMHGQRVWL� SRMHGLQLK�
NRPSRQHQDWD� ELODQFH� YRGD� QD� VOLYX� ������� JRGLQD� MH� SRVOXåLOD� NDR� VYRMHYUVQL� SHULRG�
Ä]DJULMDYDQMD³� PRGHOD��� .DOLEUDFLMD� PRGHOD� MH� SURYHGHQD� ]D� UD]GREOMH� ���������� ��
������������QD�ORNDFLMDPD�KLGURORãNLK�SRVWDMD�
1DNRQ� SURYHGHQH� NDOLEUDFLMH� PRGHOD�� SURYHGHQD� MH� YDOLGDFLMD� PRGHOD�� ]D� UD]GREOMH�
������������������������-HGQDNR�NDR�L�NDOLEUDFLMD��YDOLGDFLMD�MH�SURYHGHQD�V�RE]LURP�QD�
PMHUHQH�SURWRNH�]DELOMHåHQH�QD�ORNDFLMDPD�KLGURORãNLK�SRVWDMD�

4. REZULTATI I DISKUSIJA

7DEOLþQR�X�QDVWDYNX��SULND]DQH�VX�SURVMHþQH�YULMHGQRVWL�UD]OLNH�RWMHFDQMD�L�1DVK�6XWFOL൵H�
(16(�� NRH¿FLMHQW� RVMHWOMLYRVWL� ]D� VYH� KLGURORãNH� SRVWDMH� QD� VOLYX� .UDSLQH�� ]D� SHULRG�
NDOLEUDFLMH�L�YDOLGDFLMH�PRGHOD��7DEOLFD�����,]GYRMHQH�VX�L�YULMHGQRVWL�]D�+6�.XSOMHQRYR��
NDR�SRVWDMH�V�QDMYHüRP�VOLYQRP�SRYUãLQRP�������SRYUãLQH�VOLYD���QDMUHSUH]HQWDWLYQLMRP�
za cijeli sliv rijeke Krapine (Tablica 2).
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7DEOLFD����8VSRUHGED�UH]XOWDWD�NDOLEUDFLMH�L�YDOLGDFLMH�PRGHOD�]D�VYH�KLGURORãNH�SRVWDMH

TIP 

OTJECANJA

3526-(ý1$�5$=/,.$��PP� 3526-(ý1,�16(
KALIBRACIJA VALIDACIJA KALIBRACIJA VALIDACIJA

UKUPNO 0,77 1,98 0,22 0,20

DIREKTNO 0,63 0,81 -0,56 -0,35

BAZNO 0,39 1,88 0,25 0,05

7DEOLFD����8VSRUHGED�UH]XOWDWD�NDOLEUDFLMH�L�YDOLGDFLMH�PRGHOD�]D�+6�.XSOMHQRYR

TIP 

OTJECANJA

3526-(ý1$�5$=/,.$��PP� 3526-(ý1,�16(
KALIBRACIJA VALIDACIJA KALIBRACIJA VALIDACIJA

UKUPNO 0,45 -0,13 0,57 0,66

DIREKTNO -0,2 0,11 0,08 0,19

BAZNO 0,44 -0,03 0,56 0,56

3URVMHþQH�PMHVHþQH�YULMHGQRVWL�XNXSQRJ�RWMHFDQMD�QD�VOLYX�NUHüX�VH�RG�4 �������PP��X�
������JRGLQL��HNVWUHPQR�VXãQD���GR�4 �������PP��X�������JRGLQL��0LQLPDOQD�YULMHGQRVW�
PMHVHþQRJ� XNXSQRJ� RWMHFDQMD�PRGHOLUDQD� MH� X� NRORYR]X� ������ JRGLQH�4 ����� �PP���
0DNVLPDOQD� YULMHGQRVW� PMHVHþQRJ� XNXSQRJ� RWMHFDQMD� PRGHOLUDQD� MH� X� RåXMNX� ������
godine 4 �������PP��
3URVMHþQH�PMHVHþQH�YULMHGQRVWL�GLUHNWQRJ�RWMHFDQMD�QD�VOLYX�NUHüX�VH�RG�4

D
 ������PP��X�

������JRGLQL��HNVWUHPQR�VXãQD���GR�4
D
 ������PP��X�������JRGLQL��0LQLPDOQD�YULMHGQRVW�

PMHVHþQRJ�GLUHNWQRJ�RWMHFDQMD�PRGHOLUDQD� MH� X� VWXGHQRP������� JRGLQH�4
D
 ���� �PP���

0DNVLPDOQD� YULMHGQRVW� PMHVHþQRJ� GLUHNWQRJ� RWMHFDQMD� PRGHOLUDQD� MH� X� RåXMNX� ������
godine 4

D
 �������PP��

3URVMHþQH�PMHVHþQH�YULMHGQRVWL�ED]QRJ�RWMHFDQMD�QD�VOLYX�NUHüX�VH�RG�4
B
 �������PP��X�

������JRGLQL��HNVWUHPQR�VXãQD���GR�4
B
 �������PP��X�������JRGLQL��0LQLPDOQD�YULMHGQRVW�

PMHVHþQRJ� ED]QRJ� RWMHFDQMD� PRGHOLUDQD� MH� X� NRORYR]X� ������ JRGLQH�4
B
 ����� �PP���

0DNVLPDOQD�YULMHGQRVW�PMHVHþQRJ�ED]QRJ�RWMHFDQMD�PRGHOLUDQD�MH�X�RåXMNX�������JRGLQH�
4

B
 �������PP��

3URVMHþQH�PMHVHþQH�YULMHGQRVWL�HYDSRWUDQVSLUDFLMH�QD�VOLYX�NUHüX�VH�RG�ET �������PP��
u 2003. godini, do ET ������ �PP�� X� ������ JRGLQL�� 0LQLPDOQD� YULMHGQRVW� PMHVHþQH�
HYDSRWUDQVSLUDFLMH�PRGHOLUDQD� MH�X�SURVLQFX�������JRGLQH�ET ������PP���0DNVLPDOQD�
YULMHGQRVW�PMHVHþQH� HYDSRWUDQVSLUDFLMH�PRGHOLUDQD� MH� X� OLSQMX������� JRGLQH�ET=100,8

�PP��
3URVMHþQH�PMHVHþQH�YULMHGQRVWL� HYDSRUDFLMH� LQWHUFHSFLMH�QD� VOLYX�NUHüX� VH�RG�E

I
=10,90

�PP��X�������JRGLQL��HNVWUHPQR�VXãQD���GR�E
I
 �������PP��X�������JRGLQL��0LQLPDOQD�

YULMHGQRVW� PMHVHþQH� HYDSRUDFLMH� LQWHUFHSFLMH� PRGHOLUDQD� MH� X� VWXGHQRP� ������ JRGLQH�
E

I
 ������PP���0DNVLPDOQD�YULMHGQRVW�PMHVHþQH�HYDSRUDFLMH�LQWHUFHSFLMH�PRGHOLUDQD�MH�X�

rujnu 2001. godine E
I
 �������PP��

-HGQD�RG�]QDþDMQLMLK�PRJXüQRVWL�SULPMHQH�PRGHOD�ELODQFH�YRGD�,925�MH�SURJQRVWLþND��
RGQRVQR� ]D� SURFMHQX� EXGXüLK� VWDQMD� NRPSRQHQDWD� ELODQFH� YRGD� QD� VOLYX�� 3ULPMHQD� X�
NRPELQDFLML�VD�VUHGQMRURþQLP�NOLPDWVNLP�SURJQRVWLþNLP�PRGHOLPD��QHNROLNR�WMHGDQD��QSU��
(&0:)��*)6�L�$FFX:HDWKHU��EL�RPRJXüLOD�SUDYRYUHPHQX�VSR]QDMX�L�SULSUHPX�X�VOXþDMX�
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QDGROD]HüH�VXãH��GRN�EL�SULPMHQD�X�NRPELQDFLML�V�GXJRURþQLP�NOLPDWVNLP�SURJQRVWLþNLP�
PRGHOLPD��JRGLQH�L�GHVHWOMHüD�XQDSULMHG��QSU��5HJ&0��RPRJXüLOD�SODQLUDQMH�GXJRURþQLK�
PMHUD�]D�SULODJRGEX�EXGXüLP�GHYLMDFLMDPD�X�ELODQFL�YRGD�
2G�VUHGQMRURþQLK�NOLPDWVNLK�SURJQRVWLþNLP�PRGHOLPD�YDOMD�LVWDNQXWL�PRGHO�(&0:)�NRML�
MH�UD]YLR�(XURSVNL�FHQWDU�]D�VUHGQMRURþQX�SURJQR]X�YUHPHQD��2ZHQV�L�+HYVRQ���������
UH]ROXFLMH���NP��NRML�QXGL�VUHGQMRURþQH�SURJQR]H�GR����GDQD�XQDSULMHG��1DGDOMH��DPHULþNL�
SURJQRVWLþNL�PRGHO�*)6��*OREDO�)RUHFDVW�6\VWHP��MH�UD]YLOD�1DFLRQDOQD�RFHDQRJUDIVND�L�
DWPRVIHUVND�VOXåED��12$$���UH]ROXFLMH�MH�������NP�WH�QXGL�VUHGQMRURþQH�SURJQR]H�GR����
GDQD�XQDSULMHG��7H�NRQDþQR��SURJQRVWLþNL�PRGHO�$FFX:HDWKHU��NRML�MH�UD]YLOD�LVWRLPHQD�
WYUWND��LVWLþH�VH�PHÿX�VUHGQMRURþQLP�SURJQR]DPD�MHU�QXGL�SURJQR]X�]D�GR����GDQD��LDNR�
JD�PQRJL�UHQRPLUDQL�SURJQRVWLþDUL�RVSRUDYDMX�
'XJRURþQL�NOLPDWVNL�SURJQRVWLþNL�PRGHO�5HJ&0�XNOMXþXMH�NOLPDWVNH�SURMHNFLMH�QD�=HPOML�
L]UDÿHQH�]D�GYD�YUHPHQVND�UD]GREOMD��GR�������JRGLQH�L�GR�������JRGLQH��X]�SUHWSRVWDYNX�
VFHQDULMD� UD]YRMD� NRQFHQWUDFLMH� VWDNOHQLþNLK� SOLQRYD� 5&3���� L� 5&3���� �5+�� �������
3URMHNFLMH�XND]XMX�GD�üH�VH�SRJRUãDQMHP�KLGURORãNLK�SULOLND�XVOLMHG�GMHORYDQMD�NOLPDWVNLK�
SURPMHQD�V�MHGQH�VWUDQH�SRYHüDWL�XþHVWDORVW�L�WUDMDQMH�VXãQLK�UD]GREOMD��D�V�GUXJH�VWUDQH�L�
XþHVWDORVW�L�LQWHQ]LWHW�SRSODYQLK�VLWXDFLMD��3URMLFLUDQR�SRYHüDQMH�WHPSHUDWXUH�]UDND��NDR�L�
PLQRUQR�LVND]DQL�WUHQGRYL�SURPMHQD�X�XNXSQLP�NROLþLQDPD�RERULQD��LPDW�üH�]D�SRVOMHGLFX�
SRYHüDQMH�HYDSRWUDQVSLUDFLMH��VPDQMHQMH�SRYUãLQVNLK�L�SRG]HPQLK�RWMHFDQMD��D�WLPH�L�MRã�
QDJODãHQLMH�VPDQMHQMH�YRGQLK�]DOLKD�
'DOMQMH� PRJXüQRVWL� SULPMHQH� PRGHOD� ELODQFH� YRGD� ,925� VH� RGQRVH� QD� VNRUR� VYD�
SRGUXþMD� YRGQRJ� JRVSRGDUVWYD�� 7DNR� MH� PRGHORP� PRJXüH� LVSLWDWL� SURPMHQH� QD� VOLYX�
X]URNRYDQH� SURPMHQDPD� SRNURYD� ]HPOMLãWD� QD� VOLYX� �SURPMHQH� X� NYDQWLWHWL� L� NYDOLWHWL�
ãXPVNH�YHJHWDFLMH���XWMHFDM�UD]OLþLWLK�YUVWD�OMXGVNRJ�XWMHFDMD��XUEDQL]DFLMD�VOLYD��SURPMHQD�
X]JDMDQLK� SROMRSULYUHGQLK� NXOWXUD�� WH� XWMHFDM� YDULMDQWQLK� SURMHNWQLK� PMHUD� SULODJRGEH�
EXGXüLP�GHYLMDFLMDPD�X�ELODQFL�YRGD�QD�VOLYX�

1D� VOLYRYLPD� V� PDQMNRP� VWDQGDUGQLK� PMHUHQMD� QD� PUHåL� KLGURORãNLK� L� PHWHRURORãNLK�
SRVWDMD� LQWHJUDFLMD� GDOMLQVNLK� PMHUHQMD� X� KLGURORãNH� PRGHOH� RPRJXüDYD� SRX]GDQLMX�
SURFMHQX�UD]OLþLWLK�NRPSRQHQDWD�ELODQFH�YRGD��5D]YLMHQL�VX�RULJLQDOQL�SRVWXSFL�LQWHJUDFLMH�
GDOMLQVNLK� LVWUDåLYDQMD� L� VWDQGDUGQLK� KLGURPHWHRURORãNLK� PMHUHQMD� NRML� RPRJXüXMX�
PRGHOLUDQMH� SRWSXQH� SURVWRUQH� UDVSRGMHOH� SRYUãLQVNLK� NRPSRQHQDWD� ELODQFH� YRGD��
3RVWXSFL�VH�RGQRVH�QD�SDUFLMDOQX� LQWHJUDFLMX�GDOMLQVNLK�PMHUHQMD�]D�SURFMHQX�SURVWRUQH�
UDVSRGMHOX�WHPSHUDWXUH�]UDND�QD�VOLYX��SURFMHQX�SURVWRUQH�UDVSRGMHOH�HYDSRWUDQVSLUDFLMH�
QD� VOLYX� L�SURFMHQX�HYDSRUDFLMH� LQWHUFHSFLMH�QD� VOLYX��5D]YLMHQ� MH�RULJLQDOQL� LQWHJULUDQL�
UDãþODQMHQL� PRGHO� ,925� NRML� QD� XþLQNRYLW� QDþLQ� LQWHJULUD� GDOMLQVND� LVWUDåLYDQMD� ]D�
SURUDþXQ�ELODQFH�YRGD��0RGHO�MH�LVSLWDQ�QD�VOLYX�ULMHNH�.UDSLQH�JGMH�VX�WHPHOMHP�GQHYQRJ�
UDþXQVNRJ�NRUDND�SURUDþXQDWH�NRPSRQHQWH�ELODQFH�YRGD�X�SHULRGX���������������NRULVWHüL�
GQHYQL� SURUDþXQVNL� NRUDN� L� SURVWRUQX� UH]ROXFLMX� PRGHOD� RG� ��� P�� 5H]XOWDWL� PRGHOD�
XND]XMX� QD� YLVRNX� SRX]GDQRVW� PRGHOD� D� SURVMHþQD� UD]OLND� PRGHOLUDQRJ� L� L]PMHUHQRJ�
PMHVHþQRJ�RWMHFDQMD�QH�SUHOD]L�����PP�X�SHULRGX�NDOLEUDFLMH�����������������L�YDOLGDFLMH�
(2007. - 2013.). 

0RGHO�RPRJXüDYD�VUHGQMRURþQH�L�GXJRURþQH�SURJQR]H�ELODQFH�YRGD�NDR�L�DQDOL]H�XWMHFDMD�
UD]OLþLWLK� SURPMHQD� �NOLPD�� SRNURY� ]HPOMLãWD�� NRULãWHQMD� ]HPOMLãWD�� QD� YRGQH� NROLþLQH�
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QD� VOLYX�� -HGQD� R� YDåQLMLK� SRVOMHGLFD� SRYHüDQMD� VRODUQH� UDGLMDFLMH� L� VPDQMHQMD� RERULQD�
X� OMHWQLP� PMHVHFLPD� X� +UYDWVNRM� MHVW� SRYHüDQMH� LVSDUDYDQMD� L� HYDSRWUDQVSLUDFLMH�� D�
SRVOMHGLþQR�L�YMHURMDWQRVWL�KLGURORãNLK�VXãD�GR�������L�������3UHGYLÿDQMD�SRND]XMX�üH�VH�
]ERJ�NOLPDWVNLK�SURPMHQD�GR�������JRGLQH�SULQRV�SROMRSULYUHGQLK�NXOWXUD�X�5HSXEOLFL�
+UYDWVNRM�VPDQMLWL�]D�����GR������0DQMDN�YRGH�X�WOX��VXãD��L�SRYLãHQH�WHPSHUDWXUH�]UDND�
X�QDGROD]HüHP�YUHPHQVNRP�SHULRGX�ELW�üH�GYD�NOMXþQD�SUREOHPD�X�ERUEL�SROMRSULYUHGH�V�
NOLPDWVNLP�SULPMHQDPD��5+���������8�WDNYLP�XYMHWLPD�GXJRURþQH�KLGURORãNH�SURJQR]H�
RPRJXüDYDMX�NYDQWL¿FLUDQMH�XWMHFDMD�NOLPDWVNLK�SURPMHQD�QD�VWDQMH�YRGD�QD�VOLYX�NDR�L�
DQDOL]X�XWMHFDMD�UD]OLþLWLK�PMHUD�SULODJRGEH�

ZAHVALA

$XWRUL�VH�]DKYDOMXMX�'+0=�X�QD�XVWXSOMHQLP�SRGDFLPD�V�KLGURORãNLK��PHWHRURORãNLK�L�
NLãRPMHUQLK�SRVWDMD�
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UTJECAJ PRAGA KOD TE-TO ZAGREB NA VODOSTAJE 
RIJEKE SAVE I PODZEMNE VODE ZAOBALJA

6$ä(7$.��8VOLMHG�DNWLYQRVWL�QD�YRGRWRNX�L�ULMHþQRP�VOLYX��UHåLP�YRGD�L�QDQRVD�ULMHNH�
6DYH� ]QDþDMQR� MH� SURPLMHQMHQ�� 1D� SRGUXþMX� JUDGD� =DJUHED� NRULWR� 6DYH� LPD� WHQGHQ-

FLMX�SURGXEOMLYDQMD��3URGXEOMLYDQMHP�NRULWD�QD�XWMHFDMQRP�SRGUXþMX�]DREDOMD�GROD]L�GR�
VQLåDYDQMD� UD]LQD�SRG]HPQLK�YRGD��7DNYL� WUHQGRYL�SUHGVWDYOMDMX�YLãHVWUXNL�SUREOHP�]D�
YRGRRSVNUEX�JUDGD�=DJUHED��RVRELWR�X�VXãQLP�UD]GREOMLPD�
6QLåDYDQMH�YRGRVWDMD�NRG�PDOLK�L�VUHGQMLK�YRGD�L�UD]LQD�SRG]HPQLK�YRGD�X�]DJUHEDþNRP�
YRGRQRVQLNX� ]QDþDMQR� MH� RG� GUXJH� SRORYLFH� SURãORJ� VWROMHüD�� 'R� SURGXEOMHQMD� NRULWD�
6DYH�GRãOR�MH�]ERJ�GRPLQDQWQRJ�DQWURSRJHQRJ�GMHORYDQMD�SRSXW�SUHNRPMHUQRJ�YDÿHQMD�
ãOMXQND�� L]JUDGQMH� UHJXODFLMVNLK� L� SURWXHUR]LMVNLK� JUDÿHYLQD� QD� X]YRGQRP� GLMHOX� VOLYD��
RVRELWR� L]JUDÿHQRJ� ODQFD�KLGURHOHNWUDQD�QD� ULMHFL�6DYL�X�6ORYHQLML��3RþHWNRP�RVDPGH-
VHWLK�JRGLQD�]DELOMHåHQL�VX�HNVWUHPQR�QLVNL�YRGRVWDML�6DYH�WH�VX�VH�WDGD�SRMDYLOL�SUREOHPL�
X�RSVNUEL�7HUPRHOHNWUDQH�WRSODQH��7(�72�=DJUHE��UDVKODGQRP�YRGRP��8�UD]GREOMX�RG�
QHNROLNR�JRGLQD�SRGL]DQMH�YRGRVWDMD�ULMHNH�6DYH�QD�SUR¿OX�7(�72�=DJUHE�RVLJXUDQR�MH�
L]JUDGQMRP�SRWRSOMHQRJ�SUDJD�QD�SRNUHWQRP�GQX��2VLP�SR]LWLYQRJ�XWMHFDMD�SUDJD�QD�UDG�
7(�72�=DJUHE��XRþHQ�MH�SR]LWLYDQ�XWMHFDM�L�SRGL]DQMH�UD]LQD�SRG]HPQLK�YRGD�QD�XWMHFD-
MQRP�SRGUXþMX�]DREDOMD��
,]PHÿX�YRGRVWDMD�ULMHNH�6DYH�L�UD]LQD�SRG]HPQLK�YRGD�X]�SRMHGLQD�FUSLOLãWD�]DJUHEDþNRJ�
YRGRQRVQLND�XRþHQD�MH�RGUHÿHQD�NRUHODFLMD��8�RNYLUX�UDGD�DQDOL]LUDQL�VX�UHåLPL�YRGRVWDMD�
ULMHNH�6DYH�X�UD]GREOMLPD�SULMH�L�QDNRQ�L]JUDGQMH�SUDJD��7DNRÿHU�MH�LVWUDåHQ�XWMHFDM�L]JUDG-

QMH�SUDJD�QD�UD]LQH�SRG]HPQLK�YRGD�X�]DREDOMX�ULMHNH�6DYH�
./-8ý1(�5,-(ý,� SUDJ�7(�72�=DJUHE��YRGRVWDML��UD]LQH�SRG]HPQH�YRGH��ULMHND�6DYD��
]DJUHEDþNL�YRGRQRVQLN

IMPACT OF THE TE-TO ZAGREB SILL ON THE SAVA WATER
LEVELS AND GROUNDWATER LEVELS 

$%675$&7��'XH� WR� DFWLYLWLHV� LQ� WKH� ULYHUEHG� DQG� ULYHU� EDVLQ�� WKH�ZDWHU� DQG� VHGLPHQW�
UHJLPHV�RI�WKH�6DYD�5LYHU�KDYH�VLJQL¿FDQWO\�FKDQJHG��,Q�WKH�DUHD�RI�WKH�&LW\�RI�=DJUHE��
WKH�6DYD�ULYHUEHG�VKRZV�D�GHHSHQLQJ�WHQGHQF\��5LYHUEHG�GHHSHQLQJ�LQ�DQ�LPSDFWIXO�KLQ-

WHUODQG�DUHD�FDXVHV�D�GHFOLQH�LQ�JURXQGZDWHU�OHYHOV��6XFK�WUHQGV�FUHDWH�PXOWLSOH�SUREOHPV�
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IRU�ZDWHU�VXSSO\�RI�WKH�&LW\�RI�=DJUHE��SDUWLFXODUO\�LQ�WKH�GURXJKW�SHULRGV�
$�GHFOLQH�LQ�ZDWHU�OHYHOV�GXULQJ�ORZ�DQG�PHGLXP�ZDWHU�OHYHO�SHULRGV�DV�ZHOO�DV�LQ�JURXQG-

ZDWHU�OHYHOV�LQ�WKH�=DJUHE�DTXLIHU�KDV�EHHQ�VLJQL¿FDQW�IURP�WKH�����V��7KH�GHHSHQLQJ�RI�
WKH�6DYD�ULYHUEHG�LV�D�UHVXOW�RI�SUHGRPLQDQWO\�DQWKURSRJHQLF�LPSDFWV��VXFK�DV�H[FHVVLYH�
JUDYHO�H[FDYDWLRQ��FRQVWUXFWLRQ�RI�UHJXODWLRQ�DQG�DQWL�HURVLRQ�ZDWHU�IDFLOLWLHV�LQ�WKH�XS-

VWUHDP�VHFWLRQ�RI�WKH�EDVLQ��LQ�SDUWLFXODU�WKH�FKDLQ�RI�+33V�EXLOW�RQ�WKH�6DYD�5LYHU�LQ�6OR-

YHQLD��$W�WKH�EHJLQQLQJ�RI�����V��H[WUHPHO\�ORZ�ZDWHU�OHYHOV�RI�WKH�6DYD�ZHUH�REVHUYHG��
FDXVLQJ�SUREOHPV�ZLWK�FRROLQJ�ZDWHU�VXSSO\�IRU�WKH�FRJHQHUDWLRQ�SODQW��7(�72�=DJUHE���
,Q�WKH�IROORZLQJ�VHYHUDO�\HDUV��DQ�LQFUHDVH�LQ�WKH�6DYD�ZDWHU�OHYHOV�RQ�WKH�7(�72�=DJUHE�
SUR¿OH�ZDV�DFKLHYHG�E\�WKH�FRQVWUXFWLRQ�RI�D�VXEPHUJHG�VLOO�GRZQVWUHDP�RI�WKH�SODQW�
,Q�DGGLWLRQ�WR�WKH�SRVLWLYH�LPSDFW�RQ�WKH�7(�72�=DJUHE�RSHUDWLRQ��D�SRVLWLYH�LPSDFW�RQ�
WKH�LQFUHDVH�LQ�RI�JURXQGZDWHU�OHYHOV�LQ�WKH�LPSDFWIXO�KLQWHUODQG�ZDV�DOVR�SHUFHLYHG�
$�FHUWDLQ�FRUUHODWLRQ�EHWZHHQ�WKH�6DYD�ZDWHU�OHYHOV�DQG�JURXQGZDWHU�OHYHOV�DW�VRPH�DE-

VWUDFWLRQ�VLWHV�RI�WKH�=DJUHE�DTXLIHU�ZDV�QRWLFHG��,Q�WKH�SDSHU��WKH�UHJLPHV�RI�WKH�6DYD�ZD-
WHU�OHYHOV�LQ�WKH�SHULRGV�SULRU�DQG�DIWHU�WKH�FRQVWUXFWLRQ�RI�WKH�VLOO�DUH�DQDO\VHG��7KH�LPSDFW�
RI�WKH�VLOO�FRQVWUXFWLRQ�RQ�JURXQGZDWHU�OHYHOV�LQ�WKH�6DYD�KLQWHUODQG�ZDV�H[SORUHG�DV�ZHOO��
.(<:25'6� 7(�72�=DJUHE�VLOO��ZDWHU�OHYHOV��JURXQGZDWHU�OHYHOV��6DYD�5LYHU��=DJUHE�
DTXLIHU

1. UVOD

5LMHND� 6DYD� SULPMHU� MH� DOXYLMDOQRJ� YRGRWRND� V� L]UDåHQLP� WUHQGRP� SURGXEOMHQMD� VYRJ�
NRULWD��NDR�SRVOMHGLFH�]QDþDMQLK�DQWURSRJHQLK�DNWLYQRVWL�QD�VOLYX�L�X�VDPRP�YRGRWRNX��
8VOLMHG�SURGXEOMHQMD�GQD�NRULWD�GROD]L�GR�SURPMHQH�GRWDGDãQMHJ�UHåLPD�YRGD�L�QDQRVD��
1HJDWLYQL� WUHQGRYL� QDML]UDåHQLML� VX� QD� GLRQLFL� ULMHNH� 6DYH� RG� JUDQLFH� V� 5HSXEOLNRP�
6ORYHQLMRP�GR�5XJYLFH��%XGXüL�GD�VX�YRGRVWDML�ULMHNH�6DYH�L�UD]LQH�SRG]HPQLK�YRGD�X�
]DJUHEDþNRP�YRGRQRVQLNX�L]UDYQR�SRYH]DQL��VQLåDYDQMH�YRGRVWDMD�ULMHNH�6DYH�X]URNRYDOR�
MH�L�VQLåDYDQMH�UD]LQD�SRG]HPQLK�YRGD��9XMHYLü�HW�DO�����������
$QWURSRJHQLP�XWMHFDMLPD�L�UHJXODFLMVNLP�UDGRYLPD�QD�ULMHFL�6DYL�L�X�]DREDOMX�XYHOLNH�VH�
XWMHFDOR�QD�UHåLP�YRGD�L�QDQRVD�WH� MH�QDQHVHQD�WUDMQD�ãWHWD�]DJUHEDþNRP�YRGRQRVQLNX��
.DR�MHGDQ�RG�QDMELWQLMLK�þLPEHQLND�X�SURFHVX�GHJUDGDFLMH�NRULWD�QDYRGL�VH�SUHNRPMHUQR�
YDÿHQMH� ãOMXQND� L]� NRULWD� ULMHNH� 6DYH� WLMHNRP� ���LK� JRGLQD� SURãORJ� VWROMHüD�� 7LPH� VH�
VPDQMXMH� SRWURãQMD� HQHUJLMH� ULMHNH� QD� REOLNRYDQMH� YODVWLWRJ� NRULWD� QD�PMHVWLPD� LVNRSD�
WH� GROD]L� GR� SRMDþDQRJ� GMHORYDQMD� ULMHNH� WR� MHVW� HURGLUDQMD� REDOD� L� NRULWD� QL]YRGQR� RG�
PMHVWD�LVNRSD��%HUDNRYLü����������5HJXOLUDQMHP�ULMHNH�6DYH�NUR]�=DJUHE�WH�VNUDüLYDQMHP�
QMH]LQRJ�WRND�SRYHüDR�VH�X]GXåQL�SDG�ULMHNH�þLPH�MH�SRVOMHGLþQR�X]URNRYDQR�SRYHüDQMH�
YXþQH� VLOH� ULMHNH� WH� MH� SRWSRPRJQXW� SURFHV� GHJUDGDFLMH� NRULWD� �.XVSLOLü� HW� DO��� ��������
1DGDOMH�� L]JUDGQMRP�QL]D�EUDQD� L�SUDJRYD�X�6ORYHQLML�SRUHPHüHQD� MH�GLQDPLND�GRQRVD�
QDQRVD�ãWR�MH�WDNRÿHU�]QDþDMQR�XWMHFDOR�QD�SURGXEOMHQMH�NRULWD�X�QL]YRGQRP�WRNX�ULMHNH�
6DYH��3HWULþHF����������
6QLåDYDQMH�YRGRVWDMD�ULMHNH�6DYH�SUHGVWDYOMDOR�MH�SUREOHP�UDGX�7HUPRHOHNWUDQH�WRSODQH�
=DJUHE��7(�72��X�XYMHWLPD�QLVNLK�YRGRVWDMD��V�RE]LURP�GD�VH�UDVKODGQD�YRGD�]DKYDüD�L]�
ULMHNH�6DYH��.DR�SULYUHPHQR�L� LQWHUYHQWQR�UMHãHQMH�GR�UHDOL]DFLMH�SODQLUDQRJ�FMHORYLWRJ�
YLãHQDPMHQVNRJ�KLGURHQHUJHWVNRJ�VXVWDYD��QHSRVUHGQR�QL]YRGQR�RG�]DKYDWD�]D�UDVKODGQX�
YRGX�L]JUDÿHQ�MH�SRWRSOMHQL�SUDJ��2GPDK�VX�XRþHQL�SUREOHPL�VD�VWDELOQRãüX�SUDJD�WH�VX�
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XVOLMHGLOH�YLãHVWUXNH�REQRYH�SULPDUQRJ��D�]DWLP�L�L]JUDGQMD�VHNXQGDUQRJ�SUDJD��
8�RNYLUX�UDGD�DQDOL]LUDQL� �VX�YRGRVWDML� ULMHNH�6DYH�X�UD]GREOMX�SULMH� L�QDNRQ�L]JUDGQMH�
SUDJD�7(�72��7DNRÿHU�MH�DQDOL]LUDQ�XWMHFDM�L]JUDGQMH�SUDJD�QD�UD]LQH�SRG]HPQLK�YRGD�X�
zaobalju rijeke Save.

2. UTJECAJ PRAGA TE-TO NA VODOSTAJE RIJEKE SAVE

3RWRSOMHQL� SUDJ� L]JUDÿHQ� MH� ������ JRGLQH� WH� MH� GR� ������ ELR� YLãH� SXWD� UHNRQVWUXLUDQ� L�
QDGRJUDÿLYDQ�� 6DQDFLMRP� SUDJD� ������ JRGLQH� NRWD� NUXQH� SUDJD� ELOD� MH� SRVWDYOMHQD� QD�
NRWX��������P�Q�P��GRN�MH�UHNRQVWUXNFLMRP�SUDJD�������JRGLQH�NRWD�NUXQH�SRVWDYOMHQD�
QD��������P�Q�P��)RUPLUDQMHP�XVSRUD�QHSRVUHGQR�X]YRGQR�RG�SUDJD�7(�72��X]YRGQR�
MH� ORNDOQR� ]DXVWDYOMHQR� RSDGDQMH�PLQLPDOQLK� L� VUHGQMLK� YRGRVWDMD� X� ULMHFL� 6DYL�� DOL� VH�
QL]YRGQR�RG�SUDJD�MDYOMD�]QDþDMQD�HUR]LMD�NRMD�XJURåDYD�VWDELOQRVW�SUDJD�L�NRQWLQXLUDQR�
]DKWLMHYD�VDQDFLMX���
9RGRVWDML� ULMHNH� 6DYH� RSDåDMX� VH� QD� SRGUXþMX� JUDGD� =DJUHED� QD� QHNROLNR� KLGURORãNLK�
VWDQLFD��=D�SRWUHEH�RYRJ�UDGD�NRULãWHQL�VX�SRGDFL�K�V��=DJUHE�L�K�V��%XQGHN�X�UD]GREOMX�
YHOMDþD���������VLMHþDQM�������JRGLQH��2EMH�VWDQLFH�VPMHãWHQH�VX�X]YRGQR�RG�SUDJD�7(�72�
NDR�ãWR�MH�SULND]DQR�QD�VOLFL����$QDOL]RP�VX�REXKYDüHQH�VUHGQMH�L�PLQLPDOQH�PMHVHþQH�
YULMHGQRVWL�YRGRVWDMD�NDNR�EL� VH�PRJOD�SURYHVWL�XVSRUHGED�V� UDVSRORåLYLP�SRGDFLPD�R�
UD]LQDPD�SRG]HPQLK�YRGD�

6OLND����6LWXDFLMVNL�SULND]�K�V��=DJUHE�L�K��V��%XQGHN�X�RGQRVX�QD��SUDJ�7(�72

9RGRVWDML�QD�REMH�KLGURORãNH�VWDQLFH�DQDOL]LUDQL�VX�]D�UD]GREOMH�SULMH�L]JUDGQMH�SUDJD��WM��GR�
������JRGLQH�NDGD�MH�NRWD�NUXQH�SUDJD�]QDþDMQLMH�SRGLJQXWD�L�NDGD�MH�L]JUDÿHQ�VHNXQGDUQL�
SUDJ�WH�X�UD]GREOMX���������������JRGLQD�QDNRQ�SRVOMHGQMH�YHüH�UHNRQVWUXNFLMH�SUDJD��1D�
VOLFL����SULND]DQ�MH�QLYRJUDP�VUHGQMLK�L�PLQLPDOQLK�PMHVHþQLK�YRGRVWDMD�]D�K�V��%XQGHN��
8�UD]GREOMX���������������JRGLQD��MDVQR�MH�YLGOMLY�QHJDWLYDQ�WUHQG�VUHGQMLK�L�PLQLPDOQLK�
PMHVHþQLK�YRGRVWDMD�NRML�VX�VH�VQL]LOL�]D�RWSULOLNH�����P��7DM�MH�WUHQG�]DXVWDYOMHQ�WHN�������
JRGLQH�NDGD�MH�QDSUDYOMHQD�VSRPHQXWD�VDQDFLMD�SUDJD��8�UD]GREOMX���������������JRGLQD�
YLGOMLYR�MH�]DXVWDYOMDQMH�QHJDWLYQRJ�WUHQGD�WH�VWDELOL]DFLMD�YRGRVWDMD�QD�UD]LQH�L]�������
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JRGLQH�� 3RVOMHGQMRP� VDQDFLMRP�SUDJD� ������ JRGLQH� SRGLJQXWL� VX� YRGRVWDML� ]D� RNR� ����
PHWDUD�X�RGQRVX�QD�YRGRVWDMH� L]�������JRGLQH� WH� MH�XVSRVWDYOMHQ�EODJL�SR]LWLYDQ� WUHQG�
VUHGQMLK�L�PLQLPDOQLK�PMHVHþQLK�YRGRVWDMD�

6OLND����1LYRJUDP�VUHGQMLK�L�PLQLPDOQLK�PMHVHþQLK�YRGRVWDMD�QD�K�V��%XQGHN�X�UD]GREOMX�
��������������JRGLQD

1D�VOLFL����SULND]DQL� VX�VUHGQML� L�PLQLPDOQL�PMHVHþQL�YRGRVWDML�QD�K�V��=DJUHE�X� LVWRP�
UD]GREOMX���7DNRÿHU��NDR�L�QD�K�V��%XQGHN��QHJDWLYDQ�WUHQG�YRGRVWDMD�]DXVWDYOMHQ�MH�������
JRGLQH�� 3UHPD� REUDÿHQLP� SRGDFLPD� V� K�V�� =DJUHE�� VDQDFLMD� SUDJD� ������ JRGLQH� QLMH�
RVWYDULOD�WROLNR�]QDþDMDQ�XWMHFDM�NDR�QD�YRGRVWDMH�QD�K�V��%XQGHN�WH�YRGRVWDML�LPDMX�EODJL�
SR]LWLYQL� WUHQG�RG�������JRGLQH�GR�������JRGLQH��5D]ORJ� WRPX� MH�YHüD�XGDOMHQRVW�K�V��
Zagreb od praga TE-TO.

6OLND����1LYRJUDP�VUHGQMLK�L�PLQLPDOQLK�PMHVHþQLK�YRGRVWDMD�QD�K�V��=DJUHE�X�UD]GREOMX�
��������������JRGLQD
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$QDOL]D� YRGRVWDMD� QD� KLGURORãNLP� VWDQLFDPD� X]YRGQR� RG� SUDJD� 7(�72� XND]XMH� QD�
SR]LWLYDQ� XWMHFDM� SUDJD� QD� VUHGQMH� L� PLQLPDOQH� PMHVHþQH� YRGRVWDMH�� WM�� ]DXVWDYOMDQMH�
QHJDWLYQRJ�WUHQGD�WH�SRMDYX�EODJRJ�SR]LWLYQRJ�WUHQGD�YRGRVWDMD�

3. UTJECAJ PRAGA NA RAZINE PODZEMNE VODE 

8� QDVWDYNX� VX� DQDOL]LUDQL� WUHQGRYL� VUHGQMLK� PMHVHþQLK� UD]LQD� SRG]HPQH� YRGH� ]D�
SLH]RPHWUH�����L�����NRML�VH�QDOD]H�X�EOL]LQL�MH]HUD�%XQGHN�L�FUSLOLãWD�=DSUXÿH��VOLND�����

6OLND����3RORåDM�SLH]RPHWDUD�X�EOL]LQL�YRGRFUSLOLãWD�=DSUXÿH

1D�VOLFL����SULND]DQ�MH�QLYRJUDP�VUHGQMLK�PMHVHþQLK�UD]LQD�SRG]HPQH�YRGH�]DELOMHåHQLK�QD�
SLH]RPHWUX������2G�������GR�������JRGLQH��YLGOMLY�MH�QHJDWLYDQ�WUHQG�UD]LQD�SRG]HPQLK�
YRGD�NRMH�X�VSRPHQXWRP�UD]GREOMX�RSDGDMX�]D�RNR�����P��1DNRQ�������JRGLQH�GROD]L�
GR� XVSRUDYDQMD� QHJDWLYQRJ� WUHQGD�� NRML� MH� XMHGQDþHQ� GR� ������ JRGLQH� NDGD� GROD]L� GR�
SRGL]DQMD�RG�RNR�����P��8�UD]GREOMX�RG�������GR�������JRGLQH�QDVWDYOMD�VH�QHJDWLYDQ�
WUHQG�UD]LQD�SRG]HPQLK�YRGD��DOL�PDQMLP�LQWHQ]LWHWRP�QHJR�X�UD]GREOMX�SULMH�L]JUDGQMH�
SUDJD�SD�VH�PRåH�]DNOMXþLWL�GD�XþLQDN�SUDJD�RSDGD�
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6OLND����1LYRJUDP�UD]LQH�SRG]HPQH�YRGH�SLH]RPHWUD�����X�EOL]LQL�MH]HUD�%XQGHN�X�
UD]GREOMX���������������JRGLQD

1LYRJUDP�]D�SRGDWNH�V�SLH]RPHWUD�����SULND]DQ�MH�QD�VOLFL����8QXWDU�UD]GREOMD�������
������JRGLQD�� ]D�GYD�NUDüD�YUHPHQVND� UD]GREOMD�QLVX�ELOL�GRVWXSQL�SRGDFL�R� UD]LQDPD�
SRG]HPQLK� YRGD� �UXMDQ� ������� YHOMDþD� ������ L� VLMHþDQM� ������� WUDYDQM� �������� DOL� VH��
XQDWRþ�WRPH��MDVQR�PRJX�RGUHGLWL�WUHQGRYL�UD]LQD�SRG]HPQLK�YRGD��2QL�VX�X�NRUHODFLML�
V� SRGDFLPD� GRELYHQLPD� DQDOL]RP� SRGDWDND� V� SLH]RPHWUD� ����� 6PDQMHQMH� LQWHQ]LWHWD�
QHJDWLYQRJ�WUHQGD�RSDåD�VH�QDNRQ�������JRGLQH�GRN�VH�SRYLãHQMH�UD]LQD�SRG]HPQH�YRGH�
]D�RNR�����P�RSDåD�������JRGLQH��NDR�UH]XOWDW�UHNRQVWUXNFLMH�SUDJD��1HJDWLYDQ�WUHQG�MH�
QDNRQ�������JRGLQH�XEODåHQ��DOL�VH�QDVWDYOMD�L�WLPH�XJURåDYD�]DOLKH�SRG]HPQH�YRGH��

6OLND����1LYRJUDP�UD]LQH�SRG]HPQH�YRGH�SLH]RPHWUD�����X�EOL]LQL�MH]HUD�%XQGHN�X�
UD]GREOMX���������������JRGLQD
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$QDOL]RP�SRGDWDND�XWYUÿHQR�MH�GD�MH�QHJDWLYDQ�WUHQG�L]UDåHQLML�NRG�SLH]RPHWUD�����NRML�
MH�XGDOMHQLML�RG�ULMHNH�6DYH�X�RGQRVX�QD�SLH]RPHWDU�����

-HGQD� RG� QDM]QDþDMQLMLK� SRVOMHGLFD�PRUIRORãNLK� SURPMHQD� X� NRULWX� ULMHNH� 6DYH� ELOR� MH�
REXVWDYOMDQMH�UDGD�7(�72�=DJUHE�]ERJ�SUREOHPD�VD�]DKYDüDQMHP�UDVKODGQH�YRGH��.DR�
SULYUHPHQR� L� LQWHUYHQWQR� UMHãHQMH� L]JUDÿHQ� MH�SRWRSOMHQL�SUDJ�QHSRVUHGQR�QL]YRGQR�RG�
]DKYDWD�UDVKODGQH�YRGH��3UREOHPL�VD�VWDELOQRãüX�SUDJD�]DKWLMHYDOL�VX�GD�VH�SUDJ�NRQWLQXLUDQR�
REQDYOMD�ãWR�L]LVNXMH�]QDWQD�¿QDQFLMVND�VUHGVWYD��1DM]QDþDMQLMH�UHNRQVWUXNFLMH�QDSUDYOMHQH�
VX������� L� ������ JRGLQH��%XGXüL� GD� ULMHND�6DYD�SULKUDQMXMH� ]DJUHEDþNL�YRGRQRVQLN� ]D�
YULMHPH�YHOLNLK�YRGD�WH�JD�GUHQLUD�]D�YULMHPH�PDOLK�YRGD��L]JUDGQMRP�SUDJD�XWMHFDOR�VH�QD�
YRGRVWDMH�L�UD]LQH�SRG]HPQLK�YRGD�X�YRGRQRVQLNX�X]YRGQR�RG�SUDJD��2G�VHGDPGHVHWLK�
JRGLQD�SURãORJ�VWROMHüD�GR�������JRGLQH�YLGOMLYL�VX�L]UDåHQL�QHJDWLYQL�WUHQGRYL�YRGRVWDMD�L�
UD]LQD�SRG]HPQLK�YRGD��1DNRQ�REQRYH�L�QDGYLãHQMD�SUDJD�������JRGLQH��QHJDWLYDQ�WUHQG�
PDOLK�L�VUHGQMLK�YRGRVWDMD�X]YRGQR�RG�SUDJD�]DXVWDYOMHQ�MH� WH� MH�QDNRQ�������RVWYDUHQ�
EODJL� SR]LWLYQL� WUHQG�� 1HJDWLYDQ� WUHQG� UD]LQD� SRG]HPQH� YRGH� XEODåHQ� MH� ������ WH� VH�
QDNRQ�������QDVWDYOMD�PDQMLP�LQWHQ]LWHWRP��0HÿXWLP��UD]LQH�SRG]HPQLK�YRGD�SRWUHEQR�
MH� X� SRWSXQRVWL� VWDELOL]LUDWL� NDNR� EL� VH� RVLJXUDOH� VWUDWHãNH� ]DOLKH� SRG]HPQLK� YRGD� L�
RSVNUED� SLWNRP� YRGRP� EXGXüLK� JHQHUDFLMD�� 3RVWRMHüL� SUDJ� LPD� NDUDNWHU� SULYUHPHQH�
JUDÿHYLQH�L�NRQWLQXLUDQR�JD�MH�SRWUHEQR�VDQLUDWL��,]�WRJ�UD]ORJD�MH�SRWUHEQR�RYDM�JRUXüL�
SUREOHP�� VD� VWDMDOLãWD� GXJRURþQRJ� L� SRX]GDQRJ� RVLJXUDQMD� =DJUHED� L� RNROLFH� SLWNRP�
YRGRP� L�HOHNWULþQRP� L� WRSOLQVNRP�HQHUJLMRP�� UMHãDYDWL� LQWHJUDOQR��PXOWLGLVFLSOLQDUQR� L�
YLãHQDPMHQVNL��QD�QDþLQ�GD�VH�VQDJD�YRGQRJ�WRND�LVNRULVWL��XPMHVWR�GD�VH�XODåH�X�QMHQX�
disipaciju.
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.22.

MORFOLOŠKE PROMJENE I PROMJENE USLUGA EKO-
SUSTAVA SAVE U BLIZINI ZAGREBA

6$ä(7$.��8VSRUHGERP�SRYLMHVQLK�KDEVEXUãNLK�NDUDWD�V�NUDMD�����VWROMHüD�GRVWXSQLK�QD�
SRUWDOX�0$3,5(� L� VXYUHPHQLK� SRGDWDND�� ]D� GLRQLFX� ULMHNH� 6DYH� ]DSDGQR� RG�=DJUHED�
XRþDYD�VH�GD�MH�SULURGQL�KLGURPRUIRORãNL�VXVWDY�ULMHNH�NRML�VH�UD]YLMDR�WLMHNRP�KRORFHQD��
RG�SRþHWND�����VWROMHüD�L]ORåHQ�]QDþDMQLP�PRUIRORãNLP�SURPMHQDPD��3ULPMHULFH��SURVWRU�
L]PHÿX�VORYHQVNH�JUDQLFH�L�SULURGQH�PRUIRORãNH�VWHSHQLFH�X�WHUHQX��DOL�L�X�NRULWX�ULMHNH��
NRG�3RGVXVHGD�SUHGVWDYOMD�SULMHOD]�L]PHÿX�X]YRGQRJ�EUGVNRJ�WLSD�SUHSOHWHQH�ULMHNH�L�QL]-
LQVNRJ�PHDQGULUDMXüHJ�WLSD��NRML�MH�YLGOMLY�QD�NDUWDPD�L]�����VWROMHüD�NDR�DQDVWRPR]LUDMXüD�
ULMHND��ãWR�MH�GDQDV�SRWSXQR�QH]DPMHWOMLYR��2YDNR�YHOLNH�DQWURSRJHQH�SURPMHQH�SULURGQLK�
KLGURPRUIRORORãNLK�SURFHVD�QXåQR�VH�RGUDåDYDMX�L�QD�ELRORãNX�UD]QROLNRVW��8VOXJH�HNR-

VXVWDYD�REXKYDüDMX�VYH�QHSRVUHGQH�L�SRVUHGQH�GRSULQRVH�HNRVXVWDYD�GREURELWL�þRYMHND��
D�PRåHPR�LK�GH¿QLUDWL�L�NDR�XYMHWH�L�SURFHVH�SRPRüX�NRMLK�SULURGQL�VXVWDYL�L�YUVWH�NRMH�
LK�RGUåDYDMX�LVSXQMDYDMX�OMXGVNL�åLYRW��5DG�UD]PDWUD�YH]X�L]PHÿX�PRUIRORãNLK�SURPMHQD�
L�SURPMHQD�ELRUD]QROLNRVWL�QD�GLRQLFL�ULMHNH�6DYH�RG�VORYHQVNH�JUDQLFH�GR�3RGVXVHGD�QD�
SULPMHUX�XWMHFDMD�QD�ULEOMH�YUVWH�WH�XWMHFDMD�QD�SURPMHQX�SRGXSLUXüLK�XVOXJD�HNRVXVWDYD��
./-8ý1(�5,-(ý,�� 6DYD�� XVOXJH� HNRVXVWDYD�� SRYLMHVQH� NDUWH�� KLGURPRUIRORJLMD�� ULEOMH�
zajednice

$%675$&7��$�FRPSDULVRQ�RI�KLVWRULFDO�+DEVEXUJ�PDSV�SXEOLVKHG�LQ�WKH�ODWH���WK�FHQ-

WXU\� �DYDLODEOH� RQ� WKH� SRUWDO�0$3,5(��ZLWK� FRQWHPSRUDU\� GDWD� IRU� WKH� VHFWLRQ� RI� WKH�
6DYD�5LYHU�ZHVW�RI�=DJUHE� UHYHDOV� WKDW� WKH�QDWXUDO� K\GURPRUSKRORJLFDO� V\VWHP�RI� WKH�
6DYD�5LYHU��ZKLFK�IRUPHG�GXULQJ�WKH�+RORFHQH��KDV�EHHQ�H[SRVHG�WR�VLJQL¿FDQW�FKDQJHV�
VLQFH�WKH�EHJLQQLQJ�RI�WKH���WK�FHQWXU\��$V�DQ�H[DPSOH��WKH�DUHD�EHWZHHQ�WKH�ERUGHU�ZLWK�
6ORYHQLD�DQG�D�QDWXUDO�NQLFNSRLQW�ERWK�LQ�WKH�UHOLHI�DQG�LQ�WKH�6DYD�ULYHUEHG�DW�3RGVXVHG��
ZKLFK� UHSUHVHQWV� D� WUDQVLWLRQ�EHWZHHQ� DQ�XSVWUHDP�PRXQWDLQ�EUDLGHG� ULYHU� W\SH� DQG� D�
ORZODQG�PHDQGHULQJ�ULYHU��LV�YLVLEOH�RQ�WKH���WK�FHQWXU\�PDSV�DV�DQ�DQDVWRPRVLQJ�ULYHU�
EXW�DOPRVW�XQQRWLFHDEOH�WRGD\��6XFK�KXJH�DQWKURSRJHQLF�FKDQJHV�LQ�QDWXUDO�K\GURPRU-
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SKRORJLFDO�SURFHVVHV�QHFHVVDULO\�UHÀHFW�RQ�ELRGLYHUVLW\��(FRV\VWHP�VHUYLFHV�LQFOXGH�DOO�
GLUHFW�DQG�LQGLUHFW�HFRV\VWHP�FRQWULEXWLRQV�WR�KXPDQ�ZHOO�EHLQJ�WKDW�FDQ�EH�GH¿QHG�DV�
FRQGLWLRQV�DQG�SURFHVVHV�E\�PHDQV�RI�ZKLFK�QDWXUDO�V\VWHPV�DQG�VSHFLHV�VXVWDLQLQJ�WKHP�
VXSSRUW�KXPDQ�OLIH��7KH�SDSHU�LV�DQDO\VLQJ�WKH�LPSDFWV�RI�WKH�PRUSKRORJLFDO�FKDQJHV�DQG�
FKDQJHV�LQ�ELRGLYHUVLW\�RQ�WKH�¿VK�VSHFLHV�DQG�WKH�VXSSRUWLQJ�HFRV\VWHP�VHUYLFHV�LQ�WKH�
VHFWLRQ�RI�WKH�6DYD�5LYHU�IURP�WKH�ERUGHU�ZLWK�6ORYHQLD�WR�3RGVXVHG�
.(<:25'6�� 6DYD�� HFRV\VWHP� VHUYLFHV�� KLVWRULFDO�PDSV�� K\GURPRUSKRORJ\�� ¿VK� FRP-

PXQLWLHV

1. UVOD

1.1. Usluge ekosustava

8VOXJH�HNRVXVWDYD�REXKYDüDMX�VYH�QHSRVUHGQH�L�SRVUHGQH�GRSULQRVH�HNRVXVWDYD�GREURELWL�
þRYMHND� �GH�*URRW� L� VXU����������'DLO\� �������RGUHÿXMH�XVOXJH�HNRVXVWDYD�NDR�XYMHWH� L�
SURFHVH� SRPRüX� NRMLK� SULURGQL� VXVWDYL� L� YUVWH� NRMH� LK� RGUåDYDMX� LVSXQMDYDMX� OMXGVNL�
åLYRW��6DP�SRMDP�ÄXVOXJD�HNRVXVWDYD³�YH]DQ�MH�X]�RVDPGHVHWH�JRGLQH�SURãORJ�VWROMHüD�
L�UD]PDWUDQMD�QHVWDQND�YUVWD�L�QHQDGRNQDGLYH�SRVOMHGLFH�]D�þRYMHND��(KUOLFK�L�0RRQH\��
������GRN�MH�]D�UD]YRM�VDPRJ�NRQFHSWD�SRVHEQR�YDåDQ�XWMHFDMQL�WHPDWVNL�]ERUQLN�UDGRYD�
1DWXUH¶V�6HUYLFHV��'DLO\���������2VQRYH�HNRQRPVNRJ�YUHGQRYDQMD�SRVWDYLOL�VX�&RVWDQ]D�
L� VXU�� ������� NRML� L]UDÿXMX� PRQHWDUQX� SURFMHQX� XNXSQH� YULMHGQRVWL� RGDEUDQLK� XVOXJD�
HNRVXVWDYD� ]D� FLMHOX� ELRVIHUX�� 6XYUHPHQL� RNYLU� ]D� LVWUDåLYDQMH� XVOXJD� HNRVXVWDYD� GDMH�
81(3��8QLWHG�1DWLRQV�(QYLURQPHQW�3URJUDPPH��L�.RQYHQFLMD�R�ELRORãNRM�UD]QROLNRVWL��
X�VNORSX�L]YMHãüD�7LVXüOMHWQD�SURFMHQD�HNRVXVWDYD��0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW��
������WH�VWXGLMD�(NRQRPLMD�HNRVXVWDYD�L�ELRUD]QROLNRVWL��7KH�(FRQRPLFV�RI�(FRV\VWHPV�
DQG� %LRGLYHUVLW\� ±� 7((%�� �GH� *URRW� L� VXU��� ������� ,]� RYLK� UD]ORJD� VX� GDQDV� XVOXJH�
HNRVXVWDYD� HOHPHQW� QDFLRQDOQLK� L� HXURSVNLK� VWUDWHJLMD� UD]YRMD��'HWDOMQX� NDWHJRUL]DFLMX�
XVOXJD�HNRVXVWDYD�GDMH�-HGLQVWYHQD�PHÿXQDURGQD�NODVL¿NDFLMD�XVOXJD�HNRVXVWDYD�&,&(6�
�7KH� &RPPRQ� ,QWHUQDWLRQDO� &ODVVL¿FDWLRQ� RI� (FRV\VWHP� 6HUYLFHV�� þLMD� MH� QDMQRYLMD�
YHU]LMD� ���� GRVWXSQD� QD�ZHEX� �+DLQHV�<RXQJ� L� 3RWVFKLQ�� ������� 6WDQGDUGQD� WLSRORJLMD�
GLMHOL� XVOXJH� HNRVXVWDYD� X� þHWLUL� VNXSLQH� �0LOOHQQLXP� (FRV\VWHP� $VVHVVPHQW� ������
5DGRYLü�� ������� ��� SRGXSLUXüH� XVOXJH� NRMH� REXKYDüDMX� SURFHVH� QXåQH� ]D� RGUåDYDQMH��
LQWHJULWHW�L�IXQNFLRQLUDQMH�HNRVXVWDYD�L�QMLKRY�NDSDFLWHW�]D�SUXåDQMH�GUXJLK�QHSRVUHGQLK�
XVOXJD�HNRVXVWDYD����� UHJXODWRUQH�XVOXJH�NRMH�VH�RGQRVH�QD�RQH�XVOXJH�NRMH� UHJXOLUDMX�
NOLPX��]UDN��NDNYRüX�YRGH�L�GUXJH�HOHPHQWH�SULURGQRJ�RNROLãD�����NXOWXUDOQH�XVOXJH�NRMH�
SRGUD]XPLMHYDMX�UHNUHDFLMVNH��HVWHWVNH�L�GXKRYQH�NRULVWL�HNRVXVWDYD�����XVOXJH�RSVNUEH�
NRMH�VH�RGQRVH�QD�PDWHULMDOH�L�HQHUJLMX�NRMX�SURL]YRGH�HNRVXVWDYL�

'DQDãQMH�NRULWR�6DYH�QD�SRGUXþMX�JUDGD�=DJUHED�SRVOMHGLFD�MH�UDGLNDOQH�UHJXODFLMH�L]YHGHQH�
L]PHÿX�������L�������JRGLQH��6OXNDQ�$OWLü���������8�VSRPHQXWRP�UD]GREOMX�NRQVWUXLUDQR�
MH�VDGDãQMH�EODJR�YLMXJDYR�NRULWR��RGVMHþHQL�L�LVXãHQL�VSRUHGQL�NDQDOL��UXNDYFL�L�PUWYLFH�
WH�L]EULVDQH�KLGURPRUIRORãNH�UD]OLNH�L]PHÿX�SRMHGLQLK�GLRQLFD��3URPMHQH�NRULWD�]DSDGQR�
RG�=DJUHED�RGYLOH�VX�VH�NDVQLMH��RNR�VUHGLQH�����VWROMHüD��QR�VD�VOLþQLP�LVKRGRP��3ULURGQD�
PRUIRORãND�RELOMHåMD� ULMHND�VX�SRVOMHGLFD�QL]D�SULODJRGEL� ULMHþQRJ�VXVWDYD�SURPMHQDPD�
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NUR]� JHRORãND� UD]GREOMD� NRMH�PRJX� ELWL� SRYH]DQH� V� WHNWRQVNLP�SRNUHWLPD�� HXVWDWVNLP�
SURPMHQDPD�� RVFLODFLMDPD� NOLPH�� DOL� L� GXJRWUDMQLP� L�LOL� NUDWNRWUDMQLP� YDULMDFLMDPD�
SURWRND�L�WUDQVSRUWD�VHGLPHQDWD��6�RE]LURP�GD�VX�REOLNRYDQL�GMHORYDQMHP�RYLK�SURFHVD�X�
GXJRP�YUHPHQVNRP�UD]GREOMX��QHSURPLMHQMHQL�VXVWDYL�VX�X�QDþHOX�RWSRUQLML�QD�SULURGQH�
RVFLODFLMH� L�SRUHPHüDMH� �:RKO��������)XOOHU������� WH�VH�EUåH�YUDüDMX�X�SRþHWQR�VWDQMH��
6DGDãQML�WRN�ULMHNH�6DYH�IRUPLUDQ�MH�QD�SRþHWNX�KRORFHQD�WHNWRQVNLP�VSXãWDQMHP�VDYVNH�
GROLQH�GXå�UDVMHGD�GLQDULGVNRJ�SUXåDQMD�L�GH]LQWHJUDFLMH�VWDULMLK�VWUXNWXUD�X]�IRUPLUDQMH�
NOLVXUH�.UãNRJ�NRMD�MH�RPRJXüLOD�VWYDUDQMH�VDGDãQMHJ�WRND�X�VPMHUX�MXJRLVWRND��âLNLü�L�
VXU���������9HOLü�L�6DIWLü��������9HOLü�L�'XUQ��������9HOLü�L�VXU����������
.YDUWDUQH�QDVODJH�VH�VDVWRMH�RG�ãOMXQND� WH�X�PDQMRM�PMHUL�SMHVNRYLWLK� L� VLOWQLK�JOLQD��D�
GHEOMLQD�QDVODJD�UDVWH�RG�]DSDGD�SUHPD�LVWRNX�RG�RNR�GHVHWDN�GR�YLãH�RG�VWRWLQX�PHWDUD��
8�SOHLVWRFHQVNLP�ãOMXQFLPD�SUHYODGDYDMX�VLOLFLNODVWLþQL�VHGLPHQWL�SRULMHNORP�V�REOLåQMLK�
SODQLQD��D�X�KRORFHQVNLP�QDVODJDPD�SUHYODGDYDMX�NDUERQDWQH�YDOXWLFH��9HOLü�L�VXU���������
9HOLü�L�'XUQ���������2YD�SURPMHQD�VDVWDYD�XYMHWRYDQD�MH�IRUPLUDQMHP�WRND�6DYH�NUDMHP�
SOHLVWRFHQD�L�SRþHWNRP�KRORFHQD�SUL�þHPX�MH�GRQRV�PDWHULMDOD�L]�REOLåQMLK�X]YLVLQD�NRML�MH�
RELOMHåDYDR�SOHLVWRFHQ�X�KRORFHQX�]DPLMHQMHQ�GRQRVRP�YDSQHQDþNRJ�PDWHULMDOD�L]�$OSD�
L]� VPMHUD� VMHYHUR]DSDGD� �âLNLü� L� VXU��� ������9HOLü� L� VXU��� �������8�GDQDãQMLP�XYMHWLPD�
SURQRV�UHFHQWQRJ�YXþHQRJ�QDQRVD�6DYRP�]DXVWDYOMHQ�MH�EUDQDPD�X]YRGQLK�KLGURFHQWUDOD�
ãWR�]DMHGQR�V�GUXJLP�UHJXODFLMVNLP�]DKYDWLPD�LPD�]D�SRVOMHGLFX�SURGXEOMLYDQMH�NRULWD�
8QXWDU�RYH�GLRQLFH��NRG�3RGVXVHGD�VPMHãWHQD� MH�JODYQD� ORPQD�WRþND�X]GXåQRJ�SUR¿OD�
ULMHNH�6DYH�WM��3RGVXVHGVNL�SUDJ��NRML�UD]GYDMD�����NP�GXJL�WRN�6DYH��%DELü�0ODGHQRYLü�
L� VXU��� ������ QD� VWUPLML� SODQLQVNL� GLR� V� RELOMHåMLPD� SUHSOHWHQH� ULMHNH� �GLRQLFD�$� L]YDQ�
REXKYDWD�NDUWH��6OLND����RG�EODåHJ��JRWRYR�QL]LQVNRJ�WRND�V�SUHYODGDYDMXüLP�RELOMHåMLPD�
PHDQGULUDMXüH�ULMHNH��GLRQLFD�&��6OLND�����1D�SRYLMHVQLP�NDUWDPD�MH�YLGOMLYR�GD�GLRQLFD�
ULMHNH� 6DYH� RG� VORYHQVNH� JUDQLFH� GR� 3RGVXVHGD� �GLRQLFD� %�� 6OLND� ��� LPD� SULMHOD]QH�
KLGURPRUIRORãNH�NDUDNWHULVWLNH�WLSLþQH�]D�DQDVWRPR]LUDMXüX�ULMHNX��1DQVRQ�DQG�.QLJKWRQ�
������6FKZDU]�������7UHQF�L�VXU���������-DVQR�VH�PRåH�XRþLWL�YLãH�NDUDNWHULVWLþQLK��GDQDV�
QH]DPMHWOMLYLK�� SDUDOHOQLK� WRNRYD� UD]GYRMHQLK� SURVWUDQLP� UHODWLYQR� VWDELOQLP� RWRFLPD�
REUDVOLP�YHJHWDFLMRP��NDR� L�SURVWUDQR�SRGUXþMH�RGODJDQMD� ãOMXQNRYLWRJ�QDQRVD�QDVWDOR�
ODWHUDOQLP�SRPLFDQMHP�NRULWD�X�SRSODYQRM�UDYQLFL�
&UYHQD�NQMLJD�VODWNRYRGQLK�ULED�+UYDWVNH��0UDNRYþLü�L�VXU���������QDYRGL�KLGURPRUIRORãNH�
SURPMHQH� L�JXELWDN� VWDQLãWD�NDR�JODYQH�SULMHWQMH�]D� IDXQX� ULED��ûDOHWD� ������� LVWUDåXMH�
]QDþDMNH�LKWLRIDXQH�QL]LQVNRJ�GLMHOD�ULMHNH�6DYH��QL]YRGQR�RG�6LVND��L�RSLVXMH�SURPMHQH�
ULEOMH�]DMHGQLFH�XYMHWRYDQH�SRVUHGQLP�L�QHSRVUHGQLP�DQWURSRJHQLP�XWMHFDMLPD��)UH\KRI�L�
VXU���������L�3LULD�L�VXU���������UD]PDWUDMX�SRVOMHGLFH�LQGXVWULMVNRJ�RQHþLãüHQMD��L]JUDGQMH�
QDVLSD�� WH� KLGURHOHNWUDQD� L� QXNOHDUQH� HOHNWUDQH� .UãNR� QD� VDVWDY� L� SURPMHQH� ULEOMLK�
]DMHGQLFD��8VSUNRV�VYLP�SURPMHQDPD��X�6DYL�MH�MRã�XYLMHN�SULVXWQD�]QDþDMQD�IDXQD�ULED�
L� SDNODUD��0QRJH� YUVWH� RG� QDFLRQDOQRJ� L�(8� ]QDþHQMD� SULVXWQH� VX� X�6DYL� X]YRGQR� RG�
=DJUHED��SULPMHULFH�PDOL�YUHWHQDF��Zingel streber���SORWLFD��5XWLOXV�YLUJR), veliki vijun 

(Cobitis elongata���SRWRþQD�PUHQD��%DUEXV�EDOFDQLFXV���WDQNRUHSD�NUNXãD��5RPDQRJRELR�
XUDQRVFRSXV���]ODWQL�YLMXQ��6DEDQHMHZLD�EDOFDQLFD), Dunavska paklara ((XGRQWRP\]RQ�
YODG\NRYL��L�GU��%LOMHãNH�R�EURMQLP�XORYLPD�PODGLFH��+XFKR�KXFKR) iz Save u Zagrebu 

WLMHNRP�SUYH�SRORYLQH�����VWROMHüD�SRWYUÿXMX�GD�MH�RYDM�GLR�WRND�ELR�YDåQR�VWDQLãWH�]D�RYX�
YUVWX��8�JRUQMHP�WRNX�6DYH�L�.UNH��6ORYHQLMD��SULVXWQD�MH�L�GDQDV�WH�MH�PRJXüH�GD�VH�L]�
.UNH�SRYUHPHQR�VSXVWL�6DYRP�GR�=DJUHED��RVRELWR�X�]LPVNLP�PMHVHFLPD��'HJUDGDFLMD�
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VWDQLãWD�MH�JODYQD�SULMHWQMD�]D�ULEOMH�YUVWH��D�L]JUDGQMD�KLGURFHQWUDOD�X�6ORYHQLML�SUHGVWDYOMD�
]QDþDMDQ�JXELWDN�VWDQLãWD�X�QRYLMHP�UD]GREOMX�NRML�MH�UH]XOWLUDR�L�SUHNLGRP�PLJUDFLMVNLK�
SXWRYD�� RGQRVQR� RQHPRJXüDYDQMHP� L]PMHQH� JHQHWVNRJ� PDWHULMDOD� XQXWDU� SRSXODFLMD��
,DNR�MH�XWMHFDM�]DJDÿHQMD�PLQLPDOL]LUDQ��]D�REQRYX�SRSXODFLMD�PODGLFH�NDR�NDUL]PDWLþQH��
NLãREUDQ�YUVWH�WUHEDOR�EL�RVLJXUDWL�L�RþXYDWL�X]GXåQL�NRQWLQXLWHW�ULMHþQRJ�WRND��SRYHüDWL�
UD]QROLNRVW� PLNURVWDQLãWD� NUR]� REQRYX� KLGURPRUIRORJLMH� WH� VPDQMLWL� XWMHFDM� WHUPDOQRJ�
]DJDÿHQMD�6DYH��NDNR�EL�VH�XPDQMLR�XWMHFDM�SRUDVWD�SURVMHþQH�JRGLãQMH�WHPSHUDWXUH�YRGH��
%LR�EL�WR�GRSULQRV�RþXYDQMX�]DMHGQLFH�ULED�X�FMHOLQL�

6OLND����*RUH��6XYUHPHQL�WRN�ULMHNH�6DYH��SRGORJD�GLJLWDOQL�RUWRIRWR�'*8��
'ROMH��WRN�ULMHNH�6DYH�QD�SRYLMHVQRM�NDUWL��GLRQLFD�$�]DSDGQR�L]YDQ�REXKYDWD�NDUWH�LPD�
RELOMHåMD�SUHSOHWHQH�ULMHNH��GLRQLFD�%�RELOMHåMD�DQDVWRPR]LUDMXüH�ULMHNH��GLRQLFD�&��
RELOMHåMD�PHDQGULUDMXüH�ULMHNH���'UXJD�YRMQD�L]PMHUD�+DEVEXUãNH�PRQDUKLMH

�������������0$3,5(�������
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2. RASPRAVA

,DNR�MH�VXãWLQVNL�SUHGPHW�UD]PDWUDQMD�XVOXJD�HNRVXVWDYD�GRSULQRV�åLYRJ�VYLMHWD�EROMLWNX�
þRYMHND�� EURMQL� DXWRUL� LVWLþX� YDåQRVW� JHRORãNLK� L� JHRPRUIRORãNLK� SURFHVD� X� QMLKRYRP�
IRUPLUDQMX� �*RUGRQ� L�%DUURQ�� ������$ODKXKWD� L� VXU��� ������ (YHUDUG� L�4XLQQ�� ������ WH�
VPDWUDMX�GD� MH� L]YRULãWH�XVOXJH�HNRVXVWDYD� LQWHUDNFLMD�QMHJRYLK�åLYLK��ELRUD]QROLNRVW�� L�
QHåLYLK� �JHRUD]QROLNRVW�� GLMHORYD�� 7KRUS� ������� VPDWUD� GD� XVOXJH� HNRVXVWDYD� ULMHþQLK�
RNROLãD�RYLVH�R�PRUIRORãNRM�NRPSOHNVQRVWL�RGUHÿHQH�GLRQLFH�WH�GD�MH�RYD�SUHWSRVWDYND�
YDOMDQD�]D�YHüLQX�XVOXJD�HNRVXVWDYD��RVLP�RQLK�NRMH�RYLVH�R�DQWURSRJHQR�L]PLMHQMHQLP�
ULMHþQLP� WRNRYLPD� �ULMHþQL� WUDQVSRUW� L� VOLþQR�� WH� SRYH]XMH� KLGURPRUIRORãNX� WLSL]DFLMX�
RGUHÿHQH�GLRQLFH�V�UD]LQRP�XVOXJD�HNRVXVWDYD��7DEOLFD�����8NROLNR�VH�UD]PDWUD�SURPMHQD�
XVOXJD�HNRVXVWDYD��YLGOMLYR�MH�GD�SR�VYLP�SDUDPHWULPD�L]�7DEOLFH���ELWQLP�]D�RVWYDULYDQMH�
XVOXJD� HNRVXVWDYD� VDGDãQML� QDVLSLPD� UHJXOLUDQL� WRN� 6DYH� LPD� QLVNX� UD]LQX� YULMHGQRVWL�
XVOXJD�HNRVXVWDYD�X�XVSRUHGEL�V�QHNDGDãQMLP�SULURGQLP�WRNRP��6OLND����6OLND����NRML�LPD�
SUHWHåLWR�YLVRNH�YULMHGQRVW�WLSLþQH�]D�DQDVWRPR]LUDMXüX�ULMHNX��7DEOLFD����

7DEOLFD����9H]D�L]PHÿX�KLGURPRUIRORãNLK�RELOMHåMD�L�XVOXJD�HNRVXVWDYD
� �/��QLVND��0�VUHGQMD��+��YLVRND����L]PLMHQMHQR�SUHPD�7KRUS�L�VXU��������

Ekosistemska usluga 
Uska 
dolina

Mean
ndrirajuća

Prepletena
Anastomo-
zirajuća

Ograničena 
nasipima

Akumu
lacija

Odabrani hidromorfološki atributi

Kompleksnost obale L LM H H L M

Broj kanala L L H HM L L

Staništa unutar kanala L LM M H L LM

Stalnost kanala i otoka M M L H M H

Veličina poplavne 
ravnice i 
povezanost kanala

L MH M H L L

Prirodne ekosistemske usluge

Biološka raznolikost L M L H L M

Udio autohtonih vrsti H H H H L L

Prim. i seku. produkcija L M M H L H

Kruženje nutrijenata i 
pohrana ugljika

L LM LM H L H

Pohrana vode L LM L H L H

Nanos L M M H L H

Antropocentrične usluge 

Produkcija hrane L M L H L M

Rekreacija LM LM L H L H

Ublažavanje prirodnih 
nepogoda

L M L H H H

Prijevoz H M L M H H

1DMXRþOMLYLMD� MH� UD]OLND� X� XNXSQRM� SURFLMHQMHQRM� SRYUãLQL� JODYQRJ� WRND� L� SRYH]DQLK�
UXNDYDFD�NRMD�VH�]D�QHNDGDãQML�DQDVWRPR]LUDMXüL�WRN��6OLND����6OLND����PRåH�SURFLMHQLWL�
QD�RNR�����KD�X�RGQRVX�QD�UHJXOLUDQX�ULMHNX�]D�NRMX�SURFLMHQMHQD�SRYUãLQD�L]QRVL�����KD��
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1HYHQ�7UHQF��$OMRãD�'XSOLü��5DPRQD�7RSLü�

%RMDQ�0DWRã��-RVLSD�9HOLü�0DUNR�ûDOHWD��,DQ�&��)XOOHU

ãWR�SUHGVWDYOMD�UD]OLNX�RG���SXWD��1D�VOLþDQ�QDþLQ�QD�SRYLMHVQRM�NDUWL�MH�PRJXüH�L]EURMDWL�
RNR����ULMHþQLK�RWRND�V�SRYUãLQRP�RG�RNR�����KD�RG�NRMLK�GDQDV�QH�SRVWRML�JRWRYR�QL�
MHGDQ��6OLND�����2YH�LQIRUPDFLMH�XSXüXMX�QD�]QDWQR�YHüH�SRSXODFLMH�ULED�NRMH�VX�QHNDG�
RELWDYDOH� QD� RYRP�SRGUXþMX��%URM� L� SRYUãLQD� RWRND� SRVUHGQR� JRYRUL� L� R� YDULMDELOQRVWL�
GXELQD�L�SRVWRMDQMX�SOLüLK�L�GXEOMLK�GLMHORYD�NRML�LPDMX�YDåQX�XORJX�X�åLYRWQRP�FLNOXVX�
ULEOMLK�YUVWD��NDR� L�R�åLYRVWL� L�GLQDPLþQRVWL� ULMHþQRJ� WRND�NRMD�GDQDV�YLãH�QH�SRVWRML��8�
RYRP� VOXþDMX� ULEOMH� ]DMHGQLFH� VH� QDYRGH� NDR� SULPMHU� JXELWND� QHNDGDãQMHJ� ERJDWVWYD�
ELRUD]QROLNRVWL�NRMD�MH�XNOMXþLYDOD�UD]OLþLWD��GDQDV�ULMHWND�L�XJURåHQD��YODåQD�L�PRþYDUQD�
VWDQLãWD��ULMHþQH�SUXGRYH�L�GU��NRML�VX�SRGUåDYDOL�EURMQH�ELOMQH�L�åLYRWLQMVNH�YUVWH��D�NRMH�
GDQDV�PRåHPR�QDüL� QD� SULURGQLMLP� L� QHUHJXOLUDQLP�GLMHORYLPD� QDãLK� ULMHND��*XELWDN� L�
GHJUDGDFLMD� VWDQLãWD� ULED� YLGOMLY� MH� L� L]� SURFMHQH� VWDQMD� SRGUXþMD� X� VWDQGDUGQRP� (8�
REUDVFX�1DWXUD�������W]Y��6')��]D�SRGUXþMH�HNRORãNH�PUHåH�+5��������6DYD�X]YRGQR�
RG�=DJUHED��NRMH�VH�SURVWRUQR�SUHNODSD�V�UD]PDWUDQLP�GLMHORP�6DYH��8�RYRP�VX�REUDVFX�
VWDQLãWD�VYLK�ULEOMLK�YUVWD�RFLMHQMHQD�NDR�VWDQLãWD�SURVMHþQH�LOL�VPDQMHQH�RþXYDQRVWL�NRMD�
]DKWLMHYDMX�SURYRÿHQMH�DNWLYQLK��XNOMXþXMXüL�UHVWDXUDFLMVNLK��PMHUD�]D�SRVWL]DQMH�FLOMHYD�
RþXYDQMD�

6OLND����5LMHND�6DYD�]DSDGQR�RG�=DJUHED�QD�0$3,5(���7UHüD�YRMQD�L]PMHUD�+DEVEXUãNH�
PRQDUKLMH��GHVQR�����������������������WH�QHNDGDãQML�WRN�SUHNORSOMHQ�QD�RUWRIRWR�

VQLPFL��OLMHYR���L]YRU��'*8�
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6OLND����3RYUãLQD�ULMHþQRJ�WRND�L�ULMHþQRJ�NRULWD�QD�SRYLMHVQLP�NDUWDPD�L�GDQDV�]D�SUR�
PDWUDQX�GLRQLFX

8VSRUHGED� NDUDWD� L]� ���� VWROMHüD� L� VXYUHPHQLK� NDUDWD� XND]XMH� QD� GUDVWLþDQ� JXELWDN�
ELRUD]QROLNRVWL� L� SRGXSLUXüLK� YULMHGQRVWL� HNRVXVWDYD� QD� UD]PDWUDQRM� GLRQLFL� 6DYH��
6SR]QDMH�R�L]YRUQLP�SULURGQLP�RELOMHåMLPD�ULMHþQRJ�VXVWDYD�PRJX�QDüL�VYRMX�SULPMHQX�
X�XSUDYOMDQMX�]DãWLüHQLP�SRGUXþMLPD�L�SRGUXþMLPD�1DWXUD������WH�SRVHELFH�X�GH¿�QLUDQMX�
UHYLWDOL]DFLMVNLK�UMHãHQMD�NRMD�üH�SRWDNQXWL�SRVWXSQL�RSRUDYDN�ULEOMLK�]DMHGQLFD�L�PRåGD�
X�EXGXüQRVWL�SRYUDWLWL�L]JXEOMHQD�YUVWH�NDR�ãWR�MH�PODGLFD��$QDOL]D�SURPMHQD�PRUIRORJLMH�
RPRJXüDYD�QDP�GD�SURFLMHQLPR�JXELWNH�ELRUD]QROLNRVWL��NDR�L�JXELWNH�XVOXJD�HNRVXVWDYD�
X�RGQRVX�QD�SULURGQR�VWDQMH�ULMHNH�ãWR�PRåH�SRPRüL�SUL�UD]PDWUDQMX�UD]OLþLWLK�XSUDYOMDþNLK�
L�UD]YRMQLK�VFHQDULMD��1D�WDM�QDþLQ�EL�EXGXüH�UHVWDXUDFLMH�PRJOH�X]�REQRYX�ELRUD]QROLNRVWL�
GRSULQLMHWL� L�REQRYL�L]JXEOMHQLK�XVOXJD�HNRVXVWDYD��RG�NRMLK�VX�SRVHEQR�ELWQH�RQH�NRMH�
VH�RGQRVH�QD�XEODåDYDQMH�HNVWUHPQLK�KLGURORãNLK�GRJDÿDMD�SRSXW�SRSODYD�WH�RVLJXUDQMH�
SLWNH�YRGH�
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+MRUW��-���������7KH�UROH�RI�JHRGLYHUVLW\�LQ�SURYLGLQJ�HFRV\VWHP�VHUYLFHV�DW�EURDG
VFDOHV��(FRORJLFDO�,QGLFDWRUV�����)HEUXDU\���SS���±���

>�@� %DELü�0ODGHQRYLü��0���%HNLü�'���*URãHOM��6���.XSXVRYLü��7���0LNORã��0���2VNRUXãD��
'�����������7RZDUGV�3UDFWLFDO�*XLGDQFH�IRU�6XVWDLQDEOH�6HGLPHQW�0DQDJHPHQW�XV�
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>�@� ûDOHWD��0����������(NRORãNH�]QDþDMNH�LKWLRIDXQH�QL]LQVNRJ�GLMHOD�ULMHNH�6DYH, Dok-
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>�@� 'DLO\��*��&�����������1DWXUH¶V�VHUYLFHV�*��&��'DLO\��HG���,VODQG�3UHVV�������SS
>�@� (KUOLFK��3�5��L�0RRQH\��+��$�����������([WLQFWLRQ��6XEVWLWXWLRQ��(FRV\VWHP�6HUYLFHs.

%LR6FLHQFH���������SS����±����
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>��@� +DLQHV�<RXQJ��5���3RWVFKLQ��0����������&,&(6��&RPPRQ�,QWHUQDWLRQDO�&ODVVL¿FD-
WLRQ�RI�(FRV\VWHP�6HUYLFHV��*XLGDQFH�RQ�WKH�$SSOLFDWLRQ�RI�WKH�5HYLVHG�6WUXFWXUH��
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>��@� 0$3,5(����������0$3,5(�7KH�+LVWRULFDO�0DS�3RUWDO��$YDLODEOH�DW��KWWS���PDSLUH�
HX�HQ��������������

>��@� 0UDNRYþLü��0���%ULJLü��$���%XM��,���ûDOHWD��0���0XVWD¿ü��3��	�=DQHOOD��'����������
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>��@� 0LOOHQQLXP� (FRV\VWHP�$VVHVVPHQW� ������� (FRV\VWHPV� DQG� +XPDQ�:HOO�EHLQJ��
6\QWKHVLV�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.23.

U RIJECI SAVI

6$ä(7$.��)DUPDFHXWVNL�SURL]YRGL�L�VUHGVWYD�]D�RVREQX�QMHJX�VX�]ERJ�LQKHUHQWQH�VSR-

VREQRVWL�LQGXFLUDQMD�¿]LRORãNLK�XþLQDND�NRG�OMXGL�X�QLVNLP�GR]DPD�MHGLQVWYHQD�VNXSLQD�
RNROLãQLK�NRQWDPLQDQDWD��9HOLN�EURM�]QDQVWYHQLK�VWXGLMD�SRWYUGLR�MH�SULVXWQRVW�UD]OLþLWLK�
VNXSLQD� IDUPDFHXWLND� X� UD]OLþLWLP� RNROLãQLP� XYMHWLPD� ãWR� L]D]LYD� ]DEULQXWRVW� ]ERJ�
PRJXüLK�ãWHWQLK�XWMHFDMD�QD�OMXGH�L�YRGHQH�RUJDQL]PH��8�RYRPH�UDGX�MH�SULND]DQD�]DVWX-

SOMHQRVW�UD]OLþLWLK�VNXSLQD�IDUPDFHXWVNLK�SURL]YRGD�X�YRGL�ULMHNH�6DYH�NRMD�MH�X]RUNRYDQD�
QD�PMHUQLP�SRVWDMDPD�-HVHQLFH��-DQNRPLU��5XJYLFD��/XNDYHF��-DVHQRYDF��'DYRU��3ULþDF��
6ODYRQVNL�%URG�X]YRGQR��6ODYRQVNL�%URG�QL]YRGQR��XWRN�%RVQH�X]YRGQR��XWRN�%RVQH�
QL]YRGQR�� äXSDQMD� QL]YRGQR� L� 5DþLQRYFL�� 8]RUNRYDQMH� MH� SURYHGHQR� X� UD]GREOMX� RG�
VLMHþQMD�GR�OLSQMD�������JRGLQH��5D]OLþLWH�VNXSLQH�IDUPDFHXWVNLK�SURL]YRGD�RGUHÿHQH�VX�
WHNXüLQVNRP�NURPDWRJUD¿MRP�XOWUD� YLVRNH� GMHORWYRUQRVWL� VD� VSUHJQXWRP� VSHNWURPHWUL-
MRP�PDVD��8+3/&�06�06���'RELYHQL�UH]XOWDWL�XND]XMX�QD�SULVXWQRVW�IDUPDFHXWLND�GXå�
FLMHORJ�WRND�ULMHNH�6DYH�NUR]�5HSXEOLNX�+UYDWVNX��
./-8ý1(�5,-(ý,� 8+3/&�06�06��FLOMQD�DQDOL]D��ULMHND�6DYD��IDUPDFHXWLFL

OCCURRENCE OF DIFFERENT GROUPS OF PHARMACEUTICALS 
IN THE SAVA RIVER

$%675$&7��3KDUPDFHXWLFDO� SURGXFWV� DQG�SHUVRQDO� FDUH� SURGXFWV� DUH� LQKHUHQW� LQ� WKHLU�
DELOLW\�WR�LQGXFH�SK\VLRORJLFDO�H൵HFWV�LQ�KXPDQV�DW�ORZ�GRVHV�DQG�DUH�D�XQLTXH�JURXS�RI�
HQYLURQPHQWDO�FRQWDPLQDQWV��1XPHURXV�VFLHQWL¿F�VWXGLHV�KDYH�FRQ¿UPHG� WKH�SUHVHQFH�
RI�GL൵HUHQW�SKDUPDFHXWLFDO�JURXSV�LQ�YDULHG�HQYLURQPHQWDO�FRQGLWLRQV��FDXVLQJ�FRQFHUQ�
DERXW�SRVVLEOH�DGYHUVH�H൵HFWV�RQ�KXPDQV�DQG�DTXDWLF�RUJDQLVPV��7KLV�SDSHU�UHYLHZV�WKH�
UHSUHVHQWDWLRQ�RI�GL൵HUHQW�JURXSV�RI�SKDUPDFHXWLFDO�SURGXFWV�LQ�WKH�ZDWHUV�RI�WKH�6DYD�
5LYHU�VDPSOHG�DW�WKH�K\GURORJLFDO�VWDWLRQV�-HVHQLFH��-DQNRPLU��5XJYLFD��/XNDYHF��-DVHQR-

YDF��'DYRU��3ULþDF��6ODYRQVNL�%URG��XSVWUHDP�DQG�GRZQVWUHDP��� WKH�%RVQD�FRQÀXHQFH�
�XSVWUHDP�DQG�GRZQVWUHDP���äXSDQMD� �GRZQVWUHDP��DQG�5DþLQRYFL��7KH�VDPSOLQJ�ZDV�
FDUULHG�RXW�LQ�WKH�SHULRG�IURP�-DQXDU\�WR�-XQH�������'L൵HUHQW�JURXSV�RI�SKDUPDFHXWLFDO�
SURGXFWV�ZHUH�GHWHUPLQHG�E\�XOWUD�KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK\�ZLWK�WDQGHP�
PDVV�VSHFWURPHWU\��8+3/&�06�06���7KH�REWDLQHG�UHVXOWV�SRLQW�WR�WKH�SUHVHQFH�RI�SKDU-
PDFHXWLFDOV�DORQJ�WKH�ZKROH�6DYD�5LYHU�ÀRZ�LQ�WKH�5HSXEOLF�RI�&URDWLD�
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.(<:25'6��8+3/&�06�06��WDUJHW�DQDO\VLV��6DYD�5LYHU��SKDUPDFHXWLFDOV�

1. UVOD 

6SRMHYL�X�QDVWDMDQMX�]ELUQL�MH�QD]LY�]D�KHWHURJHQH�VNXSLQH�VSRMHYD�NRML�XNOMXþXMX�SHVWLFL-
GH��IDUPDFHXWLNH�L�VUHGVWYD�]D�RVREQX�QMHJX��0RQWHLUR�L�%R[DOO���������9HüLQD�WLK�VSRMHYD�
MH�SRODUQD�L�SRVWRMDQD�WH�VH�QH�XNODQMD�QD�NODVLþQLP�XUHÿDMLPD�]D�REUDGX�RWSDGQLK�YRGD�
�3HWURYLü�L�GUXJL���������2NROLãQL�NRQWDPLQDQWL�SRWMHþX�L]�DQWURSRJHQLK�L]YRUD��'LDPRQG�
L�+RGJH���������D�]ERJ�QMLKRYH�VXVWDYQH�XSRWUHEH�SRVOMHGQMLK�JRGLQD�WH�SRYHüDQH�GHWHN-

FLMH�LVWLK�X�UD]OLþLWLP�GLMHORYLPD�RNROLãD��VXVWDYQR�UDVWH�L�EURM�]QDQVWYHQLK�UDGRYD�L�VWXGLMD
GLOMHP�VYLMHWD��*ODYQL�L]YRUL�IDUPDFHXWLND�VX�LQGXVWULMD��YHüLQRP�SURL]YRGQMD�IDUPDFHX-

WLND���GRPDüLQVWYD��EROQLFH�L�YRGH�V�XUHÿDMD�]D�REUDGX�RWSDGQLK�YRGD��3KLOOLSV�L�GUXJL��
������1DJDUQDLN�L�GUXJL���������7DNRÿHU��SRYHüDQRP�LQWHUHVX�]D�RYDM�R]ELOMDQ�HNRORãNL�
SUREOHP�GRSULQLR�MH�L�UD]YRM�QDSUHGQLMLK�L�RVMHWOMLYLMLK�NHPLMVNLK�DQDOLWLþNLK�PHWRGD��SR-

SXW� WHNXüLQVNH�NURPDWRJUD¿MH�YH]DQH�V�PDVHQRP�GHWHNFLMRP��NRMD�RPRJXüDYD�RGUHÿL-
YDQMH�SRODUQLK�RUJDQVNLK� VSRMHYD�SULVXWQLK�X� L]X]HWQR�QLVNLP�NRQFHQWUDFLMDPD�X�YRGL��
VHGLPHQWX��KUDQL�L�ELRORãNLP�X]RUFLPD��.ROSLQ�L�GUXJL��������+HUQiQGH]�L�GUXJL������).

8�RYRP�VX�LVWUDåLYDQMX�QD�RGDEUDQLP�ORNDFLMDPD�GXå�FLMHORJ�WRND�ULMHNH�6DYH�NUR]�5H-
SXEOLNX�+UYDWVNX�SURYHGHQD�NYDQWLWDWLYQD�RGUHÿLYDQMD�UD]OLþLWLK�VNXSLQD�IDUPDFHXWVNLK�
VSRMHYD�VD�VYUKRP�SURFMHQH�QMLKRYH�SRMDYOMLYRVWL�L�WR�SULPMHQRP�WHKQLNH�/&�06�06�

2. MATERIJALI I METODE

2.1. Uzorci i priprema uzoraka 

8]RUFL� SRYUãLQVNLK� YRGD�X]RUNRYDQL� VX� FLMHOLP� WRNRP� ULMHNH�6DYH� X� VNORSX� UHGRYLWRJ�
SURJUDPD�SUDüHQMD�RG�VLMHþQMD�GR�OLSQMD�������JRGLQH�QD�VOMHGHüLP�PMHUQLP�SRVWDMDPD�
-HVHQLFH��-DQNRPLU��5XJYLFD��/XNDYHF��-DVHQRYDF��'DYRU��3ULþDF��6ODYRQVNL�%URG�X]YRG-

QR�L�QL]YRGQR��XWRN�%RVQH�X]YRGQR�L�QL]YRGQR��äXSDQMD�QL]YRGQR�L�5DþLQRYFL. Uzorci su 

X]RUNRYDQL�X�SROLNDUERQDWQH�ERFH�L�SRKUDQMHQL�QD�KODGQR�X�SULMHQRVQL�KODGQMDN�����&���3R�
GRODVNX�X�ODERUDWRULM�X]RUFL�VX�¿OWULUDQL�NUR]������P�37)(�¿OWHU�þLPH�VX�XNORQMHQH�þHV-
WLFH�VXVSHQGLUDQH�WYDUL��D�¿OWULUDQL�X]RUFL�VX�þXYDQL�X�KODGQRM�NRPRUL�WH�DQDOL]LUDQL�XQXWDU�
���VDWL��

2.2. Metoda

=D�RGUHÿLYDQMH�IDUPDFHXWLND�X�YRGL�ULMHNH�6DYH�SULPLMHQMHQR�MH�GLUHNWQR�LQMHNWLUDQMH�����
�/�UHDOQRJ�X]RUND�X�8+3/&�06�06��D�VHSDUDFLMD�DQDOLWD�SURYHGHQD�MH�QD�53�NRORQL��=D�
DQDOL]H�IDUPDFHXWLND�NRULãWHQH�VX�NHPLNDOLMH�QDMYLãH�GRVWXSQH�þLVWRüH�SRJRGQH�]D�/&�06�
DQDOL]H��.DOLEUDFLMVND�NULYXOMD�GRELYHQD�MH�GLUHNWQLP�LQMHNWLUDQMHP�VWDQGDUGQLK�RWRSLQD�
����IDUPDFHXWLND��X�WULSOLNDWX�QD���NRQFHQWUDFLMVNLK�UD]LQD�RG����������J�/��.RUHODFLMVNL�
NRH¿FLMHQW�YHüL�RG�������SULPLMHQMHQ�MH�NDR�NULWHULM�OLQHDUQH�SULKYDWOMLYRVWL�
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3. REZULTATI I RASPRAVA

3.1. Farmaceutici u okolišu

)DUPDFHXWLFL�VX�VYL� WHUDSLMVNL� OLMHNRYL�QDPLMHQMHQL�]D�OLMHþHQMH�L�SUHYHQFLMX�EROHVWL�NRG�
OMXGL�WH�YHWHULQDUVNL�OLMHNRYL�L�GRGDFL�SUHKUDQL��3UHPD�WHUDSHXWVNRM�DNWLYQRVWL�NDWHJRUL]L-
UDMX�VH�X�QHNROLNR�JUXSD��DQWLELRWLFL��DQDOJHWLFL�DQWLSLUHWLFL��OLMHNRYL�]D�VUHGLãQML�åLYþDQL�
VXVWDY��NDUGLRYDVNXODUQL�OLMHNRYL��HQGRNULQRORãNL�OLMHNRYL��OLMHNRYL�NRML�VH�NRULVWH�NDR�GL-
MDJQRVWLþND�SRPRü�±�NRQWUDVWQL�PHGLML��*DãR�6RNDþ�L�GUXJL��������
=ERJ�SRUDVWD� VWDQRYQLãWYD�� SURGXOMHQMD� åLYRWQRJ�YLMHND�� XEU]DQRJ� UD]YRMD� WHKQRORJLMH��
PHGLFLQH�L�NHPLMVNH�LQGXVWULMH��SRUDVOD�MH�SRWURãQMD�IDUPDFHXWLND��)DUPDFHXWLFL�X�RNROLãX�
SUHWHåQR�]DYUãDYDMX�SXWHP�NRPXQDOQLK�RWSDGQLK�YRGD��QHDGHNYDWQRJ�]EULQMDYDQMD��D�X�
YLãLP�NRQFHQWUDFLMDPD�QDOD]LPR�LK�X�RWSDGQLP�YRGDPD�L]�EROQLFD�L�IDUPDFHXWVNLK�WYUWNL��
1DNRQ�XQRãHQMD�X�RUJDQL]DP��RUDOQR��SDUHQWHUDOQR�LOL�ORNDOQR���OLMHNRYL�VH�L]OXþXMX�HNVN-

UHFLMRP�L]�RUJDQL]PD�WH�RVOREDÿDMX�X�RNROLã�LOL�X�QHL]PLMHQMHQRM�IRUPL�LOL�NDR�PHWDEROLWL�
NRML�PRJX�LPDWL�VOLþQX�LOL�þDN�L�YHüX�WRNVLþQRVW�RG�LVKRGLãQRJ�RULJLQDOQRJ�VSRMD��/LVK-

PDQ�L�GUXJL���������2VLP�LVKRGLãQLK�IDUPDFHXWLND�X�RNROLãX�VX�SULVXWQL�L�QMLKRYL�SURGXNWL�
UD]JUDGQMH�QDVWDOL�NDR�UH]XOWDW�UD]OLþLWLK�ELRWVNLK��GMHORYDQMH�PLNURRUJDQL]DPD��EDNWHULMH�L�
JOMLYLFH��L�DELRWVNLK�SURFHVD��KLGUROL]D�L�IRWRNDWDOLWLND�GHJUDGDFLMH���3HULãD�L�%DELü��������
/LMHNRYH�L�VUHGVWYD�]D�RVREQX�QMHJX�]ERJ�QMLKRYRJ�VWDOQRJ�NRULãWHQMD�L�LVSXãWDQMD�X�RNR-

OLã�QD]LYDPR�´SVHXGR�SRVWRMDQLP´�MHU�QHRYLVQR�R�þLQMHQLFL�GD�MH�VWDELOQRVW�IDUPDFHXWLND�
QLVND�VWRSD�RVOREDÿDQMD�OLMHNRYD�X�RNROLã�YLãD�MH�RG�VWRSH�QMLKRYH�WUDQVIRUPDFLMH�L�GHJUD-
dacije �0RPSHODW�L�7RPDV���������
)DUPDFHXWLFL�X�SRYUãLQVNRM�YRGL�PRJX�GMHORYDWL�WRNVLþQR�QD�VYLP�UD]LQDPD�ELRORãNH�RU-
JDQL]DFLMH�RG�VWDQLFH��RUJDQD��RUJDQL]PD��SRSXODFLMH�L�HNRVXVWDYD��L�LPDWL�ãWHWDQ�XþLQDN�
QD�ÀRUX� L� IDXQX� �*HOVOHLFKHU� L� 6]DER�� �������7RNVLþQRVW� IDUPDFHXWLND� YDULUD� RYLVQR� R�
L]ORåHQRP�RUJDQL]PX��UD]YRMQRM�ID]L�X�NRMRM�VH�RUJDQL]DP�QDOD]L��WUDMDQMX�L]ORåHQRVWL�L�
NRQFHQWUDFLML�OLMHNRYD��(IHNW�NURQLþQH�L]ORåHQRVWL�QLVNLP�NRQFHQWUDFLMDPD�IDUPDFHXWLND��
SRVHELFH�X�RVMHWOMLYRM�UD]YRMQRM�ID]L�L]ORåHQLK�RUJDQL]DPD��GDOHNR�YMHURMDWQLMH�PRåH�REMD-
VQLWL�QDVWDOH�DEQRUPDOQRVWL�QHJR�DNXWQD�L]ORåHQRVW�YLVRNLP�NRQFHQWUDFLMDPD��:LONLQVRQ�
i drugi, 2016). 

$QWLELRWLFL�PRJX�X]URNRYDWL�GXJRWUDMQH�L�QHSRYUDWQH�SURPMHQH�X�JHQRPX�PLNURRUJDQL]D-
PD�NRML�SRVWDMX�UH]LVWHQWQL�QD�DQWLELRWLNH��ãWR�MH�SRVWDOD�SULMHWQMD�XþLQNRYLWRM�SUHYHQFLML�L�
OLMHþHQMX�UD]QLK�]DUD]QLK�EROHVWL�NRMH�X]URNXMX�SDWRJHQH�EDNWHULMH�RWSRUQH�QD�DQWLELRWLNH�
,DNR�SULVXWQL�X PDOLP�NRQFHQWUDFLMDPD��IDUPDFHXWLFL�PRJX�XWMHFDWL�QD�NYDOLWHWX�YRGH��SR-

WHQFLMDOQR�XJUR]LWL�L]YRUH�SLWNH�YRGH��HNRVXVWDY�L�OMXGVNR�]GUDYOMH�V�RE]LURP�QD�WR�GD�VH�
NRQWLQXLUDQR�XQRVH�X�RNROLã (3HULãD�L�%DELü���������
=ERJ�QLVNLK�NRQFHQWUDFLMD�IDUPDFHXWLND�X�X]RUFLPD�L]�RNROLãD�YHOLN�SUREOHP�SUHGVWDYOMD�
QMLKRYD�LGHQWL¿NDFLMD�L�NYDQWLWDWLYQR�RGUHÿLYDQMH��=D�RGUHÿLYDQMH�IDUPDFHXWLND�L�QMLKRYLK�
UD]JUDGQLK�SURGXNDWD�X�RNROLãX�XJODYQRP�VH�SULPMHQMXMH�WHNXüLQVND�NURPDWRJUD¿MD�YLVR-

NH�GMHORWYRUQRVWL��+3/&��YH]DQD�VD�VSHNWURPHWULMRP�PDVD��06���
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3.2. Farmaceutici u rijeci Savi i pregled znanstvenih radova
o farmaceuticima u rijekama 

8�RYRP�MH�UDGX�SURYHGHQR�NYDQWLWDWLYQR�RGUHÿLYDQMH�����UD]OLþLWLK�IDUPDFHXWLND�QD����
PMHUQLK�SRVWDMD�QD�ULMHFL�6DYL�NRMH�VX�X]RUNRYDQH�MHGQRP�PMHVHþQR�X�SHULRGX�RG�VLMHþQMD�
GR�OLSQMD�������JRGLQH��7HPHOMHP�GRELYHQLK�UH]XOWDWD�DQDOL]D�UHDOQLK�X]RUDND�YRGH�ULMHNH�
6DYH�X�7DEOLFL����SULND]DQL�VX�IDUPDFHXWLFL�NRML�VX�WLMHNRP�SHULRGD�PRQLWRULQJD�GHWHNWL-
UDQL�V�IUHNYHQFLMRP�SRMDYOMLYRVWL�YHüRP�RG�������
2G����IDUPDFHXWLND�X�ULMHFL�6DYL��7DEOLFD�����QDMEURMQLML�VX�DQWLELRWLFL���������GRN�VX�DQ-

DOJHWLFL��DQWLHSLOHSWLFL��NRUWLNRVWHURLGL�WH�RSLRLGL�]DVWXSOMHQL�X�MHGQDNRP�SRVWRWNX���������
$QWLSDUD]LWLFL�VX�]DVWXSOMHQL�V������QHVWHURLGQL�SURWXXSDOQL�OLMHNRYL�L�DQWLGHSUHVLYL�VYDNL�
VD������WH�RVWDOLK�����GHWHNWLUDQLK�VNXSLQD�þLQH�SR�MHGDQ�VSRM�L]�WUL�VNXSLQH�NDNR�VOLMHGL�
DQWLGHPHQWLY��NRQWUDVWQR�VUHGVWYR�L�VWLPXODQV��
,]�IDUPDFHXWVNH�VNXSLQH�DQDOJHWLND�RG�XNXSQR�GHWHNWLUDQLK�SHW�VSRMHYD�QDMYHüX�IUHNYHQ-

FLMX�GHWHNFLMH�X�YRGL�ULMHNH�6DYH����������NDR�L�QDMYLãX�L]PMHUHQX�NRQFHQWUDFLMX�LPDR�MH�
LEXSURIHQ��������J�/���
2G�RGDEUDQLK�NLVHOLK� IDUPDFHXWLND�� LEXSURIHQD��QDSURNVHQD��NHWRSURIHQD� L�GLNORIHQDND�
PMHUHQLK�X�YRGL�ULMHNH�'XQDY�X�%XGLPSHãWL��9DUJD�L�GUXJL���������LEXSURIHQ��QDSURNVHQ�L�
GLNORIHQDN�VX�ELOL�NYDQWL¿FLUDQL�X�UDVSRQX������������������QJ�/��GRN�MH�NHWRSURIHQ�XYLMHN�
ELR�LVSRG�JUDQLFD�NYDQWL¿NDFLMH�
3DUDFHWDPRO��LEXSURIHQ�����KLGURNVL�LEXSURIHQ�L�NDUEDPD]HSLQ�GLRO�VX�NODVL¿FLUDQL��/R൵-

OHU� L� GUXJL�� ������ SUHPD� YUHPHQX� QMLKRYRJ� SROXUDVSDGD� �'7���� NDR� QLVNR� SRVWRMDQL�
�'7����������GDQD���RNVD]HSDP��LRSURPLG�L�LYHUPHNWLQ�XPMHUHQR�SRVWRMDQL��'7�������
���GDQD��GRN�VX�NOR¿EULQVND�NLVHOLQD��GLD]HSDP��NDUEDPD]HSLQ�YLVRNR�SRVWRMDQL�VSRMHYL�
�'7������������GDQD��X�X]RUFLPD�YRGH�L�VHGLPHQWD�
1DMYHüX�IUHNYHQFLMX�SRMDYQRVWL�RG�DQWLHSLOHSWLND� MH�X�X]RUFLPD�YRGH�ULMHNH�6DYH� LPDR�
JDEDSHQWLQ��]D�NRML�MH�XMHGQR�L]PMHUHQD�L�QDMYLãD�NRQFHQWUDFLMD�XQXWDU�QDYHGHQH�VNXSLQH��
1DMYHüL�PHGLMDQ� L]PMHUHQLK�NRQFHQWUDFLMD�XQXWDU�VNXSLQH�DQWLHSLOHSWLND� LPDR� MH����KL-
GURNVLNDUEDPD]HSLQ��PHWDEROLW�NDUEDPD]HSLQD��
,]�VNXSLQH�DQWLGHSUHVLYD�QDMYHüX�MH�IUHNYHQFLMX��L]PMHUHQX�NRQFHQWUDFLMX�L�PHGLMDQ�NRQ-

FHQWUDFLMD�X�ULMHFL�6DYL�LPDR�VSRM�NRWLQLQ��3RMDYD�NRWLQLQD��PHWDEROLW�QLNRWLQD���X�X]RU-
FLPD�SRYUãLQVNLK�YRGD�MH�QDMYMHURMDWQLMH�SRYH]DQD�V�L]ORåHQRãüX�GLPX�FLJDUHWD��8]RUFL�
XULQD�SXãDþD�LPDMX�SRYLãHQH�UD]LQH�NRWLQLQD�X�XVSRUHGEL�V�XULQRP�QHSXãDþD��NRML�VX�GLPX�
FLJDUHWH�L]ORåHQL�SDVLYQLP�SXãHQMHP���D�NRWLQLQ�L]�XULQD�SUHNR�XUHÿDMD�]D�REUDGX�RWSDGQLK�
YRGD�]DYUãDYD�X�SRYUãLQVNLP�YRGDPD��/HYLQH�L�GUXJL���������
6XOIDNORUSLULGD]LQ�MH�RG�DQWLELRWLND�LPDR�QDMYHüX�IUHNYHQFLMX�GHWHNFLMH�X�ULMHFL�6DYL��GRN�
MH�QDMYLãD� L]PMHUHQD�NRQFHQWUDFLMD�NDR� L�PHGLMDQ� L]PMHUHQLK�NRQFHQWUDFLMD� L]PMHUHQ�]D�
DQWLELRWLN�DPRNVLFLOLQ��
,VWUDåLYDQMH�X�(QJOHVNRM��.DVSU]\N�+RUGHUQ�L�GUXJL��������MH�SRND]DOR�GD�VX�X�YRGDPD�
ULMHND�7D൵�L�(O\�QDMþHãüH�]DVWXSOMHQH�VOMHGHüH�VNXSLQH�IDUPDFHXWLND��DQDOJHWLFL��WUDPDGRO��
NRGHLQ��SDUDFHWDPRO��QDSURNVHQ��LEXSURIHQ�L�GLNORIHQDN���DQWLELRWLFL��HULWURPLFLQ��WULPH-
WRSULP�L�DPRNVLFLOLQ��L�DQWLHSLOHSWLFL��JDEDSHQWLQ�L�NDUEDPD]HSLQ���=D�VSRMHYH�SRSXW�NR-

GHLQD��HULWURPLFLQD��YDOVDUWDQD��JDEDSHQWLQD�L�NDUEDPD]HSLQD�MH�X�LVWRP�UDGX�XWYUÿHQR�GD�
VX�VYHSULVXWQL�L�SRVWRMDQL�X�YRGHQRM�VUHGLQL��
6WLPXODQV�NRIHLQ�MH�X���PMHVHFL�SUDüHQMD�X�YRGDPD�ULMHNH�6DYH�LPDR�IUHNYHQFLMX�GHWHN-

FLMH�RG���������D�QDMYLãD� L]PMHUHQD�NRQFHQWUDFLMD� L]QRVLOD� MH�������µJ�/��8�RSVHåQRP�
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LVWUDåLYDQMX��/RRV�L�GUXJL��������X�����HXURSVNLK�ULMHND�L]����HXURSVNLK�]HPDOMD��X�YLãH�
RG�����SRMHGLQDþQLK�X]RUDND�YRGH�QDMþHãüH�VX�GHWHNWLUDQL�OLMHNRYL�SRSXW�EHQ]RWULD]ROD��
NRIHLQD�L�NDUEDPD]HSLQD�]D�NRMH�VX�L]PMHUHQH�L�QDMYLãH�UD]LQH�NRQFHQWUDFLMD�
.DUSURIHQ� MH� QDMGHWHNWLUDQLML� VSRM� L]� VNXSLQH� QHVWHURGLQLK� SURWXXSDOQLK� OLMHNRYD�� V�
QDMYHüRP�L]PMHUHQRP�NRQFHQWUDFLMRP�NDR�L�QDMYHüLP�PHGLMDQRP�NRQFHQWUDFLMH��
,]�VNXSLQH�RSLRLGD�QDMYLãD�NRQFHQWUDFLMD�L]PMHUHQD�MH�]D�VSRM�QRUPHSHULGLQ��
$QWLSDUD]LWLN� GLPHWULGD]RO� MH� L]PMHUHQ� X� QDMYHüRM� NRQFHQWUDFLML�� LDNR� MH� LPDR� QDMQLåX�
IUHNYHQFLMX�SRMDYQRVWL�����������D�QDMYHüX�L]PMHUHQX�NRQFHQWUDFLMX�L�IUHNYHQFLMX�GHWHN-

FLMH�MH�L]�LVWH�VNXSLQH�LPDR�PHWURQLGD]RO�
2G� SHW� NRUWLNRVWHURLGD� QDMYLãX� L]PMHUHQX� NRQFHQWUDFLMX� LPDR� MH� PHWLOSUHGQLVRORQ�� D�
QDMþHãüH�MH�L]�LVWH�VNXSLQH�GHWHNWLUDQ�KLGURNRUWL]RQ��0HWLOSUHGQLVRORQ�VH�X�SRYUãLQVNLP�
YRGDPD�6$'�D��)HUUH\�L�GUXJL��������XþHVWDOR�GHWHNWLUD�X�SRYUãLQVNRM�YRGL�X]YRGQR�RG�
XUHÿDMD�]D�REUDGX�RWSDGQLK�YRGD��

3UHSR]QDYDQMH� SULWLVDND� RQHþLãüXMXüLK� WYDUL� RYLVQR� R� QMLKRYLP� SRWHQFLMDOQLP�
HNRWRNVLNRORãNLP� L� WRNVLNRORãNLP� XþLQFLPD� WH� R� QMLKRYLP� UD]LQDPD� ]DVWXSOMHQRVWL� X�
YRGHQRP�RNROLãX�L�XWMHFDMX�QD�YRGHQH�HNRVXVWDYH�SUYL�MH�NRUDN�X�XVSMHãQRP�XSUDYOMDQMX�
HNRVXVWDYLPD��5H]XOWDWL�NYDQWL¿NDFLMH�ãLUHJ�VSHNWUD� IDUPDFHXWLND�NRML�QLVX�REXKYDüHQL�
YDåHüRP�UHJXODWLYRP��XND]XMX�QD�QMLKRYX�SULVXWQRVW�X�YRGL�ULMHNH�6DYH�X]RUNRYDQH�QD�
���PMHUQLK�SRVWDMD�X�SUYLK�ãHVW�PMHVHFL�������JRGLQH��%XGXüL�VH�UDGL�R�VSRMHYLPD�NRML�VH�
VYDNRGQHYQR�NRULVWH��LVWL�SUHGVWDYOMDMX�SRWHQFLMDOQX�RSDVQRVW�]D�RNROLã��SRVHELFH�DNR�VH�
X]PH�X�RE]LU�GD�VSRMHYL�NRML�VX�RYLP�LVWUDåLYDQMHP�NYDQWL¿FLUDQL�QLVX�MHGLQL�NRML�VX�UHDO-
QR�SULVXWQL�X�SRYUãLQVNLP�YRGDPD��
2YR� LVWUDåLYDQMH�XND]XMH�QD�YDåQRVW� VXVWDYQRJ�SUDüHQMD�QH� VDPR�]DNRQVNL� UHJXOLUDQLK�
QHJR�L�]DNRQVNL�QHUHJXOLUDQLK�VSRMHYD�V�FLOMHP�XWYUÿLYDQMD�VWYDUQRJ�VWDQMD�YRGD��SUDYRY-

UHPHQH�GHWHNFLMH�SURPMHQD�X�RNROLãX��GH¿QLUDQMD�ED]H�VSHFL¿þQLK�]DJDÿLYDOD�]D�ULMHþQH�
bazene�L�UD]YRMD�QRYLK�SULVWXSD�]D�NDUDNWHUL]DFLMX�VORåHQLK�RNROLãQLK�VPMHVD��3RWUHEQR�MH�
SURYHVWL�GDOMQMD�LVWUDåLYDQMD�NDNR�EL�VH�PRJOH�GHWDOMQLMH�GH¿QLUDWL�VH]RQVNH�YDULMDFLMH�IDU-
PDFHXWLND�X�UD]QLP�GLMHORYLPD�RNROLãD��NDR�L�SUREOHPDWLND�ELRDNXPXODFLMH�LVWLK�X�YRGH-
QLP�RUJDQL]PLPD�SRSXW�DOJL��UDNRYD�L�ULED�
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7DEOLFD����)DUPDFHXWLFL�GHWHNWLUDQL�V�IUHNYHQFLMRP�SRMDYQRVWL�L]QDG������X�X]RUFLPD�
YRGH�ULMHNH�6DYH�WLMHNRP�SHULRGD�X]RUNRYDQMD�RG�VLMHþQMD�GR�OLSQMD�������
JRGLQH��QMLKRYH�RVQRYQH�NDUDNWHULVWLNH�WH�QMLKRYH�NRQFHQWUDFLMH

FARMACEUTIK CAS BROJ FARMACEUTSKA SKUPINA GR.KVANT. (µg/l) N D FD (%) PV (µg/L) MEDIAN (µg/L)

,EXSURIHQ 15687-27-1 $QDOJHWLN 0,0102 78 67 85,9 1,584 0,137

7UDPDGRO 27203-92-5 $QDOJHWLN 0,0032 78 53 67,9 0,131 0,007

3DUDFHWDPRO 103-90-2 $QDOJHWLN 0,0082 78 41 52,6 0,724 0,014

$FHWLOVDOLFLOQD�NLVHOLQD 50-78-2 $QDOJHWLN 0,0127 78 61 78,2 0,641 0,099

$PLQRIHQD]RQ 58-15-1 $QDOJHWLN 0,0109 78 39 50,0 0,203 0,014

6XOIDNORUSULGD]LQ 80-32-0 $QWLELRWLN 0,0037 78 64 82,1 0,182 0,012

.ORUWHWUDFLNOLQ 57-62-5 $QWLELRWLN 0,0066 78 61 78,2 0,222 0,025

$PRNVLFLOLQ 26787-78-0 $QWLELRWLN 0,0215 78 60 76,9 1,923 0,455

1DIFLOLQ�QDWULM�PRQRKLGUDW 7177-50-6 $QWLELRWLN 0,0100 78 52 66,7 0,523 0,050

2NVDFLOLQ�QDWULM�PRQRKLGUDW� 7240-38-2 $QWLELRWLN 0,0140 78 46 59,0 0,528 0,075

2NVLWHWUDFLNOLQ 79-57-2 $QWLELRWLN 0,0138 78 43 55,1 0,222 0,021

7HWUDFLNOLQ�+&O 64-75-5 $QWLELRWLN 0,0103 78 42 53,8 0,927 0,014

.ORNVDFLOLQ�QDWULM�PRQRKLGUDW 7081-44-9 $QWLELRWLN 0,0033 78 42 53,8 0,177 0,026

'RNVLFLNOLQ�+LNODW 24390-14-5 $QWLELRWLN 0,0026 78 42 53,8 0,142 0,035

1RUIORNVDFLQ 70458-96-7 $QWLELRWLN 0,0032 78 41 52,6 0,459 0,005

51940-44-4 $QWLELRWLN 0,0094 78 40 51,3 0,208 0,013

(ULWURPLFLQ 114-07-8 $QWLELRWLN 0,0135 78 38 48,7 0,051 0,009

6XOIDPHWRNVD]RO 723-46-6 $QWLELRWLN 0,0095 78 36 46,2 0,131 0,011

6XOIDWLD]RO 72-14-0 $QWLELRWLN 0,0053 78 35 44,9 0,366 0,034

6XOIDSLULGLQ 144-83-2 $QWLELRWLN 0,0101 78 32 41,0 1,179 0,015

'LNORNVDFLOLQ�QDWULM�PRQRKLGUDW 13412-64-1 $QWLELRWLN 0,0034 78 31 39,7 0,871 0,035

$]LWURPLFLQ 83905-01-5 $QWLELRWLN 0,0062 78 17 21,8 0,458 0,030

0HPDQWLQ 19982-08-2 $QWLGHPHQWLY 0,0094 78 46 59,0 0,113 0,027

&LWDORSUDP 59729-33-8 $QWLGHSUHVLY 0,0049 78 24 30,8 1,334 0,092

2�GHVPHWLOYHQODIDNVLQ 93413-62-8 $QWLGHSUHVLY 0,0058 78 38 48,7 0,078 0,007

.RWLQLQ# 486-56-6 $QWLGHSUHVLY 0,0106 78 61 78,2 1,506 0,087

*DEDSHQWLQ 60142-96-3 $QWLHSLOHSWLN 0,0042 78 66 84,6 0,392 0,056

/DPRWULJLQ 84057-84-1 $QWLHSLOHSWLN 0,0061 78 42 53,8 0,150 0,011

)HOEDPDWH 25451-15-4 $QWLHSLOHSWLN 0,0040 78 40 51,3 0,099 0,013

.DUEDPD]HSLQ 298-46-4 $QWLHSLOHSWLN 0,0052 78 38 48,7 0,017 0,006

���+LGURNVLNDUEDPD]HSLQ 29331-92-8 $QWLHSLOHSWLN 0,0378 78 34 43,6 0,189 0,072

0HWURQLGD]RO 443-48-1 $QWLSDUD]LWLN 0,0170 78 55 70,5 0,319 0,050

,YHUPHNWLQ 70288-86-7 $QWLSDUD]LWLN 0,0075 78 42 53,8 0,091 0,011

Ipronidazol 35175-14-5 $QWLSDUD]LWLN 0,0048 78 31 39,7 0,056 0,009

'LPHWULGD]ROH 551-92-8 $QWLSDUD]LWLN 0,0052 78 22 28,2 1,318 0,010

,RSURPLG 73334-07-3 .RQWUDVWQR�VUHGVWYR 0,0154 78 49 62,8 0,907 0,028

+LGURNRUWL]RQ 50-23-7 .RUWLNRVWHURLG 0,0091 78 63 80,8 0,139 0,013

)OXPHWD]RQ 2135-17-3 .RUWLNRVWHURLG 0,0148 78 59 75,6 0,588 0,030

)OXGURNRUWL]RQ�$FHWDW 127-31-1 .RUWLNRVWHURLG 0,0063 78 47 60,3 0,787 0,020

0HWLOSUHGQLVRORQ 83-43-2 .RUWLNRVWHURLG 0,0048 78 44 56,4 2,958 0,012

0RPHWD]RQ�)XURDW 105102-22-5 .RUWLNRVWHURLG 0,0118 78 43 55,1 0,094 0,014

.DUSURIHQ 53716-49-7 1HVWHURLGQL�SURWXXSDOQL�OLMHN 0,0052 78 55 70,5 0,509 0,044

.HWRSURIHQ 22071-15-4 1HVWHURLGQL�SURWXXSDOQL�OLMHN 0,0104 78 54 69,2 0,355 0,022

'LNORIHQDN� 15307-86-5 1HVWHURLGQL�SURWXXSDOQL�OLMHN 0,0195 78 48 61,5 0,244 0,023

1RUEXSUHQRUILQ 78715-23-8 Opioid 0,0103 78 43 55,1 0,080 0,013

%XSUHQRUILQ 52485-79-7 Opioid 0,0086 78 31 39,7 0,196 0,011

1RUPHSHULGLQ 77-17-8 Opioid 0,0102 78 27 34,6 0,712 0,017

2�GHVPHWLOWUDPDGRO 73986-53-5 Opioid 0,0036 78 53 67,9 0,042 0,007

7+&�&22+ 56354-06-4 Opioid 0,0086 78 25 32,1 0,208 0,012

.RIHLQ 58-08-2 6WLPXODQV� 0,0174 78 61 78,2 2,268 0,387

&$6���&KHPLFDO�$EVWUDFWV�6HUYLFH��5HIHUHQWQD�DUKLYD�]D�NHPLMX�L�SULPLMHQMHQX�NHPLMX�
*5�.9$17���*UDQLFD�NYDQWLILNDFLMH
N - Broj uzoraka

)'���)UHNYHQFLMD�GHWHNFLMH

0HWDEROLW�9HQODIDNVLQD��0HWDEROLW�.DUEDPD]HSLQD���0HWDEROLW�7UDPDGROD���0HWDEROLW�7+&����0HWDEROLW�1LNRWLQD



285HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

LITERATURA 

>�@� 'LDPRQG��0�/���+RGJH��(�����������8UEDQ�FRQWDPLQDQW�G\QDPLFV��IURP�VRXUFH�WR�
HৼHFW��(QYLURQ��6FL��7HFKQRO� ��������������

>�@� )HUUH\�0�����������������3KDUPDFHXWLFDOV��3HUVRQDO�&DUH�3URGXFWV�DQG�(QGRFULQH�
$FWLYH� &KHPLFDO� 0RQLWRULQJ� LQ� /DNHV� DQG� 5LYHUV�� �0LQQHVRWD��� 0�3�&��$JHQF\�
(Ed.)

[3] *DãR�6RNDþ�'���+DEXGD�6WDQLü�0���%XãLü�9���=REXQGåLMD�'�� ���������2FFXUHQFH�RI�
SKDUPDFHXWLFDOV�LQ�VXUIDFH�ZDWHU��&URDW��-��)RRG�6FL��7HFKQRO�����������������

>�@� *HOVOHLFKWHU� -��� 6]DER� 1�-��� �������� 8SWDNH� RI� KXPDQ� SKDUPDFHXWLFDOV� LQ� EXOO�
VKDUNV� �&DUFKDUKLQXV� OHXFDV�� LQKDELWLQJ� D�ZDVWHZDWHU�LPSDFWHG� ULYHU�� 6FL�7RWDO�
(QYLURQ���������±����

>�@� +HUQiQGH]��)���3R]R��2�-���6DQFKR��-�9���/ySH]��)�-���0DUtQ��-�0���,EixH]��0�����������
6WUDWHJLHV�IRU�TXDQWL¿FDWLRQ�DQG�FRQ¿UPDWLRQ�RI�PXOWL�FODVV�SRODU�SHVWLFLGHV�DQG�
WUDQVIRUPDWLRQ�SURGXFWV�LQ�ZDWHU�E\�/&�06��XVLQJ�WULSOH�TXDGUXSROH�DQG�K\EULG�
TXDGUXSROH�WLPH�RI�ÀLJKW�DQDO\]HUV��7UDF�7UHQGV�LQ�$QDO\WLFDO�&KHPLVWU\����������
612.

>�@� .DVSU]\N�+RUGHUQ�%���'LQVGDOH�5�0���*XZ\�$�-�����������7KH�RFFXUUHQFH�RI��SKDU-
PDFHXWLFDOV��SHUVRQDO�FDUH�SURGXFWV��HQGRFULQH�GLVUXSWRUV�DQG�LOOLFLW�GUXJV�LQ�VXU-
IDFH�ZDWHU�LQ�6RXWK�:DOHV��8.��:DWHU�5HV�����������������

>�@� .ROSLQ�'�:���)XUORQJ�(�7���0H\HU�0�7���7KXUPDQ�(�0���=DXJJ�6�'���%DUEHU�/�%���
%X[WRQ�+�7��� ��������3KDUPDFHXWLFDOV�� KRUPRQHV� DQG� RWKHU� RUJDQLF�ZDVWHZDWHU�
FRQWDPLQDQWV��,Q�8�6��VWUHDPV�����±������D�QDWLRQDO�UHFRQQDLVVDQFH. (QYLURQ��6FL��
7HFKQRO�������������±������

>�@� /HYLQH�+���%HUPDQ�7���*ROGVPLWK�5���*RHHQ�7���6SXQJHQ�-���1RYDFN�/�����������([-
SRVXUH�WR�WREDFFR�VPRNH�EDVHG�RQ�XULQDU\�FRWLQLQH�OHYHOV�DPRQJ�,VUDHOL�VPRNLQJ�
DQG�QRQVPRNLQJ�DGXOWV��D�FURVV�VHFWLRQDO�DQDO\VLV�RI� WKH�¿UVW�,VUDHOL�KXPDQ�ELR-

PRQLWRULQJ�VWXG\��%0&�3XEOLF�+HDOWK�����������
>�@� /LVKPDQ�/���6P\WK�6�$���6DUD¿Q�.���.OH\ZHJW�6���7RLWR�-���3HDUW�7���/HH�%���6HUYRV�

0���%HODQG�0���6HWR�3�����������2FFXUUHQFH�DQG�UHGXFWLRQV�RI�SKDUPDFHXWLFDOV�DQG�
SHUVRQDO�FDUH�SURGXFWV�DQG�HVWURJHQV�E\�PXQLFLSDO�ZDVWHZDWHU�WUHDWPHQW�SODQWV�LQ�
Ontario��&DQDGD��6FL��7RWDO�(QYLURQ��������±�������±����

>��@� /R൷HU� '��� 5HRPENH� -��� 0HOOHU�0��� 7HUQHV� 7�$��� ��������(QYLURQPHQWDO� IDWH� RI�
3KDUPDFHXWLFDOV�LQ�ZDWHU�VHGLPHQW�V\VWHPV��(QYLURQ��6FL��7HFKQRO�����������������

>��@� /RRV�5���*DZOLN�%�0���/RFRUR�*���5LPDYLFLXWH�(���&RQWLQL�6���%LGRJOLR�*������������
(8ZLGH�VXUYH\�RI�SRODU�RUJDQLF�SHUVLVWHQW�SROOXWDQWV�LQ�(XURSHDQ�ULYHU�ZDWHUV, En-

YLURQ��3ROOXW���������������
>��@� 0RPSHODW�6���/H�%RW�%���7KRPDV�2�����������2FFXUUHQFH�DQG�IDWH�RI�SKDUPDFHX-

WLFDO�SURGXFWV�DQG�E\�SURGXFWV��IURP�UHVRXUFH�WR�GULQNLQJ�ZDWHU. Environ. Int. 35,

���±����
>��@� 0RQWHLUR��6���%R[DOO��$�����������2FFXUUHQFH�DQG�)DWH�RI�+XPDQ�3KDUPDFHXWLFDOV�

LQ�WKH�(QYLURQPHQW��5HY�(QYLURQ�&RQWDP�7R[LFRO�������������



286

[14] 1DJDUQDLN�3�0���%DWW�$�/���%RXODQJHU�%��� ��������+HDOWKFDUH� IDFLOLW\�H৾XHQWV�DV�
SRLQW� VRXUFHV�RI� VHOHFW�SKDUPDFHXWLFDOV� WR�PXQLFLSDO�ZDVWHZDWHU��:DWHU�(QYLURQ�
5HV���������±���

>��@� 3HULãD�0���%DELü�6�����������)DUPDFHXWLFL�X�RNROLãX��.HP��,QG����������������í�����
>��@� 3KLOOLSV� 3�-��� 6PLWK� 6�*���.ROSLQ�'�:��� =DXJJ� 6�'��� %X[WRQ�+�7��� )XUORQJ� (�7���

�������� 3KDUPDFHXWLFDO� IRUPXODWLRQ� IDFLOLWLHV� DV� VRXUFHV� RI� RSLRLGV� DQG� RWK-

HU� SKDUPDFHXWLFDOV� WR� ZDVWHZDWHU� WUHDWPHQW� SODQW� H৾XHQWV�� (QYLURQ� 6FL� 7HFK-

QRO���������±��
[17] 3HWURYLü��0���*RQ]DOH]��6���%DUFHOy��'�����������$QDO\VLV�DQG�UHPRYDO�RI�HPHUJLQJ�

FRQWDPLQDQWV�LQ�ZDVWHZDWHU�DQG�GULQNLQJ�ZDWHU��7UDF�7UHQGV�LQ�$QDO\WLFDO�&KHPL-
VWU\��������

>��@� 9DUJD�0���'RERU�-���+HOHQNDU�$���-XUHFVND�/���<DR�-���=DUD\�*�����������Investiga-

WLRQ�RI�DFLGLF�SKDUPDFHXWLFDOV�LQ�ULYHU�ZDWHU�DQG�VHGLPHQW�E\�PLFURZDYH�DVVLVWHG�
H[WUDFWLRQ�DQG�JDV�FKURPDWRJUDSK\HPDVV�VSHFWURPHWU\��0LFURFKHP��-�������������

>��@� :LONLQVRQ�-�/���+RRGD�3�6���%DUNHU�-���%DUWRQ�6���6ZLQGHQ�-�����������(FRWR[LF�SKDU-
PDFHXWLFDOV��SHUVRQDO�FDUH�SURGXFWV��DQG�RWKHU�HPHUJLQJ�FRQWDPLQDQWV��D�UHYLHZ�RI�
HQYLURQPHQWDO��UHFHSWRU�PHGLDWHG��GHYHORSPHQWDO��DQG�HSLJHQHWLF�WR[LFLW\�ZLWK�GLV-
FXVVLRQ�RI�SURSRVHG�WR[LFLW\�WR�KXPDQV��&ULW��5HY��(QYLURQ��6FL��7HFKQRO����������
381.

AUTORI

GU�VF��'UDåHQND�6WLSDQLþHY�a
6LQLãD�5HSHF�a

a +UYDWVNH�YRGH��8OLFD�JUDGD�9XNRYDUD������=DJUHE���������+UYDWVND�
GUD]HQND�VWLSDQLFHY#YRGD�KU, VLQLVD�UHSHF#YRGD�KU



HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.24.

RAZINE ORGANSKOG UGLJIKA U GLAVNOM
MELIORACIJSKOM KANALU (LONJSKO POLJE)

6$ä(7$.��8�PHOLRUDFLMVNRP�NDQDOX�L�SRYUãLQVNLP�YRGDPD�QD�SRGUXþMX�/RQMVNRJ�SROMD�
�6DYL� L�/RQML��RGUHÿHQH�VX�NRQFHQWUDFLMH� WRSOMLYRJ� L� þHVWLþQRJ�RUJDQVNRJ�XJOMLND� �'LV-
VROYHG�2UJDQLF�&DUERQ��'2&��3DUWLFXODWH�2UJDQLF�&DUERQ��32&���SRYUãLQVND�DNWLYQRVW�
�3$�� RUJDQVNH� WYDUL�� ELRORãND� SRWURãQMD� NLVLND� �%3.�� L� NRQFHWUDFLMD� WRSOMLYRJ� NLVLND��
8]RUFL�YRGH�VDNXSOMDQL�VX�VH]RQVNL�RG�������GR�������JRG��5D]LQH�'2&�X�GUHQDåQRP�
NDQDOX��GR�������PJ�GP����ELOH�VX�]QDþDMQR�YLãH�RG�RQLK�L]PMHUHQLK�X�ULMHFL�6DYL��RNR�
��SXWD���6DGUåDM�32&�X�GUHQDåQRP�NDQDOX�GRVHJQXR�MH�PDNVLPXP�X�VXãQRM�VH]RQL�RG�
�����PJ�GP����GRN�MH�X�ULMHFL�6DYL�QDMYLãD�L]PMHUHQD�YULMHGQRVW�32&�ELOD������PJ�GP�
���*UXED�NDUDNWHUL]DFLMD�RUJDQVNH�WYDUL�X�LVSLWLYDQLP�X]RUFLPD�L]YUãHQD�MH�HOHNWURNHPL-
MVNRP�PHWRGRP� D�F�� YROWDPHWULMH��'RPLQDQWDQ� WLS� RUJDQVNH� WYDUL� X� RGYRGQRP�NDQDOX�
SUHPD�VYRMRM�UHDNWLYQRVWL��KLGUR¿OQL�KLGURIREQL��VOLþDQ�MH�PLNURELRORãNRP�SROLVDKDULGX�
NVDQWDQX�L�PDVQLP�NLVHOLQDPD��
./-8ý1(�5,-(ý,��'2&��32&��SRYUãLQVND�DNWLYQRVW��YRGHQL�VXVWDYL��DJUDUQR�SRGUXþMH

LEVELS OF ORGANIC CARBON (OC) IN THE MAIN
AMELIORATION DRAINAGE CANAL (LONJA FIELD)

$%675$&7��7KH�FRQFHQWUDWLRQV�RI�GLVVROYHG�RUJDQLF�FDUERQ��'2&���SDUWLFXODWH�RUJDQ-

LF�FDUERQ��32&���UHDFWLYH�SDUW�RI�2&�L�H��VXUIDFH�DFWLYH�VXEVWDQFHV��6$6���ELRFKHPLFDO�
R[\JHQ�GHPDQG��%2'��DQG�GLVVROYHG�R[\JHQ�ZHUH�GHWHUPLQHG�LQ�WKH�PDLQ�DPHOLRUDWLRQ�
GUDLQDJH�FDQDO�DQG�VXUIDFH�ZDWHUV�RI�WKH�DUHD�RI�/RQMD�¿HOG��6DYD�DQG�/RQMD�5LYHUV���7KH�
ZDWHU�VDPSOHV�ZHUH�FROOHFWHG�VHDVRQDOO\�IURP������WR�������7KH�'2&�FRQFHQWUDWLRQV�LQ�
WKH�PDLQ�FDQDO��XS�WR�������PJ�GP����ZHUH�VLJQL¿FDQWO\�KLJKHU�WKDQ�WKRVH�PHDVXUHG�LQ�
WKH�6DYD�5LYHU��E\�DERXW���WLPHV���7KH�32&�FRQWHQW�LQ�WKH�FDQDO�UHDFKHG�D�PD[LPXP�RI�
�����PJ�GP���LQ�WKH�GU\�VHDVRQ�ZKLOH�WKH�KLJKHVW�PHDVXUHG�32&�YDOXH�LQ�WKH�6DYD�5LYHU�
ZDV������PJ�GP����$�URXJK�FKDUDFWHUL]DWLRQ�RI�RUJDQLF�PDWWHU�LQ�WKH�WHVWHG�VDPSOHV�ZDV�
SHUIRUPHG�E\�LPSOHPHQWLQJ�WKH�HOHFWURFKHPLFDO�PHWKRG�RI�$&�9ROWDPPHWU\��$FFRUGLQJ�
WR�LWV�UHDFWLYLW\��K\GURSKLOLF���K\GURSKRELF���WKH�GRPLQDQW�W\SH�RI�RUJDQLF�PDWWHU�IRXQG�LQ�
WKH�FDQDO�LV�VLPLODU�WR�WKH�PLFURELDO�SRO\VDFFKDULGH�[DQWKDQ�DQG�IDWW\�DFLGV���
.(<:25'6��'2&��32&��VXUIDFH�DFWLYLW\��ZDWHU�V\VWHPV��DJULFXOWXUDO�DUHD
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1. UVOD 

3URGXNFLMD�L�LVSLUDQMH�RUJDQVNH�WYDUL�X�NRSQHQLP�HNRVXVWDYLPD�XWMHþH�QD�NRQFHQWUDFLMX�L�
VDVWDY�WRSOMLYRJ�RUJDQVNRJ�XJOMLND��'2&��X�YRGHQLP�VXVWDYLPD��3RVHELFH�VX�SROMRSULYUHGQD�
WOD�UHOHYDQWQD�]D�NDNYRüX�SRYUãLQVNLK�L�SRG]HPQLK�YRGD��1D�SROMRSULYUHGQLP�SRYUãLQDPD��
JQRMLGERP�VH�SRYHüDYD�NROLþLQD�X�YRGL�HNVWUDELOQRJ�RUJDQVNRJ�XJOMLND�]D�FFD�� WUL�SXWD�
RYLVQR� R� YUVWL� GRGDQRJ� JQRMLYD� �.DOELW]� L� GUXJL�� ������ NRML� SURFLMHÿLYDQMHP� NUR]� WOR�
LOL� SRYUãLQVNLP� RWMHFDQMHP� GRVSMHYD� X�PHOLRUDFLMVNL� NDQDO� �SRYUãLQVNX� RGYRGQMX��� 3UL�
WRPH�YDåQX�XORJX� LPDMX�¿]LþNR�NHPLMVND�VYRMVWYD� WOD� WH�RNROLãQL�SDUDPHWUL�NDR�ãWR� VX�
WHPSHUDWXUD�L�NROLþLQD�RERULQD��2UORYLü�/HNR�L�GUXJL���������
8� SULURGQLP� YRGDPD�� RUJDQVND� WYDU� ]QDþDMDQ� MH� þLPEHQLN� ELRJHRNHPLMVNRJ� VXVWDYD� D�
XWMHþH�QD� VWDQMH�� UDVSRGMHOX� L� VXGELQX� WUDJRYD�PHWDOD� L� RUJDQVNLK�RQHþLãüLYDOD��9LVRNH�
NRQFHQWUDFLMH� WRSOMLYRJ� RUJDQVNRJ� XJOMLND� �'2&�� GRYRGH� GR� SRNUHWOMLYRVWL� WRNVLþQLK�
WYDUL� L�UDVWD�PLNURRUJDQL]DPD��D�YRGHQD�WLMHOD�SRSULPDMX�åXWX�GR�VPHÿX�ERMX��/|IJUHQ�
L�GUXJL�������� ãWR�XWMHþH�QD� UDVSRQ� IRWLþNH�]RQH� �'XQDOVND� L�GUXJL������� L� UHIHUHQFH�X�
QMHPX���6YL�WL�SURFHVL�PRJX�L]D]YDWL�SRUHPHüDM�UDYQRWHåH�YRGHQRJ�HNRVXVWDYD�WH�GRYHVWL�
GR�RQHþLãüHQMD�L]YRUD�SLWNH�YRGH��
ýHVWLþQL�RUJDQVNL�XJOMLN��32&���XVOLMHG�UDVSUãHQMD�VYLMHWOD�XWMHþH�QD�IRWRNHPLMX�SRYUãLQVNH�
YRGH��PLMHQMD�WXUELGLWHW�YRGHQRJ�VORMD��D�]ERJ�DGVRUSFLMH�WRNVLþQLK�WYDUL�QD�þHVWLFH��PRåH�
UHGXFLUDWL� ELRUDVSRORåLYRVW� RQHþLãüLYDOD� �0LOOHU� L� =HSS�� ������� 6HGLPHQWLUDQL� 32&�
NHPLMVNL�MH�ODELODQ�WH�SUL�UH�VXVSHQ]LML�L�UD]JUDGQML�JHQHULUD�ODELOQH�REOLNH�RUJDQVNH�WYDUL�
(Kieber i drugi, 2006). 

3RYUãLQVNL�DNWLYQH��3$��RUJDQVNH�WYDUL�LPDMX�YDåQX�XORJX�X�SULURGQLP�YRGHQLP�VXVWDYLPD�
MHU�DGVRUSFLMRP�QD�SULURGQH�JUDQLFH�ID]D��YRGD�]UDN��YRGD�VHGLPHQW�VXVSHQGLUDQD�WYDU��
PRGL¿FLUDMX�WUDQVSRUWQH�SURFHVH��2UORYLü�/HNR�L�GUXJL���������������������
&LOM�UDGD�MH�ELR�SURFLMHQLWL�PRJXüL�XWMHFDM�SROMRSULYUHGQLK�GMHODWQRVWL�QD�NYDQWLWHW�L�NYDOLWHW�
RUJDQVNH�WYDUL�X�SRYUãLQVNRM�YRGL�D�LVWUDåLYDQMH�MH�SURYHGHQR�PMHUHQMHP�'2&��32&��3$��
NRQFHQWUDFLMH�NLVLND�WH�ELRORãNH�SRWURãQMH�NLVLND��%3.���

2. METODE

8]RUFL�YRGH�VDNXSOMDQL�VX�VH]RQVNL�RG�������GR�������X�JODYQRP�RGYRGQRP�NDQDOX��VOLND�
���L�ULMHNDPD��6DYL�L�/RQML�QD�SRGUXþMX�/RQMVNRJ�SROMD�

6OLND����0HOLRUDFLMVNL�NDQDO�X�/RQMVNRP�SROMX�X�UD]OLþLWLP�VH]RQDPD�
�����������OLMHYR��L�������������GHVQR�
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2WRSOMHQL�L�þHVWLþQL�RUJDQVNL�XJOMLN��'2&�L�32&��PMHUHQL�VX�PHWRGRP�YLVRNRWHPSHUDWXUQH�
NDWDOLWLþNH�RNVLGDFLMH��
3RYUãLQVNR�DNWLYQH�WYDUL��3$7��RGUHÿHQH�VX�HOHNWURNHPLMVNRP�WHKQLNRP�D�F��YROWDPHWULMH�
X�VYUKX�JUXEH�NDUDNWHUL]DFLMH�UHDNWLYQRVWL�'2&��5HODWLYQD�NRQFHQWUDFLMD�3$7�QHSR]QDWH�
VPMHVH� L]UDåHQD� MH� X� HNYLYDOHQWLPD� �PJ� GP-3�� PRGHOQH� SRYUãLQVNL� DNWLYQH� WYDUL�
7ULWRQD�;����� �2UORYLü�/HNR� L� GUXJL�� ������� NRMD� VH� SRND]DOD� NDR� GREDU� SUHGVWDYQLN�
QDMUHDNWLYQLMHJ�GLMHOD�3$7�X�SULURGQLP�YRGDPD�
%LRNHPLMVND� SRWURãQMD� NLVLND� �%3.�� L� NRQFHQWUDFLMD� NLVLND� PMHUHQL� VX� VWDQGDUQLP�
PHWRGDPD��

3. REZULTATI I RASPRAVA 

.RQFHQWUDFLMH�'2&�������±�������PJ�GP-3��X�PHOLRUDFLMVNRP�NDQDOX�ELOH�VX�]QDWQR�YLãH�
RG�RQLK�L]PMHUHQLK�X�ULMHFL�/RQML�������±������PJ�GP-3��L�ULMHFL�6DYL�������±������PJ�GP-

3���8�SULURGQLP�VODWNRYRGQLP�VXVWDYLPD��'2&� MH�YHüLQRP�SULVXWDQ�RG���±���PJ�GP-3

�0F'RQDOG�L�GUXJL���������3UHPD�WRPH��L�ULMHND�/RQMD�VDGUåL�]QDWQX�NROLþLQX�WRSOMLYRJ�
RUJDQVNRJ� XJOMLND� X]� QDSRPHQX� GD� MH� X]RUNRYDQMH� L]YUãHQR� QD� SRGUXþMX� QD� NRMHP� MH�
/RQMD�YHü�SULPLOD�YRGX�L]�RGYRGQRJ�NDQDOD��
8�NDQDOX��NRQFHQWUDFLMH�32&�NUHWDOH�VX�VH�RG������±������PJ�GP-3��V�PDNVLPXPRP�X�
OLSQMX�WM��X�VXãQRM�VH]RQL���X�/RQML�RG������±������PJ�GP-3�WH�X�6DYL�RG������±������PJ�
GP-3, slika 2. 

6OLND����6H]RQVND�UDVSRGMHOD��D��'2&�L�E��32&�NRQFHQWUDFLMD�X�JODYQRP�RGYRGQRP�
NDQDOX��ULMHFL�/RQML�L�ULMHFL�6DYL�X�UD]GREOMX�RG�������±�������JRG�

6DGUåDM�RUJDQVNH�WYDUL�X�NDQDOX��L]UDåHQ�NDR�ELRORãND�SRWURãQMD�NLVLND��%3.��X�PJ�GP-3

O
2
��L]PMHUHQ�MH�X�UDVSRQX�YULMHGQRVWL�RG������±������PJ�GP-3 O

2.
�0DNVLPDOQH�NRQFHQWUDFLMH�

%3.�L�NLVLND�������PJ�GP-3��X�WUDYQMX��LQGLNDWRU�VX�LQWHQ]LYQH�SULPDUQH�SURGXNFLMH��VOLND�
����8�VYLEQMX��NRQFHQWUDFLMD�NLVLND�NDR�L�%3.�SRVWLåX�PLQLPDOQX�YULMHGQRVW��što ukazuje 
na značajnu razgradnju organskog materijala nastalog povećanom primarnom 
produkcijom. Snižena koncentracija kisika nije znatno varirala tijekom ostalih 
sezona. 
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6OLND����5DVSRGMHOD�NRQFHQWUDFLMD�NLVLND�L�%3.�X�JODYQRP�RGYRGQRP�NDQDOX�QD�
SRGUXþMX�/RQMVNRJ�SROMD�X�UD]GREOMX�RG�������±�������JRG�

5HODWLYQR�QLVNH�NRQFHQWUDFLMH�RWRSOMHQH�RUJDQVNH�WYDUL�X�SULURGQLP�YRGDPD�WH�UD]QRYUVQRVW�
VSRMHYD� NRML� GRSULQRVH� '2&� L� 3$7� IUDNFLML�� SUHGVWDYOMDMX� SUREOHP� SUL� NDUDNWHUL]DFLML�
RUJDQVNLK� WYDUL�� *UXED� NDUDNWHUL]DFLMD� '2&� SUHPD� WLSX� UHDNWLYQRVWL�� KLGUR¿OQR�
KLGURIREQR��SURYHGHQD�MH�QD�WHPHOMX�UD]YLMHQRJ�PRGHOQRJ�VXVWDYD�V�RGDEUDQLP�RUJDQVNLP�
VSRMHYLPD�NRML�VH�QDOD]H�X�WOX�L�X�SULURGQLP�YRGDPD�NDR�SURGXNWL�ELRORãNH�DNWLYQRVWL�L�
UD]JUDGQMH�PMHUHQMHP�DGVRUSFLMVNRJ�HIHWD�QD�+J�HOHNWURGL��2UORYLü�/HNR�L�GUXJL��������
WH� UDGRYL� XQXWDU��� 3RVWLJQXWL� UH]XOWDWL� ]D� YRGX� L]� NDQDOD� XND]XMX� QD� GRPLQDFLMX� 3$7�
WLSD�PLNURELRORãNRJ� YLVRNRPROHNXODUQRJ� L� UHODWLYQR� KLGUR¿OQRJ� SROLVDKDULGD� NVDQWDQD�
WH�]DVLüHQLK�PDVQLK�NLVHOLQD��NDSULOQH�L�GHNDQVNH��8�ULMHFL�6DYL��UHDNWLYQLML�KLGURIREQLML�
PDWHULMDO�WLSD�IXOYLQVNH�NLVHOLQH�SUHGVWDYOMD�GRPLQDQWQX�NODVX�SRYUãLQVNL�DNWLYQLK�WYDUL��
D�X�ULMHFL�/RQML�PDQMH�UHDNWLYQLML�KLGUR¿OQL�PDWHULMDO�WLSD�KXPLQVNH�NLVHOLQH�L�NVDQWDQD�

9RGD� L]�JODYQRJ�PHOLRUDFLMVNRJ�NDQDOD�NDUDNWHUL]LUDQD� MH�YLVRNLP�'2&�YULMHGQRVWLPD�
(do ������PJ�GP-3)�X�RGQRVX�QD�RQH�L]PMHUHQH�X�VODNWNRYRGQLP�VXVWDYLPD�QD�SRGUXþMX�
/RQMVNRJ�SROMD��GR���SXWD���9DåQR�MH�QDJODVLWL�NDNR�'2&�NRQWUROLUD�WUDQVSRUW�L�VXGELQX�
PQRJLK� RUJDQVNLK� RQHþLãüLYDOD� L� WHãNLK� PHWDOD� WH� SRWHQFLMDOQR� PRåH� X]URNRYDWL�
NRQWDPLQDFLMX�WOD�L�GDOMH�SUHKUDPEHQRJ�ODQFD�X�SRSODYQRP�SRGUXþMX�NDR�ãWR�MH�/RQMVNR�
polje.

5D]LQD�32&�NRQFHQWUDFLMD�X�JODYQRP�GUHQDåQRP�NDQDOX�SRYHüDQD� MH�NUR]�VYH�VH]RQH�
�V�PDNVLPXPRP�RG� �����PJ� GP-3� X� VXãQRM� VH]RQL�� X� XVSRUHGEL� VD� VDGUåDMHP�32&�X�
SRYUãLQVNLP�YRGDPD�SURPDWUDQRJ�SRGUXþMD��
8�VYLP�LVSLWLYDQLP�X]RUFLPD�YRGH��'2&�SRND]XMH�SRYUãLQVNX�DNWLYQRVW��2UJDQVNH�3$7�
X�JODYQRP�RGYRGQRP�NDQDOX�UD]OLNXMX�VH�RG�RQLK�GHWHNWLUDQLK�X�ULMHFL�6DYL��6OLþQRJ�VX�
DGVRUSFLMVNRJ� SRQDãDQMD� NDR� YLVRNRPROHNXODUDQ� PLNURELRORãNL� SROLVDKDULG� L� ]DVLüHQH�
PDVQH�NLVHOLQH�



291HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

 ZAHVALA
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AUTORI

SURI��GU��VF��3DOPD�2UORYLü�/HNR�a
L]Y��SURI��GU��VF� ,UHQD�&LJOHQHþNL�b
SURI��GU��VF��,YDQ�âLPXQLü�c
GU��VF��-HOHQD�'DXWRYLü�b

a 6YHXþLOLãWH�X�=DJUHEX��5XGDUVNR�JHRORãNR�QDIWQL� IDNXOWHW��=DYRG�]D�NHPLMX��3LHURW-
WLMHYD����������=DJUHE��+UYDWVND��SDRUOHNR#UJQ�KU

b ,QVWLWXW�³5XÿHU�%RãNRYLüƎ��=DYRG�]D�LVWUDåLYDQMH�PRUD�L�RNROLãD��%LMHQLþND�����������
=DJUHE��+UYDWVND��,UHQD�&LJOHQHFNL�-XVLF#LUE�KU; -HOHQD�'DXWRYLF#LUE�KU

c 6YHXþLOLãWH�X�=DJUHEX��$JURQRPVNL�IDNXOWHW��=DYRG�]D�PHOLRUDFLMH��6YHWRãLPXQVND�����
������=DJUHE��+UYDWVND��VLPXQLF#DJU�KU
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.25.

6$ä(7$.��8�UDGX�MH� L]ORåHQD�SURFHGXUD�]D�RFHQX�VWDWLVWLþNH�]QDþDMQRVWL� UHJLVWURYDQLK�
LVWRULMVNLK� SRSODYD� NRULãüHQMHP� VYHREXKYDWQRJ� SRVWXSND� GH¿QLVDQMD� WHRULMVNLK� KLGUR-

JUDPD�YHOLNLK�YRGD�QD�KLGURORãNLP�VWDQLFDPD��3ULPHQMHQD�SURFHGXUD�ED]LUD�VH�QD�NRUH-
ODFLRQRM�DQDOL]L�GYD�RVQRYQD�SDUDPHWUD�KLGURJUDPD�YHOLNLK�YRGD�±�PDNVLPDOQH�RUGLQDWH�
KLGURJUDPD��SLND��L�]DSUHPLQH�SRSODYQRJ�WDODVD��=D�GH¿QLVDQMH�YHURYDWQRüH�LVWRYUHPHQH�
SRMDYH� QDYHGHQLK� SDUDPHWDUD� KLGURJUDPD� YHOLNLK� YRGD� NRULãüHQ� MH�PRGHO� 352,/� NRML�
GH¿QLãH�YHURYDWQRüH�SUHYD]LODåHQMD�GYH�VOXþDMQH�SURPHQOMLYH��X�NRQNUHWQRP�VOXþDMX�GYD�
UD]PDWUDQD�SDUDPHWUD�KLGURJUDPD�X�YLGX�

                                      P {4PD[���TPD[�S��ŀ��:PD[ ���ZPD[�S)} = P (1)

JGH�VX�
4PD[� ��PDNVLPDOQD�RUGLQDWD�KLGURJUDPD
TPD[�S� ��PDNVLPDOQL�SURWRN�YHURYDWQRüH�SRMDYH�S
WPD[�� ��PDNVLPDOQD�]DSUHPLQD�KLGURJUDPD
ZPD[�S� -PDNVLPDOQD�]DSUHPLQD�WDODVD�YHURYDWQRüH�SRMDYH�S
3�� ��YHURYDWQRüD�SUHYD]LODåHQMD��

3URVWRUQL�SRORåDML�OLQLMD�SUHYD]LODåHQMD�GYD�SDUDPHWUD�KLGURJUDPD�YHOLNLK�YRGD�L�HPSLULMVNH�
WDþNH� RGJRYDUDMXüLK� SDUDPHWDUD� UD]PDWUDQH� LVWRULMVNH� SRSODYH� QD� NRUHODFLRQRP� SROMX�
4PD[���:PD[��RPRJXüXMX�GLUHNWQR�VDJOHGDYDQMH�YHURYDWQRüH�SUHYD]LODåHQMD�LVWRULMVNH�
SRSODYH��RGQRVQR�QMHQH�VWDWLVWLþNH�]QDþDMQRVWL�
8� UDGX� MH� SURFHGXUD� SULPHQMHQD� ]D� RFHQX� VWDWLVWLþNH� ]QDþDMQRVWL� GR� VDGD� QDMYHüLK�
UHJLVWURYDQLK�SRSODYD�QD�6DYL�X�SUR¿OX�K�V��äXSDQMD��
./-8ý1(�5(ý,��VWDWLVWLþND�]QDþDMQRVW��SRSODYD��NRUHODFLMD��YHURYDWQRüD�SUHYD]LODåHQMD��
PDNLVPDOQD�RUGLQDWD�KLGURJUDPD��]DSUHPLQD�SRSODYQRJ�WDODVD

STATISTICAL SIGNIFICANCE OF HISTORICAL FLOODS OF THE 

$%675$&7��7KH�SDSHU�SUHVHQWV�D�SURFHGXUH�IRU�DVVHVVLQJ�WKH�VWDWLVWLFDO�VLJQL¿FDQFH�RI�
WKH�UHJLVWHUHG�KLVWRULFDO�ÀRRGV�E\�XVLQJ�D�FRPSUHKHQVLYH�SURFHGXUH�IRU�WKH�GHWHUPLQDWLRQ�
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RI�WKHRUHWLFDO�ÀRRG�K\GURJUDSKV�DW�K\GURORJLFDO�VWDWLRQV��7KH�DSSOLHG�SURFHGXUH�LV�EDVHG�
RQ� WKH� FRUUHODWLRQ� DQDO\VLV�RI� WZR�EDVLF�SDUDPHWHUV�RI�ÀRRG�K\GURJUDSKV�±�PD[LPXP�
K\GURJUDSK�RUGLQDWH��SHDN��DQG�ÀRRG�ZDYH�YROXPH��,Q�RUGHU�WR�GHWHUPLQH�WKH�SUREDELOLW\�
RI�D�VLPXOWDQHRXV�RFFXUUHQFH�RI�WKH�PHQWLRQHG�ÀRRG�K\GURJUDSK�SDUDPHWHUV��ZH�XVHG�WKH�
PRGHO�352,/�ZKLFK�GH¿QHV�WKH�SUREDELOLW\�RI�WKH�H[FHHGDQFH�RI�WZR�UDQGRP�YDULDEOHV��
L�H��WZR�REVHUYHG�K\GURJUDSK�SDUDPHWHUV�LQ�WKH�VSHFL¿F�FDVH��

                                     P {4PD[���TPD[�S��ŀ��:PD[ ���ZPD[�S)} = P (1)

ZKHUDV�
4PD[� ��PD[LPXP�RUGLQDWH�RI�WKH�K\GURJUDSK
TPD[�S� ��PD[LPXP�GLVFKDUJH�RI�WKH�RFFXUUHQFH�SUREDELOLW\�S
WPD[�� ��PD[LPXP�YROXPH�RI�WKH�K\GURJUDSK
ZPD[�S� -PD[LPXP�ZDYH�YROXPH�RI�WKH�RFFXUUHQFH�SUREDELOLW\�S
3�� ��H[FHHGDQFH�SUREDELOW\��

7KH�VSDWLDO�SRVLWLRQV�RI� WKH�H[FHHGDQFH� OLQHV�IRU� WKH� WZR�ÀRRG�K\GURJUDSK�SDUDPHWHUV�
DQG�WKH�HPSLULFDO�SRLQW�RI�WKH�UHOHYDQW�SDUDPHWHUV�RI�WKH�VWXGLHG�KLVWRULFDO�ÀRRG�LQ�WKH�
FRUUHODWLRQ�¿HOG��4PD[�±�:PD[�IDFLOLWDWH�D�GLUHFW�LQVLJKW�LQ�WKH�H[FHHGDQFH�SUREDELOLW\�
RI�WKH�K\VWRULFDO�ÀRRG��L�H��LWV�VWDWLVWLFDO�VLJQL¿FDQFH�
,Q�WKH�SDSHU��WKH�SURFHGXUH�IRU�DVVHVVLQJ�WKH�VWDWLVWLFDO�VLJQL¿FDQFH�RI�WKH�ODUJHVW�REVHUYHG�
ÀRRGV�WR�GDWH�RQ�WKH�6DYD�SUR¿OH�DW�WKH�K\GURORJLFDO�VWDWLRQ�äXSDQMD�ZDV�LPSOHPHQWHG��
.(<:25'6�� VWDWLVWLFDO� VLJQL¿FDQFH�� ÀRRG�� FRUUHODWLRQ�� H[FHHGDQFH� SUREDELOLW\��PD[L-
PXP�RUGLQDWH�RI�WKH�K\GURJUDSK��ÀRRG�ZDYH�YROXPH�

1. UVOD

3RG� SRMPRP� YHOLND� YRGD� SRGUD]XPHYD� VH� VWDQMH� YRGQRJ� UHåLPD� NDGD� VH� YRGRVWDM��
RGQRVQR�SURWRN�UHNH�SRYHüD�L�NDGD��VNRUR�SR�SUDYLOX��XVOHG�WRJD�GROD]L�GR�L]OLYDQMD�YRGH�
L]�RVQRYQRJ�NRULWD�L�SODYOMHQMD�SULREDOQRJ�WHUHQD��3RUDVW�QLYRD��RGQRVQR�SURWRND�UHODWLYQR�
MH�EU]��GD�EL�QDNRQ�GRVWLJQXWRJ�PDNVLPXPD�GRãOR�GR�SRVWHSHQRJ�RSDGDQMD�YRGRVWDMD��
RGQRVQR�SURWRND��6WDQMH�NDGD�VH�YRGD�L]OLYD�QD]LYD�VH�SRSODYD��D�SURWRFL�NRML�VH�UHDOL]XMX�
X� WRP� SHULRGX� SUHGVWDYOMDMX� SRSODYQL� WDODV�� 8� VYDNRGQHYQRM� SUDNVL� VH� þHVWR� XPHVWR�
WHUPLQD�SRSODYQL�WDODV�NRULVWL�WHUPLQ�YHOLNH�YRGH��D�X�RYRP�UDGX�SRG�SRMPRP�YHOLND�YRGD�
SRGUD]XPHYD�VH�QDLOD]DN��NXOPLQDFLMD�L�RSDGDQMH�SRSODYQRJ�WDODVD��
3R]QDYDQMH� YHOLNH� YRGH� YHRPD� MH� ELWQR� ]D� GLPHQ]LRQLVDQMH� KLGURWHKQLþNLK� REMHNDWD�
L� RG� SUHVXGQH� MH� YDåQRVWL� VD� JOHGLãWD� VWDQRYLãWD� VLJXUQRVWL� L� HNRQRPLþQRVWL� L]JUDGQMH��
'LPHQ]LRQLVDQMH� KLGURWHKQLþNLK� REMHNDWD� L]YUãHQR� QD� UDþXQVNL� SRWFHQMHQH� YHOLNH�
YRGH� GRYRGL� GR� SRYHüDQRJ� UL]LND� RG� SODYOMHQMD� L� UXãHQMD� REMHNDWD� VD� VYLP� GUXJLP�
QHSRYROMQLP�SRVOHGLFDPD��3UHFHQMHQH�YHOLNH�YRGH�VPDQMXMX�UL]LNH��DOL�LPDMX�]D�SRVOHGLFX�
SUHGLPHQ]LRQLVDQH� REMHNWH�� ãWR� QLMH� X� VNODGX� VD� UHDOQLP� SRWUHEDPD� VLJXUQRVWL�� YHü�
SUHGVWDYOMDMX�QHSRWUHEQR�UDVLSDQMH�LQYHVWLFLRQLK�VUHGVWDYD�
=D� GLPHQ]LRQLVDQMH� EURMQLK� REMHNDWD�� RGQRVQR� ]D� GH¿QLVDQMH� QMLKRYH� SURSXVQH�PRüL��
PHURGDYQL�VX�YUK�SRSODYQRJ�WDODVD��PDNVLPDOQL�SURWRN���WUDMDQMH�L�]DSUHPLQD�WDODVD��
3UL�DQDOL]L�XWLFDMD�DNXPXODFLMD�LOL�UHþQLK�NRULWD�QD�WUDQVIRUPDFLMX�SRSODYQLK�WDODVD��SRUHG�
PDNVLPDOQRJ�SURWRND�PHURGDYQH�VX�L�]DSUHPLQH�SRSODYQLK�WDODVD��NDR�L�REOLFL�KLGURJUDPD��
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.DNR�VH�KLGURWHKQLþNL�REMHNWL�GLPHQ]LRQLãX�VD�FLOMHP�GD�REH]EHGH�XQDSUHG�WUDåHQL�VWHSHQ�
]DãWLWH��RGUHÿLYDQMH�PHURGDYQH�YUHGQRVWL�YHOLNH�YRGH�VYRGL�VH�QD�GH¿QLVDQMH�WHRULMVNLK�
YUHGQRVWL� RVQRYQLK� SDUDPHWDUD� KLGURJUDPD� SRSODYQRJ� WDODVD�� PDNVLPDOQH� RUGLQDWH�
KLGURJUDPD� L� ]DSUHPLQH� SRSODYQRJ� WDODVD�� NRMH� RGJRYDUDMX� QHNRM� YHURYDWQRüL� SRMDYH��
RGQRVQR� SRYUDWQRP� SHULRGX�� 3ULOLNRP� RGUHÿLYDQMD� UDþXQVNLK� YUHGQRVWL� SDUDPHWDUD�
KLGURJUDPD�SRSODYQRJ�WDODVD��SURWRND�L�]DSUHPLQH���SROD]L�VH�RG�SUHWSRVWDYNH�GD�VX�RQL�
VOXþDMQH�YHOLþLQH�;���NRMH�VH�SRNRUDYDMX�QHNRP�]DNRQX�UDVSRGHOH�YHURYDWQRüD�X�YLGX�

                                                    P(;PD[ > [) = 1 - F([) (2)

JGH�VX�
P(;PD[ > [�����YHURYDWQRüD�GD�üH�VOXþDMQR�SURPHQOMLYD�;PD[��ELWL�YHüD�RG�YUHGQRVWL�[
;PD[���PDNVLPDOQD�YUHGQRVW�UD]PDWUDQH�VOXþDMQR�SURPHQOMLYH��SURWRN�LOL�]DSUHPLQD�
[���YUHGQRVW�VOXþDMQR�SURPHQOMLYH�;��WUDåHQH�YHURYDWQRüH�SRMDYH
F([����WHRULMVND�UDVSRGHOD�VOXþDMQR�SURPHQOMLYH�; .

8�SULURGQLP�XVORYLPD�SRSODYQL�WDODVL�QD�UHNDPD�SRMDYOMXMX�VH�SHULRGLþQR�L�VD�UD]OLþLWLP�
NRPELQDFLMDPD�RVQRYQLK�SDUDPHWDUD��PDNVLPDOQH�RUGLQDWH�L�]DSUHPLQH�WDODVD��6NRUR�SR�
SUDYLOX� YHURYDWQRüH� SRMDYH� WLK� SDUDPHWDUD�� LDNR� VX� VOXþDMQH� YHOLþLQH�� QH� NRLQFLGLUDMX��
=DWR� MH� QHRSKRGQR� GD� VH� SUL� GH¿QLVDQMX� QMLKRYLK� YHURYDWQRüD�� RQH� UD]PDWUDMX�
VSUHJQXWR��NDR�GYRGLPHQ]LRQDOQD�VOXþDMQD�SURPHQOMLYD��;��<�� gdje je ;��±�PDNVLPDOQD�
RUGLQDWD� KLGURJUDPD�� D� <� ±� ]DSUHPLQD� SRSODYQRJ� WDODVD�� 8� WRP� VOXþDMX� YHURYDWQRüD�
GYRGLPHQ]LRQDOQH�VOXþDMQH�SURPHQOMLYH��;��<���GH¿QLãH�VH�X�YLGX�

                                                    P ^;���[��ŀ��<���\)} = S. (3)

=D� GH¿QLVDQMH� RYH� YHURYDWQRüH� NRULVWH� VH� WHRULMVNH� GYRGLPHQ]LRQDOQH� VOXþDMQR�
SURPHQOMLYH��;��<���D�X�NRQNUHWQRP�VOXþDMX�NRULãüHQ�MH�PRGHO�352,/��,OLü�L�GUXJL��������

2. KRATAK PRIKAZ MODELA PROIL

0RGHO� 352,/� ED]LUD� VH� QD� SUDNWLþQRM� SULPHQL� GYRGLPHQ]LRQDOQH� QRUPDOQH� IXQNFLMH�
UDVSRGHOH� GYH� VOXþDMQR� SURPHQOMLYH� ;� i� <�� 'YRGLPHQ]LRQDOQD� QRUPDOQD� UDVSRGHOD� MH�
UDVSRGHOD�VD�JXVWLQRP�YHURYDWQRüH�NRMD�VH�GH¿QLãH�QD�VOHGHüL�QDþLQ���3URKDVND�L�GUXJL��
������

(4)

gdje� VX�
[, \���LVWRYUHPHQH�UHDOL]DFLMH�VOXþDMQLK�SURPHQOMLYLK��;�L�<��UHVSHNWLYQR
ȝ[, ȝ\���PDWHPDWLþND�RþHNLYDQMD�
ı[, ı\���VWDQGDUGQH�GHYLMDFLMH�;�L�<
ȡ���NRH¿FLMHQW�NRUHODFLMH�;�L�<�
'D�EL�VH�RGUHGLOD�JXVWLQD�UDVSRGHOH��I�[�\���SUYL�NRUDN�MH�RGUHÿLYDQMH�PDUJLQDOQLK
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1MLKRYH�NXPXODWLYQH�YHURYDWQRüH�VX�RQGD�

'D� EL� VH� RGUHGLOD� JXVWLQD� UDVSRGHOH�
),[(I i NDR�

\z

z

dzzf\F ),(),(

(10

(5)

(6)

(7)

(9)

(10)

(8)

.XPXODWLYQD�UDVSRGHOD�YHURYDWQRüH��)�[�\���VH�GH¿QLãH�

6OHGHüL�NRUDN�MH�RGUHÿLYDQMH�YHURYDWQRüH�SUHYD]LODåHQMD�ĭ([�\���X�GYRGLPHQ]LRQDOQRP�
SURVWRUX�YHURYDWQRüD��3URKDVND��0DUMDQRYLü��ýDEULü�������

3ULPHQD� GYRGLPHQ]LRQDOQH� UDVSRGHOH� YHURYDWQRüD� SUL� VWDWLVWLþNRM� DQDOL]L� UD]OLþLWLK�
SDUDPHWDUD� KLGURJUDPD� YHOLNLK� YRGD� ]DKWHYD� XSURãüHQMD� GD� EL� RSLVDQD� SURFHGXUD�
SURUDþXQD�ELOD�SULPHQOMLYD�
2VQRYQR�XSURãüHQMH�VH�RGQRVL�QD�SUHWSRVWDYNX�GD�VH�VYDND�RG�UD]PDWUDQLK�NDUDNWHULVWLND�
KLGURJUDPD�SRNRUDYD�QRUPDOQRP��ORJ�QRUPDOQRP��]DNRQX�UDVSRGHOH��ãWR�QH�PRUD�ELWL�
VOXþDM��'HWDOMQLMD� WHRULMVND�RVQRYD�GH¿QLVDQMD�GYRGLPHQ]LRQDOQH� IXQNFLMH� UDVSRGHOH� VD�
SULPHQRP�JUDIR�DQDOLWLþNH�SURFHGXUH��$EUDPRZLW]��6WHJXQ��������X�UHãDYDQMX�LVWH�PRåH�
VH�QDüL�X�OLWHUDWXUL��3URKDVND��������

3. IZBOR KONSTELACIJA PROMENLJIVIH 

2VQRYQH� NDUDNWHULVWLNH� SRSODYD� NRMH� VX� SUHGPHW� RFHQH� VWDWLVWLþNH� ]QDþDMQRVWL� VX�
PDNVLPDOQD�RUGLQDWD�KLGURJUDPD�4PD[�L�]DSUHPLQD�SRSODYQRJ�WDODVD�WPD[. Na osnovu 

YLãHJRGLãQMH� VHULMH� RVPRWUHQLK� �HPSLULMVNLK�� SRGDWDND� PDNVLPDOQLK� JRGLãQMLK� SURWRND�
L� PDNVLPDOQLK� JRGLãQMLK� ]DSUHPLQD� WDODVD�� NRULVWHüL� VLQKURQH� QL]RYH� SRGDWDND� �LVWH�
JRGLQH���IRUPLUDQH�VX�GYRGLPHQ]LRQDOQH�VHULMH�4PD[�L��i WPD[�L  gde je i=1,2,3, … N, a 

1�MH�XNXSDQ�EURM�JRGLQD��6YH�HPSLULMVNH�WDþNH�GYRGLPHQ]LRQDOQLK�VOXþDMQR�SURPHQOMLYLK��
4PD[�L� � i WPD[�L� QDQRVH� VH� QD� GLMDJUDP� �4PD[� - WPD[�� SULPHQRP�PRGHOD� 352,/�
GH¿QLãX�VH�

�� )XQNFLMH�JXVWLQD��OLQLMH�LVWLK�GYRGLPHQ]LRQDOQLK�YHURYDWQRüD�SRMDYH��
F(4PD[�- WPD[)  = S�]D�YHURYDWQRüH�S�� ���������������L�����

�� )XQNFLMH�UDVSRGHOH��OLQLMH�SUHYD]LODåHQMD�GYRGLPHQ]LRQDOQLK�YHURYDWQRüD���



297HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

$QDOL]D� VWDWLVWLþNH� ]QDþDMQRVWL� L]YUãHQD� MH� QD� RVQRYX� ]YDQLþQLK� SRGDWDND� 'UåDYQRJ�
KLGURPHWHRURORãNRJ� ]DYRGD� 5HSXEOLNH� +UYDWVNH�� UHJLVWURYDQLK� QD� KLGURORãNRM� VWDQLFL�
äXSDQMD��.RULãüHQH�VX�VHULMH�PDNVLPDOQLK�JRGLãQMLK�SURWRND�L�VHULMH�VUHGQMLK�GQHYQLK�LOL�
WHUPLQVNLK��GQHYQLK��SURWRND�]D�SHULRG���������������JRGLQD��
5D]PDWUDQL�VX�RVQRYQL�SDUDPHWUL�KLGURJUDPD�YHOLNLK�YRGD���PDNVLPDOQL�JRGLãQML�SURWRN�
�YUãQD�RUGLQDWD�KLGURJUDPD��L�PDNVLPDOQD�]DSUHPLQD�SRSODYQRJ�WDODVD�X�JRGLQL��
9UHPHQVNH�VHULMH�PDNVLPDOQLK�JRGLãQMLK�SURWRND�SUHX]HWH�VX�GLUHNWQR�L]�R¿FLMHOQH�ED]H��
6HULMH� PDNVLPDOQLK� JRGLãQMLK� ]DSUHPLQD� KLGURJUDPD� IRUPLUDQH� VX� QD� RVQRYX� VHULMD�
VUHGQMLK�GQHYQLK�LOL�GQHYQLK�SURWRND��
0DNVLPDOQD� JRGLãQMD� ]DSUHPLQD�WPD[�M� � SRSODYQRJ� WDODVD� X� M�WRM� JRGLQL� RGUHÿHQD� MH�
SUHPD�MHGQDþLQL�

���������L��������

koMH� VH� QD� NRUHODFLRQRP� SROMX� QDOD]H� L]QDG� OLQLMH�
,

u kojoj su UHDOL]RYDQH�LVWRULMVND�SRSODYD�

]D�YHURYDWQRüH�SUHYD]LODåHQMD�3� ���������������L��������
(PSLULMVNH� WDþNH�4PD[�L� � i WPD[�L� �NRMH�VH�QD�NRUHODFLRQRP�SROMX�QDOD]H� L]QDG� OLQLMH�
YHURYDWQRüH�SUHYD]LODåHQMD��
SUHGVWDYOMDMX LVWRULMVNH�WDþNH��D�SRSODYD�X�NRMRM�VX�UHDOL]RYDQH�LVWRULMVND�SRSODYD�
=D� RFHQX� NYDOLWHWD� XVSRVWDYOMHQLK� YH]D� NRULVWH� VH� NYDQWLWDWLYQL� SRND]DWHOML� þYUVWLQH�
GH¿QLVDQH�NRUHODFLRQH�]DYLVQRVWL�UD]PDWUDQLK�SDUDPHWDUD�KLGURJUDPD�YHOLNLK�YRGD�L�WR�
.RH¿FLMHQW�OLQHDUQH�NRUHODFLMH�54�:
6WDQGDUGQD�JUHãND�RFHQH�NRH¿FLMHQWD�NRUHODFLMH�ı

R
.

2YL�SRND]DWHOML�XND]XMX�GD�OL�MH�XVSRVWDYOMHQD�GYRGLPHQ]LRQDOQD�NRUHODFLRQD�]DYLVQRVW�
RVQRYQLK�SDUDPHWDUD�KLGURJUDPD�YHOLNLK�YRGD�VWDWLVWLþNL�]QDþDMQD�LOL�QH��8VSRVWDYOMHQD�
NRUHODFLRQD�]DYLVQRVW�MH�VWDWLVWLþNL�]QDþDMQD�DNR�MH�]DGRYROMHQD�QHMHGQDNRVW��<HYMHYLFK��
������

(11)

(12)

gde su�
- srednji GQHYQL�SURWRN�X� -WRP�GDQX� -WH�JRGLQH�
- SUYL�GDQ�NDGD�MH�UHJLVWURYDQ�KLGURJUDP�X� -WRM godini

- ED]D�PDNVLPDOQRJ�KLGURJUDPD�X�j-WRM�JRGLQL�
se serija .

1D�WDM�QDþLQ�IRUPLUD�VH�VHULMD�PDNVLPDOQLK�JRGLãQMLK�]DSUHPLQD�SRSODYQLK�WDODVD WPD[�M.
7UHED� QDSRPHQXWL� GD� MH� L]GYDMDQMH� KLGURJUDPD� VD� QDMYHüRP� ]DSUHPLQRP� YHRPD�
GHOLNDWQR��QDURþLWR�X�VOXþDMX�VORåHQLK�KLGURJUDPD��VXSHUSR]LFLMD� L]�YLãH�SURVWLK���SD� MH�
RFHQD�]DSUHPLQH�X�SUYRM�LWHUDFLML�SRGORåQD�VXEMHNWLYQRVWL�REUDÿLYDþD��8�VOHGHüRM�LWHUDFLML��
WRNRP�IRUPLUDQMD�GLMDJUDPD�NRLQFLGHQFLMD�PDNVLPDOQLK�SURWRND�L�]DSUHPLQD�SRSODYQLK�
WDODVD��NDR�L�SURUDþXQD�WHRULMVNLK�KLGURJUDPD�YHOLNLK�YRGD�SULPHQRP�PHWRGH�JUDQLþQRJ�



298

LQWHQ]LWHWD� RWLFDMD� �*,2��� L]YUãHQR� MH� NRULJRYDQMH� ]DSUHPLQD� SRSODYQLK� WDODVD�� 2YD�
SURFHGXUD�NRULJRYDQMD�MH�REMDãQMHQD�X�OLWHUDWXUL��3URKDVND�L�,OLü���������
=D�UD]PDWUDQL�SUR¿O�KLGURORãNH�VWDQLFH�äXSDQMD��QD�RVQRYX�PDNVLPDOQLK�SURWRND��4PD[)
L�PDNVLPDOQH�]DSUHPLQH�SRSODYQLK�WDODVD���WPD[��L]�VLQKURQRJ�SHULRGD��XVSRVWDYOMHQD�
MH�NRUHODFLRQD�]DYLVQRVW��RGQRVQR�GH¿QLVDQH�VX� OLQLMH�NRLQFLGHQFLMH��GYRGLPHQ]LRQDOQL�
]DNRQL� UDVSRGHOH� YHURYDWQRüD�� QDYHGHQLK� SDUDPHWDUD�� NRULãüHQMHP� PRGHOD� 352,/��
8VSRVWDYOMHQD� GYRGLPHQ]LRQDOQD� UDVSRGHOD� SULND]DQD� MH� JUD¿þNL� �VOLND� ����1D� VOLFL� VX�
SULND]DQH�

�� (PSLULMVNH� WDþNH� VYLK� SDURYD� YUHGQRVWL� �4PD[�L� - WPD[�L�� �NRMH� VX� NRULãüHQH�
]D� GH¿QLVDQMH� GYRGLPHQ]LRQDOQH� UDVSRGHOH�� SUL� þHPX� VX� ]D� WDþNH� UH-
DOL]RYDQLK� LVWRULMVNLK� SRSODYD� NRMH� LPDMX� YHURYDWQRüX� SUHYD]LODåHQMD�

� GDWH� L� QXPHULþNH� YUHG-

QRVWL�SDUDPHWDUD��6DPH�WDþNH�LVWRULMVNLK�SRSODYD�SULND]DQH�VX�YHüLP�VLPERORP�
�� )XQNFLMH� JXVWLQD� �OLQLMH� LVWLK� GYRGLPHQ]LRQDOQLK� YHURYDWQRüD� SRMDYH���

��]D�YHURYDWQRüH�
�� )XQNFLMH� UDVSRGHOH� �OLQLMH� SUHYD]LODåHQMD� GYRGLPHQ]LRQDOQLK� YHURYDWQRüD��

�� ]D� YHURYDWQRüH� SUHYD]LODåHQMD�

Slika 1. 'YRGLPHQ]LRQDOQD�UDVSRGHOD� Save6OLND����'YRGLPHQ]LRQDOQD�UDVSRGHOD��PDNVLPDOQLK�JRGLãQMLK�SURWRND�6DYH�4PD[ i

]DSUHPLQD�WDODVD�:PD[�X�SUR¿OX�KLGURORãNH�VWDQLFH�äXSDQMD�
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9UHGQRVW�NRH¿FLMHQWD�NRUHODFLMH�L]PHÿX�UD]PDWUDQLK�SDUDPHWDUD�KLGURJUDPD�YHOLNLK�YRGD�
UHNH�6DYH�X�SUR¿OX�K�V��äXSDQMD (4PD[�i WPD[)  je R4�:� ������, a ıR ������ , je 

R4�:�  � �����, odnosno ãWR� ]QDþL� GD� MH�
]DGRYROMHQ�XVORY������GD�MH�NRUHODFLRQD�]DYLVQRVW�VWDWLVWLþNL�]QDþDMQD.
6D�VOLNH���VH�YLGL�GD�GYH�SRSODYH�]DGRYROMDYDMX�NULWHULMXP�GD�MH��

, SD� VH� PRJX� QD]YDWL� LVWRULM�
VNLP�SRSODYDPD��7R�VX�SRSODYH�L]�������L�������JRGLQH��=D�RYH�SRSODYQH�WDODVH�RFHQMHQL�
VX�SRYUDWQL�SHULRGL�
3RSODYD�L]�������JRGLQH���SRYUDWQL�SHULRG godina,

3RSODYD�L]�������JRGLQH���SRYUDWQL�SHULRG godina.

6YL�RVWDOL�WDODVL�6DYH�X�SUR¿OX�KLGURORãNH�VWDQLFH�äXSDQMD�L]�UD]PDWUDQRJ�SHULRGD�LPDMX�
SRYUDWQH�SHULRGH�]QDWQR�PDQMH�RG�����JRGLQD�

8�WRNX�SHULRGD�RVPDWUDQMD�YRGRVWDMD�L�SURWRND�UHNH�6DYH�X�SUR¿OX�K�V��äXSDQMD�SRMDYLOH�VX�
VH�VDPR�GYH�LVWRULMVNH�SRSODYH�VD�SRYUDWQLP�SHULRGRP�YHüLP�LOL�MHGQDNLP�RG�����JRGLQD��
'R� VDGD� MH� VWDWLVWLþNL� QDM]QDþDMQLMD� SRSODYD� UHJLVWURYDQD� WRNRP� PDMD� ������ JRGLQH��
þLML�MH�SRYUDWQL�SHULRG�RFHQMHQ�QD�RNR������JRGLQD��'UXJD�SR�]QDþDMQRVWL�MH�SRSODYD�L]�
QRYHPEUD�PHVHFD��������JRGLQH�NRMD�MH�LPDOD�SRYUDWQL�SHULRG�RG�����JRGLQD��6YH�RVWDOH�
UHJLVWURYDQH�SRSODYH�LPDOH�VX�SRYUDWQH�SHULRGH�PDQMH�RG�VWR�JRGLQD�
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PLWWHH�IRU�WKH�,QWHWUQDWLRQDO�+\GURORJLFDO�3URJUDPPH�RI��81(6&2��*ROGHQ�6DQGV��
Bulgaria, 201-214

>�@� 3URKDVND��6���0DUMDQRYLü��1���ýDEULü��0����������'YRSDUDPHWDUVNR�GH¿QLUDQMH�YH-
likih voda, Vode Vojvodine, Novi Sad, 201-210

>�@� 3URKDVND��6�����������&RLQFLGHQFH�RI�ÀRRG�ÀRZ�RI�WKH�'DQXEH�ULYHU�DQG�LWV�WULEXWDU-
ies��7KH�'DQXEH�DQG�LWV�%DVLQ��$�+\GURJLFDO�0RQRJUDSK��)ROORZ�±�XS�YROXPH�,9��
%UDWLVODYD����������
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[5] 3URKDVND�6���,OLü�$�����������6YHREXKYDWQL�SULVWXS�RGUHÿLYDQMX KLGURJUDPD�YHOLNLK�
YRGD�ULMHNH�'UDYH�PMHURGDYQLK�]D�SURMHNWLUDQMH�X�KLGURWHKQLFL, ýDVRSLV�]D�YRGQR�
JRVSRGDUVWYR��-RVLS�0DUXãLü���+UYDWVNH�YRGH���=DYRG�]D�YRGQR�JRVSRGDUVWYR��=D-
greb, 159-168

>�@� <HYMHYLFK��9��� ��������3UREDELOLW\� DQG� 6WDWLVWLFV� LQ�+\GURORJ\��:DWHU�5HVRXUFHV�
3XEOLFDWLRQV��)RUW�&ROOLQV��&ROR��8�6�$
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$OHNVDQGUD�,OLü��GLSO�LQJ��b

a� ,QVWLWXW�]D�YRGRSULYUHGX�Ä-DURVODY�ýHUQL³��-DURVODYD�ýHUQRJ�����������%HRJUDG��VWH-
YDQ�SURKDVND#MFHUQL�UV, YODGLVODYD�EDUWRV#MFHUQL�UV, PLOHQD�MHORYDF#MFHUQL�UV

b� *UDÿHYLQVNR�DUKLWHNWRQVNL� IDNXOWHW��$OHNVDQGUD�0HGYHGHYD�����������1Lã��aleksan-

GUD�LOLF#JDI�QL�DF�UV
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KRIPTODEPRESIJE JEZERSKIH SUSTAVA NA 

6$ä(7$.��.ULSWRGHSUHVLMH� MH]HUVNLK� VXVWDYD� X� SULREDOMX� SRVHEQR� VX� RVMHWOMLYL� YRGQL�
UHVXUVL�þLMD�KLGURORãND�VWDELOQRVW�RYLVL�NDNR�R�KLGURJHRORãNLP�]QDþDMNDPD�YRGRQRVQLND�
XQXWDU�NRMLK� IXQNFLRQLUDMX�� WDNR� L�R�NOLPDWVNLP�SULOLNDPD� L� DQWURSRJHQLP�XWMHFDMLPD� ��
KLGURWHKQLþNLP�]DKYDWLPD�L�NRULãWHQMX�YRGD��8�UDGX�MH�SURYHGHQD�XVSRUHGED�KLGURORãNRJ�
VWDQMD�WULMX�QDMYHüLK�MH]HUD�NULSWRGHSUHVLMD�QD�SRGUXþMX�SULREDOMD�X�+UYDWVNRM���MH]HUD�9UD-
QD�QD�&UHVX��9UDQVNRJ�MH]HUD�NRG�%LRJUDGD�QD�0RUX�WH�%DüLQVNLK�MH]HUD��NDR�L�PRJXüLK�
UL]LND� RG� QHåHOMHQLK� SURPMHQD� XVOLMHG� NOLPDWVNLK� SURPMHQD�YDULMDFLMD�� NDR� L� DQWURSR-

JHQLK�XWMHFDMD��6SRPHQXWD� MH]HUD� LPDMX�UD]OLþLW�RELP�KLGURWHKQLþNLK�]DKYDWD�NRMLPD�MH�
SURPLMHQMHQ� QMLKRY� SULURGQL� UHåLP�GRWRND� L� RWMHFDQMD��%DüLQVND� MH]HUD� LPDMX� L]YHGHQH�
KLGURWHKQLþNH�WXQHOH�]D�RGYRG�L�GRYRG�YRGD�L]�MH]HUVNRJ�VXVWDYD�SUL�þHPX�MH�YUOR�]QDþDMQD�
NRPSRQHQWD�GRWRND�YRGD�L]YDQ�QMHJRYD�QHSRVUHGQRJ�VOLYD��9UDQVNR�MH]HUR�LPD�L]YHGHQ�
RGYRGQL�NDQDO�L]�MH]HUD�WH�GRYRGQL�WXQHO�NRMLP�VH�XQXWDU�LVWRJD�VOLYD�SUHXVPMHUDYD�GLR�
YRGD�NRMH�þLQH�QMHJRYH�GRWRNH��-H]HUR�9UDQD�QD�&UHVX�QHPD�SDN�KLGURWHKQLþNH�]DKYDWH�
WLSD�WXQHOVNLK�SURNRSD��DOL�VX�NRULãWHQMHP�QMHJRYLK�YRGD�]D�YRGRRSVNUEX�ELWQR�SURPLMHQ-

MHQL�KLGURORãNL�XYMHWL�X�QMHJRYX�KLGURORãNRP�VXVWDYX��.RG�VYD�WUL�MH]HUD�SULVXWDQ�MH�UL]LN�
LQWHQ]LYLUDQMD�SURGRUD�]DVODQMHQH�PRUVNH�YRGH�X�QMLKRY�VODWNRYRGQL�VXVWDY�WH�VX�X�UDGX�
SURGLVNXWLUDQL�PRJXüL�UL]LFL�RG�WDNYLK�QHåHOMHQLK�SURPMHQD�XYMHWRYDQL�NOLPDWVNLP�SURP-

MHQDPD�YDULMDFLMDPD�WH�SRYHüDQLP�NRULãWHQMHP�YRGD�
./-8ý1(�5,-(ý,�� MH]HUD�X�NUãX��KLGURWHKQLþNL�]DKYDWL��NOLPDWVNH�SURPMHQH��DQWURSR-

JHQL�XWMHFDML

AND RISK OF UNDESIRABLE CHANGES

ABSTRACT: &U\SWRGHSUHVVLRQV�RI�WKH�ODNH�V\VWHPV�LQ�WKH�FRDVWDO�UHJLRQ�DUH�SDUWLFXODUO\�
VHQVLWLYH�ZDWHU�UHVRXUFHV�ZKRVH�K\GURORJLFDO�VWDELOLW\�GHSHQGV�ERWK�RQ�WKH�K\GURJHRORJL-
FDO�FKDUDFWHULVWLFV�RI�WKH�DTXLIHUV�ZLWKLQ�ZKLFK�WKH\�IXQFWLRQ�DQG�RQ�WKH�FOLPDWH�FRQGL-
WLRQV�DQG�DQWKURSRJHQLF�LPSDFWV��VXFK�DV�K\GURWHFKQLFDO�LQWHUYHQWLRQV�DQG�ZDWHU�XVH��7KH�
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SDSHU�FRPSDUHV�WKH�K\GURORJLFDO�VWDWXV�RI�WKUHH�ODUJHVW�ODNHV�FU\SWRGHSUHVVLRQV�LQ�&URD-
WLD¶V�FRDVWDO�UHJLRQ���9UDQD�/DNH�RQ�WKH�LVODQG�RI�&UHV��9UDQVNR�/DNH�QHDU�%LRJUDG�QD�
0RUX�DQG�%DüLQD�/DNHV�DV�ZHOO�DV�SRWHQWLDO�ULVNV�RI�XQGHVLUDEOH�FKDQJHV�GXH�WR�FOLPDWH�
FKDQJH�YDULDWLRQV�DQG�DQWKURSRJHQLF�LPSDFWV��7KHVH�ODNHV�FRPSULVH�D�GL൵HUHQW�VFRSH�RI�
K\GURWHFKQLFDO�LQWHUYHQWLRQV�WKDW�KDYH�PRGL¿HG�WKHLU�QDWXUDO�LQÀRZ�GLVFKDUJH�UHJLPHV��
%DüLQD�/DNHV�FRQWDLQ�K\GURWHFKQLFDO�WXQQHOV�EXLOW�IRU�WUDQVIHUULQJ�ZDWHU�WR�DQG�IURP�WKH�
ODNH�V\VWHP��LQFOXGLQJ�D�YHU\�VLJQL¿FDQW�ZDWHU�LQÀRZ�FRPSRQHQW�IURP�EH\RQG�LWV�LPPH-
GLDWH�EDVLQ��9UDQVNR�/DNH�FRQWDLQV�D�GUDLQDJH�FKDQQHO�EXLOW�IURP�WKH�ODNH�DQG�D�VXSSO\�
WXQQHO�UHURXWLQJ�SDUW�RI�LWV�LQÀRZLQJ�ZDWHU�ZLWKLQ�WKH�VDPH�EDVLQ��9UDQD�/DNH�RQ�WKH�LV-
ODQG�RI�&UHV�FRQWDLQV�QR�VLPLODU�K\GURWHFKQLFDO�LQWHUYHQWLRQV�EXW�WKH�XVH�RI�LWV�ZDWHU�UH-
VRXUFHV�IRU�ZDWHU�VXSSO\�KDV�VLJQL¿FDQWO\�PRGL¿HG�WKH�K\GURORJLFDO�FRQGLWLRQV�ZLWKLQ�LWV�
K\GURORJLFDO�V\VWHP��$OO�WKUHH�ODNHV�DUH�IDFHG�ZLWK�D�ULVN�RI�LQWHQVL¿HG�VDOWZDWHU�LQWUXVLRQ�
LQWR�WKHLU�IUHVKZDWHU�V\VWHPV��7KH�SDSHU�GLVFXVVHV�WKH�SRWHQWLDO�ULVNV�RI�VXFK�XQGHVLUDEOH�
FKDQJHV�FDXVHG�E\�FOLPDWH�FKDQJH�YDULDWLRQV�DQG�LQFUHDVHG�ZDWHU�XVH�
.(<:25'6��.DUVW�ODNHV��K\GURWHFKQLFDO�LQWHUYHQWLRQV��FOLPDWH�FKDQJH��DQWKURSRJHQLF�
LPSDFWV

1. UVOD

3ULREDOQD� MH]HUD� X� NUãX�� D� SRVHEQR� NULSWRGHSUHVLMH�� VX� VSHFL¿þQL� YRGQL� VXVWDYL� þLMH� MH�
KLGURORãNR�VWDQMH��NDR�L�UL]LFL�RG�QHJDWLYQLK�SURPMHQD�WRJD�VWDQMD��XYMHWRYDQR�NDNR�SULURG-

QLP��WDNR�L�DQWURSRJHQLP�XWMHFDMLPD��1D�SRGUXþMX�SULREDOQRJ�GLMHOD�+UYDWVNH�SRVWRML�QL]�
NULSWRGHSUHVLMD��RG�NRMLK�VX�QDMYHüH�MH]HUR�9UDQD�QD�&UHVX��9UDQVNR�MH]HUR�NRG�%LRJUD-
GD�QD�0RUX�WH�%DüLQVND�MH]HUD�NRG�3ORþD��5DGL�VH�R�YRGRP�L]QLPQR�ERJDWLP�VXVWDYLPD�
QD�LQDþH�SRYUãLQVNLP�YRGQLP�SRMDYDPD�VLURPDãQRP�SULREDOQRP�NUãNRP�SRGUXþMX��NRML�
]ERJ�VYRMLK�L]QLPQLK�SULURGQLK�YULMHGQRVWL�LPDMX�L�NDUDNWHU�]DãWLüHQLK�SRGUXþMD��9UDQVNR�
MH]HUR�NRG�%LRJUDGD�MH�SDUN�SULURGH�L�UDPVDUVNL�ORNDOLWHW�WH�VH��NDR�L�%DüLQVND�MH]HUD��QD-
OD]L� L�XQXWDU�HNRORãNH�PUHåH��RGQRVQR�XQXWDU�3RGUXþMD�RþXYDQMD�]QDþDMQRJ�]D�SWLFH� WH�
3RGUXþMD�RþXYDQMD�]QDþDMQRJ�]D�YUVWH�L�VWDQLãQH�WLSRYH��&MHORNXSQD�SRYUãLQD�MH]HUD�9UDQD�
QD�RWRNX�&UHVX�MH�SDN�XQXWDU�SUYH�]DãWLWQH�]RQH�VDQLWDUQH�]DãWLWH�]DKYDWD�SLWNH�YRGH�L]�
VDPRJD�MH]HUD��D�L]�NRMHJD�VH�NDR�MHGLQRJ�L]YRULãWD�YRGRRSVNUEH�YRGRP�RSVNUEOMXMX�RWRFL�
&UHV�L�/RãLQM��
$QDOL]LUDQD� MH]HUD� DNWLYQR� NRPXQLFLUDMX� VD� VYRMLP� SRYUãLQVNLP� YRGRWRFLPD�� NUãNLP�
YRGRQRVQLNRP�L�PRUHP��D�VSRPHQXWL�PHÿXVREQL�XWMHFDML�MH]HUD�L�QMLKRYD�RNUXåHQMD�QLVX�
RJUDQLþHQL�VDPR�QD�MH]HUVNL�SURVWRU��QHJR�L�SXQR�ãLUH�RNROQR�SRGUXþMH��=ERJ�WRJD�VX�MRã�
X�RVDPQDHVWRP�VWROMHüX�]DSRþHOL�SUYL�XUHÿDMQL� UDGRYL�V�SRþHWQLP�SULRULWHWQLP�FLOMHP���
FLOMHP�]DãWLWH�RNROQRJ�SRGUXþMD�RG�YHOLNLK�YRGD�X�FLOMX�VPDQMHQMD�]DPRþYDUHQRJ�SRGUXþMD�
L�RVLJXUDQMD�YLãH�SROMRSULYUHGQLK�SRYUãLQD��7DNR�MH�������JRGLQH�9UDQVNR�MH]HUR�NDQDORP�
3URVLND� VSRMHQR�V�PRUHP��D�þLMD�GXOMLQD� L]QRVL�����P� �5XELQLü� L�.DWDOLQLü���������1D�
%DüLQVNLP�MH]HULPD��VXVWDYX�RG�VHGDP�MH]HUD�RG�NRMLK�VDPR�MHGQR�RG�QMLK�QLMH�QHSRVUHG-

QR�SRYH]DQR�V�RVWDOLPD��WDNDY�MH�SURERM�L]YHGHQ�������JRGLQH�VD�����P�GXJLP�WXQHORP�
%DüLQD� WH�����P�NDQDOD�� D� ������ JRGLQH�X� MH]HUD� VX�������P�GXJLP� WXQHORP�.URWXãD�
SUHXVPMHUHQH�YRGH�V�9UJRUDþNRJ�SROMD��.DVQLMLK�JRGLQD�VX�VXNFHVLYQR�SRYHüDYDQL�NDSD-
FLWHWL�VSRPHQXWLK�WXQHOD�L�NDQDOD�UDGL�]DãWLWH�XWMHFDMQRJ�SRGUXþMD�RG�SRSODYD��2E]LURP�QD�
NOLPDWVNLP�SURPMHQDPD�YDULMDFLMDPD�XYMHWRYDQ�SRUDVW�UD]LQH�PRUD�WLMHNRP�SRVOMHGQMLK�
WULGHVHWDN�JRGLQD�WH�SHULRGLþQH�SRMDYH�L]QLPQR�VXãQLK�KLGURORãNLK�SULOLND��SRþHOH�VX�VH�
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MDYOMDWL�L�QHJDWLYQH�SRVOMHGLFH�L]YHGHQLK�]DKYDWD���LQWHQ]LYLUDQMH�SRYUDWQH�NRPXQLNDFLMD�
PRUD�SUHPD�MH]HULPD��6WRJD�MH�QD�RGYRGQRP�WXQHOX�L]�%DüLQVNLK�MH]HUD��������JRGLQH�L]-
YHGHQ�SUDJ�UDGL�]DãWLWH�RG�SRYUDWQRJ�SURGRUD�PRUD��NRML�MH�VUXãHQ�������JRGLQH��D�UHNRQ-

VWUXLUDQ�������JRGLQH�V�XJUDÿHQRP�ULEOMRP�VWD]RP��6PLUþLü�L�GUXJL���������1D�9UDQVNRP�
MH]HUX�NRG�%LRJUDGD�QD�0RUX�������JRGLQH�]DSRþHOH�VX�DNWLYQRVWL�QD�SODQLUDQMX�L]JUDGQMH�
]DSRUQLFH�QD�NDQDOX�3URVLND�UDGL�XVSRUDYDQMD�RWMHFDQMD�YRGD�L]�MH]HUD�SUHPD�PRUX��3LQ-

WXU���������D�QDNRQ�L]QLPQR�VXãQH�������JRGLQH�L]YHGHQ�MH�¿NVQL�EHWRQVNL�SUDJ�V�NRWRP�
SUHOMHYD�RG������P�Q�P���DOL�]ERJ�WRJD�ãWR�WR�QLMH�ELOR�SUDüHQR�L�RWMHãQMHQMHP�L�VDPRJD�GQD�
NDQDOD�WH�]ERJ�QHPRJXüQRVWL�XVSRUDYDQMD�LVWMHFDQMD�L]�MH]HUD�]QDþDMQLMLK�NROLþLQD�YRGD��
V�PLQRUQLP�XþLQNRP�

                                  Jezero/ra

Pokazatelj:

Vrana na 
Cresu

Vransko jezero kod 
Biograda na Moru jezera

1DMQLåD�NRWD�GQD��P�Q�P�� -61,3 -3,47 391

6UHGQMD�UD]LQD��P�Q�P�� 11,61 0,82 1,37

0DNVLPDOQD�UD]LQD��P�Q�P�� 14,43 2,29 3,90

0LQLPDOQD�UD]LQD��P�Q�P�� 9,05 -0,16 0,38

5DVSRQ�NROHEDQMD�UD]LQD�YRGH��P� 5,38 2,45 3,52

6UHGQMD�SRYUãLQD��NP2) 5,59 31,1 1,5

0DNVLPDOQD�SRYUãLQD��NP2) 5,84 38,0 1,9

0LQLPDOQD�SRYUãLQD��NP2) 5,28 29,3 1,2

6UHGQML�YROXPHQ��PLO��P3) 211,1 74,9 18,0

0DNVLPDOQL�YROXPHQ��PLO��P3) 227,2 121,5 22,0

0LQLPDOQL�YROXPHQ��PLO��P3) 197,2 44,9 16,5

5DVSRQ�NROHEDQMD�YROXPHQD��PLO��
P3)

30,0 76,6 5,5

6XGMHOXMXüL�SURWRN�X�L]PMHQL�YRGD�
�P3s-1)

0,217 1,12 10,7

6UHGQMH�YULMHPH�L]PMHQH�YRGH 30,8 god. 2,1 god. 19,5 dana

6UHGQML�VDGUåDM�NORULGD��PJ�/� 58,7 1.326 462

0DNVLPDOQL�VDGUåDM�NORULGD��PJ�/� 70,2 6.0272 841

0LQLPDOQL�VDGUåDM�NORULGD��PJ�/� 22,7 161,7 6

7DEOLFD����3ULND]�RVQRYQLK�KLGURORãNLK�L�PRUIRORãNLK�]QDþDMNL�DQDOL]LUDQLK�MH]HUD

1���RGQRVL�VH�QD�UHODWLYQX�GXELQX��,OLMDQLü�L�GUXJL�������
2���QD�SRVWDML�3URVLND�]DELOMHåHQL�PDNVLPXP�L]QRVL�������PJ�O

2VQRYQH� KLGURORãNH� L� PRUIRORãNH� ]QDþDMNH� DQDOL]LUDQLK� MH]HUD� GDQH� VX� X� 7DEOLFL� ���
$QDOL]LUDQL� KLGURORãNL� SRGDFL� RGQRVH� VH� QD� UD]GREOMH� ������ �� ������� GRN� VH� SRGDFL� R�
VDGUåDMX� NORULGD� RGQRVH� QD� SXQR� NUDüL� QL]� UDVSRORåLYLK� SRGDWDND� ������ �� ������7X� MH�
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NDR�UHSUH]HQW�VWDQMD�]DVODQMHQRVWL�VXVWDYD���VDGUåDMD�NORULGD�QD�9UDQVNRP�MH]HUX�RGDE-

UDQD�SRVWDMD�&UNYLQH��.RG�%DüLQVNLK�MH]HUD�GDQL�SRGDFL�R�VDGUåDMLPD�NORULGD�RGQRVH�QD�
MH]HUR�&UQLãHYR�NRMH��LDNR�QLMH�X�QHSRVUHGQRP�NRQWDNWX�V�NDQDORP�L�RGYRGQLP�WXQHORP�
%DüLQVNLK�MH]HUD�SUHPD�PRUX��QDMLQWHQ]LYQLMH�]DVODQMXMH�SXWHP�QHNROLNR�SULREDOQLK�L]YR-

UD��%RQDFFL�L�âYRQMD��������,OLMDQLü�L�GUXJL���������GRN�MH�WR�NRG�RVWDOLK�MH]HUD�SXQR�PDQMH�
L]UDåHQR� LOL�SDN�XRSüH�QLVX�X�QHSRVUHGQRP�NRQWDNWX� V�PRUHP��=ERJ�SURPMHQH�QDþLQD�
X]RUNRYDQMD�WLMHNRP�SURPDWUDQRJ�UD]GREOMD��SRMHGLQDþQL�L�NRPSR]LWQL�X]RUFL�SR�GXELQL���
NDR�L�SURPMHQDPD�SUDüHQLK�SDUDPHWDUD��]D�GLR�DQDOL]LUDQLK�X]RUDND�YRGH�VDGUåDML�NORULGD�
RGUHÿHQL�VX�QD�WHPHOMX�UHJUHVLMVNLK�RYLVQRVWL�VDGUåDMD�NORULGD�L�HOHNWULþQH�YRGOMLYRVWL�WL-
MHNRP� ]DMHGQLþNRJ� UD]GREOMD� QMLKRYD� X]RUNRYDQMD�� ,QIRUPDFLMH� R� SRYUãLQL� L� YROXPHQX�
%DüLQVNLK�MH]HUD�RGQRVH�VH�QD�QMLKRYH�VNXSQH�YULMHGQRVWL��D�HNVWUDSROLUDQL�VX�L]�UDGD�%R-

QDFFLMD�L�âYRQMH��������
,]�7DEOLFH���MH�YLGOMLYR�GD�VH�DQDOL]LUDQD�MH]HUD�MDNR�UD]OLNXMX�X�SRJOHGX�GLQDPLNH�NROH-
EDQMD� VYRMLK� UD]LQD� L�PHÿXRGQRVD� V�PRUHP��1DMYHüX� DPSOLWXGX� NROHEDQMD� UD]LQD� LPD�
MH]HUR�9UDQD�QD�&UHVX��NRMH�SRND]XMH�GD�JD�NDUDNWHUL]LUD�YUOR�XMHGQDþHQL�VDGUåDM�NORU-
LGD��GRN�9UDQVNR�MH]HUR�NRG�%LRJUDGD�QD�0RUX�SRND]XMH�QDMYHüH�RVFLODFLMH�X�VDGUåDMX�
NORULGD��6DGUåDM�NORULGD�X�%DüLQVNLP�MH]HULPD�XYHOLNH�RYLVL�R�VWDQMX�GRWRND�NUR]�WXQHO�
.URWXãX�NDR�L�R�ORNDFLML���MH]HUX�QD�NRPH�VH�X]RUNXMH��,QWHUHVDQWDQ�MH�SRND]DWHOM�VUHGQMH�
YULMHPH� L]PMHQH�YRGD��SUHPD�NRMHPX�9UDQVNR� MH]HUR�QD�&UHVX� LPD�QDMGXOMH� UD]GREOMH�
L]PMHQH��þDN������JRGLQD���9UDQVNR�MH]HUR�NRG�%LRJUDGD�QD�0RUX�RNR���JRGLQH��GRN�VH�
NRG�%DüLQVNLK�MH]HUD�RQR�PMHUL�X�GDQLPD��RNR����GDQD���1R��SRMHGLQDþQD�MH]HUD�LPDMX�
VLJXUQR�SXQR�GXOMH�YULMHPH�L]PMHQH�L]�UD]ORJD�ãWR�VX�UHODWLYQR�VODER�SRYH]DQD�V�GUXJLPD�
NUR]�NRMH�VH�RGYLMD�EU]L�WUDQVSRUW�YRGQLK�PDVD�L]�WXQHOD�.URWXãD�SUHPD�PRUX��
6YD�WUL�MH]HUVND�VXVWDYD�NRULVWH�VH�L�]D�SRWUHEH�YRGRRSVNUEH��.RG�9UDQH�QD�&UHVX�MH�WR�
QHSRVUHGQLP�]DKYDWRP�L]�VDPRJD� MH]HUD�9UDQD�V�SURVMHNRP�RG���� ����� O�V��NRG�9UDQ-

VNRJ�MH]HUD�VH�V�L]YRULãWLPD�L]�QMHJRYD�VOLYD��.DNPD��%LED��%HJRYDþD��7XUMDQVNR�MH]HUR�
L�%HJRYDþD��]D�SRWUHEH�YRGRRSVNUEH�FUSL�SURVMHþQR�RNR�����O�V��GRN�VH�L]�L]YRUD�.ORNRW�
NRML�MH�X]�UXE�%DüLQVNLK�MH]HUD�JRGLãQMH�SURVMHþQR�FUSL�RNR�����O�V��6H]RQVNL��X�YULMHPH�
YUãQLK� SRWURãQMD�� QDMYHüD� VUHGQMD� GQHYQD� FUSOMHQMD� VX� XJODYQRP� L� GR� WURVWUXNR� YHüD��
3RWURãQMD�YRGH�]D�SRWUHEH�YRGRRSVNUEH�LPD�WUHQG�SRUDVWD��SRJRWRYR�WLMHNRP�OMHWQH�VH-
]RQH��=D�RþHNLYDWL� MH�GD�üH��XNROLNR�VH�RVWYDUL�SODQLUDQL� UD]YRM�QDYRGQMDYDQMD��SRUDVWL�
NROLþLQVNL�SULWLVFL�QD�MH]HUVNH�VXVWDYH�GR�PMHUH�X�NRMRM�WR�SUHGVWDYOMD�UL]LN�]D�RGUåDYDQMH�
QMLKRYH�KLGURORãNH�VWDELOQRVWL�L�VWDELOQRVWL�QMLKRYLK�HNRVXVWDYD��.OLPDWVNH�SURPMHQH�GDMX�
GRGDWQH�UD]ORJH�]D�L]QLPQX�]DEULQXWRVW�MHU�QDMQRYLMH�SURFMHQH�PRJXüLK�SURPMHQD�]D�UD]-
GREOMH�GR�������JRGLQH��SURYHGHQH�X�RNYLUX�L]UDGH�1DFUWD�VWUDWHJLMH�SULODJRGEH�5HSXE-

OLNH�+UYDWVNH�NOLPDWVNLP�SURPMHQDPD��������JRYRUH�R�PRJXüLP�]QDþDMQLMLP�QHJDWLYQLP�
SURPMHQDPD�WHPSHUDWXUQLK�SULOLND��NROLþLQD�RWMHFDQMD�L�SRGL]DQMD�UD]LQD�PRUD��3UL�WRPH�
MH�RFLMHQMHQR�GD�VX�X�QDMYHüHP�UL]LNX�RG�QHåHOMHQLK�SURPMHQD�L]ORåHQL�XSUDYR�SULREDOQL�
NUãNL�YRGRQRVQLFL�L�RVWDOH�YRGQH�SRMDYH�X�SULREDOMX���MH]HUD��YRGRWRFL��L]YRUL��5D]ORJ�WRPH�
MH�WDM�ãWR�VH�NRG�QMLK�MDYOMD�NXPXODWLYQL�HIHNW�PRJXüLK�SURPMHQD�VD�VPDQMHQLP�SURWRFLPD�
L�UD]LQDPD�SRG]HPQLK�YRGD�WH�LQWHQ]LYQLMLP�SURGRULPD�PRUD�X�NUãNH�SULREDOQH�YRGRQ-

RVQLNH�L�MH]HUD��7H�VX�SURPMHQH�GLMHORP�YHü�SULVXWQH�L�X�UHFHQWQR�GRED��D�RJOHGDMX�VH�X�
SRMDYDPD�VYH�XþHVWDOLMLK�L�GXJRWUDMQLMLK�VXãQLK�KLGURORãNLP�SULOLND��VD�VYH�LQWHQ]LYQLMLP�
SRMDYDPD�]DVODQMHQMD�YRGD�MH]HUVNLK�VXVWDYD��SUL�þHPX�MH�SRVHEQR�NULWLþQD�ELOD�HNVWUHPQR�
VXãQD�������JRGLQD�NRMD�VH�QDVWDYLOD�QD�SUHWKRGQR�WDNRÿHU�L]QLPQR�VXãQX�������JRGLQX��
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2. KOLEBANJA RAZINA, ZASLANJENOST, RIZICI I RJEŠENJA

8QXWDU�JRGLãQMD�L�YLãHJRGLãQMD�NROHEDQMD�GRWRND�L�UD]LQH�YRGH�X�MH]HULPD�XYMHWXMX�L�GLQ-

DPLNX�FLUNXODFLMH�MH]HUVNH�YRGH�L�PRUD��D�WLPH�L�NROLþLQX�NORULGD�X�DQDOL]LUDQLP�MH]HULPD��
1D�VOLFL���GDQ�MH�XVSRUHGQL�SULND]�KRGD�VUHGQMLK�JRGLãQMLK�UD]LQD�YRGH�QD�VSRPHQXWLP�
MH]HULPD�]D�UD]GREOMH�QDNRQ�REQRYH�PRWUHQMD�QDNRQ�'UXJRJD�VYMHWVNRJ�UDWD��,DNR�QL]RYL�
QLVX�MHGQDNH�GXOMLQH��L�V�UD]OLþLWLP�VWXSQMHP�NRULãWHQMD�YRGD�L�UD]OLþLWLP�KLGURWHKQLþNLP�
]DKYDWLPD��NRML�VX�GLMHORP�PLMHQMDOL�XYMHWH�RWMHFDQMD�X�MH]HULPD��SD�WDNR�L�XWMHFDOL�QD�GLQ-

DPLNX�NROHEDQMD�QMLKRYLK�UD]LQD��GDQL�MH�SULND]�LSDN�]QDNRYLW��1D�9UDQVNRPH�MH]HUX�QD�
RWRNX�&UHVX� YLGOMLY� MH� QDML]UDåHQLML� WUHQG� VQLåDYDQMD� VUHGQMLK� JRGLãQMLK� YRGRVWDMD� �����
P�����JRG���SUDNWLþNL�VWDJQLUDMXüL�WUHQG�NROHEDQMD�UD]LQH�YRGH�XRþOMLY�MH�QD�%DüLQVNLP�
MH]HULPD��RGQRVQR�EODJR�RSDGDQMH�RG������P�����JRGLQD��GRN�QD�9UDQVNRPH�MH]HUX�NRG�
%LRJUDGD�Q�0�SRVWRML�EODJL�WUHQG�SRUDVWD�UD]LQH�YRGH�������P�����JRG���8]�VSRPHQXWH�
UD]OLþLWH�DQWURSRJHQH�UD]ORJH�NRML�VLJXUQR�LPDMX�XWMHFDM�QD�YHOLþLQX�LVND]DQRJD�WUHQGD��QD�
ãLUHP�UHJLRQDOQRP�SURVWRUX�SULVXWDQ� MH�RSüL� WUHQG�VPDQMLYDQMD�JRGLãQMLK�NROLþLQD�RER-

ULQD�L�SRUDVWD�WHPSHUDWXUH�]UDND��ãWR�XYMHWXMH�L�VPDQMHQMH�JRGLãQMLK�SURWRND��1HXRELþDMHQL�
WUHQG�NROHEDQMD�VUHGQMLK�JRGLãQMLK� UD]LQD�QD�9UDQVNRPH�MH]HUX�NRG�%LRJUDGD�QD�0RUX�
SRVOMHGLFD�MH�SULVXWQRJD�WUHQGD�SRYHüDQMD�KRGD�VUHGQMLK�JRGLãQMLK�UD]LQD�PRUD��7LMHNRP�
VXãQLK�UD]GREOMD��X�XYMHWLPD�VPDQMHQLK�GRWRND�X�9UDQVNR�MH]HUR��SRMDþDQL�SURGRUL�PRU-
VNH�YRGH�VPDQMXMX�GH¿FLW�YRGH�X�VDPRP�MH]HUX��NRMH�VH�KLGURVWDWVNL�XUDYQRWHåXMH�V�PRU-
VNRP�UD]LQRP�NRMD�VH�SRVWXSQR�SRGLåH��,DNR�VX�VYD�WUL�DQDOL]LUDQD�MH]HUD�NULSWRGHSUHVLMH��
VWXSDQM�PHÿXGMHORYDQMD�V�PRUHP�LP�MH�UD]OLþLW��7R�VH�RJOHGD�NDNR�X�YHOLþLQL�QDGYLãHQMD�
UD]LQH�YRGH�X�RGQRVX�QD�PRUVNX� UD]LQX�� WDNR� L� X� VWXSQMX� ]DVODQMHQRVWL� QMLKRYLK�YRGD��
9UDQVNR�MH]HUR�QD�RWRNX�&UHVX�QDMPDQMH�MH�L]ORåHQR�XWMHFDMX�GLQDPLNH�NROHEDQMD�PRUD��
D�9UDQVNR�MH]HUR�NRG�%LRJUDGD�QD�0RUX�QDMYHüHP�WDNYRP�XWMHFDMX��ãWR�VH�RJOHGD�L�X�LV-
ND]DQRPH�WUHQGX�

6OLND����8VSRUHGQL�SULND]�NROHEDQMD�VUHGQMLK�JRGLãQMLK�UD]LQD�YRGH�X�DQDOL]LUDQLP�SULR-

EDOQLP�NUãNLP�MH]HULPD�LVWRþQH�REDOH�-DGUDQVNRJD�PRUD
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3URYHGHQD� MH� L� XVSRUHGQD� DQDOL]D� DXWRNRUHODFLMVNLK� IXQNFLMD� WLK� MH]HUD�� L� WR� VUHGQMLK�
JRGLãQMLK�L�VUHGQMLK�GQHYQLK�UD]LQD�YRGH��VOLND�����,]�QMLK�MH�YLGOMLYR�GD�9UDQVNR�MH]HUR�
QD�&UHVX�QD�UD]LQL�JRGLãQMLK��SD�L�GQHYQLK�SRGDWDND�LPD�YUOR�VWDELOQX�L�VSRUX�SDGDMXüX�
DXWRNRUHODFLMVNX�IXQNFLMX��DNI���2QD�XND]XMH�QD�L]QLPQR�GXJX�PHÿXRYLVQRVW�KLGURORãNLK�
VWDQMD�X�QMHJRYX�VXVWDYX��1D�UD]LQL�JRGLãQMLK�SRGDWDND��SR�0DQJLQRYX��������NULWHULMX�
JUDQLþQH�YULMHGQRVWL������WD�PHÿX]DYLVQRVW�L]QRVL�þDN�GYDGHVHWþHWLUL�JRGLQH��D�QD�UD]LQL�
GQHYQLK�SRGDWDND��XYHOLNR�SUHPDãXMH�����GDQD��GR�NROLNR�VH�X�GDQRP�SULPMHUX�LVND]LY-

DOD�YULMHGQRVW�DXWRNRUHODFLMVNH�IXQNFLMH��.RG�%DüLQVNLK�MH]HUD�JRGLãQMD�DXWRNRUHODFLMVND�
IXQNFLMD�SRND]XMH�PHÿX]DYLVQRVW�GR�SHWRJD�NRUDND��D�NRG�9UDQVNRJD�MH]HUD�NRG�%LRJUDGD�
QD�0RUX�SUDNWLþNL�VH�YHü�X�SUYRPH�NRUDNX�JXEL�]QDþDMQD�SRYH]DQRVW�VUHGQMLK�JRGLãQMLK�
SRGDWDND�R�UD]LQDPD�YRGH�X�MH]HUX��5H]XOWDWL�DQDOL]H�DXWRNRUHODFLMVNLK�IXQNFLMD�VUHGQMLK�
GQHYQLK�UD]LQD�YRGH�SRND]XMX�GD�MH�NRG�%DüLQVNLK�MH]HUD�WD�PHÿX]DYLVQRVW�GXJD����NR-

UDND��GDQD���D�NRG�9UDQVNRJD�MH]HUD�NRG�%LRJUDGD�QD�0RUX�MRã�L�NUDüD���VDPR����GDQD��
7R�]QDþL�YHOLNX�RVMHWOMLYRVW�MH]HUVNRJD�VXVWDYD�9UDQVNRJD�MH]HUD�NRG�%LRJUDGD�QD�0RUX�
QD�SRMDYH�L]QLPQLK�KLGURORãNLK�SULOLND��SRVHEQR�VXãD�WH�GD�VH�L]QLPQR�QLVNH�UD]LQH�YRGH�
X�MH]HUX�PRJX�MDYLWL�L�X�SULOLNDPD�QDNRQ�SRMHGLQLK�VLWXDFLMD�V�SUHWKRGQR�SRYROMQLK�VH]RQ-

VNLK�YRGQLK�UD]GREOMD��
1D�VOLFL���GDQ�MH�SDN�SULND]�KRGD�VUHGQMLK�JRGLãQMLK�UD]LQD�YRGH�X�MH]HULPD�L�XVSRUHG-

QRJ�KRGD�HNVWUHPQLK�YULMHGQRVWL�VDGUåDMD�NORULGD��,]�QMH�MH�YLGOMLYR�GD�YLãH�UD]LQH�YRGH�
X� MH]HULPD�XYMHWXMX�SRYROMQLMH�KLGURORãNH�SULOLNH�X� MH]HULPD��RGQRVQR�VWDQMD� V�PDQMLP�
VWXSQMHP�]DVODQMHQRVWL�QMLKRYLK�MH]HUVNLK�YRGD�

6OLND����8VSRUHGQL�SULND]�DXWRNRUHODFLMVNLK�IXQNFLMD�VUHGQMLK�JRGLãQMLK�L�GQHYQLK�UD]LQD�
vode
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6OLND����+RG�JRGLãQMLK�YULMHGQRVWL�NROHEDQMD�VUHGQMLK�UD]LQD�YRGH�X�MH]HULPD�WH�PDNVL-
PDOQLK�L�PLQLPDOQLK�YULMHGQRVWL�VDGUåDMD�NORULGD����������������

6�RE]LURP�QD�SULVXWQH� WUHQGRYH��RþHNLYDQR�SRYHüDQMH�DQWURSRJHQLK�SULWLVDND�X� VPLVOX�
]DKWMHYD�]D�SRYHüDQLP�NRULãWHQMHP�YRGD�VDPLK�MH]HUD�LOL�YRGQLK�UHVXUVD�NRML�LK�SULKUDQMX-

MX�WH�RþHNLYDQLP�LQWHQ]LYLUDQMHP�QHJDWLYQLK�WUHQGRYD�XVOLMHG�NOLPDWVNLK�SURPMHQD��RþLWR�
MH�GD�üH�SRUDVWL� UL]LFL�RG�SRYHüDQRJ�]DVODQMLYDQMD�DQDOL]LUDQLK� MH]HUVNLK�VXVWDYD��NDR� L�
QMLPD�L]D]YDQLK�QHåHOMHQLK�HNRORãNLK�SUREOHPD�WH�PRJXüLK�VXNFHVLMD��9UOR�MHGQRVWDYQD�
%UH]QLNRYD��������PLVDR�NRQFHSW�]DãWLWH�SULREDOQLK�YRGQLK�VXVWDYD�RG�]DVODQMLYDQMD�VXE-

OLPLUDQD�X�UHþHQLFL�ÄQDGYLãHQMH�MH�UMHãHQMH³�MH�L�GDOMH�DNWXDODQ�WHRULMVNL�L�SUDNWLþQL�RNYLU�
GMHORYDQMD�QD�QMLKRYRM� ]DãWLWL��2VQRYQD�PMHUD�SULODJRGEH�NOLPDWVNLP�SURPMHQDPD� WUH-
EDOD�EL�ELWL� VPDQMHQMH�DQWURSRJHQLK�SULWLVDND��XQDSUMHÿHQMH�PRQLWRULQJD� MH]HUD� L�QMLKR-

YD�RNUXåHQMD�WH�XVSRVWDYD�VXVWDYD�RSHUDWLYQRJ�PRGHOLUDQMD�VWDQMD�L�PRJXüLK�SURPMHQD��
3ROD]LãWH�VYLK�WLK�DNWLYQRVWL�MH�UD]XPLMHYDQMH�NRQFHSWXDOQRJ�PRGHOD�IXQNFLRQLUDQMD�DQD-
OL]LUDQLK�MH]HUD�L�QMLKRYD�QDþLQD�SULKUDQMLYDQMD��RWMHFDQMD��SRYH]DQRVWL�V�PRUHP�L�UHDJL-
UDQMD�QD�SURPMHQH��
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9UDQVNR�MH]HUR�QD�&UHVX�MH�VSHFL¿þQR�X�RGQRVX�QD�RVWDOD�GYD�DQDOL]LUDQD�MH]HUD���QHPD�
NRQFHQWULUDQLK�GRWRND�QL�RWMHFDQMD��D�X�RGQRVX�QD�QMLK�LPD�QDMPDQMH�L]UDåHQLK�SUREOHPD�
V� SRYHüDQLP� ]DVODQMLYDQMD� QMHJRYLK� YRGD�� 1R�� LVND]DQL� WUHQG� VQLåHQMD� QMHJRYH� UD]LQH�
NRML�MH�SRYH]DQ�V�FUSOMHQMLPD�L]�MH]HUD�MH�HYLGHQWDQ��D�SURPMHQD�WRJ�WUHQGD�QLMH�PRJXüD�
QLNDNYLP� KLGURWHKQLþNLP� ]DKYDWLPD� YHü� VDPR� SULODJRGERP� UHåLPD� NRULãWHQMD� YRGD� L]�
MH]HUD��&USLWL�VH�L]�MH]HUD�PRåH�VDPR�RQROLNR�]D�NROLNR�VH�VPDQML�JUDGLMHQW�JXELWDND�YRGH�
QD�SRQLUDQMH�L]�MH]HUVNRJ�VXVWDYD�SUHPD�PRUX���VYDNR�YHüH�SRYHüDQMH�FUSOMHQMD�GRYRGL�GR�
VPDQMHQMD�QMHJRYH�UD]LQH�L�XVSRVWDYH�UDYQRWHåH�L]PHÿX�GRWRND��FUSOMHQMD�L�JXELWDND�YRGH�
QD�MRã�QLåRM�UD]LQL��,VND]DQD�WURPRVW�VXVWDYD�WH�YHOLND�DPSOLWXGD�NROHEDQMD�UD]LQD�YRGD�WH�
QHPRJXüQRVW�SULURGQRJ�RGVODQMLYDQMD�MH]HUD��RVLP�QD�JHRORãNRM�YUHPHQVNRM�VNDOL��WUDåL�
GD�VH�PRJXüD�QHJDWLYQD�VWDQMD�XVOLMHG�YHü�SULVXWQLK�NOLPDWVNLK�SURPMHQD���YDULMDFLMD�SUH-
SR]QDMX�SXQR�UDQLMH�QHJR�OL�MH�WR�VOXþDM�NRG�RVWDOLK�DQDOL]LUDQLK�NULSWRGHSUHVLMD��5H]XO-
WDWL�SURYHGHQLK�PRGHOLUDQMD�GRWRND�SRG�XWMHFDMHP�NOLPDWVNLK�SURPMHQD��5XELQLü�L�GUXJL��
������SRND]XMX�QD�PRJXüQRVW�]QDþDMQLMLK�VPDQMHQMD�GRWRND�X�MH]HUVNL�VXVWDY��6WRJD�MH�
QXåQD�L]YHGED�SODQLUDQLK�GXERNLK�SLMH]RPHWDUVNLK�EXãRWLQD�]D�NRQWUROX�VWXSQMD�]DVODQ-

MHQRVWL�SRG]HPQLK�YRGD�SR�RERGX�MH]HUD��DOL�GXERNR�LVSRG�QMHJRYD�GQD�
9UDQVNR�MH]HUR�NRG�%LRJUDGD�QD�0RUX�MH�YUOR�]RUDQ�SULPMHU�QHJDWLYQLK�XþLQDND�GRVDGDãQMLK�
DQWURSRJHQLK�]DKYDWD�QD�RGYRGQML�MH]HUD��NRULãWHQMD�YRGD�L]�QMHJRYD�VOLYD�WH�YHü�SULVXWQLK�
PDQLIHVWDFLMD�NOLPDWVNLK�SURPMHQD�QD�MH]HUVNL�VXVWDY��-H]HUR�LPD�L]QLPQR�PDOX�WURPRVW�
VXVWDYD�L�QD�SURPMHQH�KLGURORãNLK�SULOLND�UHDJLUD�YHü�X�LVWRM�JRGLQL�NDG�VX�RQH�]DSDåHQH��D�
L]QLPQR�YHOLND�]DVODQMLYDQMD�MH]HUVNH�YRGH�GRJDÿDMX�VH�NDG�VH�GRJRGL�NRLQFLGHQFLMD�X]D-
VWRSQH�SRMDYH�GYLMH�YUOR�VXãQH�JRGLQH��6�SRYHüDQMHP�]DKWMHYD�]D�YRGRP�L]�VOLYD�NRML�SUL-
KUDQMXMH�MH]HUR��]D�YUOR�DPELFLR]QH�SODQRYH�QDYRGQMDYDQMD�L�L]JUDGQMH�QL]D�JROI�LJUDOLãWD���
L� WR�X�XYMHWLPD�RþHNLYDQRJ�QDVWDYND�SD� L� LQWHQ]LYLUDQMD�QHJDWLYQLK� WUHQGRYD�XWMHFDMQLK�
SDUDPHWDUD�YH]DQLK�X]�NOLPDWVNH�SURPMHQH��]D�RþHNLYDWL� MH�GDOMQMH�SRJRUãDQMH�VWDQMD�X�
MH]HUVNRP�VXVWDYX��3URFMHQH�R�UDVSRORåLYLP�PRJXüQRVWLPD�NRULãWHQMD�SRYUãLQVNLK�GRWRND�
X�MH]HUR�]D�SODQLUDQD�QDYRGQMDYDQMD�VYH�GRN�RQR�SUHOLMHYD�L]�NDQDOD�3URVLNH�X�PRUH�QLVX�
SULKYDWOMLYH�MHU�MH�XSUDYR�PLMHãDQMH�VODWNRYRGQLK�GRWRND�L]�VOLYD�L�]DVODQMHQLK�MH]HUVNLK�
YRGD�WH�QMLKRYR�LVWMHFDQMH�3URVLNRP�QXåDQ�PHKDQL]DP�]D�QMHJRYR�RGVODQMLYDQMH��8�SUR-

WLYQRP��GRüL�üH�GR�HIHNWD�NXPXODWLYQRJ�SRYHüDQMD�]DVODQMLYDQMD�MH]HUVNRJ�VXVWDYD��1D�
MH]HUX�MH�PRJXüH�SULPLMHQLWL�UMHãHQMH��RGQRVQR�NRQFHSW�VWYDUDQMD�XVSRUD�X�FLOMX�RVLJXUDQMD�
QDGYLãHQMD�YRGH�X�MH]HUX�]D�EDUHP�VH]RQVNR�SURORQJLUDQMH�NULWLþQLK�QLVNLK�UD]LQD�YRGH�X�
MH]HUX�L]JUDGQMRP�]DSRUQLFH�QD�NDQDOX�3URVLND�WH�RWMHãQMHQMHP�GQD�NDQDOD��3RVWDYNH�GD�
VH�WLPH�QHüH�PRüL�RVLJXUDWL�]DãWLWD�MH]HUD�RG�]DVODQMLYDQMD�WH�GD�WUHED�WUDåLWL�UMHãHQMD�SUL-
KUDQMLYDQMD�MH]HUD�VX�UL]LþQH��MHU�MH]HUR�YUOR�EU]R�UHDJLUD�QD�QHJDWLYQH�NOLPDWVNH�SULOLNH��L�
GR�UHDOL]DFLMH�WDNYLK�QHNLK�UMHãHQMD�NRMD�VX�UD]PDWUDQD�VDPR�]D�RVLJXUDQMH�YRGD�]D�QDYRG-

QMDYDQMH�VLJXUQR�üH�SURüL�GXJL�QL]�JRGLQD�XQXWDU�NRMLK�VH�VWDQMH�X�MH]HUX�PRåH�GUDVWLþQR�
SRJRUãDWL��3URYHGHQH�SURFMHQH�XWMHFDMD�NOLPDWVNLK�SURPMHQD�QD�GRWRNH�X�MH]HUR�GR�NUDMD�
RYRJD�VWROMHüD��5XELQLü�L�.DWDOLQLü��������JRYRUH�X�SULORJ�SRWUHEL�RVLJXUDQMD�EU]LK�DGDS-

WLYQLK�UMHãHQMD�
%DüLQVND� MH]HUD� VX� VXVWDY� NRML� VH�� X� RGQRVX� QD� UD]PDWUDQH� SUHWKRGQH� SULPMHUH��PRåH�
QDMODNãH�SULODJRGLWL�QHJDWLYQLP�NOLPDWVNLP�SURPMHQDPD�L]�UD]ORJD�ãWR�SRVWRML�L]JUDÿHQ�
KLGURWHKQLþNL�VXVWDY�]D�RVLJXUDQMH�GRWRND�L�LVWMHFDQMD�YRGH�L]�MH]HUD��D�LPD�L�YUOR�PDOX�
WURPRVW�VXVWDYD�ãWR�MH�XYMHWRYDQR�SULVXWQRãüX�YDQMVNLK�NRQWUROLUDQLK�GRWRND��'RSXQRP�
VXVWDYD�X�YLGX�XJUDGQMH�UHJXODFLMVNLK�HOHPHQDWD��PRJOR�EL�VH�XSUDYOMDWL�UD]LQDPD�YRGH�X�
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MH]HULPD��D�WLPH�L�VWXSQMHP�QMLKRYH�]DVODQMHQRVWL��3UL�WRPH�MH�]D�RþHNLYDWL�MH�GD�üH�VH�SR-

GL]DQMHP�UD]LQH�PRUD�L�XVSRUDYDQMHP�LVWMHFDQMD�YRGH�L]�MH]HUD�VPDQMLWL�NDSDFLWHWL�GLMHOR-

YD� VXVWDYD�NRML� HYDNXLUDMX� VXYLãQH�YRGH� WH� üH�JD�ELWL�QXåQR�QDGRJUDGLWL� L� RSWLPL]LUDWL��
.DR�SRþHWQL�HOHPHQW�QXåQR�MH�RVLJXUDWL�SULPMHUHQL�PRGHO�GRWRND�L�LVWMHFDQMD�L]�MH]HUD��L�
SURYHVWL�SURFMHQH�XWMHFDMD�NOLPDWVNLK�SURPMHQD�QD�MH]HUD���
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.27.

HIDROLOŠKA ANALIZA VARIJACIJA RAZINE VODE 
JEZERA VRANA NA OTOKU CRESU

6$ä(7$.��2WRN�&UHV� MH� MHGDQ�RG�QDãLK�QDMNUãHYLWLMLK�RWRND��D�SRMDYD� MH]HUD�9UDQD�QD�
RWRNX� XLVWLQX� MH� MHGLQVWYHQ� SULURGQR�JHRJUDIVNL� IHQRPHQ� L� YUOR� VORåHQL� KLGURORãNR�
KLGURJHRORãNL� VXVWDY� NRML� MH� SRG� VQDåQLP� DQWURSRJHQLP� XWMHFDMLPD� X]URNRYDQLP�
FUSOMHQMHP�YRGH�L]�MH]HUD�]D�SRWUHEH�YRGRRSVNUEH�RWRND�&UHVD�L�/RãLQMD��-H]HUR�VD�VYRMRP�
VUHGQMRP�SRYUãLQRP�RG�JRWRYR���NP2�L�VUHGQMRP�]DSUHPLQRP�RG�RNR�����PLOLMXQD�P3

YRGH�YLVRNH�NDNYRüH�MHGLQL�MH�L]YRU�]D�YRGRRSVNUEX�VWDQRYQLãWYD�VSRPHQXWLK�RWRND��
.DNR�MH�WLMHNRP�RVDPGHVHWLK�JRGLQD�GR�GDQDV�GRãOR�GR�]DEULQMDYDMXüHJ�WUHQGD�RSDGDQMD�
UD]LQH� YRGH� X� MH]HUX�� X� RYRP� üH� VH� UDGX� SUYHQVWYHQR� SULPMHQRP� KLGURORãNLK� DQDOL]D�
SRNXãDWL�SRWYUGLWL�XWMHFDM�SURPMHQD�KLGURORãNLK�L�PHWHRURORãNLK�SDUDPHWDUD��NOLPDWVNLK�
SURPMHQD��L�FUSOMHQMD�NRMH�VX�YLGOMLYH�QD�QMHJRYRP�IXQNFLRQLUDQMX��
8� UDGX� VX� SULND]DQL� KLGURORãNL� DVSHNWL� IXQNFLRQLUDQMD� MH]HUVNRJ� VXVWDYD� NDR� GLMHOD�
RWRþNRJ�NUãNRJ�DNYLIHUD��L]YUãHQD�MH�DQDOL]D�NDUDNWHULVWLþQLK�UD]LQD�YRGH�L]PMHUHQLK�QD�
MH]HUX�9UDQD�QD�RWRNX�&UHVX�X�UD]GREOMX�RG�������GR�������JRGLQH��3ULND]DQL�VX�WDNRÿHU�
L�SUREOHPL�]DãWLWH�MH]HUD�RG�SUHWMHUDQRJ�FUSOMHQMD��RGQRVQR�SRUHPHüDMD�QMHJRYRJ�L]UD]LWR�
RVMHWOMLYRJ�HNR�VXVWDYD��8�UDGX�MH�QD]QDþHQD�L�QHRSKRGQRVW�XVSRVWDYH�DNWLYQRJ�PRGHOD�
RGQRVD�L]PHÿX�]DãWLWH�SULURGQRJ�NUãNRJ�IHQRPHQD�L�RGUåLYRJ�UD]YRMD�VRFLR�HNRQRPVNH�
]DMHGQLFH�NRMD�JD�RNUXåXMH��MHU�MH�MH]HUR�SULGRQRãHQMHP�UD]YRMX��SRJRWRYR�X�WXULVWLþNRP�
VPLVOX��ORNDOQRJ�RWRþNRJ�SRGUXþMD�SRVWDOR�L�VDPR�XJURåHQR�
./-8ý1(�5,-(ý,��9UDQVNR�MH]HUR��NUãNL�DNYLIHU��KLGURORãND�DQDOL]D��NOLPDWVNH�SURPMHQH��
]DãWLWD�MH]HUD

VRANA ON THE ISLAND CRES

$%675$&7��7KH�&UHV�LVODQG�LV�RQH�RI�RXU�PRVW�NDUVWLF� LVODQGV��DQG�WKH�DSSHDUDQFH�RI�
9UDQD�/DNH�RQ�WKH�LVODQG�LV�WUXO\�D�XQLTXH�QDWXUDO�DQG�JHRJUDSKLF�SKHQRPHQRQ��,W�LV�D�
YHU\�FRPSOH[�K\GURORJLFDO�DQG�K\GURJHRORJLFDO�V\VWHP��ZKLFK�LV�XQGHU�VWURQJ�DQWKUR-

SRJHQLF�LQÀXHQFHV�GXH�WR�ZDWHU�DEVWUDFWLRQ�IURP�WKH�ODNH�IRU�ZDWHU�VXSSO\�RI�WKH�LVODQGV�
&UHV�DQG�/RãLQM��7KH�ODNH��ZLWK�LWV�PHGLXP�VXUIDFH�RI�QHDUO\���NP2�DQG�PHGLXP�YROXPH�
RI�DSSUR[LPDWHO\�����PLOOLRQ�P��RI�H[FHSWLRQDOO\�KLJK�TXDOLW\�ZDWHU��LV�WKH�RQO\�VRXUFH�
RI�ZDWHU�VXSSO\�IRU�WKH�PHQWLRQHG�LVODQGV�
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6LQFH� WKH�����V� WKHUH�KDV�EHHQ�D�ZRUU\LQJ�GHFOLQH� LQ�ZDWHU� OHYHOV� LQ� WKH� ODNH�� VR� WKLV�
SDSHU�ZLOO�DWWHPSW�WR�YHULI\�WKH�LPSDFW�RI�WKH�FKDQJHV�LQ�K\GURORJLFDO�DQG�PHWHRURORJLFDO�
SDUDPHWHUV��FOLPDWH�FKDQJH��DQG�DEVWUDFWLRQ�WKDW�LV�YLVLEOH�LQ�LWV�IXQFWLRQLQJ�E\�DSSO\LQJ�
SULPDULO\�K\GURORJLFDO�DQDO\VHV�
7KLV� SDSHU� SUHVHQWV� WKH� K\GURORJLFDO� DVSHFWV� RI� WKH� IXQFWLRQLQJ� RI� WKH� ODNH� V\VWHP� DV�
SDUW�RI�WKH�LVODQG�NDUVW�DTXLIHU�EDVHG�RQ�DQ�DQDO\VLV�RI�WKH�W\SLFDO�ZDWHU�OHYHOV�PHDVXUHG�
DW�9UDQD�/DNH�RQ�WKH�LVODQG�RI�&UHV�LQ�WKH�SHULRG�IURP������WR�������$GGLWLRQDOO\��WKH�
SDSHU�SUHVHQWV� WKH�SUREOHPV�RI� WKH� ODNH�SURWHFWLRQ� IURP�H[FHVVLYH�DEVWUDFWLRQ�� L�H�� WKH�
GLVWXUEDQFH� RI� LWV� KLJKO\� VHQVLWLYH� HFR�V\VWHP��7KH� SDSHU� IXUWKHU� LGHQWL¿HV� D� QHHG� IRU�
HVWDEOLVKLQJ�DQ�DFWLYH�PRGHO�EHWZHHQ� WKH�SURWHFWLRQ�RI� WKLV�QDWXUDO�NDUVW�SKHQRPHQRQ�
DQG�VXVWDLQDEOH�GHYHORSPHQW�RI�WKH�VRFLR�HFRQRPLF�FRPPXQLW\�VXUURXQGLQJ�LW��VLQFH�WKH�
ODNH�FRQWULEXWLQJ�WR�WKH�GHYHORSPHQW�RI�WKH�ORFDO�LVODQG�DUHD��WRXULVP�LQ�SDUWLFXODU��KDV�
EHFRPH�HQGDQJHUHG�LWVHOI�
.(<:25'6��/DNH�9UDQD��NDUVW�DTXLIHU��K\GURORJLFDO�DQDO\VLV��FOLPDWH�FKDQJH��ODNH�SUR-

WHFWLRQ

1. UVOD

2WRN�&UHV�MH�MHGDQ�RG�QDãLK�QDMNUãHYLWLMLK�NYDUQHUVNLK�RWRND��8�OLWRORãNRP�VDVWDYX�RWRND�
SUHYODGDYDMX�VODER�SURSXVQL�GRORPLWL��=D�IRUPLUDQMH�MH]HUD���VWDOQRJ�YRGQRJ�WLMHOD�VODWNH�
YRGH�Ä]DVOXåQH³�VX�YRGRQHSURSXVQH�VWUXNWXUH�ÀLãD��1D�VDPRP� ORNDOLWHWX� MH]HUD�9UDQD�
SULVXWQL� VX� VLWQR]UQDVWL� MH]HUVNL� VHGLPHQWL� SOLRFHQVNR�SOHLVWRFHQVNH� VWDURVWL�� D� VDPR�
MH� MH]HUR�IRUPLUDQR�SULMH�RNR�����PLOLMXQD�JRGLQD�QD�SULMHOD]X� L]�SOLRFHQD�X�SOHLVWRFHQ�
�%LRQGLü� HW� DO��� ��������9UDQVNR� MH]HUR�QD� RWRNX�&UHVX�XLVWLQX� MH� MHGLQVWYHQ�SULURGQR�
JHRJUDIVNL�IHQRPHQ�L�SUHGVWDYOMD�MHGLQL�YHüL�L]YRU�SLWNH�YRGH�QD�NYDUQHUVNLP�RWRFLPD��
,PD� L]GXåHQ� REOLN� �PDNVLPDOQD� GXOMLQD� ��� NP��PDNVLPDOQD� ãLULQD� ��� NP�� L� SRYUãLQX�
������� NP2�� 2G� WRJD� VDPR� 9UDQVNR� MH]HUR�� QDMYHüD� NULSWRGHSUHVLMD� X� +UYDWVNRM�� SUL�
VUHGQMRM�UD]LQL�YRGH��������PQ�P���]DX]LPD�SRYUãLQX�RG������NP2��3RVHEQRVW�MH�L�WR�GD�MH�
RG�PRUD�XGDOMHQR�VYHJD���GR���NP��'XJDþNR�MH�����NP��D�ãLURNR�����NP��VOLND������1DMYHüD�
GXELQD�PX�MH�RNR����P�LVSRG�VUHGQMH�UD]LQH�PRUD��D�REXMDP�GLMHOD�MH]HUD�LVSRG�UD]LQH�
PRUD�L]QRVL�����PLO��P3��5XELQLü����������9UDQVNR�VH�MH]HUR�XEUDMD�X�ROLJRWURIQD�MH]HUD��
ãWR�]QDþL�GD�MH�VLURPDãQR�KUDQMLYLP�WYDULPD�L�LPD�PDOX�RUJDQVNX�SURL]YRGQMX��WH�GD�VX�PX�
REDOH�XJODYQRP�VWUPH�L�NUãHYLWH��%UGDU���������
1DMYHüD� VSHFL¿þQRVW� MH]HUD� MHVW� SRVWRMDQMH� YHüH� NROLþLQH� VODWNH� YRGH� NRMD� SUL� VUHGQMRM�
UD]LQL� �YRGRVWDMX�RG�������PQ�P��� L]QRVL�RNR�����PLOLMXQD�NXELþQLK�PHWDUD�� -H]HUR� MH�
MHGLQL� L]YRU� SLWNH� YRGH� RWRND�&UHVD� L� /RãLQMD�� JGMH� X]� GRPLFLOQLK� ������� VWDQRYQLND��
ERUDYL�L�L]X]HWQR�YHOLN�EURM�WXULVWD��WH�VH�WLMHNRP�SRVOMHGQMLK�SHW�JRGLQD�RVWYDULOR�RNR���
PLOLMXQD�QRüHQMD�JRGLãQMH��
'R� WDGD� QH]DELOMHåHQL� WUHQG� RSDGDQMD� VUHGQMH� UD]LQH� MH]HUD� WLMHNRP� UD]GREOMD� ������
������ JRGLQH� RG� �����P�� L]D]YDR� MH� YHOLNX� ]DEULQXWRVW� VWDQRYQLND� DOL� L� VWUXþQMDND� ]D�
EXGXüQRVW�MH]HUD�SRJRWRYR�X�SRJOHGX�GDOMQMLK�PRJXüQRVWL�FUSOMHQMD��3HWULN��������3HWULN��
�������=ERJ�WRJD�VX�+UYDWVNH�YRGH�LQLFLUDOH�L�]DSRþHOH�YLãHJRGLãQMD�PXOWLGLVFLSOLQDUQD�
LVWUDåLYDQMD�X�RNYLUX�³3URJUDPD�LVWUDåQLK�UDGRYD�X�VYUKX�GRQRãHQMD�RGOXNH�]D�RSWLPDOQR�
NRULãWHQMH� L� RþXYDQMH� YRGH�9UDQVNRJ� MH]HUD� QD� RWRNX�&UHVX´� ������ X� VNORSX�NRMHJ� VX�



313HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

YUãHQD�KLGURORãND��KLGURJHRORãND��OLPQRORãND��KLGURNHPLMVND�L�ELRORãND�LVWUDåLYDQMD��2QD�
VX� RPRJXüLOD� GD� VH� WHPHOMLWLMH� LVWUDåH�PHKDQL]PL� GLQDPLNH� NUHWDQMD� SRG]HPQLK� YRGD��
WH� NHPL]DP� L� ELRORJLMD� 9UDQVNRJ� MH]HUD�� .UDMQML� FLOM� LVWUDåLYDQMD� ELR� MH� XSR]QDYDQMH�
SULURGH�PHKDQL]PD�QMHJRYRJ�IXQNFLRQLUDQMD�L�VYRMVWDYD�9UDQVNRJ�MH]HUD�X�FLOMX�DQDOL]H�
PRJXüQRVWL�NRULãWHQMD��RSWLPDOQRJ�XSUDYOMDQMD�L�RVWYDUHQMD�SXQH�]DãWLWH�WRJ�QHSURFMHQMLYRJ�
IHQRPHQD�QD�RWRþNRP�NUãX��8�VNORSX�SURJUDPD�KLGURORãNLK�LVWUDåLYDQMD�L]UDÿHQ�MH�YHüL�
EURM�VWXGLMD��HODERUDWD��JRGLãQMLK�L]YMHãWDMD�L�]QDQVWYHQR�VWUXþQLK�UDGRYD�REMDYOMHQLK�NRG�
QDV� L�X� LQR]HPVWYX��NDR� L�GLVHUWDFLMD�2åDQLü� ��������SRG�QDVORYRP�Ä+LGURORãNL�PRGHO�
IXQNFLRQLUDQMD�9UDQVNRJ� MH]HUD�QD�RWRNX�&UHVX³�X�NRMRM� MH�9UDQVNR� MH]HUR� UD]PDWUDQR�
NDR� YRGQD� SRMDYD� X� GLQDPLþNRP� PHÿXRGRVX� V� RVWDOLP� GLMHORYLPD� RWRþNRJ� NUãNRJ�
vodonosnika (slika 2). 

6OLND����3RJOHG�QD�9UDQVNR�MH]HUR�QD�RWRNX�&UHVX�GDQD������������

6OLND����+LSRWHWVNL�VKHPDWVNL�SUHVMHN�RWRND�&UHVD�NUR]�9UDQVNR�MH]HUR��2åDQLü��������
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8WYUÿHQR�MH�GD�MH�VSRPHQXWR�L]UD]LWR�L�QDJOR�RSDGDQMH�UD]LQH�MH]HUD�SRVOMHGLFD�NRLFLGHQFLMH�
SRMDYH�L]X]HWQR�VXãQLK�L�QHSRYROMQLK�KLGURORãNLK�SULOLND�L�GRWDG�QDML]UDåHQLMLK�FUSOMHQMD�
L]�MH]HUD��=DGQMLK�MH�GYDGHVHWDN�JRGLQD�WDM�WUHQG�XEODåHQ��DOL�MH�L�GDOMH�SULVXWQD�SRWUHED�
]DãWLWH�MH]HUD��NDNR�X�VPLVOX�GH¿QLUDQMD�UHåLPD�FUSOMHQMD�� WDNR�L�X�VPLVOX�]DãWLWH�MH]HUD�
RG�RQHþLãüHQMD��-HGQDNR�WDNR��GRND]DQR�MH�GD�MH]HUR�QLMH�SRYH]DQR�VD�L]YRULPD�YRGH�QD�
NRSQX��NDR�ãWR�VH�QHNRü�PLVOLOR��YHü�GD�MH�YRGD�X�MH]HUX�ORNDOQRJ�SRULMHNOD��RGQRVQR�GD�
MH�9UDQVNR�MH]HUR�GLR�RWRþNRJ�NUãNRJ�YRGRQRVQLND��1DLPH��SRULMHNOR�YRGH�X�MH]HUX�9UDQD�
GXJR�MH�LQWULJLUDOR�]QDQVWYHQLNH��DOL�RVRELWR�ODLNH�L�VWDQRYQLãWYR��7DNR�MH�/RUHQ]���������
L]QLR�KLSRWH]X�GD�VH�MH]HUR�SUHWHåQR�SULKUDQMXMH�YRGRP�V�NRSQD��GRN�MH�0D\HU���������
WYUGLR�GD�YRGD�X�MH]HUR�GRWMHþH�LVNOMXþLYR�VD�VOLYD�NRML�VH�QDOD]L�QD�VDPRP�RWRNX�&UHVX��
2YD�MH�GUXJD�KLSRWH]D�SRWYUÿHQD�GHWDOMQLP�KLGURORãNLP�DQDOL]DPD�X�UDGRYLPD�%RQDFFL�
����������������2åDQLü���������L�+HUWHOHQGL�L�GU�����������3UYD�GYD�VSRPHQXWD�DXWRUD�GUXJX�
VX�KLSRWH]X�GRND]DOD�UD]OLþLWLP�SRVWXSFLPD�NRULãWHQMHP�PHWRGH�KLGURORãNRJ�ELODQFLUDQMD�
YRGD�� GRN� MH� VNXSLQD� DXWRUD� LVWX� SRWYUGLOD� DQDOL]RP� VWDURVWL� YRGH�X� MH]HUX�SULPMHQRP�
L]RWRSD��WH�GRND]DOD�GD�YULMHPH�L]PMHQH�YRGH�X�MH]HUX�L]QRVL�SULEOLåQR�WULGHVHWDN�JRGLQD��
.DNR� VH� UDGL� R� VYMHWVNRP�SULURGQRP�NUãNRP� IHQRPHQX�� SRWUHED� VYHREXKYDWQH� ]DãWLWH�
MH]HUD�SUHOD]L�RNYLUH�ORNDOQH�]DMHGQLFH��0HÿXWLP��SRVHEQX�RGJRYRUQRVW�]D�]DãWLWX�MH]HUD�
LPD�VDPD�RWRþND�]DMHGQLFD�&UHVD�L�/RãLQMD�þLML�UD]YRM�QHSRVUHGQR�RYLVL�R�VWDQMX�MH]HUD��
6WRJD�� ]D�EXGXüQRVW� L]X]HWQR�RVMHWOMLYRJ� HNRVXVWDYD�9UDQVNRJ� MH]HUD�� RGJRYRUQRVW� SUL�
RGDELUX� L� SURYRÿHQMX� QDþLQD� JRVSRGDUHQMD� MH]HURP� L� QMHJRYLP� XWMHFDMQLP� SURVWRURP�
SRGMHGQDNR�LPDMX�L�ORNDOQD�RWRþND�L�ãLUD�GUXãWYHQD�]DMHGQLFD��

9UDQVNR�MH]HUR�SUHGVWDYOMD�YUOR�RVMHWOMLY�KLGURORãNL�VXVWDY�NRML� IXQNFLRQLUD�QD�SULQFLSX�
RGUåDQMD�UDYQRWHåH�L]PHÿX�IRUPLUDQH�VODWNRYRGQH�OHüH�RWRþNRJ�NUãNRJ�DNYLIHUD�L�PRUD��
6DPR�MH]HUR�]ERJ�VYRMLK�GLPHQ]LMD�ELWQR�XWMHþH�QD�FMHORNXSQX�GLQDPLNX�³GLVDQMD´� WRJ�
DNYLIHUD��9DåQR�MH�QDSRPHQXWL�WDNRÿHU�GD�VH�L�GRWMHFDQMH�X�MH]HUVNL�SURVWRU�L�RWMHFDQMH�L]�
QMHJD�YUãL�VH�QHORNDOL]LUDQLP�KLGURJHRORãNLP�SXWRYLPD��=ERJ�WRJD�VH�UH]XOWDWL�GRVDGDãQMLK�
KLGURORãNLK�LVWUDåLYDQMD�NYDQWL¿FLUDQL�QD�WHPHOMX�SURYHGHQLK�VXVWDYQLK�DQDOL]D�GLQDPLNH�
SURPMHQD�UD]LQH�YRGH�X�MH]HUX�RE]LURP�QD�ORNDOQH�RWRþNH�KLGURORãNH�SULOLNH�L�NROLþLQX�
FUSOMHQMD�L]�MH]HUD��ýYUVWLQD�XWYUÿHQLK�PHÿXRYLVQRVWL�L]PHÿX�HOHPHQDWD�YRGQRJ�ELODQFD�
ORNDOQRJ�VOLYD�L�SRQDãDQMD�MH]HUD�XND]XMH�QD�SRWUHEX�GD�VH�UHåLP�IXQNFLRQLUDQMD�9UDQVNRJ�
MH]HUD�WUHED�UD]PDWUDWL�SUYHQVWYHQR�X�GRPHQL�SURVWRUD�QMHJRYRJ�RWRþNRJ�NUãNRJ�DNYLIHUD������
7LMHNRP�UD]GREOMD�SULNXSOMDQMD�SRGDWDND�R�UD]LQDPD�YRGH�9UDQVNRJD�MH]HUD�RG���������
������JRGLQH��DSVROXWQR�QDMYHüL�]DELOMHåHQL�YRGRVWDM�L]QRVLR�MH�������PQ�P���������QDMQLåL�
�����PQ�P��������V�DPSOLWXGRP�RG������P��D�VUHGQML�JRGLãQML�YRGRVWDM�MH�L]QRVLR�������
PQ�P��1HãWR�YRGQLMH�KLGURORãNH�SULOLNH�SRVHEQR�WLMHNRP�MHVHQVNLK� L�]LPVNLK�UD]GREOMD�
QDNRQ� ������ X]URNRYDOH� VX� SUHNLG� WRJ� QDML]UDåHQLMHJ� ]DELOMHåHQRJ� WUHQGD� RSDGDQMD�
YRGRVWDMD�� WDNR�GD� MH�QD�NUDMX�������JRGLQH��VUHGQML�JRGLãQML�YRGRVWDM�9UDQVNRJ� MH]HUD�
L]QRVLR�������PQ�P�
1D� VOLFL� �� YLGOMLYR� MH� SRVWRMDQMH� L]UD]LWLMLK� WUHQGRYD� YLãHJRGLãQMHJ� RSDGDQMD� VUHGQMLK�
JRGLãQMHJ�YRGRVWDMD� MH]HUD��RG�NRMLK� VH�QDML]UD]LWLML�JRWRYR� �����FP�JRGLãQMH� �� MDYLR�X�
UD]GREOMX� ������ �� ������ 8� FMHORNXSQRP� SURPDWUDQRP� UD]GREOMX� ������ �� ������ WUHQG�
RSDGDQMD�VUHGQMHJ�JRGLãQMHJ�YRGRVWDMD�L]QRVLR�MH�SURVMHþQR�RNR���FP�JRGLãQMH�
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6OLND����6UHGQML�JRGLãQML�YRGRVWDML�9UDQVNRJ�MH]HUD�QD�RWRNX�&UHVX����������������

3URVMHþQL�JRGLãQML�GRWRN�X�9UDQVNR�MH]HUR�MH�������P3s-1��D�SURVMHþQL�JXELFL�QD�RWMHFDQMH�
L]�MH]HUVNH�]RQH�������P3s-1��=D�SURPDWUDQR�UD]GREOMH�SURVMHþQD�NROLþLQD�SDOLK�RERULQD�
X� ORNDOQRP� VOLYX�� SURFLMHQMHQH� VUHGQMH� SRYUãLQH� RG� ��� NP2�� L]QRVL� ��������PP��=ERJ�
YHOLþLQH� SRYUãLQH� MH]HUD� ]QDþDMDQ� MH� JXELWDN� YRGH� QD� LVSDUDYDQMH� VD� MH]HUVNH� SRYUãLQH�
SURVMHþQR� JRGLãQMH� ������P3s-1�� D� WROLND� MH� L� NRPSRQHQWD� GRWRND� NDR� SRVOMHGLFH� SDOLK�
RERULQD�L]UDYQR�QD�SRYUãLQX�MH]HUD���SURVMHþQR�������P3s-1.

3URPMHQD� L� YDULUDQMH� YRGRVWDMD� MH]HUD� ]DKWLMHYD� GHWDOMQLMX� DQDOL]X� RGQRVD� VUHGQMLK�
JRGLãQMLK� YRGRVWDMD� L� NOLPDWVNLK� SDUDPHWDUD� �RERULQD� L� WHPSHUDWXUD�� WH� FUSOMHQMD� YRGH�
L]�MH]HUD�]D�SRWUHEH�YRGRRSVNUEH�&UHVD�L�/RãLQMD��SD�MH�QD�VOLFL���GDQ�MH�SULND]�VUHGQMLK�
JRGLãQMLK� YRGRVWDMD� X� UD]GREOMX� ������ �� ������ JRGLQD�� JRGLãQMLK� NROLþLQD� FUSOMHQMD� L]�
MH]HUD�L�JRGLãQMLK�RERULQD������

Trend 1929 - 2017
H = -0,0404x + 92,365

Trend 1936-1943
H = -0.2734x + 25.879

Trend 1985-1990
H = -0.4778x + 53.15

Trend 1951-1957
H = -0.3122x + 30.081

Trend 1961-1976
H = -0.1582x + 24.363
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,]�VOLNH���MH�YLGOMLYR�GD�X�UHODWLYQR�GXJRP�UD]GREOMX�RSDåDQMD�RERULQD�RG����JRGLQD�QLMH�
XRþHQ� JRWRYR� QLNDNDY� WUHQG� JRGLãQMLK� RERULQD��2QH� RVFLOLUDMX� X� ãLURNRP� UDVSRQX� RNR�
VUHGQMH�YULMHGQRVWL�RG������PP��V�WLP�GD�MH�PDNVLPDOQD�YULMHGQRVW�X�L]QRVX�RG������PP�
ELOD�RSDåHQD�������JRGLQH��D�PLQLPDOQD�RG�����PP�������JRGLQH��8RþOMLYR�MH�WDNRÿHU�
GD�FUSOMHQMD�]QDþDMQLMH�UDVWX�RG�������JRGLQH�NDGD�VX�L]QRVLOD�RNR������[���6�P3 vode 

JRGLãQMH��D�PDNVLPDOQD�YULMHGQRVW�]DELOMHåHQD�MH�������JRGLQH�RG������[���6�P3vode na 

JRGLãQMRM�UD]LQL�

.DNR�MH�9UDQVNR�MH]HUR�MHGLQL�L]YRU�YRGRRSVNUEH�RWRND�&UHVD�L�/RãLQMD��L]�QMHJD�MH�GR�
]DNOMXþQR�������JRGLQH�LVFUSOMHQR�RNR����[���6�P3�YRGH��3UHPD�GRVHJQXWLP�SRWUHEDPD�
SRVOMHGQMLK�SHW�JRGLQD�� L]� MH]HUD�VH� LVFUSL�GR�FFD�����[���6�P3�YRGH�JRGLãQMH��.DNR�VX�
PDWHPDWLþNLP� PRGHORP� SURUDþXQDWL� SURVMHþQL� JRGLãQML� GRWRFL� ����� [� ��6P3, a pri 

VUHGQMHP�YRGRVWDMX�JXELFL�QD�HYDSRUDFLMX�UHGD�YHOLþLQH�����[���6P3�WH�JXELFL�QD�SRQLUDQMH�
L]� MH]HUVNRJ� VXVWDYD������P3�� WDNYD� FUSOMHQMD�� LDNR�JOREDOQR�QDMPDQML� HOHPHQW�YRGQRJ�
ELODQFD��XQRVH�QHUDYQRWHåX�X�VXVWDY�9UDQVNRJ�MH]HUD�L�XWMHþX�QD�VQLåHQMH�VUHGQMH�UD]LQH�
MH]HUD��7R� VQLåHQMH� VUHGQMH� UD]LQH� RGYLMD� VH� GR�PMHUH� NDGD� VH� SUL� QRYR� XVSRVWDYOMHQRM�
VUHGQMRM� UD]LQL� MH]HUD� VPDQMH� JXELFL� QD� SRQLUDQMH� X� YHOLþLQL� SRUDVWD� NROLþLQH� FUSOMHQMD��
8WYUÿHQD� MH� IXQNFLRQDOQD�YH]D� L]PHÿX�NROLþLQH�JXELWDND� L]� MH]HUD� �SRQLUDQMD�� L� UD]LQH�
YRGH�X�MH]HUX��SUL�þHPX�QMHQ�JUDGLMHQW�X�GRPHQL�]DELOMHåHQLK�YRGRVWDMD�SR�VYDNRP�PHWUX�
SULEOLåQR�L]QRVL�������P3s-1.

3UHPD� SURYHGHQLP� KLGURORãNLP� DQDOL]DPD�� GRVDGDãQMD� VX� FUSOMHQMD� X]URNRYDOD�
RSDGDQMH� UD]LQH� MH]HUD� ]D� RNR� ���� P�� WH� VH� QMLKRYRP� HYHQWXDOQRP� VWDELOL]DFLMRP� QD�
GRVDG� PDNVLPDOQLK� JRGLãQMLK� RNR� ��� OV-1� RþHNXMH� RSDGDQMH� VUHGQMH� UD]LQH� MH]HUD� ]D�
MRã� RNR� �����P�� 8� WLP� UD]PMHULPD� L� ]QDþDMQLMD� GDOMQMD� VQLåHQMD� VUHGQMH� UD]LQH� MH]HUD�
QLVX� ]DEULQMDYDMXüD�� )RUPLUDQD� VODWNRYRGQD� OHüD� RWRþNRJ� NUãNRJ� DNYLIHUD� VYRMLP� VH�
QDWSULWLVNRP��QD�SULQFLSLPD�*K\EHQ�+HUW]EHUJRYRJ�]DNRQD�� XUDYQRWHåDYD� VD�PRUHP� L�
VSUHþDYD�QMHJRYR�SURGLUDQMH�X�MH]HUVNL�SURVWRU��
.DNR� MH� VDPR�GQR�9UDQVNRJ� MH]HUD� RNR� ���P� LVSRG� VUHGQMH� UD]LQH�PRUD�� RE]LURP�QD�
WHRUHWVNL� UDYQRWHåQL� RPMHU� ��� P� YLVLQH� VODWNRYRGQH� OHüH� L]QDG� UD]LQH� PRUD� RGJRYDUD�
GHEOMLQL� RG� ���P� VODWNH� YRGH� LVSRG� UD]LQH�PRUD��� X� WRP� EL� VOXþDMX� NRG� UD]LQH� MH]HUD�
RG� ����PQ�P�� GRãOR� GR� SURGRUD�PRUD� X� MH]HUR�� RGQRVQR� GR� ]DVODQMHQMD� þLWDYRJ� MH]HUD�
�2åDQLü����������=ERJ�WRJD�VH�QH�VPLMX�GR]YROLWL�VSRPHQXWD�WHRUHWVNL�PRJXüD�VQLåHQMD�
YRGRVWDMD��YHü�SRYHüDQMH�FUSOMHQMD�L]�MH]HUD�WUHED�RJUDQLþLWL�QD�YHOLþLQX�NRMD�VLJXUQR�QHüH�
XJUR]LWL� UDYQRWHåX� MH]HUVNRJ�VXVWDYD��1DLPH�� L]� MH]HUD�VH�X�SRVOMHGQMLK�GHVHWDN�JRGLQD�
FUSL�L]PHÿX�����L�����NROLþLQD�YRGH�X�RGQRVX�QD�NROLþLQH�SURPMHQH�]DSUHPLQH�YRGH�X�
MH]HUX��%RQDFFL����������.ROLNH�VX�NUDMQMH�JUDQLFH�PRJXüHJ�FUSOMHQMD�L]�9UDQVNRJ�MH]HUD��
RGQRVQR�GR]YROMHQRJ�VQLåHQMD�UD]LQH�YRGH�X�9UDQVNRP�MH]HUX��PRüL�üH�VH�SURFLMHQLWL�QD�
RVQRYX�UH]XOWDWD�QHRSKRGQRJ�NRQWLQXLUDQRJ�L�GXJRWUDMQRJ�SUDüHQMD�SRQDãDQMD�MH]HUD�SUL�
SRVWXSQRP�GXJRJRGLãQMHP�SRYHüDQMX�FUSOMHQMD��
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6YDNL� NUãNL� RWRN�� D� RVRELWR� RWRN� &UHV� QD� NRMHP� SRVWRML� WDNR� YHOLNL� L� YULMHGQL� YRGQL�
SRWHQFLMDO� NDR� ãWR� MH� VODWNRYRGQR�9UDQVNR� MH]HUR�� SUHGVWDYOMD� HNRORãNL�� DOL� L� VRFLMDOQR�
L]UD]LWR� UDQMLYR� SRGUXþMH� NRMH� ]DKWLMHYD� SRVHEQX� SDåQMX� FLMHOH� GUXãWYHQH� ]DMHGQLFH��
1DLPH�� YRGQL� SRWHQFLMDO� 9UDQVNRJ� MH]HUD� XYMHWRYDR� MH� UD]YRM� GUXãWYHQR� HNRQRPVNLK�
SULOLND� QD� RWRFLPD� &UHVX� L� /RãLQMX�� 'DOMQML� UD]YRM� WRJD� SRGUXþMD� WUHED� WHPHOMLWL� QD�
SULQFLSLPD� RGUåLYRJ� UD]YLWND� X� VNODGX� V� XNXSQLP� SULURGQLP� SRWHQFLMDOLPD� WDNR� GD� VD�
VYRMRP�UD]LQRP�L�QDþLQRP�]DGRYROMHQMD�VYRMLK�WHKQRORãNLK�SRWUHED�QH�XJUR]L�L�SULURGQL�
IHQRPHQ�NDNYR� MH�9UDQVNR� MH]HUR��7DNDY� UD]YRM��JOHGDMXüL�JD� L�GDOMH�X�SHUVSHNWLYL��X]�
QHPLQRYQR�SRYHüDQMH�SRWURãQMH�YRGH�X�VNODGX�V�UD]YRMHP�VWDQGDUGD��QHPLQRYQR�GRQRVL�
L�QRYH�]DKWMHYH�]D�SRYHüDQMHP�NROLþLQH�FUSOMHQMD�YRGH�L]�MH]HUD��D�GRQRVL�L�QRYH�UL]LNH�]D�
QDUXãDYDQMH�SRVWRMHüH�NYDOLWHWH�YRGH�L]�9UDQVNRJ�MH]HUD��WH�UD]QROLNRVWL�MH]HUVNH�ÀRUH�L�
IDXQH�
8�SRJOHGX�]DãWLWH�MH]HUD�RG�SUHFUSOMLYDQMD�QHRSKRGQR�MH��X]�SRVWXSQR�SRYHüDQMH�NROLþLQH�
FUSOMHQMD�L]�MH]HUD�SURYRGLWL�NRQWLQXLUDQR�SUDüHQMH�SRQDãDQMD�MH]HUD�RE]LURP�QD�KLGURORãNH�
SULOLNH�� NDR� L� SURPMHQH� VDOLQLWHWD� YRGH� X� MH]HUX� L� X� LVWUDåQLP� EXãRWLQDPD�� 1DLPH��
NRQWLQXLUDQR�SULNXSOMDQMH�VSRPHQXWLK�SRGDWDND�RVQRYD�MH�]D�QHRSKRGQD�PXOWLGLVFLSOLQDUQD�
LVWUDåLYDQMD� NRMD� VX� SUYHQVWYHQR� XVPMHUHQD� QD� SUREOHPDWLNX� XWYUÿLYDQMD� PHKDQL]PD�
MH]HUVNRJ�IXQNFLRQLUDQMD��NYDQWL¿FLUDQMD�HOHPHQDWD�YRGQH�ELODQFH��WH�SURJQR]D�XWMHFDMD�
FUSOMHQMD�QD�GLQDPLNX�IXQNFLRQLUDQMD�MH]HUVNRJ�VXVWDYD��
5H]XOWDWL�GRVDGDãQMLK�LVWUDåLYDQMD�XND]DOL�VX�QD�VYX�VORåHQRVW�IXQNFLRQLUDQMD�WRJ�VXVWDYD��
DOL�XMHGQR�GDOL�L�RGJRYRUH�YH]DQH�X]�XWMHFDM�FUSOMHQMD�QD�VQLåHQMH�UD]LQH�YRGH�X�MH]HUX��
=ERJ�WRJD�SUHNLGL�X�SURPDWUDQMLPD�L�SULNXSOMDQMX�SRMHGLQLK�PHWHRURORãNLK�L�KLGURORãNLK�
SDUDPHWDUD�]DEULQMDYDMX�SRJODYLWR�X]�VDGD�YHü�UHJLVWULUDQH�NOLPDWVNH�SURPMHQH��=D�WDNR�
YDåDQ� SULURGDQ� IHQRPHQ�� NRML� X]� WR� LPD� L� QHSURFMHQMLYX� YRGQRJRVSRGDUVNX� YDåQRVW��
QHGRSXVWLYR�MH�GD�QH�SRVWRML�SUDüHQMH�LVSDUDYDQMD�VD�YRGHQH�SRYUãLQH�L�GUXJLK�VSRPHQXWLK�
XWMHFDMQLK�PHWHRURORãNLK�SDUDPHWDUD��
=ERJ� WRJD� VH� SUHGODåH� GD� VH� VYDNDNR�RVLJXUD� QDVWDYDN� QMLKRYLK� SUDüHQMD� MHU� MH]HUR� MH�
SUHYHOLND� GUDJRFMHQRVW� GD� EL� ]DQHPDULOD� QMHJRYD� ]DãWLWD� L� RSVWRMQRVW� NDNR� ]D� SRWUHEH�
RYRJ��WDNR�L�EXGXüLK�SRNROMHQMD�
5H]XOWDWL�KLGURORãNLK�LVWUDåLYDQMD�9UDQVNRJ�MH]HUD�QD�RWRNX�&UHVX�X�SRVOMHGQMLK�GYDGHVHWDN�
JRGLQD��]D�UD]GREOMH�����������������SRND]DOL�VX�GD�VX�VH�L�RERULQH��YRGRVWDML��FUSOMHQMD�L]�
MH]HUD��WHPSHUDWXUH�SRYUãLQVNRJ�VORMD�YRGH��UD]LQH�PRUD�QD�PDUHRJUDIX�0DUWLQãþLFD��WH�
NDR�SRVOMHGLFD�WRJD�L�GRWRFL�]D�VSRPHQXWR�UD]GREOMH��NUHWDOL�XQXWDU�SURVMHþQLK�YULMHGQRVWL�
YLãHJRGLãQMHJ�UD]GREOMD��
,DNR�SUREOHPDWLND�]DãWLWH�MH]HUD�RG�RQHþLãüHQMD��*ROXELü��������QLMH�REUDÿLYDQD�X�VDPRP�
UDGX�� PRUDPR� QDJODVLWL� GD� MH� RWRþND� ]DMHGQLFD� VHGDPGHVHWLK� JRGLQD� ]QDOD� VDþXYDWL�
9UDQVNR� MH]HUR�RG�QHJDWLYQLK�XWMHFDMD� WDGDãQMH�XUEDQL]DFLMH�GRQRãHQMHP�L�SRãWLYDQMHP�
RGJRYDUDMXüLK� SURVWRUQLK� SODQRYD� NRMLPD� QD� XWMHFDMQRP� SRGUXþMX� 9UDQVNRJ� MH]HUD�
QLMH�GR]YROMHQD�SRMDYD�QRYLK�VDGUåDMD�NRMLPD�EL�ELOD�XJURåHQD�NYDOLWHWD�QMHJRYLK�YRGD�
�*ROXELü����������=ERJ�WRJD�VH�YMHUXMH�GD�üH�VDGDãQMH�UMHãHQMH�SRPLFDQMD�JODYQH�RWRþQH�
SURPHWQLFH�&UHV�/RãLQM��NDR�L�HYHQWXDOQR�QRYD�UMHãHQMD�NRMD�üH�X]�SRPRü�ãLUH�]DMHGQLFH�
L� PMHURGDYQLK� LQVWLWXFLMD� ELWL� GRQHVHQD�� D� QD� WHPHOMX� UH]XOWDWD� PXOWLGLVFLSOLQDUQLK�
LVWUDåLYDQMD�� PRüL� QD� SUDYL� QDþLQ� RGJRYRULWL� QD� QRYH� SUREOHPH� YH]DQH� ]D� RSVWRMQRVW�
9UDQVNRJ�MH]HUD��NYDOLWHWX�QMHJRYLK�YRGD�L�åLYRJD�VYLMHWD�X�QMHPX��NRMH�GRQRVL�GDQDãQMH�
GRED�L�NOLPDWVNH�SURPMHQH�
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ZAHVALA

5DG�MH�QDSLVDQ�WHPHOMHP�DNWLYQRVWL�NRMH�VH�SURYRGH�X�VNORSX�SURMHNDWD�NRMH�MH�VX¿QDQFLUDOR�
MH�6YHXþLOLãWH�X�5LMHFL�L�WR��+LGURORJLMD�YRGQLK�UHVXUVD�L�LGHQWL¿NDFLMD�UL]LND�RG�SRSODYD�
L�EODWQLK�WRNRYD�QD�NUãNLP�SRGUXþMLPD��81,5,�7(+1,&������� i 2GUåLYR�XSUDYOMDQMH�
ULMHþQLP� VOLYRP� LPSOHPHQWDFLMRP� LQRYDWLYQLK�PHWRGRORJLMD�� SULVWXSD� L� DODWD �81,5,�
7(+1,&���������
2YDM� MH� þODQDN� QDVWDR� L� NDR� UH]XOWDW� UDGD� X� RNYLUX� SURMHNWD� 5D]YRM� LVWUDåLYDþNH�
LQIUDVWUXNWXUH� QD� NDPSXVX� 6YHXþLOLãWD� X� 5LMHFL� �5&�������������� NRML� MH� VX¿QDQFLUDQ�
L]�(XURSVNRJ�IRQGD�]D�UHJLRQDOQL�UD]YRM��()55��L�0LQLVWDUVWYD�]QDQRVWL��REUD]RYDQMD�L�
VSRUWD�5+�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.28.

HIDROMORFOLOŠKO STANJE PRIRODNIH JEZERA U 
HRVATSKOJ

6$ä(7$.��8�UD]GREOMX�RG�������GR�������JRGLQH�VWUXþQMDFL�WYUWNH�(OHNWURSURMHNW�G�G��L�
*HRJUDIVNRJ�RGVMHND�3ULURGRVORYQR�PDWHPDWLþNRJ�IDNXOWHWD�6YHXþLOLãWD�X�=DJUHEX�SUR-

YRGH�SURMHNW� ��5D]YRM�PHWRGRORJLMH�]D�RFMHQX�KLGURPRUIRORãNRJ�VWDQMD�X�VWDMDüLFDPD�L�
SURYHGED� KLGURPRUIRORãNRJ�PRQLWRULQJD¶¶� ]D� QDUXþLWHOMD� +UYDWVNH� YRGH�� 3URMHNWRP� MH�
REXKYDüHQR�VHGDP�SULURGQLK�MH]HUD�X�+UYDWVNRM�SRYUãLQH�YHüH�RG�����NP���3URãüDQVNR�
MH]HUR��.R]MDN��9UDQVNR�MH]HUR��&UHV���9UDQVNR�MH]HUR��'DOPDFLMD���9LVRYDF�WH�&UQLãHYR�
L�2üXãD� �%DüLQVND� MH]HUD���8� UDGX� VX�SULND]DQL�SUYL� UH]XOWDWL� KLGURPRUIRORãNRJ�PRQL-
WRULQJD�VXNODGQR�HXURSVNRM�QRUPL��(1��������������+LGURPRUIRORãNH�RFMHQH�]D�FLMHOD�
MH]HUD�VX�YUOR�GREUH�L�GREUH��8WYUÿHQD�MH�PRUIRORãND�GHJUDGDFLMD�QD�SRMHGLQLP�VHJPHQ-

WLPD� REDOQLK� ]RQD� SRSXW� XWYUÿLYDQMD� REDOD� WH� SULVXWQRVWL� SURPHWQLFD� L� SROMRSULYUHGQLK�
SRYUãLQD��7DNRÿHU�MH�DQDOL]LUDQD�SRNURYQRVW�L�NRULãWHQMH�]HPOMLãWD�X�VOLMHYX�NDR�SULWLVDN�
QD�KLGURPRUIRORãNR�L�XNXSQR�HNRORãNR�VWDQMH�SULURGQLK�MH]HUD�
./-8ý1(�5,-(ý,��KLGURPRUIRORJLMD��MH]HUD��DQDOL]D�MH]HUVNLK�REDOD��DQDOL]D�]HPOMLãQRJ�
SRNURYD�L�NRULãWHQMD�]HPOMLãWD

IN CROATIA

$%675$&7� ,Q� WKH� SHULRG� ����������� H[SHUWV� IURP� WKH� FRPSDQ\� (OHNWURSURMHNW� G�G��
DQG�WKH�'HSDUWPHQW�RI�*HRJUDSK\�RI�WKH�)DFXOW\�RI�6FLHQFH��8QLYHUVLW\�RI�=DJUHE��KDYH�
EHHQ�ZRUNLQJ�RQ� WKH�SURMHFW� µ¶'HYHORSPHQW�RI� D�PHWKRGRORJ\� IRU� K\GURORJLFDO� VWDWXV�
DVVHVVPHQW� LQ� ODNHV� DQG� LPSOHPHQWDWLRQ� RI� K\GURPRUSKRORJLFDO� PRQLWRULQJ¶¶�� 6HYHQ�
QDWXUDO� ODNHV� LQ�&URDWLD�ZLWK� D� VXUIDFH� DUHD� ODUJHU� WKDQ� ���� NPð�� /DNH� 3URãüDQ�� /DNH�
.R]MDN��ERWK�SDUW�RI�3OLWYLFH�/DNHV���/DNH�9UDQD��,VODQG�RI�&UHV���/DNH�9UDQD��'DOPDWLD���
/DNH�9LVRYDF��/DNH�&UQLãHYR�DQG�/DNH�2üXãD��ERWK�SDUW�RI�%DüLQD�/DNHV��ZHUH�LQFOXGHG�
LQ� WKH� SURMHFW�� 7KH� SDSHU� SUHVHQWV� WKH� ¿UVW� UHVXOWV� RI� K\GURPRUSKRORJLFDO� PRQLWRULQJ�
LQ� FRPSOLDQFH�ZLWK� WKH� (8�*XLGDQFH� 6WDQGDUG� (1� ������������+\GURPRUSKRORJLFDO�
DVVHVVPHQWV� VKRZ� WKH�HQWLUH� ODNHV�DV�KDYLQJ�YHU\�JRRG�RU�JRRG�VWDWXV��0RUSKRORJLFDO�
GHJUDGDWLRQ�ZDV�GHWHUPLQHG�IRU�LQGLYLGXDO�VHJPHQWV�RI�WKH�VKRUH�]RQHV�GXH�WR�H�J��VKRUH�
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VWDELOL]DWLRQ�RU�SUHVHQFH�RI�URDGV�DQG�DJULFXOWXUDO�ODQG��$GGLWLRQDOO\��ODQG�FRYHU�DQG�ODQG�
XVH�LQ�WKH�EDVLQV�ZHUH�DQDO\VHG�DV�DQ�LPSRUWDQW�SUHVVXUH�RQ�K\GURPRUSKRORJLFDO�VWDWXV�
DQG�RYHUDOO�HFRORJLFDO�VWDWXV�RI�QDWXUDO�ODNHV��
.(<:25'6��K\GURPRUSKRORJ\��ODNHV��DQDO\VLV�RI�ODNH�VKRUHV��DQDO\VHV�RI�ODQG�XVH�DQG�
land cover.

1. UVOD

2NYLUQD�GLUHNWLYD�R�YRGDPD�(XURSVNH�XQLMH�SRMPRP�KLGURPRUIRORJLMD�REXKYDüD�¿]LþNH�
NDUDNWHULVWLNH�REOLND��JUDQLFD�L�VDGUåDMD�YRGQRJ�WLMHOD��2NYLUQD�GLUHNWLYD�R�YRGDPD��2000).

+LGURPRUIRORãNR� VWDQMH� QHNRJ� YRGQRJ� WLMHOD� ]DMHGQR� V� ¿]LNDOQR�NHPLMVNLP� VWDQMHP� L�
ELRORãNLP�VWDQMHP�þLQL�XNXSQR�HNRORãNR�VWDQMH�YRGQRJ�WLMHOD��2NYLUQD�GLUHNWLYD�R�YRGDPD��
������� 6XNODGQR�2NYLUQRM� GLUHNWLYL� R� YRGDPD� (XURSVNH� XQLMH� �������� +UYDWVND� WUHED�
UD]YLWL�PHWRGRORJLMX�L�SURYHVWL�KLGURPRUIRORãNL�PRQLWRULQJ�VWDMDüLFD�NRMH�VX�SRYUãLQRP�
YHüH�RG�����NPð�ãWR�REXKYDüD�L�VHGDP�SULURGQLK�MH]HUD�X�+UYDWVNRM��3URãüDQVNR�MH]HUR��
.R]MDN��9UDQVNR�MH]HUR��&UHV���9UDQVNR�MH]HUR��'DOPDFLMD���9LVRYDþNR�MH]HUR�WH�&UQLãHYR�
L�2üXãD��%DüLQVND�MH]HUD���
7UL�RG�QDYHGHQLK�VHGDP�MH]HUD�QDOD]H�VH�QD�SRGUXþMX�QDFLRQDOQLK�SDUNRYD��MH]HUR�.R]MDN�
L�3URãüDQVNR� MH]HUR�X�13�3OLWYLþND� MH]HUD� WH�9LVRYDþNR� MH]HUR�X�13�.UND�� L� MHGQR�QD�
SRGUXþMX�SDUND�SULURGH��33�9UDQVNR�MH]HUR�X�'DOPDFLML���8�RYRP�UDGX�SULND]DQL�VX�UH]XOWDWL�
PRQLWRULQJD�WULMX�MH]HUD��XSUDYR�L]�]DãWLüHQLK�SRGUXþMD��MH]HUD�.R]MDN��9LVRYDþNRJ�MH]HUD�
L�9UDQVNRJ�MH]HUD��'DOPDFLMD���

Jezero Kozjak�QDMYHüH�MH�L�QDMGXEOMH�RG����MH]HUD�1DFLRQDOQRJ�SDUND�3OLWYLþND�MH]HUD��
-HGQX�RG�NOMXþQLK�XORJD�X�SRVWDQNX�MH]HUD�LPDOH�VX�VHGUHQH�EDULMHUH�NRMH�VX�GRYHOH�GR�
XMH]HUDYDQMD�QD�VWDURP�WRNX�ULMHNH�.RUDQH��%RþLü���������3RYUãLQD�MH]HUD�.R]MDN�L]QRVL�
������NPð��PDNVLPDOQD�GXELQD������P��5LÿDQRYLü���������D�XNXSQD�GXOMLQD�REDOD�MH]HUD�
RNR� �� NP�� 3RYUãLQD� WRSRJUDIVNRJ� VOLMHYD� L]QRVL� ������ NPð�� -H]HUR� MH� VPMHãWHQR� MH� QD�
UDVMHGQRP� SRGUXþMX� QD� JUDQLFL� L]PHÿX� VORMD� WULMDVNLK� GRORPLWD� L� NUHGQLK� YDSQHQDFD�
�3ROãDN�L�GUXJL����������&LMHOL�VXVWDY�MH]HUD�RSVNUEOMXMH�VH�YRGRP�SRYUãLQVNL�WHNXüLFDPD�
�%LMHOD�ULMHND��&UQD�ULMHND��5LMHþLFD�L�GUXJL���EURMQLP�L]YRULPD�WH�L]�SRG]HPOMD��5LÿDQRYLü��
������%LRQGLü�L�GUXJL��������0HDãNL��������

�QDOD]L�VH�X�1DFLRQDOQRP�SDUNX�.UND��3R�SRVWDQNX�MH�ULMHþQR�MH]HUR��
QDVWDOR�QD� L]ODVNX� ULMHNH�.UNH� L]�NDQMRQVNRJ�GLMHOD�GROLQH�� QDNRQ�NRMHJ� VH�NRULWR� ãLUL��
REDOH�VX�SRORåHQLMH��D�EU]LQD�WHþHQMD�]QDWQR�XVSRUHQD��9LVRYDþNR�MH]HUR�WDNRÿHU�MH�QDVWDOR�
]ERJ�UDVWD�VHGUHQLK�EDULMHUD�L�GRGDWQRJ�XVSRUDYDQMD�WRND��5XELQLü�L�GUXJL���������3RYUãLQD�
MH]HUD� L]QRVL� RNR� ���� NPð��PDNVLPDOQD� GXELQD� MH� ���PHWDUD� �*OLJRUD�8GRYLþ� L� GUXJL��
�������D�XNXSQD�GXOMLQD�REDOH�L]QRVL������NP��3RYUãLQD�WRSRJUDIVNRJ�VOLMHYD�MH]HUD�L]QRVL�
������NPð��-H]HUR�MH�VPMHãWHQR�QD�SRGUXþMX�HRFHQVNLK�YDSQHQDFD��ODSRUD�L�NRQJORPHUDWD�
UD]OLþLWH�VWDURVWL��L]PHÿX�þLMLK�VORMHYD�VH�SUXåDMX�EURMQL�UDVMHGL��0DPXåLü���������*ODYQL�
RSVNUEOMLYDþ� MH]HUD� YRGRP� MHVW� ULMHND� .UND�� QR� SRVWRML� QHNROLNR� PDQMLK� SRYUHPHQLK�
WHNXüLFD�WH�MHGQD�VWDOQD��6WDUD�9RãD���NRMH�VH�XOLMHYDMX�X�MH]HUR��
Vransko jezero� X� 'DOPDFLML� QDMYHüH� MH� SULURGQR� MH]HUR� X� +UYDWVNRM� L� GDQDV� MH� GLR�
LVWRLPHQRJ� SDUND� SULURGH�� &LMHOR� MH]HUR� GLR� MH� HNRORãNH� PUHåH� 1DWXUD� ������ NDR� L�
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5DPVDUVNRJ�SRGUXþMD��D�QMHJRY�VMHYHUR]DSDGQL�GLR�SURJODãHQ�MH�SRVHEQLP��RUQLWRORãNLP��
UH]HUYDWRP��%X]MDN�L�GUXJL���������%LRSRUWDO���������-H]HUR�LPD�GLQDUVNL�VPMHU�SUXåDQMD��
3RYUãLQD�WRSRJUDIVNRJ�VOLMHYD�L]QRVL�����NPð��D�SRYUãLQD�MH]HUD������NPð��33�9UDQVNR�
MH]HUR��Q�G���8NXSQD�GXOMLQD�REDOH�L]QRVL����NP��-H]HUR�MH�UHODWLYQR�SOLWNR�X�XVSRUHGEL�V�
SUHWKRGQR�RSLVDQLP�MH]HULPD��'XELQD�MH]HUD�QD�VMHYHUR]DSDGQRP�GLMHOX�MH�SURVMHþQR�����
GR���PHWDU�GXELQH��GRN�VH�QD�MXJRLVWRþQRP�GLMHOX�MH]HUD�GXELQH�NUHüX�L]PHÿX���L���PHWUD�
�âLOMHJ�� ������� 1DMYHüD� L]PMHUHQD� GXELQD� MH]HUD� L]QRVL� �� PHWDUD� �33�9UDQVNR� MH]HUR��
Q�G���� %XGXüL� GD� MH�9UDQVNR� MH]HUR� XVWYDUL� NUãNR� SROMH� LVSXQMHQR� YRGRP� �33�9UDQVNR�
MH]HUR��Q�G���RQR�X�VWDOQRP�REOLNX�SRVWRML�WHN�RG�SULMH�RNR������JRGLQD��NDGD�VH�UD]LQD�
PRUD�GRYROMQR�SRGLJOD�GD�VWYRUL�XYMHWH�]D�QMHJRY�QDVWDQDN��)ULW]���������9UDQVNR�MH]HUR�
QDOD]L�VH�QD�SRGUXþMX�NUHGQLK�L�HRFHQVNLK�YDSQHQDFD�NRML�VX�GLMHORP�QD�SRGUXþMX�MH]HUD�
]DWUSDQL� GHOXYLMHP� WH� MH]HUVNLP� L� EDUVNLP� VHGLPHQWLPD� NYDUWDUQH� VWDURVWL� �0DPXåLü��
������� 0HOLRUDFLMVNLP� UDGRYLPD� ]DSRþHWLP� X� ���� VWROMHüX�� SRQDMSULMH� SURNRSDYDQMHP�
NDQDOD�3URVLND��MH]HUR�SRSULPD�GDQDãQML�REOLN��3ODQ�XSUDYOMDQMD�3DUNRP�SULURGH�9UDQVNR�
jezero, 2010).

3. METODOLOGIJA

(OHPHQWL�NRML�XWMHþX�QD�KLGRUPRUIRORãNR�VWDQMH�MH]HUD�GH¿QLUDQL�VX�2NYLUQRP�GLUHNWLYRP�
R� YRGDPD� �������� 3URFMHQD� L� RFMHQD� VWDQMD� SRMHGLQLK� KLGURPRUIRORãNLK� HOHPHQDWD�
SURYHGHQD�MH�NDELQHWVNL�L�WHUHQVNLP�LVWUDåLYDQMHP�SUL�þHPX�MH�NRULãWHQD�HXURSVND�QRUPD�
±�(1������������SULODJRÿHQD�KUYDWVNLP�XYMHWLPD��3UHWKRGQR�WHUHQVNRP�UDGX�RGUDÿHQH�
VX�NDELQHWVNH�SULSUHPH�WHUHQD��DQDOL]H�L�SUHOLPLQDUQH�SURFMHQH�VWDQMD�VWDMDüLFD��0HWRGH�
KLGURPRUIRORãNLK�WH�JHRHNRORãNLK�LVWUDåLYDQMD�UDQLMH�VX�RSLVDOL�%X]MDN�L�GUXJL���������QD�
SULPMHUX�9UDQVNRJ�MH]HUD�X�'DOPDFLML�
6OLMHYQH�SRYUãLQH�MH]HUD�GH¿QLUDQH�VX�X]�SRPRü�$UF*,6�������SURJUDPD��NRULVWHüL�DODWH�
HNVWHQ]LMH� 6SDWLDO� $QDO\VW� QD� GLJLWDOQRP� PRGHOX� UHOMHID� SUHFL]QRVWL� ��� [� ��� PHWDUD�
�%X]MDN�L�GUXJL���������.RULVWHüL�&25,1(�ED]X�SRGDWDND�R�NRULãWHQMX�]HPOMLãWD��CORINE

/DQG�&RYHU�������L�RURWRIRWR�VQLPNH��*HRSRUWDO�'*8��������DQDOL]LUDQR�MH�NRULãWHQMH�
]HPOMLãWD�QD�VOLMHYX�L�X�VDPRM�SULREDOQRM�]RQL��
7HUHQVNR� LVWUDåLYDQMH� REXKYDüDOR� MH� GHWDOMDQ� RELOD]DN� MH]HUD�� SRQDMSULMH� X]� REDOH�� L�
ELOMHåHQMH� SRWUHEQLK� KLGURPRUIRORãNLK� SRGDWDND� L� LQGLNDWRUD�� 2EDYOMHQD� VX� PMHUHQMD�
SUR¿OD�REDOQH�]RQH��GHWDOMQR�VX�IRWRJUD¿UDQL�VYL�UHOHYDQWQL�JHRLQGLNDWRUL�L�ELRLQGLNDWRUL�
VWDQMD�WH�PRUIRORãNH�]QDþDMNH�REDOD��6YH�IRWRJUD¿MH�VX�JHRUHIHUHQFLUDQH�ãWR�RPRJXüDYD�
ODNãX�DQDOL]X�WUHQXWQRJ�VWDQMD��DOL�L�EXGXüH�SUDüHQMH�KLGURPRUIRORãNLK�L�GUXJLK�SURPMHQD�
1DNRQ�WHUHQVNLK�LVWUDåLYDQMD�VOLMHGLOD�MH�NDELQHWVND�REUDGD�L�DQDOL]D�WHUHQVNLK�SRGDWDND�
L� RFMHQD� WH� XVSRUHGED� V� SRGDFLPD� DQDOL]LUDQLP� SULMH� WHUHQVNRJ� LVWUDåLYDQMD�� 3RPRüX�
SRGDWDND� SULNXSOMHQLK� QD� WHUHQX� L� $UF*,6� ������ SURJUDPD� DQDOL]LUDQD� MH� SULURGQRVW�
REDOD� L�SULREDOQLK�]RQD��1D� WHPHOMX� WH� DQDOL]H� L� WHUHQVNRJ�NDUWLUDQMD� L]UDÿHQH� VX�NDUWH�
PRUIRORãNRJ� VWDQMD� REDOD� L� SULREDOQLK� ]RQD�� 3URVWRU� REDOH� GH¿QLUDQ� MH� NDR� SURVWRU� X�
REDOQRM� ]RQL� L]PHÿX�PDNVLPDOQRJ� L�PLQLPDOQRJ� YRGRVWDMD�� 3ULREDOQD� ]RQD� GH¿QLUDQD�
MH�NDR�SRMDV�NRML�VH�SURWHåH����PHWDUD�RG�UXED�REDOH�SUHPD�XQXWUDãQMRVWL�LOL�GR�JD]OMLYH�
GXELQH����P���6OLND�����3HWHUOLQ�L�8UEDQLþ���������
.UDMQML� UH]XOWDW� UDGD� VX� XNXSQH� KLGURPRUIRORãNH� RFMHQH� VWDQMD� �7DEOLFD� ���� ]D� VYDNR�
RG� SULURGQLK� MH]HUD�� SUHPD� SULODJRÿHQRM� PHWRGRORJLML� VXNODGQR� HXURSVNRM� QRUPL� �(1�
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�������������2FMHQH�]D�VYDNL�SRND]DWHOM�PRJX�ELWL�NYDOLWDWLYQH�LOL�NYDQWLWDWLYQH��$NR�VH�
UDGL�R�NYDOLWDWLYQRM�RFMHQL��RQD�PRåH�ELWL������LOL���GRN�X�NYDQWLWDWLYQRM�RFMHQL��RQD�PRåH�
ELWL������������LOL����8�REMH�NDWHJRULMH�RFMHQD��RFMHQD���RGUDåDYD�JRWRYR�SULURGQR�VWDQMH��
GRN� RFMHQD� �� RGUDåDYD� L]UD]LWR� SURPLMHQMHQR� VWDQMH�� RGQRVQR�PDNVLPDOQR� RGVWXSDQMH�
RG�SULURGQRJ�VWDQMD��8NXSQD�KLGURPRUIRORãND�RFMHQD�MH�DULWPHWLþND�VUHGLQD�VYLK�RFMHQD�
KLGURPRUIRORãNLK�SRND]DWHOMD�

6OLND����'H¿QLUDQH�]RQH�MH]HUD�X�SRSUHþQRP�SUR¿OX
�,]YRU��3HWHUOLQ�L�8UEDQLþ�������

7DEOLFD����.DWHJRULMH�XNXSQRJ�KLGURPRUIRORãNRJ�VWDQMD�]D�YRGQD�WLMHOD

Ocjene Hidromorfološko stanje
1 do < 1,5 *RWRYR�SULURGQR

1,5 do < 2,5 �1H]QDWQR�SURPLMHQMHQR
2,5 do < 3,5 8PMHUHQR�SURPLMHQMHQR
3,5 do < 4,5 8�YHOLNRM�PMHUL�SURPLMHQMHQR

4,5 do 5 ,]UD]LWR�SURPLMHQMHQR

,]YRU��(1�����������

4. REZULTATI

8NXSQR� KLGURPRUIRORãNR� VWDQMH� 9LVRYDþNRJ� MH]HUD� MH� JRWRYR� SULURGQR�� GRN� MH� VWDQMH�
MH]HUD�.R]MDN� L�9UDQVNRJ� MH]HUD� QH]QDWQR� SURPLMHQMHQR� �7DEOLFD� ����2FMHQH�� RGQRVQR�
RELOMHåMD�NRMD�QDMYLãH�QDUXãDYDMX�XNXSQR�VWDQMH�MH]HUD�YH]DQD�VX�X]�NRULãWHQMH�]HPOMLãWD�X�
VOLMHYQRP�SRGUXþMX�L�SULREDOQRM�]RQL��DOL�L�SUHREOLNRYDQMH�SDGLQD�REDOQLK�]RQD��7DEOLFD����
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7DEOLFD����8NXSQH�KLGURPRUIRORãNH�RFMHQH�SULURGQLK�MH]HUD�L�SRMHGLQH�RFMHQH�SRND]D-

WHOMD�KLGURPRUIRORãNRJ�VWDQMD

Ocjene Jezero Kozjak
9LVRYDþNR�

jezero
Vransko jezero 

8NXSQD�KLGURPRUIRORãND�
ocjena

1,71

��1H]QDWQR�
SURPLMHQMHQR�

1,42

�*RWRYR�
prirodno)

1,71

�1H]QDWQR�
SURPLMHQMHQR�

3UR¿O�SDGLQD�REDOD� 4 2 1

3UR¿O�SDGLQD�SULREDOQH�
riparijske zone 

4 2 3

8WYUÿHQRVW�REDOD�L�
SURPMHQD�VWUXNWXUH� 3 2 1

=HPOMLãQL�SRNURY�X�
ULSDULMVNRM�SULREDOQRM�]RQL� 2 2 3

8GLR�NRULãWHQMD�]HPOMLãWD�X�
slijevu

2 4 5

$QDOL]D�REDOD�L�SULREDOQH�]RQH�UH]XOWLUDOD�MH�GXåLQVNLP�XGMHOLPD�SULURGQLK�L�PRGL¿FLUDQLK�
SULREDOQLK�SRMDVHYD�QD�VYDNRP�MH]HUX��$QDOL]D�NRULãWHQMD�]HPOMLãWD�UH]XOWLUDOD�MH�XGMHOLPD�
SULURGQRJ�SRNURYD�QD�MH]HUVNLP�VOLMHYRYLPD��

Jezero Kozjak� MH� X� QH]QDWQR� SURPLMHQMHQRP� KLGURPRUIRORãNRP� VWDQMX�� 0HÿXWLP��
QMHJRYH�REDOH�VX�]QDþDMQLMH� L]PLMHQMHQH��3ULURGQRVW�VWDQMD�QDUXãDYD�XWYUÿHQRVW�REDOD� L�
�QH�SULURGQRVW�SUR¿OD�REDOQH�]RQH��8�VNORSX�XUHÿHQMD�WXULVWLþNH�LQIUDVWUXNWXUH�RNR�FLMHORJ�
MH]HUD�XUHÿHQH�VX�SMHãDþNH�VWD]H��9HOLN�GXåLQVNL�GLR�WLK�VWD]D�QDOD]L�VH�X]�VDPX�REDOX��
1HãWR�YLãH�RG������REDOQH�OLQLMH�XUHÿHQR�MH�QDEDFDQLP�NDPHQMHP��NRMH�VOXåL�NDR�SRWSRUD�
SMHãDþNLP� VWD]DPD��9HüLQD� WDNYLK� VWD]D� QDOD]L� VH� QD� LVWRþQRM� REDOL� WH�PDQMLP�GLMHORP�
QD�VMHYHUQRM�L�VMHYHUR]DSDGQRM��6OLND�����2NR�����SULREDOQH�]RQH�MH�XWYUÿHQR�XPMHWQLP�
PDWHULMDOLPD� ]ERJ� SULVXWQRVWL� SURPHWQLFD� X]� VDPR� MH]HUR�� 7H� ]RQH� VPMHãWHQH� VX� QD�
NUDMQMHP� MXJX� L� VMHYHUX� MH]HUD��9HüLQD� LVWRþQH� REDOH� MH� SULURGQD��2EDOH� VX� V� WH� VWUDQH�
VWUPLMH��D�SMHãDþNH�VWD]H�VX�XåH��VODELMH�XUHÿHQH�L�SRPDNQXWH�GDOMH�RG�VDPH�REDOH��=ERJ�
WRJD�QD�YHüHP�GLMHOX�LVWRþQH�REDOH�QLMH�ELOR�SRWUHED�]D�QMHQLP�PLMHQMDQMHP��
=DKYDWL�QD�VWD]DPD�XWMHFDOL�VX�L�QD�SULURGQRVW�SUR¿OD�SDGLQD�REDOQH�]RQH��V�RE]LURP�GD�
MH� GRãOR� GR� ]DUDYQMDYDQMD� SRMHGLQLK� GLMHORYD� SDGLQD��7LPH� VH� XWMHFDOR� L� QD� SULURGQRVW�
SDGLQVNLK�SURFHVD�X�]DREDOMX�L�REDOQRM�]RQL�MH]HUD�
5LSDULMVND� YHJHWDFLMD� RNR� FLMHORJ� MH]HUD� MH� WHN� QH]QDWQR� L]PLMHQMHQD�� 9HJHWDFLMD� RNR�
MH]HUD�.R]MDN�MH�SULURGQD��D�WHN�MH�QD�PDQMLP�GLMHORYLPD�SURULMHÿHQD�LOL�XNORQMHQD��]ERJ�
XUHÿHQMD�LQIUDVWUXNWXUH��
.RULãWHQMH� ]HPOMLãWD� X� VOLMHYX� .R]MDND� RGUDåDYD� QDMEROMH� VWDQMH� X� RGQRVX� QD� RVWDOD�
GYD� MH]HUD� �7DEOLFD� ���� 9LãH� RG� ��� �� SRGUXþMD� MH� SULURGQR� LOL� JRWRYR� SULURGQR�� GRN�
SROMRSULYUHGQH� SRYUãLQH� L� XUEDQD�XPMHWQD� SRGUXþMD� þLQH� NRPELQLUDQR� PDQMH� RG� �� ��
slijeva.
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� X� QDMEROMHP� MH� KLGURPRUIRORãNRP� VWDQMX� RG� RGDEUDQLK� WULMX� MH]HUD��
2EDOH�L�SULREDOQH�]RQH�MH]HUD�WHN�VX�QH]QDWQR�SURPLMHQMHQH��=D�UD]OLNX�RG�MH]HUD�.R]MDN��
VWD]H�RNR�MH]HUD�SUXåDMX�VH�GDOMH�RG�REDOH�MH]HUD�WH�V�WRJD�QLVX�XWMHFDOH�QD�QMHJRYH�REDOH��
8WYUÿHQR�MH�WHN�RNR�������REDOD��SUHWHåQR�X]�SULVWDQLãWD�]D�þDPFH�L�L]OHWQLþNH�EURGRYH��
NDNR�QD�REDOL��WDNR�L�QD�RWRþLüX�9LVRYDF��6OLND�����8]�QHãWR�PDQMH�RG�����REDOD�QDOD]H�
VH�REUDÿLYDQD�SROMRSULYUHGQD�]HPOMLãWD�X�VDPRM�SULREDOQRM�]RQL��2VWDOLK��������REDOD�L�
SULREDOQLK�]RQD� MH�JRWRYR�SULURGQR��3UR¿OL�SDGLQD�REDOQH�]RQH� WDNRÿHU�RGUDåDYDMX� WHN�
QH]QDWQR�SURPLMHQMHQR�VWDQMH�QD�UD]LQL�FLMHORJ�MH]HUD��9HJHWDFLMD�X�ULSDULMVNRM�]RQL�X�YHüRM�
PMHUL�MH�SURPLMHQMHQD�VDPR�X�]RQDPD�SROMRSULYUHGQLK�SRYUãLQD�L�XWYUÿHQLP�SULREDOQLP�
]RQDPD��1D�RVWDWNX�MH]HUD�RQD�MH�SULURGQD�
1DMYHüL� QHJDWLYDQ� XWMHFDM� QD� RFMHQX� KLGURPRUIRORãNRJ� VWDQMD� LPD� NRULãWHQMH� ]HPOMLãWD�
X�VOLMHYQRP�SRGUXþMX��2NR������VOLMHYQRJ�SRGUXþMD�]DX]LPDMX�SULURGQD�L�JRWRYR�SULUR�
GQD� SRGUXþMD�� *RWRYR� ����� VOLMHYQH� SRYUãLQH� þLQH� SRYUãLQH� LQWHQ]LYQH� L� HNVWHQ]LYQH�
SROMRSULYUHGH��D�����XUEDQD�QDVHOMD�L�XPMHWQH�SRYUãLQH��7DEOLFD����

6OLND����7LSRYL�REDOD�L�SULREDOQLK�]RQD�MH]HUD�.R]MDN
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7DEOLFD����.RULãWHQMH�]HPOMLãWD�QD�VOMHYRYLPD�MH]HUD

1D]LY�VWDMDüLFH 3ULURGQD�L�GMHORPLþQR�
SULURGQD�SRGUXþMD����

Poljoprivredne

SRYUãLQH����
8UEDQD�L�XPMHWQD�
SRGUXþMD����

Jezero Kozjak 95,3 2,2 2,4

9LVRYDþNR�MH]HUR 76,1 22,9 1,0

Vransko jezero 

�'DOPDFLMD�
33,8 56,9 9,3

,]YRU��SUHPD�SRGDFLPD�CORINE Land Cover ����

8NXSQR�KLGURPRUIRORãNR�VWDQMH�Vranskog jezera�X�'DOPDFLML�MH�QH]QDWQR�SURPLMHQMHQR��
=D�UD]OLNX�RG�9LVRYDþNRJ�MH]HUD�L�.R]MDND��þDN��������REDOD�9UDQVNRJ�MH]HUD�MH�SULURGQR��
8QDWRþ� WRPH�� RFMHQX� KLGURPRUIRORãNRJ� VWDQMD� QDUXãDYD� NRULãWHQMH� ]HPOMLãWD�� NDNR� X�
VDPLP�SULREDOQLP�]RQDPD��WDNR�L�QD�FLMHORP�WRSRJUDIVNRP�VOLMHYX��
'Xå� VMHYHURLVWRþQRJ� L� MXJRLVWRþQRJ� GLMHOD� MH]HUD� REDOH� L� SULREDOQH� ]RQH� VX� YHüLQRP�
SULURGQH�� X]� PDQMX� SULVXWQRVW� SROMRSULYUHGQLK� SRYUãLQD� X� SULREDOQRM� ]RQL� �6OLND� ����
8UHÿHQLK�VWD]D�QD� WRP�GLMHOX�X]�VDPH�REDOH� MH]HUD�JRWRYR� L�QHPD��0DNDGDPVND�VWD]D�
NRMD�SUROD]L�WLP�GLMHORP�SDUND�SULURGH�SUXåD�VH�SDGLQDPD�SREUÿD�WH�V�WRJD�QHPD�XWMHFDM�
na obale i priobalnu zonu.

6OLND����7LSRYL�REDOD�L�SULREDOQLK�]RQD�
9LVRYDþNRJ�MH]HUD
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3XQR�YHüL� MH� DQWURSRJHQL�XWMHFDM�X� MXJR]DSDGQLP� L� VMHYHUR]DSDGQLP�REDOQLP�]RQDPD��
2EDOQH� ]RQH� L� ]DREDOMH� VX� ]QDWQR� SRORåHQLML� L� PDQMH� YHUWLNDOQR� UDãþODQMHQL� RG� RQLK�
VD� VXSURWQH� VWUDQH� MH]HUD�� 'Xå� QMLK� VH� X� YHüRM� PMHUL� SURWHåX� VXKR]LGL� L� VWD]H�� NDR� L�
SROMRSULYUHGQH�SRYUãLQH��PDVOLQLFL� L�YLQRJUDGL���1D�VDPRP�MXJX�MH]HUD�QDOD]L�VH�NDQDO�
3URVLND�X]�NRML�MH�L�XWYUÿHQL�GLR�REDOH��XNXSQR�������XNXSQH�GXOMLQH�REDOD���1D�WH�REDOH��
SUHPD�VMHYHUR]DSDGX��QDVWDYOMDMX�VH�REDOH�V�SROMRSULYUHGRP�XQXWDU�SULREDOQH�]RQH��6OLND�
4).

8NXSQD�GXOMLQD�REDOD�X�þLMRM�VH�SULREDOQRM�]RQL�REUDÿXMX�SROMRSULYUHGQH�SRYUãLQH�L]QRVL�
��������3ULURGQRVW�SUR¿OD�REDOQH�]RQH�QDMYLãH�QDUXãDYDMX�VXKR]LGL�L�VWD]H��7DNYH�REDOQH�
]RQH�]DX]LPDMX��������XNXSQLK�REDOQLK�]RQD�MH]HUD��*RWRYR�SULURGQX�REDOX��REDOQX�]RQX�
L�ULSDULMVNX�YHJHWDFLMX�LPD��������MH]HUD��
.RULãWHQMH�]HPOMLãWD�X�WRSRJUDIVNRP�VOLMHYX�]QDþDMQR�XWMHþH�QD�XNXSQR�KLGURPRUIRORãNR�
VWDQMH�9UDQVNRJ�MH]HUD��1D�VOLMHYX�RNR������SRYUãLQH�]DX]LPDMX�SULURGQD�L�JRWRYR�SULURGQD�
SRGUXþMD��*RWRYR������SRYUãLQH�VOLMHYD�SRNULYHQR�MH�SROMRSULYUHGQLP�SRYUãLQDPD��L�WR�
SUHWHåQR�SRYUãLQDPD� LQWHQ]LYQH�SROMRSULYUHGH��1HãWR�YLãH�RG�����SRYUãLQH� ]DX]LPDMX�
XUEDQD�L�XPMHWQR�L]JUDÿHQD�SRGUXþMD��7DEOLFD�����

+LGURPRUIRORãNR�VWDQMH�SULURGQLK�MH]HUD�REXKYDüHQLK�KLGURPRUIRORãNLP�PRQLWRULQJRP�
X�+UYDWVNRM�MH�JRWRYR�SULURGQR�LOL�QH]QDWQR�SURPLMHQMHQR��.DR�QDMYHüL�KLGURPRUIRORãNL�
SULWLVFL�GH¿QLUDQL�VX�XWMHFDML�QD�SULURGQRVW�REDOH�L�SULREDOQH�]RQH�WH�NRULãWHQMH�]HPOMLãWD�

6OLND����7LSRYL�REDOD�L�SULREDOQLK�]RQD�
9UDQVNRJ�MH]HUD�X�'DOPDFLML
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QD�SRGUXþMX�VOLMHYD��
ýLQMHQLFD�GD�VX�þHWLUL�RG�VHGDP�PRQLWRULQJRP�]DKYDüHQLK�SULURGQLK�MH]HUD�X�]DãWLüHQLP�
SRGUXþMLPD�SUXåD�L�SUHGQRVWL�L�QHGRVWDWNH�X�QMLKRYRP�RþXYDQMX��6�MHGQH�VWUDQH�]DNRQVNL�
VH�ãWLWL�QMLKRYD�SULURGQRVW��GRN�V�GUXJH�WXULVWLþND�YDORUL]DFLMD�SURVWRUD�SDUNRYD�QDUXãDYD�
QMLKRYR� VWDQMH�� 7XUL]DP� MH� VYH�PDVRYQLML� SRJRWRYR� X�13� 3OLWYLþND� MH]HUD�� DOL� L� X� 13�
.UND��.DNR�EL�VH�SULYXNDR�L�RGUåDR�YHOLN�EURM�JRVWLMX�SRWUHEQD�MH�L]JUDGQMD�L�RGUåDYDQMH�
LQIUDVWUXNWXUH��SULMH�VYHJD�SMHãDþNLK�VWD]D��NRMD�GLUHNWQR�XWMHþH�QD�KLGURPRUIRORãNR�VWDQMH�
MH]HUD��8WMHFDMHP�QD�KLGURPRUIRORãNR�VWDQMH�GLUHNWQR�VH�XWMHþH�L�QD�FMHORNXSQR�HNRORãNR�
VWDQMH�MH]HUD�WH�EL�VH�VWRJD�WUHEDOR�UD]PDWUDWL�PMHUH�QMLKRYD�XEODåDYDQMD�L�SURQDODåHQMD�
UDYQRWHåH�L]PHÿX�HNRQRPVNH�HNVSORDWDFLMH�L�]DãWLWH�MH]HUD��

LITERATURA 

>�@� %LRQGLü��%���%LRQGLü��5���0HDãNL��+�����������7KH�FRQFHSWXDO�K\GURJHRORJLFDO�PRG-

HO�RI�WKH�3OLWYLFH�/DNHV��*HRORJLD�&URDWLFD���������������
>�@� %LRSRUWDO���������*,6�SUHJOHGQLN��KWWS���ZZZ�ELRSRUWDO�KU�JLV�������������
>�@� %RþLü��1�����������3OLWYLþND�MH]HUD�±�WDPR�JGMH�YRGD�SUNRVL�NUãX��KWWS���ZZZ�JHR-

JUD¿MD�KU�KUYDWVND�SOLWYLFND�MH]HUD�WDPR�JGMH�YRGD�SUNRVL�NUVX��������������
>�@� %X]MDN��1���ýDQMHYDF��,���9XþNRYLü��,���0DUWLQLü��,���9DORåLü��/����������*HRHNRORãND�

DQDOL]D�SDUND�SULURGH�L�RNROLFH�9UDQVNRJ�MH]HUD�X�'DOPDFLML��X�5XELQLü��-���,YDQNRYLü��
,��	�%XãHOLü��*���XU����+LGURORJLMD�X�VOXåEL�]DãWLWH� L�NRULãWHQMD�YRGD�WH�VPDQMHQMD�
SRSODYQLK�UL]LND���VXYUHPHQL�WUHQGRYL�L�SULVWXSL��%UHOD��/LVWRSDG������

>�@� (1���������:DWHU�TXDOL\�JXLGDQFH�VWDQGDUG�RQ�GHWHUPLQJ�WKH�K\GURPRUSKRORJLFDO�
FRQGLWLRQV�RI�ODNHV, FprEN 16870

>�@� &25,1(�/DQG�&RYHU��������� &RSHUQLFXV�±�(XURSH¶V�H\HV�RQ�(DUWK��Q�G���KWWSV���
ODQG�FRSHUQLFXV�HX�SDQ�HXURSHDQ�FRULQH�ODQG�FRYHU�FOF�����������������

>�@� )ULW]��)�����������3RVWDQDN�L�VWDURVW�9UDQVNRJ�MH]HUD�NRG�%LRJUDGD�QD�PRUX��Geološki

vjesnik, 37, 231-243. 

>�@� *HRSRUWDO� '*8�� �������� '2)�� KWWSV���JHRSRUWDO�GJX�KU���PHQX�SRGDFL�L�VHUYLVL�
(2.1.2019.)

>�@� *OLJRUD�8GRYLþ��0���.UDOM�%RURMHYLü��.���äXWLQLü��3���âLSRã��/��	�3OHQNRYLü�0RUDM��
$��� ��������1HW�� �SK\WRSODQNWRQ� VSHFLHV�GRPLQDQFH� LQ� D� WUDYHUWLQH� ULYHULQH�/DNH�
Visovac, NP Krka, Nat. Croat���9RO������1R���������±�����=DJUHE

>��@� 0DPXåLü��3����������������2*.�âLEHQLN������������� OLVW�.�������5HGDNFLMD�L� L]-
GDQMH�6DYH]QRJ�JHRORãNRJ�]DYRGD�%HRJUDG��������J�

>��@� 0HDãNL��+�����������0RGHO�]DãWLWH�NUãNLK�YRGQLK�UHVXUVD�QD�SULPMHUX�1DFLRQDOQRJ�
SDUND���3OLWYLþND�MH]HUD¶¶��GRNWRUVNL�UDG���5*1��=DJUHE

[12] 2NYLUQD�GLUHNWLYD�R�YRGDPD���������(&��Zagreb, 72.

>��@� 3HWHUOLQ��0���8UEDQLþ��*��� ��������$�/DNHVKRUH�0RGL¿FDWLRQ� ,QGH[� DQG� LWV� DVVR-

FLDWLRQ�ZLWK�EHQWKLF�LQYHUWHEUDWHV�LQ�DOSLQH�ODNHV��X�(FRK\GURORJ\��'2,����������
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GRF��GU��VF��/XND�9DORåLü a

a� 3ULURGRVORYQR�PDWHPDWLþNL� IDNXOWHW�� 6YHXþLOLãWH� X� =DJUHEX�� *HRJUDIVNL� RGVMHN��
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b� (OHNWURSURMHNW�G�G���$OH[DQGHUD�YRQ�+XPEROGWD����=DJUHE���������+UYDWVND�
LYDQ�YXFNRYLF#HOHNWURSURMHNW�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.29.

DUGOTRAJNE PROMJENE U SASTAVU ZAJEDNICE 
PLANKTONSKIH RAKOVA AKUMULACIJE BUTONIGA

6$ä(7$.��'XJRWUDMQH�SURPMHQH�X� VDVWDYX� ]DMHGQLFH�SODQNWRQVNLK� UDNRYD�X� UD]OLþLWLP�
OLPQRORãNLP�JUDGLMHQWLPD� DNXPXODFLMH�%XWRQLJD� �+UYDWVND�� LVWUDåLYDQH� VX�X� UD]GREOMX�
YHüHP� RG� ��� JRGLQD��$NXPXODFLMD� MH� L]JUDÿHQD� NDNR� EL� VOXåLOD� EURMQLP� QDPMHQDPD��
]DãWLWD�RG�SRSODYD��RSVNUED�YRGRP�L�QDYRGQMDYDQMH��%URMQH�¿]LNDOQH�L�NHPLMVNH�YDULMDEOH�
L]PMHUHQH�WLMHNRP�LVWUDåLYDQMD�VYUVWDYDMX�DNXPXODFLMX�%XWRQLJD�X�PH]R�HXWURIQD�YRGQD�
WLMHOD��0HÿXWLP��X�SRMHGLQLP�UD]GREOMLPD�]DELOMHåHQR�MH�VPDQMHQMH�XNXSQRJ�IRVIRUD��.3.�
L�NRQFHQWUDFLMH�NORUR¿OD��7H� VX�SURPMHQH�SUDüHQH�SRPDFLPD�X� ]DMHGQLFL�SODQNWRQD� UD-
NRYD��0XOWLYDULMDQWQD�DQDOL]D�RPRJXüLOD�MH�GDOMQML�XYLG�X�VPMHQH�]DMHGQLFD�SODQNWRQVNLK�
UDNRYD��8�SUYRP�UD]GREOMX�GRPLQLUDMX�PDOHQL�UDãOMRWLFDOFL��%RVPLQD�ORQJLURVWULV���2�)��
0�OOHU�������� L�'LDSKDQRVRPD�EUDFK\XUXP��/LHYLQ������� L� VYHMHGL�YHVORQRãFL��'UXJR�
UD]GREOMH�NDUDNWHUL]LUD�]DMHGQLFD�YUVWH�&HULRGDSKQLD�TXDQGUDQJXOD��2��)��0�OOHU��������
1DMLVWDNQXWLMD�SURPMHQD�]DELOMHåHQD�MH�������JRGLQH�NDGD�SRþLQMX�GRPLQLUDWL�YUVWH��SRSXW�
'DSKQLD�VS��L�NDODQRLG�(XGLDSWRPXV�JUDFLOLV��*��2��6DUV�������
./-8ý1(�5,-(ý,��]RRSODQNWRQ��DNXPXODFLMD�%XWRQLJD

LONG-TERM CHANGES IN CRUSTACEAN PLANKTON
ASSEMBLAGES OF THE BUTONIGA RESERVOIR

$%675$&7��7KH�ORQJ�WHUP�FKDQJHV�LQ�FUXVWDFHDQ�SODQNWRQ�DVVHPEODJHV�LQ�WKH�YDU\LQJ�
OLPQRORJLFDO�JUDGLHQWV�RI� WKH�%XWRQLJD� UHVHUYRLU� �&URDWLD��ZHUH� LQYHVWLJDWHG� LQ� D� WLPH�
SHULRG�RYHU����\HDUV��7KH�UHVHUYRLU�ZDV�EXLOW�WR�VHUYH�D�QXPEHU�RI�SXUSRVHV��ÀRRG�SURWHF-
WLRQ��ZDWHU�VXSSO\�DQG�LUULJDWLRQ��1XPHURXV�SK\VLFDO�DQG�FKHPLFDO�YDULDEOHV�PHDVXUHG�
GXULQJ�WKH�LQYHVWLJDWLRQ�FODVVLI\�WKH�%XWRQLJD�UHVHUYRLU�DV�D�PHVR�HXWURSKLF�ZDWHU�ERG\��
+RZHYHU��ZH�REVHUYHG�D�GHFUHDVH�LQ�WKH�WRWDO�SKRVSKRUXV��&2'�DQG�FKORURSK\OO�FRQFHQ-

WUDWLRQ�LQ�FHUWDLQ�SHULRGV��7KHVH�FKDQJHV�ZHUH�DFFRPSDQLHG�E\�VKLIWV�LQ�WKH�FUXVWDFHDQ�
SODQNWRQ�FRPPXQLW\��$�PXOWLYDULDWH�DQDO\VLV�SURYLGHG�D�IXUWKHU�LQVLJKW�LQWR�WKH�SDUWLWLRQ-

LQJ�RI�WKH�WHPSRUDOO\�GLVWLQFW�FUXVWDFHDQ�DVVHPEODJHV��7KH�¿UVW�SHULRG�FRUUHVSRQGV�ZLWK�
SUHGRPLQDQW�VPDOO�ERGLHG�FODGRFHUDQV��%RVPLQD�ORQJLURVWULV��2�)��0�OOHU��������DQG�'L-
DSKDQRVRPD�EUDFK\XUXP��/LHYLQ��������DQG�RPQLYRURXV�F\FORSRLGV��7KH�VHFRQG�SHULRG�
FRUUHVSRQGV�ZLWK�WKH�FODGRFHUDQ�FRPPXQLW\�GRPLQDWHG�E\�&HULRGDSKQLD�TXDQGUDQJXOD�
�2��)��0�OOHU�������DSSHDULQJ�LQ�KLJKHU�QXPEHUV��7KH�PRVW�SURPLQHQW�FKDQJH�ZDV�QR-
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WLFHG�LQ������ZKHQ�ODUJH�KHUELYRURXV�VSHFLHV��OLNH�'DSKQLD�VS��DQG�FDODQRLG�(XGLDSWRPXV�
JUDFLOLV��*��2��6DUV�������WRRN�RYHU�WKH�FUXVWDFHDQ�FRPPXQLW\�RI�WKH�%XWRQLJD�UHVHUYRLU���
.(<:25'6��]RRSODQNWRQ��%XWRQLJD�UHVHUYRLU

1. UVOD

'XJRJRGLãQMH�SURPMHQH�X�EURMQRVWL�SODQNWRQVNLK�UDNRYD�X�VODWNRYRGQLP�HNRVXVWDYLPD�
XJODYQRP� VX� XVPMHUHQH� QD� VNXSLQX�&ODGRFHUD� �UDãOMRWLFDOFL�� L� WR� YUVWH� URGD�'DSKQLD,
NDR�NOMXþQH�NRQ]XPHQWH�¿WRSODQNWRQD��0DQMH�SR]RUQRVWL� MH�XVPMHUHQR�QD�VODWNRYRGQH�
SODQNWRQVNH�UDNRYH�&RSHSRGD��YHVORQRãFH���LDNR�RYD�VNXSLQD�LPD�WDNRÿHU�VORåHQX�XORJX�
X�WUR¿þNRM�GLQDPLFL�YRGHQLK�HNRVXVWDYD��9HVORQRãFL�VX�JODYQD�KUDQD�ULEDPD��D�VDPL�VH�
KUDQH�ãLURNLP�UDVSRQRP�RUJDQL]DPD�RG�¿WRSODQNWRQD�L�SURWR]RD�GR�VLWQRJ�]RRSODQNWRQD��
&\FORSRLGD� �FLNORSRLGQL�YHVORQRãFL��XWMHþX�QD� VWUXNWXUX�SODQNWRQVNLK�]DMHGQLFD�SXWHP�
VHOHNWLYQH�SUHGDFLMH���&KDQJ�L�+DQD]DWR���������GRN�&DODQRLGD��NDODQRLGQL�YHVORQRãFL��
LPDMX�ELOMRMHGQX�SUHKUDQX��äLYRWQL�FLNOXV�YHVORQRåDFD�LPD�UD]OLþLWH�ID]H�þLMD�VH�HNRORJLMD�
L�RVMHWOMLYRVW�QD�SULWLVNH�X�RNROLãX� �KUDQD��SUHGDWRUL,�KUDQMLYH� WYDUL� LWG���PLMHQMD�RYLVQR�
R�YUVWL��.DR�SRVOMHGLFD�WRJD��LQWHQ]LWHW�RGJRYRUD�QD�SURPMHQH�X�RNROLãX�MH�VSHFL¿þDQ�]D�
SRMHGLQH�YUVWH��ãWR�UH]XOWLUD�UD]OLþLWLP�REUDVFLPD�GRPLQDFLMH��7DNR�VX�&\FORSRLGD�RVMHWOMLYL�
QD�GRVWXSQRVW�KUDQH�L�GRPLQDQWQL�VX�X�HXWURIQLP�MH]HULPD��GRN�VH�&DODQRLGD�þLQH�PDQMH�
RVMHWOMLYLP�QD�GRVWXSQRVW�KUDQH�L�RELþQR�VX�EURMQLML�RG�SUHWKRGQLK�X�ROLJRWURIQLP�MH]HULPD�
�6RPPHU�L�6WLERU��������
8ORJD�SODQNWRQVNLK�YHVORQRåDFD�X�HNRORJLML�MH]HUD��NDR�L�QMLKRYD�RVMHWOMLYRVW�QD�SURPMHQH�
X�RNROLãX��þLQL�RYX�VNXSLQX�SULNODGQLP�ELRORãNLP�PRGHORP�]D�LVWUDåLYDQMH�SURPMHQD�X�
YRGHQLP�HNRVXVWDYLPD�L�LQWHUDNFLMDPD�X�KUDQLGEHQRM�PUHåL��
8�RYRP�VPR�LVWUDåLYDQMX�SUDWLOL�GXJRJRGLãQMH�SURPMHQH�X�]DMHGQLFL�SODQNWRQVNLK�UDNRYD�
X�DNXPXODFLML�%XWRQLJD�X�UD]GREOMX�RG�������GR�������1Dã�JODYQL�FLOM�ELR�MH�DQDOL]LUDWL�
GXJRURþQH�WUHQGRYH�X�]DMHGQLFL�&RSHSRGD�L�&ODGRFHUD�

$NXPXODFLMD�%XWRQLJD�LPD�SRYUãLQX�RG���NP2�L�QDOD]L�VH�X�VUHGLãWX�,VWUH��D�L]JUDÿHQD�MH�
������JRGLQH�L�QDPLMHQMHQD�MH�]DãWLWL�RG�SRSODYD��YRGRRSVNUEL�L�QDYRGQMDYDQMX��1DNRQ�
SUREQRJ�SXQMHQMD�L�SUDåQMHQMD��WUDMQR�MH�QDSXQMHQD�������JRGLQH��0HãWURY�L�VXU���������
7UL� PDOH� UMHþLFH� �5DþLFH�� 3RGPHULþüH� L� %XWRQLJD�� QDSDMDMX� DNXPXODFLMX� �7DEOLFD� ���
VOLND�����5D]LQD�YRGH�X�DNXPXODFLML�RYLVL�R�GRWRNX�L]�VOLYQRJ�SRGUXþMD�L�RGOMHYX�NRMLP�
XSUDYOMD�,VWDUVNL�YRGRYRG��6UHGQMD�JRGLãQMD�NROLþLQD�RERULQD�QD�RYRP�SRGUXþMX�MH�RNR�
�����PP��V�PDNVLPXPRP�X�SUROMHüH�L�MHVHQ�L�YLVRNLP�GQHYQLP�L�VDWQLP�LQWHQ]LWHWLPD�
�GQHYQH�NROLþLQH�SDGDOLQD�SUHNR�����PP���7LMHNRP�SUROMHüD� DNXPXODFLMD� MH� LVSXQMHQD�
EXMLþQRP�YRGRP�X]URNRYDQRP�NLãDPD�X�VOLYQRP�SRGUXþMX��5D]LQD�YRGH�X�DNXPXODFLML�
WLMHNRP�WRJ�UD]GREOMD�RELþQR�QH�SUHOD]L����P�QDGPRUVNH�YLVLQH��DNXPXODFLMD�%XWRQLJD�
LPD�SUHOMHY�QD�QDGPRUVNRM�YLVLQL�RG����P�QDGPRUVNH�YLVLQH��3RYUHPHQR��WLMHNRP�OMHWD��
RGUHÿHQD�NROLþLQD�YRGH�VH�FUSL�L�NRULVWL�]D�YRGRRSVNUEX��2YDNYR�NRULãWHQMH�PLMHQMD�UD]LQX�
YRGH�]D�RNR���P��RNROQR�SRGUXþMH�LPD�L�GUXJH�L]YRUH�SLWNH�YRGH���.RQDþQR��SRþHWNRP�
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MHVHQL��RELþQR�X�UXMQX��UD]LQD�YRGH�X�DNXPXODFLML�VH�VPDQMXMH�VYH�GRN�QH�GRVWLJQH����P�
QDGPRUVNH�YLVLQH��LVSXãWDQMHP�YRGH�L]�KLSROLPQLMVNRJ�VORMD�SUHNR�NRQWUROLUDQRJ�L]OMHYD��
6YUKD�RYH�RSHUDFLMH�MH�SULSUHPD�DNXPXODFLMX�]D�SULKYDüDQMH�EXMLþQLK�YRGD�X]URNRYDQLK�
NLãDPD�X�VOLYQRP�SRGUXþMX�WLMHNRP�RYRJ�GLMHOD�JRGLQH�

6OLND����3RGUXþMH�LVWUDåLYDQMD
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7DEOLFD����0RIRPHWULMVNL�SDUDPHWUL�DNXPXODFLMH�%XWRQLJD

Varijabla jedinice

1DGPRUVND�YLVLQD 37 P

���[���6 P2

�����[���6 P2

9ROXPHQ��]DSUHPLQD� �����[���6 P3

0DNVLPDOQD�GXELQD 12 P

Srednja dubina 7.04 P

2.2. Uzorkovanje zooplanktona

8]RUFL�VX�VDNXSOMDQL�PMHVHþQR�QD�QDMGXEOMHP�GLMHOX�DNXPXODFLMH��X�EOL]LQL�EUDQH��6OLND�
����QD�GXELQDPD�RG������������L����P��8]RUFL�VX�X]HWL�FUSFHP�]DSUHPLQH���/��'HVHW�OLWDUD�
YRGH�QD�VYDNRM�GXELQL�¿OWULUDQR�MH�NUR]�]RRSODQNWRQVNX�PUHåLFX�RG�SURPMHUD�SRUD�����P��
8]RUFL�VX�VDþXYDQL�X�����IRUPDOGHKLGX��9UVWH�X�]RRSODQNWRQX�LGHQWL¿FLUDQH�VX�SUHPD�
(LQVOH��������0DUJDULWRUD��������L�SUHEURMDQH�XSRUDERP�LQYHUWQRJ�PLNURVNRSD��9HOLþLQD�
MHGLQNL� L]PMHUHQD� MH� RNXODUQLP� PLNURPHWURP� �SR� ���WDN� MHGLQNL� VYDNH� YUVWH��� D� RYDM�
SRGDWDN�NRULãWHQ�MH�X�L]UDþXQX�ELRPDVH�XSRWUHERP�MHGQDGåEL�SUHPD�%RWWUHOO�L�VXU����������

2.3. Kemija vode

Kisik u vodi (O2�� L� WHPSHUDWXUD�YRGH� �7HPS��PMHUHQL� VX�SULMHQRVQRP�VRQGRP� �:7:�
2[L�����%���S+�SRPRüX�SULMHQRVQH�VRQGH��:7:�S+���0HWHU�S+����L���GRN�MH�SUR]LUQRVW�
�6HFL��RGUHÿHQD�6HFFKL�GLVNRP�SURPMHUD����FP��2VWDOL�NHPLMVNL�SDUDPHWUL��XNXSQL�IRVIRU�
�� 73�� WRSLYL� UHDNWLYQL� IRVIRU� �� 653�� QLWULW�� QLWUDW�� DPRQLMDN�� NHPLMVND� SRWURãQMD� NLVLND�
��.3.��NORUR¿O�a� ��&KO� D��PMHUHQL� VX�SUHPD�$3+$� ��������3RGDFL�R� UD]LQL�YRGRVWDMD�
�UD]LQD��GRELYHQL�VX�RG�QDGOHåQLK�WLMHOD��,VWDUVNL�YRGRYRG�G�R�R��

6YH� VWDWLVWLþNH� DQDOL]H� SURYHGHQH� VX� SRPRüX� 35,0(5� �� �&ODUNH� L� :DUZLFN�� ������
VWDWLVWLþNRJ� SDNHWD�� 7HKQLNH� QH�PHWULþNRJ� YLãHGLPHQ]LRQDOQRJ� VNDOLUDQMD� �0'6�� X�
NRPELQDFLML� V� %UD\�&XUWLVRYRP� VOLþQRãüX� SRGDWDND� ELRPDVH� YUVWD� SULPLMHQMHQH� VX� QD�
PDWULFX�YUVWD�NDNR�EL�VH�XWYUGLOH�VOLþQRVWL�PHÿX�VNXSLQDPD�SODQNWRQVNLK�UDNRYD�WLMHNRP�
JRGLQD�� 'RSULQRV� UD]OLþLWLK� VYRMWL� SRMHGLQLP� JUXSDPD� NRMH� VX� L]GYRMHQH� LVSLWDQ� MH�
SRPRüX�SRVWXSND�6,03(5�DQDOL]H��3RGDFL�R�EURMQRVWL� L�ELRPDVL�]RRSODQNWRQD�VX� log-

WUDQVIRUPLUDQL�SULMH�PXOWLYDULMDQWQLK�DQDOL]D�NDNR�EL�VH�VWDELOL]LUDOD�YDULMDQFD��
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3. REZULTATI I RASPRAVA

0'6� RUGLQDFLMVND� DQDOL]D� �6OLND� ��� UD]GYRMLOD� MH� SRGDWNH� X� GYLMH� VNXSLQH� QD� UD]LQL�
VOLþQRVWL�RG�������3UYX�VNXSLQX�þLQH�X]RUFL�X]HWL�X�UD]GREOMX�RG�������GR��������VNXSLQD�
$���GUXJL�RG�������GR��������VNXSLQD�%���,]X]HWDN�MH�X]RUDN�X]HW�X�VYLEQMX�������JRGLQH��
VPMHãWHQ�X�SUYRM�VNXSLQL��'UXJD�VNXSLQD�MH�SRGLMHOMHQD�X�GYLMH�SRGJUXSH��UD]LQD�VOLþQRVW�
RG��������%��L�%��

20

40

1987

1987

1988
1988

1988

1988

1989
1989

1989

1989

1990

1990

1990

1990

1991

1991

1991

1991

1992

1992

1992

1999
1999

1999

20012001
2001

2001

2002

2002

2002

2002

2003

2003

2003

2003

2004

2004

2004

2004

2005

20052005

2005

2006

2006

2006

2006

2007

2007

2007

2007

2007

2007

2D Stress: 0,14

A

B1

B2

6OLND����3RORåDM�LVWUDåLYDQLK�SRVWDMD�QD�0XUL��'UDYL�L�6DYL

5H]XOWDWL� 6,03(5� DQDOL]H� SULND]DQL� VX� X� WDEOLFL� ��� 8� DQDOL]L� VX� NRULãWHQH� VDPR� RQH�
YUVWH�NRMH�GRSULQRVH�����LOL�YLãH�UD]OLFL�L]PHÿX�X]RUDND��6NXSLQD�$�RGJRYDUD�UD]GREOMX�
RVDPGHVHWLK�L�GHYHGHVHWLK�JRGLQD�X�NRMHP�GRPLQLUDMX�%RVPLQD�ORQJLURVWULV i &\FORSs sp. 

RYD�JUXSD�VH�UD]GYDMD�QD�UD]LQL�SURVMHþQH�VOLþQRVWL�RG����������6NXSLQD�%�SRGLMHOMHQD�
MH� X� GYLMH� SRGVNXSLQH�� SUYD� MH� NDUDNWHUL]LUDQD� YUVWDPD� &HULRGDSKQLD� TXDGUDQJXOD i 

'LDSKDQRVRPD�EUDFK\XUXP� V�SURVMHþQRP�VOLþQRãüX�RG����������GUXJX�NDUDNWHUL]LUDMX�
'DSKQLD�sp. i (XGLDSWRPXV�JUDFLOLV��D�VOLþQRVW�L]QRVL���������
1DMYHüD�UD]OLND�MH�L]PHÿX�VNXSLQD�$�L�%���V�SURVMHþQRP�UD]OLþLWRãüX�RG����������5D]OLFL�
RYLK� VNXSLQD� QDMYLãH� GRSULQRVH� YUVWH�B. longirostris i 'DSKQLD� VS�� *ODYQH� YUVWH� NRMH�
GRSULQRVH�UD]OLFL� L]PHÿX�VNXSLQD�$�L�%��VX��&��TXDGUDQJXOD, B. longirostris i &\FORSV
VS���SURVMHþQD�UD]OLND�PHÿX�WLP�VNXSLQDPD�MH����������1DMQLåD�UD]OLþLWRVW�����������ELOD�
MH� L]PHÿX�VNXSLQD�%�� L�%���X�RYRP�VOXþDMX�YUVWH�NRMH�VX�QDMYDåQLMH�X� UD]GYDMDQMX� WLK�
VNXSLQD�VX��&��TXDGUDQJXOD, 'DSKQLD i (��JUDFLOLV.
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7DEOLFD����5H]XOWDWL�6,03(5�DQDOL]H��GRSULQRV�YUVWD��VOLþQRVW�L�UD]OLþLWRVW��XQXWDU�L�
L]PHÿX�VNXSLQD�X]RUDND�LGHQWL¿FLUDQLK�WHPHOMHP�0'6�DQDOL]H

54.17 58.45 54.76 79.4 85.21 64.98

Grupa A B1 B2 AxB1 AxB2 B1xB2

Svojta
Doprinos

%
Doprinos  

%
Doprinos  

%
Doprinos 

%
Doprinos  

%
Doprinos  

%

Bosmina longirostris 42.00 18.52 18.23

Ceriodaphnia quadrangula 54.87 26.83 5.7 25.73

Diaphanosoma brachyurum 7.10 5.74 6.31

Daphnia sp. 40.20 5.76 19.97 20.89

Eudiaptomus gracils 28.81 15.72 17.05

Cyclops sp. 26.80 7.20 13.43 13.79 7.99

copepodites 12.79 12.82 9.03 8.52 9.49

nauplii 28.22 9.28 8.62 11.8 11.22 8.77

8� SRVOMHGQMD� GYD� GHVHWOMHüD� DNXPXODFLMD� %XWRQLJD� GRåLYMHOD� MH� ]QDþDMQH� SURPMHQH��
1DãL� UH]XOWDWL� RWNULYDMX� SURPMHQH� X� EURMQRVWL� L� ELRPDVL� WH� X� WUHQGX� VDVWDYD� ]DMHGQLFH�
SODQNWRQVNLK�UDNRYD�
6DVWDY�]DMHGQLFH�PRåH�VH�PLMHQMDWL�L]�UD]OLþLWLK�UD]ORJD��NDR�ãWR�VX�SURPMHQH�OLPQRORãNRJ�
JUDGLMHQWD�LOL�UHVXUVD�KUDQH��2YH�SURPMHQH�LPDMX�UD]OLþLWH�XWMHFDMH�QD�SODQNWRQVNH�UDNRYH��
&RPHUPD�L�VXU���������VX�XRþLOL�NRUHODFLMX�EURMD�YHVORQRåDFD�L�NORUR¿OD�a��¿WRSODQNWRQD���
GRN� VX� 6RPPHU� L� VXU�� �������� 6DQWHU� ������� XWYUGLOL� GD� VDVWDY� DOJL� RGUHÿXMH� VDVWDY� L�
VWUXNWXUX�SODQNWRQVNLK�&RSHSRGD��6XNFHVLMH�X�]DMHGQLFL�SODQNWRQVNLK�UDãOMRWLFDODFD�PRJX�
VH�REMDVQLWL�L�UD]OLþLWLP�QDþLQLPD�KUDQMHQMD�YUVWD�URGRYD�'DSKQLD i %RVPLQD (Horn i Horn, 

������6RPPHU��������L�RVFLODFLMDPD�WHPSHUDWXUQH��+RUQ���������8�VOXþDMX�DNXPXODFLMH�
%XWRQLJD�0'6�DQDOL]RP�UD]GYRMLOH�VX�VH�WUL�VNXSLQH��WUL�NDUDNWHULVWLþQH�]DMHGQLFH��NRMH�
NRUHVSRQGLUDMX�V�WUL�UD]GREOMD��3UYL�SHULRG��VNXSLQD�$��RGLMHOMHQ�RG�RVWDOD�GYD,�D�VDVWRML�VH�
RG�X]RUDND�X]HWLK�SULMH�������JRGLQH��.DUDNWHUL]LUD�JD�YLãD�WUR¿þND�UD]LQD�L�]DVWXSOMHQRVW�
PRGUR�]HOHQLK� DOJL� X� DNXPXODFLML� �0UDNRYþLü� L� VXU��� ������� 0DOH� YUVWH� SODQNWRQVNLK�
UDNRYD�SRSXW�RQLK�L]�URGD�%RVPLQD�L�UD]YRMQL�VWDGLML�YHVORQRåDFD��QDXSOLML��GRPLQLUDMX�X�
RYDNYLP�XYMHWLPD�ãWR�MH�VXNODGQR�UDGX�:KLWPDQ�L�VXU����������'RLVWD��QDMYHüD�NRUHODFLMX�
V�JUXSRP�$�LPD�YUVWD�B. longirostris��7DNRÿHU��X�MH]HULPD�YLãHJ�VWXSQMD�WUR¿MH�EURMQLMD�
MH� VNXSLQD�&\FORSRLGD� X� RGQRVX�QD� VNXSLQX�&DODQRLGD� �(LQVOH�� �������7R� MH� X� VNODGX�
V� GRPLQDFLMRP� &\FORSV� VS��� RYD� VYRMWD� MH� L]GYRMHQD� NDR� GUXJD� NDUDNWHULVWLþQD� YUVWD�
razdoblja A. 

'UXJR� UD]GREOMH� L]GYRMHQR� 0'6� DQDOL]RP� REXKYDüD� X]RUNH� X]HWH� RG� ������ �� ������
JRGLQH��6OLND�����2QR�VH�PRåH�SRGLMHOLWL�QD�GYLMH�SRG�JUXSH��%��L�%����NRMH�VH�GMHORPLþQR�
SUHNODSDMX��D�X�RYLVQRVWL�R�GRPLQDFLML�SRMHGLQLK�VNXSLQD�¿WRSODQNWRQD��3UYD�MH�SRGJUXSD�
�%��� NDUDNWHUL]LUDQD� MH� GRPLQDFLMRP� DOJL� NUHPHQMDãLFD� X� ¿WRSODQNWRQX� �0UDNRYþLü� L�
sur., 2005),�D�WDGD�VH�NDR�NDUDNWHULVWLþQD�YUVWD�X�]DMHGQLFL�SODQNWRQVNLK�UDNRYD�SRMDYOMXMH�
&HULRGDSKQLD�TXDGUDQJXOD��3RYHüDQD�EURMQRVW�RYH�YUVWH�SRYH]DQD�MH�V�YHOLNRP�EURMQRãüX�
DOJL�NUHPHQMDãLFD��'DYLGVRQ�L�VXU���������/HODQG�L�%HUNDV���������
'UXJD�SRGJUXSD��%����YH]DQD�MH�X]�X]RUNH�X]HWH�WLMHNRP�������L�������JRGLQH�NDGD�MH�
X� ¿WRSODQNWRQX� ]DELOMHåHQD� YHüD� EURMQRVW�'LQRSK\WD� L�&KORURSK\WD� �0UDNRYþLü� L� VXU���
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�������7D�MH�SURPMHQD�YMHURMDWQR�L]D]YDOD�MRã�MHGQX�SURPMHQX�X�]DMHGQLFL�SODQNWRQVNLK�
UDNRYD��SRþHWDN�GRPLQDFLMH�YUVWD�URGD�'DSKQLD�L�YUVWH�(XGLDSWRPXV�JUDFLOLV��=D�VYRMWH�
'DSKQLD�SRVWRMH�SRGDFL�GD�VH�KUDQH�]HOHQLP�DOJDPD��0XFN�	�/DPSHUW��������+RUQ��	�
+RUQ���������GRN�VH�YUVWH�URGD�(XGLDSWRPXV�RELOQR�PRJX�KUDQLWL�GLQRÀDJHODWLPD��6DQWHU��
�������������6WRJD�VX�RYH�VYRMWH�SURQDãOH�SRYROMQR�XYMHWH�QDNRQ�WUDQVIRUPDFLMH�VDVWDYD�
¿WRSODQNWRQD�L�SUHX]HOH�GRPLQDFLMX�X�]DMHGQLFL�SODQNWRQVNLK�UDNRYD�X�RYRP�UD]GREOMX.

3URPMHQD� VWUXNWXUH� ]DMHGQLFH� UDNRYD� RG�PDOLK� GHWULWLYRUQLK� YUVWD� GR� YHOLNLK� ELOMRMHGD�
NRMD�VH�GRJRGLOD�X�DNXPXODFLML�%XWRQLJD�WLMHNRP�SULND]DQRJ�LVWUDåLYDQRJ�UD]GREOMD�PRåH�
ELWL�SRVOMHGLFD�KLGURORãNLK�L�WHPSHUDWXUQLK�YDULMDFLMD��UDVSRORåLYRVWL�KUDQH��LOL�SUHGDWRUD��
SRVHEQR� ULED��3UHGDFLMD� ]RRSODQNWLYRDUVNLP� ULEDPD�PRåH�SULGRQLMHWL� GRPLQDFLML�PDOLK�
REOLND� ]RRSODQNWRQD��3UHPGD� MH� VDVWDY� LKWLRIDXQH� LPD� ]QDþDMQX�XORJX�X� VWUXNWXULUDQMX�
]DMHGQLFH�]RRSODQNWRQD��ÄERWWRP�XS³�XþLQDN��L]YRUL�KUDQH��X�DNXPXODFLML�%XWRQLJD�þLQL�
VH�NOMXþQLP�þLPEHQLNRP�X�RGUHÿLYDQMX�VWUXNWXUH�]DMHGQLFH��
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SURI�GU�VF��,YDQþLFD�7HUQMHM�a
SURI�GU�VF��=ODWNR�0LKDOMHYLü�a

a� 6YHXþLOLãWH�X�=DJUHEX��3ULURGRVORYQR�PDWHPDWLþNL�IDNXOWHW��%LRORãNL�RGVMHN��5RRVHYHO-
WRY�WUJ����������=DJUHE��+UYDWVND��LYDQFLFD�WHUQMHM#ELRO�SPI�KU, ]ODWNR�PLKDOMHYLF#
ELRO�SPI�KU
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USPOREDBA METODA EVALUACIJE EKOLOŠKOG
POTENCIJALA AKUMULACIJSKOG JEZERA BRLJAN 

LITORALA

-

6$ä(7$.��$NXPXODFLMH�VX�L]PLMHQMHQD�YRGQD�WLMHOD�QDVWDOD�SRWDSDQMHP�RNROQRJ�SRGUXþMD�
WHNXüLFH�NRMH�VH�QDOD]L�X]YRGQR�RG�EUDQH��1D�GQX�VH�UD]YLMD�]DMHGQLFD�PDNUR]RREHQWRVD�
NRMD�MH�MHGQD�RG�VDVWDYQLFD�]D�RGUHÿLYDQMH�HNRORãNRJ�SRWHQFLMDOD�YRGQLK�WLMHOD��8�QDFLR-

QDOQLP�PHWRGDPD�HYDOXDFLMH�HNRORãNRJ�SRWHQFLMDOD�X�]HPOMDPD�þODQLFDPD�(8��NRULVWL�VH�
PDNUR]RREHQWRV�SURIXQGDOD� L� OLWRUDOD��)DXQD�SURIXQGDOD�VH�VPDWUD�GREULP�LQGLNDWRURP�
WUR¿MH�WH�XND]XMH�QD�SRMDYH�DQRNVLMH�X�SULGQHQLP�VORMHYLPD��GRN��IDXQD�OLWRUDOD�XND]XMH�
QD�KLGURPRUIRORãNH�SURPMHQH��&LOM�QDãHJ�LVWUDåLYDQMD�ELR�MH�XVSRUHGLWL�PHWRGH�HYDOXDFL-
MH�HNRORãNRJ�SRWHQFLMDOD�WHPHOMHP�PDNUR]RRREHQWRVD�SURIXQGDOD�L�OLWRUDOD��8]RUNRYDQMH�
PDNUR]RREHQWRVD�SURIXQGDOD�DNXPXODFLMH�%UOMDQ�SURYHGHQR�MH�RG�������������SRPRüX�
(NPDQRYRJ�JUDELOD��GRN�MH�X]RUNRYDQMH�X�OLWRUDOX�SURYHGHQR�X�VUSQMX�������UXþQRP�EHQ-

WRV�PUHåRP��3URIXQGDO�MH�RþHNLYDQR�SRND]DR�PDQMX�UD]QROLNRVW�YUVWD�X�RGQRVX�QD�OLWR-

UDO��X]�L]UD]LWX�GRPLQDFLMX�MHGLQNL�VNXSLQD�2OLJRFKDHWD�L�&KLURQRPLGDH��$NXPXODFLMD�MH�
VYUVWDQD�X�NDWHJRULMX�GREURJ�HNRORãNRJ�SRWHQFLMDOD�WHPHOMHP�]DMHGQLFH�PDNUR]RREHQWRVD�
SURIXQGDOD��������L�OLWRUDOD���������5D]OLNH�X�RFMHQL�XND]XMX�QD�UD]OLþLW�LQWHQ]LWHW�SULWLVD-
ND��,]YRU�RUJDQVNRJ�RSWHUHüHQMD�SURWRþQH�DNXPXODFLMH�SRWMHþH�L]�X]YRGQLK�GLMHORYD�VOL-
MHYD�NRML�VH�DNXPXOLUD�X�GXEOMLP�GLMHORYLPD��ãWR�X�NRQDþQLFL�UH]XOWLUD�ORãLMRP�RFMHQRP�
HNRORãNRJ�SRWHQFLMDOD��'ULIW�L�YHOLNL�XWMHFDM�ULMHNH�.UNH�X]URNXMH�SRMDYX�ULMHþQLK�HOHPHQD-
WD�X� IDXQL� OLWRUDOD�� ãWR� UH]XOWLUD�YHüLP�ERJDWVWYRP�VYRMWL� WH�YHüRP�NRQDþQRP�RFMHQRP�
HNRORãNRJ�SRWHQFLMDOD�
./-8ý1(�5,-(ý,��PDNUR]RREHQWRV��SURIXQGDO��OLWRUDO
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COMPARISON OF METHODS FOR ASSESSING THE ECOLOGICAL 
POTENTIAL OF BRLJAN RESERVOIR BASED ON MACROZOO-

BENTHOS IN THE PROFUNDAL AND LITTORAL ZONES

$%675$&7��5HVHUYRLUV�DUH�PRGL¿HG�ZDWHU�ERGLHV�IRUPHG�E\�VXEPHUJLQJ�DQ�DUHD�VXU-
URXQGLQJ�D�ZDWHUFRXUVH�DQG�ORFDWHG�XSVWUHDP�RI�D�GDP��0DFUR]RREHQWKRV�FRPPXQLW\��
ZKLFK�LV�RQH�RI�WKH�IXQGDPHQWDO�FRPSRQHQWV�IRU�GHWHUPLQLQJ�WKH�HFRORJLFDO�SRWHQWLDO�RI�
D�ZDWHU�ERG\��GHYHORSV�DW�D�UHVHUYRLU�ERWWRP��7KH�QDWLRQDO�PHWKRGV�IRU�DVVHVVPHQW�RI�WKH�
HFRORJLFDO�SRWHQWLDO�LQ�WKH�(8�PHPEHU�VWDWHV�XVH�PDFUR]RREHQWKRV�LQ�WKH�SURIXQGDO�DQG�
OLWWRUDO�]RQHV��3URIXQGDO�IDXQD�LV�FRQVLGHUHG�D�JRRG�WURSK\�LQGLFDWRU�VLJQDOOLQJ�WKH�RFFXU-
UHQFH�RI�DQR[LD�LQ�WKH�ERWWRP�OD\HUV�ZKHUHDV�OLWWRUDO�IDXQD�LQGLFDWHV�K\GURPRUSKRORJLFDO�
FKDQJHV��7KH�DLP�RI�RXU�UHVHDUFK�ZDV�WR�FRPSDUH�PHWKRGV�IRU�DVVHVVLQJ�WKH�HFRORJLFDO�
SRWHQWLDO�EDVHG�RQ�PDFUR]RREHQWKRV�LQ�WKH�SURIXQGDO�DQG�OLWWRUDO�]RQHV��7KH�VDPSOLQJ�RI�
PDFUR]RREHQWKRV�LQ�WKH�SURIXQGDO�]RQH�RI�%UOMDQ�5HVHUYRLU�ZDV�FRQGXFWHG�IURP������
�����ZLWK�WKH�(NPDQ�JUDE�VDPSOHU�ZKLOH�WKH�VDPSOLQJ�LQ�LWV�OLWWRUDO�]RQH�WRRN�SODFH�LQ�
-XO\������ZLWK�D�KDQG�QHW��$V�H[SHFWHG��WKH�SURIXQGDO�]RQH�FRQWDLQHG�D�ORZHU�GLYHUVLW\�
RI�VSHFLHV�LQ�FRPSDULVRQ�WR�WKH�OLWWRUDO�]RQH��ZLWK�D�PDUNHG�SUHGRPLQDQFH�RI�2OLJRFKDH-
WD�DQG�&KLURQRPLGDH�VSHFLPHQV��%UOMDQ�5HVHUYRLU�LV�FODVVL¿HG�DV�KDYLQJ�JRRG�HFRORJL-
FDO�SRWHQWLDO�EDVHG�RQ�ERWK�WKH�SURIXQGDO�FRPPXQLW\��������DQG�WKH�OLWWRUDO�FRPPXQLW\�
��������ZLWK�WKLV�GL൵HUHQFH�UHÀHFWLQJ�GL൵HUHQW�SUHVVXUH�LQWHQVLWLHV��7KH�VRXUFH�RI�RUJDQLF�
SUHVVXUHV�LQ�WKLV�UXQ�RI�ULYHU�UHVHUYRLU�FRPHV�IURP�WKH�XSVWUHDP�SDUWV�RI�WKH�EDVLQ�DQG�
DFFXPXODWHV�LQ�LWV�GHHSHU�SDUWV��¿QDOO\�UHVXOWLQJ�LQ�D�ORZHU�HFRORJLFDO�SRWHQWLDO��7KH�GULIW�
DQG�D�ODUJH�LPSDFW�RI�WKH�.UND�5LYHU�FDXVHV�WKH�RFFXUUHQFH�RI�ULYHU�HOHPHQWV�LQ�WKH�IDXQD�
RI�WKH�OLWWRUDO�]RQH��UHVXOWLQJ�LQ�D�JUHDWHU�DEXQGDQFH�RI�VSHFLHV�DQG�D�KLJKHU�¿QDO�DVVHVV-
PHQW�RI�WKH�HFRORJLFDO�SRWHQWLDO�
.(<:25'6��PDFUR]RREHQWKRV��SURIXQGDO��OLWWRUDO

1. UVOD

$NXPXODFLMH�VX�L]PLMHQMHQD�YRGQD�WLMHOD�QDVWDOD�SRWDSDQMHP�RNROQRJ�SRGUXþMD�WHNXüLFH�
NRMH�VH�QDOD]L�X]YRGQR�RG�EUDQH��3ULPDUQR�VH�VWYDUDMX�]D�SRWUHEH�QDYRGQMDYDQMD��YRGRRS-

VNUEH��SULKYDüDQMD�MHVHQVNRJ�L�LOL�]LPVNRJ�YRGQRJ�YDOD�WH�GRELYDQMD�HOHNWULþQH�HQHUJLMH��
0QRJD� LVWUDåLYDQMD� DUJXPHQWLUDMX� NDNR� MH� RYDM� WLS� XPMHWQLK� VWDMDüLFD� WDNRÿHU� YDåDQ� V�
DVSHNWD�RþXYDQMD�ELRUD]QROLNRVWL�� MHU�RQH�RVLJXUDYDMX�VWDQLãWD�]D�PQRJH�YUVWH�åLYRWLQMD�
�SWLFD�� ULED��NXNDFD� L� VO��� WH�XWMHþX�QD�SRMDþDQ� UD]YRM�RNROQH�YHJHWDFLMH� �%D[WHU��������
,U]�� ������9LOHQLFD� L� VXU��� �������1D�GQX� VWDMDüLFD� UD]YLMD� VH� ]DMHGQLFD�PDNURVNRSVNLK�
EHVNUDOMHåQMDND� �W]Y��PDNUR]RREHQWRV�� NRMD� MH� GDQDV� MHGQD� RG� WHPHOMQLK� VDVWDYQLFD� ]D�
RGUHÿLYDQMH� HNRORãNRJ� VWDQMD� L� SRWHQFLMDOD� YRGQLK� WLMHOD� �(XURSHDQ�&RPLVVLRQ�� �������
=DMHGQLFH�PDNUR]RREHQWRVD�PLMHQMDMX�VH�QD�YHUWLNDOQRP�SUR¿OX�GQD�VWDMDüLFD��VWRJD�RG�
QDMGXEOMHJ�GR�QDMSOLüHJ�GLMHOD�UD]OLNXMHPR�WUL�JODYQH�]RQH��SURIXQGDO��VXEOLWRUDO�L�OLWRUDO��
%LRORãNH�]DMHGQLFH��D�SRVHELFH�]DMHGQLFD�PDNUR]RREHQWRVD��GREUL�VX�SRND]DWHOML�NDNYRüH�
YRGH� MHU� MH� ERJDWVWYR� L� UD]QROLNRVW� QMLKRYLK� ]DMHGQLFD� XYMHWRYDQD� ¿]LNDOQR�NHPLMVNLP�
WH�KLGURORãNLP�L�PRUIRORãNLP�RELOMHåMD�VODWNRYRGQRJ�HNRVXVWDYD��3RLNDQH�L�VXU����������
3RYHüDQD�NRQFHQWUDFLMD�KUDQMLYLK� WYDUL��NDR�ãWR�VX� IRVIDWL� L�QLWUDWL��X�YRGHQRP�HNRVXV-
WDYX�LQWHQ]LYLUD�SURFHVH�SULPDUQH�SURGXNFLMH��PLMHQMD�UDYQRWHåX�ELRORãNLK�]DMHGQLFD�WH�
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GRYRGL� GR� SRYHüDQMD� VWXSQMD� WUR¿MH� �6FKH൵HU�� ������� 3RYLãHQL� VWXSDQM� WUR¿MH� UH]XOWLUD�
DNXPXODFLMRP�RUJDQVNLK�WYDUL�QD�GQX�MH]HUD��NRMD�SRWRP�]ERJ�LQWHQ]LYQLMH�PLNURELRORãNH�
UD]JUDGQMH�PRåH�GRYHVWL�GR�SRWSXQRJ�QHGRVWDWND�NLVLND��DQRNVLMH��QD�GQX�MH]HUD��:LO-
KPL�L�0F&OLQWRFN���������1HGRVWDWDN�NLVLND�X�SULGQHQRP�VORMX�YRGH�X]URNXMH�VPDQMHQ-

MH� L� QHVWDMDQMH� RVMHWOMLYLK� YUVWD� �)HUUDULV� L�:LOKP�� �������9UVWH� NRMH� VX� WROHUDQWQLMH� QD�
QHGRVWDWDN�NLVLND�X�WDNYLP�VOXþDMHYLPD�RELþQR�GRPLQLUDMX��/LWRUDOQR�SRGUXþMH�þHVWR�REL-
OXMH�YRGHQRP�YHJHWDFLMRP� WH�NLVLN�XJODYQRP�QLMH� OLPLWLUDMXüL� IDNWRU� UD]YRMD� UD]QROLNH�
]DMHGQLFH��0LKDOMHYLü�L�VXU����������&LOM�RYRJ�LVWUDåLYDQMD�ELR�MH�XVSRUHGLWL�PHWRGH�RFMH-
QD�HNRORãNRJ�SRWHQFLMDOD�WHPHOMX�]DMHGQLFH�PDNURVNRSVNLK�EHVNUDOMHåQMDND�L]PHÿX�GYLMH�
]RQH�VWDMDüLFH��SURIXQGDO�L�OLWRUDO�

$NXPXODFLMVNR� MH]HUR�%UOMDQ�QDOD]L�VH�QD�ULMHFL�.UNL����NP�QL]YRGQR�RG�%LOXãLü�EXND��
âLULQD� MH]HUD� MH� ����P�D�GXåLQD�������P��3RYUãLQD� DNXPXODFLMVNRJ� MH]HUD� MH� ���� NP2,

X]�SURVMHþQX�GXELQX�RG����P��0DQMLP�GLMHORP�MH�MH]HUR�QDVWDOR�UDVWRP�VHGUHQH�EDULMHUH�
VODSD�%UOMDQD��D�YHüLP�GLMHORP�JUDGQMRP�EHWRQVNH�EUDQH�DNXPXODFLMH�%UOMDQ�]D�SRWUHEH�
+(�0LOMDFND��1DPMHQD�DNXPXODFLMVNRJ�MH]HUD�MH�HQHUJHWVNR�LVNRULãWDYDQMH��,DNR�MH�VOLYQR�
SRGUXþMH�ULMHNH�.UNH�UHODWLYQR�ULMHWNR�QDVHOMHQR�WH�MH�L]YRULãQD�YRGD�þLVWD��RWSDGQH�YRGH�
QD�SRGUXþMX�JUDGD�.QLQD�NDR�L�RGX]LPDQMH�YRGH�]D�SRWUHEH�KLGURHOHNWUDQD��XJURåDYDMX�
RSVWDQDN�VHGUHQLK�EDULMHUD�L�LPDMX�XWMHFDM�QD�YRGHQH�]DMHGQLFH�%UOMDQVNRJ�MH]HUD��,VWR�WDNR�
WUHED�LVWDNQXWL�VYH�YHüL�SULWLVDN�WXULVWD�NRML�QD�RGUHÿHQLP�PMHVWLPD�SUHPDãXMH�PRJXüQRVWL�
SURVWRUD�� 2SüHQLWR�� KLGURHOHNWUDQH� LPDMX� ]QDþDMDQ� XWMHFDM� QD� KLGURORãNL� UHåLP� ULMHNH��
SRVHEQR�X�VXãQRP�UD]GREOMX�NDGD�PRJX�X]URNRYDWL�SUHVXãLYDQMH�VODSRYD��XQLãWDYDQMH�VH-
GUH�WH�QHVWDQDN�åLYRJ�VYLMHWD�QD�QMLPD��0LKDOMHYLü�L�VXU���������

2.1. Profundal

8]RUNRYDQMH�PDNUR]RREHQWRVD�RGYLMDOR�VH�QD�VUHGLQL�MH]HUD��8]RUDN�MH�X]HW�VYDNL�SXW�QD�
LVWRP�PMHVWX��2G�OLVWRSDGD�GR�SURVLQFD�������JRGLQH��RG�RåXMND�GR�VYLEQMD�������WH�X�NR-

ORYR]X�L�OLVWRSDGX�������JRGLQH��6YHXNXSQR���SXWD�
6DELUDQD�VX�SR�WUL�UHSOLNDWD�X]RUND�GQD�SRPRüX�(NPDQ�RYRJ�JUDELOD�]DKYDWQH�SRYUãLQH�
����FP2� �XNXSQR��������P2���8]RUFL� VX�QD� WHUHQX�SURVLMDQL�NUR]�PUHåLFX�RG������P��
VSUHPOMHQL� X� ERFH� ãLURNRJ� JUOD� WH� RGPDK� NRQ]HUYLUDQL� ��� �� HWDQRORP�� 8� ODERUDWR-

ULMX� MH� L]� NRQ]HUYLUDQLK� X]RUDND� RGUHÿLYDQD� EURMQRVW� SRMHGLQLK� SUHGVWDYQLND� YRGHQLK�
EHVNUDOMHãQMDND�X]�GHWHUPLQDFLMX�SUHPD�UHOHYDQWQLP�NOMXþHYLPD�GR�QDMQLåH�PRJXüH�NDW-
HJRULMH��URGD�LOL�YUVWH���8]RUFL�VX�ELOL�DQDOL]LUDQL�L�GHWHUPLQLUDQL�VWHUHROXSRP�WH�VYMHWORV-
QLP�PLNURVNRSRP�SUHPD�YRGHüRM�L�UHFHQWQRM�OLWHUDWXUL��
,QGHNVL�NRML�VX�NRULãWHQL�SULOLNRP�RFMHQH�HNRORãNRJ�SRWHQFLMDOD�WHPHOMHP�DQDOL]H�PDNUR-

]RREHQWRVD�SURIXQGDOD�

- EI (Environmental Index)�NRML�VH�WHPHOML�QD�UHODWLYQRM�EURMQRVWL�2OLJRFKDHWD��+RZ-

PLOOHU�	�6FRWW��������

(,� �

– ���$NR�VX�YULMHGQRVWL�EOL]X���UDGL�VH�R�ROLJRWURILML��D�
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9ULMHGQRVWL�(,�VH�NUHüX�X�UDVSRQX�RG���±����$NR�VX�YULMHGQRVWL�EOL]X���UDGL�VH�R�ROLJRWUR¿ML��
D�DNR�VX�EOL]X���UDGL�VH�R�HXWUR¿ML��

��WDNRÿHU�VH�L]UDþXQDYD�WHPHOMHP�VNXSLQH�&KLURQRPLGDH�
LOL�2OLJRFKDHWD�LOL�WHPHOMHP�REMH�VNXSLQH��D�L]UDþXQDYD�VH�SR�IRUPXOL��

P(,� �

%7,� �

2(.� ��(,��P(,-2OLJRFKDHWD�P(,- &KLURQRPLGDH�P(,-2OLJR�&KLUR��%7,���

F�  � NRH¿FLMHQW� RGUHÿHQ� WHPHOMHP� XNXSQH� EURMQRVWL� 2OLJRFKDHWD�� &KLURQRPLGDH� LOL�
2OLJRFKDHWD�&KLURQRPLGDH�ȈQ

0

«��ȈQ
3

 �XNXSQL�EURM�2OLJRFKDHWD� VYUVWDQLK�X� VNXSLQH�
0, 1, 2 ili 3

�VH�ED]LUD�QD�WROHUDQFLML��QHWROHUDQFLML��SRMHGLQLK�YUVWD�
SUHPD�VWXSQMHYLPD�WUR¿MH��,QGHNV�VH�ED]LUD�QD�RGQRVX�EURMQRVWL�QD�YLVRN�VWXSDQM�WUR¿MH�
WROHUDQWQLK�YUVWD��HXWURIQH�HXWURIQR�PH]RWURIQH���SUHPD�EURMQRVWL�QD�WUR¿MX�QHWROHUDQW-
QLK�YUVWD��ROLJRWURIQH�PHVRWURIQH���

n
eu
�  �EURM�HXWURIQLK�LQGLNDWRUD�

nHX�PH�  �EURM�HXWUR�PHVRWURIQLK�LQGLNDWRUD�
n

ol
�  �EURM�ROLJRWURIQLK�LQGLNDWRUD

nRO�PH�  �EURM�ROLJRWURIQR�PHVRWURIQLK�LQGLNDWRUD

2(.�  �RPMHU�HNRORãNH�NDNYRüH

2.2. Litoral

8]RUFL�PDNUR]RREHQWRVD�SULNXSOMHQL�VX�X�VUSQMX�������8]RUNRYDOR�VH�QD�GYLMH�SRVWDMH�
�%UOMDQ��� L�%UOMDQ�����0MHVWR�X]RUNRYDQMD�REXKYDüDR� MH� WUDQVHNW�RG����P�ãLULQH�REDOH�
MH]HUD��VYH�GR�WRþNH�X�NRMRM�GXELQD�YRGH�GRVHåH���P��'H¿QLUDQD�VX�þHWLUL�GXELQVND�UD]UH-
GD�����������P�������������P�������������P�L������±������P��1D�VYDNRM�SRVWDML�VH�X]HWR�MH�GH-
VHW�SRGX]RUDND�RYLVQR�R�SRVWRWNX�]DVWXSOMHQRVWL�RGUHÿHQH�GXELQH�L�VXSVWUDWD��3RGX]RUFL�V�
SRYUãLQH���î���FP���������P2��X]LPDQL�VX�VWDQGDUGQRP�UXþQRP�EHQWRV�PUHåRP�YHOLþLQH�
RND�����ȝP��$4(0�&216257,80��������8]RUFL�VX�VSUHPOMHQL�X�ERFH�ãLURNRJ�JUOD�L�
NRQ]HUYLUDQL�X������HWDQROX��3RVWXSDN�L]RODFLMH�L�GHWHUPLQDFLMH�MH�ELR�LVWL�NDR�L�]D�SUR-

IXQGDO�
,QGHNVL�NRML�VX�NRULãWHQL�SULOLNRP�RFMHQH�HNRORãNRJ�SRWHQFLMDOD�WHPHOMHP�DQDOL]H�PDNUR-

]RREHQWRVD�OLWRUDOD��
- Margalef indeks���G� ��6��������OQ�1
- % Chironomini
- N porodica
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.RQDþQD�RFMHQD�SRWHQFLMDOD�HNRORãNH�NDNYRüH�L]UDþXQDQD�MH�NDR�VUHGQMD�YULMHGQRVW�2(.�
VYH�WUL�PHWULNH��0LKDOMHYLü�L�VXU��������

3. REZULTATI I RASPRAVA

8�OLWRUDOQRP�GLMHOX�SURQDÿHQR�MH����VYRMWL�PDNURVNRSVNLK�EHVNUDOMHãQMDND��GRN�MH�X�SUR-

IXQGDOX�]DELOMHåHQR����VYRMWL��3R�EURMQRVWL�QDMGRPLQDQWQLMD�VNXSLQD�MH�*DVWURSRGD��D�VOL-
MHGL�MX�,VRSRGD��7DEOLFD������1DMEURMQLMD�]DELOMHåHQD�YUVWD�MH�ELOD�5DGRPDQLROD�FXUWD�JHU-
PDQL��*DVWURSRGD���D�SRWRP�MX�VOLMHGL�SR�EURMQRVWL�YUVWD�$VHOOXV�DTXDWLFXV (Isopoda). U 

SURIXQGDOX��VNXSLQD�2OLJRFKDHWD�MH�SRND]DOD�QDMYHüX�EURMQRVW��7DEOLFD������1DMEURMQLMD�
YUVWD�MH�ELOD�/LPQRGULOXV�KRৼPHLVWHUL�

7DEOLFD����%URMQRVW�SRMHGLQLK�VNXSLQD�PDNUR]RREHQWRVD�X�OLWRUDOX�DNXPXODFLMVNRJ�
MH]HUD�%UOMDQ��EURM�MHGLQNL�P2��

2(.� �2(.1�SRURGLFD���2(.Margalef ��2(.���&KLURQRPLQL���
SRWHQFLMDOD

SKUPINA Brljan 1 Brljan 2

ACARINAE 48 304

AMPHIPODA 9472 42720

BIVALVIA 1472 2432

COLEOPTERA 5312 10912

CERATOPOGONIDAE 1328 0

CHIRONOMIDAE 6432 8592

DOLICHOPODIDADE 16 0

TIPULIDAE 16 0

EPHEMEROPTERA 432 624

GASTROPODA 75456 153840

HIRUDINEA 624 832

ISOPODA 24896 29296

MEGALOPTERA 16 720

NEMATODA 304 816

NEUROPTERA 288 48

ODONATA 80 112

OLIGOCHAETA 4496 5408

TRICHOPTERA 304 560

TURBELLARIA 2272 5536

UKUPAN BROJ 
JEDINKI 133264 262752
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7DEOLFD����%URMQRVW�SRMHGLQLK�VNXSLQD�X�PDNUR]RREHQWRVX�SURIXQGDOD�DNXPXODFLMVNRJ�
MH]HUD�%UOMDQ��EURM�MHGLQNL�P2��

SKUPINA B P 
10/10

B
P11/10

B P 
12/10

B P 
03/11

B P 
04/11

B P 
05/11

B P 
08/11

B P 
10/11

NEMATODA 667 0 0 0 0 0 667 0

GASTROPODA 3333 9999 5333 1333 2666 2000 6000 6666

BIVALVIA 581275 532613 313302 268640 241976 155318 345965 377962

OLIGOCHAETA 4032930 1817152 1426524 2422424 3255674 2210446 5159484 3562310

Nastavak 7DEOLFD����Brojnost SRMHGLQLK�VNXSLQD X�PDNUR]RREHQWRVX�SURIXQGDOD�
DNXPXODFLMVNRJ�MH]HUD�%UOMDQ �EURM�MHGLQNL�P2��

SKUPINA B P 
10/10

B
P11/10

B P 
12/10

B P 
03/11

B P 
04/11

B P 
05/11

B P 
08/11

B P 
10/11

HIRUDINEA 667 2666 8666 4000 3333 2000 4000 667

HYDRACHNIDIA 0 0 667 0 0 0 0 0

OSTRACODA 2000 2000 0 13332 3333 2666 0 1333

ISOPODA 0 11332 73326 1333 0 667 11999 5333

AMPHIPODA 0 0 9999 0 0 0 0 0

EPHEMEROPTERA 0 0 1333 0 0 0 0 0

HETEROPTERA 667 0 0 0 0 0 0 0

COLEOPTERA 0 0 20665 0 0 0 0 667

MEGALOPTERA 0 1333 0 0 0 0 0 0

TRICHOPTERA 0 0 1333 0 0 0 0 0

CHIRONOMIDAE 72660 93324 93991 208646 189981 120655 267973 147319

CERATOPOGONIDAE 0 0 2000 0 667 2666 0 0

UKUPAN BROJ 
JEDINKI 4694199 2470419 1957139 2919708 3697630 2496418 5796088 4102257

8� SURIXQGDOX�%UOMDQD� SUHYODGDYD�PXOMHYLWR�SMHVNRYLWL� VHGLPHQW� ãWR� LPD� ]D� SRVOMHGLFX�
GRPLQDFLMX�SUHGVWDYQLND�IDXQH�NRML�NRQ]XPLUDMX�þHVWLFH�¿QRJ�L�XOWUD¿QRJ�GHWULWXVD�NDR�
ãWR� VX� PDORþHWLQDãL� �2OLJRFKDHWD�� L� WU]DOFL� �&KLURQRPLGDH��� 0DORþHWLQDã� /LPQRGULOXV�
KRৼPHLVWHUL�MH�ELR�SULVXWDQ�X�YUOR�YHOLNRP�EURMX�V�SURVMHþQRP�EURMQRãüX�RG�����������
MHGLQNL�SR�NYDGUDWQRP�PHWUX��/LPQRGULOXV�KRৼPHLVWHUL�SUHIHULUD�VHGLPHQW�ERJDW�RUJDQ-

VNRP�WYDUL�L�WROHUDQWDQ�MH�QD�XYMHWH�X�NRMLPD�VH�MDYOMD�KLSRNVLMD��8]XQRY���������*XVWH�
SRSXODFLMH�YUVWH�/��KRৼPHLVWHUL�SRVOMHGLFD�VX�WDORåHQMD�RUJDQVNH�WYDUL� L]�JRUQMHJ�GLMHOD�
YRGRWRND��SUYHQVWYHQR�NDR�SRVOMHGLFD�LVSXãWDQMD�NRPXQDOQLK�RWSDGQLK�YRGD�JUDGD�.QLQD�
u rijeku Krku).

0HWULNH� NRMH� VX� NRULãWHQH� X� RFMHQL� HNRORãNRJ� SRWHQFLMDOD� SURIXQGDOD� SUHWHåLWR� VX� ELOH�
WHPHOMHQH�QD�SULSDGQLFLPD�QDYHGHQLK�VNXSLQD��RVLP�%7,���.RQDþQD�RFMHQD�HNRORãNRJ�SR-

WHQFLMDOD�WHPHOMHQD�QD�RYLP�PHWULNDPD�MH������ãWR�SULSDGD�NDWHJRULML�GREURJ�SRWHQFLMDOD�
�7DEOLFD������6YL�LQGHNVL�QD�WHPHOMX�PDNURVNRSVNLK�EHVNUDOMHåQMDND�SURIXQGDOD�RGQRVH�VH�
QD�SURFMHQX�VWXSQMD�WUR¿MH��
0XOWLPHWULþNL�LQGHNV�NRULãWHQ�]D�SURFMHQX�HNRORãNRJ�SRWHQFLMDOD�X�OLWRUDOX�RGJRYDUD�QD�
YHüL�UDVSRQ�VWUHVRUD��SD�WDNR�X]�RGJRYRU�QD�SRYHüDQL�VWXSDQM�WUR¿MH��YULMHGQRVWL�LQGHNVD�
WDNRÿHU� SDGDMX� DNR� VX� SULVXWQH� KLGURPRUIRORãNH� GHJUDGDFLMH� VWDQLãWD�� .DR� SRVOMHGLFD�
XWMHFDMD�ULMHNH�.UNH�L�GULIWD��X�]DMHGQLFL�IDXQH�OLWRUDOD�MDYOMD�VH�YHüH�ERJDWVWYR�VYRMWL�NRMH�
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SDN�UH]XOWLUD�YHüRP�NRQDþQRP�RFMHQRP�HNRORãNH�NDNYRüH��9ULMHGQRVW�2(.�L]PMHUHQD�X�
]RQL�OLWRUDOD�ELOD�MH������ãWR�MH�LVWR�WDNR�XND]LYDOR�QD�NDWHJRULMX�GREURJ�SRWHQFLMDOD��7D-
EOLFD������QR�YLGLPR�GD� VX�QXPHULþNH�YULMHGQRVWL�2(.�QD� VXSURWQLP�NUDMHYLPD�XQXWDU�
VHJPHQWD�NRML�RGUHÿXMH�HNRORãNR�VWDQMH�NDR�ÄGREUR³�������L��������0RJXüL�UD]ORJ�QLåH�
RFMHQH�X�SURIXQGDOX�MH� LQWHQ]LYQLMH�]DGUåDYDQMH�L� WDORåHQMH�RUJDQVNLK�WYDUL�X�RYRM�]RQL�
�5DEHQL�L�-DFREVRQ��������NRMH�QD�SRVOMHWNX�GRYRGL�GR�SRYHüDQMD�VWXSQMD�WUR¿MH��.DR�ãWR�
MH�SUHWKRGQR�UHþHQR��%UOMDQ� MH�SURWRþQR� MH]HUR�� L]YRU�RUJDQVNRJ�RSWHUHüHQMD�SRWMHþH� L]�
X]YRGQLK�GLMHORYD�WRND�WH�VH�DNXPXOLUD�X�GXEOMLP�GLMHORYLPD�%UOMDQD��0LKDOMHYLü�L�VXU���
�������$NXPXODFLMD�RYLK�WYDUL�X�NRQDþQLFL�UH]XOWLUD�ORãLMRP�RFMHQRP�HNRORãNH�NDNYRüH�
X�GLMHOX�SURIXQGDOD��

7DEOLFD����2FMHQD�HNRORãNRJ�SRWHQFLMDOD���2(.��DNXPXODFLMH�%UOMDQ�WHPHOMHP�PDNUR-

zoobentosa

Profundal Litoral
(QYLURQPHQWDO�,QGHNV��(,� 0,36 0DUJDOHI�LQGHNV 1

PRGLILFLUDQL�(,- 2OLJRFKDHWD 0,72 ��FKLURQRPLQL 0,345

PRGLILFLUDQL�(,- &KLURQRPLGDH 0,81 Ukupan br. porodica 1

PRGLILFLUDQL�(,- 2OLJR��&KLUR 0,73

0,53

OEK 0,63 OEK 0,78

0DNUR]RREHQWRV�SURIXQGDOD�SRND]DR�VH�GREULP�SRND]DWHOMHP�HXWUR¿NDFLMH��.RULãWHQMHP�
LQGHNVD�NRML�VX�WHPHOMHQL�QD�]DMHGQLFDPD�ROLJRFKDHWD�L�KLURQRPLGD�RFMHQD�HNRORãNRJ�SR-

WHQFLMDOD�L]QRVL�������GRN�MH�YULMHGQRVW�2(.�WHPHOMHP�]DMHGQLFH�PDNUR]RREHQWRVD�OLWRUDOD�
YHüD�L�L]QRVL�������5D]OLNH�X�RFMHQL�XND]XMX�QD�UD]OLþLW�LQWHQ]LWHW�SULWLVDND��,]YRU�RUJDQVN-

RJ�RSWHUHüHQMD�SURWRþQH�DNXPXODFLMH�SRWMHþH�L]�X]YRGQLK�GLMHORYD�VOLMHYD�NRML�VH�DNXPX-

OLUD�X�GXEOMLP�GLMHORYLPD��ãWR�X�NRQDþQLFL�UH]XOWLUD�ORãLMRP�RFMHQRP��8�PDOLP�SURWRþQLP�
DNXPXODFLMDPD��UDGL�YHOLNRJ�XWMHFDMD�ULMHþQLK�IDXQLVWLþNLK�HOHPHQDWD��]DMHGQLFX�PDNUR-

]RREHQWRVD�OLWRUDOD�SULOLNRP�RFMHQH�HNRORãNRJ�SRWHQFLMDOD�YDOMD�X]LPDWL�V�GR]RP�UH]HUYH��
SRVHELFH�DNR�X�OLWRUDOX�QLVX�SULVXWQH�]QDþDMQH�KLGURPRUIRORãNH�SURPMHQH��1D�SULPMHUX�
DNXPXODFLMH�%UOMDQ�MDVQR�MH�GD�GD�NRULãWHQMH�REMH�PHWRGH�X�SURFMHQL�HNRORãNRJ�SRWHQFL-
MDOD�SRPRüX�PDNUR]RREHQWRVD�GDMH�EROML�XYLG�X�SRWHQFLMDO�HNRVXVWDYD�MH]HUD�L�XPMHWQLK�
VWDMDüLFD�
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.HSþLMD�5���/DMWQHU�-���+UãDN�9���3UHYLãLü�$���*OLJRUD�8GRYLþ�0���äXWLQLü�3���9LOHQLFD�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.31.

KONCENTRACIJE METALA U VODI I ŠKOLJKAŠIMA 

6$ä(7$.� %UOMDQVNR�L�9LVRYDþNR�MH]HUR�QDOD]H�VH�X�]DãWLüHQRP�GLMHOX�HNRVXVWDYD�ULMHNH�
.UNH��-H]HUVNL�GLMHORYL�.UNH�SRVHEQR�VX�L]ORåHQL�UL]LNX�RQHþLãüHQMD�]ERJ�VSRULMH�L]PMHQH�L�
GXOMHJ�YUHPHQVNRJ�]DGUåDYDQMD�YRGH��8�UDGX�VX�SURXþDYDQL�VDGUåDML����PHWDOD�PHWDORLGD�
X�YRGL�L�SUREDYQRM�åOLMH]GL�ãNROMNDãD�Anodonta�VSS��L]�%UOMDQVNRJ�L�9LVRYDþNRJ�MH]HUD��
NDR�ELRLQGLNDWRUVNLK�RUJDQL]DPD�]D�SUDüHQMH�RQHþLãüHQMD�X�MH]HUVNLP�VXVWDYLPD��&LOM�MH�
ELR�YLGMHWL�SRVWRML� OL� UD]OLND�X� L]ORåHQRVWL�PHWDOLPD� L]PHÿX�RYLK� MH]HUD��8]RUFL�YRGH� L�
ãNROMNDãD�X]HWL�VX�QD�GXELQDPD�L]PHÿX���L���P�X�VYLEQMX�������JRGLQH��.RQFHQWUDFLMH�
PHWDOD�RGUHÿHQH� VX�SRPRüX�+5� ,&3�06�D��$QDOL]D�X]RUDND� MH]HUVNH�YRGH�XND]DOD� MH�
QD�UHODWLYQR�QLVNH�UD]LQH�RWRSOMHQLK�PHWDOD�X�YRGL�REDMX�MH]HUD��.RQFHQWUDFLMH�&G��&R��
8��0R��0Q��/L��)H��6U��0J�L�1D�ELOH�VX�]QDþDMQR�YLãH�QD�%UOMDQX��D�6H��5E��&U�L�9�QD�
9LVRYFX��âNROMNDãL�L]�%UOMDQD�DNXPXOLUDOL�VX�YLãH�0R��6E��8��9��$O�L�1D��GRN�VX�5E��$J��
&G��&U��0Q��&R��1L��&X��=Q��6U��%D��7O� L�&D�ELOL�]QDþDMQR�YLãL�X�ãNROMNDãD� L]�9LVRYFD��
8RþHQD�MH�VODED�SRYH]DQRVW�VDGUåDMD�PHWDOD�X�SUREDYQRM�åOLMH]GL�V�RWRSOMHQLP�PHWDOLPD�X�
YRGL��'RELYHQL�UH]XOWDWL�PRJX�SRVOXåLWL�NDR�SROD]LãWH�]D�XVSRUHGEX�X�EXGXüLP�VWXGLMDPD�
SUDüHQMD�RQHþLãüHQMD�YRGHQRJ�RNROLãD�PHWDOLPD�
./-8ý1(�5,-(ý,�PHWDOL�PHWDORLGL��NUãND�MH]HUD��ELRUDVSRORåLYRVW��VODWNRYRGQL�ãNROMNDãL

METAL CONCENTRATIONS IN WATER AND BIVALVES FROM 
LAKES BRLJAN AND VISOVAC 

$%675$&7� /DNHV�%UOMDQ�DQG�9LVRYDF�DUH�ORFDWHG�LQ�WKH�SURWHFWHG�SDUW�RI�WKH�.UND�5LYHU�
HFRV\VWHP��7KHVH� ODNHV� DORQJ� WKH�.UND� FRXUVH� DUH� SDUWLFXODUO\� H[SRVHG� WR� WKH� ULVN� RI�
SROOXWLRQ�GXH�WR�D�VORZHU�ZDWHU�H[FKDQJH�DQG�LWV�ORQJHU�UHWHQWLRQ�WLPH��,Q�WKLV�SDSHU��WKH�
FRQWHQW�RI����PHWDOV�PHWDORLGV�LQ�WKH�ZDWHU�DQG�WKH�GLJHVWLYH�JODQG�RI�ELYDOYHV�Anodonta

VSS��IURP�/DNHV�%UOMDQ�DQG�9LVRYDF�DV�ELRLQGLFDWRU�RUJDQLVPV�IRU�SROOXWLRQ�PRQLWRULQJ�
LQ�ODNH�V\VWHPV�ZDV�VWXGLHG��7KH�JRDO�RI�WKH�VWXG\�ZDV�WR�GHWHFW�DQ\�SRWHQWLDO�GL൵HUHQFHV�
LQ�PHWDO�H[SRVXUH�EHWZHHQ�WKH�ODNHV��:DWHU�DQG�ELYDOYH�VDPSOHV�ZHUH�WDNHQ�DW�GHSWKV�RI�
����P�LQ�0D\�������0HWDO�FRQFHQWUDWLRQV�ZHUH�GHWHUPLQHG�E\�+5�,&3�06��7KH�DQDO\VLV�
RI�ZDWHU�VDPSOHV�LQGLFDWHG�UHODWLYHO\�ORZ�OHYHOV�RI�GLVVROYHG�PHWDOV�LQ�WKH�ZDWHU�RI�ERWK�
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ODNHV��7KH�FRQFHQWUDWLRQV�RI�&G��&R��8��0R��0Q��/L��)H��6U��0J�DQG�1D�ZHUH�VLJQL¿FDQWO\�
KLJKHU�LQ�/DNH�%UOMDQ�ZKLOH�WKH�FRQFHQWUDWLRQV�RI�6H��5E��&U�DQG�9�ZHUH�KLJKHU�LQ�/DNH�
9LVRYDF��%LYDOYHV�IURP�/DNH�%UOMDQ�DFFXPXODWHG�PRUH�0R��6E��8��9��$O�DQG�1D�ZKLOH�
5E��$J��&G��&U��0Q��&R��1L��&X��=Q��6U��%D��7O�DQG�&D�ZHUH�VLJQL¿FDQWO\�KLJKHU�LQ�EL-
YDOYHV�IURP�/DNH�9LVRYDF��$�ZHDN�FRUUHODWLRQ�EHWZHHQ�WKH�PHWDO�FRQWHQW�LQ�WKH�GLJHVWLYH�
JODQG�DQG�GLVVROYHG�PHWDO�FRQFHQWUDWLRQV�LQ�WKH�ZDWHU�ZDV�REVHUYHG��7KH�REWDLQHG�UHVXOWV�
FDQ�VHUYH�DV�D�EDVLV�IRU�FRPSDULVRQ�LQ�WKH�IXWXUH�VWXGLHV�RI�PHWDO�SROOXWLRQ�PRQLWRULQJ�LQ�
DTXDWLF�HQYLURQPHQWV�
.(<:25'6� PHWDOV�PHWDOORLGV��NDUVW�ODNHV��ELRDYDLODELOLW\��IUHVKZDWHU�ELYDOYHV

1. UVOD

%UOMDQVNR�L�9LVRYDþNR�MH]HUR�þLQH�VDVWDYQL�GLR�HNRVXVWDYD�]DãWLüHQRJ�GLMHOD�NUãNH�ULMHNH�
.UNH�� 9RGD� VH� X� XMH]HUHQLP� GLMHORYLPD� ULMHNH� .UNH� ]DGUåDYD� ]QDWQR� GXOMH� L� VSRULMH�
L]PMHQMXMH��]ERJ�þHJD�VX�XSUDYR�RYL�GLMHORYL�ULMHNH�SRVHEQR�L]ORåHQL�UL]LNX�RQHþLãüHQMD�
�*RUHWD��������&LJOHQHþNL�-XãLü� L�GUXJL���������'RQRVL�VODWNLK�YRGD�ULMHNDPD�.UNRP�L�
ýLNRORP�SUHGVWDYOMDMX�JODYQL�SXW�XQRVD�DQWURSRJHQLK�]DJDÿLYDOD�X�RYD� MH]HUD��*RUHWD��
������ &LJOHQHþNL�-XãLü� L� GUXJL�� ������� 3UHWKRGQD� LVWUDåLYDQMD� VHGLPHQDWD� ULMHNH�.UNH��
XNOMXþXMXüL�L�VHGLPHQWH�%UOMDQVNRJ�L�9LVRYDþNRJ�MH]HUD��XND]DOD�VX�QD�SRYHüDQMH�UD]LQH�
QHNLK� HNRWRNVLþQLK� PHWDOD� NDR� SRVOMHGLFX� DQWURSRJHQRJ� GMHORYDQMD� �&XNURY� L� GUXJL��
�����L�������&LJOHQHþNL�-XãLü�L�GUXJL��������0LNDF�L�GUXJL���������1DM]QDþDMQLML�L]YRUL�
RQHþLãüHQMD�PHWDOLPD�QDOD]H�VH�NRG�JUDGD�.QLQD��D�YH]DQL�VX�X]�LVSXãWDQMH�NRPXQDOQLK�L�
LQGXVWULMVNLK�RWSDGQLK�YRGD�X�ULMHNX�.UNX�WH�X]�NRPXQDOQH�YRGH�JUDGD�'UQLãD��6�RE]LURP�
QD�VPMHãWDM��%UOMDQVNR�VH� MH]HUR�QDOD]L�X]YRGQLMH�RG�9LVRYDþNRJ� L� VWRJD�VH�QDOD]L�SRG�
MDþLP�XWMHFDMHP�RQHþLãüHQMD�NRMH�GROD]L�ULMHNRP�.UNRP�L]�VPMHUD�.QLQD��&XNURY�L�GUXJL�
�������VX�SRND]DOL�GD�VH�]QDWQD�NROLþLQD�HNRWRNVLþQLK�PHWDOD�NRML�GROD]H�L]�VPMHUD�.QLQD�
WDORåL�QDMYHüLP�GLMHORP�X�%UOMDQVNRP�MH]HUX�WH�X�MH]HUX�LVSRG�DNXPXODFLMVNH�EUDQH�+(�
Miljacka.

8�LQWHJULUDQRM�SURFMHQL�VWDQMD�YRGH�L�QMH]LQRJ�RQHþLãüHQMD�PHWDOLPD�SRWUHEQR�MH�X]�DQDOL]H�
NRQFHQWUDFLMH�PHWDOD�X�YRGL�L�LOL�VHGLPHQWX�RGUHGLWL�L�NRQFHQWUDFLMH�PHWDOD�DNXPXOLUDQLK�
X�LQGLNDWRUVNLP�RUJDQL]PLPD�MHU�RQH�XND]XMX�QD�NROLþLQX�ELRUDVSRORåLYLK�REOLND�PHWDOD�
L�QMLKRY�SRWHQFLMDOQL�XWMHFDM�QD�RUJDQL]PH��=KRX�L�GUXJL���������6ODWNRYRGQL�VH�ãNROMNDãL�
þHVWR�NRULVWH�NDR�LQGLNDWRUVNL�RUJDQL]PL�]D�SUDüHQMH�RQHþLãüHQMD�YRGD�PHWDOLPD��=ERJ�
VYRJ�QDþLQD�SUHKUDQH�SXWHP�¿OWUDFLMH�YRGH��GREUR�DNXPXOLUDMX�NDNR�RWRSOMHQD�]DJDÿLYDOD�
WDNR�L�RQD�NRMD�VX�YH]DQD�QD�UDVSUãHQH�þHVWLFH�LOL�QDWDORåHQD�X�VHGLPHQWX��1DLPR���������
&LOMQL� RUJDQ� ãNROMNDãD� X� DNXPXODFLML� PHWDOD�� SRVHEQR� NRG� GXJRWUDMQH� L]ORåHQRVWL�� MH�
SUREDYQD�åOLMH]GD��*XSWD� L�6LQJK���������.DR�SUHGVWDYQLN�YRGQLK�RUJDQL]DPD�X�RYRP�
LVWUDåLYDQMX�L]DEUDQL�VX�ãNROMNDãL�URGD�Anodonta�]ERJ�QMLKRYH�UHODWLYQR�YHOLNH�EURMQRVWL�
X�RYLP�MH]HULPD�
'RVDGDãQMD� LVWUDåLYDQMD� PHWDOD� X� %UOMDQVNRP� L� 9LVRYDþNRP� MH]HUX� XJODYQRP� VX�
VH� RGQRVLOD� QD� DQDOL]X� VDGUåDMD�PHWDOD� X� YRGL� L� VHGLPHQWLPD� �&XNURY� L� GUXJL��� ����� L�
������&LJOHQHþNL�-XãLü�L�GUXJL�������L�������0LNDF�L�GUXJL���������WH�GR�VDGD�QH�SRVWRMH�
LVWUDåLYDQMD�R�DNXPXODFLML�PHWDOD�X�RUJDQL]PLPD�NRML�RELWDYDMX�X�RYLP�MH]HULPD��8�VNODGX�
V�WLP��JODYQL�FLOM�RYRJ�LVWUDåLYDQMD�ELR�MH�YLGMHWL�SRVWRMH�OL�UD]OLNH�X�L]ORåHQRVWL�PHWDOLPD�
L]PHÿX� ãNROMNDãD� %UOMDQVNRJ� L� 9LVRYDþNRJ� MH]HUD�� 6� RE]LURP� QD� X]YRGQLMX� SR]LFLMX��
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RþHNXMH�VH�]QDþDMQLML�XWMHFDM�RWSDGQLK�YRGD�JUDGD�.QLQD�QD�NROLþLQX�DNXPXOLUDQLK�PHWDOD�
X� SUREDYQRM� åOLMH]GL� ãNROMNDãD� L]� %UOMDQVNRJ� MH]HUD�� 3RUHG� RGUHÿLYDQMD� NRQFHQWUDFLMD�
PHWDOD� X� SUREDYQRM� åOLMH]GL� ãNROMNDãD�� DQDOL]LUDQ� MH� L� VDGUåDM� RWRSOMHQLK�PHWDOD� X� YRGL�
NDNR�EL� VH�YLGMHOR�X�NRMRM�PMHUL�NRQFHQWUDFLMH�PHWDOD�X�YRGL�PRJX�REMDVQLWL�YDULMDFLMH�
NRQFHQWUDFLMD�PHWDOD�X�SUREDYQRM�åOLMH]GL�ãNROMNDãD�

2. MATERIJAL I METODE

2.1. Uzorkovanje vode i školjkaša

8]RUNRYDQMH� MH� REDYOMHQR� QD� ORNDFLMDPD� QD� OLMHYRM� REDOL� %UOMDQVNRJ� L� GHVQRM� REDOL�
9LVRYDþNRJ�MH]HUD�X�VYLEQMX�������JRGLQH��6OLND�����8]RUFL�YRGH�L�ãNROMNDãD�X]HWL�VX�QD�
GXELQL�����P�X�MH]HUX�%UOMDQ�WH�QD�����P�X�9LVRYDþNRP�MH]HUX�

6OLND����.DUWD�SRGUXþMD�LVWUDåLYDQMD�V�R]QDþHQLP�ORNDFLMDPD�X]RUNRYDQMD�QD�%UOMDQV-
NRP�L�9LVRYDþNRP�MH]HUX��SUHX]HWR�L�SULODJRÿHQR�V�85/���

8]RUFL� YRGH� X]LPDQL� VX� X� WULSOLNDWX� X� SROLHWLOHQVNH� ERFH� SUHWKRGQR� RSUDQH� GXãLþQRP�
NLVHOLQRP�� 2GPDK� QDNRQ� X]RUNRYDQMD�� X]RUFL� VX� SUR¿OWULUDQL� �SRUH� SURPMHUD� �����
�P��NDNR�EL� VH�RGLMHOLOD�RWRSOMHQD� IUDNFLMD�PHWDOD�RG�SDUWLNXODUQH��'RELYHQL�¿OWUDWL� VX�
]DNLVHOMHQL�GRGDYDQMHP�NRQFHQWULUDQH�GXãLþQH�NLVHOLQH��+12

3
,6XSUDSXU��0HUFN��NRQDþQD�

NRQFHQWUDFLMD�X�X]RUNX�������Y�Y��WH�SRWRP�SRKUDQMHQL�QD����&�GR�GDOMQMH�DQDOL]H�
8]RUFL� ãNROMNDãD� Anodonta� VSS�� SULNXSOMHQL� VX� URQMHQMHP� DXWRQRPQRP� URQLODþNRP�
RSUHPRP�V�NRPSULPLUDQLP�]UDNRP��1D�VYDNRM�ORNDFLML�SULNXSOMHQR�MH����MHGLQNL��1DNRQ�
���VDWQRJ� SURþLãüDYDQMD�� ãNROMNDãL� VX� VHFLUDQL� WH� VX� X]HWL� X]RUFL� SUREDYQH� åOLMH]GH� ]D�
DQDOL]X�PHWDOD��8]RUFL�VX�]DPU]QXWL�X�WHNXüHP�GXãLNX��D�SRWRP�SRKUDQMHQL�X�KODGQMDNX�
na -80 °C do analize.
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0MHUHQMH� PHWDOD�PHWDORLGD� SURYHGHQR� MH� WHKQLNRP� PDVHQH� VSHNWURPHWULMH� YLVRNRJ�
UD]OXþLYDQMD�V�LQGXNWLYQR�VSUHJQXWRP�SOD]PRP��+5�,&3�06���.RQFHQWUDFLMH�HOHPHQDWD�
X� WUDJRYLPD� X� MH]HUVNRM� YRGL� PMHUHQH� VX� L]UDYQR� X� ]DNLVHOMHQLP� ¿OWUDWLPD� X]RUDND�
jezerske vode (HNO

3
��������Y�Y���GRN�VX�NRQFHQWUDFLMH�PDNURHOHPHQDWD�PMHUHQH�X����

SXWD� UD]ULMHÿHQLP�¿OWUDWLPD��.RQFHQWUDFLMH� HOHPHQDWD� X� SUREDYQRM� åOLMH]GL�PMHUHQH� VX�
X�UD]JUDÿHQLP�KRPRJHQDWLPD�WNLYD�SUREDYQLK�åOLMH]GL��3RVWXSDN�UD]JUDGQMH� L�PMHUHQMH�
PHWDOD�PHWDORLGD�QD�+5�,&3�06�RSLVDQL�VX�GHWDOMQR�X�UDGX�'UDJXQ�L�RVWDOL��������

3. REZULTATI I RASPRAVA

3.1. Koncentracije elemenata u jezerskoj vodi

.RQFHQWUDFLMH� RWRSOMHQLK� REOLND� VYLK� HOHPHQDWD� L]PMHUHQH� X� X]RUFLPD� YRGH� L]� MH]HUD�
%UOMDQ�L�9LVRYDF�NRML�VX�X]HWL�X�VYLEQMX�������JRGLQH�SULND]DQH�VX�X�7DEOLFL����.DR�ãWR�
VH�PRåH�YLGMHWL�L]�WDEOLFH��NRQFHQWUDFLMH�HOHPHQDWD�X�WUDJRYLPD�NUHWDOH�VX�VH�X�ãLURNRP�
UDVSRQX��RG�VXEQDQRJUDPVNLK�SD�VYH�GR�QHNROLNR�VWRWLQD��J�O��2G����PMHUHQLK�HOHPHQDWD��
VHGDP��&V��%L��&X��1L��3E��6Q�L�7L��LK�MH�ELOR�LVSRG�JUDQLFH�GHWHNFLMH�NRULãWHQH�PHWRGH�QD�
REMHPD�ORNDFLMDPD��9ULMHGQRVWL�LVSRG�JUDQLFH�GHWHNFLMH�]DELOMHåHQH�VX�WDNRÿHU�L�]D�&R�L�
7L�QD�ORNDFLML�9LVRYDF��&G�L�7O�ELOL�VX�SULVXWQL�X�NRQFHQWUDFLMDPD�����QJ�O��.RQFHQWUDFLMH�
6E�WDNRÿHU�VX�ELOH�YUOR�QLVNH�X�RED�MH]HUD��D�X�NRQFHQWUDFLMDPD�RG�����QJ�O�GR����J�O�ELOL�
VX�SULVXWQL�$V��6H��5E��&U��9��8�L�0R��8�NRQFHQWUDFLMDPD�GR�GHVHWDN��J�O�ELOL�VX�SULVXWQL�
/L��$O��0Q��)H��=Q�L�%D��GRN�MH�6U�ELR�HOHPHQW�V�QDMYLãLP�L]PMHUHQLP�NRQFHQWUDFLMDPD�RG�
VYLK�DQDOL]LUDQLK�HOHPHQDWD�X�WUDJRYLPD��QHNROLNR�VWRWLQD��J�O��
6�RE]LURP�QD�ORNDFLMX�X]RUNRYDQMD��NRQFHQWUDFLMH�RWRSOMHQLK�&G��&R��8��0R��0Q��/L��)H��
6U��0J�L�1D�ELOH�VX�]QDþDMQR�YLãH�X�X]RUFLPD�YRGH�V�%UOMDQD��D�6H��5E��&U�L�9�X�X]RUFLPD�V�
9LVRYFD��7DEOLFD�����.RQFHQWUDFLMH�SUHRVWDOLK�HOHPHQDWD�QLVX�SRND]DOH�VWDWLVWLþNL�]QDþDMQH�
UD]OLNH�L]PHÿX�LVWUDåLYDQLK�MH]HUD��0HÿXWLP��SRWUHEQR�MH�QDJODVLWL�GD�VH�XVSRUHGED�RGQRVL�
QD�VDPR�MHGQR�X]RUNRYDQMH�WH�QD�WHPHOMX�WRJD�QLMH�PRJXüH�L]YRGLWL�QHNH�þYUãüH�]DNOMXþNH�
R�UD]OLNDPD�L]PHÿX�MH]HUD�V�RE]LURP�QD�NRQFHQWUDFLMH�RWRSOMHQLK�HOHPHQDWD�X�YRGL��0HÿX�
HOHPHQWLPD�NRML�VX�ELOL�SRYLãHQL�X�X]RUFLPD�YRGH�L]�%UOMDQVNRJ�MH]HUD��QDOD]H�VH�YHüLQRP�
HOHPHQWL�NRML�VX�LQDþH�SUHWHåQR�YH]DQL�QD�þHVWLFH�VXVSHQGLUDQH�WYDUL��)H��$O��0Q��WH�þLMH�
NRQFHQWUDFLMH��NDNR�XNXSQH�WDNR�L�RWRSOMHQH��SRND]XMX�]QDþDMQX�RYLVQRVW�R�EU]LQL�SURWRND��
RGQRVQR�YRGRVWDMX�ULMHNH�.UNH��&LJOHQHþNL�-XãLü�L�GUXJL��������
8�8UHGEL�R�VWDQGDUGX�NDNYRüH�YRGD��11�����������X�OLVWL�SULRULWHWQLK�WYDUL��NDR�MHGDQ�RG�
SRND]DWHOMD� NDNYRüH� YRGH� QDYHGHQH� VX� RWRSOMHQH� NRQFHQWUDFLMH� VOMHGHüLK� HNRWRNVLþQLK�
PHWDOD��&G�L�QMHJRYLK�VSRMHYD��3E�L�QMHJRYLK�VSRMHYD��+J�L�QMH]LQLK�VSRMHYD�WH�1L�L�QMHJRYLK�
VSRMHYD��6�RE]LURP�GD�VH�L]PMHUHQH�NRQFHQWUDFLMH�VYLK�QDYHGHQLK�HOHPHQDWD�X�X]RUFLPD�
YRGH� L]�%UOMDQVNRJ� L�9LVRYDþNRJ� MH]HUD�QDOD]H�XQXWDU�JUDQLþQLK�YULMHGQRVWL�GH¿QLUDQLK�
RYRP�8UHGERP��YRGD�RYLK�MH]HUD�PRåH�VH�VPDWUDWL�þLVWRP�L�QH]DJDÿHQRP�PHWDOLPD�
,]PMHUHQH� YULMHGQRVWL� RWRSOMHQLK� PHWDOD�PHWDORLGD� X� %UOMDQVNRP� MH]HUX� XJODYQRP� VX�
VOLþQH� LOL� QH]QDWQR� YLãH� X� RGQRVX� QD� NRQFHQWUDFLMH� NRMH� VX� GRELYHQH� X� LVWUDåLYDQMLPD�
&XNURYD� L�GUXJLK� ������� WH�&LJOHQHþNL�-XãLü� L�GUXJLK� ��������.RQFHQWUDFLMH�RWRSOMHQLK�
PHWDOD�PHWDORLGD� X� YRGL�9LVRYDþNRJ� MH]HUD� XVSRUHGLYH� VX� V� SURVMHþQLP� YULMHGQRVWLPD�
L]PMHUHQLP�QD�RYRP� MH]HUX�X� UD]GREOMX�RG�������GR�������JRGLQH� �&LJOHQHþNL�-XãLü� L�
drugi, 2015).
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2GUHÿLYDQMH�NRQFHQWUDFLMD�PHWDOD�X�YRGL�PRåH�XND]DWL�QD�SRVWRMDQMH�RQHþLãüHQMD�PHWDOLPD��
DOL�QH�PRåH�GDWL�RGJRYRU�R�NROLþLQL�ELRUDVSRORåLYRJ�PHWDOD��GRN�NRQFHQWUDFLMH�PHWDOD�X�
LQGLNDWRUVNLP�RUJDQL]PLPD�XND]XMX�XSUDYR�QD�NROLþLQX�ELRUDVSRORåLYRJ�PHWDOD��8�RYRP�
MH�UDGX�RGUHÿHQ�VDGUåDM����HOHPHQDWD�X�WUDJRYLPD�L���PDNURHOHPHQWD�X�SUREDYQRM�åOLMH]GL�
LQGLNDWRUVNRJ� RUJDQL]PD�� ãNROMNDãD� Anodonta� VSS��� VD� VYUKRP� XVSRUHGEH� L]ORåHQRVWL�
ãNROMNDãD�PHWDOLPD�X�%UOMDQVNRP�L�9LVRYDþNRP�MH]HUX�

7DEOLFD����.RQFHQWUDFLMH�RWRSOMHQLK�HOHPHQDWD���J�O�]D�HOHPHQWH�X�WUDJRYLPD��PJ�O�]D�
PDNURHOHPHQWH��VUHGQMD�YULMHGQRVW���6�'���X�X]RUFLPD�YRGH�L]�MH]HUD�%UOMDQ�L�
9LVRYDF��9ULMHGQRVWL�R]QDþHQH�]YMH]GLFRP����UD]OLNXMX�VH�VWDWLVWLþNL�]QDþDMQR�
QD�UD]LQL�S�������W�WHVW�]D�QH]DYLVQH�X]RUNH��

Element Brljan Visovac

Cs <0,001 <0,001

Bi <0,005 <0,005

Sn <0,012 <0,012

Co 0,049±0,002* ������
Ag <0,064 <0,064

Pb <0,071 <0,071

Ni <0,095 <0,095

Ti 0,157±0,002 <0,120

Cu <0,401 <0,401

Cd 0,006±0,000* 0,002±0,001*

Tl 0,006±0,000 0,005±0,000

Sb 0,028±0,001 0,029±0,005

As 0,150±0,013 0,131±0,040

Se 0,133±0,025* 0,291±0,024*

Rb 0,300±0,001* 0,309±0,005*

Cr 0,312±0,052* 0,467±0,060*

V 0,563±0,019* 0,797±0,032*

U 0,824±0,010* 0,762±0,019*

Mo 0,908±0,018* 0,712±0,023*

Li 1,240±0,009* 0,982±0,013*

Al 2,150±1,341 1,227±0,163

Mn 3,277±0,026* 0,558±0,049*

Fe 3,246±0,255* 1,555±0,150*

Ba 10,7±0,14 11,0±1,3

Sr 891±11* 589±7*

K 0,459±0,010 0,483±0,012

Na 3,000±0,079* 2,364±0,044*

Mg 13,71±0,40* 10,13±0,24*

Ca 100±3 96,1±0,3

,]� 7DEOLFH� �� YLGOMLYR� MH� WDNRÿHU� GD� MH� YHüLQD� HOHPHQDWD� NRML� XJODYQRP� SRWMHþX� L]�
DQWURSRJHQLK�L]YRUD��&G��3E��1L��&U�L�&X��ELOD�SULVXWQD�X�L]X]HWQR�QLVNLP�NRQFHQWUDFLMDPD�
u oba jezera.
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(OHPHQWL� VX� SRGLMHOMHQL� X� WUL� VNXSLQH� SUHPD� UD]OLNDPD� X� QMLKRYLP� NRQFHQWUDFLMDPD� X�
SUREDYQRM� åOLMH]GL�� 8� SUYX� VNXSLQX� �7DEOLFD� �$�� VYUVWDQL� VX� HOHPHQWL� þLMH� VX� XNXSQH�
NRQFHQWUDFLMH�X�SUREDYQRM�åOLMH]GL�ELOH�]QDþDMQR�YLãH�X�ãNROMNDãD�V�%UOMDQVNRJ�MH]HUD��0R��
6E��8��9��$O�L�1D���8�GUXJX�VX�VNXSLQL��7DEOLFD��%��VYUVWDQL�HOHPHQWL�VD�]QDþDMQR�YHüLP�
NRQFHQWUDFLMDPD�X�ãNROMNDãD�V�9LVRYDþNRJ�MH]HUD��5E��$J��&G��&U��0Q��&R��1L��&X��=Q��6U��
%D��7O�L�&D���D�X�WUHüX��7DEOLFD��&��HOHPHQWL�þLMH�VX�XNXSQH�NRQFHQWUDFLMH�ELOH�XVSRUHGLYH�
u oba jezera (Se, Sn, Cs, Bi, Ti, As, Pb, Fe, Mg i K).

2G� DQDOL]LUDQLK� HOHPHQDWD� X� SUREDYQRM� åOLMH]GL�� MHGLQR� VX� NRQFHQWUDFLMH�6Q� ELOH� LVSRG�
JUDQLFH�GHWHNFLMH�NRULãWHQH�PHWRGH��1DMQLåH�NRQFHQWUDFLMH�XNXSQRJ�PHWDOD�L]PMHUHQH�VX�
]D�&V��6E�L�%L��GRN�VX�QDMYLãH�NRQFHQWUDFLMH�RþHNLYDQR�LPDOL�PDNURHOHPHQWL��SRJRWRYR�
.� L� &D� �7DEOLFH� �$�&��� 0HÿX� HOHPHQWLPD� NRML� VX� ELOL� ]QDþDMQR� SRYLãHQL� QD� ORNDFLML�
%UOMDQ��7DEOLFD��$���RVLP�$O�NRML�MH�LPDR�a������YLãH�YULMHGQRVWL�X�ãNROMNDãD�V�%UOMDQD��
YULMHGQRVWL� SUHRVWDOLK� HOHPHQDWD� XJODYQRP� VX� ELOH� XPMHUHQR� SRYLãHQH� ���� �� ����� X�
RGQRVX�QD�ORNDFLMX�9LVRYDF��5D]OLNH�L]PHÿX�ORNDFLMD�ELOH�VX�]QDþDMQR�YLãH�QDJODãHQH�X�
VOXþDMX�HOHPHQDWD�NRML� VX�SRND]DOL�YHüL� VWXSDQM�DNXPXODFLMH�X� ãNROMNDãD� V�9LVRYDþNRJ�
MH]HUD��7DEOLFD��%���.RQFHQWUDFLMH�5E��&R��1L��&U�L�&D�ELOH�VX�YLãH�QD�9LVRYDþNRP�MH]HUX�
��������SXWD��NRQFHQWUDFLMH�&X��=Q��0Q��6U��%D�L�$J�����SXWD��D�QDMYHüH�UD]OLNH�L]PHÿX�
%UOMDQVNRJ�L�9LVRYDþNRJ�MH]HUD�GRELYHQH�VX�]D�7O�NRML�MH�ELR�YLãL�X�SURVMHNX�����SXWD�WH�
]D�&G�NRML�MH�LPDR�X�SURVMHNX������SXWD�YLãH�YULMHGQRVWL�X�ãNROMNDãD�V�9LVRYDþNRJ�MH]HUD�

7DEOLFD����(OHPHQWL�]QDþDMQR�SRYLãHQL��S�������W�WHVW�]D�QH]DYLVQH�X]RUNH��X�
� �$��SUREDYQRM�åOLMH]GL�ãNROMNDãD�V�%UOMDQVNRJ�MH]HUD���%��SUREDYQRM�åOLMH]GL�

ãNROMNDãD�V�9LVRYDþNRJ�MH]HUD�L�&��HOHPHQWL�SULVXWQL�X�SRGMHGQDNLP�NRQFHQ-

WUDFLMDPD�X�SUREDYQRM�åOLMH]GL�ãNROMNDãD�V�RED�MH]HUD��&���.RQFHQWUDFLMH�
HOHPHQDWD�L]UDåHQH�VX�X�ȝJ�J�YODåQH�PDVH�WNLYD��VUHGQMD�YULMHGQRVW���6�'��

(OHPHQWL Brljan Visovac

Sb 0,005±0,001 0,004±0,001

U 0,045±0,012 0,035±0,001

V 0,141±0,037 0,107±0,019

Mo 0,225±0,040 0,168±0,039

Al 4,00±1,88 2,53±1,66

Na 209±33 178±24

A)
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8VSRUHGERP�V�NRQFHQWUDFLMDPD�RWRSOMHQLK�PHWDOD�PHWDORLGD�X�YRGL��7DEOLFD�����LVWL�WUHQG�
SRUDVWD�PHWDOD�X�YRGL�L�SUREDYQRM�åOLMH]GL�ãNROMNDãD�QDÿHQ�MH�QD�ORNDFLML�%UOMDQ�]D�0R��8�L�
1D�WH�]D�5E�L�&U�QD�ORNDFLML�9LVRYDF��,]RVWDQDN�SRYH]DQRVWL�XNXSQLK�NRQFHQWUDFLMD�PHWDOD�
X�SUREDYQRM�åOLMH]GL� V�NRQFHQWUDFLMDPD�RWRSOMHQLK�PHWDOD�X�YRGL�PRJXüH� MH�SRVOMHGLFD�
SULOLþQR�þLVWH�YRGH�RYLK�MH]HUD��NDGD�VX�X�SLWDQMX�PHWDOL��3RUHG�WRJD��NRQFHQWUDFLMH�PHWDOD�
X� YRGL� RGUDåDYDMX� VDPR� WUHQXWQX� VLWXDFLMX� WLMHNRP� X]RUNRYDQMD�� GRN� NRQFHQWUDFLMH� X�
ãNROMNDãLPD� SRND]XMX� SURVMHþQH� YULMHGQRVWL� X� GXåHP� SHULRGX� L]ORåHQRVWL�� 6� RE]LURP�
GD� VH� ãNROMNDãL� SUHKUDQMXMX�¿OWUDFLMRP� WH� QD� WDM� QDþLQ�PRJX�XQLMHWL� QH� VDPR�RWRSOMHQH�
PHWDOH�YHü�L�PHWDOH�YH]DQH�X]�þHVWLFH�VXVSHQGLUDQH�WYDUL�L�VHGLPHQWD��]D�SUHWSRVWDYLWL�MH�
GD�üH�DNXPXODFLMD�NRG�ãNROMNDãD�NRUHOLUDWL�EROMH�V�NRQFHQWUDFLMDPD�PHWDOD�X�VHGLPHQWX�
�*XSWD�L�6LQJK���������7DNRÿHU��NRQFHQWUDFLMD�PHWDOD�X�YRGHQLP�RUJDQL]PLPD�QH�RYLVL�
VDPR�R�NRQFHQWUDFLML�PHWDOD�X�RNROLãX�QHJR�L�R�PQRJLP�ELRORãNLP�IDNWRULPD��QSU��VWDURVW�
RUJDQL]PD��PDVD��EU]LQD�UDVWD��SUHKUDQD��VSRO�LWG����NDR�L�R�VDVWDYX�L�NROLþLQL�RUJDQVNLK�WYDUL�
X�YRGL��)DUULV�L�9DQ�+DVVHO���������6�RE]LURP�QD�NRQFHQWUDFLMX�RUJDQVNH�WYDUL��%UOMDQVNR�
MH]HUR�PRåH�VH�VYUVWDWL�X�ROLJRWURIQH��&LJOHQHþNL�-XãLü�L�GUXJL��������6WUPHþNL�L�GUXJL��
�������D�9LVRYDþNR�X�ROLJRPH]RWURIQH�YRGHQH�VXVWDYH��&LJOHQHþNL�-XãLü�L�GUXJL�������L�
�������1DGDOMH��ãNROMNDãL�X�RGUHÿHQRM�PMHUL�PRJX�UHJXOLUDWL�XQRV�SRMHGLQLK�HVHQFLMDOQLK�
HOHPHQDWD��QSU��&X�L�=Q��WH�VWRJD�NRQFHQWUDFLMH�PHWDOD�X�YRGL�QLVX�L]UDYQR�SURSRUFLRQDOQH�

(OHPHQW Brljan Visovac

Tl 0,005±0,002 0,039±0,038

Ag 0,013±0,004 0,068±0,076

Cd 0,040±0,009 0,660±0,500

Co 0,111±0,021 0,168±0,088

Cr 0,147±0,071 0,293±0,078

Ni 0,187±0,045 0,290±0,076

Rb 0,252±0,044 0,441±0,047

Cu 2,53±0,61 8,14±4,74

Ba 2,57±3,12 10,9±3,5

Sr 4,98±5,59 24,7±8,26

Zn 12,8±4,85 52,4±34,9

Mn 29,3±47,2 110,7±32,7

Ca 652±752 1242 ±398

(OHPHQW Brljan Visovac

Cs 0,001±0,000 0,001±0,000

Sn < 0,003 < 0,003

Bi 0,006±0,001 0,005±0,002

Ti 0,125±0,047 0,140±0,057

Pb 0,182±0,029 0,215±0,111

Se 0,600±0,137 0,612±0,098

As 0,722±0,141 0,783±0,095

Fe 127,0±56,2 141,0±40,2

Mg 131±20,8 134±14,5

K 378±68,7 389±47,2

B)

C)
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RSWHUHüHQMX�WNLYD�RYLP�PHWDOLPD��)DUULV�L�9DQ�+DVVHO��������

3URYHGHQR�LVWUDåLYDQMH�MH�GDOR�RVQRYQX�VOLNX�R�UD]OLNDPD�X�L]ORåHQRVWL�PHWDOLPD�L]PHÿX�
MHGLQNL� ãNROMNDãD� Anodonta� VSS�� NRML� RELWDYDMX� X� %UOMDQVNRP� L� 9LVRYDþNRP� MH]HUX��
$QDOL]D� X]RUDND� YRGH� XND]DOD� MH� QD� UHODWLYQR�QLVNH� UD]LQH� YHüLQH� RWRSOMHQLK�PHWDOD� X�
YRGL�REDMX� MH]HUD��$QDOL]D� VDGUåDMD�XNXSQLK�PHWDOD�X�SUREDYQRM�åOLMH]GL�XND]DOD� MH�QD�
]QDþDMQH�UD]OLNH�X�ELRUDVSRORåLYRVWL�SRMHGLQLK�PHWDOD�X�%UOMDQVNRP�L�9LVRYDþNRP�MH]HUX��
0HÿXWLP��V�RE]LURP�GD�VH�UDGL�R�SRGDWFLPD�GRELYHQLP�X�MHGQRP�X]RUNRYDQMX��]D�NRQDþQX�
SURFMHQX�L]ORåHQRVWL�PHWDOLPD�X�RYLP�MH]HULPD�SRWUHEQR�MH�SURYHVWL�GRGDWQD�LVWUDåLYDQMD�
NRMD�üH�XNOMXþLYDWL�YLãHNUDWQR�X]RUNRYDQMH�ãNROMNDãD�X�UD]OLþLWLP�VH]RQDPD��NDR�L�QD�YLãH�
UD]OLþLWLK�ORNDFLMD�X�MH]HUX�
5H]XOWDWL�RYH�VWXGLMH�SUHGVWDYOMDMX�SUYH�SRGDWNH�R�VDGUåDMX�PHWDOD�L�PHWDORLGD�X�SUREDYQRM�
åOLMH]GL�ãNROMNDãD�URGD�Anodonta� L]�%UOMDQVNRJ� L�9LVRYDþNRJ� MH]HUD� WH�NDR� WDNYL�PRJX�
SRVOXåLWL� NDR� SROD]LãWH� ]D� XVSRUHGEX� X� EXGXüLP� LVWUDåLYDQMLPD� SUDüHQMD� RQHþLãüHQMD�
PHWDOLPD�NDNR�X�RYLP�MH]HULPD�WDNR�L�GUXJLP�VOLþQLP�NUãNLP�YRGHQLP�HNRVXVWDYLPD�

ZAHVALA

$XWRUL� VH� ]DKYDOMXMX� +UYDWVNRM� ]DNODGL� ]D� ]QDQRVW� ]D� ¿QDQFLMVNX� SRWSRUX� SURMHNWD�
$48$0$30(7��EU��,3���������������
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Dijana Oskoruš, Nino Krvavica, Mirjana Švonja

6$ä(7$.��8�XYMHWLPD�L]UD]LWR�QHVWDFLRQDUQRJ��VORåHQRJ�WHþHQMD�X�]RQL�ULMHþQLK�XãüD�X�
PRUH�QHPRJXüH�MH�SURUDþXQDWL�GQHYQH�L�VDWQH�YULMHGQRVWL�SURWRND�QD�RVQRYL�SUHWKRGQR�
GH¿QLUDQLK� SURWRþQLK� NULYXOMD�� ,]� WRJ� VH� UD]ORJD� QD� NUãNLP� ULMHNDPD� -DGUDQVNRJ� VOLYD�
SRSXW��=UPDQMH��.UNH��&HWLQH��1HUHWYH� L�GUXJLK��QLMH� UDVSRODJDOR�SRGDFLPD�R�GQHYQLP�
NROLþLQDPD� VODWNH� YRGH� NRMD� XWMHþH� X� -DGUDQVNR�PRUH��'RODVNRP�QD� WUåLãWH� QRYH� JHQ-

HUDFLMH� XOWUD]YXþQLK� PMHUDþD� ]D� NRQWLQXLUDQR� PMHUHQMH� SURWRND� X� WDNYLP� VOXþDMHYLPD�
VX� VH� SRVWLJOL� XYMHWL� ]D� SREROMãDQMH��8� RYRP� UDGX� MH� GDQ� SULMHGORJ�PHWRGH� SURUDþXQD�
GQHYQLK�SURWRND�QD�RVQRYL�DQDOL]H�SRGDWDND�SULNXSOMHQLK�QD�KLGURORãNRM�SRVWDML�0HWNRYLü�
��1HUHWYD��NDR�RJOHGQRP�SULPMHUX��7DNRÿHU��SURYHGHQD�MH�VLPXODFLMD�SRYUãLQVNRJ�SURGRUD�
PRUVNH�YRGH�QXPHULþNLP�PRGHORP�NDNR�EL�VH�L]UDþXQDOH�GXELQH�L�SURWRFL�VORMHYD�VODQH�
L�VODWNH�YRGH�GXå�NRULWD�1HUHWYH��%XGXüL�GD�VH�RþHNXMH�XQDSUMHÿHQMH�L�PRGHUQL]DFLMD�VXV-
WDYD�]D�KLGURORãNR�SUDüHQMH�SRYUãLQVNLK�YRGD�NUR]�EXGXüH�SURMHNWH��VWHNOL�EL�VH�XYMHWL�]D�
SULNXSOMDQMHP�LVWRYMHWQLK�SRGDWDND�L�QD�GUXJLP�KLGURORãNLP�SRVWDMDPD�QHSRVUHGQR�SULMH�
XãüD�X�PRUH��
./-8ý1(�5,-(ý,��ULMHþQD�XãüD��PMHUDþL�SURWRND��PRGHO�GYRVORMQRJ�WHþHQMD

$%675$&7� ,Q�H[WUHPHO\�QRQVWDWLRQDU\��FRPSOH[�ÀRZ�FRQGLWLRQV�RI�HVWXDU\�]RQHV��LW�LV�
QRW�SRVVLEOH�WR�FDOFXODWH�GDLO\�DQG�KRXUO\�GLVFKDUJH�YDOXHV�EDVHG�RQ�SUHYLRXVO\�GH¿QHG�
GLVFKDUJH�UDWLQJ�FXUYHV��)RU�WKLV�UHDVRQ��WKHUH�ZDV�QR�DYDLODEOH�GDWD�RQ�WKH�GDLO\�TXDQWLWLHV�
RI�IUHVKZDWHU�ÀRZLQJ�LQWR�WKH�$GULDWLF�6HD�IRU�NDUVW�ULYHUV�LQ�WKH�$GULDWLF�EDVLQ��VXFK�DV�
WKH�=UPDQMD��.UND��&HWLQD�RU�1HUHWYD�5LYHUV��7KH� DSSHDUDQFH�RI� D�QHZ�JHQHUDWLRQ�RI�
XOWUDVRQLF�ÀRZ�PHWHUV�IRU�FRQWLQXRXV�ÀRZ�PHDVXUHPHQW�RQ�WKH�PDUNHW��WKHVH�FRQGLWLRQV�
KDYH�LPSURYHG��7KH�SDSHU�SURSRVHV�D�PHWKRG�IRU�FDOFXODWLQJ�GDLO\�GLVFKDUJHV�EDVHG�RQ�
WKH�DQDO\VLV�RI�GDWD�FROOHFWHG�DW�WKH�K\GURORJLFDO�VWDWLRQ�0HWNRYLü�1HUHWYD�DV�DQ�H[DPSOH��
$GGLWLRQDOO\�� D� VLPXODWLRQ�RI� VXUIDFH� VDOWZDWHU� LQWUXVLRQ�XVLQJ�D�QXPHULFDO�PRGHO�ZDV�
SHUIRUPHG� LQ�RUGHU� WR� FDOFXODWH� WKH�GHSWKV� DQG�GLVFKDUJHV�RI� VDOWZDWHU� DQG� IUHVKZDWHU�
OD\HUV�DORQJ�WKH�1HUHWYD�ULYHUEHG��6LQFH�DQ�XSJUDGH�DQG�PRGHUQLVDWLRQ�RI�WKH�V\VWHP�IRU�
K\GURORJLFDO�PRQLWRULQJ�RI�VXUIDFH�ZDWHUV�ZLWKLQ�IXWXUH�SURMHFWV LV�H[SHFWHG��FRQGLWLRQV�
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KDYH� EHHQ� PHW� IRU� WKH� FROOHFWLRQ� RI� VXFK� GDWD� DW� RWKHU� K\GURORJLFDO� VWDWLRQV� DV� ZHOO�
LPPHGLDWHO\�SUHFHGLQJ�WKH�HVWXDU\�PRXWK�
.(<:25'6��ULYHU�PRXWK��ÀRZ�PHWHUV��WZR�OD\HU�ÀRZ�PRGHO

1. UVOD

+LGURORãND�SRVWDMD�0HWNRYLü�QD�1HUHWYL�RVQRYDQD�MH�������JRGLQH�QD�OLMHYRREDOQRP�]LGX��
QL]YRGQR�RG�FHVWRYQRJ�PRVWD��RNR����NP�RG�XãüD�X�-DGUDQVNR�PRUH��2G�������JRGLQH�QD�
SRVWDML�VH�ELOMHåH�VDWQH�YULMHGQRVWL�YRGRVWDMD�WH�VH�PRJX�SUDWLWL�GQHYQH�RVFLODFLMH�XVOLMHG�
XWMHFDMD�PRUVNH�SOLPH� L�RVHNH�NRMD� VH�RVMHüD� VYH�GR�X]YRGQR�RG�0HWNRYLüD� �VOLND�����
2G�������JRGLQH�SRVWRMH�L�SRGDFL�R�YRGRPMHUHQMLPD�NRMD�VX�VH�GR�������JRGLQH�YUãLOD�
SRPRüX�KLGURPHWULMVNRJ�NULOD��D�RG�������JRGLQH�PMHUHQMD�SURWRND�VH�YUãH�XOWUD]YXþQLP�
PMHUDþHP�WUHQXWQLK�EU]LQD��$FXVWLF�'RSSOHU�&XUUHQW�3UR¿OHU��$'&3���1D�VOLFL���SULND]DQL�
VX�UH]XOWDWL�YRGRPMHUHQMD�L]�RED�UD]GREOMD�QD�NRMLPD�VH�XRþDYD�YHOLNR�UDVSUãHQMH�UH]XOWDWD�
QDURþLWR� X� SRGUXþMX� PDOLK� YRGD� �4����� P3�V��� 2GVWXSDQMD� X� UH]XOWDWLPD� SURWRND� VH�
SRMDYOMXMX�L�NRG�VUHGQMLK�SURWRND��ãWR�MH�YLGOMLYR�QD�UH]XOWDWLPD�QRYLMLK�PMHUHQMD��

6OLND����3ULND]�L]PMHUHQLK�DSVROXWQLK�UD]LQD�1HUHWYH�X�0HWNRYLüX�L�PRUD�QD�XãüX�0DOH�
1HUHWYH�WLMHNRP�������JRGLQH

2. PRIKAZ STANJA

3UHPD� JUD¿þNRP� SULND]X� QD� VOLFL� ��� QDMYHüL� SURWRN� X� RYRP� SUR¿OX� �4 ������� P3�V��
L]PMHUHQ�MH�SUL�YRGRVWDMX�H ����FP��GDQD������������JRGLQH��8VOLMHG�VQDåQH�SURSDJDFLMH�
YRGQRJ� YDOD� NRML� MH� ELR� SRVOMHGLFD� QDJORJ� WRSOMHQMD� VQLMHJD� V� X]YRGQRJ� VOLYD� X�%RVQL�
L� +HUFHJRYLQL�� VUHGQMD� SUR¿OVND� EU]LQD� WRND� 1HUHWYH� L]QRVLOD� MH� ����� P�V�� 8� WDNYLP�
XYMHWLPD�WHþHQMH�MH�ELOR�MHGQRVPMHUQR�SUHPD�PRUX��3UHPD�JUD¿þNRP�SULND]X�YLGOMLYR�MH�
GD�YRGRPMHUHQMD�X�GRPHQL�YHOLNLK�YRGD��4>����P3�V��SRND]XMX�þYUVWL�NRUHODFLMVNL�RGQRV�
WH�GD�EL�VH�]D�WDM�VHJPHQW�PRJDR�GH¿QLUDWL�MHGQR]QDþDQ�NRQVXPSFLMVNL�RGQRV��0HÿXWLP��
]D�YULMHGQRVWL�LVSRG�VUHGQMLK�SURWRND��4

sr
� �����P3�V���WR�QLMH�PRJXüH��,]�SULND]D�VH�PRåH�

]DNOMXþLWL�GD�MH�X�VOXþDMHYLPD�L]UD]LWR�QHVWDFLRQDUQRJ��VORåHQRJ�WHþHQMD�]D�YULMHPH�PDOLK�



363HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

YRGD�� QHPRJXüH� SURUDþXQDWL� GQHYQH� L� VDWQH� YULMHGQRVWL� SURWRND� QD� RVQRYL� SUHWKRGQR�
GH¿QLUDQRJ�MHGQR]QDþQRJ�NRQVXPSFLMVNRJ�RGQRVD�

6OLND����5H]XOWDWL�YRGRPMHUHQMD�QD�+3�1HUHWYD�0HWNRYLü����������������L��������������

.DR�ãWR�MH�YHü�SR]QDWR��QD�XãüLPD�SULREDOQLK�ULMHND�-DGUDQVNRJ�VOLYD�MDYOMD�VH�XVORMHQR�
WHþHQMH��JGMH�VORM�VODWNH�YRGH�WHþH�SUHPD�XãüX�L]QDG�VORMD�PRUVNH�YRGH�NRMD�SURGLUH�X]YRGQR�
�W]Y��VODQL�NOLQ���.UYDYLFD���������6WRJD�VH�RG�������JRGLQH�X�SUR¿OX�FHVWRYQRJ�PRVWD�
PMHUL�WUHQXWQL�SURWRN�SRPRüX�WUL�XJUDÿHQD�KRUL]RQWDOQD�$'&3�XUHÿDMD��HOHNWURYRGOMLYRVW��
PXWQRüD�L�GUXJL�¿]LþNL�SDUDPHWUL�

6OLND����9ULMHGQRVWL�SURWRND�L�HOHNWURYRGOMLYRVWL�]D�������JRGLQX�X�SUR¿OX�PRVWD�X�
0HWNRYLüX
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3RORåDM� PMHUDþD� SURWRND�� QDþLQ� QMLKRYH� PRQWDåH� WH� SRORåDM� VRQGL� ]D� PMHUHQMH�
HOHNWURYRGOMLYRVWL��LPDR�MH�]D�FLOM�GH¿QLUDQMH�PLQLPDOQRJ�SURWRND�YRGH�SUL�NRMHP�1HUHWYD�
SRWLVQH�PRUH��VODQX�YRGX��L]�SUR¿OD�X�0HWNRYLüX�WH�PMHUHQMH�YHüLK�SURWRND�]D�DQDOL]X�
REUDQH� RG� SRSODYD��0MHUDþL� SURWRND� VX� SRVWDYOMHQL� KRUL]RQWDOQR�� X� VYDNL� RWYRU�PRVWD�
SR�MHGDQ�L�QDOD]H�VH�XYLMHN�X�VODWNRP�VORMX��D� WYUWND�+LJUD�G�R�R�� WUL�SXWD�JRGLãQMH�YUãL�
NRQWUROQD�PMHUHQMD�SUL�SURWRNX�4!����P3�V�UDGL�SURYMHUH�L�NDOLEUDFLMH�XJUDÿHQLK�$'&3�
XUHÿDMD��6HQ]RUL�]D�PMHUHQMH�HOHNWURYRGOMLYRVWL�SRVWDYOMHQL�VX�QD�GQX�NRULWD�L�SUL�SRYUãLQL��
8�UHåLPX�YHOLNLK�YRGD�SRVWDYOMHQD�RSUHPD�L�PHWRGD�PMHUHQMD�]DGRYROMDYD�SRWUHEH��1D�
VOLFL����GDQ�MH�JUD¿þNL�SULND]�XNXSQLK�YULMHGQRVWL�SURWRND�GRELYHQLK�]EUDMDQMHP�SURWRND�
VYD�WUL�PMHUDþD�L�HOHNWURYRGOMLYRVWL�L]PMHUHQH�QD�GQX�L�QD�SRYUãLQL�WLMHNRP�������JRGLQH��
1D�JUD¿þNRP�SULND]X� MH�YLGOMLYR�GD�VH�YULMHGQRVWL�HOHNWURYRGOMLYRVWL�NUHüX�RG������GR�
������6�FP�QD�SRYUãLQL��D�RG������GR�þDN��������6�FP�QD�GQX�NRULWD��3UHPD�3ULUXþQLNX�
R�WHPHOMQRM�NDNYRüL�YRGH�X�+UYDWVNRM��'DGLü���������NRG�ERüDWLK�YRGD�HOHNWURYRGOMLYRVW�
MH�YLãD�RG�������6�FP�� D�NRG�PRUVNH�YRGH�SUHOD]L��������6�FP� �âYRQMD�� ��������1D�
JUD¿þNRP�SULND]X�MH�YLGOMLYR�GD�VX�VH�RG�VYLEQMD�GR�OLVWRSDGD�YULMHGQRVWL�HOHNWURYRGOMLYRVWL�
L]PMHUHQH�QD�GQX�NUHWDOH�RNR��������6�FP��ãWR�RGJRYDUD�VDOLQLWHWX����368��SUL�����&��
WH�XND]XMH�QD�SULVXWQRVW�PRUVNH�YRGH��3RYHüDQD�HOHNWURYRGOMLYRVW�QD�SRYUãLQL�XND]XMH�QD�
SULVXWQRVW�ERüDWH�YRGH��ãWR�XSXüXMH�QD�þLQMHQLFX�GD�VH�UD]GMHOQLFD�L]PHÿX�VODQH�L�VODWNH�
YRGH�QDOD]L�YUOR�EOL]X�SRYUãLQH��8�QDYHGHQRP�UD]GREOMX��RG�VYLEQMD�GR�OLVWRSDGD�������
JRGLQH��XNXSQD�UD]LQD�YRGH�QD�SRVWDML�0HWNRYLü�YUOR�MDVQR�SUDWL�SURPMHQH�UD]LQH�PRUD�
]DELOMHåHQH�QD�XãüX�0DOH�1HUHWYH��RG������K�GR������K�QD�VOLFL����
9HOLNH�YRGH�VH�QD�1HUHWYL�RELþQR�MDYOMDMX�RG�VWXGHQRJ�GR�WUDYQMD��D�PDOH�YRGH�RG�VYLEQMD�
GR� OLVWRSDGD�� 8]YRGQL� GRWRN� MH� RYLVDQ� R� XSUDYOMDQMX� SRVWRMHüLP� KLGUR�HQHUJHWVNLP�
VXVWDYRP�V�SHW�L]JUDÿHQLK�DNXPXODFLMD�X�JRUQMHP�L�VUHGQMHP�WRNX�1HUHWYH�QD�SRGUXþMX�
%L+��1DNRQ�L]JUDGQMH�KLGURHOHNWUDQD��QD�1HUHWYL�QH�SRVWRML�YLãH�SULURGQL�UHåLP�PDOLK�YRGD�
YHü�VH�QL]YRGQR�LVSXãWD�NRQWUROLUDQL�PLQLPDOQL�SURWRN�L]�+(�0RVWDU��.DNR�MH�KLGURORãND�
SRVWDMD� 0HWNRYLü�1HUHWYD� VDVWDYQL� GLR� GUåDYQH� KLGURORãNH� PUHåH�� PRWLYDFLMD� RYRJ�
LVWUDåLYDQMD�ELOD�MH�SURYHVWL�SURUDþXQ�GQHYQLK�SURWRND�X�VYLP�UHåLPLPD�NDR�L�GH¿QLUDWL�
JRGLãQMH�NROLþLQH�VODWNH�YRGH�NRMD�1HUHWYRP�XWMHþH�X�PRUH��6�WLP�X�YH]L�SRVHEQD�SDåQMD�
MH�XVPMHUHQD�QD�DQDOL]X�PDOLK�YRGD�L�SURUDþXQ�SURWRND�X�OMHWQLP�PMHVHFLPD��EXGXüL�GD�
EDã�WDGD�GROD]L�GR�]QDþDMQRJ�SURGLUDQMH�VODQH�YRGH�VYH�GR�0HWNRYLüD��VOLND�����0HWRGRP�
SURUDþXQD�SURWRND�]D�XVORMHQR�WHþHQMH�GYDMX�ÀXLGD�UD]OLþLWH�JXVWRüH��PRJOR�EL�VH�XWYUGLWL�
PLQLPDOQL�SURWRN�1HUHWYH�NRML�EL�JDUDQWLUDR�SRWLVNLYDQMH�VODQH�YRGH�SUHPD�XãüX��EXGXüL�
GD�MH�SLWDQMH�]DVODQMLYDQMD�RG�YHOLNRJ�LQWHUHVD�]D�FLMHOX�1HUHWYDQVNX�GROLQX��

.DNR� EL� VH� SRWYUGLOH� SUHWSRVWDYNH� R� SULVXWQRVWL� VODQH� YRGH� L� QMLKRYRP� XWMHFDMX� QD�
XNXSQX�UD]LQX�YRGH�QD�SRVWDML�0HWNRYLü��SURYHGHQH�VX�SUHOLPLQDUQH�VLPXODFLMH�SRPRüX�
RGJRYDUDMXüHJ�QXPHULþNRJ�PRGHOD��8�WX�VYUKX��SURUDþXQ�GHEOMLQH�VORMD�VODWNH�L�VODQH�YRGH�
WH�SURWRND�X�VYDNRP�RG�VORMHYD�SURYHGHQ�MH�QXPHULþNLP�PRGHORP�675($0��'�NRMLP�VH�
GH¿QLUD�GYRVORMQR�WHþHQMH�ÀXLGD�UD]OLþLWH�JXVWRüH�X�XVORMHQLP�XYMHWLPD�NDUDNWHULVWLþQLPD�
]D� ULMHþQD� XãüD� �.UYDYLFD� HW� DO��� ������� ��������0RGHO� VH� WHPHOML� QD�PHWRGL� NRQDþQLK�
YROXPHQD�WH�MH�SUHWKRGQR�GHWDOMQR�YDOLGLUDQ�QD�XãüX�5MHþLQH��]D�VWDFLRQDUQH�L�QHVWDFLRQDUQH�
XYMHWH�WRND��.UYDYLFD�HW�DO����������������
3URUDþXQ�MH�SURYHGHQ�]D�UD]GREOMH�RG����VLMHþQMD�GR�����SURVLQFD�������JRGLQH��3URVWRUQD�
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GRPHQD�PRGHOD�REXKYDüD����NP�X]YRGQR�RG�XãüD�X�-DGUDQVNR�PRUH��*HRPHWULMD�NRULWD�
1HUHWYH� RSLVDQD� MH� UHDOQLP� QDJLERP�GQD� NRULWD� WH� SUDYRNXWQLP� SRSUHþQLP� SUHVMHNRP�
NRULWD�NRQVWDQWQH�ãLULQH����P��'RPHQD�MH�SRGLMHOMHQD�QD�����üHOLMD��V�SURVWRUQLP�NRUDNRP�
ǻ[ ����P��X]�SURPMHQMLY�YUHPHQVNL�NRUDN�NRML�]DGRYROMDYD�XRELþDMHQL�XYMHW�VWDELOQRVWL�
GH¿QLUDQ�V�CFL� ������5HODWLYQD�JXVWRüD�]DGDQD�MH�V�YULMHGQRVWL�r �������ȡ

1
 �����NJ�P3,

ȡ
2
 �����NJ�P3).

6XPDUQL� SURWRFL� L]PMHUHQL� ¿NVQLP� KRUL]RQWDOQLP�$'&3� XUHÿDMLPD� X� SUR¿OX� PRVWD� X�
0HWNRYLüX��+3�0HWNRYLü�±�1HUHWYD��NRULãWHQL�VX�NDR�JRUQML� UXEQL�XYMHW�PRGHOD��VOLND�
����5D]LQH�PRUD� L]PMHUHQH�QD�+3�8VWDYD�XãüH�QL]YRGQR���0DOD�1HUHWYD�]DGDQH�VX�QD�
QL]YRGQRP�UXEQRP�XYMHWX��VOLND�����.DNR�EL�VH�RGUHGLOL�PMHURGDYQL�NRH¿FLMHQWL� WUHQMD�
L]PHÿX� ÀXLGD� L� NRULWD�� SURYHGHQD� MH� NDOLEUDFLMD� PRGHOD� XVSRUHGERP� XNXSQLK� UD]LQH�
YRGH� V� L]PMHUHQLP�YULMHGQRVWLPD�QD�+3�0HWNRYLü�±�1HUHWYD��1D� WHPHOMX� ]DELOMHåHQLK�
VDWQLK�YULMHGQRVWL�SURWRND�L�YRGRVWDMD�X�UD]GREOMX���������������JRGLQH��NDR�L�UH]XOWDWLPD�
SRMHGLQDþQLK�YRGRPMHUHQMD�L]�UD]GREOMD����������������VOLND�����RGUHÿHQ�MH�GRJRYDUDMXüL�
0DQQLQJRY�NRH¿FLMHQW�KUDSDYRVWL�X�L]QRVX�RG�n �����V�P���. 3RVPLþQR�QDSUH]DQMH�L]PHÿX�
VORMHYD�VODQH�L�VODWNH�YRGH�MH�RSLVDQR�NRH¿FLMHQWRP�WUHQMD�f

i
��3UHOLPLQDUQRP�NDOLEUDFLMRP��

V�RE]LURP�QD�SUHWKRGQR�SR]QDWH�GXOMLQH�SURGRUD�PRUVNH�YRGH��VODQRJ�NOLQD���RGUHÿHQR�
MH�GD�QDYHGHQL�NRH¿FLMHQW�RYLVL�R�SURWRNX�1HUHWYH�WH�MH�]DGDQ�L]UD]RP�f

i
� ��H��4����H����

5H]XOWDW�NDOLEUDFLMH�PRGHOD��RGQRVQR�XVSRUHGED�L]UDþXQDWLK�L�L]PMHUHQLK�UD]LQD�YRGH�QD�
SRVWDML�+3�0HWNRYLü�±�1HUHWYD�]D�������JRGLQX�SULND]DQD�MH�QD�VOLFL���

6OLND����8VSRUHGED�L]PMHUHQH�L�VLPXOLUDQH�UD]LQH�YRGH�QD�+3�0HWNRYLü�±�1HUHWYD�]D�
������JRGLQX

3.1. Rezultati

5H]XOWDWL� QXPHULþNRJ� PRGHOD� RPRJXüXMX� XYLG� X� GLQDPLNX� VODQRJ� NOLQD�� RGQRVQR� X�
SURPMHQH� GHEOMLQH� VORMHYD� VODQH� L� VODWNH� YRGH�� NDR� L� SURWRNH� X� VYDNRP� RG� QDYHGHQLK�
VORMHYD��,DNR�MH�YUHPHQVNL�NRUDN�PRGHOD�VYHJD�QHNROLNR�VHNXQGL��UH]XOWDWL�VX�]DELOMHåHQL�
VYDNLK� VDW� YUHPHQD�� ,VSLV� UH]XOWDWD� GDQ� MH� REOLNX� H[FHO� GDWRWHNH� NRMD� VDGUåL�� VUHGQMH�
GQHYQH��PDNVLPDOQH�L�PLQLPDOQH�VDWQH�YULMHGQRVWL�]D�RGDEUDQX�ORNDFLMX��X�RYRP�VOXþDMX�
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+3� 0HWNRYLü� ±� 1HUHWYD� XGDOMHQX� ��� NP� RG� XãüD�� 1D� VOLFL� �� SULND]DQR� MH� QHNROLNR�
NDUDNWHULVWLþQLK� UH]XOWDWD� X� YLGX� X]GXåQRJ� SUHVMHND� NRULWD� 1HUHWYH� V� SURUDþXQDWLP�
REOLNRP�VODQRJ�NOLQD��GHEOMLQRP�VORMD�VODQH�L�VODWNH�YRGH��

a) 

b)

c) 

d)

6OLND����5H]XOWDWL�QXPHULþNRJ�PRGHOD��8]GXåQL�SUHVMHN�1HUHWYH�X�UD]OLþLWLP�YUHPHQLPD�
WLMHNRP�������JRGLQH��D��7

1
 ������E��7

2
 �������F��7

3
 ������G��7

4
 ������
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1D�VOLFL���GDQL�VX�X]GXåQL�SUHVMHFL�NRULWD�1HUHWYH�]D�þHWLUL�UD]OLþLWD�WUHQXWND�
- T

1
 - na dan 1.1.2018. (T ��K��SUL�SURWRNX�4 ������P3�V��JGMH�MH�YLGOMLYR�GD�VODQL�NOLQ�

SURGLUH�VDPR�GR�XGDOMHQRVWL�RG���NP�RG�XãüD�
- T

2
- na dan 21.3.2018. (T �����K��SUL�YUKX�YRGQRJ�YDOD�VD�PDNVLPDOQLP�SURWRNRP�

4 �������P3�V��JGMH�1HUHWYD�SRWLVNXMH�VODQL�NOLQ� WH�VH�PRUVND�YRGD�QDOD]L�VDPR�X�
WDQNRP�VORMX�SUL�GQX�NRULWD��DOL�L�GR����NP�RG�XãüD��ãWR�MH�SRVOMHGLFD�SUHWKRGQR�GXOMHJ�
prodora slanog klina; 

- T
3
 - na dan 2.8.2018. (T �����K��SUL�PDORP�SURWRNX�RG�4 ������P3�V��JGMH�VODQL�NOLQ�

SURGLUH�X�NRULWR�VYH�GR�X]YRGQR�RG�0HWNRYLüD��
- T

4
 - na dan 28.11.2018. (T ����� K�� JGMH� SRQRYR� SRYHüDQL� SURWRN� 1HUHWYH� RG�

4 ���������P3�V�LVWLVNXMH�VODQL�NOLQ�L]�NRULWD��DOL�MH�PRUVND�YRGD�SULVXWQD�X�WDQNRP�
VORMX�SUL�GQX��VYH�GR�0HWNRYLüD�

1D� VOLFL� �� VX� SULND]DQL� SUHOLPLQDUQL� UH]XOWDWL� SURUDþXQD� ]D� ������ JRGLQX� NDNR� EL� VH�
SULND]DOR�NDNYH�VH�YULMHGQRVWL�SURWRND�L�UD]LQD�VODQH�YRGH�PRJX�RþHNLYDWL��3ULPMHüXMH�VH�
NDNR�MH�SRþHWNRP�SURVLQFD�]DELOMHåHQ�L]UDåHQLML�SR]LWLYQL�SURWRN�X�GRQMHP�VORMX��4>100

P3�V���R]QDþHQ�VD�R]QDNRP�4PD[��PRUH���D�NRML�PRåH�LPDWL�]QDWDQ�XWMHFDM�QD�QHSUHFL]QRVW�
SURFMHQH�SURWRND�1HUHWYH�L]�$'&3�PMHUHQMD��1DLPH��UDþXQDOQL�DOJRULWDP�LPSOHPHQWLUDQ�
X�$'&3�XUHÿDMLPD�SURWRNH�UDþXQD�L]�UDVSRGMHOH�EU]LQH�YRGH�L]PMHUHQLK�SR�FLMHORM�SRYUãLQL�
SRSUHþQRJ�SUHVMHND�NRULWD��

6OLND����3ULND]�GHEOMLQH�VORMHYD�VODQH�L�VODWNH�YRGH�L�SULSDGDMXüLK�SURWRND�1HUHWYH�X�SUR�
¿�OX�0HWNRYLü�]D�������JRGLQX��4�±�SURWRN��+�±�UD]LQD�YRGH��VU�±�VUHGQMH��PD[�±�PDNVL�

PDOQR��PLQ�±�PLQLPDOQR�
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8]LPDMXüL�X�RE]LU�GD�VX�EU]LQH� LVSRG�PRVWD�X�0HWNRYLüX�SUL�PDOLP�GRWRFLPD� L]UD]LWR�
PDOH�� D�SRSUHþQL�SUHVMHN�GRVWD�YHOLN�� YUOR� VH� WHãNR�PMHUDþLPD�SURWRND�PRåH�GH¿QLUDWL�
PDOD� YRGD� QD� WDNYLP� SUR¿OLPD��7DNRÿHU�� QD� SRYUãLQVNH� EU]LQH� RGUHÿHQL� XWMHFDM� LPD� L�
YMHWDU��NRMHJ�QH�WUHED�]DQHPDULWL�SRJRWRYR�NRG�PDOLK�SURWRND��
5DGDUVNR�PMHUHQMH� SRYUãLQVNLK� EU]LQD� GDOR� EL�PRåGD� EROMH� UH]XOWDWH�� DOL� MH� WX� SLWDQMH�
PMHURGDYQLK�YULMHGQRVWL��1DLPH��PHWRGD�RGUHÿLYDQMD�SURWRND�L]�SRYUãLQVNLK�EU]LQD�WHPHOML�
VH�QD�YHUWLNDOQRP�SUR¿OX�EU]LQD�NRML�MH�ODNR�SUHGYLGOMLY�]D�WHþHQMH�MHGQRJ�VORMD�YRGH��X]�
SR]QDW�NRH¿FLMHQW� WUHQMD���0HÿXWLP��]D�GYRVORMQR�WHþHQMH��YHUWLNDOQL�SUR¿O�EU]LQD�RYLVL�
R�SRVPLþQRP�QDSUH]DQMX�QD�UD]GMHOQLFL�WH�LQWHQ]LWHWX�PLMHãDQMD�L]PHÿX�GYD�VORMD�VODQH�L�
VODWNH�YRGH�WH�EL�SUHWSRVWDYNH�X�WRP�VOXþDMX�LãOH�X�VPMHUX�SUHYHOLNRJ�SRMHGQRVWDYOMHQMD��
3UYL�NRUDN�X�GH¿QLUDQMX�SUHFL]QLMHJ�YHUWLNDOQRJ�SUR¿OD�VDOLQLWHWD�VYDNDNR�EL�WUHEDR�ELWL�
XJUDGQMD�YHUWLNDOQH�OHWYH�VD�&7'�XUHÿDMLPD�]D�PMHUHQMH�HOHNWURYRGOMLYRVWL��SRVWDYOMHQLP�
QD� UD]OLþLWH�YLVLQH�NDNR�EL� VH�GRELR�YHUWLNDOQL�SUR¿O� VDOLQLWHWD��7R�EL� VH�QDGDOMH�PRJOR�
QDGRJUDGLWL� V� YHUWLNDOQLP�$'&3� XUHÿDMHP�� NRML� EL� VH� SRVWDYLR� QD� GQR� L� QD� WDM� QDþLQ�
L]PMHULR�YHUWLNDOQL�SUR¿O�EU]LQD��8�NRPELQDFLML�V�KRUL]RQWDOQLP�$'&3�XUHÿDMHP��PRJDR�
EL�VH�X]�RGUHÿHQL�WUXG�L]UDGLWL�MHGQRVWDYQL�DOJRULWDP�]D�SURUDþXQ�SURWRND��
1XPHULþNL�PRGHOL�GYRVORMQRJ�WHþHQMD�GYD�ÀXLGD�UD]OLþLWLK�JXVWRüD��SRSXW�675($0��'�
SULND]DQRJ�X�RYRP�UDGX��WDNRÿHU�PRJX�ELWL�NRULVWDQ�HOHPHQW�PHWRGRORJLMH�L]UDþXQD�PDOLK�
YRGD�QD�XãüLPD�SULREDOQLK�ULMHND��6�WLPH�GD�VH�PRGHO�REDYH]QR�PRUD�NDOLEULUDWL�QDNRQ�
SURYHGHQLK�PMHUHQMD�GXELQH�VODQRJ�NOLQD�SUL�QHNROLNR�UD]OLþLWLK�SURWRND� L� UD]LQD�PRUD��
1DNRQ� NDOLEUDFLMH�� RYDNYL�PRGHOL�PRJX� SRVOXåLWL� L� ]D� SURJQR]X� RþHNLYDQLK� GRJDÿDMD��
SRVHEQR�NRG�HNVWUHPQLK�YULMHGQRVWL�PDOLK�YRGD�WH�L]UD]LWR�YLVRNLK�UD]LQD�PRUD��NRMH�VH�
PRJX�VYH�þHãüH�RþHNLYDWL�X�EXGXüQRVWL�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.33.

SUSTAV OCJENE EKOLOŠKOG STANJA VELIKIH
RIJEKA TEMELJEM MAKROZOOBENTOSA

6$ä(7$.� 6XVWDY�RFMHQH�HNRORãNRJ�VWDQMD�YHOLNLK�ULMHND�5HSXEOLNH�+UYDWVNH�WHPHOMHP�
PDNUR]RREHQWRVD�ED]LUD�VH�QD�GYD�PRGXOD��VDSUREQRVW��RGUHÿLYDQMH�XWMHFDMD�RSWHUHüHQMD�
ULMHND�RUJDQVNLP� WYDULPD�� WH�RSüD�GHJUDGDFLMD��0RGXO�RSüD�GHJUDGDFLMD�X]LPD�X�RE]LU�
UD]OLþLWD�RSWHUHüHQMD��KLGURPRUIRORãND�GHJUDGDFLMD��KUDQMLYH�WYDUL��NRULãWHQMH�]HPOMLãWD�X�
VOLYX� ±� HQJO��CORINE Land Cover� L� GU����.RQDþQX� RFMHQD� HNRORãNRJ� VWDQMD� WHPHOMHP�
PDNUR]RREHQWRVD�RGUHÿXMH�RQDM�PRGXO�NRML� XND]XMH�QD� ORãLMH� VWDQMH��+LGURPRUIRORãNH�
SURPMHQH� VX� SUHSR]QDWH� NDR� MHGDQ� RG� QDM]QDþDMQLMLK� RSWHUHüHQMD� X� YHOLNLP� ULMHNDPD��
0RGXO�RSüH�GHJUDGDFLMH�WHPHOMHP�PDNUR]RREHQWRVD�UD]YLMHQ�MH�QD�WHPHOMX�ED]H�SRGDWDND�
NRMD�XNOMXþXMH����SRVWDMH�QD�YUOR�YHOLNLP�ULMHNDPD��0XUL��'UDYL�L�6DYL��,VWUDåLYDþNH�SRVW-
DMH�XNOMXþXMX�RQH�V�PLQLPDOQLP�DQWURSRJHQLP�XWMHFDMHP�WH�RQH�VD�]QDþDMQLP�XWMHFDMHP�
�SRVWDMH�XQXWDU�ULMHþQLK�DNXPXODFLMD���%XGXüL�GD�MH�MDVQR�GH¿QLUDQ�KLGURPRUIRORãNL�JUDGL-
MHQW��ELOR�MH�PRJXüH�XWYUGLWL�YH]X�L]PHÿX�ELRORãNLK�L�KLGURPRUIRORãNLK�SRND]DWHOMD�XQXWDU�
JUDGLMHQWD��5D]YLMHQ�PXOWLPHWULþNL�LQGHNV�RSüH�GHJUDGDFLMH�XNOMXþXMH�GYLMH�PHWULNH�NRMH�
VX� SRND]LYDOH� YLVRNX� 6SHDUPDQRYX� NRUHODFLMX� V� KLGURPRUIRORãNLP� JUDGLMHQWRP��$/3�
��������±�XGLR�VYRMWL�NRMH�SUHIHULUDMX�DNDO�OLWDO�SVDPDO�VXSVWUDW�L�5),

VR
±�LQGHNV�ULMHþQH�

IDXQH�YHOLNLK�ULMHND��6XVWDY�RFMHQH�XVSMHãQR�MH�LQWHUNDOLEULUDQ�WLMHNRP�SRVWXSND�LQWHUNDOL-
EUDFLMH�PHWRGD�UD]YLMHQLK�]D�YHOLNH�ULMHNH�X�GUåDYDPD�þODQLFDPD�(8�
./-8ý1(�5,-(ý,��YHOLNH�ULMHNH��PDNUR]RREHQWRV��HNRORãNR�VWDQMH

BASED ON MACROZOOBENTHOS

$%675$&7� 7KH�&URDWLDQ�HFRORJLFDO�VWDWXV�DVVHVPHQW�V\VWHP�IRU�ODUJH�ULYHUV�EDVHG�RQ�
PDFUR]RREHQWKRV�LV�EDVHG�RQ�WZR�PRGXOHV��VDSURELW\��DVVHVVPHQW�RI�RUJDQLF�HQULFKPHQW�
LPSDFW�RQ�ULYHUV��DQG�JHQHUDO�GHJUDGDWLRQ��7KH�JHQHUDO�GHJUDGDWLRQ�PRGXOH�FRYHUV�GL൵HU-
HQW�VWUHVVRUV��K\GURPRUSKRORJLFDO�GHJUDGDWLRQ��QXWULHQWV��ODQG�XVH�LQ�D�ULYHU�EDVLQ���CO-

RINE Land Cover��HWF����7KH�¿QDO�HFRORJLFDO�VWDWXV�DVVHVVPHQW�EDVHG�RQ�PDFUR]RREHQ-

WKRV�LV�GHWHUPLQHG�E\�WKH�PRGXOH�LQGLFDWLQJ�D�ZRUVH�VWDWXV��+\GURPRUSKRORJLFDO�FKDQJHV�
KDYH�EHHQ�UHFRJQL]HG�DV�RQH�RI�WKH�PRVW�VLJQL¿FDQW�SUHVVXUHV�LQ�ODUJH�ULYHUV��7KH�JHQHUDO�
GHJUDGDWLRQ�PRGXOH�EDVHG�RQ�PDFUR]RREHQWKRV�KDV�EHHQ�GHYHORSHG�IURP�D�GDWDEDVH�WKDW�
LQFOXGHV�GDWD�IURP����VWDWLRQV�RQ�YHU\�ODUJH�ULYHUV�±�WKH�0XUD��'UDYD�DQG�6DYD�5LYHUV��
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ZKLFK�FRPSULVH�RI�WKRVH�ZLWK�D�PLQLPXP�DQWKURSRJHQLF�LPSDFW�DQG�WKRVH�ZLWK�D�VLJQL¿-

FDQW�RQH� �VWDWLRQV�ZLWKLQ� ULYHU� UHVHUYRLUV���6LQFH� WKH�K\GURPRUSKRORJLFDO�JUDGLHQW�ZDV�
FOHDUO\�GH¿QHG��LW�ZDV�SRVVLEOH�WR�HVWDEOLVK�D�OLQN�EHWZHHQ�WKH�ELRORJLFDO�DQG�K\GURPRU-
SKRORJLFDO�LQGLFHV�ZLWKLQ�WKH�JUDGLHQW��7KH�PXOWLPHWULF�LQGH[�IRU�DVVHVVLQJ�JHQHUDO�GHJ-

UDGDWLRQ�ZDV�GHYHORSHG��FRQVLVLWLQJ�RI�WZR�PHWULFV�VKRZLQJ�D�KLJK�6SHDUPDQ�FRUUHODWLRQ�
ZLWK�WKH�K\GURPRUSKRORJLFDO�JUDGLHQW��WKH�$/3���������±�D�SURSRUWLRQ�RI�WD[D�SUHIHUULQJ�
DNDO���OLWKDO���SVDPPDO�VXEVWUDWH�DQG�WKH�5),

VR
�±�5LYHU�IDXQD�LQGH[�IRU�ODUJH�ULYHUV��7KH�

DVVHVVPHQW�V\VWHP�ZDV�VXFFHVVIXOO\�LQWHUFDOLEUDWHG�GXULQJ�WKH�SURFHVV�RI�LQWHUFDOLEUDWLRQ�
RI�PHWKRGV�GHYHORSHG�IRU�ODUJH�ULYHUV�LQ�(8�0HPEHU�6WDWHV�
.(<:25'6��ODUJH�ULYHUV��PDFUR]RREHQWKRV��HFRORJLFDO�VWDWXV

1. UVOD

)L]LNDOQR�NHPLMVND� WH� KLGURORãND� L�PRUIRORãND� RELOMHåMD� VODWNLK� YRGD� LPDMX� NUXFLMDODQ�
XWMHFDM� QD� ELRORãND� ]DMHGQLFH�� WH� VH� NUDMHP�SURãORJ� VWROMHüD�X� ]QDQVWYHQLP�NUXJRYLPD�
]DJRYDUD� LQWHJUDODQ�SULVWXS�X� RFMHQMLYDQMX�NDNYRüH�YRGH��6WRJD�X�6$'�X�X� ]DSRþLQMH�
RFMHQMLYDQMD� W]Y�� HNRORãNRJ� LQWHJULWHWD� �%DUERXU� L� GUXJL�� ������� D� X� (XURSL� VH� XYRGL� L�
SULPMHQMXMH�2NYLUQD�GLUHNWLYD�R�YRGDPD��2'9��(XURSVNH�XQLMH��(8��������WH�VH�XYRGL�
RFMHQD�HNRORãNRJ�VWDQMD�WHPHOMHP�ELRORãNLK�HOHPHQDWD�NDNYRüH��PDNUR]RREHQWRVD��¿WR-

EHQWRVD��PDNUR¿WD��ULED�L�¿WRSODQNWRQD��=D�GRQRãHQMH�RGOXND�X�YRGQRP�JRVSRGDUVWYX�RG�
QHRELþQH�MH�YDåQRVWL�]D�VYDNL�ELRORãNL�HOHPHQW�LGHQWL¿FLUDWL�SRMHGLQH�LQGHNVH��PHWULNH��
WHPHOMHP�VDVWDYD�L�VWUXNWXUH�]DMHGQLFD�WH�ELRORãNH�LQGLNDWRUH�NRML�RGJRYDUDMX�QD�DQWUR-

SRJHQH�XWMHFDMH�QD�SUHGYLGOMLY�QDþLQ��.ODVL¿NDFLMD�HNRORãNRJ�VWDQMD�WUHED�VH�WHPHOMLWL�QD�
IXQNFLRQDOQLP�YH]DPD�L]PHÿX�RSWHUHüHQMD�L�RG]LYD�ELRORãNLK�]DMHGQLFD�
.ODVL¿NDFLMVNL�VXVWDY�RFMHQH�HNRORãNRJ�VWDQMD�X�+UYDWVNRM�MH�SURSLVDQ�8UHGERP�R�VWDQ-

GDUGX�NDNYRüH�YRGD�L]�������JRGLQH��3HPD�8UHGEL�]D�RFMHQX�HNRORãNRJ�VWDQMD�YUOR�YH-
OLNLK�ULMHND��WLSRYL��E�L��F��6DYD��'UDYD�L�0XUD��QD�WHPHOMX�PDNUR]RREHQWRVD�SRWUHEQR�
MH� L]UDþXQDWL� GYD�PRGXOD�� VDSUREQRVW� �RGUHÿLYDQMH� XWMHFDMD� RSWHUHüHQMD� ULMHND� RUJDQV-
NLP� WYDULPD�� WH� RSüD�GHJUDGDFLMD� �RGUHÿLYDQMH� XWMHFDMD� XNXSQLK� DQWURSRJHQLK�SURPMH-
QD���.RQDþQX�RFMHQD�HNRORãNRJ�VWDQMD�WHPHOMHP�PDNUR]RREHQWRVD�RGUHÿXMH�RQDM�PRGXO�
NRML�XND]XMH�QD�ORãLMH�VWDQMH��0RGXO�RSüD�GHJUDGDFLMD�X]LPD�X�RE]LU�UD]OLþLWD�RSWHUHüHQMD�
�KLGURPRUIRORãND� GHJUDGDFLMD�� KUDQMLYH� WYDUL�� NRULãWHQMH� ]HPOMLãWD� X� VOLYX� ±� HQJO��CO-

RINE Land Cover�L�GU����WH�VH�SULPDUQR�ED]LUD�VH�QD�VWDWLVWLþNRM�DQDOL]L�XWYUÿLYDQMD�YH]H�
L]PHÿX�]DMHGQLFH�PDNUR]RREHQWRVD�L�SULWLVDND��0RGXO�VDSUREQRVW�L]UDþXQDYD�VH�WHPHOMHP�
VOLMHGHüLK�LQGHNVD��KUYDWVNL�VDSUREQL�LQGHNV��6,+5���XNXSDQ�EURM�VYRMWL��8%6���XGLR�ROL-
JRVDSUREQLK�LQGLNDWRUD��26,����L�%0:3�ERGRYQL�LQGHNV��%0:3���0RGXO�RSüD�GHJUD-
GDFLMD� L]UDþXQDYD� VH� WHPHOMHP�VOLMHGHüLK� LQGHNVD��6KDQQRQ�:LHQHU� LQGHNV� UD]QROLNRVWL�
�+���8GLR�VYRMWL�NRMH�SUHIHULUDMX�ãOMXQNRYLWL��YDOXWLþDVWL�L�SMHVNRYLWL�WLS�VXSVWUDWD��$/3�����
8GLR�SRELUDþD�VDNXSOMDþD��3�6����L�,QGHNV�ELRFHQRWLþNRJ�SRGXþMD��,%5���1DYHGHQL�LQ-

GHNVL�QLVX�ELOL�WHVWLUDQL�QD�SRMHGLQH�VWUHVRUH�WH�VX�VH�ED]LUDOL�QD�HNVSHUWQRM�SURFMHQL�
8�RYRP�UDGX�SUHGODåX�VH�PHWULNH�NRMH�SRND]XMX�GLUHNWQX�YH]X�V�SULWLVFLPD��D�SRVHELFH�
KLGURPRUIRORãNLP�JUDGLMHQWRP��MHU�VX�KLGURPRUIRORãNH�SURPMHQH�SUHSR]QDWH�NDR�MHGDQ�
RG�QDM]QDþDMQLMLK�RSWHUHüHQMD�X�YHOLNLP�ULMHNDPD�
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2.

6XVWDY�RFMHQH�HNRORãNRJ�VWDQMD�YHOLNLK�ULMHND�WHVWLUDQ�MH�WHPHOMHP�ED]H�SRGDWDND�R�VDV-
WDYX�L�VWUXNWXUL�PDNUR]RREHQWRVD�V����SRVWDMH�QD�YUOR�YHOLNLP�ULMHNDPD��0XUL��'UDYL�L�6DYL�
�YHOLþLQD�VOLYD�!�������NP2���6OLND�����3RGDWFL�VX�SUHX]HWL�L]�VOLMHGHüLK�L]YRUD��8UEDQLþ��
������ ������ ������8UEDQLþ� L� GUXJL�� ����� L�0LKDOMHYLü� L� GUXJL�� ������8]RUFL� VX� SULNX-

SOMDQL�X�UD]GREOMX�RG�������±��������IUHNYHQFLMRP�MHGQRP�JRGLãQMH��DOL�VX�QHNH�SRVWD-
MH�X]RUNRYDQH�YLãHNUDWQR�WLMHNRP�QDYHGHQRJ�UD]GREOMD��8]RUNRYDQD�VX�VYD�UDVSRORåLYD�
PLNURVWDQLãWD� �HQJO��PXOWL�KDELWDW� VDPSOLQJ��QD�SRMHGLQRM�PMHUQRM�SRVWDML�� SUL� þHPX�VH�
SULNXSOMDOR����SRGX]RUDND�UDVSRUHÿHQLK�UD]PMHUQR�XGMHOX�PLNURVWDQLãQLK�WLSRYD� 'HWDOMQL�
RSLVL�X]RUNRYDQMD�L�REUDGH�X]RUDND�RSLVDQL�VX�X�0LKDOMHYLü�L�GUXJL�������L�8UEDQLþ�������

6OLND����3RORåDM�LVWUDåLYDQLK�SRVWDMD�QD�0XUL��'UDYL�L�6DYL�

7HPHOMHP�WHUHQVNH�RFMHQH�ULMHþQLK�VWDQLãWD�5+6��HQJO��5LYHU�+DELWDW�6XUYH\) za sve 44 

SRVWDMH�WH�SRGDWDND�R�XWMHFDMX�EUDQD��YHOLþLQD�EUDQD�L�XGDOMHQRVW�RG�SRVWDMD�X]RUNRYDQMD���
GRELYHQL�VX�KLGURPRUIRORãNL�SRGDWFL�NRML�VX�NYDQWL¿FLUDQL�NUR]�SHW�KLGURPRUIRORãNLK�LQ-

GHNVD��7DY]HV�L�8UEDQLþ��������8UEDQLþ��������
a. LQGHNV�NDNYRüH�ULMHþQLK�VWDQLãWD��5+4��
b. LQGHNV�SURPLMHQMHQRVWL�ULMHþQLK�VWDQLãWD��5+0��
c. LQGHNV�KLGURORãNH�SURPLMHQMHQRVWL��+/0��
d. LQGHNV�KLGURPRUIRORãNH�SURPLMHQMHQRVWL��+00��
e. LQGHNV�KLGURPRUIRORãNH�NDNYRüH�L�SURPLMHQMHQRVWL��+40��

,QGHNV�ULMHþQH�IDXQH�]D�YHOLNH�ULMHNH�ELR�MH�L]UDÿHQ�WHPHOMHP�SRGDWDND�R�VDVWDYX�L�VWUXNWXUL�
PDNUR]RREHQWRVD�YHOLNLK�ULMHND��YHOLþLQD�VOLYD�!������NP2���8UEDQLþ���������XNOMXþXMXüL�
L�SRGDWNH�V����SRVWDMH�NRML�VX�NRULãWHQL�X�RYRP�UDGX���=D�L]UDþXQ�LQGHNVD�ULMHþQH�IDXQH�]D�
velike rijeke (RFI

VR
��NRULVWLPR�VOLMHGHüX�IRUPXOX�

(1)
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JGMH�MH�
ac

i
�±�UD]UHG�EURMQRVWL�VYRMWH�i

5I
i
�±�YULMHGQRVW�ULMHþQH�IDXQH�VYRMWH�i

HW
i
�±�KLGURPRUIRORãND�LQGLNDWRUVND�WHåLQD�VYRMWH�i

+LGURPRUIRORãNH�LQGLNDWRUVNH�YULMHGQRVWL�RGQRVQR�YULMHGQRVWL�ULMHþQH�IDXQH��5¿��ELOH�VX�
RGUHÿHQH�NRULãWHQMHP�YULMHGQRVWL�VYRMWL��VSHFLHV�VFRUHV) prve CCA osi (engl. ELSORW�VFDO-
ing���

PD[1B
1B

CCASC

CCASC
Rf i

i
(2)

JGMH�MH�
6&B&&$�

i
���YULMHGQRVWL�SUYH�&&$�RVL�VYRMWH�i,

6&B&&$�
i
�±�DSVROXWQD�PDNVLPDOQD�YULMHGQRVW�VYRMWL�SUYH�&&$�RVL�

+LGURPRUIRORãNH�LQGLNDWRUVNH�WHåLQH��+0
i
��ELOH�VX�RGUHÿHQH�WHPHOMHP�WROHUDQWQLK�YULMHG-

QRVWL�VYRMWL��HQJO��URRW�PHDQ�VTXDUHG�GHYLDWLRQ�IRU�VSHFLHV��SUYH�&&$�RVL�SUHPD�WDEOLFL����

7DEOLFD����1DþLQ�RGUHÿLYDQMD�KLGURPRUIRORãNH�WHåLQH��+0
i
��SRMHGLQLK�VYRMWL�WHPHOMHP�

WROHUDQWQLK�YULMHGQRVWL�VYRMWL��URRW�PHDQ�VTXDUHG�GHYLDWLRQ�IRU�VSHFLHV��SUYH�
CCA osi

7ROHUDQWQD�YULMHGQRVW��W
i
) HM

i

W
i
 < 0.2 5

������W
i
 < 0.4 4

������W
i
 < 0.6 3

������W
i
 < 0.8 2

W
i
 > 0.8 1

9ULMHGQRVWL� ]D� RGDEUDQH�¿]LNDOQR�NHPLMVNH� SRND]DWHOMH� YRGH� ]D� ��� LVWUDåLYDQH� SRVWDMH�
SUHX]HWL� L]� ED]H�+UYDWVNLK� YRGD� WH� L]� VOLMHGHüLK� L]YRUD��8UEDQLþ� ������� ������ ������ L�
8UEDQLþ�L�VXU���������
=D�]HPOMLãQL�SRNURY�NRULVWLOL�VPR�SRGDWNH�L]�ED]H�CORINE ODQG�FRYHU�GDWD 2007 (CLC 

������(XURSHDQ�(QYLURQPHQWDO�$JHQF\��ZZZ�HHD�HXURSD�HX����3ULNXSLOL�VPR�SRGDWNH�]D�
SHW�SDUDPHWUD�]HPOMLãQRJ�SRNURYD��SULURGQD�L�GMHORPLþQR�SULURGQD�SRGUXþMD��&/&�NDW-
HJRULMH������L�����XUEDQD�SRGUXþMD��&/&�UD]UHG�����HNVWHQ]LYQD�SROMRSULYUHGD��&/&�NDW-
HJRULMH�������� ������� ������� L� LQWHQ]LYQD�SROMRSULYUHGD� �&/&�NDWHJRULMH������ ����� ������ L�
2.4.2).

=D�VWDWLVWLþNH�DQDOL]H�NRULãWHQL�VX�VWDWLVWLþNL�SDNHWL�6366�������6366�,QF���������L�&DQRFR�
���7HU�%UDDN�L�âPLODXHU���������
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3. REZULTATI I RASPRAVA

8�DQDOL]LUDQLP�X]RUFLPD�PDNUR]RREHQWRVD�X�0XUL��'UDYL�L�6DYL�XNXSQR�VX�]DELOMHåHQH�
���� VYRMWH��2G� VYLK� ]DELOMHåHQLK� VYRMWL�� GHVHW� SULSDGD�NDWHJRULML� VWUDQLK�YUVWD��8�X]RU-
FLPD�VX�VH�QDMþHãüH�SRMDYOMLYDOL�SUHGVWDYQLFL�PDORþHWLQDãD��2OLJRFKDHWD��L]�SRURGLFH�7X-

EL¿FLGDH��EH]�QLWDVWLK�þHWLQD���KLURQRPLGQH�OLþLQNH�L]�SRURGLFH�2UWKRFODGLLQDH�WH�SOHPH-
QD�&KLURQRPLQL�L�SUHGVWDYQLN�UDNXãDFD�*DPPDUXV�IRVVDUXP��7HPHOMHP�SRGDWDND�R�VDV-
WDYX� L� VWUXNWXUL� ]DMHGQLFH�PDNUR]RREHQWRVD� SRPRüX� UDþXQDOQRJ� SURJUDPD�$67(5,&6�
L]UDþXQDW�MH�QL]�PHWULND�NRMH�VX�NRUHOLUDQH��6SHDUPDQRYH�NRUHODFLMH��V�SRMHGLQLP�SULWLVFL-
PD��NRULãWHQMH�]HPOMLãWD�X�VOLYX��RGDEUDQL�¿]LNDOQR�NHPLMVNL�SRND]DWHOML��KLGURPRUIRORãNL�
LQGHNVL���'RGDWQR�MH�WHVWLUDQD�MH�L�PHWULND�Ä,QGHNV�ULMHþQH�IDXQH�YHOLNLK�ULMHND³��5),

VR
),

NRMD�MH�UD]YLMHQD�SUHPD�8UEDQLþ��������0HWULNH�$/3���������L�5),
VR

 pokazale su najbolje 

VWDWLVWLþNL�]QDþDMQH�NRUHODFLMH�VD�KLGURPRUIRORãNLP�SDUDPHWULPD��6SHDUPDQRYD�NRUHODFL-
MD�!�������WH�VX�QDYHGHQH�L�XJUDÿHQH�X�QRYL�PXOWLPHWUþNL�LQGHNV�RSüH�GHJUDGDFLMH�NRML�VH�
L]UDþXQDYD�VH�SUHPD�VOMHGHüRM�IRUPXOL�

(3)

JGMH�MH��
$/3�������±�XGLR�VYRMWL�NRMH�SUHIHULUDMX�DNDO�OLWDO�SVDPDO�VXSVWUDW
RFI

VR
�±�LQGHNV�ULMHþQH�IDXQH�YHOLNLK�ULMHND

'REUR�REMDãQMHQ�RGQRV��52� �������L]PHÿX�LQGHNVD�+40�L�00,
OpDeg

prikazan je na slici 

2.

(3)

6OLND����2GQRV�L]PHÿX�LQGHNVD�KLGURPRUIRORãNH�NDNYRüH�L�SURPLMHQMHQRVWL��+40��L�RP-

MHUD�HNRORãNH�NDNYRüH��2(.��WHPHOMHP�QRYRJ�LQGHNVD�RSüH�GHJUDGDFLMH
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,DNR�2'9�SUHSRUXþD�NRULãWHQMH�L�PHWULND�L]�VNXSLQH�ERJDWVWYD�UD]QROLNRVWL��]D�QDYHGHQX�
VH�QLVPR�RGOXþLOL� L]� UD]ORJD�ãWR�QLWL� MHGQD�PHWULND� L]�QDYHGHQH�VNXSLQH�QLMH�SRND]LYD-
OD� ]DGRYROMDYDMXüX� NRUHODFLMX� V� KLGURPRUIRORãNLQ� JUDGLMHQWRP�� 6D� VOLþQLP� SUREOHPRP�
VXVUHüX�VH�L�GUXJL�DXWRUL�SULOLNRP�LVWUDåLYDQMD�YH]H�L]PHÿX�PDNUR]RREHQWRVD�L�SULWLVDND�
�)HOG�L�GUXJL��������8UEDQLþ���������'REUH�L�VWDWLVWLþNL�]QDþDMQH�NRUHODFLMH�XWYUÿHQH�VX�
L]PHÿX�PHWULND�NRMH�JUDGH�PXOWLPHWULþNL�LQGHNV�RSüH�GHJUDGDFLMH�WH�SRMHGLQLK�SDUDPHWDUD�
]HPOMLãQRJ�SRNURYD�L�SRMHGLQLK�¿]LNDOQR�NHPLMVNLK�SDUDPHWDUD��1R��LSDN�VX�PHÿXVREQL�
RGQRVL� ELOL� VXSURWQL� RG� RþHNLYDQLK�� 7DNR� MH� QSU�� RGQRV� L]PHÿX�00,

OpDeg
 i prirodnog 

]HPOMLãQRJ�SRNURYD�QHJDWLYDQ�� ãWR�GUXJLP� ULMHþLPD�]QDþL��GD�NRG�QDMEROMHJ�HNRORãNRJ�
VWDQMD�ELOMHåLPR�QDMPDQML�XGLR�SULURGQRJ�]HPOMLãQRJ�SRNURYD��6OLþQL�RGQRV�MH�XWYUÿHQ�L�
L]PHÿX�00,

OpDeg
�L�SRMHGLQLK�¿]LNDOQR�NHPLMVNLK�SDUDPHWUD��HOHNWURYRGOMLYRVW��.3.��XN-

XSDQ�GXãLN��RUWRIRVIDW��6SHUPDQRYD�NRUHODFLMD��������S < 0,01). Navedeno ukazuje, da je 

RG�VYLK�WHVWLUDQLK�SULWLVDND��KLGURPRUIRORãNL�SULWLVDN�GRPLQDQWDQ��*UDGLMHQWL�RSWHUHüHQMD�
RVWDOLK�JUXSD�SULWLVDND�VX�]QDWQR�PDQML�RG�KLGURPRUIRORãNRJ�JUDGLMHQWD��]ERJ�þHJD�MH�L�QML-
KRY�XWMHFDM�QD�]DMHGQLFX�RþHNLYDQR�PDQML��=D�PHWULNH�XNOMXþHQH�X�00,�LQGHNV�RGUHÿHQH�
VX�UHIHUHQWQH�L�QDMORãLMH�YULMHGQRVWL�]D�GYD�WLSD�YUOR�YHOLNLK�ULMHND��+5�5B�%�L�+5�5B�&��
�7DEOLFD�����=D�LQGHNV�ULMHþQH�IDXQH�YHOLNLK�ULMHND�RGUHÿHQH�VX�MHGQDNH�UHIHUHQWQH�YULMHG-

QRVWL�NDR�L�MHGQDNH�QDMORãLMH�YULMHGQRVWL��1DYHGHQL�ULMHþQL�WLSRYL�PHÿXVREQR�VH�UD]OLNXMX�X�
UHIHUHQWQRM�YULMHGQRVWL�LQGHNVD�$/3����������NRMD�MH�]D�WLS�+5�5B�%�QHãWR�YHüD�

7DEOLFD����5HIHUHQWQH�YULMHGQRVWL�L�QDMORãLMH�YULMHGQRVWL�]D�RGDEUDQH�PHWULNH�QRYRJ�
LQGHNVD�RSüH�GHJUDGDFLMH�]D�WLSRYH�+5�5B�%�L�+5�5B�&�X]�NRULãWHQX�VWD�
WLVWLþNX�PHWRGX���$/3B�������XGLR�VYRMWL�NRMH�SUHIHULUDMX�DNDO�OLWDO�SVDPDO�
VXSVWUDW��5),95���LQGHNV�ULMHþQH�IDXQH�]D�YHOLNH�ULMHNH��+5�5B�%���QL]LQVNH�
YUOR�YHOLNH�WHNXüLFH�±�GRQML�WRN�0XUH�L�VUHGQML�WRN�6DYH�L�'UDYH��+5�5B�&���
QL]LQVNH�YUOR�YHOLNH�WHNXüLFH���GRQML�WRN�6DYH�L�'UDYH��1�±�EURM�SRGDWDND

Granica Tip rijeke Metoda N Tip_ALP_100% RFIVR

5HIHUHQWQD
YULMHGQRVW +5�5B�%

��WL��WL�SHUFHQWLO�±�
HM razred 1 24 99 -0,16

+5�5B�& PDNVLPXP�±�+0�UD]UHG�� 5 81 -0,16

1DMORãLMD
YULMHGQRVW +5�5B�% PLQLPXP�±�VYL�SRGDWFL 86 8 0,46

+5�5B�& PLQLPXP�±�VYL�SRGDWFL 86 8 0,46

*UDQLFH� L]PHÿX�NDWHJRULMD�HNRORãNRJ�VWDQMD�RGUHÿHQH�VX�QD�RVQRYX�SURPMHQD�X�]DMHG-

QLFL�PDNUR]RREHQWRVD��RGQRVD�RVMHWOMLYLK�L�WROHUDQWQLK�VYRMWL��WHPHOMHP�00,
OpDeg

 (Slika 

����*UDQLFD�YUOR�GREUR�GREUR�SRVWDYOMHQD�MH�QD�PMHVWR�JGMH�VH�MH�SRþHR�VPDQMLYDWL�XGLR�
RVMHWOMLYLK�VYRMWL��1D�PMHVWR�JGMH�MH�XGLR�RVMHWOMLYLK�L�WROHUDQWQLK�VYRMWL�L]MHGQDþHQ�SRVWDY-

OMHQD�MH�JUDQLFD�GREUR�XPMHUHQR�
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6OLND����2GUHÿLYDQMH�JUDQLFD�L]PHÿX�NDWHJRULMD�HNRORãNRJ�VWDQMD�QD�WHPHOMX�UDVSRGMHOH�
RVMHWOMLYLK�L�WROHUDQWQLK�VYRMWL�X]GXå�JUDGLMHQDWD�LQGHNVD�RSüH�GHJUDGDFLMH

�00,B2S'HJ�

8�WDEOLFL���SULND]DQH�VX�JUDQLþQH�YULMHGQRVWL�NDWHJRULMD�HNRORãNRJ�VWDQMD�WHPHOMHP�LQGHNVD�
RSüH�GHJUDGDFLMH��5DGL�XMHGQDþDYDQMD�UDVSRQD�YULMHGQRVWL�HNRORãNRJ�VWDQMD��QDþLQMHQD�MH�
WUDQVIRUPDFLMD�SUHPD�SRVWXSNX�RSLVDQRP�X�WDEOLFL�����

7DEOLFD����*UDQLþQH�YULMHGQRVWL�NDWHJRULMD�HNRORãNRJ�VWDQMD�WHPHOMHP�LQGHNVD�RSüH
� GHJUDGDFLMH��00,B2SGHJ��SULMH�L�SRVOLMH�WUDQVIRUPDFLMH

Granica
transformiran

YUOR�GREUR�GREUR 0.90 0.80

GREUR�XPMHUHQR 0.71 0.60

XPMHUHQR�ORãH 0.53 0.40

ORãH�YUOR�ORãH 0.23 0.20
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7DEOLFD����)RUPXOH�]D�WUDQVIRUPDFLMX�YULMHGQRVWL�QRYRJ�LQGHNVD�RSüH�GHJUDGDFLMH
ovisno od vrijednosti indeksa

Ekološko stanje MMIOpDeg Transformiran MMIOpDeg

vrlo dobro ����� ������������00,
OpDeg

���������������������

dobro 0,71 - 0,89 ������������00,
OpDeg

����������������������

XPLMHUHQR 0,53 - 0,70 ������������00,
OpDeg

����������������������

ORãH 0,23 - 0,53 ������������00,
OpDeg

����������������������

YUOR�ORãH 0,00 - 0,22 ������00,
OpDeg

��������

7DNRÿHU�SUHSRUXþDPR�]D�SRWUHEH�PRGXOD�VDSUREQRVW�NRULãWHQMH�LVNOMXþLYR�LQGHNVD�VDSUR�
EQRVWL��,6���MHU�VX�GUXJL�LQGHNVL�NRML�VH�NRULVWH�X�QDYHGHQRP�PRGXOX��8UHGED�R�VWDQGDUGX�
NDNYRüH�YRGD��������UHGXQGDQWQL�

0XOWLPHWUþNL�LQGHNV�RSüH�GHJUDGDFLMH�ED]LUD�VH�QD�GYLMH�PHWULNH�$/3���������L�5),
VR,

WH�SRND]XMH�GREDU�RGQRV�V�SRMHGLQLP�¿]LNDOQR�NHPLMVNLP�SRND]DWHOMLPD��HOHNWURYRGOML-
YRVW�� .3.�� XNXSDQ� GXãLN�� RUWRIRVIDW� ��� 1R�� QDMEROMH� L� VWDWLVWLþNL� ]QDþDMQH� NRUHODFLMH�
PXOWLPHWUþNL�LQGHNV�RSüH�GHJUDGDFLMH�SRND]XMH�VD�KLGURPRUIRORãNLP�SDUDPHWULPD��6SHDU-
PDQRYD�NRUHODFLMD�!�������ãWR�XND]XMH�GD�MH�X�YUOR�YHOLNLP�ULMHNDPD�5HSXEOLNH�+UYDWVNH�
KLGURPRUIRORãNL�SULWLVDN�GRPLQDQWDQ��%XGXüL�GD�MH�VXVWDY�RFMHQH��NRML�VH�ED]LUD�QD�SUH-
WKRGQR�QDYHGHQLP�PHWULNDPD�XVSMHãQR�LQWHUNDOLEULUDQ�WLMHNRP�SRVWXSND�LQWHUNDOLEUDFLMH�
PHWRGD� UD]YLMHQLK� ]D� YHOLNH� ULMHNH� X� GUåDYDPD� þODQLFDPD�(8�� SUHGODåHPR� GD� VH� QRYL�
PXOWLPHWULþNL�LQGHNV�]D�YUOR�YHOLNH�ULMHNH�XJUDGL�X�8UHGEX�R�VWDQGDUGX�NDNYRüH�YRGD�

LITERATURA

>�@� (XURSHDQ�(QYLURQPHQW�$JHQF\����������&/&������7HFKQLFDO�*XLGHOLQHV�����VWU��
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ZRUN�IRU�WKH�&RPPXQLW\�DFWLRQ�LQ�WKH�¿HOG�RI�ZDWHU�SROLF\²(8�:DWHU�)UDPHZRUN�
'LUHFWLYH��:)'�.

>�@� )HOG��&.��GH�%HOOR��)��'ROHGHF�6����������%LRGLYHUVLW\�RI� WUDLWV�DQG�VSHFLHV�ERWK�
VKRZ�ZHDN�UHVSRQVHV�WR�K\GURPRUSKRORJLFDO�DOWHUDWLRQ�LQ�ORZODQG�ULYHU�PDFURLQ-

vertebrates��)UHVKZDWHU�%LRORJ\�������������
>�@� 0LKDOMHYLü��=��L�GUXJL����������7HVWLUDQMH�ELRORãNLK�PHWRGD�RFMHQH�HNRORãNRJ�VWDQMD�

�2NYLUQD�GLUHNWLYD�R�YRGDPD����������(&��X�UHSUH]HQWDWLYQLP�VOLYRYLPD�3DQRQVNH�
L�'LQDULGVNH� HNRUHJLMH�� �.QMLJD� ,��� (ODERUDW�� 3ULURGRVORYQR�PDWHPDWLþNL� IDNXOWHW��
6YHXþLOLãWH�X�=DJUHEX�=DJUHE��

>�@� 7DY]HV��%��8UEDQLþ��*����������1HZ�LQGLFHV�IRU�DVVHVVPHQW�RI�K\GURPRUSKRORJLFDO�
DOWHUDWLRQ�RI�ULYHUV�DQG�WKHLU�HYDOXDWLRQ�ZLWK�EHQWKLF�LQYHUWHEUDWH�FRPPXQLWLHV��$O-
SLQH�FDVH�VWXG\��5HYLHZ�RI�+\GURELRORJ\�������±����
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>�@� 7HU� %UDDN�� &-)�� 6PLODXHU�� 3�� �������� &DQRFR� 5HIHUHQFH� 0DQXDO� DQG� 8VHU¶V�
*XLGH�6RIWZDUH�IRU�2UGLQDWLRQ��9HUVLRQ������0LFURFRPSXWHU�3RZHU��,WKDFD��86$��
����VWU��

>�@� 8UEDQLþ��*����������5D]YRM�PHWRGRORJLM�]D�YUHGQRWHQMH�KLGURPRUIRORãNH�VSUHPHQ-

MHQRVWL� ªYHOLNLK� UHN©� Y� 6ORYHQLML� QD� SRGODJL� EHQWRãNLK� QHYUHWHQþDUMHY. Eko-voda, 

=JRUQMD�âþDYQLFD�����VWU�
>�@� 8UEDQLþ��*�� ��������(FRORJLFDO� VWDWXV� DVVHVVPHQW� RI� WKH� ULYHUV� LQ� 6ORYHQLD� ±� DQ�

overview��1DWXUD�6ORYHQLDH������±���
>�@� 8UEDQLþ��*����������+\GURPRUSKRORJLFDO�GHJUDGDWLRQ�LPSDFW�RQ�EHQWKLF�LQYHUWH-

brates in large rivers in Slovenia.�+\GURELRORJLD��������������
>��@� 8UEDQLþ��*��0LKDOMHYLü��=��3HWNRYVND��9��3DYOLQ�8UEDQLþ��0��,YNRYLü��0����������

2FMHQD�HNRORãNRJ�VWDQMD�YHOLNLK� ULMHND� WHPHOMHP�PDNUR]RREHQWRVD� WH�XSUDYOMDQMH�
XVPMHUHQR� QD� KLGURPRUIRORãNH� SURPMHQH��%LODWHUDOQL� SURMHNW�+UYDWVND� �� 6ORYHQL-
ja.

>��@� 8UHGED�R�VWDQGDUGX�NDNYRüH�YRGD����������1DURGQH�QRYLQH�EURM���������

AUTORI

SURI��GU��VF��=ODWNR�0LKDOMHYLü�a
L]Y��SURI��GU��VF��*RUD]G�8UEDQLþ�b
SURI��GU��VF��,YDQþLFD�7HUQMHM�a

a 6YHXþLOLãWH�X�=DJUHEX��3ULURGRVORYQR�PDWHPDWLþNL�IDNXOWHW��%LRORãNL�RGVMHN�
� 5RRVHYHOWRY�WUJ����������=DJUHE��+UYDWVND��]ODWNR�PLKDOMHYLF#ELRO�SPI�KU,

LYDQFLFD�WHUQMHM#ELRO�SPI�KU
b Selo pri Mirni 17, 8233 Mirna, Slovenija, JRUD]G�XUEDQLF#JPDLO�FRP



380 HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE



HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.34.

VODENIH EKOSUSTAVA
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6$ä(7$.��=QDþHQMH�YRGH��X]�HQHUJLMX�L�KUDQX�NDR�MHGQRJ�RG�WUL�JODYQD�VLJXUQRVQD�SLWDQMD�
]DãWLWH� L�RþXYDQMD�RNROLãD�NRMD� VX�PHÿXVREQR�SRYH]DQD�SUXåDMX�EURMQH�PRJXüQRVWL� ]D�
XSRWUHEX�VWURMQRJ�XþHQMD�QD�UD]QLP�SUREOHPLPD�SRYH]DQLP�X]�YRGX��NRQNUHWQR�X�RYRP�
VOXþDMX�PRGHOLUDQMX�YRGHQLK�HNRVXVWDYD��=QDþDMQL�WHKQRORãNL�QDSUHGDN�X�UD]QLP�SRGUXþ-
MLPD�SRYH]DQLK�VD�YRGRP�GRQRVL�VD�VRERP�L�YHOLNH�NROLþLQH�GRVWXSQLK�SRGDWDND�WH�VDPLP�
WLPH�]DKWMHYL�]D�RGUHÿHQLP�UMHãHQMLPD�L�DODWLPD�]D�UDG�QD�WLP�SUREOHPLPD�SRVWDMX�VYH�
L]UDåHQLML�
1XPHULþNL�PRGHOL�LPDMX�ãLURNX�SULPMHQX�X�SREROMãDQMX�L�UD]XPLMHYDQMX�XSUDYOMDQMD�YR-

GHQLP��HNR�VXVWDYLPD��0HÿXWLP��WDNYL�PRGHOL�þHVWR�]DKWLMHYDMX�]QDþDMQH�UHVXUVH�]D�SUR-

UDþXQ��D�þHVWR�L�RGUHÿHQH�SRGDWNH�NRMLPD�EL�VH�RJUDQLþLOD�VWUXNWXUD�L�SDUDPHWUL�PRGHOD��
6DPLP�WLPH��PRGHOL�SRJRQMHQL�SRGDFLPD��HQJO��Ä'DWD�'ULYHQ�0RGHOV³��WHPHOMHQL�VX�QD�
WHKQLNDPD�VWURMQRJ�XþHQMD�WH�QDVWRMH�SUXåLWL�NRULVQLNX�ÄPDSLUDQMH³�L]PHÿX�XOD]D�L�L]OD]D�
GDQRJ�VXVWDYD��V�PDOR�SUHWKRGQRJ�]QDQMD�R�SURFHVLPD�XQXWDU�WRJ�VXVWDYD��D�VDPL�PRGHOL�
SRMDYLOL�VX�VH�NDR�SULYODþQD�RSFLMD�]D�SUHGYLÿDQMH�L�NODVL¿NDFLMX�YRGHQLK��HNR�VXVWDYD��
*ODYQD�SUHGQRVW�WDNYLK�PRGHOD�MH�EU]R�YULMHPH�L]YUãDYDQMD�ãWR�RPRJXüXMH�NRULVQLNX�YLãH�
HYDOXDFLMD�PRGHOD��WH�VDPLP�WLPH�WL�PRGHOL�LPDMX�ãLURNX�SULPMHQX�X�UMHãDYDQMX�UD]OLþLWLK�
SUREOHPD�SRYH]DQLK�VD�YRGRP��D�SRJRWRYR�NRG�PRGHOLUDQMD�YRGHQLK��HNR�VXVWDYD��
8�RYRP�UDGX�SULND]DW�üH�VH�SULPMHQD�GYLMH�WHKQLNH�VWURMQRJ�XþHQMD�NRMH�VX�NRULãWHQH�]D�
L]UDGX�PRGHOD�YRGHQLK�HNRVXVWDYD�
./-8ý1(�5,-(ý,� VWURMQR�XþHQMH��YRGQL�HNRVXVWDYL��HNRORãNR�PRGHOLUDQMH

USE OF MACHINE LEARNING IN MODELLING

$%675$&7��7KH� LPSRUWDQFH� RI� ZDWHU�� LQ� DGGLWLRQ� WR� HQHUJ\� DQG� IRRG�� DV� RQH� RI� WKH�
WKUHH� PDMRU�� LQWHUFRQQHFWHG� VDIHW\� FRQFHUQV� ZLWK� UHJDUG� WR� HQYLURQPHQWDO� SURWHFWLRQ�
DQG�FRQVHUYDWLRQ�SURYLGHV�QXPHURXV�RSSRUWXQLWLHV� WR�XVH�PDFKLQH� OHDUQLQJ� WHFKQLTXHV�
RQ�YDULRXV�ZDWHU�UHODWHG� LVVXHV�� VSHFL¿FDOO\�PRGHOOLQJ� DTXDWLF� HFRV\VWHPV��6LJQL¿FDQW�
WHFKQRORJLFDO�DGYDQFHV�LQ�YDULRXV�ZDWHU�UHODWHG�DUHDV�KDYH�JHQHUDWHG�ODUJH�DPRXQWV�RI�
DYDLODEOH�GDWD� DQG� FUHDWHG� LQFUHDVLQJO\�SURQRXQFHG�GHPDQGV� IRU� FHUWDLQ� VROXWLRQV� DQG�
WRROV�WR�ZRUN�RQ�WKHVH�LVVXHV�
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1XPHULFDO� PRGHOV� KDYH� D� ZLGH� DSSOLFDWLRQ� LQ� LPSURYLQJ� DQG� XQGHUVWDQGLQJ� WKH�
PDQDJHPHQW� RI� ZDWHU� �HFR�V\VWHPV�� +RZHYHU�� VXFK� PRGHOV� RIWHQ� UHTXLUH� VLJQL¿FDQW�
FDOFXODWLRQ� UHVRXUFHV�� IUHTXHQWO\� LQFOXGLQJ� FHUWDLQ� GDWD� WR� OLPLW� WKH� VWUXFWXUH� DQG�
SDUDPHWHUV�RI�WKH�PRGHO��'DWD�'ULYHQ�0RGHOV�DUH�EDVHG�RQ�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�
DQG�DWWHPSW�WR�SURYLGH�WKH�XVHU�ZLWK�WKH�³PDSSLQJ´�EHWZHHQ�WKH�LQSXWV�DQG�RXWSXWV�RI�
D� JLYHQ� V\VWHP��ZLWK� OLWWOH� SULRU� NQRZOHGJH� RI� WKH� SURFHVVHV�ZLWKLQ� WKDW� V\VWHP�� WKXV�
WKHVH�PRGHOV�HPHUJHG�DV�DQ�DWWUDFWLYH�RSWLRQ�IRU�SUHGLFWLQJ�DQG�FODVVLI\LQJ�DTXDWLF��HFR�
V\VWHPV��7KH�PDLQ�DGYDQWDJH�RI�VXFK�PRGHOV�LV�D�IDVW�H[HFXWLRQ�WLPH��DOORZLQJ�WKH�XVHU�
PRUH�PRGHO�HYDOXDWLRQV��)RU�WKHVH�UHDVRQV��WKH�PRGHOV�DUH�ZLGHO\�XVHG�LQ�VROYLQJ�YDULRXV�
ZDWHU�UHODWHG�LVVXHV��SDUWLFXODUO\�LQ�WKH�PRGHOOLQJ�RI�ZDWHU��HFR�V\VWHPV�
7KLV�SDSHU�ZLOO�SUHVHQW�WKH�DSSOLFDWLRQ�RI�WZR�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�XVHG�LQ�WKH�
FUHDWLRQ�RI�DTXDWLF�HFRV\VWHP�PRGHOV�
.(<:25'6��PDFKLQH�OHDUQLQJ��DTXDWLF�HFRV\VWHPV��HFRORJLFDO�PRGHOOLQJ

1. UVOD

&LOM� L]UDGH�PRGHOD� MH� L]UDGLWL� VXVWDY�NRML� üH�RWNULWL�RVQRYQH�NDUDNWHULVWLNH� VXVWDYD�NRML�
VH�SURPDWUD��0RJXüQRVW�VLPXOLUDQMD�NDUDNWHULVWLND�VXVWDYD�MH�YDåQD�NDGD�MH�WHãNR�LOL�SDN�
QHPRJXüH�VDNXSLWL�GRYROMQR�SRGDWDND�]D�SURPDWUDQL�VXVWDY�� LOL�SDN�NDGD�MH�SURPDWUDQL�
VXVWDY�WROLNR�NRPSOHNVDQ�GD�QLMH�PRJXüH�PMHULWL�VYDNX�QMHJRYX�]QDþDMNX�QD�RGJRYDUDMXüRM�
skali.

3ULOLNRP� L]UDGH� HNRORãNLK� PRGHOD� SRWUHEQR� MH� X]HWL� X� RE]LU� GYLMH� ELWQH� ]QDþDMNH�� ���
NYDOLWHWX�SRGDWDND�NRML�QDP�SUXåDMX�]QDþDMQH�LQIRUPDFLMH�R�VXVWDYX�NRMHJ�PRGHOLUDPR��
L����RGDELU�DUKLWHNWXUH�PRGHOD�NRML�üH�ELWL�SRJRGDQ�]D�SULPMHQMLYDQMH�QD�SURPDWUDQRP�
VXVWDYX� �-HRQJ� L� GUXJL�� ������� 3UYX� ]QDþDMNX� MH� PRJXüH� ODNR� VDYODGDWL�� SRJRWRYR� X�
GDQDãQMH�YULMHPH�NDGD�VH�PRJX�NRULVWLWL�XUHÿDML�VD�YLVRNRP�UH]ROXFLMRP��RGQRVQR�GUXJH�
LQRYDWLYQH�PHWRGH� L� WHKQRORJLMH� NRMH� RPRJXüXMX� GRELYDQMH� SRGDWDND� YLVRNH� NYDOLWHWH��
'UXJD� ]QDþDMND� MH� SDN� RGUHÿHQD� YUVWD� ÄOLPLWLUDMXüHJ� IDNWRUD´� ]D� L]UDGX� SRX]GDQRJ�
VLPXODFLMVNRJ�DODWD��%ODQFR�L�GUXJL���������.DGD�SRMHGLQH�WHKQLNH�VLPXODFLMH�XNOMXþXMX�
L� GREUX� VSRVREQRVW� REMDãQMDYDQMD� L� SUHGYLÿDQMD�� RQH� PRJX� VDGUåDYDWL� L� QL]� NRULVQLK�
LQIRUPDFLMD�R�PRGHOLUDQRP��HNR�VXVWDYX��(NRVXVWDY�MH�MHGDQ�RG�QDMNRPSOLFLUDQMLK�VXVWDYD�
QD�VYLMHWX��2GXP���������]ERJ�WRJD�ãWR�WDM�VXVWDY�VDGUåL�UD]QROLNH�IXQNFLMH�SULODJRGEH��
YDULMDEOH�VWDQMD�WH�QMLKRYH�LQWHUDNFLMH�PHÿX�QMLPD�NRMH�PRJX�ELWL�NRPSOLFLUDQH��
.DNR�EL�VH�PRJOD�VDYODGDWL�NRPSOHNVQRVW�NRMD�VH�QDOD]L�X�SRGDFLPD�HNRVXVWDYD��JOHGDMXüL�
VD�NYDQWL¿FLUDMXüH� WRþNH�JOHGLãWD��SUHSRUXþD�VH�XVYRMLWL�RGJRYDUDMXüH� WHKQRORJLMH�NDNR�
EL�VH�PRJOR�EDUDWDWL�VD�NRPSOHNVQRãüX�SRGDWDND�XQXWDU�HNRVXVWDYD��5HFNQDJHO�L�GUXJL��
1997).

6WURMQR� XþHQMH� RPRJXüXMH� UDþXQDOLPD� GD� SULNXSOMDMX� LQIRUPDFLMH� HPSLULMVNL� L]� GDQRJ�
VNXSD�SRGDWDND��NDR�SRGVNXS�XPMHWQH�LQWHOLJHQFLMH��)LHOGLQJ��������*ODYQL�FLOM�HNRORãNLK�
PRGHOD� MH� RELþQR� XVPMHUHQ� QD� REMDãQMDYDQMH� GLQDPLNH� VXVWDYD�� NDR� L� SUHGYLÿDQMH� LOL�
RWNULYDQMH� X]RUDND� XQXWDU� VDPRJ� VXVWDYD�� WDNR� GD� MH� RWNULYDQMH� LQIRUPDFLMD� L]� VNXSD�
SRGDWDND� RG� YHOLNH� YDåQRVWL� L� SRPRüL� X� WRP� SRJOHGX�� 6WURMQR� XþHQMH� UD]OLNXMH� VH� RG�
NRQYHQFLRQDOQLK� WHKQLND� NRMH� VH� NRULVWH� ]D� DQDOL]X� VNXSRYD� HNRORãNLK� SRGDWDND�� NDR�
ãWR� VX� VWDWLVWLþNH�PHWRGH�� WH� GHWHUPLQLVWLþNH� L� VWRKDVWLþNH�PHWRGH� SUHPD� GYD� NULWHULMD��
��� VSRVREQRVWL� UMHãDYDQMD�QH�OLQHDUQRVWL�� L� ��� QDþLQX� ÄUD]PLãOMDQMD´��3UYL� NULWHULM�PRåH�
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ELWL�JOHGDQ�XJODYQRP�NDR�VWURMQR�XþHQMH�QDVSUDP�VWDWLVWLNH��D�GUXJL� MH�GDQ�NDR�UD]OLND�
NRQYHQFLRQDOQLK�PRGHOD�L�PRGHOD�VWURMQRJ�XþHQMD��-HRQJ�L�GUXJL��������
8�RYRPH�UDGX�SULND]DW�üH�VH�GYLMH�PHWRGDH�WHKQLND�VWURMQRJ�XþHQMD��NRMH�VX�SULPLMHQMHQH�
QD�SRGDFLPD�PMHUHQLP�X�VMHYHUQRP�-DGUDQX��

6WURMQR�XþHQMH�NRULVWL�GYLMH�YUVWH� WHKQLND�]D� L]UDGX�PRGHOD�����QDG]LUDQR�XþHQMH��HQJO��
VXSHUYLVHG��� NRMH� XþL�PRGHO� QD� SR]QDWLP� XOD]QLP� L� L]OD]QLP� SRGDFLPD� WDNR� GD�PRåH�
SUHGYLGMHWL�EXGXüH�L]OD]H�� L����QHQDG]LUDQR�XþHQMH��HQJO��XQVXSHUYLVHG���NRMH�SURQDOD]L�
VNULYHQH�REUDVFH�LOL�XQXWDUQMH�VWUXNWXUH�X�XOD]QLP�SRGDFLPD��:LWWHQ�L�)UDQN���������
1DG]LUDQR�VWURMQR�XþHQMH�JUDGL�PRGHO�NRML�YUãL�SUHGYLÿDQMD�NRML�VH�WHPHOML�QD�GRND]LPD�
X� SULVXWQRVWL� QHL]YMHVQRVWL�� 1DG]LUDQL� DOJRULWDP� XþHQMD� X]LPD� SR]QDWL� VNXS� XOD]QLK�
SRGDWDND�L�SR]QDWLK�RGJRYRUD�QD�SRGDWNH�NRML�þLQH�L]OD]�WH�XþL�PRGHO�GD�JHQHULUD�UD]XPQD�
SUHGYLÿDQMD� NDR� RGJRYRU� QD� QRYH� SRGDWNH�� 1DG]LUDQR� XþHQMH� VH� NRULVWL� NDGD� LPDPR�
SR]QDWH�SRGDWNH�]D�L]OD]�NRML�SRNXãDYDPR�SUHGYLGMHWL��:LWWHQ�L�)UDQN���������
1DG]LUDQR�XþHQMH�NRULVWL�WHKQLNH�NODVL¿NDFLMH�L�UHJUHVLMH�]D�UD]YRM�SUHGLNWLYQLK�PRGHOD��
7HKQLNH�NODVL¿NDFLMH�SUHGYLÿDMX�GLVNUHWQH�RGJRYRUH���QD�SULPMHU��GD�OL�MH�GDQ�VXQþDQ�LOL�
NLãRYLW��LOL�GD�OL�MH�YMHWDU�MDN�LOL�VODE��.ODVL¿NDFLMVNL�PRGHOL�NODVL¿FLUDMX�XOD]QH�SRGDWNH�
X�NDWHJRULMH��7LSLþQH�SULPMHQH�RVLP�X�HNRORãNLP�PRGHOLPD��XNOMXþXMX�QSU��L�PHGLFLQVNR�
VQLPDQMH�� SUHSR]QDYDQMH� JRYRUD� LOL� NUHGLWQR� RFMHQMLYDQMH�� 7HKQLNH� NODVL¿NDFLMH� VH�
SUHPD� WRPH�NRULVWH� DNR� VH� SRGDFL�PRJX�R]QDþLWL�� RGQRVQR� NDWHJRUL]LUDWL� LOL� UD]GYRMLWL�
X� RGUHÿHQH� VNXSLQH� LOL� NODVH��8RELþDMHQL� DOJRULWPL� ]D� NODVL¿NDFLMX� XNOMXþXMX� Ä6XSSRUW�
9HFWRU�0DFKLQHV´��VWDEOD�RGOXþLYDQMD��N�QDMEOLåL�VXVMHG��Ä1DLYH�%D\HV´��GLVNULPLQDFLMVNX�
DQDOL]X��ORJLVWLþNX�UHJUHVLMX�L�QHXURQVNH�PUHåH��:LWWHQ�L�)UDQN��������
5HJUHVLMVNH�WHKQLNH�SUHGYLÿDMX�NRQWLQXLUDQH�RGJRYRUH����QD�SULPMHU��SURPMHQH�WHPSHUDWXUH�
LOL�NRQFHQWUDFLMDPD�KUDQMLYLK�WYDWL��7LSLþQH�SULPMHQH�XNOMXþXMX�UD]QD�SURJQR]LUDQMD��NDR�
ãWR�MH�QSU��SURJQR]D�NRQFHQWUDFLMD�NORUR¿OD�D��5HJUHVLMVNH�WHKQLNH�VH�NRULVWH�DNR�VH�UDGL�VD�
UD]QLP�UDVSRQRP�SRGDWDND�LOL�DNR�MH�SULURGD�RGJRYRUD�GH¿QLUDQD�NDR�VWYDUQL�EURM��NDR�ãWR�
MH�QSU��WHPSHUDWXUD��EURM�¿WRSODQNWRQD�LOL�YULMHPH�GR�SRþHWND�FYMHWDQMD�PRUD��8RELþDMHQL�
UHJUHVLMVNL�DOJRULWPL�XNOMXþXMX�OLQHDUQH�PRGHOH��QHOLQHDUQH�PRGHOH��VWXSQMHYLWX�UHJUHVLMX��
VWDEOD� RGOXþLYDQMD�� QHXUDOQH�PUHåH� L� DGDSWLYQR� ÄQHXUR�IX]]\´� XþHQMH� �:LWWHQ� L� )UDQN��
2000).

1HQDG]LUDQR� XþHQMH� SURQDOD]L� VNULYHQH� REUDVFH� LOL� XQXWDUQMH� VWUXNWXUH� X� SRGDFLPD��
.RULVWL�VH�XJODYQRP�]D�SULND]LYDQMH�]DNOMXþDND�VNLFD�L]�VNXSRYD�SRGDWDND�NRML�VH�VDVWRMH�
RG�XOD]QLK�SRGDWDND�DOL�EH]�R]QDþHQLK�RGJRYRUD��1DMþHãüD�WHKQLND�QHQDG]LUDQRJ�XþHQMD�
MH�JUXSLUDQMH��1HQDQG]LUDQR�XþHQMH�NRULVWL� VH�]D�DQDOL]X�]QDQVWYHQLK�SRGDWDND�NDNR�EL�
VH�SURQDãOL� VNULYHQL�REUDVFL� LOL� RGUHÿHQD�JUXSLUDQMD�SRGDWDND��$SOLNDFLMH� ]D�JUXSLUDQMH�
XNOMXþXMX� DQDOL]X� VHNYHQFLUDQMD� JHQD�� LOL� SDN� SUHSR]QDYDQMH� REMHNDWD�� 8RELþDMHQL�
DOJRULWPL� ]D� REDYOMDQMH� NODVWHU� DQDOL]D� XNOMXþXMX� ÄN�PHDQV´�� KLMHUDUKLMVNH� PHWRGH�
JUXSLUDQMH�� Ä*DXVVLDQ� 0L[WXUH´�� VNULYHQL� 0DUNRY� PRGHO�� VDPRRUJDQL]LUDMXüH� PDSH� L�
VXEWUDNWLYQR�NODVWHULUDQMH��:LWWHQ�L�)UDQN���������
2GDELU�SUDYRJ�DOJRULWPD�PRåH�VH�þLQLWL�QHGRVWLåQLP���QDLPH��SRVWRMH�GHVHWLQH�QDG]LUDQLK�
L�QHQDG]LUDQLK�DOJRULWDPD�VWURMQRJ�XþHQMD��D�VYDNL�RG�QMLK�LPD�GUXJDþLML�SULVWXS�XþHQMX��
1H�SRVWRML�QDMEROMD�PHWRGD�LOL�MHGQD�YHOLþLQD�NRMD�RGJRYDUD�VYLPD��3URQDODåHQMH�SUDYRJ�
DOJRULWPD� GMHORPLþQR� MH� VDPR� VNXS� SRNXãDMD� L� SRJUHãND�� ýDN� L� LVNXVQL� VWUXþQMDFL� ]D�
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SRGDWNH�QH�]QDMX�KRüH�OL�DOJRULWDP�IXQNFLRQLUDWL�EH]�GD�JD�VH�LVSURED��1R�WDNRÿHU��RGDELU�
DOJRULWPD�RYLVL�L�R�YHOLþLQL�L�YUVWL�SRGDWDND�V�NRMLPD�VH�UDGL��XYLGLPD�NRMH�åHOLWH�GRELWL�RG�
SRGDWDND�L�QDþLQX�QD�NRML�üH�VH�WL�XYLGL�NRULVWLWL�

EKOSUSTAVA - PRIMJER SJEVERNOG JADRANA

8�QDVWDYNX�üH�VH�SULND]DWL�GYD�PRGHOD�NRMD�VX�L]UDÿHQD�XSRWUHERP�DODWD�VWURMQRJ�XþHQMD��
0RGHOL� VX� L]UDÿHQL� QD� SRGDFLPD� NRML� VX�PMHUHQL� QD� ãHVW�PMHUQLK� SRVWDMD� X� VMHYHUQRP�
Jadranu u periodu 1972. do 2007. godine (Slika 1, podaci CIM Rovinj). Sjeverni Jadran 

SULSDGD� QDMSURGXNWLYQLMHP� GLMHOX� 6UHGR]HPQRJ�PRUD� XVOLMHG� LVSXãWDQMD� KUDQMLYLK� WYDUL�
ULMHNRP�3R��.DNR�EL�VH�GRSULQMHOR�UD]XPLMHYDQMX�WUHQGD�HXWUR¿NDFLMH�X�VMHYHUQRP�-DGUDQX��
QD�SRGDFLPD�PMHUHQLP�QD�ãHVW�SRVWDMD�QD�SUR¿OX�RG�GHOWH�ULMHNH�3R��,WDOLMD��GR�5RYLQMD�QD�
]DSDGQRM�REDOL�,VWUH��+UYDWVND��NRML�REXKYDüDMX�¿]LNDOQH��NHPLMVNH�L�ELRORãNH�SDUDPHWUH�
XSRWULMHEOMHQH�VX�WHKQLNH�VWURMQRJ�XþHQMD�]D�NRQVWUXNFLMX�PRGHOD��9ROI�L�GUXJL���������

Slika 1. /RNDFLMD�PMHUQLK�SRVWDMD�X�VMHYHUQRP�-DGUDQX
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=D� L]UDGX� PRGHOD� XSRWULMHEOMHQ� MH� DOJRULWDP� VWURMQRJ� XþHQMD� 0�3� ]D� NRQVWUXNFLMX�
UHJUHVLMVNLK�VWDEDOD�LQWHJULUDQ�X�DSOLNDFLML�]D�VWURMQR�XþHQMH�SRG�QD]LYRP�:HND��:HE�����
=D�L]UDGX�PRGHOD�NRULãWHQL�VX�SRGDFL�VD�PMHUQLK�SRVWDMD��6OLND����SRGDFL�&,0�5RYLQM���
NRML� VX�RVUHGQMHQL�GR�GXELQH�RG����PHWDUD� L]QDG� WHUPRNOLQH�NDR� MHGDQ�VORM��=D� L]UDGX�
PRGHOD�XNXSQL�¿WRSODQNWRQ��)LWR��SRVWDYOMHQ� MH�NDR�FLOMDQD��]DYLVQD��YDULMDEOD��GRN�VX�
PMHVHF� �0M�� L� JRGLQD� �*RG�� VDNXSOMDQMD� SRGDWDND�� SURWRN� ULMHNH� 3R� �4��� WHPSHUDWXUD�
�7HPS���VDOLQLWHW��6$/���JXVWRüD��*86���PMHUD�NLVHORVWL��S+���QLWUDW��12

3
���GXãLNRY�RNVLG�

(NO
2
���DPRQLMDN��1+

4
���WH�PRODUQL�RPMHUL�XNXSQL�DQRUJDQVNL�GXãLN�RUWRIRVIDW��7,1�32

4
)

L� XNXSQL� DQRUJDQVNL� GXãLN�RUWRVLOLNDW� �7,1�6L2
4
�� SRVWDYOMHQL� NDR� QH]DYLVQH� YDULMDEOH�

�GHVNULSWRUL��SUHNR�NRMLK�VH�PRGHOLUD�XNXSQL�¿WRSODQNWRQ��9ROI�L�GUXJL��������

Slika 2. 2SLVQL�PRGHO�¿WRSODQNWRQD�]D�SRVWDMX�6-���

3ULND]DQL��RGDEUDQL�PRGHO�]D�SRVWDMX�6-�����6OLND����XND]XMH�QD�WR�GD�VH�WLMHNRP�������
JRGLQH�GRJRGLOD�]QDþDMQD�SURPMHQD�X�GLQDPLFL�¿WRSODQNWRQD��.RQFHQWUDFLMH�¿WRSODQNWRQD�
SULMH�������ELOH�VX�YHüH�]D���GR���SXWD�QHJR�QHNRQ�WH�JRGLQH�L�WR�XJODYQRP�]ERJ�SURPMHQD�
X�SURWRFLPD�ULMHNH�3R��,]UDþXQDWL�JUDQLþQL�SURWRN�X�PRGHOX�]D�UD]GREOMH�SULMH�������JRGLQH�
L]QRVL�������P3�V��9HüL�SURWRFL�RG�JUDQLþQH�YULMHGQRVWL�SRGUD]XPLMHYDMX�YHüH�NRQFHQWUDFLMH�
¿WRSODQNWRQD��0HÿXWLP��X�RED�VOXþDMD��SULMH�L�SRVOLMH�������VDOLQLWHW�MH�JODYQL�SRNR]DWHOM�
NRML�XND]XMH�QD�SURPMHQH�LQWUX]LMH�XODåHQMD�VODWNH�YRGH�X�SRGUXþMH��DOL�L�YHüHJ�SULOMHYD�
VODQLMH� YRGH� L]� VUHGQMHJ� -DGUDQD�� 6PDQMHQMH� XOD]D� KUDQMLYLK� WYDUL� ULMHNDPD� ]DMHGQR� VD�
XODåHQMHP�VODQH�YRGH�XWMHFDOL�VX�QD�QLåH�NRQFHQWUDFLMH�¿WRSODQNWRQD�QDNRQ�������JRGLQH�
QD� SRGUXþMX� VMHYHUQRJ� -DGUDQD�� 5HGXNFLMH� SURWRND� ULMHNH� 3R� SRVWDOH� VX� ]QDþDMQH� WHN�
QDNRQ� ������ JRGLQH�� V� GRVOMHGQRP� ROLJRWUR¿NDFLMRP� SURPDWUDQRJ� VXVWDYD� �0R]HWLþ� L�
GUXJL���������3URPMHQH�X������� L�������JRGLQL�VX�WHãNR�REMDãQMLYH��DOL�VH�SRGXGDUDMX�V�
QHRELþQR�YHOLNLP�GRWRFLPD�VODWNH�YRGH�X�VMHYHUQL�-DGUDQ�X�MHVHQVNRP�UD]GREOMX��6XSLü�
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L�GUXJL���������8�OLVWRSDGX�������JRGLQH�SURWRFL�ULMHNH�3R�ELOL�VX�]QDWQR�YHüL�QHJR�GR�
WDGD�]DELOMHåHQL�PMHVHþQL�SURVMHFL�JOHGDMXüL�VYH�PMHVHFH�RG�������JRGLQH�NDGD�VX�SRþHOD�
PMHUHQMD� �&,0� 5RYLQM�� ED]D� SRGDWDND��� 8� ������ JRGLQL�� SRþHWNRP� L� VUHGLQRP� MHVHQL�
]DELOMHåHQR� MH� ]QDWQR� VQLåHQMH� VDGUåDMD� NLVLND� X� SULGQHQRP� VORMX� ]DSDGQRJ�� RGQRVQR�
VUHGLãQMHJ�GLMHOD�VMHYHUQRJ�-DGUDQD��NDR�SRVOMHGLFD�SRYHüDQH�SURL]YRGQMH�RUJDQVNH�WYDUL�
SURX]URþHQH� ]QDWQR� SRYHüDQLP� GRQRVLPD� KUDQMLYLK� WYDUL� VODWNLP� YRGDPD�� SRVHELFH�
ULMHNRP�3R��2YD�MH�SRMDYD�ELOD�SRVHEQR�QDJODãHQD�X�GUXJRP�GLMHOX�OLVWRSDGD�L�VWXGHQRJ�
NDGD�VX�]DELOMHåHQL�L]QLPQR�YLVRNL�SURWRFL�ULMHNH�3R��D�SRVOMHGLFD�VX�NDWDVWURIDOQLK�SRSODYD�
X�QL]LQDPD��8�WLP�VX�XYMHWLPD�L]PMHUHQH�L]X]HWQR�QLVNH�YULMHGQRVWL�VDOLQLWHWD��RGQRVQR�
MDNR�YLVRNH�NRQFHQWUDFLMH�KUDQMLYLK�WYDUL��NLVLND��XJOMLNRKLGUDWD�L�ELRPDVH�¿WRSODQNWRQD�
NDNYH�GR�WDGD�QLVX�ELOH�UDQLMH�]DELOMHåHQH�X�DQDOL]LUDQRP�SRGUXþMX�RG�������JRGLQH��&,0�
5RYLQM��ED]D�SRGDWDND���.UDMHP�VWXGHQRJ�GRãOR�MH�GR�SUDYRYUHPHQH�QDGRNQDGH�NLVLND�SUL�
GQX�WH�QLMH�GRãOR�GR�SRMDYH�DQRNVLMH��1HRELþQD�]DELOMHåHQD�VWUDWL¿NDFLMD�QDVWDYOMHQD�MH�L�
X�SURVLQFX��L�WR�]ERJ�SULVXWQRVWL�JXVWRJ�VODWNRYRGQRJ�SRYUãLQVNRJ�VORMD��7DGD�MH�WDNRÿHU�
VDGUåDM�NLVLND�X�SULGQHQRP�VORMX�ELR�EOL]X�]DVLüHQMD��2VLP�WRJD��SURPMHQH�X�������JRGLQL�
QDMYMHURMDWQLMH� VX� SRYH]HQH� VD� VPDQMHQMHP� VDGUåDMD� SROLIRVIDWD� X� GHWHUÿHQWLPD� ãWR� ]D�
SRVOMHGLFX�PRåH�LPDWL� L]UD]LWL�SDG�VSRMHYD�IRVIRUD�X�ULMHþQLP�YRGDPD��3URYLQL� L�GUXJL��
1992).

.RH¿FLMHQW�NRUHODFLMH�]D�GRELYHQL�PRGHO�L]QRVL������WH�LPD�YHOLNX�RSLVQX�PRü�SURPDWUDQRJ�
VXVWDYD� �9ROI� L� GUXJL�� ������� 6DPLP� WLPH�� RSLVQL�PRGHO� ¿WRSODQNWRQD� RWNULYD� REUDVFH�
WH�YDåQH�RNROLãQH�YDULMDEOH�]D�GLQDPLNX�¿WRSODQNWRQD�X�DQDOL]LUDQRP�UD]GREOMX��0RGHO�
XVSMHãQR� LGHQWL¿FLUD� QHNH�RG�RNLGDþD�SURPMHQH�GLQDPLNH�¿WRSODQNWRQD�SRWYUÿLYDQMHP�
KLSRWH]D�L]�SUHWKRGQLK�LVWUDåLYDQMD��3UHGVWDYOMHQL�PRGHO�X�REOLNX�UHJUHVLMVNLK�VWDEDOD�QDP�
WDNRÿHU�GDMH�L�YL]XDOQX�SUHGRGåEX�DQDOL]LUDQLK�SRGDWDND�

(NVSHULPHQW�MH�XVPMHUHQ�QD�L]JUDGQMX�PRGHOD�]D�SUHGYLÿDQMH�NRQFHQWUDFLMH�¿WRSODQNWRQD�
�)LWRBSUHG�����GDQD�XQDSULMHG��=D�RYDM�]DGDWDN�NRULVWLR� VH�DODW� VWURMQRJ�XþHQMD�&XELVW�
�:HE�����RGQRVQR�DOJRULWDP�]D�L]UDGX�SUHGLNWLYQLK�PRGHOD�WHPHOMHQLK�QD�VHWX�SUDYLOD��8�
RYRP�VOXþDMX��GHVNULSWRUL�LOL�QH]DYLVQH�YDULMDEOH�VX�SURWRN��4���PMHVHF��0M���WHPSHUDWXUD�
�7HPS���VDOLQLWHW��6$/���JXVWRüD��*86���PMHUD�NLVHORVWL��S+���QLWUDW��12

3
���GXãLNRY�RNVLG�

(NO
2
���DPRQLMDN��1+

4
��WH�PRODUQL�RPMHUL�XNXSQL�DQRUJDQVNL�GXãLN�RUWRIRVIDW��7,1�32

4
)

L� XNXSQL� DQRUJDQVNL� GXãLN�RUWRVLOLNDW� �7,1�6L2
4
�� WH� XNXSQL�¿WRSODQNWRQ� �)LWR��PMHUHQL�

X�YUHPHQX�W��GRN�NRQFHQWUDFLMD�¿WRSODQNWRQD�X�YUHPHQX�W����GDQD�MH�FLOMQD�LOL�]DYLVQD�
YDULMDEOD��)LWRBSUHG���9ROI�L�GUXJL���������3RGDFL�]D�L]UDGX�PRGHOD�NRULãWHQL�VX�VD�PMHUQLK�
SRVWDMD��6OLND����SRGDFL�&,0�5RYLQM���NRML�VX�RVUHGQMHQL�GR�GXELQH�RG����PHWDUD�L]QDG�
WHUPRNOLQH�NDR�MHGDQ�VORM�WH�LQWHUSROLUDQL�QD�GQHYQH�YULMHGQRVWL��9ROI�L�GUXJL��������
'RELYHQL�PRGHO��7DEOLFD�����LPD�NRH¿FLMHQW�NRUHODFLMH������WH�GDMH�WRþQH�NRQFHQWUDFLMH�
¿WRSODQNWRQD����GDQD�XQDSULMHG��LVSUDYQR�SURJQR]LUDMXüL�YUãQH�YULMHGQRVWL��V�RE]LURP�QD�
VDGDãQMH�YULMHGQRVWL�SHW�YDULMDEOL�NRMH�VH�QDOD]H�XQXWDU�GRELYHQRJ�VHWD�SUDYLOD��.DR�WDNDY��
PRGHO�VH�PRåH�NRULVWLWL�NDR�VUHGVWYR�XSR]RUHQMD�X�VYUKX�XSUDYOMDQMD�YRGDPD�VMHYHUQRJ�
-DGUDQD�� LOL� PRåH� ELWL� LQWHJULUDQ� X� VORåHQLMH� PRGHOH� VOLYD� NRML� XNOMXþXMX� DNWLYQRVWL�
UD]JUDGQMH�KUDQMLYLK�WYDUL���9ROI�L�GUXJL��������
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7DEOLFD����3UHGLNWLYQL�PRGHO�¿WRSODQNWRQD

Br. pravila Pravila: Jednadžbe:

Pravilo 1 Fito  804620.5
Fito_pred = 732300 + 0.917 Fito - 233140 GUS - 
58205 Temp + 179186 SAL - 7782 Mj

Pravilo 2

Temp > 9.650951

Temp  20.31074
Fito > 804620.5

Fito  2807349

Fito_pred = 5.24147e+006 + 0.931 Fito - 84220 Temp 
- 57364 GUS - 199934 NO

2
 - 20263 NO

3
 - 7368 TIN/

SiO
4
+ 29 Q - 368417 pH + 88810 NH

4
 + 19504 SAL

Pravilo 3
Temp > 20.31074
Fito > 804620.5

Fito_pred = -2.76291e+006 + 0.716 Fito + 359934 
GUS + 103143 Temp + 135511 Mj - 256581 SAL - 
1125 TIN/PO

4
 + 7567 TIN/Si O

4

Pravilo 4
Temp 9.650951
Fito > 804620.5

Fito  2807349

Fito_pred = -6.68528e+006 + 0.87 Fito - 390486 GUS 
+ 386746 SAL - 80868 Temp + 218220 NH

4
 - 852 

TIN/PO
4
 + 21132 NO

3
 - 12263 Mj + 559168 pH

Pravilo 5 TIN/PO
4

 62.3532 
Fito > 2807349

Fito_pred = 1.16131e+007 + 0.664 Fito - 141666 
Temp - 6625 TIN/PO

4
 - 147108 NO

3
 - 97863 GUS + 

406748 NO
2
 + 17884 TIN/SiO

4
 - 660243 pH + 87424 

NH
4

Pravilo 6

Mj > 4 
TIN/PO

4
 > 62.3532

Fito > 2807349

Fito  1.13562e+007

Fito_pred = 7.14367e+007 - 1.18988e+006 Temp - 
3.28797e+006 GUS + 2.00528e+006 SAL + 0.831 Fito 
- 4.86272e+006 NO

2
 - 278807 Mj + 2.30991e+006 

NH
4
- 258224 NO

3
 - 55637 TIN/SiO

4
 - 4.16418e+006 

pH + 2917 TIN/PO
4
 - 57 Q

Pravilo 7

Temp 12.28349

NH
4

 0.3163107
TIN/PO

4
 > 62.3532

Fito > 2807349

Fito_pred = 3.97828e+007 + 8.67119e+006 GUS 
+ 1.92162e+006 Temp - 5.92294e+006 SAL - 
8.71454e+006 NH

4
 + 797894 NO

3
 + 1566 Q + 0.8 Fito 

- 1.05622e+007 pH - 10620 TIN/PO
4
 + 2.05592e+006 

NO
2

Pravilo 8

Temp  12.28349
NH

4
 > 0.3163107

TIN/PO
4
 > 62.3532

Fito > 2807349

Fito_pred = 1.26724e+008 - 3.25732e+007 
GUS - 7.30295e+006 Temp + 2.64069e+007 SAL 
- 7.87193e+006 NO

2
 + 0.78 Fito + 610748 NO

3
 - 

1.16366e+007 pH - 2.89067e+006 NH
4

Pravilo 9

Mj <= 4
Temp > 12.28349
TIN/PO

4
 > 62.3532

Fito > 2807349

Fito_pred = 1.3374e+008 + 4.30887e+006 GUS 
- 4.10462e+006 SAL + 1.756 Fito - 815924 NO

3
 - 

4.89689e+006 NO
2
 - 1.19144e+007 pH - 4543 Temp

Pravilo 10
Mj > 4
TIN/PO

4
 > 62.3532

Fito > 1.13562e+007

Fito_pred = -4.05262e+008 - 4.50557e+006 Temp + 
19140 Q + 5.66287e+007 pH - 1.05564e+007 NH

4
 + 

36997 TIN/SiO
4
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0HWRGH�VWURMQRJ�XþHQMD�QXGH�ãLURN�UDVSRQ�WHKQLND�NRMH�VX�WUHQXWQR�GRVWXSQH�LQGLYLGXDOQLP�
NRULVQLFLPD�LVWUDåLYDþLPD��D�NRMH�VX�SULNODGQH�]D�VORåHQH�VNXSRYH�SRGDWDND�NRML�GROD]H�L]�
SRGUXþMD�HNRORJLMH�LOL�RSüHQLWR�]QDQRVWL�R�]HPOML��7H�PHWRGH�LPDMX�SRWHQFLMDO�SREROMãDWL�
NYDOLWHWX� ]QDQVWYHQRJ� LVWUDåLYDQMD� SUXåDQMHP� EROMLK� L� WRþQLMLK� PRGHOD� WH� XEU]DQMHP�
QDSUHWND�X� ]QDQRVWL� SRYHüDQMHP� UD]XPLMHYDQMD�YRGHQLK� �HNR�VXVWDYD� L� SRSXQMDYDQMHP�
QHGRVWDWDND�X�SRGDFLPD��3ULPMHQD�RYLK�PHWRGD�X�GRPHQL�HNRORJLMH�L�RSüHQLWR�]QDQRVWL�R�
]HPOML�PRUD�VH�SRYHüDWL�DNR�VH�åHOL�YLGMHWL�QMLKRYD�NRULVW��8VYDMDQMH�RYLK�PHWRGD�VH�PRåH�
SURPLFDWL�NUR]�LQWHUGLVFLSOLQDUQX�VXUDGQMX��SRYHüDQX�NRPXQLNDFLMX�L�¿QDQFLMVNX�SRWSRUX�
]D�LVWUDåLYDQMH�VWURMQRJ�XþHQMD��
8�SULND]DQLP�SULPMHULPD�SULPLMHQMHQH�VX�GYLMH�WHKQLNH�VWURMQRJ�XþHQMD�QD�GXJRURþQLP�
L]PMHUHQLP� SRGDFLPD� QD� VMHYHUQRP� -DGUDQX� NDNR� EL� VH� L]UDGLR� RSLVQL� PRGHO� ]D�
GLQDPLNX�NRQFHQWUDFLMH�¿WRSODQNWRQD�WH�NRQVWUXLUDR�SUHGLNWLYQL�PRGHO�]D�NRQFHQWUDFLMX�
¿WRSODQNWRQD�� 2SLVQL� PRGHO� ¿WRSODQNWRQD�� RWNULYD� REUDVFH� L� YDåQH� RNROLãQH� YDULMDEOH�
NRML�VX�XWMHFDOL�QD�GLQDPLNX�¿WRSODQNWRQD�X�UD]GREOMX�RG������GR�������0RGHO�XVSMHãQR�
LGHQWL¿FLUD� QHNH� RG� RNLGDþD� SURPMHQH� GLQDPLNH� ¿WRSODQNWRQD� SRWYUÿLYDQMHP�KLSRWH]D�
L]� SUHWKRGQLK� LVWUDåLYDQMD�� 3UHGLNWLYQL� PRGHO�� GDMH� WRþQD� SUHGYLÿDQMD� NRQFHQWUDFLMH�
¿WRSODQNWRQD� ��� GDQD� XQDSULMHG� WRþQR� SUHGYLÿDMXüL� YUãQH� YULMHGQRVWL� NRQFHQWUDFLMH�
¿WRSODQNWRQD�X�XVSRUHGEL�V�L]PMHUHQLP�SRGDFL��.DR�WDNDY��PRåH�VH�XþLQNRYLWR�NRULVWLWL�]D�
SRWUHEH�XSUDYOMDQMD�YRGDPD��QSU�NDR�GRGDWDN�]D�SUHGYLÿDQMH�NRQFHQWUDFLMH�¿WRSODQNWRQD�
]D�PRGHOH�VOLYD�NRML�VLPXOLUDMX�KUDQMLYD�L�NRQFHQWUDFLMH�X�YRGHQRP�RNROLãX�
1RYLMD�SURYHGHQD�LVWUDåLYDQMD�NRMD�NRULVWH�PHWRGH�VWURMQRJ�XþHQMD�X�PRGHOLUDQMX�YRGHQLK�
HNRVXVWDYD�PRJX�VH�QDüL�X�(൵URV\QLGLV�L�GUXJL���������0RUL�L�GUXJL���������6KHQ�L�GUXJL�
��������9ROI�L�GUXJL���������������9DOEL�L�GUXJL��������
0HWRGH� VWURMQRJ�XþHQMD�QLVX�XYLMHN�RGJRYRU�QD� VYH�SUREOHPH�� D� X�QHNLP� VOXþDMHYLPD�
SULNODGQLML� VX� WUDGLFLRQDOQL� VWDWLVWLþNL� SULVWXSL� LOL� NODVLþQL� QXPHUþNL�PRGHOL�� SD� VDPLP�
WLPH��RYH�PHWRGH�WUHED�NRULVWLWL�GLVNUHWQR�
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6$ä(7$.�� 3RSLV� SUDüHQMD� VDGUåL� SRSLV� WYDUL� LOL� VNXSLQD� WYDUL� NRMH� QLVX� X� VXVWDYQRP�
PRQLWRULQJX�SRYUãLQVNLK�YRGD�QLWL�VX�SUHGPHW�NRQWUROH�LVSXãWDQMD�XQXWDU�YDåHüLK�SURSLVD��
WDNR�GD�R�QMLKRYRM�SRMDYL� L�PRJXüLP�ãWHWQLP�XþLQFLPD�X�YRGHQRP�RNROLãX�QHPD�SXQR�
SRGDWDND��8VSRVWDYOMDQMH�PHKDQL]PD�NRQWUROH� L�NYDQWL¿NDFLMH�PRJXüHJ�ãWHWQRJ�XþLQND�
NHPLMVNLK�WYDUL�NRMH�GRVSLMHYDMX�X�RNROLã��D�NRULVWH�VH�L�QDVWDMX�SULOLNRP�REDYOMDQMD�OMXG-

VNLK�GMHODWQRVWL��RVQRYQL�MH�UD]ORJ�GRQRãHQMD�3RSLVD�SUDüHQMD��2VQRYD�GRQRãHQMD�3RSLVD�
SUDüHQMD�UHOHYDQWQRJ�]D�VYH�GUåDYH�þODQLFH�(XURSVNH�=DMHGQLFH�MH�'LUHNWLYD�R�SULRULWHW-
QLP�WYDULPD�X�SRGUXþMX�YRGQH�SROLWLNH����������(=���3RSLV�VH�UHYLGLUD�VYDNH�GYLMH�JR-

GLQH��3UYL�3RSLV�SUDüHQMD��HQJO��QD]LY�ÄZDWFK�OLVW³��(XURSVND�NRPLVLMD�MH�SULKYDWLOD�������
JRGLQH��D�VDGUåDYDR�MH����WYDUL�NRMH�GR�WDGD�QLVX�ELOH�LVSLWLYDQH�X�VXVWDYQRP�PRQLWRULQJX�
SRYUãLQVNLK�YRGD��'UXJL�3RSLV�SUDüHQMD�SULKYDüHQ�MH�������JRGLQH��D�XNOMXþXMH����WYDUL�
./-8ý1(�5,-(ý,��SULRULWHWQH�WYDUL��PRQLWRULQJ�SRYUãLQVNLK�YRGD��SRSLV SUDüHQMD
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$%675$&7� 7KH�:DWFK�/LVW�FRQWDLQV�D�OLVW�RI�VXEVWDQFHV�RU�JURXSV�RI�VXEVWDQFHV�WKDW�DUH�
QHLWKHU�ZLWKLQ�UHJXODU�PRQLWRULQJ�RI�VXUIDFH�ZDWHUV�QRU�VXEMHFW�WR�FRQWURO�RI�GLVFKDUJHV�
XQGHU�FXUUHQW�UHJXODWLRQV��WKHUHIRUH�WKHUH�LV�QRW�PXFK�GDWD�RQ�WKHLU�RFFXUUHQFH�DQG�SRV-
VLEOH�DGYHUVH�H൵HFWV�RQ�WKH�DTXDWLF�HQYLURQPHQW��(VWDEOLVKLQJ�PHFKDQLVPV�RI�FRQWURO�DQG�
TXDQWL¿FDWLRQ�RI�SRWHQWLDO�DGYHUVH�H൵HFWV�RI�FKHPLFDO�VXEVWDQFHV�HQWHULQJ�WKH�HQYLURQ-

PHQW�WKDW�DUH�XVHG�DQG�JHQHUDWHG�E\�KXPDQ�DFWLYLWLHV�LV�WKH�PDLQ�UHDVRQ�IRU�DGRSWLQJ�WKH�
:DWFK�/LVW��7KH�EDVLV�IRU�DGRSWLRQ�RI�WKH�:DWFK�/LVW�UHOHYDQW�IRU�DOO�(8�0HPEHU�6WDWHV�LV�
WKH�'LUHFWLYH���������(&�DV�UHJDUGV�SULRULW\�VXEVWDQFHV�LQ�WKH�¿HOG�RI�ZDWHU�SROLF\��7KH�
OLVW�LV�UHYLVHG�HYHU\�WZR�\HDUV��7KH�¿UVW�:DWFK�OLVW�ZDV�DGRSWHG�E\�WKH�(XURSHDQ�&RP-

PLVVLRQ�LQ������DQG�LW�FRQWDLQHG����VXEVWDQFHV�WKDW�ZHUH�QRW�VXEMHFW�WR�UHJXODU�VXUIDFH�
ZDWHU�PRQLWRULQJ�SULRU�WR�WKDW�WLPH��7KH�VHFRQG�:DWFK�/LVW��DGRSWHG�LQ�������FRQWDLQV����
VXEVWDQFHV�
.(<:25'6��SULRULW\�VXEVWDQFHV��VXUIDFH�ZDWHU�PRQLWRULQJ��ZDWFK�OLVW
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1. UVOD

2EYH]D�(XURSVNH�NRPLVLMH��(.��MH�SUHLVSLWLYDQMH�SRSLVD�SULRULWHWQLK�WYDUL�L�SULSDGDMXüLK�
VWDQGDUGD�NDNYRüH�YRGQRJ�RNROLãD��6.92��VYDNLK�ãHVW�JRGLQD��2YDM�SURFHV�SRGUD]XPLMHYD�
]QDþDMDQ� QDSRU� L� RSVHåQD� VDYMHWRYDQMD� VD� VWUXþQLP� VOXåEDPD� .RPLVLMH�� GUåDYDPD�
þODQLFDPD��GLRQLFLPD�L�=QDQVWYHQLP�RGERURP�]D�SURFMHQX�UL]LND�]D�]GUDYOMH�OMXGL�L�RNROLã��
8�SURFHVX�L]UDGH�L�GRQRãHQMD�'LUHNWLYH���������(=��(.�MH�SUHSR]QDOD�SRWUHEX�]D�QRYLP�
PHKDQL]PRP� NRMLP� EL� VH� .RPLVLML� RVLJXUDOH� FLOMDQH�� YLVRNRNYDOLWHWQH� LQIRUPDFLMH� R�
SUDüHQMX�NRQFHQWUDFLMH�WYDUL�X�YRGQRP�RNROLãX��V�WLPH�GD�EL�VH�SRVHEQD�SDåQMD�SRVYHWLOD�
QRYLP� RQHþLãüXMXüLP� WYDULPD� L� WYDULPD� ]D� NRMH� QH� SRVWRMH� SRGDFL� R� SUDüHQMX� NRML� VX�
GRYROMQR�NYDOLWHWQL�]D�SRWUHEH�SURFMHQH�UL]LND��
1RYL�PHKDQL]DP�WUHEDR�EL�RODNãDWL�SULNXSOMDQMH�SRGDWDND�PRQLWRULQJD�EURMQLK� ULMHþQLK�
VOLYRYD�GUåDYD�þODQLFD�(XURSVNH�=DMHGQLFH��(=��WH�QDGRSXQMDYDWL�SRGDWNH�R�SUDüHQMX�L]�
SURJUDPD�PRQLWRULQJD�NRML�VH�SURYRGH�WHPHOMHP�þODQDND����L����'LUHNWLYH���������(=�L�
SRGDWNH�L]�RVWDOLK�SRX]GDQLK�L]YRUD��.DNR�EL�VH�WURãNRYL�SUDüHQMD�]DGUåDOL�QD�SULKYDWOMLYRM�
UD]LQL��PHKDQL]DP�EL�VH�WUHEDR�XVPMHULWL�QD�RJUDQLþHQL�EURM�WYDUL�NRMH�EL�VH�SULYUHPHQR�
XNOMXþLOH� QD� SRSLV� SUDüHQMD� L� WR� QD� RJUDQLþHQRP� EURMX� SRVWDMD� SUDüHQMD�� ,VWRYUHPHQR��
RGDELU� ORNDFLMD� L� WYDUL� NRMH� EL� VH� SUDWLOH� WUHEDR� EL� SUXåLWL� UHSUH]HQWDWLYQH� SRGDWNH� NRML�
VX� SULNODGQL� ]D� SRWUHEH� SRVWXSND� XWYUÿLYDQMD� SULRULWHWQLK� WYDUL� ]D� SRGUXþMH� FLMHOH� (=��
3RSLV�EL� WUHEDR�ELWL� GLQDPLþDQ�� D�QMHJRY� URN� WUDMDQMD� WUHEDR�EL�ELWL� RJUDQLþHQ��NDNR�EL�
VH�PRJDR�SULODJRGLWL�QRYLP�LQIRUPDFLMDPD�R�PRJXüLP�UL]LFLPD�NRMH�SUHGVWDYOMDMX�QRYH�
RQHþLãüXMXüH�WYDUL�L�NDNR�EL�VH�L]EMHJOR�SUDüHQMH�WYDUL�GXåH�QHJR�ãWR�MH�WR�SRWUHEQR��

6OLMHGRP�QDYHGHQRJ��'LUHNWLYD���������(=�XYRGL�W]Y��SRSLV�SUDüHQMD��HQJO��QD]LY�ÄZDWFK�
OLVW³���NRML�WUHED�VDGUåDYDWL�QDMYLãH����WYDUL�LOL�VNXSLQD�WYDUL��D�XWYUÿXMH�JD�(.��1D�SRSLV�
VH� XYUãWDYDMX� WYDUL� NRMH� QLVX� X� VXVWDYQRP� PRQLWRULQJX� QLWL� VX� SUHGPHW� GRVDGDãQMLK�
SURSLVD��WDNR�GD�R�QMLKRYRM�SRMDYL�L�XþLQFLPD�X�YRGHQRP�RNROLãX�QHPD�SXQR�SRGDWDND��
8YDåDYDMXüL� WURãNRYH�PRQLWRULQJD�� RJUDQLþHQL� EURM� WYDUL� SULYUHPHQR� MH� XNOMXþHQ� �����
JRGLQH��QD�SRSLV�SUDüHQMD�QD�RJUDQLþHQRP�EURMX�PRQLWRULQJ�SRVWDMD�VYDNH�GUåDYH�þODQLFH�
X� VYUKX� GRELYDQMD� UHSUH]HQWDWLYQLK� SRGDWDND�� 3RSLV� üH� VH� UHGRYQR� QDGRSXQMDYDWL� VD�
VYUKRP�GRELYDQMD�XYLGD�X�SRWHQFLMDOQL�UL]LN�RGUHÿHQH�RQHþLãüXMXüH�WYDUL�LOL�VNXSLQD�WYDUL�
]D�YRGHQL�RNROLã��3URSLVL�R�6.92�L�REXVWDYL�LVSXãWDQMD�QH�EL�VH�RGQRVLOL�QD�RYH�WYDUL��YHü�
EL�RYDNDY�RJUDQLþHQL�PRQLWRULQJ�VOXåLR�XSRWSXQMDYDQMX�]QDQMD�R�SULVXWQLP�RQHþLãüXMXüLP�
WYDULPD�ãWR�EL�GRSULQLMHOR�GDOMQMHP�SRVWXSNX�UHYL]LMH�OLVWH�SULRULWHWQLK�WYDUL�
8�RåXMNX������� JRGLQH�(.�GRQRVL�3URYHGEHQX�RGOXNX�R� XWYUÿLYDQMX� SRSLVD� SUDüHQMD�
]D� WYDUL� ]D� NRMH� MH� SRWUHEQR SUDüHQMH� GLOMHP�(=�X�SRGUXþMX� YRGQH�SROLWLNH� X� VNODGX� V�
'LUHNWLYRP� ���������(=� ����������� NRMRP� VH� XWYUÿXMH� SUYL� SRSLV� SUDüHQMD� WYDUL� LOL�
VNXSLQD�WYDUL�QD�UD]LQL�(=��2YD�2GOXND�MH�L]UDYQR�SULPMHQMLYD�X�VYLP�GUåDYDPD�þODQLFDPD�
WH�MH�X�FLMHORVWL�REYH]XMXüD�L�EH]�SUHQRãHQMD�X�QDFLRQDOQR�]DNRQRGDYVWYR��(.�MH�2GOXNRP�
XWYUGLOD�SUYL�SRSLV�SUDüHQMD�QD�NRMHP�VH�QDOD]L����WYDUL�LOL�VNXSLQD�WYDUL��PHGLM�]D�SUDüHQMH��
PHWRGH�HNVWUDNFLMH� L�DQDOL]H��NDR�L�PDNVLPDOQH�SULKYDWOMLYH�JUDQLFH�GHWHNFLMH�NRULãWHQH�
PHWRGH��=D�SURYHGEX�PRQLWRULQJD�X�GLMHOX�DQDOL]D�WYDUL�V�SRSLVD�SUDüHQMD�QLMH�REYH]QR�
XGRYROMDYDQMH� WHKQLþNLP� ]DKWMHYLPD� NRMH� VX� GH¿QLUDQH� VXNODGQR� ]DKWMHYX� 'LUHNWLYH�
��������(=�R�WHKQLþNLP�VSHFL¿NDFLMDPD�]D�NHPLMVNX�DQDOL]X�L�PRQLWRULQJ�VWDQMD�YRGD��
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ãWR�SUHGVWDYOMD�GRQHNOH�XEODåHQH�NULWHULMH�]D�SURYHGEX�DQDOL]D��*UDQLFH�GHWHNFLMH�PHWRGD�
]D�DQDOL]X�WYDUL�V�SRSLVD�SUDüHQMD�WUHEDMX�RGJRYDUDWL�EDUHP�YULMHGQRVWL�VSHFL¿þQH�31(&1

YULMHGQRVWL� WH� WYDUL� X� RGUHÿHQRP�PHGLMX� �YRGD�� VHGLPHQW�� ELRWD���7DNRÿHU�� VYH� WYDUL� MH�
SRWUHEQR� LVSLWLYDWL� L]�QH¿OWULUDQRJ�X]RUND�NDNR�EL� VH�RVLJXUDOD�XVSRUHGLYRVW�GRELYHQLK�
DQDOL]D� QD� SRGUXþMX� FLMHOH�(8��3UHSRUXND� MH� GD� VH� ��HWLOKHNVLO� ��PHWRNVLFLQDPDW� RVLP�
WRJD�LVSLWXMH�L�X�X]RUFLPD�VXVSHQGLUDQH�WYDUL�LOL�VHGLPHQWD�]ERJ�WHQGHQFLMH�UDVSRGMHOH�X�
þYUVWRM�ID]L�
,QLFLMDOQL� SRSLV� WYDUL� NDQGLGDWD� ]D� SUYL� SRSLV� SUDüHQMD� VDGUåDYDR� MH� ��� WYDUL�� D� QDNRQ�
SURYMHUH�WHPHOMHP�NULWHULMD�]DGRYROMDYDMXüH�GRVWXSQRVWL�SRGDWDND�L]�PRQLWRULQJD��WM��DNR�
VX�GRVWXSQL�NYDOLWHWQL�SRGDFL� L]�PRQLWRULQJD�EDUHP�þHWLUL�GUåDYH�þODQLFH���QD�SRSLVX�MH�
RVWDOR����WYDUL�]D�NRMH�QLVX�SRVWRMDOL�SRGDFL�L]�PRQLWRULQJD�
8� NRQDþQL� SRSLV� SUDüHQMD� XYUãWHQR� MH� RVDP� WYDUL� L� GYLMH� VNXSLQH� WYDUL�� 6NXSLQD�
QHRQLNRWLQRLGD�XNOMXþXMH�WUL�WYDUL�]D�NRMH�YHü�SRVWRMH�RJUDQLþHQMD�NRULãWHQMD��D�XYUãWHQH�
VX�X�SRSLV�]ERJ�]QDþDMQRJ�UL]LND�NRML�SUHGVWDYOMDMX�]D�SþHOH��8�VNXSLQX�QHRQLNRWLQRLGD�
GRGDQH�VX� MRã�GYLMH� WYDUL� �WLDNORSULG� L�DFHWDPLSULG��þLMD�DQDOL]D�QH�SUHGVWDYOMD�GRGDWQR�
RSWHUHüHQMH� MHU� VH� NRULVWL� LVWD� DQDOLWLþND�PHWRGD�� D� WDNRÿHU�PRJX�SUHGVWDYOMDWL� UL]LN� ]D�
RNROLã�� 7DNRÿHU�� ]ERJ� VOLþQRJ� SRQDãDQMD� X� RNROLãX� L� NRULãWHQMD� LVWRYUVQH� DQDOLWLþNH�
PHWRGH��NDR�VNXSLQD�WYDUL�VX�XYUãWHQL�L�PDNUROLGQL�DQWLELRWLFL��D�VNXSLQX�þLQH�D]LWURPLFLQ��
HULWURPLFLQ�L�NODULWURPLFLQ��

7DEOLFD��� 3UYL�SRSLV�SUDüHQMD��3URYHGEHQD�RGOXND����������

Tvar ili grupa 
tvari

CAS broj 
(1)

EU broj
(2)

Indikativna 
analitička metoda 

(3) (4) (5)

Maksimalna 
prihvatljiva 

granica 
detekcije 
metode
(ng/l)

Diklofenak 15307-86-5 239-348-5 SPE – LC-MS-MS 10

17-Beta-
estradiol (E2), 
Estrone (E1)

50-28-2,
53-16-7

200-023-8 SPE – LC-MS-MS 0,4

17-Alfa-
etinilestradiol 
(EE2)

57-63-6 200-342-2
Large volume SPE – 

LC-MS-MS
0,035

Oksadiazon 19666-30-9 243-215-7 LLE/SPE – GC-MS 88

Tri-alati 2303-17-5 218-962-7
LLE/SPE – GC-MS 

ili LC-MS-MS
670

Metiokarb 2032-65-7 217-991-2
SPE – LC-MS-MS ili 

GC-MS
10

2,6-diterc-butil-
4-metilfenol

128-37-0 204-881-4 SPE – GC-MS 3160

�� 31(&���3UHGYLÿHQD�NRQFHQWUDFLMD�EH]�XþLQND��HQJO��3UHGLFWHG�1R�(൵HFW�&RQFHQWUDWLRQV�
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Tvar ili grupa 
tvari

CAS broj 
(1)

EU broj
(2)

Indikativna 
analitička metoda 

(3) (4) (5)

Maksimalna 
prihvatljiva 

granica 
detekcije 
metode
(ng/l)

Makrolidni
antibiotici (6) - - SPE – LC-MS-MS 90

Neonikotinoidi 
(7) - - SPE – LC-MS-MS 9

2-Etilheksil 
-metoksicinamat

5466-77-3 SLE – GC-MS-MS 6000

(1) Chemical Abstract Service
(2) European Union broj – nije dodijeljen svakoj tvari
(3) U svrhu osiguranja usporedivosti rezultata iz svih država članica, sve tvari se ispituju 

iz ne�ltriranog uzorka
(4) Metode ekstrakcije: LLE – ekstrakcija tekuće-tekuće, SPE – ekstrakcija na krutoj fazi. 

Analitičke metode: GC-MS – plinska kromatogra�ja-masena spektrometrija, LC-MS-
MS – tekućinska kromatogra�ja – tandemska trostruka četverostruka masena spe-
ktrometrija

(5) Pri monitoringu 2-etilheksil 4-metoksicinamata u suspendiranoj tvari ili sedimen-
tu (veličine <63 µm), preporuča se korištenje metode SPE-GC-MS, uz maksimalnu 
granicu detekcije 0,2 mg/kg.

(6) Eritromicin (CAS broj 114-07-8, EU broj204-040-1), klaritromicin (CAS broj 81103-
11-9) i azitromicin (CAS broj 83905-01-5, EU broj 617-500-5)

(7) Imidakloprid (CAS broj 105827-78-9/138261-41-3, EU broj 428-040-8), tiakloprid 
(CAS broj 111988-49-9), tiametoksam (CAS brooj 153719-23-4, EU broj 428-650-
4), klotianidin (CAS broj 210880-92-5, EU broj 433-460-1) i acetamiprid (CAS broj 
135410-20-7/160430-64-8).

1DNRQ�GYLMH�JRGLQH�SUDüHQMD�SRND]DWHOMD�V�SUYRJ�3RSLVD�SUDüHQMD��(.�MH�L]UDGLOD�,]YMHãüH�X�
NRMHP�MH�GDQ�SUHJOHG�SULNXSOMHQLK�SRGDWDND�L�SUHSRUXNH�]D�GXJL�SRSLV�SUDüHQMD��1DYHGHQR�
,]YMHãüH�VDGUåDYD�SRGDWNH�PRQLWRULQJD�SURYHGHQRJ�SUHPD�3UYRP�SRSLVX�SUDüHQMD�X����
GUåDYD� þODQLFD� NRMH� VX� GRVWDYLOH� SRGDWNH� ]D� ������� X]RUDND� SRYUãLQVNLK� YRGD��9HOLND�
YHüLQD�SRGDWDND�RGQRVL�VH�QD�X]RUNH�YRGD�ULMHþQLK�VOLYRYD�����������GRN�VH�PDOL�EURM�
SRGDWDND�RGQRVL�QD�MH]HUD���������L�SULMHOD]QH�L�SULREDOQH�YRGH����������7HPHOMHP�WRJ�
,]YMHãWDMD�]DNOMXþHQR�MH�GD�SRVWRMH�GRYROMQR�NYDOLWHWQL�SRGDFL�R�SUDüHQMX�WYDUL�WUL�DODWD��
RNVDGLD]RQ������GLWHUF�EXWLO���PHWLOIHQRO�L�GLNORIHQDN�WH�GD�EL�WH�WYDUL�WUHEDOR�XNORQLWL�V�
SRSLVD�SUDüHQMD��GRN�VX�]D�SRWSXQLMX�LQWHUSUHWDFLMX�GUXJLK�SRND]DWHOMD�SRWUHEQH�GRGDWQH�
LQIRUPDFLMH�R�QDþLQX�L]ERUD�UHSUH]HQWDWLYQLK�ORNDFLMD�X]RUNRYDQMD�WH�YUVWL�SULWLVDND�
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4.

3UL� SUHLVSLWLYDQMX� 3UYRJ� 3RSLVD� SUDüHQMD� .RPLVLMD� MH� XWYUGLOD� QRYH� HNRWRNVLNRORãNH�
LQIRUPDFLMH� R�PDNUROLGQLP� DQWLELRWLFLPD� NODULWURPLFLQX� L� D]LWURPLFLQX�� PHWLRNDUEX� WH�
QD�WHPHOMX�WRJD�SRYHüDOD�YULMHGQRVWL�NRQFHQWUDFLMH�EH]�XþLQND��31(&���GRN�]D�WYDUL� L]�
VNXSLQH�QHRQLNRWLQRLGD��LPLGDNORSULGX��WLDNORSULGX�L�WLDPHWRNVDPX�VPDQMLOD�YULMHGQRVWL�
NRQFHQWUDFLMH�EH]�XþLQND��31(&���
U lipnju 2018. godine EK donosi 3URYHGEHQX�RGOXNX������������.RPLVLMH�R�XWYUÿLYDQMX�
SRSLVD�SUDüHQMD� ]D� WYDUL� ]D� NRMH� MH� SRWUHEQR�SUDüHQMH�GLOMHP�8QLMH� X�SRGUXþMX� YRGQH�
SROLWLNH�X�VNODGX�V�'LUHNWLYRP����������(=�(XURSVNRJ�SDUODPHQWD�L�9LMHüD�L�VWDYOMDQMX�
L]YDQ�VQDJH�3URYHGEHQH�RGOXNH�.RPLVLMH��(8����������� (Tablica 2), NRMRP�XVSRVWDYOMD�
'UXJL�SRSLV�SUDüHQMD�NRML�XNOMXþXMH����WYDUL��
7UL�DODWL�� RNVDGLD]RQ�� ����GLWHUF�EXWLO���PHWLOIHQRO� L� GLNORIHQDN� VX� XNORQMHQL� V� 3UYRJ�
3RSLVD� SUDüHQMD�� D� GRGDQL� VX� LQVHNWLFLG�PHWDÀXPL]RQ� L� GYD� DQWLELRWLND� �DPRNVLFLOLQ� L�
FLSURÀRNVDFLQ���0DNUROLGQL�DQWLELRWLN��D]LWURPLFLQ��L�GYD�QHRQLNRWLQRLGD��LPLGDNORSULG�L�
WLDPHWRNVDQ��VD�SUYRJ�3RSLVD�SUDüHQMD�VX�]DGUåDQL�

7DEOLFD����'UXJL�SRSLV�SUDüHQMD

Tvar ili grupa tvari
CAS 

broj(1) EU broj (2)

Indikativna 
analitička 

metoda (3) (4) 

Maksimalna 
prihvatljiva 

granica 
detekcije 
metode 
(ng/l)

17-Alfa-etinilestradiol 
(EE2)

57-63-6 200-342-2
Large volume 
SPE – LC-MS-

MS
0,035

17-Beta-estradiol (E2), 
Estrone (E1)

50-28-2,
53-16-7

200-023-8
SPE – LC-MS-

MS
0,4

Makrolidni
antibiotici (5) - -

SPE – LC-MS-
MS

19

Metiokarb 2032-65-7 217-991-2
SPE – LC-MS-
MS ili GC-MS

2

Neonikotinoidi (6) - -
SPE – LC-MS-

MS
8,3

Meta�umizon
139968-

49-3
604-167-6

LLE-LC-MS-
MS ili SPE-LC-

MS-MS
65

Amoksicilin
26787-

78-0
248-003-8

SPE – LC-MS-
MS

78

Cipro�oksacin
85721-

33-1
617-751-0

SPE – LC-MS-
MS

89
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�� &KHPLFDO�$EVWUDFW�6HUYLFH
�� (XURSHDQ�8QLRQ�EURM�±�QLMH�GRGLMHOMHQ�VYDNRM�WYDUL
�� 8�VYUKX�RVLJXUDQMD�XVSRUHGLYRVWL�UH]XOWDWD�L]�VYLK�GUåDYD�þODQLFD��VYH�WYDUL�VH�LVSLWXMX�

X�FMHORYLWLP�X]RUFLPD�YRGH
�� 0HWRGH�HNVWUDNFLMH��//(�±�HNVWUDNFLMD�WHNXüH�WHNXüH��63(�±�HNVWUDNFLMD�QD�NUXWRM�ID]L��

$QDOLWLþNH�PHWRGH��*&�06�±�SOLQVND�NURPDWRJUD¿MD�PDVHQD�VSHNWURPHWULMD��/&�06�
06� ±� WHNXüLQVND� NURPDWRJUD¿MD� ±� WDQGHPVND� WURVWUXND� þHWYHURVWUXND�PDVHQD� VSH-
NWURPHWULMD

�� (ULWURPLFLQ��&$6�EURM�����������(8�EURM������������NODULWURPLFLQ��&$6�EURM�������
������L�D]LWURPLFLQ��&$6�EURM�������������(8�EURM�����������

6 Imidakloprid (CAS broj 105827-78-9/138261-41-3, EU broj 428-040-8), tiakloprid 
(CAS broj 111988-49-9), tiametoksam (CAS brooj 153719-23-4, EU broj 428-650-
4), klotianidin (CAS broj 210880-92-5, EU broj 433-460-1) i acetamiprid (CAS broj 
135410-20-7/160430-64-8).

3RMDYD�YHOLNRJ�EURMD�NHPLMVNLK�WYDUL�X�RNROLãX�NRMH�VH�NRULVWH�L�QDVWDMX�SULOLNRP�REDYOMDQMD�
OMXGVNLK� GMHODWQRVWL� UH]XOWLUD� QMLKRYLP� HPLVLMDPD�X� YRGQL� RNROLã�� þLPH� VH� SRWHQFLMDOQR�
XJURåDYD�VWDQLãWH�YRGHQLK�RUJDQL]DPD��D�SRVUHGQR�L�OMXGVNR�]GUDYOMH��8SUDYR�WDM�ãWHWQL�
XþLQDN� MH� EH]� DGHNYDWQLK� LVSLWLYDQMD� QHPRJXüH� NYDQWL¿FLUDWL�� D� SRVOMHGLþQR� VH� MDYOMD�
SRWHãNRüD� SUL� NRQWUROL� HPLVLMD� WDNYLK� WYDUL� X� YRGH�� 5HGRYQH� UHYL]LMH� OLVWH� SULRULWHWQLK�
WYDUL�X�SRGUXþMX�YRGQH�SROLWLNH�(8�QXåQR�]DKWLMHYDMX�SRYHüDQMH�ED]H�]QDQMD�R�ãWHWQLP�
XþLQFLPD�QRYLK�RQHþLãüXMXüLK�WYDUL�NRMH�VH�X�RGUHÿHQLP�NROLþLQDPD�HPLWLUDMX�X�RNROLã��DOL�
L�SR]QDYDQMH�QMLKRYH�UDVSURVWUDQMHQRVWL�L�PHKDQL]DPD�UD]JUDGQMH�L�GHSR]LFLMH�X�YRGQRP�
RNROLãX��8SUDYR�VWRJD�MH�XYRÿHQMH�SRSLVD�SUDüHQMD�WYDUL�X�YRGQRP�RNROLãX�]D�NRMH�SRVWRMH�
VD]QDQMD�R�SRWHQFLMDOQRM�RSDVQRVWL�]D�åLYL�VYLMHW��]QDþDMDQ�LVNRUDN�X�VPMHUX�SURãLULYDQMD�
VD]QDQMD�R�PRJXüRM�SRWUHEL�XYRÿHQMD�VXVWDYQRJ�LVSLWLYDQMD�DOL� L�SRGX]LPDQMD�PMHUD�]D�
RJUDQLþHQMH�QMLKRYRJ�LVSXãWDQMD��3UL�WRPH�GRQRVLRFL�RGOXND�QD�UD]LQL�(8�VYDNDNR�WUHEDMX�
RFLMHQLWL� L� PRJXüQRVWL� SURYHGEH� UXWLQVNLK� DQDOL]D� WYDUL� V� RYRJ� L� VYLK� EXGXüLK� SRSLVD�
SUDüHQMD��EH]�VWYDUDQMD�GRGDWQLK�¿QDQFLMVNLK�L�LOL�WHKQLþNLK�]DKWMHYD�GUåDYDPD�þODQLFDPD��
$QDOLWLþNL� SRVWXSFL� NRMLPD� VH� LVSLWXMH� SULVXVWYR� L� NRQFHQWUDFLMD� RYLK� WYDUL� X� YRGHQRP�
RNROLãX� WHKQLþNL�VX�YUOR�]DKWMHYQL� L�VNXSL��ãWR�SUHGVWDYOMD�]QDþDMDQ�VWUXþQL� L�¿QDQFLMVNL�
QDSRU�]D�ODERUDWRULMH�NRML�LK�SODQLUDMX�SULPMHQMLYDWL��SRVHELFH�XNROLNR�VH�UDGL�R�LVSLWLYDQMX�
PDQMHJ�EURMD�X]RUDND�
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URSHDQ�8QLRQ��/X[HPERXUJ��������,6%1��������������������GRL�����������������
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� +UYDWVND��MDVPLQD�DQWROLF#YRGD�KU
c +UYDWVNH� YRGH�� =DYRG� ]D� YRGQR� JRVSRGDUVWYR��8OLFD� JUDGD�9XNRYDUD� ����� =DJUHE���

�������+UYDWVND��GPHGLF#YRGD�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.36.

ESTROGENI SPOJEVI U POVRŠINSKOJ VODI

Siniša Repec, 

6$ä(7$.� 2VMHWOMLYD� PHWRGD� XOWUD� YLVRNR� GMHORWYRUQH� WHNXüLQVNH� NURPDWRJUD¿MD� VD�
VSUHJQXWRP�VSHNWURPHWULMRP�PDVD�UD]YLMHQD�MH�]D�RGUHÿLYDQMH�WUL�VWHURLGD��HVWURQ��(����
���ȕ�HVWUDGLRO� �(�������Į�HWLQLO�HVWUDGLRO� �((����X�X]RUFLPD�SRYUãLQVNLK�YRGD��*UDQLFH�
NYDQWL¿NDFLMH�]D�WUL�VWHURLGD�ELOH�VX�NDNR�VOLMHGL��������������������DQG�����������J�/��
2YD�PHWRGD� UD]YLMHQD� MH�]D�RGUHÿLYDQMH� UH]LGXDOQLK�VWHURLGD�X�SRYUãLQVNRM�YRGL� ULMHNH�
6DYH��'YD�DQDOLWD�(�� L�((��GHWHNWLUDQD�VX�X�X]RUFLPD�SRYUãLQVNH�YRGH�VD�VWRSRP�GH-
WHNFLMH�RG��������L����������5H]XOWDWL�VX�SRND]DOL�YDULMDELOQRVW�X�NRQFHQWUDFLMDPD�(��L�
((���GRN�(��QLMH�RWNULYHQ�QL�QD�MHGQRM�RG�SRVWDMD�]D�X]RUNRYDQMH��5D]OLþLWH�NRQFHQWUDFLMH�
RGDEUDQLK�HVWURJHQLK�VSRMHYD�PRJX�ELWL�SRYH]DQH�V�SULURGRP�L�L]YRULPD�LVSXãWDQMD��QHGR-

VOMHGQRVWLPD�X�UDVSRGMHOL�DQDOLWD�XVOLMHG�GLQDPLNH�SURWRND�L�¿]LNDOQR�NHPLMVNLK�VYRMVWDYD�
vode rijeke Save.

./-8ý1(�5,-(ý,� 8+3/&�06�06��FLOMQD�DQDOL]D��ULMHND�6DYD��HVWURJHQL�VSRMHYL

 ESTROGENIC COMPOUNDS IN SURFACE WATERS

$%675$&7��$� VHQVLWLYH� OLTXLG� FKURPDWRJUDSK\�WDQGHP�PDVV� VSHFWURPHWU\� �8+3/&�
06�06�� PHWKRG� ZDV� GHYHORSHG� IRU� WKH� GHWHUPLQDWLRQ� RI� �� VWHURLGV� �HVWURQH� �(����
���ȕ�HVWUDGLRO��(�������Į�HWK\Q\O�HVWUDGLRO��((����LQ�VXUIDFH�ZDWHU�VDPSOHV��7KH�TXDQ-

WL¿FDWLRQ� GHWHFWLRQ� OLPLWV� IRU� WKH� �� DQDO\WHV� LQ� VXUIDFH�ZDWHU� VDPSOHV�ZHUH� ����������
���������DQG�����������J�/��UHVSHFWLYHO\��7KLV�PHWKRG�ZDV�LPSOHPHQWHG�LQ�GHWHUPLQLQJ�
WKH�UHVLGXDO�VWHURLGDO�KRUPRQHV� LQ� WKH�VXUIDFH�ZDWHUV�RI� WKH�6DYD�5LYHU��7ZR�DQDO\WHV��
(��DQG�((���ZHUH�GHWHFWHG�LQ�VXUIDFH�ZDWHU�VDPSOHV ZLWK�GHWHFWLRQ�UDWHV�RI�������DQG�
�������7KH�UHVXOWV�UHYHDOHG�D�YDULDELOLW\�LQ�WKH�FRQFHQWUDWLRQV�RI�(��DQG�((��ZKHUHDV�(��
ZDV�QRW�GHWHFWHG�DW�DQ\�VDPSOLQJ�VWDWLRQ��7KH�YDULHG�FRQFHQWUDWLRQV�RI�VHOHFWHG�HVWURJHQLF�
FRPSRXQGV�PD\�EH�FRQQHFWHG�ZLWK�WKH�QDWXUH�DQG�VRXUFHV�RI�UHOHDVH��LQFRQVLVWHQFLHV�LQ�
WKH�DQDO\WH�GLVWULEXWLRQ�GXH�WR�WKH�GLVFKDUJH�G\QDPLFV�DQG�SK\VLFDO�DQG�FKHPLFDO�SURSHU-
WLHV�RI�WKH�6DYD�ZDWHU�
.(<:25'6���8+3/&�06�06��WDUJHW�DQDO\VLV��6DYD�5LYHU��HVWURJHQLF�FRPSRXQGV��
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1. UVOD 

(VWURJHQL�VX�ELRORãNL�DNWLYQL�KRUPRQL� �YDåQL�]D�IXQNFLRQLUDQMH� WLMHOD� MHU�NRRUGLQLUDMX� L�
UHJXOLUDMX�DNWLYQRVW�YHOLNRJ�EURMD�RUJDQD�L�WNLYD��GMHOXMX�QD�PHWDEROL]DP�L�QD�UHSURGXNWLYQL�
VXVWDY��D�QDVWDMX�X�NRUL�QDGEXEUHåQH�åOLMH]GH��WHVWLVLPD��RYDULMLPD�L�SRVWHOMLFL�NRG�OMXGL�
L�åLYRWLQMD��2VLP�X�OMXGL� L�åLYRWLQMD��HVWURJHQL�VSRMHYL�QDÿHQL�VX� L�X�ELOMNDPD��+DPLG�L�
Eskicioglu, 2012; Ying i drugi, 2002). 

1DMSRWHQWQLML�RG�SULURGQLK�HVWURJHQD�MH����ȕ�HVWUDGLRO�NRML VH�VLQWHWL]LUD�L�L]OXþXMH�X�UDQLP�
ID]DPD�HPEULRJHQH]H�WH�LPD�DNWLYQX�XORJX�X�QRUPDOQRP�UD]YRMX�åHQVNLK�VSROQLK�RUJDQD�
�(XURSHDQ�&RPPLVVLRQ�2SLQLRQ���������1HGRVWDWDN�HVWURJHQD�PRåH�ELWL�X]URN�PQRJLK�
SRUHPHüDMD�WLMHNRP�SXEHUWHWD��0DF*LOOLYUD\�L�GUXJL���������NDR�L�X�NDVQLMRM�ID]L�åLYRWD�
]ERJ�SRWHãNRüD�YH]DQLK�X]�PHQRSDX]X� L� RVWHRSRUR]X� �/HH� L� GUXJL�� �������8� OLMHþHQMX�
EROHVWL�RYLVQLK�R�HVWURJHQLPD�NRULVWH�VH�SULURGQH�L�VLQWHWVNH�HVWURJHQH�WYDUL��SD�VX�WDNR�
SULPMHULFH� HVWURJHQL� XNOMXþHQL� X� PQRJH� RUDOQH� NRQWUDFHSWLYH�� 8� QHNLP� MH� ]HPOMDPD�
RGREUHQR�NRULVWLWL�KRUPRQDOQH�HVWURJHQH�VSRMHYH�]D�WRY�åLYRWLQMD��
6WHURLGQL� HVWURJHQL� GLMHOH� VH� QD� SULURGQH� L� VLQWHWVNH� NRML� LPDMX� HVWURJHQX� DNWLYQRVW��
3ULURGQL�HVWURJHQL�SRVWRMH�X�WLMHOX�NUDOMHåQMDND��D�SRULMHNOR�VLQWHWVNLK�VX�OLMHNRYL��SHVWLFLGL�
L� VXUIDNWDQWL� �+DQVHOPDQ� L� GUXJL�� ������ 6KRUH� L� GUXJL� ������� 9HOLN� EURM� ]QDQVWYHQLK�
UDGRYD�SRWYUGLR�MH�NDNR�HVWURJHQL�VSRMHYL�PRJX�RãWHWLWL�DQLPDOQX�L�KXPDQX�UHSURGXNFLMX��
LPXQRORãNL� L� åLYþDQL� VXVWDY�� XNOMXþXMXüL� GHIRUPDFLMH� UHSURGXNWLYQLK� RUJDQD� WH� PRJX�
GRYHVWL�GR�SRMDYH�VPDQMHQH�SORGQRVWL��KHUPDIURGL]PD�L�PXãNH�IHPLQL]DFLMH��6DIH�������
Bruce i drugi 2010). 

8NXSQD�VYMHWVND�OMXGVND�SRSXODFLMD�JRGLãQMH�LVSXãWD�RNR��������NJ��SULURGQLK�VWHURLGQLK�
HVWURJHQD��(���(��L�(���L�GRGDWQLK�����NJ�VLQWHWVNLK�HVWURJHQD��((���LVNOMXþLYR�L]�SULPMHQH�
NRQWUDFHSFLMVNLK�OLMHNRYD��,VSXãWDQMH�HVWURJHQD�X�RNROLã�MH�MRã�YHüH�L]�åLYRWLQMVNRJ�X]JRMD��
SULPMHULFH�X�6$'�X�L�(8�RQR�L]QRVL�RNR��������NJ�JRGLãQMH��
(VWURJHQL� XNROLNR� VH� NRQ]XPLUDMX� X� UD]LQDPD� L]QDG� VLJXUQH� SR]DGLQVNH� NRQFHQWUDFLMH�
PRJX� SRYHüDWL� UL]LN� RG� NDUFLQRPD� L� LQGXFLUDWL� NDUGLRYDVNXODUQH� EROHVWL� �:RFáDZHN�
3RWRFND�L�GUXJL����������6XSUDRSWLPDOQH�UD]LQH�HVWURJHQD�YH]DQH�VX�X]�SRYHüDQX�SRMDYQRVW�
NDUFLQRPD�GRMNL�NRG�åHQD� �0RRUH� L� GUXJL�� ������ L� NDUFLQRPD�SURVWDWH�NRG�PXãNDUDFD�
LDNR�WUDMH�åXVWUD�UDVSUDYD�R�X]URNX�L�SRVOMHGLFL��(VWURJHQL�SUHIHULUDMX�YH]DQMH�QD�VWDQLþQH�
UHFHSWRUH�WNLYD�X�SUVLPD�ãWR�GRYRGL�GR�SUROLIHUDFLMH�VWDQLFD�L�ãWR�QD�NUDMX�PRåH�UH]XOWLUDWL�
WXPRUVNRP�WYRUERP��1DFLRQDOQL�WRNVLNRORãNL�SURJUDP�6$'�D�NDWHJRUL]LUD�HVWURJHQH�NDR�
NDUFLQRJHQH��/LDQJ�L�6KDQJ���������
3ULURGQL�HVWURJHQL�X�DQLPDOQRP�L�KXPDQRP�RWSDGX�SUHGVWDYOMDMX�R]ELOMDQ�UL]LN�]D�RNROLã��
5L]LN� VH� GRGDWQR� SRYHüDYD� SULPMHQRP� DQLPDOQRJ� JQRMD� LOL� PXOMD� QD� SROMRSULYUHGQD�
SRGUXþMD�NDR�DOWHUQDWLYQL�L]YRU�RUJDQVNLK�WYDUL�]D�RUJDQVNX�SROMRSULYUHGX��ãWR�MH�ãLURNR�
SULPLMHQMHQD�SUDNVD�X�PRGHUQRM�SROMRSULYUHGL��;XDQ�L�GUXJL���������3ULPMHQD�åLYRWLQMVNRJ�
JQRMD� QD� SROMRSULYUHGQLP� ]HPOMLãWLPD� LGHQWL¿FLUDQD� MH� NDR� JODYQL� L]YRU� HVWURJHQD�
X� RNROLãX� �$UQRQ� L� GUXJL�� ������*QRM� GRELYHQ� L]� X]JRMD� SHUDGL�� NUDYD� L� NRQMD� PRåH�
VDGUåDYDWL� QDMYHüH� NROLþLQH� VWHURLGQLK� HVWURJHQD� �$QGDOXUL� L� GUXJL�� ������� 8UHÿDML� ]D�
REUDGX�RWSDGQLK�YRGD�]ERJ�QHGRVWDWQRJ�SRVWXSND�XNODQMDQMD�HVWURJHQD�L]�RWSDGQLK�YRGD��
JUDGVND�RGODJDOLãWD�L�EROQLFH�SUHGVWDYOMDMX�YDåDQ�L]YRU�RQHþLãüHQMD�KRUPRQLPD��%HOKDM�L�
GUXJL��������/L���������(VWURJHQL�VSRMHYL�X�YRGHQRP�RNROLãX�GRELYDMX�QD�]QDþDMX��MHU�VX�
VYHSULVXWQL�X�YRGDPD��5LEHLUR�L�GUXJL��������:DQJ�L�GUXJL��������=KDQJ�L�GUXJL���������
=ERJ�VYHJD�SUHWKRGQR�QDYHGHQRJ��PRQLWRULQJ�L�SURFMHQD�HVWURJHQLK�VSRMHYD�X�ULMHNDPD�
LPD�YDåQX�XORJX�X�]DãWLWL�YRGHQRJ�HNRORãNRJ�VXVWDYD�
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2. MATERIJALI I METODE

2.1. Uzorci i priprema uzoraka 

8]RUFL�SRYUãLQVNLK�YRGD�X]RUNRYDQL�VX�FLMHOLP�WRNRP�ULMHNH�6DYH�RG�VLMHþQMD�GR�VYLEQMD�
������JRGLQH�L�WR�QD�VOMHGHüLP�PMHUQLP�SRVWDMDPD�-HVHQLFH��-DQNRPLU��5XJYLFD��/XNDYHF��
-DVHQRYDF��'DYRU��3ULþDF��6ODYRQVNL�%URG�X]YRGQR��6ODYRQVNL�%URG�QL]YRGQR��XWRN�%RVQH�
X]YRGQR��XWRN�%RVQH�QL]YRGQR��äXSDQMD�QL]YRGQR�L�5DþLQRYFL. Uzorci su uzorkovani u 

SROLNDUERQDWQH�ERFH�L�SRKUDQMHQL�QD�KODGQR�X�SULMHQRVQL�KODGQMDN�����&���3R�GRODVNX�X�
ODERUDWRULM�X]RUFL�VX�VWDYOMHQL�X�XOWUD]YXþQX�NXSHOM�L�QDNRQ�WRJD�FHQWULIXJLUDQL�QD������
RNUHWDMD�X�PLQXWL��3R�]DYUãHQRP�FHQWULIXJLUDQMX�X]RUFL�VX�¿OWULUDQL�NUR]������P�37)(�
¿OWHU�þLPH�VX�XNORQMHQH�þHVWLFH�VXVSHQGLUDQH�WYDUL��D�¿OWULUDQL�X]RUFL�VX�þXYDQL�X�KODGQRM�
NRPRUL�WH�DQDOL]LUDQL�XQXWDU����VDWL��

2.2. Metoda

8OWUD� YLVRNR� GMHORWYRUQD� WHNXüLQVND� NURPDWRJUD¿MD� VD� VSUHJQXWRP� PDVHQRP�
VSHNWURPHWULMRP� 8+3/&�06�06� �6KLPDG]X� /&�06� ������ 6KLPDG]X�� -DSDQ� je

NRULãWHQD� ]D� LGHQWL¿NDFLMX� L� NYDQWL¿NDFLMX� KRUPRQD�(��� (�� L� ((��� � 6HSDUDFLMD� DQDOLWD�
SURYHGHQD�MH�QD�$FTXLW\�83/&�%(+�&���NRORQL��������P������PP�[�����PP�. Za analize 

KRUPRQD�NRULãWHQH�VX��NHPLNDOLMH�QDMYLãH�GRVWXSQH�þLVWRüH�SRJRGQH�]D��/&�06�DQDOL]H.
.RULãWHQH� VX� VOMHGHüH� PRELOQH� ID]H� RWRSLQD� ����P0� DPRQLM� ÀXRULGD� X� YRGL� L� YRGD��
,QMHNWLUDQR�MH������O�UHDOQRJ�X]RUND��.RORQD�MH�ELOD�WHPSHULUDQD�QD�����&��.DOLEUDFLMVND�
NULYXOMD�GRELYHQD�MH�GLUHNWQLP�LQMHNWLUDQMHP�VWDQGDUGQLK�RWRSLQD�KRUPRQD��X� WULSOLNDWX�
QD���NRQFHQWUDFLMVNLK� UD]LQD��.RUHODFLMVNL�NRH¿FLMHQW�YHüL�RG�������SULPLMHQMHQ� MH�NDR�
NULWHULM�OLQHDUQH�SULKYDWOMLYRVWL�

3. REZULTATI I RASPRAVA

3.1. Estrogeni spojevi u vodi rijeke Save

2SWHUHüHQMH�RNROLãD�VSRMHYLPD�X�QDVWDMDQMX�SRVOMHGLFD�MH�QMLKRYH�NRQWLQXLUDQH�XSRUDEH��
1HGDYQD� VWXGLMD� MH� SRND]DOD� GD� VPMHVH� SULRULWHWQR� RQHþLãüXMXüLK� WYDUL�� þDN� L� NDGD� VX�
SULVXWQH� LVSRG� NRQFHQWUDFLMD� VWDQGDUGD� NDNYRüH� RNROLãD� PRJX� X]URNRYDWL� UHOHYDQWQH�
ELRORãNH�HIHNWH� L�PRJX�SUHGVWDYOMDWL�]QDþDMDQ�UL]LN�]D�RNROLã� �&DUYDOKR� L�GUXJL���������
(XURSVND�XQLMD�MH�V�FLOMHP�RJUDQLþDYDQMD�LVSXãWDQMD�VSRMHYD�X�QDVWDMDQMX�X�NRMH�XEUDMDPR�
L� KRUPRQH� DåXULUDOD� SRVWRMHüH� ]DNRQRGDYVWYR�� 3URYHGEHQRP� RGOXNRP� .RPLVLMH� (8�
����������NRMD� MH� UHOHYDQWQD�]D�VYH�GUåDYH�þODQLFH�(8��XVSRVWDYOMHQ� MH�3RSLV�SUDüHQMD�
]D� WYDUL� NRMH� MH� SRWUHEQR� SUDWLWL� GLOMHP� (XURSVNH� XQLMH�� D� NRML� L]PHÿX� IDUPDFHXWLND��
DQWLRNVLGDQVD��SHVWLFLGD��KHUELFLGD�L�89�¿OWHUD��XNOMXþXMH�L� � WUL�HVWURJHQD��HVWURQ���(����
���ȕ�HVWUDGLRO���(����L� ���Į�HWLQLOHVWUDGLRO���((������=D�VYDNL�VSRM�L]�OLVWH�SUDüHQMD�SD�WDNR�L�
]D�QDYHGHQH�HVWURJHQH�VSRMHYH�GH¿QLUDQD�MH�SRX]GDQD�SUHGYLÿHQD�YULMHGQRVW�NRQFHQWUDFLMH�
EH]�XþLQND�LOL�31(&��3UHGLFWHG�1R�(൵HFW�&RQFHQWUDWLRQ���$GHNYDWDQD�DQDOLWLþND�PHWRGD�
MH� RVQRYD� RGUHÿLYDQMD� QLVNLK� NRQFHQWUDFLMD� LOL� NRQFHQWUDFLMD� X� WUDJRYLPD� VSRMHYD� NRML�
GRYRGH� GR� SRUHPHüDMD� X� HQGRNULQRORãNRP� VXVWDYX��8� SURãORVWL� VX� RVWDFL� HVWURJHQD� X�
X]RUFLPD� L]� RNROLãD� RGUHÿLYDQL� SOLQVNRP�NURPDWRJUD¿MRP�YH]DQRP�QD� VSHNWURPHWULMX�
PDVD��PHÿXWLP�]ERJ�QHRSKRGQRJ�SURYRÿHQMD�GHULYDWL]DFLMH�PHWRGD�MH�ELOD�NRPSOHNVQD�L�
GXJRWUDMQD��+XHUWD�)RQWHOD�L�GUXJL��������
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8+3/&�06�06�WHKQLND�RPRJXüDYD�VLPXOWDQX�DQDOL]X�YHüHJ�EURMD�FLOMQLK�DQDOLWD�XQXWDU�
MHGQRJ� X]RUND� X� MHGQRM�PHWRGL�� �*ODYQD� SUHGQRVW� WHNXüLQVNH� NURPDWRJUD¿MH� X� DQDOL]L�
RNROLãQLK�X]RUDND�]D�RGUHÿLYDQMH�HVWURJHQD�MH�RGUHÿLYDQMH�LVWLK�EH]�SRWUHEH�SURYRÿHQMD�
GHULYDWL]DFLMVNRJ�SRVWXSND��=D�SRWUHEH�RGUHÿLYDQMD�HVWURJHQLK�VSRMHYD�X�X]RUFLPD�YRGD�
UD]YLMHQD�MH�L�YDOLGLUDQD�PHWRGD�QD�8+3/&�06�06�X��*UDQLFH�NYDQWL¿NDFLMH�UD]YLMHQH�
DQDOLWLþNH�PHWRGH��7DEOLFD�����]D�KRUPRQH�XGRYROMDYMX�SURSLVDQLP�JUDQLFDPD�PHWRGD�]D�
RGUHÿLYDQMH�HVWURJHQLK�VSRMHYD�GH¿QLUDQLK�3URYHGEHQRP�RGOXNRP�.RPLVLMH�NDNR�VOLMHGL�
]D�((�������������J�/��(�����������J�/�L�]D�(�����������J�/��

7DEOLFD����3RMDYQRVW�L�NDUDNWHULVWLNH�HVWURJHQLK�VSRMHYD�X�X]RUFLPD�YRGH�ULMHNH�6DYH��WH�
RVQRYQH�NDUDNWHULVWLNH�DQDOLWLþNH�PHWRGH�UD]YLMHQH�]D�RGUHÿLYDQMH�KRUPRQD

NAZIV SPOJA FORMULA CAS GR.DET. (µg/L) GR. KVANT. µg/L KONC. RASPON FD (%)
���ȕ�(VWUDGLRO C18 H24 O2 50-28-2 0,000018 0,000053 ND-0,00143 33,8

���Į�(WLQLOHVWUDGLRO C20H24O2 57-63-6 0,000004 0,000012 ND-0,00026 30,8

(VWURQ C18 H22 O2 53-16-7 0,000328 0,000995 ND 0

&$6���&KHPLFDO�$EVWUDFW�6HUYLFH��5HIHUHQWQD�DUKLYD�]D�NHPLMX�L�SULPLMHQMHQX�NHPLMX
*5�'(7���JUDQLFD�GHWHNFLMH
*5�.9$17���JUDQLFD�GHWHNFLMH
.21&�5$6321�NRQFHQWUDFLMVNL�UDVSRQ
)'��IUHNYHQFLMD�GHWHNFLMH

8�RYRP�MH�UDGX�GDQ�SULND]�NRQFHQWUDFLMD�WUL�HVWURJHQD�VSRMD�RGUHÿLYDQD�X�SRYUãLQVNRM�YRGL�
ULMHNH�6DYH�X]RUNRYDQH��QD����PMHUQLK��SRVWDMD��-HVHQLFH��-DQNRPLU��5XJYLFD��/XNDYHF��
-DVHQRYDF��'DYRU��3ULþDF���6ODYRQVNL�%URG��X]YRGQR�L�QL]YRGQR��XWRN�%RVQH�X]YRGQR�L�
QL]YRGQR��äXSDQMD�QL]YRGQR��L�5DþLQRYFL�X��SHULRGX�RG�VLMHþQMD�GR�VYLEQMD�������JRGLQH��
2G�XNXSQR�SURYHGHQLK����PMHUHQMD�NUR]�SHW�PMHVHFL�SUDüHQMD�HVWURJHQLK�VSRMHYD�YHüX��
IUHNYHQFLMX�SRMDYQRVWL�X�SRYUãLQVNRM�YRGL�ULMHNH�6DYH�LPDR�MH����ȕ�HVWUDGLRO�����������
GRN��MH�QHãWR�PDQMX�SRMDYQRVW�X�X]RUFLPD�YRGD�LPDR�VSRM����Į�HWLQLOHVWUDGLRO��7DEOLFD�
������+RUPRQ�HVWURQ�MH�X�X]RUFLPD�YRGH�ULMHNH�6DYH�ELR�X�VYLK����PMHUHQMD�LVSRG��JUDQLFH�
NYDQWL¿NDFLMH� � UD]YLMHQH� DQDOLWLþNH� PHWRGH�� � 1DMYHüD� NRQFHQWUDFLMD� ���ȕ�HVWUDGLROD�
�6OLND�����L]PMHUHQD��MH�X�X]RUNX�SRYUãLQVNH�YRGH�X]RUNRYDQH�QD�PMHUQRM�SRVWDML�'DYRU�
X� VYLEQMX� ��������� � �J�/��� X� LVWRP� MH�PMHVHFX� L� QD� LVWRM� PMHUQRM� SRVWDML� L]PMHUHQD� L��
QDMYHüD�NRQFHQWUDFLMD����Į�HWLQLOHVWUDGLROD�����������J�/���8�X]RUFLPD�YRGH��ULMHNH�6DYH�
���ȕ�HVWUDGLRO�VH�SRþLQMH�GHWHNWLUDWL�L]QDG�JUDQLFD�NYDQWL¿NDFLMH�RG��YHOMDþH�������JRGLQH�
�3ULþDF�L�XWRN�%RVQH�QL]YRGQR��
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�6OLND����.RQFHQWUDFLMH�KRUPRQD����ȕ�HVWUDGLROD�QD�PMHUQLP�SRVWDMDPD�ULMHNH�6DYH�X�
SHULRGX�SUDüHQMD�RG�VLMHþQMD�GR�VYLEQMD�������JRGLQH

,VWL� MH� VSRM� GHWHNWLUDQ� L]QDG� JUDQLFD� � NYDQWL¿�NDFLMH� L� X� RåXMNX� �-DQNRPLU�� XWRN�%RVQH�
X]YRGQR���8�WUDYQMX�MH����ȕ�HVWUDGLRO�GHWHNWLUDQ�QD�VYLK����PMHUQLK�SRVWDMD��D�X�VYLEQMX�
QD�QMLK�SHW��-DVHQRYDF��'DYRU��3ULþDF��6ODYRQVNL�%URG�QL]YRGQR�L�5DþLQRYFL���8�SHULRGX��
RG��VLMHþQMD�GR�RåXMND����Į��HWLQLOHVWUDGLRO�MH�X��X]RUFLPD�ULMHNH�6DYH�ELR�LVSRG�JUDQLFH�
NYDQWL¿�NDFLMH� UD]YLMHQH�PHWRGH�� D� L]QDG�JUDQLFD�NYDQWL¿�NDFLMH� MH� L]PMHUHQ�QD���RG����
SRVWDMD�X�WUDYQMX��WH�QD��VYLK����SRVWDMD�X�VYLEQMX��6OLND�����
(VWURJHQL��X]�QHVWHURLGQH�SURWXXSDOQH�OLMHNRYH�L�DQWLELRWLNH�VSDGDMX�X�QDMþHãüH�RWNULYHQH�
OLMHNRYH�X�SRYUãLQVNLP�YRGDPD��1LNRODX�L�GUXJL���������6WHURLGQL�HVWURJHQL�DQWURSRJHQRJ�
SRGULMHWOD� RGUHÿHQL� VX� NDR� JODYQL� HQGRNULQL� GLVUXSWRUL� X� X]RUFLPD� L]� RNROLãD� �1LHJR� L�
drugi, 2008).
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6OLND����.RQFHQWUDFLMH�KRUPRQD����Į�HWLQLOHVWUDGLROD�QD�PMHUQLP�SRVWDMDPD�ULMHNH�6DYH�
X�SHULRGX�SUDüHQMD�RG�VLMHþQMD�GR�VYLEQMD�������JRGLQH

8�RYRP�MH�UDGX�LVWUDåHQD�SULVXWQRVW�WUL�HVWURJHQD�VSRMD�X�YRGL�ULMHNH�6DYH�L�GHWHNWLUDQD�
MH�XþHVWDOLMD�SULVXWQRVW� VSRMHYD�(�� L�((���8�XVSRUHGEL� V�GUXJLP�RUJDQVNLP�VSRMHYLPD�
�SHVWLFLGL��SROLFLNOLþNL�DURPDWVNL�XJOMLNRYRGLFL��SROLNORULUDQL�ELIHQLOL��HVWURJHQL�VH�X�RNROLã�
XQRVH�NRQWLQXLUDQR�SD�LDNR�LP�MH�YULMHPH�SROXUDVSDGD�UHODWLYQR�NUDWNR�QMLKRY�QHSUHNLGDQ�
XQRV�MH�UD]ORJ�]ERJ�NRMHJ�HVWURJHQL�SULVXWQL�X�YRGDPD�SUHGVWDYOMDMX�RSDVQRVW��2YL�VSRMHYL�
WDNRÿHU�PRJX�XüL�X�SRG]HPQH�YRGH��D�RWNULYHQL�VX�L�X�SLWNRM�YRGL��ãWR�SUHGVWDYOMD�UL]LN�
]D�OMXGVNR�]GUDYOMH��,DNR�VX�HVWURJHQL�HVHQFLMDOQL�]D�QRUPDOQX�OMXGVNX�¿�]LRORJLMX�PRJX�
L]D]YDWL� ãWHWQH� HIHNWH� XNROLNR� VH� RPRJXüL� QMLKRYD� DNXPXODFLMD� X� RNROLãX� L� XOD]DN� X�
OMXGVNL� KUDQLGEHQL� ODQDF�� =DJDÿHQMH� HVWURJHQRP�SRVWDMH� NOMXþQL� RNROLãQL� SUREOHP� NRML
GRYRGL� GR� ãWHWQLK� XþLQDND� QD� UDVW� L� UD]YRM� OMXGL�� åLYRWLQMD� L� ELOMDND� VWRJD� MH� SRWUHEQR�
QDVWDYLWL��V�GDOMQMLP�LVSLWLYDQMLPD�SULVXWQRVWL�HVWURJHQD�X�UD]OLþLWLP�GLMHORYLPD�RNROLãD�L�
ELRWH��NDNR�EL�VH�V�YHüLP�VHWRP�SRGDWDND�PRJOD�LVSLWDWL�L�DNXPXODFLMD�SULURGQLK�HVWURJHQD�
QDVXSURW� VLQWHWVNLK� � X� UD]OLþLWLP�GLMHORYLPD�RNROLãD�� D� SRVHELFH� QD� ORNDFLMDPD�NRMH� VH�
QDOD]H�X�EOL]LQL�XUHÿDMD�]D�REUDGX�YRGD�L�X]�RGODJDOLãWD�RWSDGD�

LITERATURA 

>�@� $QGDOXUL��*���6XUL��5�3���.XPDU��.�����������2FFXUUHQFH�RI�HVWURJHQ�KRUPRQHV�LQ��
ELRVROLGV�� DQLPDO�PDQXUH� DQG�PXVKURRP�FRPSRVW��(QYLURQ��0RQLW��$VVHVV�� �����
����±�����



405HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

>�@� $UQRQ��6���'DKDQ��2���(OKDQDQ\��6���&RKHQ��.���3DQNUDWRY��,���*URVV��$���5RQHQ��=����
%DUDP��6���6KRUH��/�6�����������7UDQVSRUW�RI�WHVWRVWHURQH�DQG�HVWURJHQ�IURP�GDLU\�
IDUP�ZDVWH�ODJRRQV�WR�JURXQGZDWHU��(QYLURQ��6FL��7HFKQRO����������±�����

>�@� %HOKDM��'��� %DFFDU�� 5��� -DDELUL�� ,��� %RX]LG�� -��� .DOOHO��0���$\DGL��+��� =KRX�� -�/���
��������)DWH�RI��6HOHFWHG�HVWURJHQLF�KRUPRQHV�LQ�DQ�XUEDQ�VHZDJH�WUHDWPHQW�SODQW�
LQ�7XQLVLD��1RUWK�$IULFD���6FL��7RWDO�(QYLURQ����������±����

>�@� %UXFH��*�0���3OHXV��5�&���6Q\GHU��6�$�����������7R[LFRORJLFDO�UHOHYDQFH�RI�('&V�
DQG��SKDUPDFHXWLFDOV�LQ��GULQNLQJ�ZDWHU��(QYLUR��6FL��7HFKQR������������±�����

>�@� &DUYDOKR��5�1���$UXNZH��$���$LW�$LVVD��6���%DGR�1LOOHV��$���%DO]DPR��6���%DXQ��$���
%HONLQ��6���%ODKD��/���%ULRQ��)���&RQWL��'���&UHXVRW��1���(VVLJ��<���)HUUHUR��9�(��9��
)ODQGHU�3XWUOH��9�9��� )�UKDFNHU��0�� ��*ULOODUL�9RJODXHU��5���+RJVWUDQG��&�� �� -RQB�
$���.KDUO\QJGRK��-�%���/RRV��5���/XQGHE\H��$�.���0RGLJ��&����2OVVRQ��3�(���3LOODL��
6���3RODN��1���3RWDOLYR��0���6DQFKH]��:���6FKL൵HUOL��$���6FKLUPHU��.����6IRU]LQL��6���
6W�U]HQEDXP��6�5����������0L[WXUHV�RI�FKHPLFDO�SROOXWDQWV�DW�(XURSHDQ�OHJLVODWLRQ�
VDIHW\�FRQFHQWUDWLRQV��KRZ�VDIH�DUH�WKH\"�7R[LFRO��6FL���������������

>�@� (XURSHDQ�&RPPLVVLRQ�2SLQLRQ�RI�WKH�6FLHQWL¿F�&RPPLWWHH�RQ�9HWHULQDU\�0HDVXUHV�
5HODWLQJ�WR�3XEOLF�+HDOWK���������$VVHVVPHQW�RI�SRWHQWLDO�ULVN�WR�KXPDQ�KHDOWK�IURP�
KRUPRQH�UHVLGXHV�LQ�ERYLQH�PHDW�DQG�PHDW�SURGXFWV.

>�@� +DPLG��+���(VNLFLRJOX��&�����������)DWH�RI�HVWURJHQLF�KRUPRQHV�LQ�ZDVWHZDWHU�DQG�
VOXGJH� WUHDWPHQW�� D� UHYLHZ� RI� SURSHUWLHV� DQG� DQDO\WLFDO� GHWHFWLRQ� WHFKQLTXHV� LQ�
VOXGJH�PDWUL[��:DWHU�5HV����������±�����

>�@� +DQVHOPDQ�� 7�$��� *UDHW]� '�$��:LONLH��$�&�� ��������0DQXUH�ERUQH� HVWURJHQV� DV�
SRWHQWLDO�HQYLURQPHQWDO��FRQWDPLQDQWV��D�UHYLHZ��(QYLUR��6FL��7HFKQR������������
5478.

>�@� +XHUWD�)RQWHOD�0���*DOFHUDQ�0�7���9HQWXUD�)�����������)DVW�OLTXLG�FKURPDWRJUDSK\±�
>��@� TXDGUXSROH��OLQHDU�LRQ�WUDS�PDVV�VSHFWURPHWU\�IRU�WKH�DQDO\VLV�RI�SKDUPDFHXWLFDOV��

DQG�KRUPRQHV�LQ�ZDWHU�UHVRXUFHV��-��&KURPDWRJU��$�1217 ���������±�����
>��@� .XFK�+�0���%DOOVFKPLWHU�.�����������'HWHUPLQDWLRQ�RI�HQGRFULQH�GLVUXSWLQJ�SKHQR-

OLF�FRPSRXQGV�DQG�HVWURJHQV�LQ�VXUIDFH�DQG�GULQNLQJ�ZDWHU�E\�+5*&±�1&,�±06�LQ�
WKH�SLFRJUDP�SHU�OLWHU�UDQJH��(QYLURQ�6FL�7HFKQRO���������������±�����

>��@� /HH�-�6���/D&URL[�$�=���:X�/���&DXOH\�-�$���-DFNVRQ�5�'���.RRSHUEHUJ�&���/HER൵�
0�6���5REELQV�-���/HZLV�&�(���%DXHU�'�&���&XPPLQJV�6�5�����������$VVRFLDWLRQV�
RI�VHUXP�VH[�KRUPRQH�ELQGLQJ�JOREXOLQ�DQG�VH[�KRUPRQH�FRQFHQWUDWLRQV�ZLWK�KLS�
IUDFWXUH�ULVN�LQ�SRVWPHQRSDXVDO�ZRPHQ��-�&OLQ�(QGRFULQRO�0HWDE�����������±�����

>��@� /L��:�&�����������2FFXUUHQFH��VRXUFHV��DQG�IDWH�RI�SKDUPDFHXWLFDOV�LQ�DTXDWLF��(Q-

YLURQPHQW� DQG� VRLO��(QYLURQ��3ROOXW�� ����� ���±�����/LDQJ�� -��� 6KDQJ��<��� ��������
(VWURJHQ�DQG�FDQFHU��$QQ��5HY��3K\VLRO���������±����

>��@� 0DF*LOOLYUD\�0�+���0RULVKLPD�$���&RQWH�)���*UXPEDFK�0���6PLWK�(�3��� ��������
3HGLDWULF��HQGRFULQRORJ\��XSGDWH��DQ�RYHUYLHZ��7KH�HVVHQWLDO�UROHV�RI�HVWURJHQV�LQ�
SXEHUWDO�JURZWK���HSLSK\VHDO�IXVLRQ�DQG�ERQH�WXUQRYHU��OHVVHQ�IURP�PXWDWLRQ�LQ�WKH�
JHQHV�IRU�DURPDWDVH�DQG��WKH�HVWURJHQ��UHFHSWRU��+RUP�5HV��������±��



406 Siniša Repec, 

>��@� 0RRUH�� 6�&��0DWWKHZV�� &�(��� 6KX�� ;�2��� <X�� .��� *DLO�0�+��� ;X�� ;��� -L�� %��7���
&KRZ�:��+���&DL��4���/L��+�����������(QGRJHQRXV�EVWURJHQV��HVWURJHQ�PHWDEROLWHV��
DQG�EUHDVW�FDQFHU�ULVN�LQ�SRVWPHQRSDXVDO�&KLQHVH�ZRPHQ��-��1DW��&DQFHU�,QVW������
�GMZ�����

>��@� 1LHJR�$���%RUUXOO�)���3RFXUXOO�(���0DUFp�5�0��� ��������'HWHUPLQDWLRQ�RI�QDWXUDO�
DQG�V\QWKHWLF�HVWURJHQV�DQG�WKHLU�FRQMXJDWHV�LQ�VHZDJH�VOXGJH�E\�SUHVVXUL]HG�OLTXLG�
H[WUDFWLRQ�DQG�OLTXLG�FKURPDWRJUDSK\�WDQGHP�PDVV�VSHFWURPHWU\��-�&KURPDWRJU�$��
���������±����

>��@� 1LNRODRX�$���0HULF�6���)DWWD�'�����������2FFXUUHQFH�SDWWHUQV�RI�SKDUPDFHXWLFDOV�LQ�
ZDWHU�DQG�ZDVWHZDWHU�HQYLURQPHQWV��$QDO�%LRDQDO�&KHP������������±�����

>��@� 5LEHLUR��&���7LULWDQ��0�(���5RFKD��(���5RFKD��0�-��� ��������6HDVRQDO�DQG� VSDWLDO��
GLVWULEXWLRQ�RI�VHYHUDO��HQGRFULQHGLVUXSWLQJ�FRPSRXQGV�LQ�WKH�'RXUR�5LYHU�(VWXDU\,
3RUWXJDO��$UFK��(QYLUR��&RQWDP���7R[LF�����������

>��@� 6DIH��6���������(QGRFULQH�GLVUXSWRUV�DQG�KXPDQ�KHDOWK��LV�WKHUH�D�SUREOHP���7R[L-
FRORJ\�������������

>��@� 6KRUH�/�6���6KHPHVK�0�����������1DWXUDOO\�SURGXFHG�VWHURLG�KRUPRQHV�DQG�WKHLU�
UHOHDVH��LQWR�WKH��HQYLURQPHQW��3XUH�$SSO��&KHP������������������

>��@� :DQJ��/��<LQJ��*�*��&KHQ��)��=KDQJ��/�-���=KDR��-�/���/DL��+�-���7DR��5������������
[22] 0RQLWRULQJ�RI� VHOHFWHG�HVWURJHQLF� � FRPSRXQGV�DQG�HVWURJHQLF�DFWLYLW\� LQ� VXUIDFH��

ZDWHU� DQG� VHGLPHQW� RI� WKH� <HOORZ�5LYHU� LQ�&KLQD� XVLQJ� FRPELQHG� FKHPLFDO� DQG�
ELRORJLFDO��WRROV��(QYLUR��3ROOX����������������

>��@� :RFáDZHN�3RWRFND��,���0DQQHOOL��&���%RUXV]HZVND��'���.RZDOF]\N�=LHED��,����
>��@� :DĞQLHZVNL��7���6NDUĪ\ĔVNL��'�-�����������'LYHUVH�HৼHFWV�RI�SK\WRHVWURJHQV�RQ�WKH�
[25] UHSURGXFWLYH�SHUIRUPDQFH��FRZ�DV�D�PRGHO��,QW��-��(QGRFULQRO���
>��@� ;XDQ�� 5��� %ODVVHQJDOH��$�$���:DQJ��4��� ��������'HJUDGDWLRQ� RI� HVWURJHQLF� KRU-

PRQHV�LQ�D�6LOW�ORDP�VRLO��-��$JULF��)RRG�&KHP����������±�����
>��@� <LQJ��*��*���.RRNDQD��5�6���5X��<��-��� ��������2FFXUUHQFH� DQG� IDWH� RI� KRUPRQH�

VWHURLGV�LQ�WKH�HQYLURQPHQW��(QYLURQ��,QW���������±����
>��@� =KDQJ��;���=KDQJ� �'���=KDQJ��+���/XR��=�<DQ��&��� ��������2FFXUUHQFH��GLVWULEX-

WLRQ��DQG�VHDVRQDO��YDULDWLRQ�RI��(VWURJHQLF�FRPSRXQGV�D�QG�DQWLELRWLF�UHVLGXHV�LQ�
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AUTORI

6LQLãD�5HSHF�a
GU�VF��'UDåHQND�6WLSDQLþHY�a

a +UYDWVNH�YRGH��8OLFD�JUDGD�9XNRYDUD������=DJUHE���������+UYDWVND�
VLQLVD�UHSHF#YRGD�KU, GUD]HQND�VWLSDQLFHY#YRGD�KU
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HIDROLOŠKE ANALIZE, PRIMJER SLIVA REKE SAVINJE

Andrej Vidmar, Simon Rusjan, Nejc Bezak,

6$ä(7$.�� 7UDGLFLRQDOQD� RVQRYD� ]D� KLGURORãNH� DQDOL]H� MH� VWDWLVWLþND� REUDGD� SRGDWD-
ND�V�RVQRYQLP�SRND]DWHOMLPD�YMHURMDWQRVWL�SRMDYH� L�NROLþLQD�YRGD�X� VOLYX��0RJXüQRVWL�
KLGURORãNH�DQDOL]H�VX�RJUDQLþHQH�V�UDVSRORåLYLP�SRGDFLPD��DOL�PRåHPR�LK�ULMHãLWL�XSRWUH-
ERP� KLGURORãNLK� KLGUDXOLþNLK� PRGHOD�� 5H]XOWDWL� KLGURORãNLK� L� KLGUDXOLþNLK� PRGHOD� VX�
RYLVQL� R� GREURM� NDOLEUDFLML� L� YHUL¿NDFLML�PRGHOD�� NDNR� KLGURORãNLK� WDNR� L� KLGUDXOLþNLK��
0RGHOL�RPRJXüDYDMX�UHNRQVWUXNFLMX�SRYLMHVQLK�SRMDYD�SRSODYD�L�DQDOL]X�QMLKRYLK�X]UR-

ND��1DLPH��SRSODYH�L�SULMH�VYHJD�NDWDVWURIDOQH�SRSODYH�VH�IRUPLUDMX�QD�RGUHÿHQRP�GMHOX�
VOLYD�SRG�XWMHFDMHP�RURJUDIVNLK�þLPEHQLND�L�QDþLQD�NRULãWHQMD�]HPOMLãWD��=D�RGUHÿLYDQMH�
PRUIRORãNLK� XWMHFDMD� NRULWD� ULMHNH� L� SRSODYQLK� SRGUXþMD�� SRWUHEQD� MH� NRPELQDFLMD�
KLGURORãNLK�L�KLGUDXOLþNLK�PRGHOD��
.DR�SULPMHU�GREUH�KLGURORãNR�±�KLGUDXOLþNH�DQDOL]H�MH�REUDÿHQ�VOLY�5HNH�6DYLQMH��3RUHG�
RVQRYQH�VWDWLVWLþNH�DQDOL]H�MH�REUDÿHQD�NRLQFLGHQFLMD�SRSODYQLK�WDODVD�5HNH�6DYH�L�6DY-

LQMH��$QDOL]LUDQL�VX�XWMHFDML�SRMHGLQLK�SRG�VOLYRYD�5HNH�L�UHNRQVWUXLUDQH�SRSODYH��������
������L�������JRGLQH��3RPRüX�KLGUDXOLþNRJ�PRGHOD�MH�DQDOL]LUDQ�XWMHFDM�YHüLK�SRSODYQLK�
SRYUãLQD�QD�VPDQMHQMH�SRSODYQLK�WDODVD�GXå�WRND�ULMHNH��RGUHÿHQ�XWMHFDM�SUHGODJDQLK�PMHUD�
]D�]DãWLWX�RG�SRSODYD��DQDOL]LUDQ�XWMHFDM�SURPMHQH�NRULãWHQMD�]HPOMLãWD�QD�SRMDYX�SRSODYD�L�
VOLþQR��3UL�NDOLEUDFLML�VH�SRND]DOD�L]X]HWQR�GREUD�SULPMHQD�SURJUDPD�3(67�SUL�NDOLEUDFLML�
L�XSRWUHED�SRVOMHGQMD�YHU]LMH�KLGUDXOLþNRJ�PRGHOD�+(&�5$6�VD�NRMLP�MH�L]JUDÿHQ�PRGHO�
ULMHNH�X�GXåLQL�����NP�
./-8ý1(�5,-(ý,��KLGURORãNL�PRGHOL��KLGUDXOLþNL�PRGHOL��KLGURORãND�DQDOL]D��ULMHND�6DY-

inja

DETERMINING RIVER BASIN CHARACTERISTICS WITH THE USE 
-

$%675$&7��7KH� WUDGLWLRQDO� EDVLV� IRU� K\GURORJLFDO� DQDO\VHV� LV� VWDWLVWLFDO� GDWD�SURFHVV-
LQJ�XVLQJ� WKH�EDVLF� LQGLFDWRUV�RI�HYHQW�SUREDELOLW\�DQG�ZDWHU�TXDQWLW\� LQ�D� ULYHU�EDVLQ��
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7KH�SRVVLELOLWLHV�IRU�K\GURORJLFDO�DQDO\VHV�DUH�OLPLWHG�E\�GDWD�DYDLODELOLW\��ZKLFK�FDQ�EH�
VXUSDVVHG�E\�XVLQJ�K\GURORJLFDO�DQG�K\GUDXOLF�PRGHOV��7KH�UHVXOWV�GHSHQG�RQ�D�JRRG�FDOL-
EUDWLRQ�DQG�YHUL¿FDWLRQ�RI�ERWK�K\GURORJLFDO�DQG�K\GUDXOLF�PRGHOV��0RGHOV�DOORZ�IRU�WKH�
UHFRQVWUXFWLRQ�RI�KLVWRULFDO�ÀRRG�HYHQWV�DQG�WKH�DQDO\VLV�WKHUHRI��)ORRGV��DQG�DERYH�DOO�
FDWDVWURSKLF�ÀRRGV��RFFXU�LQ�D�VSHFL¿F�SDUW�RI�D�ULYHU�EDVLQ�D൵HFWHG�E\�RURJUDSKLF�IDFWRUV�
DQG�ODQG�XVH�W\SHV��$�FRPELQDWLRQ�RI�K\GURORJLFDO�DQG�K\GUDXOLF�PRGHOV�LV�QHFHVVDU\�IRU�
GHWHUPLQLQJ�WKH�PRUSKRORJLFDO�H൵HFWV�RI�ULYHUEHGV�DQG�ÀRRGSODLQV�
7KH�FDVH�RI�WKH�6DYLQMD�5LYHU�%DVLQ�LV�JLYHQ�DV�DQ�H[DPSOH�RI�JRRG�K\GURORJLFDO�DQG�K\-

GUDXOLF�DQDO\VHV��$ORQJ�ZLWK�WKH�EDVLF�VWDWLVWLFDO�DQDO\VLV��WKH�FRLQFLGHQFH�RI�ÀRRG�ZDYHV�
RI�WKH�6DYD�DQG�6DYLQMD�ULYHUV�ZDV�VWXGLHG��7KH�LPSDFWV�RI�LQGLYLGXDO�6DYLQMD�VXE�EDVLQV�
ZHUH�DQDO\VHG�DQG�WKH�ÀRRGV�RI�������������DQG������ZHUH�UHFRQVWUXFWHG��$�K\GUDXOLF�
PRGHO�ZDV�XVHG�IRU�DQDO\VLV�RI�WKH�LPSDFW�RI�ODUJH�ÀRRGSODLQV�RQ�WKH�UHGXFWLRQ�RI�ÀRRG�
ZDYHV�DORQJ�WKH�ULYHU��7KH�LPSDFW�RI�WKH�SURSRVHG�ÀRRG�SURWHFWLRQ�PHDVXUHV�ZDV�DVVHVVHG�
DV�ZHOO�DV�WKH�LPSDFW�RI�FKDQJHV�LQ�WKH�ODQG�XVH�RQ�ÀRRG�RFFXUUHQFH��HWF��7KH�3(67�VRIW-
ZDUH�SURYHG�WR�EH�KLJKO\�XVHIXO�IRU�WKH�FDOLEUDWLRQ��ZKLOH�WKH�ODWHVW�YHUVLRQ�RI�WKH�+(&�
5$6�K\GUDXOLF�PRGHO�ZDV�XVHG�WR�PRGHO�WKH�����NP�ULYHU�VWUHWFK�
.(<:25'6�� K\GURORJLFDO� PRGHOV�� K\GUDXOLF� PRGHOV�� K\GURORJLFDO� DQDO\VLV�� 6DYLQMD�
River

1. UVOD

2GOXND�R�SURYHGEL�ELOR�NDNYH�DNWLYQRVWL�QD�YRGRWRFLPD�]DKWLMHYD�VYHREXKYDWQX�DQDOL]X�
SRVOMHGLFD�PMHUD�QD�FLMHORP�ULMHþQRP�VOLYX��7R�MH�RVRELWR�ELWQR�X�SODQLUDQMX�PMHUD�]DãWLWH�
RG�SRSODYD�JGMH�VH��X�SUDYLOX�� VWDQMH�X�VOLYX� ULMHNH�SRJRUãDYD�QL]YRGQR��=ERJ� WRJD� MH��
SRUHG�RVWDORJD��(8�XVYRMLOD�GLUHNWLYX�R�SRSODYDPD�NDNR�EL�]DXVWDYLOD�WDNYD�SUDNVD�
.DWDVWURIDOQH� SRSODYH� VX� SULURGQD� SRMDYD� WH� MHGLQVWYHQ� L� VORåHQ� IHQRPHQ�� 3URUDþXQL� L�
PRGHOLUDQMH� WLK� IHQRPHQD� GRåLYMHOL� VX� ]QDþDMDQ� UD]YRM� WLMHNRP� SURãORJ� VWROMHüD�� 2G�
HPSLULMVNLK�MHGQDGåEL�NDR�ãWR�VX�.UHVQLNRYD�MHGQDGåED�L�MHGLQLþQL�KLGURJUDP�XSRWUMHEOMHQ�
X�SURJUDPX�+(&��GR�PRGHUQLK�L�]DKWMHYQLK�SURVWRUQR�UDVSRGLMHOMHQLK�PRGHOD��%ULOO\�L�
âUDM���������.UHVQLNRYD�MHGQDGåED�VDGUåDYDOD�MH�VDPR�GYD�SDUDPHWUD��+(&��WUL�SDUDPHWUD�
L�RGJRYDUDMXüX�IXQNFLMX�MHGLQLþQRJ�KLGURJUDPD��0RGHUQL�PRGHOL�X]LPDMX�X�RE]LU�XþLQNH�
VQLMHJD��VXQþHYH�VYMHWORVWL��QDGPRUVNH�YLVLQH��NRULãWHQMD�L�WLSRYD�WOD�WH�QMLKRYX�SURVWRUQX�
UDVSRGMHOX�� 6OLþDQ� VX� UD]YRM� LPDOL� L� KLGUDXOLþNL�PRGHOL��2G� MHGQRVWDYQLK� MHGQDGåEL� ]D�
NRQVWDQWDQ�SURWRN�X�VWDFLRQDUQRP�VWDQMX��UD]YLOH�VX�VH�X�PRGHOH�V�PRJXüQRãüX�VLPXODFLMH�
MHGQRJ���'��L�GYRGLPHQ]LRQDOQRJ���'��WRND��0RGHUQH�YHU]LMH�PRGHOD�RPRJXüXMX�EU]H�
UDþXQH� YUOR� YHOLNLK� SRSODYQLK� SRGUXþMD� X]� LVWRGREDQ� UDþXQ� MHGQRGLPHQ]LRQDOQRJ� L�
GYRGLPHQ]LRQDOQRJ�WRND�YRGH�
+LGURORãNLP� L� KLGUDXOLþNLP�PRGHORP� VPR� UHNRQVWUXLUDOL� NDWDVWURIDOQH�SRSODYH�X� VOLYX�
5HNH�6DYLQMH��NRMH�VX�VH�GRJRGLOH��������������L�������JRGLQH��1D�RVQRYX�UHNRQVWUXLUDQLK�
SRSODYQLK�GRJDÿDMD�VPR�SRPRüX�KLGUDXOLþQLK�PRGHOD�QDSUDYLOL�DQDOL]X�XWMHFDMD�GMHORYDQMD�
SRMHGLQLK�PMHUD�]DãWLWH�RG�SRSODYD�QD�QL]YRGQD�SRGUXþMD�L�PRJXüH�SRVOMHGLFH�REUDQH�RG�
SRSODYD�QL]YRGQR�RG�XãüD�X�ULMHNX�6DYX�
8QDWRþ� MHGQRVWDYQRP� NRULãWHQMX� L� XSRWUHEL� UD]OLþLWLK� PRGHOD�� JODYQL� SUREOHP� L� GDOMH�
RVWDMH�QMLKRYR�SR]QDYDQMH�L�HNVSHUWQR�]QDQMH�R�SRSODYDPD��7X�VX�SRVHEQR�YDåQD�WHUHQVND�
PMHUHQMD� L� NDOLEUDFLMD�PRGHOD��1DLPH��PRGHO� EH]�PMHUHQMD�� XPMHUDYDQMD� L� UHOHYDQWQRJ�
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]QDQMD�QH�GDMH�EROMH�UH]XOWDWH�RG�HPSLULMVNLK�MHGQDGåEL�V�NUDMD�����VWROMHüD�

2. HIDROLOŠKA ANALIZA

1D� WHPHOMX� VOXåEHQLK� KLGURORãNLK� SRGDWDND� QDSUDYOMHQD� MH� DQDOL]D� SURãOLK� SRSODYQLK�
GRJDÿDMD�QD�XãüX�ULMHNH�6DYLQMH�X�6DYX��=D�SRWUHEH�DQDOL]H�NRULãWHQL�VX�SRGDFL�SULNXSOMHQL�
VYDNL�VDW��1D�VOLFL���SULND]DQH�VX�UD]OLNH�X�YUHPHQX�L]PHÿX�YUãQRJ�SURWRND�QD�YRGRPMHUX�
9HOLNR�âLUMH�QD�ULMHFL�6DYLQML�L�YRGRPMHUX�+UDVWQLN�QD�ULMHFL�6DYL��1DLPH��YUãQL�SURWRFL�
VYLK�SRSODYQLK�YDORYD�V�SURWRNRP�ULMHNH�6DYLQMH�YHüL�RG�����P3�V�SRMDYLOL�VX�VH�SHW�LOL�YLãH�
VDWL�SULMH�YUãQRJ�SURWRND�SRSODYQRJ�YDOD�ULMHNH�6DYH��7R�]QDþL�GD�EL�XEU]DQMH�SRSODYQLK�
YRGD� ULMHNH� 6DYLQMH� LPDOR� SRYROMDQ� XþLQDN� QD� ]DãWLWX� RG� SRSODYD� QL]YRGQR� RG� XãüD� X�
ULMHNX�6DYX��1DSURWLY��XEU]DYDQMH�SRSODYQRJ�YDORYD�QD�ULMHFL�6DYL�LPD�QHJDWLYDQ�XWMHFDM�
QD� ]DãWLWX� RG� SRSODYD� QL]YRGQR� RG� XãüD�� 6OLþQD� DQDOL]D� SURYHGHQD� MH� L� ]D� XãüD� ULMHNH�
6DYLQMH�X�QMH]LQH�JODYQH�SULWRNH��'UHWX��3DNR��%ROVNR��/RåQLFX�L�9RJODMQR��'RGDWQR�VPR�
DQDOL]LUDOL�MRã�XãüH�9RJODMQH�L�+XGLQMH�
1D�WHPHOMX�DQDOL]H�SRGXGDUQRVWL�YUãQLK�YULMHGQRVWL�]D�RGDEUDQLK�RVDPQDHVW�DQDOL]LUDQLK�
GRJDÿDMD�GRãOL�VPR�GR�VOMHGHüLK�]DNOMXþDND�
�� YUãQL�SURWRFL�QD�'UHWL�SRMDYOMXMX�VH�SULMH�SRþHWND�YUãQRJ�SURWRND�QD�6DYLQML�
�� QD�+XGLQML�VH�YUãQL�SURWRFL�X�YHüLQL�VOXþDMHYD�SRMDYOMXMX�SULMH�YUãQRJ�SURWRND�QD�9RJOD�

jni;

�� QD�XãüX�3DNH�X�6DYLQMX��%ROVNH�L�6DYLQMX��/RåQLFH�L�6DYLQMX�L�9RJODMQH�V�+XGLQRP�L�
6DYLQMRP��QH�PRåHPR�]DNOMXþLWL�GD�VX�RGVWXSDQMD�MHGQR]QDþQD��D�þHVWR�VH�YUãQL�SURWRFL�
podudaraju.

8]� L]QLPNX� 'UHWH� L� +XGLQMH�� SUL� YUãQLP� SURWRFLPD�� KLGURORãNL� VXVWDY� ULMHNH� 6DYLQMH�
GMHOXMH�MHGQRNUDWQR��WDNR�GD�VH�QD�XãüX�YUãQL�SURWRFL�MDYOMDMX�LVWRYUHPHQR��þLPH�VH�XYHOLNH�
SRYHüDYD�RSDVQRVW�SRMDYH�SRSODYD��3RVOMHGLFD�MH�L]UD]LWL�EXMLþQL�NDUDNWHU�SURWRND�6DYLQMH�

6OLND�����5D]OLNH�X�YUHPHQX�YUãQRJ�SURWRND�SRSODYQLK�YDORYD�X�6DYLQML�L�6DYL�]D�
GRJDÿDMH�L]PHÿX�������L������
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3. HIDROLOŠKI MODEL

=D�L]UDGX�KLGURORãNRJ�PRGHOD�FLMHORJ�VOLYD�6DYLQMH�NRULãWHQ�MH�SURJUDP�³+\GURORJLVND�
%\UnQV� 9DWWHQEDODQVDYGHOQLQJ� �+%9�/LJKW�´�� +%9� SURJUDP� RPRJXüDYD� L]UDGX�
GMHORPLþQR� GLVWULEXLUDQRJ� NRQFHSWXDOQRJ� KLGURORãNRJ� PRGHOD� NRML� PRåH� VLPXOLUDWL�
SURFHVH�NRML�GH¿QLUDMX�KLGURORãNL�NUXJ��QSU��6HLEHUW�L�%HYHQ��������6HLEHUW�L�9LV���������
3URJUDP�MH�UD]YLMHQ�X�âYHGVNRM�RG�VWUDQH�PHWHRURORãNRJ�L�KLGURORãNRJ�LQVWLWXWD��60+,��
�%HUJVWU|P���������+%9�SURJUDP�VDGD�SRVWRML�X�QHNROLNR�YDULMDQWL�NRMH�VH�UD]OLNXMX�SR�
VORåHQRVWL�L�XSRWUHEOMLYRVWL��$JKDNRXFKDN�L�+DELE���������8�RNYLUX�RYRJ�UDGD�NRULãWHQD�
MH� YHU]LMD�+%9�OLJKW� SURJUDPD�� MHU� ]DGRYROMDYD� VYH�NULWHULMH� ]D� VLPXODFLMX�KLGURORãNLK�
SURFHVD� X� VOLYX� ULMHNH� 6DYLQMH� �PRJXüQRVW� NRULãWHQMD� VDWQRJ� YUHPHQVNRJ� NRUDND��
PRGHOLUDQMH� ]DGUåDYDQMD� YRGH� VQMHåQRP� SRNULYDþX� L� QMHJRYR� RWDSDQMH� X� RYLVQRVWL�
RG� QDGPRUVNH� YLVLQH�� NRQFHSWXDOQH� SURFHVH� ]DGUåDYDQMD� YRGH� L� QMHQR� SUHPMHãWDQMH� X�
SRYUãLQVNLP�L�SRGSRYUãLQVNLP�VORMHYLPD��6OLND���SULND]XMH�NRQFHSWXDOQL�VKHPX�SULURGQLK�
SURFHVD� X� KLGURORãNRP�PRGHOX�+%9�OLJKW� V� SULND]RP� MHGQRJ�SRGVOLYD� V� VSUHPQLFLPD�
QD�UD]OLþLWLP�YLVLQDPD�L�YHJHWDFLMVNLP�SRNULYDþHP�SRGUXþMD��WH�NRQFHSWXDOQD�LOXVWUDFLMD�
SRGSRYUãLQVNLK�VSUHPQLND�YRGH�
&MHORNXSDQ�VOLY�6DYLQMH�MH�SRGLMHOMHQ�X����SRGVOLYRYD��VOLND�����=D�VYDNL�SRGVOLY�PRUDPR�
RGUHGLWL� SDUDPHWUH� SURFHVD� RWDSDQMD� L� VPU]DYDQMD� VQLMHJD�� SURFHVD� EU]LQH� SXQMHQMD� L�
VSRVREQRVWL�]DGUåDYDQMD�YRGH�X�WOX��SURFHVD�VWYDUQH�HYDSRWUDQVSLUDFLMH��IDNWRUH�NRUHNFLMH�
WHPSHUDWXUH�L�SDGDOLQD�WH�IDNWRUH�RGYRGQMH�L]�JRUQMHJ��VUHGQMHJ�L�GRQMHJ�ED]QRJ�ED]HQD�
SRG]HPQLK�YRGD��8�KLGURORãNRP�PRGHOX�VPR�RPMHURP�GLVWULEXFLMH�RGUHGLOL����YLVLQVNLK�
SRMDVHYD� L� �� YHJHWDFLMVNH� ]RQH�� 6YDNL� SRGVOLY� MH� RSLVDQ� X� KLGURORãNRP�PRGHOX� V� ���
SDUDPHWUD��ãWR�]QDþL�GD�MH�ELOR�SRWUHEQR�RGUHGLWL�X�SURFHVX�NDOLEUDFLMH�YULMHGQRVWL������
SDUDPHWDUD�
2VLP�RERULQD��XOD]QL�SRGDFL�XNOMXþXMX�WHPSHUDWXUX�]UDND�L�SRWHQFLMDOQX�HYDSRWUDQVSLUDFLMX��
L�QDUDYQR�SRGDWNH�NRML�VX�SRWUHEQL�]D�RSLV�VOLYD�ULMHNH��QSU��9HOLþLQD�VOLYQRJ�SRGUXþMD���

Slika 2.

.RQFHSW�+%9�OLJKW�PRGHOD
6OLND����5DVSRGMHOD�VOLYD�6DYLQMH�QD����SRGVOLYD

V�SULND]DQLP�YRGRPMHULPD

8PMHUDYDQMH�KLGURORãNRJ�PRGHOD�SURYHGHQR�MH�SRPRüX�LQWHUQRJ�JHQHWVNRJ�NDOLEUDFLMVNRJ�
DOJRULWPD�X�+%9�OLJKW�L�YDQMVNLK�3(67�DODWLPD��0RGHO�,QGHSHQGHQW�3DUDPHW�(VWLPDWLRQ�
DQG� 8QFHUWDLQW\� $QDO\VLV��� NRML� VH� PRJX� NRULVWLWL� ]D� PRGHOLUDQMH� SULURGQLK� SURFHVD�
�'RKHUW\���������3URJUDPVNL�SDNHW�3(67�VDGUåL�����SURJUDPD�X�VYUKX�SULSUHPH�PDWULFH��
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NRQWUROH� L� REUDGH�� WH� UD]OLþLWLK� WUDQVIRUPDFLMD� L� DQDOL]D� SRGDWDND�� 8]� 3(67� DOJRULWDP�
SRVWRML� L�SR]QDWL�JOREDOQL�NDOLEUDFLMVNL�DOJRULWDP�6&(8$�L�&(0$(6��$UVHQDXOW�HW�DO���
�������.RULãWHQMH�RYLK�DOJRULWDPD�]DKWLMHYD�PQRJR�VWUXþQLK�]QDQMD�X�SURFHVLPD�NDOLEUDFLMH�
L� DQDOL]L�RVMHWOMLYRVWL�PRGHOD�� SRPRüX�NRMLK�PRåHPR�RGUHGLWL� SDUDPHWUH�NRML� ]QDþDMQR�
XWMHþX� QD� UH]XOWDWH� PRGHOD�� =ERJ� VORåHQRVWL� SURFHVD� NDOLEUDFLMH� KLGURORãNRJ� PRGHOD��
QHNL� SURUDþXQL� ]DKWLMHYDMX� YLãH� RG� MHGQRJ� GDQD� QD� MHGQRP� NRULVQLþNRP� UDþXQDOX�� 8]�
SRPRü�SDUDOHOQLK�SURUDþXQD�VD�SURJUDPVNLP�SDNHWRP�EHR3(67�L]YHGHQD�MH�NDOLEUDFLMD�
KLGURORãNRJ�PRGHOD�X�UD]XPQRP�RG�QHNROLNR�VDWL��.RQFHSW�NRULãWHQMD�3(67�SURJUDPD�
]D�SDUDOHOQX�NDOLEUDFLMX��EHR3(67��SULND]DQ�MH�QD�VOLFL����.DOLEUDFLMD�MH�REUDÿHQD�X�����
SDUDOHOQLK� L]UDþXQD� X� LVWR� YULMHPH�� IRUPLUDQLK� RG� ��� 3&�D� L� RVDP� MH]JUL�� .DR� XOD]QL�
SRGDFL� X� KLGURORãNRP� PRGHOX� NRULVWLOL� VPR� SRGDWNH� R� SDGDYLQDPD� VD� ��� RERULQVNLK�
SRVWDMD�X�VOLYX�ULMHNH�6DYLQMH��NRMH�ORNDOQR�GREUR�SRNULYDMX�SRMHGLQH�SRGVOLYRYH��0HWRGD�
7KLHVVHQ�SROLJRQD�NRULãWHQD�MH�]D�RGUHÿLYDQMH�SURVWRUQH�GLVWULEXFLMH�RERULQD��SRGDWDND�R�
WHPSHUDWXUL�]UDND�L�SRGDWDND�R�SRWHQFLMDOQRM�HYDSRWUDQVSLUDFLML�
+LGURORãNL� PRGHO� MH� NDOLEULUDQ� QD� SRSODYQRP� GRJDÿDMX� ����� �9LGPDU� L� GUXJL�� ������
JRGLQH�� 2YDM� GRJDÿDM� MH� RGDEUDQ� ]ERJ� GREURJ� X]RUND� SRGDWDND� �SRGDFL� VX� ELOMHåHQL�
QD� VYDNL� VDW���NRML� VX�RPRJXüLOL�SULPMHUQX�NDOLEUDFLMX�KLGURORãNRJ�PRGHOD�RE]LURP�QD�
YHOLþLQX� ,� SULURGX� KLGURORãNLK� SURFHVD�� 8� WDEOLFL� �� SULND]DQL� VX� UH]XOWDWL� XPMHUDYDQMD�
KLGURORãNRJ� PRGHOD� 6DYLQMH� ]D� SRSODYX� X� ������ JRGLQL�� 3ULND]DQH� VX� YULMHGQRVWL�
1DVK�6XWFOL൵HRYRJ�NRH¿FLMHQWD��UDVSRQ�YULMHGQRVWL� MH� L]PHÿX����L����JGMH�YULMHGQRVW���
R]QDþDYD�SRWSXQX�SRGXGDUQRVW�L]PHÿX�PRGHOLUDQLK�L�L]PMHUHQLK�YULMHGQRVWL��L�YULMHGQRVWL�
NRH¿FLMHQWD� RGUHÿLYDQMD�5�� ��� L� ��� JGMH� YULMHGQRVW� �� ]QDþL� SRWSXQX� OLQHDUQX� RYLVQRVW�
L]PHÿX� L]PMHUHQLK� L�PRGHOLUDQLK�YULMHGQRVWL���9DOLGDFLMD� LOL�YHUL¿NDFLMD�PRGHOD� WDGD� MH�
SURYHGHQD�]D�SRSODYH�L]�������L�������JRGLQH��%ULOO\�L�GUXJL��������5H]XOWDWL�NDOLEUDFLMH�
L�YDOLGDFLMH�KLGURORãNRJ�PRGHOD�ELOL�VX�L]QLPQR�GREUL��MHU�MH�YDOLGDFLMD�93�/DãNR�L]�������
JRGLQH�GDOD�EROMH�UH]XOWDWH�RG�NDOLEUDFLMH��7DNDY�NDOLEULUDQL�PRGHO�RVQRYD�MH�]D�DQDOL]X�
PRGHOLUDQLK�SRSODYD��MHU�VPR�GRELOL�SRGDWNH�R�SURWRNX�SRSODYD�QD�VWDQLFDPD�NRMH�VX�ELOH�
RãWHüHQH�WLMHNRP�GRJDÿDMD�L�QD�PDQMLP�GLMHORYLPD�VOLYD��JGMH�XRSüH�QLMH�ELOR�PMHUHQMD��
NDR�ãWR�MH�XþLQMHQR��]D�GRJDÿDM�������X�VOLYX�ULMHNH�%RVQH��9LGPDU�HW�DO����������0RGHORP�
MH�PRJXüH�DQDOL]LUDWL�SURPMHQH�X�NRULãWHQMX�SURVWRUD��NDR�L�UD]QH�PMHUH�SURWLY�SRSODYH�
NRMH� XEU]DYDMX� LOL� ]DGUåDYDMX� RWMHFDQMH�� 7DNR� PRåHPR� SURL]YROMQR� PLMHQMDWL� X� VOLYX�
XGLR�ãXPD��SROMRSULYUHGQRJ�]HPOMLãWD� LOL�QDVHOMHQRJ�SRGUXþMD��0RåHPR�XWYUGLWL�XWMHFDM�
NOLPDWVNLK�SURPMHQD��NDR�ãWR�VPR�WR�XþLQLOL�]D�VOLY�ULMHNH�6DYH���%ULOO\�L�GUXJL��������

.DR�XOD]QL�SRGDFL�X�KLGUDXOLþNRP�PRGHOX�VOLYD�6DYLQMH�NRULãWHQL�VX�UH]XOWDWL�NDOLEULUDQRJ�
L� YDOLGLUDQRJ�KLGURORãNRJ�PRGHOD��=D� L]UDGX�KLGUDXOLþNRJ�PRGHOD�NRULãWHQ� MH� SURJUDP�
+(&�5$6�YHU]LMD��������NRML�MH�UD]YLR�,QåHQMHUVNL�]ERU�YRMVNH�6$'�D��+(&�5$6���������
0RGHOLUDQR�MH�SRGUXþMH�L]PHÿX�XãüD�6DYLQMH�L�'UHWH�WH�XãüD�6DYLQMH�X�6DYX��VD�NUDüLP�
RGVMHFLPD�SULWRND�QD�XãüX��'UHWH��/RåQLFH��9RJODMQH�VD�+XGLQMRP��.RSULYQLFD�L�6XãQLFD��
�6OLND�����3URVMHþQL�QDJLE�RYLK�YRGRWRND�MH�L]PHÿX�����L��������2VWDOL�YRGRWRFL�PRGHOLUDQL�
NDR�SULOLY�YRGH�VD�VWUDQH�
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0RGHO�MH�QDSUDYOMHQ�X�NRPELQDFLML��'�UDþXQD�]D�NRULWR�ULMHNH�X�NRPELQDFLML�V��'�UDþXQRP�
X�]RQDPD�SRSODYD��6YL�UDþXQL�VX�L]YHGHQL�]D�QH�VWDFLRQDUQH�XYMHWH�WRND�YRGH��8�RNYLUX�
MHGQRJ�VYHREXKYDWQRJ�PRGHOD� UD]PDWUDQR� MH�YLãH�RG�����NP�YRGRWRND��YLãH�RG�������
SRSUHþQLK� SUHVMHND�� *HRGHWVNL� L]PMHUHQL� SUHVMHFL� NRPELQLUDQL� VX� V� OLGDU� SRGDFLPD� V�
YHOLþLQRP�UDVWHUD�RG���P��9ULMHGQRVWL�0DQQLQJRYRJ�NRH¿FLMHQWD�KUDSDYRVWL�NUHWDOH�VX�VH�
X�UDVSRQX�RG������GR������]D�NRULWR�YRGRWRND��L]PHÿX�������L������]D�SRSODYQR�SRGUXþMH�
XQXWDU� YRGRWRND� L� L]PHÿX� ����� L� ���� ]D� �'�SODYQLK� SRGUXþMD�� 3RSODYDPD�SRGUXþMD� VX�
SRGLMHOMHQD�QD�SRYUãLQH�L]PHÿX����[����P�L����[����P��9DOMD�QDJODVLWL�GD�MH�VYDND�RG�WLK�
SRYUãLQD� RSLVDQD� UHOHYDQWQLP�KLGUDXOLþQLP�SDUDPHWULPD�QD� WHPHOMX� GLJLWDOQRJ�PRGHOD�
WHUHQD��
.DOLEUDFLMD�L�YHUL¿NDFLMD�KLGUDXOLþNRJ�PRGHOD�SURYHGHQD�MH�X]LPDMXüL�X�RE]LU�SRSODYH�L]�
�������������L�������JRGLQH��8PMHUDYDQMH�L�YHUL¿NDFLMD�SURYHGHQR�MH�NDNR�QD�L]PMHUHQLP�
YULMHGQRVWLPD�YRGRVWDMD� WDNR�L�QD�RSVHJX�SRSODYQRJ�SRGUXþMD�X�SRSODYQLP�UDYQLFDPD��
7UHED�QDJODVLWL�GD�MH�YULMHPH�L]UDþXQD�]D�FLMHOR�SRGUXþMH�PRGHOD�PDQMH�RG�����VDWD�

MODELA

+LGURORãNL�PRGHO�MH�NRULãWHQ�SULMH�VYHJD�]D�UHNRQVWUXNFLMX�SRSODYD�������L�������JRGLQH�
�VOLND� ���� 6LPXOLUDOL� VPR� WDNRÿHU� XWMHFDMH� SURPMHQH� NRULãWHQMD� ]HPOMLãWD� QD� RWMHFDQMH��
3UHWSRVWDYLOL� VPR�VPDQMHQMH�SRYUãLQD�SRG�ãXPRP�]D������QD�JRUQMHP�GLMHOX�VOLYD�GR�
93�/HWXã�VD�SRYUãLQRP�VOLYD�RG�����NP2�]D�SRSODYX�X�������JRGLQL��VOLND�����'RJDÿDM�MH�
SULPMHUHQ�NDWDVWUR¿�VD�ãXPDPD�]ERJ�OHGD�������JRGLQH��
3RPRüX� XOD]QLK� SRGDWDND� KLGURORãNRJ� PRGHOD�� XSRWULMHELOL� VPR� KLGUDXOLþNL� PRGHO�
]D� DQDOL]H� XWMHFDMD� UD]OLþLWLK�PMHUD� ]D� ]DãWLWX� RG� SRSODYD��7DNR� VPR� DQDOL]LUDOL� XWMHFDM�
UHODWLYQR�YHOLNRJ�SULURGQRJ�SRSODYQRJ�SRGUXþMD�X]YRGQR�RG�&HOMD�QD�REOLN�SRSODYQRJ�
YDOD�QD�93�9HOLNR�âLUMH��QD�XãüX�5LMHNH�6DYLQMH�X�5LMHNX�6DYX�SUL�SRSODYL��������6OLND�
����9UKXQDF�SRSODYQRJ�YDOD�VH�SRYHüDR�]D����Pñ�V�L�SRPDNDR�XQDSULMHG�]D���VDWD��3URWRN�
YRGH�X�YULMHPH�PDNVLPDOQRJ�SURWRND�YRGH������JRGLQH�MH�RVWDR�LVWL��=QDþL��GD�EL�SRUHG�
LVNOMXþHQMD�YHüLK�SRYUãLQD�RG�UD]OLMHYDQMD�YRGH��PDNVLPDOQL�SURWRN�ULMHNH�6DYH�QL]YRGQR�
RG� XãüD� RVWDR� QHSURPLMHQMHQ��$QDOL]LUDOL� VPR� XWMHFDM� XVSRUD� QD� UD]LQX� YRGH� QD� XãüX�
9RJODMQH�X�6DYLQMX�L�QD�X]YRGQRP�YRGRPMHUX�&HOMH��VOLND����5DþXQDOL�VPR�VD�FMHORNXSQLP�

6OLND����.RQFHSWXDOQL�SULND]�SDUDOHOQH�
NDOLEUDFLMH�KLGURORãNRJ�PRGHOD�V�3(67�

SURJUDPRP

6OLND����3ULND]�KLGUDXOLþQRJ�PRGHO�5HNH�
6DYLQMH�RG�XãüD�ULMHNH�'UHWH�GR�XãüD�

ULMHNH�6DYLQMH�X�ULMHNX�6DYX



413+59$76.(�92'(�8�=$â7,7,�2.2/,â$�,�35,52'(

PRGHORP�VFHQDULMH�VD�GRWRNRP�9RJODMQH�L�EH]�GRWRND��=ERJ�XVSRUD�VH�QLYR�QD�93�&HOMH�
SRGLJDR�]D����FHQWLPHWDUD�D�YUK�YDOD�VH�SRMDYLR�þHWLUL�VDWD�NDVQLMH�

6OLND�����3ULPMHU�UHNRQVWUXNFLMH�SRSODYQRJ�
YDOD�L]�������]D�ULMHNX�9RJODMQX�QD�XãüX�X�

6DYLQMX

6OLND����8WMHFDM�UD]OLMHYDQMD�YRGH�QD�
REOLN�GLMDJUDPD�SURWRND�SUL�SRSODYL������

godine

6OLND�����8WMHFDM�SRWHQFLMDOQRJ�VPDQMHQMD�
ãXPVNLK�SRYUãLQD�

6OLND����8WMHFDM�XVSRUD�QD�UD]LQH�YRGH�
6DYLQMH�SUL�UD]OLþLWLP�SURWRFLPD�9RJODMQH�

+LGUDXOLþNLP�PRGHORP�VPR�DQDOL]LUDOL�L�XWMHFDM�UD]OLþLWLK�UMHãHQMD�VD�]DGUåDYDQMHP�YRGH�X�
VOLYX�SRPRüX�DNXPXODFLMD�QD�SRSODYQLP�SRGUXþMLPD�6DYLQMH�L�QMHQLP�SULWRFLPD��8WMHFDM�
VSRPHQXWLK�REMHNDWD�RYLVL�R�RSUHPL�]D�XSUDYOMDQMHP�]DSUHPQLQDPD�DNXPXOLUDQH�YRGH�L�
SRX]GDQRVWL�YUHPHQVNLK�L�KLGURORãNLK�SURJQR]D��VOLND�����2VQRYD�DQDOL]H�MH�KLGURJUDP�
SURWRND� 5HNH� 6DYLQMH� QD� YRGRPMHUX� &HOMH� SUL� SRSODYL� ������ JRGLQH�� 6FHQDULMH� VPR�
REOLNRYDOL�SUHPD�SRVWRWNX�H¿�NDVQRJ�GMHORYDQMD�VXVWDYD��SRþHYãL�RG� LGHDOQRJ�VWDQMD� VD�
SRWSXQLP�������GMHORYDQMHP�VXVWDYD��ãWR�MH�SUDNWLþQR�QHPRJXüH��=DWLP�VPR�SUHWSRVWDYLOL�
VFHQDULMH�VD������������L������2E]LURP�QD�PRJXüQRVW�NRQWUROH�GRWRND�YRGH�VD�ERþQLK�
SUHOMHYD�X�DNXPXODFLMH�L�WRþQRVW�KLGURORãNLK�SURJQR]D�VPDWUDPR��GD�MH�UHDOQD�H¿�NDVQRVW�
VXVWDYD�RNR�����3UDNWLþQR�EL�SUHGYLÿHQL�VXVWDY�X�GREURP�VWDQMX�GMHORYDQMD�SURX]URNRYDR�
YUãQH� SURWRNH� MHGQDNH�� NDR�X� GDQDãQMHP�SULURGQRP� VWDQMX��8NROLNR� VH� WR� GRNDåH�� UDG�
VXVWDYD�PRåH�LPDWL�H¿�NDVQRVW�RG������LOL�þDN����WH�QDUDYQR��YUãQL�EL�SURWRFL�SULPMHUQR�WRPH�
ELOL�YLãL�QHJR�ãWR�VX�GDQDãQMHP�VWDQMX��1DLPH�DNXPXODFLMH�VX�VDJUDÿHQH�QD�SRSODYQRP�
SRGUXþMX�L�VDPLP�WLP�VPDQMXMX�QMHQX�SULURGQX�UHWHQFLMX��6FHQDULM�V�H¿�NDVQRãüX�����GDMH�
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UH]XOWDWH� MHGQDNH�� NDR� NDG� EL� SRSODYQR� SRGUXþMH� ]DãWLWLOL� RG� SRSODYD� L� XNLQXOL� XWMHFDM�
SULURGQRJ�]DGUåDYDQMD�YRGD�QD�WLP�SRYUãLQDPD��VOLND����

6OLND����8WMHFDM�UD]OLþLWLK�VFHQDULMD�GMHORYDQMD�PMHUD�]D�]DãWLWX�RG�SRSODYD

6XYUHPHQL�KLGURORãNL�L�KLGUDXOLþNL�PRGHOL�VX�MDNR�GREUL�DODWL�]D�DQDOL]X�L�SRGL]DQMH�UD]LQH�
]QDQMD�R�SULURGQLP�SURFHVLPD�NRML�X]URNXMX�SRSODYH�X�VOLYX��1DLPH��SUL�SRMDYL�YHOLNLK�
RERULQD�VPDQMXMX�VH� WHPSHUDWXUH�X�SRGUXþMLPD�QD�YHüLP�QDGPRUVNLP�YLVLQDPD�L� WDPR�
VH� X� QRüQLP� VDWLPD� VD� VQMHåQLP� SDGDYLQDPD� YRGD� SULYUHPHQR� ]DGUåDYD� QD� SRYUãLQL��
3RGL]DQMHP�WHPSHUDWXUH�X�MXWDUQMLP�VDWLPD�SRþLQMH�RWDSDQMH�VQLMHJD�L�FMHORNXSQD�NROLþLQD�
YRGH� VXGMHOXMH� X� RWMHFDQMX�� ,QWHQ]LWHWL� HIHNWLYQLK� NLãD� WDGD� VX� GRVWD� YHüL� RG� SRGDWDND�
L]PMHUHQLK�QD�NLãRPMHULPD�
=D� XSRWUHEX� PRGHOD� VX� QDP� SRWUHEQD� WHUHQVND� PMHUHQMD�� NRMD� VX� XYLMHN� QHGRVWDWQD��
0MHUHQMD�X�NUDüLP�YUHPHQVNLP�UD]PDFLPD��L�PDQMH�RG�VDWD�QDP�GDMX�XYLG�X�GLQDPLNX�
SRSODYQLK�YDORYD��NRMD�MH�NRPSOHNVQD�L�WUDåL�HNVSHUWQX�DQDOL]X�
8SRWUHEQD�YULMHGQRVW�UDþXQD�PRGHOD�MH�RYLVQD�R�NDOLEUDFLML� L�YHUL¿�NDFLML�PRGHOD��7X�VH�
SURJUDP�3(67�SRND]DR�L]X]HWQR�VXSHULRUDQ�QDVSUDP�GUXJLP�SURJUDPLPD�]D�NDOLEUDFLMX�
XJUDÿHQLP�X� NRPHUFLMDOQH� SURJUDPVNH� SDNHWH�� 6D�3(67�SURJUDPRP� VPR�GRELOL� EROMX�
WRþQRVW�]D�UHG�YHOLþLQH�YULMHGQRVWL�
3UL�SRVWDYOMDQMX�PRGHOD�MH�SRWUHEQR�HNVSHUWQR�]QDQMH�KLGURORJLMH�L�LVNXVWYR�X�PRGHOLUDQMX��
GD�EL�GRELOL�XVSMHãDQ�PRGHO��6YH�RYLVL�NDNR�VPR�SRVWDYLOL�VWUXNWXUX�PRGHOD��SRGVOLYRYH��
SRMDVHYH�QDGPRUVNLK�YLVLQD��NRULãWHQMH�]HPOMLãWD�L�VOLþQR�
3UL�SRVWDYOMDQMX�KLGUDXOLþQLK�PRGHOD� MH� WDNRÿHU�SRWUHEQR�HNVSHUWQR�]QDQMH�SUL�DQDOL]L� L�
L]ERUX�SRGDWDND��NRQVWUXNFLML�PRGDOH�]D��'�L��'�DQDOL]X��PRGHOLUDQMH�XWMHFDMD�REMHNDWD�
L�XVSRUD�SURX]URNRYDQLP�GRWRNRP�YRGH�VD�VWUDQH�QD�XãüX��RãWULMLK�NULYLQD�NRULWD�ULMHND�
L� VOLþQR�� 8� VYDNRP� VOXþDMX� VX� PMHUHQMD� UD]LQH� YRGH� L]YHGHQD� VDPR� QD� YRGRPMHUQLP�
VWDQLFDPD�QHGRVWDWQD�]D�GREDU�KLGUDXOLþQL�PRGHO��0MHUHQMD�GLQDPLNH�YRGH�QD�SRSODYQLP�
SRGUXþMLPD�SUDNWLþQR�QHPD�
3RX]GDQRVW�PRGHOD� L�QMHJRYL� UH]XOWDWL� VX�YH]DQL�]D�]QDQMH� L� LVNXVWYD� WLPD�NRML� UDGL� VD�
PRGHOLPD��8NUDWNR�WR�MDNR�H¿�NDVDQ�HNVSHUWQL�PRGHO�]D�HNVSHUWH�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.38.

ANALIZA DOTOKA U HIDROAKUMULACIJU
„MODRAC“, PADALINA I KOEFICIJENTA OTJECANJA ZA 

6$ä(7$.��2VQRYQL�]DGDWDN�KLGURDNXPXODFLMH�Ä0RGUDF³�SUHGVWDYOMD�NROLNR�YRGH�WUHED�
ELWL�LVSXãWHQR�L�]DGUåDQR�]D�EXGXüX�XSRWUHEX�VD�]DGDQLP�L�LOL�SURJQRVWLþNLP�LQIRUPDFL-
MDPD�QD�SRþHWNX�UD]PDWUDQRJ�SHULRGD��8�SUDNVL�XSUDYOMDQMH�KLGURDNXPXODFLMDPD�RELþQR�
VOMHGXMH�NULYH�XSUDYOMDQMD��NRMLPD�VH�XWYUÿXMH�NRMD�DNFLMD�üH�VH�SRGX]HWL�XVORYOMHQD�WUH-
QXWQLP�VWDQMHP�VLVWHPD��6D�L]JUDGQMRP�EUDQH�0RGUDF��NRMD�MH�L]JUDÿHQD�������JRGLQH��
IRUPLUDQD�MH�L�KLGURDNXPXODFLMD�Ä0RGUDF³��*ODYQL�SULRULWHWL�KLGURDNXPXODFLMH�Ä0RGUDF³�
MHVWH� RVLJXUDQMH� WHKQRORãNH� YRGH� ]D� SRWUHEH� LQGXVWULMH� X�7X]ODQVNRM� UHJLML�� RVLJXUDQMH�
YRGH�]D�SRWUHEH�VWDQRYQLãWYD�JUDGD�7X]OH��]DãWLWX�SRSODYD�QL]YRGQR�RG�EUDQH�Ä0RGUDF³�
�UDVSOLQMDYDQMH�SRSODYQLK�YDORYD��L�SURL]YRGQMD�HOHNWULþQH�HQHUJLMH��2YDM�UDG�SUHGVWDYOMD�
DQDOL]X�GRWRND�X�KLGURDNXPXODFLMX�Ä0RGUDF³��JRGLãQMLK�NROLþLQD�SDGDOLQD�L�NRH¿FLMHQWD�
RWMHFDQMD�]D�VOLYQR�SRGUXþMH�KLGURDNXPXODFLMH�Ä0RGUDF³�
./-8ý1(� 5,-(ý,�� KLGURDNXPXODFLMD�� GRWRN�� SDGDOLQH�� NRH¿FLMHQW� RWMHFDQMD�� VOLYQR�
SRGUXþMH�

INFLOWS, PRECIPITATION AND RUNOFF COEFFICIENT IN ITS 
CATCHMENT AREA

$%675$&7��7KH�PDMRU� RSHUDWLRQDO� WDVN� RI� WKH�PXOWL�SXUSRVH� UHVHUYRLU�0RGUDF� �033�
0RGUDF��LV�WR�GHWHUPLQH�WKH�ZDWHU�TXDQWLWLHV�WKDW�VKRXOG�EH�UHOHDVHG�RU�UHWDLQHG�IRU�IXWXUH�
XVH�EDVHG�RQ�WKH�UHTXLUHG�DQG�RU�IRUHFDVWHG�LQIRUPDWLRQ�DW�WKH�EHJLQQLQJ�RI�DQ�REVHUYHG�
WLPH�SHULRG��,Q�SUDFWLFH��WKH�UHVHUYRLU�RSHUDWRUV�XVXDOO\�IROORZ�WKH�PDQDJHPHQW�FXUYHV�
VWLSXODWLQJ�ZKLFK�DFWLRQV�VKRXOG�EH�WDNHQ�LQ�WKH�JLYHQ�V\VWHP�FRQGLWLRQV��7KURXJK�WKH�
FRQVWUXFWLRQ�RI�WKH�0RGUDF�GDP�LQ�������WKH�UHVHUYRLU�RI�WKH�VDPH�QDPH�ZDV�IRUPHG��7KH�
PDLQ�UHVHUYRLU�SULRULWLHV�DUH�WKH�SURYLVLRQ�RI�WHFKQRORJLFDO�ZDWHU�IRU�WKH�7X]OD�UHJLRQ�LQ-

GXVWULHV��ZDWHU�VXSSO\�RI�WKH�&LW\�RI�7X]OD�SRSXODWLRQ��ÀRRG�SURWHFWLRQ�GRZQVWUHDP�RI�WKH�
0RGUDF�GDP��ÀRRG�ZDYH�UHGXFWLRQ��DQG�HOHFWULFDO�SRZHU�SURGXFWLRQ��7KH�SDSHU�SUHVHQWV�
DQ�DQDO\VLV�RI�WKH�035�0RGUDF�LQÀRZV�DQG�DQQXDO�SUHFLSLWDWLRQ�DQG�UXQR൵�FRH൶FLHQW�LQ�
LWV�FDWFKPHQW�DUHD�
.(<:25'6��UHVHUYRLU��LQÀRZ��SUHFLSLWDWLRQ��UXQR൵�FRH൶FLHQW��FDWFKPHQW�DUHD
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1.1. Opis sistema hidroakumulacije Modrac

6LVWHP�SUHGVWDYOMD�brana i KLGURDNXPXODFLMD�0RGUDF�V�SULSDGDMXüLP�VOLYRP�
Brana�VD�VYRMLP�LVSXVWLPD�L�SUHOLYLPD�SUHGVWDYOMD�HOHPHQDW�VLVWHPD�NRMD�SUHNR�NROLþLQH�
LVSXãWDQMD� NUR]� LVSXVWH� LOL� SUHOLY� GLUHNWQR� GMHOXMH� QD� KLGURDNXPXODFLMX� RGQRVQR� QMHQ�
YROXPHQ�L�UD]LQX�

1.2. Osnovne karakteristike brane Modrac

+LGURDNXPXODFLMD�0RGUDF�IRUPLUDQD�MH�������JRGLQH�L]JUDGQMRP�EUDQH�QD�ULMHFL�6SUHþL��X�
WMHVQDFX�0RGUDF��2EHUPDQ�L�+XNLü���������
'DQDV� KLGURDNXPXODFLMD� 0RGUDF� UMHãDYD� YLãH� YRGRSULYUHGQLK� L� L]UD]LWR� SULYUHGQLK�
DVSHNDWD��3UHPD�=DNRQX�R�]DãWLWL� DNXPXODFLMH�0RGUDF� �µ¶6OXåEHQH�QRYLQH�7X]ODQVNRJ�
NDQWRQD¶¶��EURM���������QDPMHQH�KLGURDNXPXODFLMH�0RGUDF��SR�UHGRVOLMHGX�SULRULWHWD��VX�
�� 2VLJXUDQMH�YRGH�]D�SRWUHEH�VWDQRYQLãWYD�
�� 2VLJXUDQMH�YRGH�]D�SRWUHEH�LQGXVWULMH�
�� =DãWLWD�RG�SRSODYD�QL]YRGQR�RG�EUDQH�
- Osiguranje KLGURELRORãNRJ�PLQLPXPD1�]D�YRGRWRN�6SUHþD��QL]YRGQR�RG�KLGURDNXPX-

lacije;

�� 5D]YRM�WXUL]PD��UHNUHDFLMH�L�VSRUWRYD�QD�YRGL��WH
�� 3URL]YRGQMD�KLGURHQHUJLMH�QD�0+(��NRULãWHQMHP�YLãND�YRGD�X�KLGURDNXPXODFLML�0RGUDF�
�$UQDXWDOLü�L�+XNLF��������

%UDQD�0RGUDF�MH�YLãHOXþQD�DUPLUDQR�EHWRQVND��VD����NRQWUDIRUD��VD�VOMHGHüLP�RVQRYQLP�
NDUDNWHULVWLNDPD�
�� *UDÿHYLQVND�YLVLQD�EUDQH�+ ������P�
�� 'XåLQD�EUDQH�X�NUXQL�/ ������P�
�� âLULQD�NRQWUDIRUD�SUL�YUKX������P��D�X�VWRSL������P�
�� .RWD�JRUQMH�LYLFH�NRQVWUXNFLMH�EUDQH��������P�Q�P��
�� 3URMHNWLUDQD�NRWD�PDNVLPDOQRJ�XVSRUD��������P�Q�P2;

�� .RWD�SUHOLYQLK�SROMD�EUDQH�±�NRWD�QRUPDOQRJ�XVSRUD��������P�Q�P�
�� .RWD�PLQLPDOQH�UDGQRJ�QLYRD��������P�Q�P�
�� ýHWLUL� WHPHOMQD�LVSXVWD��EURM����������L����X�NRQWUDIRULPD����������L����VD�NRWDPD�RVR-

YLQH�]DWYDUDþD��QD�L]OD]X���������P�Q�P���������P�Q�P���������P�Q�P��L��������P�Q�P��
0DNVLPDOQL�NDSDFLWHW� �PDNVLPDOQL�VWHSHQ�RWYRUHQRVWL�]DWYDUDþD�� WHPHOMQLK� LVSXVWD� MH�
RNR�������P3�V��WH

�� 7UL�SUHOLYQD�SROMD�VD�VNL�VNRNRP��EH]�XVWDYD���0DWLü��������

�� +LGURELRORãNL�PLQLPXP�QLMH�XVDJODãHQ�VD�3UDYLOQLNRP�R�QDþLQX�RGUHÿLYDQMD�HNRORãNL�SULKYDWOMLYRJ�SURWLFDMD��
�6OXåEHQH�QRYLQH�)HGHUDFLMH�%L+���EURM�������

�� �9DåQR�MH�VSRPHQXWL�GD�MH�SURMHNWRYDQD�NRWD�PDNVLPDOQRJ�XVSRUD�SUHPDãHQD�]D�YULMHPH�SRSODYQRJ�YDOD�X�
PDMX�������JRGLQH�L�GD�MH�L]QRVLOD��������P�Q�P�
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6OLND����=RQH�KLGURDNXPXODFLMH�0RGUDF���.RYþLü���������

2G�������JRGLQH��QD� WHPHOMQRP� LVSXVWX�EURM��� L]YHGHQD� MH�0+(� µ¶0RGUDF¶¶�SULEOLåQR�
LQVWDOLUDQH�VQDJH�����0:��WDþQLMH��SUL�þHPX�MH�XNXSQL�HYDNXDFLRQL�NDSDFLWHW�SUHRVWDOLK�
WHPHOMQLK�LVSXVWD�L�0+(�RVWDR�SULEOLåQR�LVWL�������P3�V���6XOMLü�L�GUXJL���������

2. OSNOVNE KARAKTERISTIKE HIDROAKUMULACIJE I SLIVNOG 

2.1. Morfometrijske karakteristike hidroakumulacije Modrac

2G� IRUPLUDQMD� KLGURDNXPXODFLMH� ������ JRGLQH� GR� JHRGHWVNR� �� KLGURJUDIVNRJ�PMHUHQMD�
������ JRGLQH�� ]D� SRWUHEH� SUDüHQMD� VWDQMD� KLGURDNXPXODFLMH� GH¿QLUDQR� MH� ��� SRSUHþQLK�
SUR¿OD��,VWL�VX�QD�WHUHQX�R]QDþHQL�WUDMQLP�R]QDNDPD��D�PMHUHQMD�VX�L]YRÿHQD�X�RGUHÿHQLP�
YUHPHQVNLP�SHULRGLPD�±���������������������L�������JRGLQH��]D�WR�YULMHPH�SULPMHUHQLP�
JHRGHWVNLP�PHWRGDPD��SUL�þHPX�VH�SUDWLOD�SURPMHQD�YROXPHQD�KLGURDNXPXODFLMH��NRULVQL�
YROXPHQ�KLGURDNXPXODFLMH��YROXPHQ�XQHVHQRJ�QDQRVD�WH�PRUIRPHWULMVNH�NDUDNWHULVWLNH�
dna.

1DMQRYLMD�PMHUHQMD�SURYHGHQD�VX�������JRGLQH��X�RNYLUX�NRMLK�VX�SUYL�SXWD��]DKYDOMXMXüL�
QDSUHWNX�PMHUQH�WHKQRORJLMH��NRPELQLUDQD�VDWHOLWVND��DHURIRWRJUDPHWULMVND��WHUHVWULþND�L�
KLGURJUDIVND�PHWRGD�PMHUHQMD�WHUHQD��WDEOLFD����

7DEOLFD����0RUIRPHWULMVNH�NDUDNWHULVWLNH�KLGURDNXPXODFLMH�0RGUDF�]D�������JRGLQX�
�'UDJXQ�������

Karakteristika 1964. 1985. 2012.
Površina (km2) 17,1 16,75 16,69

Ukupni volumen (m3) ���[���6 ���[���6 10��[���6

Korisni volumen (m3) ���[���6 ���[���6 ���[���6

Maksimalna dubina (m) 18,0 18,0 14,94

5,7 5,2 5,32

10.700 10.400 10.476

1.600 1.780 2.411

33.250 31.700 42.538
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.DNR� EL� VH� XUDGLR� GRYROMQR� SUHFL]DQ�PRGHO� ]D� VOLY� KLGURDNXPXODFLMH�0RGUDF�� VOLY� MH�
SRGLMHOMHQ� QD� SRGVOLYRYH�XSRWUHERP�*,6�PRGHOD��.DR� UH]XOWDW� WRJD�� VOLY� MH� SRGLMHOMHQ�
X� �� SRGVOLYRYD� �VOLND� ����� 8NXSQD� SRYUãLQD� VOLYD� KLGURDNXPXODFLMH�0RGUDF� GRELYHQD�
XSRWUHERP�*,6�PRGHOD�L]QRVL����������NP2.

6OLND����6OLYQR�SRGUXþMH�KLGURDNXPXODFLMH�0RGUDF���.RYþLü�������

2.2. Kriva volumena hidroakumulacije Modrac

.DNR� VH� YROXPHQ� X� WRNX� HNVSORDWDFLMH� VPDQMXMH� XVOLMHG� QDQRVD� NRJD� XQRVH� YRGRWRFL��
PLMHQMD�VH�L�NULYD�YROXPHQD��
'D�EL�VH�LVSUDYQR�PRJOL�RGUHGLWL�SULURGQL�SURWLFDML�X�UD]OLþLWLP�YUHPHQVNLP�UD]GREOMLPD��
QHRSKRGQR�MH�SR]QDYDQMH�NULYH�YROXPHQD�]D�VYDNR�UD]GREOMH��5DGL�WRJD�VH�X�RGUHÿHQLP�
YUHPHQVNLP�UD]PDFLPD�YUãH�JHRGHWVND�VQLPDQMD�GQD�KLGURDNXPXODFLMH�L�QD�RVQRYX�WRJ�
VQLPDQMD�VH�NRQVWUXLUD�NULYD�
'RELYHQ�MH�YROXPHQ�KLGURDNXPXODFLMH�0RGUDF�]D�������JRGLQX���'UDJXQ�������.

6OLND����.ULYD�YROXPHQD�KLGURDNXPXODFLMH�]D�������JRGLQX��'UDJXQ�������
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3. KARAKTERISTIKE REGISTROVANIH VODNIH VALOVA ZA
 PERIOD OD 1985. – 2015. GODINE 

+LGURDNXPXODFLMD� 0RGUDF�� SUHPD� GRVDGDãQMLP� LVWUDåLYDQMLPD� UHGXFLUD� PDNVLPDOQH�
SURWRNH�QL]YRGQR�RG�EUDQH�0RGUDF�������GR����������WDEOLFD�����
8� SHULRGX� RG� IRUPLUDQMD� KLGURDNXPXODFLMH�0RGUDF� GR� GDQDãQMLK� GDQD�� UHJLVWULUDQL� VX�
VYL� ]QDþDMQLML� SRSODYQL� YDORYL�� 8� WDEOLFL� ��� GDW� MH� SUHJOHG� NDUDNWHULVWLND� UHJLVWULUDQLK�
SRSODYQLK�YDORYD�L]�DSULOD�������MXOD�������PDMD�������MXQD�������PDMD�MXQD�������L�PDMD�
2014. godine.

+LGURJUDPL�YRGQLK�YDORYD�VX�XWYUÿHQL�QD�RVQRYX�SULURGQRJ�GRWRND�X�KLGURDNXPXODFLMX��
+LGURJUDPL� LVWLFDQMD� VX� RGUHÿHQL� QD� RVQRYX� LVSXãWDQMD� NUR]� LVSXVQH� RUJDQH� QD� EUDQL�
Modrac.

7DEOLFD����3ULND]�NDUDNWHULVWLND�UHJLVWURYDQLK�SRSODYQLK�YDORYD��.RYþLü�������L�
.XSXVRYLü�L�GUXJL�������

Vrijeme pojave 
poplavnog vala

Maksimalna 
razina H

Doticaj
dot

Isticanje
ist

Retenziono 
djelovanje 

akumulacije
Padavine3

�P�Q�P�� �P3�V� �P3�V� � �PP�
14.4. 24.4. 1985. 201,09 406,50 201,10 50,53 81,16

15. 25.7. 1986. 200,74 272,10 154,90 43,07 117,57

3.5- 13.5 1987. 201,60 730,00 331,45 54,60 112,30

17.6. 27.6. 2001. 202,12 619,10 466,36 24,56 60,20

29.5. 8.6. 2010. 201,18 411,11 252,54 38,57 92,60

14. 23.5. 2014. 203,42 1602,00 1137,00 29,00 213,90

3UHWSUDåQMHQMHP�KLGURDNXPXODFLMH�� X� VNODGX� VD� DQDOL]DPD�JHQH]H�YHOLNLK�YRGD�X� VOLYX�
L� SURJQR]RP� QDLODVND� SRSODYQRJ� WDODVD�� PRJX� VH� ]QDWQR� SREROMãDWL� HIHNWL� GMHORYDQMD�
KLGURDNXPXODFLMH�QD�RGEUDQX�RG�SRSODYD��ãWR�QLMH�ELR�VOXþDM�X�SURãORVWL�

4. OBORINE U SLIVU HIDROAKMULACIJE MODRAC

8� QDVWDYNX� UDGD� �VOLND� ���� SULND]DQH� VX� VXPH� JRGLãQMLK� RERULQD� ]D� VOLYQR� SRGUXþMH�
KLGURDNXPXODFLMH�Ä0RGUDF³�]D�SHULRG�RG���������������JRGLQH��6YL�SRGDFL�R�RERULQDPD�
PMHUHQL�VX�NOLPDWRORãNRM�VWDQLFL�Ä0RGUDF³��.�6��0RGUDF���NRMD�MH�ORFLUDQD�X�EOL]LQL�EUDQH�
Modrac.
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6OLND����6XPD�JRGLãQMLK�RERULQD�]D�VOLYQR�SRGUXþMH�KLGURDNXPXODFLMH�Ä0RGUDF³�]D�
SHULRG�RG���������������JRGLQH

5. DOTOK U HIDROAKUMULACIJU MODRAC

2VQRYQL� SUREOHP� NRG� SURJQR]H� GRWRND� VH� VDVWRML� X� PDWHPDWLþNRP� RSLVLYDQMX�
WUDQVIRUPDFLMH�LVWLFDQMD�VD�SUR¿�OD�EUDQH��X�RYRP�VOXþDMX�EUDQH�0RGUDF�
'RWLFDML�X�SUR¿�OX�0RGUDF�4DOT�VX�UDþXQDWL�QD�RVQRYX�ELODQFQH�MHGQDGåEH��������RGQRVQR�
SUHNR�XNXSQRJ�YROXPHQD�GRWHNOH�YRGH��SURPMHQD�YROXPHQD�MH]HUD�ǻV�L�YROXPHQ�LVWHNOH�
vode VIZ�X� MHGLQLFL�YUHPHQD� �ǻt ��VDW�� 3URPMHQD�YROXPHQD� MH]HUD�ǻV� MH� VUDþXQDWD�QD�
RVQRYX�PMHUHQH�UD]LQH�QD�SUR¿�OX�EUDQH��RGQRVQR�SURPMHQH�UD]LQH�QD�SUR¿�OX�EUDQH�L�NULYH�
YROXPHQD��,VWLFDQMD�L]�DNXPXODFLMH�4UI��VX�RGUHÿHQD�SUHNR�MHGQDGåEL�]D�SUHOLYDQMH��WH�]D�
LVWLFDQMH�NUR]�WHPHOMQH�LVSXVWH�L�0+(��
3URUDþXQ�GRWLFDMD�UDþXQD�VH�SUHNR�ELODQFQH�MHGQDGåEH���������

              (1)

                                                                                                (2)

JGMH�MH�
4'27����ǻW �9DOT ;  4DOT  ��'RWLFDM�X�KLGURDNXPXODFLMX�
4,=����ǻW �9IZ ; 4DOT  ��,VWLFDQMH�L]�KLGURDNXPXODFLMH�
� � � ǻV ��9ROXPHQ�NRML�RVWDMH�X�KLGURDNXPXODFLML�

1D� VOLFL� ��� SUHGVWDYOMHQ� MH� KLGURJUDP� VUHGQMLK� JRGLãQMLK� GRWRND� X� KLGURDNXPXODFLMX�
0RGUDF�]D�SHULRG�RG�������±�������JRGLQH�
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6OLND����+LGURJUDP�VUHGQMLK�JRGLãQMLK�NROLþLQD�GRWLFDMD�X�KLGURDNXPXODFLMX�0RGUDF�]D�
SHULRG�RG�������±�������JRGLQH

HIDROAKUMULACIJE MODRAC

3URVMHþQL� JRGLãQML� NRH¿�FLMHQW� RWLFDQMD� Ș� ]D� VOLYQR� SRGUXþMH� KLGURDNXPXODFLMH�0RGUDF�
VUDþXQDW� MH�QD�RVQRYX�SRGDWDND�R�PMHUHQLP�NROLþLQDPD�SDGDYLQD�QD�JRGLãQMRM� UD]LQL� L�
NROLþLQD�YRGH�NRMD�GRWHNOD�X�KLGURDNXPXODFLMX�VUDþXQDWD�QD�RVQRYX�ELODQFQH�MHGQDþLQH��
WDNRÿHU�QD�JRGLãQMRM�UD]LQL�]D�YHü�SRPHQXWL�UD]PDWUDQL�SHULRG�RG�������±�������JRGLQH��
3URVMHþQL�NRH¿�FLMHQW�RWMHFDQMD�Ș�MH�RGUHÿHQ�QD�RVQRYX�VOLMHGHüHJ�REUDVFD���äXJDM��������

               

*GMH�MH��
VLVWLFDQMD���NROLþLQH�YRGH�LVWLFDQMD��P3)

Vpadavina���NROLþLQD�RERULQD��P3)

6OLND����SULND]XMH�SURVMHþQL�NRH¿�FLMHQW�RWMHFDQMD�Ș�]D�VOLYQR�SRGUXþMH�KLGURDNXPXODFLMH�
0RGUDF�]D�SHULRG�RG�������±�������JRGLQH��
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6OLND����3URVMHþQL�JRGLãQML�NRH¿�FLMHQW�RWMHFDQMD�]D�VOLYQR�SRGUXþMH�KLGURDNXPXODFLMH�
0RGUDF�]D�SHULRG�RG�������������JRGLQH���6XOMLü�L�.RYþLü�������

8�QDVWDYX� UDGD�SULND]DQD� MH� IXQNFLRQDOQD�]DYLVQRVW� L]PHÿX�NRH¿�FLMHQWD�
RWMHFDQMD� L� VUDþXQDWRJ� VUHGQMHJ� JRGLãQMHJ� GRWLFDMD� X� KLGURDNXPXODFLMX�
0RGUDF��VOLND�����L�IXQNFLRQDOQD�]DYLVQRVWL�L]PHÿX�NRH¿�FLMHQWD�RWMHFDQMD�L�
JRGLãQMH�VXPH�RERULQD�3VXP (slika 8.)

6OLND����.RH¿�FLMHQW�RWMHFDQMD�X�IXQNFLML�VUHGQMHJ�JRGLãQMHJ�GRWLFDMD�X�KLGURDNXPXODFLMX�
0RGUDF�4sred��P3�V��]D�SHULRG�RG�������±������
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6OLND����6XPD�JRGLãQMLK�RERULQD�X�IXQNFLML�VUHGQMHJ�JRGLãQMHJ�GRWLFDMD�X
KLGURDNXPXODFLMX�0RGUDF�4VUHG��P3�V��]D�SHULRG�RG�������±������

8�UDGX�MH�SUH]HQWRYDQD�]DYLVQRVW�NRH¿�FLMHQWD�RWMHFDQMD�Ș�X�RGQRVX�QD�VUHGQML�JRGLãQML�
GRWLFDM�X�KLGURDNXPXODFLMX�0RGUDF�L�JRGLãQMX�VXPX�SDGDYLQD�3VXP�QD�VOLYQRP�SRGUXþMX�
KLGURDNXPXODFLMH�0RGUDF��9LGOMLYR�MH�GD�MH�YULMHGQRVW�NRH¿�FLMHQWD�NRUHODFLMH�5�X�RGQRVX�
NRH¿�FLMHQWD�RWMHFDQMD�L�JRGLãQMHJ�VUHGQMHJ�SURWRND�4sred� L]QRVL�5 ������ãWR�SUHGVWDYOMD�
MDNR� SR]LWLYQX� YH]X� �VOLND� ���� GRN� X� RGQRVX� NRH¿�FLMHQWD� RWMHFDQMD� Ș� L� JRGLãQMLK� VXPD�
padavina PVXP� NRH¿�FLMHQW� NRUHODFLMH� L]QRVL� 5 ������ ãWR� SUHGVWDYOMD� VUHGQMX� SR]LWLYQX�
YH]X��VOLND�����7DNRÿHU��WUHED�QDSRPHQXWL�GD�MH�YULMHGQRVW�VUHGQMHJ�JRGLãQMHJ�NRH¿�FLMHQWD�
RWMHFDQMD� ]D� VOLYQR� SRGUXþMH� KLGURDNXPXODFLMH�0RGUDF� QDMPDQMD� ELOD� ������ JRGLQH�� D�
QDMYHüD�������JRGLQH��VOLND�����
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.39.

OCJENA STANJA I PROCJENA RIZIKA ZA GRUPIRANA 
TIJELA PODZEMNIH VODA U PANONSKOM DIJELU

REPUBLIKE HRVATSKE

6$ä(7$.��=D�SRWUHEH�L]UDGH�3ODQD�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�5HSXEOLNH�+UYDWVNH�
za razdoblje od 2016. do 2021. godine�SURYHGHQ� MH�SRVWXSDN�RFMHQH�NHPLMVNRJD�VWDQ-

MD� L�SURFMHQH�UL]LND�]D�JUXSLUDQD�WLMHOD�SRG]HPQLK�YRGD�X�SDQRQVNRP�GLMHOX�5HSXEOLNH�
+UYDWVNH��5+���7LMHNRP�SURYHGEH�RFMHQH�VWDQMD�L�SURFMHQH�UL]LND�SRND]DOR�VH�GD�VX�]D�
SRMHGLQD�JUXSLUDQD� WLMHOD�SRG]HPQLK�YRGD�SRGDFL� L]�QDFLRQDOQRJ�PRQLWRULQJD�NDNYRüH�
SRG]HPQLK�YRGD�ELOL�QHGRVWDWQL�]D�GDOMQMH�DQDOL]H��8�WDNYLP�RNROQRVWLPD�VX�RFMHQD�NHPL-
MVNRJ�VWDQMD�WH�SURFMHQD�UL]LND�SURYHGHQH�V�QLVNRP�UD]LQRP�SRX]GDQRVWL��7LMHNRP�������
JRGLQH�]QDþDMQR�MH�XQDSUMHÿHQD�PHWRGRORJLMD�RFMHQH�VWDQMD�L�SURFMHQH�UL]LND��'H¿QLUDQD�
MH�SRX]GDQD�L�UREXVQD�PHWRGRORJLMD�]D�RGUHÿLYDQMH�SR]DGLQVNLK�NRQFHQWUDFLMD�L�JUDQLþQLK�
YULMHGQRVWL� RQHþLãüXMXüLK� WYDUL�� XWYUÿHQL� VX� NULWHULML� ]D� NRULãWHQMH� SRGDWDND�PDQMLK� RG�
JUDQLFH�NYDQWL¿NDFLMH�L�JUDQLFH�GHWHNFLMH��D�GH¿QLUDQ�MH�L�RNROLãQR�]QDþDMQL�WUHQG�X�RNYLUX�
SRVWXSND� RGUHÿLYDQMD� VWDOQLK� L� ]QDþDMQLK� X]OD]QLK� WUHQGRYD� RQHþLãüXMXüLK� WYDUL�� 3ULP-

MHQRP� XQDSUMHÿHQH�PHWRGRORJLMH�� RGUHÿHQH� VX� DPELMHQWDOQH� SR]DGLQVNH� NRQFHQWUDFLMH�
]D� UHOHYDQWQH� WYDUL� WH�JUDQLþQH�YULMHGQRVWL�RQHþLãüXMXüLK� WYDUL��2VLP� WRJD��XQDSUMHÿHQL�
VX�NRQFHSWXDOQL�PRGHOL�JUXSD�WLMHOD�SRG]HPQLK�YRGD�QD�SRGUXþMX�SDQRQVNRJ�GLMHOD�5+��
.RULãWHQMHP�VYLK�GRVWXSQLK�SRGDWDND�R�NDNYRüL�SRG]HPQH�YRGH�L�VLURYH�YRGH�SRQRYOMHQD�
MH�SURFMHQD�UL]LND�]D�JUXSLUDQD�WLMHOD�SRG]HPQLK�YRGD�X�SDQRQVNRP�GLMHOX�5+�
./-8ý1(� 5,-(ý,�� SRG]HPQD� YRGD�� RFMHQD� VWDQMD�� SURFMHQD� UL]LND�� JUXSLUDQD� WLMHOD�
SRG]HPQLK�YRGD

STATUS ASSESSMENT AND RISK ASSESSMENT FOR GROUPS OF 
GROUNDWATER BODIES IN THE PANNONIAN PART OF THE RE-

PUBLIC OF CROATIA

$%675$&7� )RU�WKH�SXUSRVHV�RI�GHYHORSLQJ�WKH�5LYHU�%DVLQ�0DQDJHPHQW�3ODQ�RI� WKH�
5HSXEOLF�RI�&URDWLD��������������D�SURFHGXUH�RI�FKHPLFDO�VWDWXV�DVVHVVPHQW�DQG�ULVN�DV-
VHVVPHQW�IRU�JURXSV�RI�JURXQGZDWHU�ERGLHV�LQ�WKH�3DQQRQLDQ�SDUW�RI�WKH�5HSXEOLF�RI�&URD-
WLD�ZDV�FDUULHG�RXW��'XULQJ�WKH�VWDWXV�DVVHVVPHQW�DQG�ULVN�DVVHVVPHQW��LW�ZDV�GHWHUPLQHG�
WKDW� GDWD� IURP� WKH� QDWLRQDO� JURXQGZDWHU� TXDOLW\�PRQLWRULQJ�ZDV� LQVX൶FLHQW� IRU� VRPH�
JURXSV�RI�JURXQGZDWHU�ERGLHV�DQG�IXUWKHU�DQDO\VHV�� ,Q�VXFK�FLUFXPVWDQFHV�� WKH�FKHPL-
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FDO�VWDWXV�DVVHVVPHQW�DQG�ULVN�DVVHVVPHQW�ZHUH�FRQGXFWHG�ZLWK�D�ORZ�OHYHO�RI�UHOLDELOLW\��
'XULQJ�������WKH�VWDWXV�DQG�ULVN�DVVHVVPHQW�PHWKRGRORJ\�ZDV�VLJQL¿FDQWO\�LPSURYHG��$�
UHOLDEOH�DQG�UREXVW�PHWKRGRORJ\�IRU�GHWHUPLQLQJ�EDFNJURXQG�OHYHOV�DQG�WKUHVKROG�YDOXHV���
RI�SROOXWDQWV�ZDV�HVWDEOLVKHG��WKH�FULWHULD�IRU�WKH�XVH�RI�GDWD�EHORZ�WKH�OLPLW�RI�TXDQWL¿-

FDWLRQ�DQG�OLPLW�RI�GHWHFWLRQ�ZHUH�GHWHUPLQHG�DQG�DQ�HQYLURQPHQWDOO\�VLJQL¿FDQW�WUHQG�
ZDV�LGHQWL¿HG�ZLWKLQ�WKH�SURFHGXUH�RI�LGHQWL¿FDWLRQ�RI�VLJQL¿FDQW�DQG�VXVWDLQHG�XSZDUGV�
WUHQGV�LQ�WKH�FRQFHQWUDWLRQ�RI�SROOXWDQWV��%\�DSSO\LQJ�WKLV�LPSURYHG�PHWKRGRORJ\��DPEL-
HQW�EDFNJURXQG�FRQFHQWUDWLRQV�RI�UHOHYDQW�VXEVWDQFHV�DQG�WKUHVKROG�YDOXHV���RI�SROOXWDQWV�
ZHUH�GHWHUPLQHG��,Q�DGGLWLRQ��WKH�FRQFHSWXDO�PRGHOV�RI�JURXSV�RI�JURXQGZDWHU�ERGLHV�LQ�
WKH�3DQQRQLDQ�SDUW�RI�WKH�5HSXEOLF�RI�&URDWLD�ZHUH�LPSURYHG��8VLQJ�DOO�DYDLODEOH�GDWD�RQ�
WKH�TXDOLW\�RI�JURXQGZDWHU�DQG�UDZ�ZDWHU��WKH�ULVN�DVVHVVPHQW�IRU�JURXSV�RI�JURXQGZDWHU�
ERGLHV�LQ�WKH�3DQQRQLDQ�SDUW�RI�WKH�5HSXEOLF�RI�&URDWLD�ZDV�UHSHDWHG�
.(<:25'6��JURXQGZDWHU�� VWDWXV�DVVHVVPHQW�� ULVN�DVVHVVPHQW��JURXSV�RI�JURXQGZDWHU�
bodies

1. UVOD

=D�SRWUHEH�L]UDGH�3ODQD�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�5HSXEOLNH�+UYDWVNH�]D�UD]GREOMH�
od 2016.-2021. godine��X�QDVWDYNX�Plan���L]UDÿHQD�MH�6WXGLMD�SRG�QDVORYRP�Ä'H¿QLUDQMH�
WUHQGRYD�L�RFMHQD�VWDQMD�SRG]HPQLK�YRGD�QD�SRGUXþMX�SDQRQVNRJ�GLMHOD�+UYDWVNH³��1DNLü�
L�GUXJL���������8�RNYLUX�RYH�6WXGLMH�SUHGORåHQH�VX�PHWRGRORJLMH�]D�RFMHQX�NHPLMVNRJD�
VWDQMD� L�SURFMHQX�UL]LND�X�SDQRQVNRP�GLMHOX�+UYDWVNH��NRMH�VX�3ODQRP�SULKYDüHQH�NDR�
QDFLRQDOQH� PHWRGRORJLMH�� 6DVWDYQL� GLR� QDYHGHQLK� PHWRGRORJLMD� þLQL� PHWRGRORJLMD� ]D�
RGUHÿLYDQMH� JUDQLþQLK� YULMHGQRVWL� RQHþLãüXMXüLK� WYDUL�� NRMD�� L]PHÿX� RVWDORJD�� GH¿QLUD�
SRVWXSDN�RGUHÿLYDQMD�SR]DGLQVNLK�NRQFHQWUDFLMD�]D�WYDUL�NRMH�VH�MDYOMDMX�SULURGQR�L�SRG�
XWMHFDMHP�þRYMHND�
2FMHQD�NHPLMVNRJD�VWDQMD�SURYRGL�VH�SULPMHQRP�NODVL¿NDFLMVNLK�WHVWRYD��SUHPD�SULVWXSX�
iz &,6�YRGLþD�EU�����L]�������JRGLQH��3URFMHQD�UL]LND�RG�QHSRVWL]DQMD�GREURJD�NHPLMVNRJD�
VWDQMD� WLMHOD� SRG]HPQLK� YRGD� SURYRGL� VH� SUHPD� SULVWXSX� L]�&,6� YRGLþD� EU�� �� i CIS

7HKQLþNRJD�L]YMHãWDMD�R�SURFMHQL�UL]LND�]D�SRG]HPQH�YRGH�L]�������JRGLQH��X]�SULPMHQX�
NRQFHSWXDOQLK�PRGHOD� WLMHOD�SRG]HPQLK�YRGD��6DVWDYQL�GLR�SURFMHQH� UL]LND� MHVW�DQDOL]D�
SULWLVDND�L�XWMHFDMD��NRMD�VH�SURYRGL�WHPHOMHP�þODQND����2NYLUQH�GLUHNWLYH�R�YRGDPD, ODV, 

NUR]�SULPMHQX�'36,5�RNYLUD��SRNUHWDþ�SULWLVDN�VWDQMH�XWMHFDM�RGJRYRU���=D�RFMHQMLYDQMH�
NHPLMVNRJ�VWDQMD�WLMHOD�SRG]HPQH�YRGH�L�SURFMHQX�UL]LND�NRULVWH�VH�SDUDPHWUL�]D�NRMH�VX�
'LUHNWLYRP�R�SRG]HPQLP�YRGDPD, DPV, i 8UHGERP�R�VWDQGDUGX�NDNYRüH�YRGD��X�QDVWDYNX�
Uredba��RGUHÿHQL�HXURSVNL�L�QDFLRQDOQL�VWDQGDUGL�NDNYRüH�SRG]HPQLK�YRGD��
8�RNYLUX�SRVWXSDND�RFMHQH�VWDQMD�L�SURFMHQH�UL]LND�SRND]DOR�VH�GD�VX�]D�SRMHGLQD�JUXSLUDQD�
WLMHOD� SRG]HPQLK� YRGD� SRGDFL� L]� QDFLRQDOQRJD�PRQLWRULQJD� NDNYRüH� SRG]HPQLK� YRGD�
ELOL� QHGRVWDWQL� ]D� GDOMQMH� DQDOL]H�� RGQRVQR� SRGDFL� VX� ELOL� LVSRG� JUDQLFH� NYDQWL¿NDFLMH��
2GUHÿLYDQMH�SR]DGLQVNLK�NRQFHQWUDFLMD�L�JUDQLþQLK�YULMHGQRVWL�WYDUL�SURYHGHQR�MH�V�QLVNRP�
UD]LQRP�SRX]GDQRVWL��ãWR�MH�X�NRQDþQLFL�UH]XOWLUDOR�L�QLVNRP�UD]LQRP�SRX]GDQRVWL�RFMHQH�
NHPLMVNRJ�VWDQMD�L�SURFMHQH�UL]LND�]D�JUXSLUDQD�WLMHOD�SRG]HPQLK�YRGD�X�SDQRQVNRP�GLMHOX�
+UYDWVNH��
7LMHNRP�������JRGLQH�SURYHGHQD�VX�FLOMDQD�LVWUDåLYDQMD��NDNR�EL�VH�XQDSULMHGLOH�SRVWRMHüH�
PHWRGRORJLMH�]D�RFMHQX�VWDQMD�L�SURFMHQX�UL]LND��1DNLü�L�GUXJL���������,]PHÿX�RVWDORJD��
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GH¿QLUDQD�MH�SRX]GDQD�L�UREXVQD�PHWRGRORJLMD�]D�RGUHÿLYDQMH�SR]DGLQVNLK�NRQFHQWUDFLMD��
XWYUÿHQL� VX� NULWHULML� ]D� NRULãWHQMH� SRGDWDND�PDQMLK� RG� JUDQLFH� NYDQWL¿NDFLMH� L� JUDQLFD�
GHWHNFLMH��D�GH¿QLUDQ�MH�L�RNROLãQR�]QDþDMQL�WUHQG�X�RNYLUX�SRVWXSND�RGUHÿLYDQMD�VWDOQLK�L�
]QDþDMQLK�X]OD]QLK�WUHQGRYD�RQHþLãüXMXüLK�WYDUL��8QDSULMHÿHQH�PHWRGRORJLMH�WHVWLUDQH�VX�
QD�SRGDFLPD�L]�QDG]RUQRJD�L�RSHUDWLYQRJ�PRQLWRULQJD�UDGL�SURYMHUH�QMLKRYH�XþLQNRYLWRVWL�
L�NRULãWHQMD�]D�SRWUHEH�LPSOHPHQWDFLMH�Plana��QDURþLWR�X�GLMHOX�NRML�VH�RGQRVL�QD�SURFMHQX�
UL]LND�RG�QHSRVWL]DQMD�GREURJD�NHPLMVNRJ� VWDQMD��8�QDVWDYNX� UDGD� VDåHWR� VX�SULND]DQL�
UH]XOWDWL�RYLK�LVWUDåLYDQMD�

2. REZULTATI OCJENE KEMIJSKOG STANJA I PROCJENE RIZIKA 
IZ 2016. GODINE 

3RVWXSDN� RFMHQH� NHPLMVNRJD� VWDQMD� ]D� JUXSLUDQD� WLMHOD� SRG]HPQLK� YRGD� X� SDQRQVNRP�
GLMHOX�+UYDWVNH� SURYHGHQ� MH� SULPMHQRP�PHWRGRORJLMH� L]� ������ JRGLQH� �1DNLü� L� GUXJL��
������� 7LMHOR� SRG]HPQH� YRGH� MH� X� ORãHP� NHPLMVNRP� VWDQMX� XNROLNR� VX� UH]XOWDWL� ELOR�
NRMHJD�NODVL¿NDFLMVNRJD�WHVWD�SRND]DOL� ORãH�VWDQMH��.RQDþQL�UH]XOWDW�RFMHQH�NHPLMVNRJD�
VWDQMD� L]UDåDYD� VH� V� RGUHÿHQRP� UD]LQRP�SRX]GDQRVWL� �YLVRNRP� LOL� QLVNRP��� NRMD� RYLVL�
R� NYDOLWHWL� L� GRVWXSQRVWL� SRGDWDND��8� VOXþDMHYLPD� NDGD� X� RGUHÿHQRP� WLMHOX� QH� SRVWRMH�
GRYROMQR� NYDOLWHWQL� SRGDFL� �LOL� SRGDWDND� QHPD�� ]D� SURYHGEX� RGUHÿHQRJD� WHVWD�� WDGD� MH�
WLMHOR�SRG]HPQH�YRGH�X�GREURP�NHPLMVNRP�VWDQMX��V�QLVNRP�UD]LQRP�SRX]GDQRVWL�]D�WDM�
RGUHÿHQL�WHVW��
5H]XOWDWL� RFMHQH� VWDQMD� VX� SRND]DOL� GD� MH� YHüLQD� JUXSLUDQLK� WLMHOD� SRG]HPQLK� YRGD� X�
GREURP�NHPLMVNRP�VWDQMX��DOL�V�QLVNRP�UD]LQRP�SRX]GDQRVWL� �1DNLü� L�GUXJL���������8�
ORãHP�NHPLMVNRP�VWDQMX�XWYUÿHQR�MH�JUXSLUDQR�WLMHOR�SRG]HPQLK�YRGD�9DUDåGLQ��V�RE]LURP�
QD�QLWUDWH�� NDR� L� RVQRYQR� WLMHOR�SRG]HPQLK�YRGD�+5����� X� RNYLUX�JUXSLUDQRJ�YRGQRJ�
WLMHOD�=DJUHE��]ERJ�SRYLãHQLK�YULMHGQRVWL�VXPH�WULNORUHWLOHQD�L�WHWUDNORUHWLOHQD��
3RVWXSDN� SURFMHQH� UL]LND� SURYHGHQ� MH� WHPHOMHP� SRGDWDND�PRWUHQMD� NHPLMVNRJD� VWDQMD��
SRGDWDND� R� SULWLVFLPD� L� SRGDWDND� R� SULURGQRM� UDQMLYRVWL�� 8� SRVWXSNX� SURFMHQH� UL]LND�
NRULãWHQL�VX�LVWRYUVQL�SRGDFL�L�HOHPHQWL�VWDQMD�NRML�VX�NRULãWHQL�L�X�SRVWXSNX�RFMHQH�VWDQMD�
�SRGDFL� PRWUHQMD�� JUDQLþQH� YULMHGQRVWL�� DQDOL]D� WUHQGRYD�� SURFMHQD� HOHPHQWD� VWDQMD� ]D�
VYDNL�]QDþDMDQ�SULMDPQLN���3ULOLNRP�SURFMHQH�UL]LND�NRULãWHQ�MH�ÄSULQFLS�SUHGRVWURåQRVWL³��
ãWR�]QDþL�GD�RGUHÿHQR�WLMHOR�PRåH�ELWL�X�UL]LNX��LDNR�MH�WUHQXWQR�X�GREURP�VWDQMX��3URFMHQD�
UL]LND�SURYHGHQD� MH�]D�UHOHYDQWQH�RNROLãQH�FLOMHYH�GH¿QLUDQH�þODQNRP���2'9��D� WR�VX��
ÄVSULMHþLWL�SRJRUãDQMH�VWDQMD� WLMHOD�SRG]HPQLK�YRGD³�L�ÄSRVWLüL�GREUR�VWDQMH�SRG]HPQLK�
YRGD� �NHPLMVNR�³�� .RQDþQL� UH]XOWDW� SURFMHQH� UL]LND� RGUHÿHQ� MH� V� RGUHÿHQRP� UD]LQRP�
SRX]GDQRVWL��YLVRNRP�LOL�QLVNRP���8�VYLP�VOXþDMHYLPD�NDGD�MH�RFLMHQMHQR�GD�MH�NYDOLWHWD�
SRGDWDND�]D�SRWUHEH�SURFMHQH�UL]LND�ORãD�LOL�SRGDWDND�QHPD��WDGD�MH��VXNODGQR�ÄSULQFLSX�
SUHGRVWURåQRVWL³��RGUHÿHQR�WLMHOR�SRG]HPQH�YRGH�R]QDþHQR�GD�MH�X�UL]LNX�V�QLVNRP�UD]LQRP�
SRX]GDQRVWL��6YD�RQD�WLMHOD�NRMD�VX�RFLMHQMHQD�GD�VX�X�ORãHP�VWDQMX�XMHGQR�VX�R]QDþHQD�
GD�VX�X�UL]LNX�RG�QHSRVWL]DQMD�FLOMD�ÄSRVWLüL�GREUR�VWDQMH�SRG]HPQLK�YRGD��NHPLMVNR�³�
5H]XOWDWL� SURFMHQH� UL]LND� SRND]DOL� VX� GD� YHüLQD� JUXSLUDQLK� WLMHOD� SRG]HPQLK� YRGD� QLMH�
X�UL]LNX��D�SURFMHQD�UL]LND�MH�QDSUDYOMHQD�V�QLVNRP�UD]LQRP�SRX]GDQRVWL��1DNLü�L�GUXJL��
�������8�UL]LNX�VX��V�RE]LURP�QD�QLWUDWH��JUXSLUDQD�WLMHOD�SRG]HPQH�YRGH��Ä0HÿLPXUMH³��
Ä9DUDåGLQVNR� SRGUXþMH³� L� Ä/HJUDG� ±� 6ODWLQD³�� NDR� L� RVQRYQR� WLMHOR� SRG]HPQLK� YRGD�
Ä+5���³��X�RNYLUX�JUXSLUDQRJ�YRGQRJ�WLMHOD�Ä=DJUHE³��2VQRYQR�WLMHOR�SRG]HPQLK�YRGD�
Ä+5���³�MH�X�UL]LNX�]ERJ�SRYLãHQLK�YULMHGQRVWL�VXPH�WULNORUHWLOHQD�L�WHWUDNORUHWLOHQD��
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8�RNYLUX�FLOMDQLK� LVWUDåLYDQMD�SURYHGHQLK� WLMHNRP�������JRGLQH� �1DNLü� L�GUXJL���������
XQDSUMHÿHQL�VX�SRVWRMHüL�NRQFHSWXDOQL�PRGHOL�JUXSD�WLMHOD�SRG]HPQLK�YRGD�QD�SRGUXþMX�
SDQRQVNRJ� GLMHOD� 5HSXEOLNH� +UYDWVNH�� 8� WX� VYUKX�� NRULãWHQL� VX� GRVWXSQL� SRGDFL� L]��
QDFLRQDOQRJD� PRQLWRULQJD� SRG]HPQLK� YRGD�� PRQLWRULQJD� VLURYH� YRGH� �QD� FUSLOLãWLPD�
L� L]YRULãWLPD� NRULãWHQLP� ]D� MDYQX� YRGRRSVNUEX�� WH� SURVWRUQLK� ED]D� SRGDWDND� WRþNDVWLK�
L� UDVSUãHQLK� L]YRUD�RQHþLãüHQMD��1DSUDYOMHQD� MH�GHWDOMQD� DQDOL]D�NYDOLWHWH� L� GRVWXSQRVWL�
SRGDWDND� R� NDNYRüL� SRG]HPQH� L� VLURYH� YRGH� V� SULMHGOR]LPD� SREROMãDQMD� SUDüHQMD�
NHPLMVNLK� WYDUL� QD� PMHUQLP� SRVWDMDPD�� 8� RNYLUX� JUXSLUDQLK� WLMHOD� SRG]HPQH� YRGH�
UD]GYRMHQL�VX�QMLKRYL�SURGXNWLYQL�GLMHORYL�L�YRGRQRVQLFL�GREUH�SURSXVQRVWL�XQXWDU�QMLK��
SUHPD�PHWRGRORJLML�L]�������JRGLQH��%UNLü�L�GUXJL���������1D�VOLFL���SULND]DQ�MH�SULPMHU�
]D�JUXSLUDQR�WLMHOR�0HÿLPXUMH�

6OLND����6KHPDWVNL�SULND]�NRQFHSWXDOQRJ�PRGHOD�JUXSLUDQRJ�WLMHOD�SRG]HPQH�YRGH�
Ä0HÿLPXUMH³��1DNLü�L�GUXJL�������

7LMHNRP�SRVWXSND� RFMHQH� NHPLMVNRJD� VWDQMD� L� SURFMHQH� UL]LND� ]D� SRWUHEH� L]UDGH�Plana

SRND]DOR�VH�GD�VX�JUDQLþQH�YULMHGQRVWL�RQHþLãüXMXüLK� WYDUL�RGUHÿHQH�V�QLVNRP�UD]LQRP�
SRX]GDQRVWL�� GLMHORP� L� ]ERJ� QHSRVWRMDQMD� MDVQLK�� REMHNWLYQLK� L� SRX]GDQLK� NULWHULMD�
]D� RGUHÿLYDQMH� SR]DGLQVNLK� NRQFHQWUDFLMD�� =ERJ� QDYHGHQRJD�� L]UDÿHQ� MH� SULMHGORJ�
PHWRGRORJLMH�RGUHÿLYDQMD�W]Y��DPELMHQWDOQLK�SR]DGLQVNLK�NRQFHQWUDFLMD�WYDUL�X�SRG]HPQLP�
YRGDPD�SDQRQVNRJ�GLMHOD�5HSXEOLNH�+UYDWVNH��$PELMHQWDOQH�SR]DGLQVNH�NRQFHQWUDFLMH�
MDYOMDMX� VH� SRG�PDOR� L]PLMHQMHQLP� XYMHWLPD�� NDGD� SRYLãHQH� UD]LQH� NRQFHQWUDFLMD� QHNH�
WYDUL�X�YRGL�SURL]OD]H�L]�GXJRURþQRJ�XWMHFDMD�þRYMHND��NDR�ãWR�VX�SROMRSULYUHGD��LQGXVWULMD�
LOL�XUEDQL]DFLMD��ãWR�]QDþL�GD�L]PMHUHQH�YULMHGQRVWL�NRQFHQWUDFLMD�QHNH�WYDUL�QLVX�L�QH�PRJX�
ELWL��X�FLMHORVWL��RGUD]�SULURGQLK�XYMHWD��5HLPDQ�L�*DUUHWW��������
3ULOLNRP�L]UDGH�PHWRGRORJLMH�X�RE]LU�VX�X]HWL�]DKWMHYL�(8�GLUHNWLYD�L�&,6�YRGLþD��NDR�L�
SRVWRMHüL�SULVWXS�RGUHÿLYDQMD�SR]DGLQVNLK�NRQFHQWUDFLMD��GH¿QLUDQ�3ODQRP. Uz navedeno, 

SURXþHQL�VX�UHOHYDQWQL�]QDQVWYHQL�UDGRYL�L�LVNXVWYD�L]�(XURSH�L�VYLMHWD��NDR�L�SUHSRUXNH�
%5,'*(�SURMHNWD��R�SULPMHQL�PHWRGD�]D�RGUHÿLYDQMH�SR]DGLQVNLK�NRQFHQWUDFLMD��0�OOHU�
L� GUXJL�� ������� ,]GYRMHQH� VX� L� GHWDOMQR� RSLVDQH� UHOHYDQWQH� PHWRGH� ]D� RGUHÿLYDQMH�
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SR]DGLQVNLK�NRQFHQWUDFLMD��NRMH�LPDMX�ãLURNX�SULPMHQX�X�VYLMHWX�L�NRMH�SULSDGDMX�X�W]Y��
REMHNWLYQH� PHWRGH� WHPHOMHQH� QD� PRGHOX� �HQJO�� PRGHO�EDVHG� REMHFWLYH� PHWKRGV��� 2YH�
YUVWH�PHWRGD� VH� WHPHOMH�QD�SULVWXSX�RGUHÿLYDQMD� IXQNFLMH� UDVSRGMHOH�YMHURMDWQRVWL�� NRG�
NRMLK�VH�JUDQLFH�L]PHÿX�SR]DGLQVNLK�L�DQWURSRJHQR�XYMHWRYDQLK�NRQFHQWUDFLMD�RGUHÿXMX�
WHPHOMHP�SRGDWDND��D�QH�WHPHOMHP�SURL]YROMQH�RGOXNH�LVWUDåLYDþD��6LQFODLU���������2FMHQD�
SULPMHUHQRVWL�L�PRJXüQRVWL�SULPMHQH�REMHNWLYQLK�PHWRGD�WHPHOMHQLK�QD�PRGHOX, dobivena 

MH�NRULãWHQMHP�VWDWLVWLþNH�VLPXODFLMVNH�VWXGLMH��1DNLü�L�GUXJL���������NRMRP�VX�XVSRUHÿHQH�
PHWRGH�QD�RVQRYL�]DMHGQLþNLK�NULWHULMD��SUL�þHPX�MH�YUOR�YDåDQ�NULWHULM�ELR�EURM�SRGDWDND�
NRQFHQWUDFLMD� SURPDWUDQLK� WYDUL� NRMH� VX� LVSRG� JUDQLFH� NYDQWL¿NDFLMH� �HQJO�� OLPLW� RI�
TXDQWL¿FDWLRQ��/24���5H]XOWDWL� VLPXODFLMVNH�VWXGLMH�RPRJXüLOL� VX� L]ERU�QDMSRX]GDQLMLK�
L� QDMUREXVQLMLK� PHWRGD� ]D� RGUHÿLYDQMH� SR]DGLQVNLK� NRQFHQWUDFLMD� WYDUL� X� SRG]HPQLP�
YRGDPD�SDQRQVNRJ�GLMHOD�5HSXEOLNH�+UYDWVNH��
5H]XOWDWL� VLPXODFLMVNH� VWXGLMH� SRND]DOL� VX� GD� VX�0HWRGD� WHPHOMHQD� QD� YMHURMDWQRVQRP�
JUDIX�(engl. 3UREDELOLW\�SORW) i /HSHOWLHU�RYD�PHWRGD�QDMSRX]GDQLMH�L�QDMUREXVQLMH�PHWRGH�
]D� L]UDþXQ� DPELMHQWDOQLK� SR]DGLQVNLK� NRQFHQWUDFLMD� �1DNLü� L� GUXJL�� ������� =QDþDMND�
REMH�PHWRGH�MH�GD�SULSDGDMX�X�JUD¿þNH�PHWRGH��SRPRüX�NRMLK�VH�GH¿QLUD�WRþND�LQÀHNVLMH�
NRMD�UD]GYDMD�DPELMHQWDOQH�SR]DGLQVNH�NRQFHQWUDFLMH�RG�QHDPELMHQWDOQLK�NRQFHQWUDFLMD��
NRMH�VX�SRVOMHGLFD�DQWURSRJHQLK�XWMHFDMD��0HWRGD�WHPHOMHQD�QD�YMHURMDWQRVQRP�JUDIX u 

SURVMHNX�GDMH�QDMEROMH�UH]XOWDWH��GRN�/HSHOWLHURYD�PHWRGD�LPD�EROMH�UH]XOWDWH�NRG�PDOLK�
X]RUDND�V�YLVRNLP�XGMHOLPD�YULMHGQRVWL�LVSRG�/24�D��2VLP�QDYHGHQLK�PHWRGD��SULOLNRP�
L]UDþXQD�DPELMHQWDOQLK�SR]DGLQVNLK�YULMHGQRVWL�NRULãWHQD�MH�L�0HWRGD�SUHWKRGQRJ�RGDELUD�
�HQJO�� 3UHVHOHFWLRQ�PHWKRG��� RVPLãOMHQD� WLMHNRP� UHDOL]DFLMH�%5,'*(� SURMHNWD�� NRMD� MH�
NRULãWHQD�X�VOXþDMHYLPD�NDGD� MH�EURM��/24�SRGDWDND�YHüL�RG������RG�XNXSQRJ�EURMD�
SRGDWDND��X�WLMHOX�SRG]HPQH�YRGH��WH�XNROLNR�MH�XNXSDQ�EURM�SRGDWDND�ELR�PDQML�RG�����
1DYHGHQX�PHWRGX�VX�X�VYRMLP�LVWUDåLYDQMLPD�NRULVWLOL�EURMQL�LVWUDåLYDþL��&RHWVLHUV�L�GUXJL��
������*HPLW]L��������*UL൶RHQ�L�GUXJL��������
3ULPMHQRP�RGDEUDQLK�PHWRGD��]D�VYD�JUXSLUDQD�WLMHOD�SRG]HPQLK�YRGD�X�SDQRQVNRP�GLMHOX�
5HSXEOLNH�+UYDWVNH�UDþXQDWH�VX�DPELMHQWDOQH�SR]DGLQVNH�NRQFHQWUDFLMH�WYDUL�QDYHGHQLK�
X� GRGDWNX� ,�� L� ,,�� '39�� NDR� L� WYDUL� SUHSRUXþHQLK� %5,'*(� SURMHNWRP� �1DNLü� L� GUXJL��
�������=D�YHüLQX�JUXSLUDQLK�WLMHOD�SRG]HPQH�YRGH�RGUHÿHQH�VX�DPELMHQWDOQH�SR]DGLQVNH�
NRQFHQWUDFLMH�]D��HOHNWULþQX�YRGOMLYRVW��S+�YULMHGQRVW��RWRSOMHQL�NLVLN��åHOMH]R�WH�JODYQH�
DQLRQH�L�NDWLRQH��D�]D�QHND�JUXSLUDQD�WLMHOD��RYLVQR�R�GRVWXSQRVWL�SRGDWDND��RGUHÿHQH�VX�
DPELMHQWDOQH�SR]DGLQVNH�YULMHGQRVWL�L�GUXJLK�WYDUL��SULPMHULFH�WHãNLK�PHWDOD���
,]UD]LWR�MH�YDåQR�GH¿QLUDWL�RGJRYDUDMXüH�NULWHULMH�]D�NRULãWHQMH�SRGDWDND�PDQMLK�RG�JUDQLFD�
NYDQWL¿NDFLMH��/24��L�JUDQLFD�GHWHNFLMH��HQJO��OLPLW�RI�GHWHFWLRQ��/2'���3RVWRMDQMH�/24�L�
/2'�X�PMHUHQMLPD�L]LVNXMH�RGJRYDUDMXüX�SULPMHQX�WLK�YULMHGQRVWL�X�LQWHUSUHWDFLML�UH]XOWDWD�
PMHUHQMD�� MHU� LVWL�PRJX�QDUXãLWL�QHND�RVQRYQD� VWDWLVWLþND� VYRMVWYD��SRSXW�QHSUHNLGQRVWL�
IXQNFLMH� JXVWRüH� LOL� VSHFL¿NDFLMH� RGUHÿHQH� SDUDPHWUL]DFLMH� IXQNFLMH� JXVWRüH�� 6WRJD� MH��
NRG� SULPMHQH� VWDWLVWLþNLK� PHWRGD�� RG� L]UD]LWH� YDåQRVWL� X]HWL� X� RE]LU� QDþLQ� QD� NRML� VH�
/24� L� /2'� YULMHGQRVWL� NRULVWH� X� GDOMQMRM� DQDOL]L� L� LQWHUSUHWDFLML�� 6WDQGDUGQL� SULVWXSL�
PRGHOLUDQMX� V�/24�YULMHGQRVWLPD� VX�� L]EDFLWL� YULMHGQRVWL� L]� GDOMQMH� DQDOL]H�� ]DPLMHQLWL�
PMHUHQMD� ¿NVQRP� YULMHGQRVWL� ���� SROD� /24�� /24� L� VOLþQR�� LOL� VWDWLVWLþNL� PRGHOLUDWL�
SRPRüX� YMHURGRVWRMQRVWL�� XNROLNR� MH� SR]QDW� REOLN� GLVWULEXFLMH�� 1DMXþHVWDOLML� SULVWXS� X�
SULPMHQL�MH�]DPMHQD�PMHUHQMD�QHNRP�¿NVQRP�YULMHGQRVWL�WH�VH�RYDNDY�SULVWXS�VWDQGDUGQR�
SULPMHQMXMH�X�RGJRYDUDMXüLP�VPMHUQLFDPD�L�LOL�YRGLþLPD��86(3$��������*UDWK�L�GUXJL��
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�������3UHGQRVWL�]DPMHQH�¿NVQRP�YULMHGQRVWL�PRJX�VH�SURQDüL�X�MHGQRVWDYQLMRM�SULPMHQL�
NDR�L�]DGUåDYDQMX�SRGDWDND��L]YRUQR�SULND]DQLK�V��/24���X�RGQRVX�QD�PHWRGH�NRG�NRMLK�
VH�L]EDFXMX�YULMHGQRVWL�L]�GDOMQMH�DQDOL]H��,DNR�Uredba�L�VPMHUQLFH�L]�GRNXPHQWD�86(3$�
������� GH¿QLUDMX� ]DPMHQX� �/24� YULMHGQRVWL� V� SROD� YULMHGQRVWL� /24�D�� VLPXODFLMVND�
VWXGLMD��1DNLü�L�GUXJL��������SRND]DOD�MH�GD�VH�EROML�UH]XOWDWL�GRELYDMX�DNR�VH�YULMHGQRVWL�
��/24�D�]DPLMHQH�V�YULMHGQRVWL�/24�
6XNODGQR�]DKWMHYLPD�'39�L�&,6�YRGLþD�EU�����L�����X�RNYLUX�SRVWXSND�RFMHQH�NHPLMVNRJ�
VWDQMD�L�SURFMHQH�UL]LND�SRWUHEQR�MH�SURYHVWL�DQDOL]X�WUHQGRYD�RQHþLãüXMXüLK�WYDUL��8�RNYLUX�
FLOMDQLK�LVWUDåLYDQMD��SURYHGHQLK�WLMHNRP�������JRGLQH��1DNLü�L�GUXJL���������XQDSULMHÿHQD�
MH�PHWRGRORJLMD�RGUHÿLYDQMD�X]OD]QLK�DQWURSRJHQLK�WUHQGRYD��8�DQDOL]X�WUHQGD�XYHGHQ�MH�
SRVWXSDN�RGUHÿLYDQMD�RNROLãQR�]QDþDMQRJD�WUHQGD��NRML�VH�SURFMHQMXMH�XNROLNR�MH�GRND]DQD�
VWDWLVWLþND� ]QDþDMQRVW� WUHQGD�� 3RVWXSDN� ]DSRþLQMH� HNVWUDSRODFLMRP� YUHPHQVNRJD� QL]D�
PMHUHQLK�SRGDWDND�]D�SURPDWUDQX�WYDU��SURGXOMHQMHP�GR�����SRVWRMHüHJD�YUHPHQVNRJD�
QL]D�SRGDWDND��3RVWRMDQMH�RNROLãQR�]QDþDMQRJD�WUHQGD�SURFMHQMXMH�VH�X�RGQRVX�QD�JUDQLþQX�
YULMHGQRVW�WYDUL�NRMD�VH�NRULVWL�X�SRVWXSNX�SURYHGEH�UHOHYDQWQRJD�NODVL¿NDFLMVNRJ�WHVWD�
]D�SURFMHQX�UL]LND��2NROLãQR�]QDþDMDQ�WUHQG�SRVWRML�XNROLNR�JRUQML�LQWHUYDO�SRX]GDQRVWL�
SURFMHQH� WUHQGD�� RGUHÿHQ� V� ����� SRX]GDQRVWL�� SUHOD]L� JUDQLþQX� YULMHGQRVW� RGUHÿHQX� X�
SRVWXSNX�SURYHGEH�UHOHYDQWQRJD�NODVL¿NDFLMVNRJ�WHVWD��3URFMHQD�RNROLãQRJD�]QDþDMQRJD�
WUHQGD�SURYRGL�VH�QD�PMHUHQLP�L�HNVWUDSROLUDQLP�SRGDFLPD��VOLND����

6OLND����3URFMHQD�RNROLãQR�]QDþDMQRJD�WUHQGD��1DNLü�L�GUXJL�������
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4. REZULTATI PROCJENE RIZIKA IZ 2018. GODINE 

1D� RVQRYL� XQDSUMHÿHQH� PHWRGRORJLMH�� X� ������ JRGLQL� SRQRYOMHQD� MH� SURFMHQD� UL]LND�
RG� QHSRVWL]DQMD� GREURJ� NHPLMVNRJ� VWDQMD� WLMHOD� SRG]HPQLK� YRGD� X� SDQRQVNRP� GLMHOX�
5HSXEOLNH� +UYDWVNH� �1DNLü� L� GUXJL�� ������� 3RVWXSDN� SURFMHQH� UL]LND� SURYHGHQ� MH� QD�
WHPHOMX��SRGDWDND�NHPLMVNRJD�VWDQMD�SRG]HPQH�YRGH�V�PMHUQLK�SRVWDMD�NRMH�VH�QDOD]H�X�
SURGXNWLYQLP�YRGRQRVQLFLPD��SRGDWDND�R�SULWLVFLPD��L]YRULPD�RQHþLãüHQMD��L�SRGDWDND�R�
SULURGQRM�UDQMLYRVWL��3URFMHQD�UL]LND�SURYHGHQD�MH�]D�VYD�JUXSLUDQD�WLMHOD�SRG]HPQH�YRGH�
X�SDQRQVNRP�GLMHOX�5HSXEOLNH�+UYDWVNH��RVLP�]D�JUXSLUDQR�WLMHOR�=DJUHE�JGMH�MH�SURFMHQD�
UL]LND�QDSUDYOMHQD�QD�UD]LQL�RVQRYQLK�YRGQLK�WLMHOD�X�RNYLUX�NRMLK�SRVWRML�GRYROMDQ�EURM�
PMHUQLK�SRVWDMD��.RQDþQL�UH]XOWDW�SURFMHQH�UL]LND�RGUHÿHQ�MH�V�YLVRNRP�LOL�QLVNRP�UD]LQRP�
SRX]GDQRVWL��8�RNYLUX�SURFMHQH�UL]LND�NRULãWHQL�VX�VYL�RVQRYQL�SDUDPHWUL�L]�GRGDWND�,��L�
,,��'39��DOL� L�RQL�]D�NRMH� MH�XWYUÿHQD�SRYLãHQD�NRQFHQWUDFLMD�X�RGQRVX�QD�PDNVLPDOQR�
GRSXãWHQH�NRQFHQWUDFLMH�SUHPD�3UDYLOQLNX�R�SDUDPHWULPD�VXNODGQRVWL��PHWRGDPD�DQDOL]D��
PRQLWRULQJX�L�SODQRYLPD�VLJXUQRVWL�YRGH�]D�OMXGVNX�SRWURãQMX�WH�QDþLQX�YRÿHQMD�UHJLVWUD�
SUDYQLK�RVRED�NRMH�REDYOMDMX�GMHODWQRVW�MDYQH�YRGRRSVNUEH��11����������3URFMHQD�UL]LND�
SURYHGHQD�MH�]D�VYH�UHOHYDQWQH�RNROLãQH�FLOMHYH�GH¿QLUDQH�þODQNRP����2'9�
5H]XOWDWL� VX� SRND]DOL� GD� YHüLQD� JUXSLUDQLK� WLMHOD� SRG]HPQH� YRGH� QLMH� X� UL]LNX� �VOLND�
����PHÿXWLP�� SURFMHQD� UL]LND� MH� XJODYQRP�QDSUDYOMHQD� V� QLVNRP� UD]LQRP�SRX]GDQRVWL��
1DLPH��SRND]DOR�VH�NDNR�]D�YHüLQX�L]YRULãWD�X�YHOLNRP�EURMX�JUXSLUDQLK�YRGQLK�WLMHOD�QLVX�
L]UDþXQDWL�WUHQGRYL��QHRSKRGQL�]D�SURYHGEX�SRMHGLQLK�NODVL¿NDFLMVNLK�WHVWRYD���SRQDMSULMH�
]ERJ�QHGRVWDWDND�SRGDWDND��RGQRVQR�QHGRYROMQRJ�EURMD�NYDUWDOQLK�SRGDWDND�X�]DGQMLP�
JRGLQDPD� PMHUHQMD�� 8� UL]LNX� MH� VDPR� JUXSLUDQR� WLMHOR� SRG]HPQH� YRGH� Ä9DUDåGLQVNR�
SRGUXþMH³��V�RE]LURP�QD�QLWUDWH��6UHGQMH�YULMHGQRVWL�QLWUDWD�SUHOD]H�JUDQLþQH�YULMHGQRVWL�
X� YHüLQL� NYDUWDOD� X� UD]GREOMX� RG� ������ GR� ������ JRGLQH�� ãWR� MH� SRYH]DQR� V� XWMHFDMHP�
SORãQLK� �SROMRSULYUHGD�� L� WRþNDVWLK� L]YRUD� RQHþLãüHQMD� �RGODJDOLãWD�� LVSXVWL� RWSDGQLK�
YRGD� L� GU���� 3RWUHEQR� MH� QDJODVLWL� GD� MH� QDMYHüL� GLR� RYRJ� JUXSLUDQRJ� WLMHOD� SRG]HPQH�
YRGH� RNDUDNWHUL]LUDQ� YLVRNRP� LOL� YUOR� YLVRNRP� SULURGQRP� UDQMLYRVWL� YRGRQRVQLND�� 8�
UL]LNX�MH�L�RVQRYQR�WLMHOR�SRG]HPQLK�YRGD�Ä+5���³��X�RNYLUX�JUXSLUDQRJ�YRGQRJ�WLMHOD�
Ä=DJUHE³��NRMH�X�FMHOLQL�QLMH�X�UL]LNX���]ERJ�SRYLãHQLK�YULMHGQRVWL�VXPH�WULNORUHWLOHQD�L�
WHWUDNORUHWLOHQD��NRMH�SUHOD]H�JUDQLþQH�YULMHGQRVWL�X�UD]GREOMX�RG�������GR�������JRGLQH��
3RYLãHQH�NRQFHQWUDFLMH�RYLK�NORULUDQLK�RWDSDOD�X�SRG]HPQRM�YRGL�SRVOMHGLFD�VX�WRþNDVWLK�
L]YRUD�RQHþLãüHQMD��LVSXVWL�RWSDGQLK�YRGD�L]�VWDPEHQLK�L�LQGXVWULMVNLK�REMHNDWD��WH�SULWLVDND�
RG�SURSXVQH�NDQDOL]DFLMVNH�PUHåH��
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6OLND����5H]XOWDWL�SURFMHQH�UL]LND�]D�JUXSLUDQD�WLMHOD�SRG]HPQLK�YRGD�X�SDQRQVNRP�
GLMHOX�5+��1DNLü�L�GUXJL�������

7HPHOMHP� SURYHGHQLK� FLOMDQLK� LVWUDåLYDQMD� X� ������ JRGLQL� ]QDþDMQR� VX� XQDSUMHÿHQH�
SRVWRMHüH�PHWRGRORJLMH� RFMHQH� NHPLMVNRJD� VWDQMD� L� SURFMHQH� UL]LND� ]D� WLMHOD� SRG]HPQH�
YRGH� X� SDQRQVNRP� GLMHOX� 5HSXEOLNH� +UYDWVNH�� 1DYHGHQH� PHWRGRORJLMH� X� FLMHORVWL� VX�
XVNODÿHQH� V� SULVWXSLPD� RSLVDQLPD� X� UHOHYDQWQLP�&,6� YRGLþLPD� L�PRJX� VH� NRULVWLWL� ]D�
SRWUHEH�L]UDGH�EXGXüLK�SODQRYD�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD��
,VWUDåLYDQMD� VX� SRND]DOD� GD� NYDOLWHWD� SRGDWDND� L]� QDFLRQDOQRJD� PRQLWRULQJD� NDNYRüH�
SRG]HPQLK�YRGD��NDR�L�UD]LQD�SR]QDYDQMD�KLGURJHRORãNLK�L�KLGURJHRNHPLMVNLK�]QDþDMNL�
YHOLNH�YHüLQH�RVQRYQLK�L�JUXSLUDQLK�YRGQLK�WLMHOD�QLMH�GRYROMQD�GD�EL�VH�SRVWXSFL�RFMHQH�
VWDQMD�L�SURFMHQH�UL]LND�SURYHOL�V�YLVRNRP�UD]LQRP�SRX]GDQRVWL��8�WRP�VPLVOX��SRWUHEQR�
MH�VOMHGHüH�
GRGDWQR� QDGRJUDGLWL� L� SUHFL]QLMH� GH¿QLUDWL� NRQFHSWXDOQH�PRGHOH� VYLK� JUXSLUDQLK� WLMHOD�
SRG]HPQLK�YRGD��NUR]��SULNXSOMDQMH�SRGDWDND�R�GXELQL�EXãHQMD�L�SRORåDMX�¿OWHUVNRJ�GLMHOD�
]DFMHYOMHQMD�]D�SRVWRMHüH�PMHUQH�SRVWDMH�]D�NRMH�QLVX�SR]QDWL�WHKQLþNL�SRGDFL��SULODJRGEX�
SURVWRUQRJD�UDVSRUHGD�EXGXüLK�LVWUDåLYDþNR�SLH]RPHWDUVNLK�EXãRWLQD�UHJLRQDOQRP�PMHUL-
OX��NDNR�X�WORFUWX�WDNR�L�X�UD]UH]X��GH¿QLUDQMH�VYRMVWYD�SULSRYUãLQVNLK�QDVODJD�NUR]�NRMH�VH�
RGYLMD�QDSDMDQMH�GXEOMLK�YRGRQRVQLK�VORMHYD��DQDOL]X�JHRORãNLK�L�KLGURJHRORãNLK�SRGDWDND�
L]� IRQGRYD� SRGDWDND�PMHURGDYQLK� LQVWLWXFLMD� WH�� SR� SRWUHEL�� L]YHGEX� QRYLK� VWUXNWXUQR�
SLH]RPHWDUVNLK�EXãRWLQD�X�RNYLUX�LVWUDåLYDþNRJD�PRQLWRULQJD�
XVNODÿLYDQMH�DNWXDOQRJD�QDFLRQDOQRJ�PRQLWRULQJD�NDNYRüH�SRG]HPQLK�YRGD�L�PRQLWRU-
LQJD�VLURYH�YRGH�V�SULMHGORJRP�PRQLWRULQJD�NRML�MH�L]UDÿHQ�]D�SRWUHEH�UHDOL]DFLMH�Plana
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XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�5HSXEOLNH�+UYDWVNH�]D�UD]GREOMH�RG�������GR�������JR-

dine��ãWR�XNOMXþXMH�L�RVLJXUDQMH�UHGRYLWRJD�SUDüHQMD��QD�NYDUWDOQRM�UD]LQL��VYLK�UHOHYDQWQLK�
SDUDPHWDUD�NDNYRüH�
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[7] *HPLW]L��$�� �������� (YDOXDWLQJ� WKH� DQWKURSRJHQLF� LPSDFWV� RQ� JURXQGZDWHUV�� D�

PHWKRGRORJ\�EDVHG�RQ�WKH�GHWHUPLQDWLRQ�RI�QDWXUDO�EDFNJURXQG�OHYHOV�DQG�WKUHVK-

ROG�YDOXHV��(QYLURQ��(DUWK�6FL����������������
[8] *UDWK� -��� 6FKHLGOHGHU�$��� 8KOLJ� 6���:HEHU�.��� .UDOLN�0��� .HLPHO�7��� *UXEHU�'��

��������7KH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH��6WDWLVWLFDO�DVSHFWV�RI�WKH�LGHQWL¿FD-

WLRQ�RI�JURXQGZDWHU�SROOXWLRQ�WUHQGV��DQG�DJJUHJDWLRQ�RI�PRQLWRULQJ�UHVXOWV. Final 

5HSRUW��$XVWULDQ�)HGHUDO�0LQLVWU\�RI�$JULFXOWXUH� DQG�)RUHVWU\��(QYLURQPHQW� DQG�
:DWHU�0DQDJHPHQW��5HI�������������,9�����DQG�*=�����������,��������(XURSHDQ�
&RPPLVVLRQ��*UDQW�$JUHHPHQW�5HI���6XEY�������������9LHQQD��$XVWULD�

[9] *UL൶RHQ��-���3DVVLHU��+��)���.OHLQ��-����������&RPSDULVRQ�RI�VHOHFWLRQ�PHWKRGV�WR�
GHGXFH�QDWXUDO�EDFNJURXQG�OHYHOV�IRU�JURXQGZDWHU�XQLWV��(QYLURQ��6FL��7HFKQRO������
4863-4869.

[10] 0�OOHU��'���%OXP��$���+DUW��$���+RRNH\�� -���.XQNHO��5���6FKHLGOHGHU��$���7RPOLQ��
&���:HQGODQG��)����������%5,'*(�SURMHFW��1R�����������'����)LQDO�SURSRVDO�IRU�D�
PHWKRGRORJ\�WR�VHW�XS�JURXQGZDWHU�WKUHVKROG�YDOXHV�LQ�(XURSH�

>��@� 1DNLü��=���%DþDQL��$���3DUORY�� -���'XLü��ä���3HUNRYLü��'���.RYDþ��=���7XPDUD��'���
0LMDWRYLü��,���âSROMDULü��'���8JULQD��,���6WDQHN��'���6ODYLQLü��3����������'H¿QLUDQMH�
WUHQGRYD�L�RFMHQD�VWDQMD�SRG]HPQLK�YRGD�QD�SRGUXþMX�SDQRQVNRJ�GLMHOD�+UYDWVNH,
6WXGLMD��5XGDUVNR�JHRORãNR�QDIWQL�IDNXOWHW�6YHXþLOLãWD�X�=DJUHEX��=DJUHE�

>��@� 1DNLü��=���3DUORY��-���3HUNRYLü��'���.RYDþ��=���%XãNXOLü��3���âSROMDULü��'���8JULQD��,���
6WDQHN��'����������'H¿QLUDQMH�NULWHULMD�]D�RGUHÿLYDQMH�SR]DGLQVNLK�NRQFHQWUDFLMD�
L�JUDQLþQLK�YULMHGQRVWL�RQHþLãüXMXüLK�WYDUL�X�WLMHOLPD�SRG]HPQH�YRGH�X�SDQRQVNRP�
GLMHOX�+UYDWVNH��6WXGLMD��5XGDUVNR�JHRORãNR�QDIWQL�IDNXOWHW�6YHXþLOLãWD�X�=DJUHEX��
Zagreb.
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>��@� 2NYLUQD�GLUHNWLYD�R�YRGDPD�±�2'9����������(=��
>��@� 3UDYLOQLN�R�SDUDPHWULPD�VXNODGQRVWL��PHWRGDPD�DQDOL]D��PRQLWRULQJX�L�SODQRYLPD�

VLJXUQRVWL�YRGH�]D�OMXGVNX�SRWURãQMX�WH�QDþLQX�YRÿHQMD�UHJLVWUD�SUDYQLK�RVRED�NRMH�
REDYOMDMX�GMHODWQRVW�MDYQH�YRGRRSVNUEH��11���������

>��@� 5HLPDQQ�&���*DUUHWW�5��*����������*HRFKHPLFDO�EDFNJURXQG���FRQFHSW�DQG�UHDOLW\.
6FL��RI�WKH�7RWDO�(QYLURQ���������±���

>��@� 6LQFODLU��$��-����������$�IXQGDPHQWDO�DSSURDFK�WR�WKUHVKROG�HVWLPDWLRQ�LQ�H[SORUD-

WLRQ�JHRFKHPLVWU\��SUREDELOLW\�SORWV�UHYLVLWHG��-RXUQDO�RI�*HRFKHPLFDO�([SORUDWLRQ�
41 (1-2), 1-22.

>��@� 8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���������'DWD�4XDOLW\�$VVHVVPHQW��
6WDWLVWLFDO�0HWKRGV�IRU�3UDFWLWLRQHUV��(3$�����%��������

>��@� 8UHGED�R�VWDQGDUGX�NDNYRüH�YRGD��11�������������������������������������

AUTORI

SURI��GU��VF��=RUDQ�1DNLü�a
GRF��GU��VF��=RUDQ�.RYDþ�a
L]Y��SURI��GU��VF��-HOHQD�3DUORY�a
GRF��GU��VF��'DULR�3HUNRYLü�a

a� 5XGDUVNR�JHRORãNR�QDIWQL�IDNXOWHW�6YHXþLOLãWD�X�=DJUHEX��3LHURWWLMHYD�����������=D-
greb, ]RUDQ�QDNLF#UJQ�KU�� ]RUDQ�NRYDF#UJQ�KU�� MHOHQD�SDUORY#UJQ�KU�� GDULR�SHUNRY-

LF#UJQ�KU
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6$ä(7$.� 8�9DUDåGLQVNRM�åXSDQLML�]D�YRGRRSVNUEX�VH�PDQMLP�GLMHORP�NRULVWH�L�L]YRULãWD�
NRMD� QLVX� YH]DQD� ]D� DOXYLMDOQH� YRGRQRVQLNH�� 5DGL� VH� R� SRGUXþMLPD� JRUVNLK� PDVLYD�
,YDQãþLFH�L�5DYQH�JRUH��þLMD�MH�JHRORãND�JUDÿD�YH]DQD�]D�NDUERQDWQH�VWLMHQH�X�NRMLPD�VH�
IRUPLUDMX�NUãNL�YRGRQRVQLFL��1D�SRGUXþMX�,YDQãþLFH�X�YRGRRSVNUEX�VX�XNOMXþHQL�L]YRUL��
%LVWULFD��%HOL�]GHQFL��äJDQR�YLQR��âXPL�WH�%HOVNL�GRO��D�QD�SRGUXþMX�5DYQH�JRUH�L]YRULãWD�
5DYQD�JRUD�L�6XWLQVND��2VWDOL�PDQML�L]YRUL�QLVX�XNOMXþHQL�X�YRGRRSVNUEX��7DNYLK�LPD�L�X�
.DOQLþNRP�JRUMX�QD�NUDMQMHP�MXJX�9DUDåGLQVNH�åXSDQLMH�
.UãNL� YRGRQRVQLFL� UD]YLMHQL� VX� X� YDSQHQFLPD� L� GRORPLWLPD�� NDUERQDWQLP� VWLMHQDPD�
SRGORåQLPD�SURFHVX�RNUãDYDQMD��6�RE]LURP�QD�VWXSDQM�RNUãDYDQMD��X�+UYDWVNRM�VH�XYULMHåLOD�
SRGMHOD�QD�SXNRWLQVNH�L�SXNRWLQVNR�NDYHUQR]QH�YRGRQRVQLNH��RGQRVQR�QD�YRGRQRVQLNH�X�
NRMLPD�MH�VODELMH� LOL� MDþH� L]UDåHQ�SURFHV�RNUãDYDQMD��1D�SRGUXþMX�9DUDåGLQVNH�åXSDQLMH�
XJODYQRP�VH�UDGL�R�NUãNLP�YRGRQRVQLFLPD�NRML�VX�SUHWHåLWR�UD]YLMHQL�X�GRORPLWQLP�VWLMH-
QDPD�WULMDVNH�VWDURVWL��D�NRML�]D�UD]OLNX�RG�YDSQHQDFD�LPDMX�VYRMD�GRGDWQD�RJUDQLþHQMD�L�
VSHFL¿þQRVWL��=D�VDGD�VH�SRX]GDQR�]QD�GD�VH�UDGL�R�YUOR�YULMHGQLP�L�QHGRYROMQR�LVWUDåHQLP�
UH]HUYDPD�NYDOLWHWQH�SLWNH�YRGH�
8�UDGX�MH�GDQ�NUDWNL�SUHJOHG�QDMYDåQLMLK�NUãNLK�L]YRUD�QD�SRGUXþMX�9DUDåGLQVNH�åXSDQLMH��
QMLKRYD� WUHQXWDþQD� L� SODQLUDQD� ]DãWLWD� WH� PRJXüQRVWL� QMLKRYRJ� GDOMQMHJ� LVWUDåLYDQMD��
NRULãWHQMD�L�UD]YRMD�
./-8ý1(�5,-(ý,� ,YDQãþLFD��5DYQD�JRUD�� NUãNL� L]YRUL�� GRORPLWL� WULMDVNH� VWDURVWL�� YR-

doopskrba

$%675$&7� In the Varaždin County, water sources unrelated to alluvial aquifers are also 
used in water supply, although to a smaller degree. �ey are located in the mountain mas-
sifs of Ivanščica and Ravna Gora, whose geological composition is related to carbonate 
rocks in which karst aquifers form. In the Ivanščica area, the springs Bistrica, Beli Zdenci, 
Žgano Vino, Šumi and Belski Dol are included in the water supply system whereas the 
sources Ravna Gora and Sutinska belong to the system in the Ravna Gora area. Other 
smaller springs, which can be found in Kalničko Gorje in the southernmost part of the 
Varaždin County, are not included in the water supply system.
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Karst aquifers are developed in limestones and dolomites, which are carbonate rocks sub-
ject to the process of karsti�cation. With regard to the degree of karsti�cation, aquifers 
in Croatia are generally divided into �ssure and �ssure-cavernous aquifers, i.e. aquifers 
in which the karsti�cation process is marked to a lower or higher degree. In the Varaždin 
County, karst aquifers are predominantly developed in the Triassic dolomite rocks that, 
unlike limestones, have additional limitations and speci�c features. At present, it is reli-
ably known that these are very valuable and insu�ciently investigated reserves of high 
quality drinking water. 
�e paper provides a brief overview of the most important karst springs in the Varaždin 
County, their current and planned protection and their potential further investigation, use 
and development. 

.(<:25'6� ,YDQãþLFD��5DYQD�*RUD��NDUVW�VSULQJV��7ULDVVLF�GRORPLWHV��ZDWHU�VXSSO\

1. UVOD

9RGRQRVQL�KRUL]RQWL�X�ãOMXQNRYLWLP�GUDYVNLP�QDSODYLQDPD�X�5HSXEOLFL�+UYDWVNRM�GREUH�VX�
L]GDãQRVWL�WH�GDMX�NYDOLWHWQX��SULURGQR�¿OWULUDQX�YRGX��7R�MH�L�RVQRYQL�UD]ORJ�]ERJ�NRMHJD�
MH�DOXYLMDOQL�YRGRQRVQLN�X�GROLQL�ULMHNH�'UDYH�RG�VWUDWHãNH�YDåQRVWL�]D�VMHYHUR]DSDGQX�
+UYDWVNX�WH�SUHGVWDYOMD�QDMYDåQLMX�YRGRRSVNUEQX�]RQX�9DUDåGLQVNH�åXSDQLMH�
0HÿXWLP��X�9DUDåGLQVNRM�åXSDQLML�QDOD]H�VH�L�L]YRULãWD�SRG]HPQH�YRGH�NRMD�QLVX�YH]DQD�
]D�DOXYLMDOQH�YRGRQRVQLNH��YHü�]D�SRGUXþMD�JRUVNLK�PDVLYD�,YDQãþLFH�L�5DYQH�JRUH��þLMD�
MH�JHRORãND�JUDÿD�YH]DQD�]D�NDUERQDWQH�VWLMHQH�X�NRMLPD�VH�IRUPLUDMX�NUãNL�YRGRQRVQLFL��
2QL� VX� SUHWHåLWR� UD]YLMHQL� X� GRORPLWQLP� VWLMHQDPD� VUHGQMRWULMDVNH� VWDURVWL� QD� SRGUXþMX�
JRUVNRJ�PDVLYD� ,YDQãþLFH� L� 5DYQH� JRUH�� 6� RE]LURP� QD� XNXSQX� SRYUãLQX�9DUDåGLQVNH�
åXSDQLMH������NP2� �9DUDåGLQVND�åXSDQLMD��������� L]GYRMHQL�NUãNL�SURVWRU�SUHPD�QHNLP�
LVWUDåLYDQMLPD�]DX]LPD���GR������0DWDV��������
8�UDGX�MH�GDQ�NUDWNL�SUHJOHG�QDMYDåQLMLK�NUãNLK�L]YRUD�NRML�VH�QD�SRGUXþMX�9DUDåGLQVNH�
åXSDQLMH�NRULVWH� ]D�YRGRRSVNUEX�� GR� VDGD�SURYHGHQD� LVWUDåLYDQMD�� QMLKRYD� WUHQXWDþQD� L�
SODQLUDQD�]DãWLWD�WH�PRJXüQRVWL�QMLKRYRJ�GDOMQMHJ�LVWUDåLYDQMD��NRULãWHQMD�L�UD]YRMD�

2.1 Klimatološki uvjeti

,YDQãþLFD� MH� QDMYLãD� SODQLQD� X� VMHYHUR]DSDGQRM� +UYDWVNRM�� 1DMYLãL� YUK� SODQLQH� ������
P�Q��P��� QDOD]L� VH� X� VUHGLãQMHP�GLMHOX�PDVLYD� WH� MH� XMHGQR� L� QDMYLãD� WRþND�+UYDWVNRJ�
]DJRUMD��2URJUDIVND�RV� SODQLQH�SUXåD� VH� X� VPMHUX� ]DSDG�LVWRN�X�GXåLQL� RG�RNR����NP�
GRN�MH�ãLULQD�PDVLYD�RNR���NP��6MHYHUQL�GLR�PDVLYD�SULSDGD�VOLYX�ULMHNH�%HGQMH��RGQRVQR�
QMH]LQLP�SULWRFLPD�NRML�GRWMHþX�VD�VMHYHUQLK�SDGLQD�,YDQãþLFH��%UGVNR�SRGUXþMH�,YDQãþLFH�
LPD�RELOMHåMD�NRQWLQHQWDOQH�NOLPH��6UHGQMD�JRGLãQMD�WHPSHUDWXUD�]UDND�YDULUD��]DYLVQR�R�
QDGPRUVNRM�YLVLQL��RG���GR����&��=DQLQRYLü�L�GUXJL��������
5DYQD�JRUD�MH�QDMVMHYHUQLMD�SODQLQD�+UYDWVNRJ�]DJRUMD��1MH]LQ�MH�UHOMHI�X�REOLNX�JRUVNRJ�
YLMHQFD�V�L]JOHGRP�SRWNRYH�RWYRUHQH�SUHPD�MXJX��3URPMHU�YDQMVNRJ�UXED�MH�RNR���NP��D�
XQXWDUQMH�NRWOLQH���GR���NP��9UKRYL�VX�SRGMHGQDNH�YLVLQH��V�QDMYLãLP�NRWDPD�RNR�����P�Q��
P��6UHGLQRP�5DYQH�JRUH�SUXåD�VH�GXERNR�XVMHþHQ�NDQMRQ�9HOLNH�6XWLQVNH��3ULSDGD�VOLYX�
ULMHNH�%HGQMH��D�RVLP�6XWLQVNH�þLMH�MH�L]YRULãQR�SRGUXþMH�XVWYDUL�0DFHOMVNR�JRUMH��MRã�VH�
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LVWLþH�L�YRGRWRN�.DPHQLFD�V�SULWRNRP�/DSRUQMDN��.OLPDWVNH�]QDþDMNH�5DYQH�JRUH�VX�QLåH�
WHPSHUDWXUH�VD�]QDþDMQLP�XGMHORP�VQMHåQLK�SDGDOLQD��6UHGQMD�JRGLãQMD�WHPSHUDWXUD�]UDND�
MH�RNR���GR����&��=DQLQRYLü�L�GUXJL��������
$QDOL]D� VH]RQVNLK� SURPMHQD� NROLþLQH� SDGDOLQD� ]D� SURPDWUDQR� SRGUXþMH� QDSUDYOMHQD� MH�
WHPHOMHP�SRGDWDND�V�NOLPDWRORãNH�SRVWDMH�%HGQMD�]D�UD]GREOMH�RG�������GR�������6UHGQMD�
YLãHJRGLãQMD�NROLþLQD�SDGDOLQD�ELOD�MH������PP�������PP��V�PDNVLPXPRP�RG������PP�
������JRGLQH�L�PLQLPXPRP�RG�����PP�������JRGLQH��WDEOLFD����

7DEOLFD����'XJRJRGLãQML�KRG�SDGDOLQD��NOLPDWRORãND�SRVWDMD�%HGQMD���������������'+0=��
�����

2011-2018 I. II. III. IV. V. VI. VII. VIII. IX. X. XI. XII.
Uk. god. 

(mm)

P srednje 58,6 98,6 48,6 55,2 114,4 100,3 83,1 79,4 137,1 109,0 106,4 45,4 1036,0

P st. dev. 36,7 56,1 50,2 21,6 35,3 25,9 33,2 53,9 78,7 65,1 81,3 39,3 207,7

P cv 0,63 0,57 1,03 0,39 0,31 0,26 0,40 0,68 0,57 0,60 0,76 0,87 0,20

P max 116,3 161,1 143,2 97,5 165,8 138,7 118,3 187,5 279,5 226,6 263,4 94,6 1326,1

P min 15,1 17,0 1,1 21,7 67,4 66,7 17,5 13,6 48,6 13,0 0,5 1,0 618,5

P
amplituda

101,2 144,1 142,1 75,8 98,4 72,0 100,8 173,9 230,9 213,6 262,9 93,6 707,6

3URYHGHQD� DQDOL]D� XND]XMH� L� QD� QHXMHGQDþHQX� VH]RQVNX� UDVSRGMHOX� SDGDOLQD� WLMHNRP�
JRGLQH� �VOLND�����5D]GREOMD�PLQLPXPD�QLVX�XRþHQD� WLMHNRP�OMHWD��QHJR� WLMHNRP�]LPH� L�
SRþHWNRP�SUROMHüD��X�SURVLQFX�RNR����PP��D�X�RåXMNX�RNR����PP���.ROLþLQD�SDGDOLQD�
WLMHNRP�OMHWD�NUHüH�VH�RG�SULEOLåQR����GR�����PP��D�QDMYLãH�SDGDOLQD�LPD�WLMHNRP�MHVHQVNRJ�
UD]GREOMD��RG�SULEOLåQR�����GR�����PP��6�RE]LURP�GD�VH�UDGL�R�GRVWD�YHOLNLP�NROLþLQDPD�
SDGDOLQD��X�KLGURJHRORãNRP�VPLVOX�RYR�VX�SRYROMQL�XYMHWL�NRQWLQXLUDQRJ�SULKUDQMLYDQMD�
NUãNRJ�YRGRQRVQLND�

6OLND����6UHGQML�KRG�JRGLãQMLK�SDGDOLQD�QD�NOLPDWRORãNRM�SRVWDML�%HGQMD
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8� UHJLRQDOQRP� SRJOHGX� SRGUXþMH� ,YDQãþLFH� SULSDGD� KRUVWX� ,YDQãþLFH�� RGQRVQR� ãLURM�
VWUXNWXUQRM� MHGLQLFL� .DOQLN�,YDQãþLFD�2UOLFD� �3UHORJRYLü� L� GUXJL�� ������� 3DOHR]RMVNR�
PH]R]RMVND�MH]JUD�,YDQãþLFH�QHPD�MHGLQVWYHQX�JHRORãNX�L�WHNWRQVNX�JUDÿX��YHü�VH�VDVWRML�
RG�PDQMLK�WHNWRQVNLK�FMHOLQD�PHÿXVREQR�RGYRMHQH�QRUPDOQLP�L�UHYHUVQLP�UDVMHGLPD��D�
SRQHJGMH�L�QDYODþHQMHP��âLPXQLü�L�GUXJL���������1DM]QDþDMQLMH�MH�UDVMHGDQMH�GXå�NRQWDNWD�
WULMDVNLK�NDUERQDWQLK�VWLMHQD�WH�NODVWLþQLK�QDVODJD�SDOHR]RLND��WULMDVD�L�GRQMHJ�PLRFHQD�MHU�
VH�QD�WRP�NRQWDNWX�SRMDYOMXMH�YHüLQD�L]YRUD�
3RGUXþMH�5DYQH�JRUH�LPD�DQWLNOLQDOQX�VWUXNWXUX�±�GRQMRWULMDVNL�NODVWLWL�L]JUDÿXMX�MH]JUX�
DQWLNOLQDOH��GRN�VX�PODÿL� VUHGQMRWULMDVNL�GRORPLWL� L�YDSQHQFL� VD� VMHYHUQH� L� MXåQH�VWUDQH�
PDVLYD��8�UHJLRQDOQRP�VPLVOX�SULSDGD�ãLURM�VWUXNWXUQRM�MHGLQLFL�+DOR]H�0DFHOM�7URMDQH�
�3UHORJRYLü�L�GUXJL���������5DYQD�JRUD�MH�RG�,YDQãþLFH�RGYRMHQD�GLRQLFRP�UHJLRQDOQRJ�
UDVMHGD� V� KRUL]RQWDOQLP� SRPDNRP� 9HOHQMH�5RJDWHF�'UDYD�� 'DQDãQML� L]JOHG� ,YDQãþLFD�
L� 5DYQD� JRUD� MH� SRSULPLOD� WLMHNRP� SOHLVWRFHQD� L� NYDUWDUD�� NDGD� MH� GRãOR� GR� QMH]LQRJ�
L]GL]DQMD�X]� UXEQH� UDVMHGH� �âLPXQLü�� �������âLUH� LVWUDåLYDQR�SRGUXþMH� L]JUDÿHQR� MH� RG�
QDVODJD�SDOHR]RMVNH��PH]R]RMVNH�L�NHQR]RMVNH�VWDURVWL��âLPXQLü�L�GUXJL��������âLPXQLü�L�
drugi, 1983).

.UãNL�YRGRQRVQLFL�VSHFL¿þQH�VX�L�KHWHURJHQH�JUDÿH��9H]DQL�VX�]D�NDUERQDWQH�VWLMHQH�NRMH�
VX� SRGORåQH� SURFHVX� RNUãDYDQMD��1D� SRGUXþMX� LVWUDåLYDQMD� XJODYQRP� VH� UDGL� R� NUãNLP�
YRGRQRVQLFLPD� NRML� VX� SUHWHåLWR� UD]YLMHQL� X� GRORPLWQLP� VWLMHQDPD� WULMDVNH� VWDURVWL�� 8�
VNODGX� V� OLWRORãNLP� VDVWDYRP�� PRUIRORãNLP� SRMDYDPD�� WHNWRQVNLP� GHIRUPDFLMDPD� L�
YRGQLP�SRMDYDPD��QD�SURPDWUDQRP�SRGUXþMX�PRåH�VH�L]GYRMLWL�QHNROLNR�VNXSLQD�VWLMHQD�
UD]OLþLWLK�KLGURJHRORãNLK�NDUDNWHULVWLND��VOLND����
Naslage pukotinsko-kavernozne poroznosti i osrednje vodopropusnosti�REXKYDüDMX�
NDUERQDWQH�VWLMHQH�VUHGQMRWULMDVNH�L�JRUQMRWULMDVNH�VWDURVWL��GRORPLWL��YDSQHQFL��GRORPLWQH�
L� YDSQHQDþNR�GRORPLWQH� EUHþH�� 2YH� QDVODJH� VX� X� JHRORãNRM� SURãORVWL� ELOH� SRGYUJQXWH�
QL]X�WHNWRQVNLK�SURFHVD��WLMHNRP�NRMLK�MH�GRãOR�GR�VWYDUDQMD�VHNXQGDUQH�NRMD�RPRJXüDYD�
LQ¿OWUDFLMX�SRYUãLQVNLK�YRGD�X�GXEOMH�GLMHORYH�NDUERQDWQRJ�PDVLYD��SURFHVH�RNUãDYDQMD�L�
IRUPLUDQMH�YRGRQRVQLND�
Naslage pukotinsko-kavernozne poroznosti i slabe vodopropusnosti� XJODYQRP�
VX� ]DVWXSOMHQH� VLOL¿FLUDQLP� GRORPLWLPD�� YDSQHQFLPD� V� URåQMDFLPD�� WDQNR� XVORMHQLP�
YDSQHQFLPD�� URåQMDFLPD� X� L]PMHQL� V� SMHãþHQMDFLPD� L� ãHMORYLPD�� 5DGL� VH� R� QDVODJDPD�
GRQMRPLRFHQVNH�VWDURVWL�NRMH�X�FMHOLQL�IRUPLUDMX�EDULMHUX� LVWMHFDQMX�SRG]HPQLK�YRGD�L]�
WULMDVNRJ�NDUERQDWQRJ�PDVLYD��
Nepropusne naslage ]DVWXSOMHQH�VX�SDOHR]RMVNLP�L�GRQMRWULMDVNLP��SUHWHåQR�NODVWLþQLK�
VHGLPHQWLPD� WH� YXONDQRJHQR�VHGLPHQWQLP� NRPSOHNVLPD� VUHGQMRWULMVNH� VWDURVWL�� 2YH�
QDVODJH� IRUPLUDMX� KLGURJHRORãNX� YRGRQHSURSXVQX� EDULMHUX� QD� LVWUDåLYDQRP� SRGUXþMX��
5DGL� VH� R� SMHãþHQMDFLPD�� ãHMORYLPD�� ODSRULPD�� NRQJORPHUDWLPD�� SLMHVFLPD� L� JOLQDPD��
WXIRYLPD��URåQMDFLPD�

�UH]XOWDW�VX�WURãHQMD�L�RGODPDQMD�þYUVWLK�
VWLMHQD�L]�]DOHÿD�NRML�VH�VDVWRML�RG�NUãMD��RGORPDND�L�EORNRYD�VWLMHQD�UD]OLþLWLK�GLPHQ]LMD��
PDOH� GHEOMLQH� L� RJUDQLþHQH� UDVSURVWUDQMHQRVWL�� 5DGL� VH� R� DOXYLMDOQLP�� GHOXYLMDOQLP� L�
SUROXYLMDOQLP�QDVODJDPD�NYDUWDUQH�VWDURVWL�
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6OLND����+LGURJHRORãNH�VNLFH�L]YRULãWD�QD�SRGUXþMX�5DYQH�JRUH��%HOVNRJ�GROD�L�,YDQãþLFH�
�VPMHãWDM�X�9DUDåGLQVNRM�åXSDQLML�YLGOMLY�MH�QD�VOLFL���

2GOXND�R�NRQFHVLML�]D�GLVWULEXFLMX�YRGH�L]�L]YRULãWD�QD�,YDQãþLFL�L�5DYQRM�JRUL�L]GDQD�MH�
QD�XNXSQR����� O�V�� ,]YRULãWD�QD�,YDQãþLFL�NRULVWH�VH�]D�RSVNUEX�SLWNRP�YRGRP�,YDQFD��
3ULJRUFD��%HGQMH��äHOMH]QLFH�L�RNROQLK�QDVHOMD��D�L]YRULãWD�QD�5DYQRM�JRUL�]D�YRGRRSVNUEX�
9LãQMLFH��&YHWOLQD��*RUQMH�9RüH��.DPHQLFH��äDURYQLFH�L�.OHQRYQLND�
=D� YRGRRSVNUEX� VX� V� SRGUXþMD� ,YDQãþLFH� ]DKYDüHQL� L]YRUL� äJDQR�9LQR�� %LVWULFD�� %HOL�
=GHQFL�� âXPL� NRML� VX� YH]DQL� X]� UDVMHGQL� NRQWDNW� NRML� VH�PRåH� SUDWLWL� RG� 3ULJRUFD� GR�
*RWDORYFD��+LGURJHRORãND�LVWUDåLYDQMD�X�FLOMX�]DãWLWH�L]YRULãWD�UDÿHQD�VX�X�QHNROLNR�QDYUDWD�
�*UÿDQ�L�GUXJL��������9ODKRYLü��������0UD]�L�/DUYD���������=D�RYD�L]YRULãWD�MH�XWYUÿHQD�
SRYUãLQD�VOLYD�RG�RNR���NP2� L�NRH¿FLMHQW�LQ¿OWUDFLMH�RNR�������'LR�VX�YRGRRSVNUEQRJ�
VXVWDYD�NRMLP�XSUDYOMD�,YNRP�9RGH�G�R�R��L]�,YDQFD��D�NRULVWH�VH�]D�YRGRRSVNUEX�,YDQFD�
L�GMHORPLþQR�RSüLQD�0DUXãHYHF�L�.OHQRYQLN�
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�QDOD]L�VH�QD�����P�Q��P��3UYL�SRGDFL�R�NRULãWHQMX�YRGH�]D�SLüH�
V� RYRJ� ORNDOLWHWD� SRWMHþX� MRã� L]� GDYQH� ������ JRGLQH�� ,]YRU� MH� NDSWLUDQ� V� WUL� DUPLUDQR�
EHWRQVNH�NDSWDåH��VOLND�����'DQDV�VH�]D�MDYQX�YRGRRSVNUEX�NRULVWL�RNR����O�V��D�RVWDWDN�VH�
ERþQLP�SUHOMHYRP�L]�NDSWDåH�XSXãWD�X�RNROLã�NDR�ELRORãNL�PLQLPXP��,YNRP�9RGH��������
Izvorište Bistrica�QDOD]L�VH�QD�����P�Q��P��.DSWDåD�MH�L]JUDÿHQD�������JRGLQH��VOLND�����
*UDYLWDFLMVNLP�FMHYRYRGRP�YRGD�L]�NDSWDåH�VH�GRYRGL�GR�YRGRVSUHPH�QD�NRWL�RG�RNR�����
P�Q��P��(NVSORDWDFLMVND�L]GDãQRVW�L]YRUD�MH����O�V��8�YRGRRSVNUEQL�VXVWDY�XOD]L����O�V��
3UHRVWDOL�GLR�YRGH�L]�L]YRULãWD�XSXãWD�VH�ERþQLP�SUHOMHYRP�L]�NDSWDåH�X�YRGRWRN�%LVWULFX�
(Mraz i Larva, 2008).

Izvorište Beli Zdenci QDOD]L�VH�QD�����P�Q��P��QD�NRQWDNWX�NDUERQDWQRJ�YRGRQRVQLND�
L]JUDÿHQRJ�RG�VUHGQMRWULMDVNLK�GRORPLWD�L�GRORPLWL]LUDQLK�YDSQHQDFD��VOLND�����5DQLMLP�
PMHUHQMLPD�GRELYHQD�MH�L]GDãQRVW�RG�RNR����O�V��V�WLP�GD�VH�]D�YRGRRSVNUEX�NRULVWL���O�V�
�,YNRP�9RGH��������
Izvor Šumi�]DKYDüHQ�MH�������JRGLQH�]D�SRWUHEH�YRMVNH��3RG]HPQD�YRGD�VH�KRUL]RQWDOQLP�
GUHQRP� GRYRGL� X� FUSQX� VWDQLFX�� .DSWDåD� âXPL� �VOLND� ��� QDOD]L� VH� XQXWDU� GRORPLWD�
VUHGQMRWULMDVNH�VWDURVWL��QD�����P�Q��P��0MHUHQMLPD�L]GDãQRVWL�]DKYDWD�L�L]YRULãWD�âXPL�
GRELYHQD� MH� XNXSQD� L]GDãQRVW� RG� RNR� ��� O�V� WH� YUOR� XMHGQDþHQH� YULMHGQRVWL� ]DKYDüHQH�
NROLþLQH�YRGH�RG�RNR���� O�V� �0UD]� L�/DUYD���������5D]OLND�YRGH�QLMH�NDSWLUDQD��YHü�VH�
VORERGQR�GUHQLUD�X�MDUDN��(NVSORDWDFLMVND�L]GDãQRVW�]DKYDWD�MH����O�V��,YNRP��9RGH��������
'UXJL� GLR� V� YRGRRSVNUEH� V� SRGUXþMD� ,YDQãþLFH� YH]DQ� MH� ]D� SRGUXþMH� %HOVNRJ� GROD��
=DKYDW�YRGH�QD�SRGUXþMX�Belskog dola sastoji se od dva izvorišta�NRMD�VX�PHÿXVREQR�
XGDOMHQD�RNR�����PHWDUD�±�*RUQMHJ�L]YRUD�QD�����P�Q��P��L�'RQMHJ�L]YRUD�QD�����P�Q��
P��,]YRULãWD�VX�VPMHãWHQD�X]�YRGRWRNX�%HOVNL�SRWRN�L�FHVWX�3RGUXWH�%HOD��VOLND�����'LR�
VX�YRGRRSVNUEQRJ�VXVWDYD�NRMLP�XSUDYOMD�9DUNRP�G�G��L]�9DUDåGLQD��=D�RYD�L]YRULãWD�MH�
XWYUÿHQD�SRYUãLQD�VOLYD�RG�RNR���NP2��D�NRH¿FLMHQW�LQ¿OWUDFLMH�RNR�������%DþDQL�L�GUXJL��
�������9RGRLVWUDåQLP�UDGRYLPD�XWYUÿHQR�MH�GD�MH�QDMYHüL�GLR�VOLYD�L]JUDÿHQ�RG�GRORPLWD�
�*UÿDQ�L�GUXJL��������*UÿDQ�L�6WUHOHF��������
*ODYQD� PMHVWD� LVWMHFDQMD� SRG]HPQH� YRGH� L]� SXNRWLQVNR�NDYHUQR]QRJ� YRGRQRVQLND�
VUHGLãQMHJ�L�MXJR]DSDGQRJ�GLMHOD�5DYQH�JRUH�SUHGVWDYOMDMX�L]YRUL�6XWLQVND�L�5DYQD�*RUD�
NRMD�VX�XMHGQR�]DKYDüHQD� L�]D�YRGRRSVNUEX�RNROQRJ�SRGUXþMD��'LR�VX�YRGRRSVNUEQRJ�
VXVWDYD�NRMLP�XSUDYOMD�,YNRP�9RGH�G�R�R��L]�,YDQFD��D�NRULVWH�VH�]D�YRGRRSVNUEX�JUDGD�
/HSRJODYH�� RSüLQH� %HGQMD�� JUDGD� /HSRJODYH� L� PDQMLP� GLMHORP� RSüLQH� 'RQMD� 9RüD��
+LGURJHRORãND� LVWUDåLYDQMD� X� FLOMX� ]DãWLWH� RYLK� L]YRULãWD� UDÿHQD� VX� X� QHNROLNR� QDYUDWD�
�*UÿDQ�L�GUXJL��������9ODKRYLü��������0UD]�L�/DUYD��������
Izvorište Sutinska�QDOD]L�VH�X�VMHYHUQRP�GLMHOX�NDQMRQD�9HOLND�6XWLQVND��VOLND�����.DSWDåD�
MH� L]JUDÿHQD�������JRGLQH��D�QDOD]L�VH�QD�QDGPRUVNRM�YLVLQL�RG�����P��(NVSORDWDFLMVNL�
NDSDFLWHW� ]DKYDWD� L]QRVL� ��� O�V�� D� X� GXåLP� VXãQLP� UD]GREOMLPD� XRþHQR� MH� VPDQMHQMH�
L]GDãQRVWL�NDSWDåH��0UD]�L�/DUYD��������
Izvorište Ravna Gora�QDOD]L�VH�X�VUHGLãQMHP�GLMHOX�PDVLYD�5DYQH�JRUH��QD�QDGPRUVNRM�
YLVLQL� RG� ����P� �VOLND� ����.DSWLUDQMH� L]YRUD� L]YUãHQR� MH� VHGDPGHVHWLK� JRGLQD� SURãORJ�
VWROMHüD�� 3URYHGHQD� PMHUHQMD� SRND]DOD� VX� YHOLNH� RVFLODFLMH� L]GDãQRVWL�� RG� �� GR� ��� O�V�
�0UD]�L�/DUYD���������6DGDãQMD�HNVSORDWDFLMVND�L]GDãQRVW�]DKYDWD�L]QRVL����O�V��,YNRP�
9RGH���������8�SRþHWNX�VH�UDGLOR�R�ORNDOQRP�YRGRYRGX�NRML�MH�������JRGLQH�XNOMXþHQ�X�
MDYQX�YRGRRSVNUEQX�PUHåX��,]YRULãWH�MH�SRGORåQR�XWMHFDMX�MDþLK�SDGDOLQD��]ERJ�þHJD�MH�
L]JUDÿHQD�L�¿OWDUVND�VWDQLFD�V�SMHãþDQLP�¿OWULPD�
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6OLND����3RORåDMQD�VNLFD�L]YRULãWD�QD�,YDQãþLFL�L�5DYQRM�JRUL����äJDQR�YLQR�����%LVWULFD��
��%HOL�]GHQFL����âXPL����9LãQMLFD����5DYQD�JRUD����6XWLQVND����%HOVNL�GRO��*RUQML��

��%HOVNL�GRO��'RQML�

4. STANJE ZAŠTITE I KVALITETA VODE

3UHPD�RVQRYQRP�NHPLMVNRP�VDVWDYX��X]RUNRYDQH�YRGH�SULSDGDMX�&D�+&2
3
 do CaMg-

HCO
3
� WLSX� YRGD�� 2YDNDY� KLGURNHPLMVNL� IDFLMHV� SRVOMHGLFD� MH� RWDSDQMD� NDUERQDWD�

�YDSQHQDFD�L�GRORPLWD���7HPSHUDWXUH�X]RUNRYDQLK�YRGD�L]�NDSWDåD�QD�SRGUXþMX�,YDQãþLFH�
L�5DYQH�JRUH�NUHüX�VH�RG���GR����&��9ULMHGQRVWL�HOHNWUROLWLþNH�YRGOMLYRVWL�NUHüX�VH�RG�����
GR�����ȝ6�FP��S+�YULMHGQRVWL�X]RUNRYDQLK�YRGD�QD�SRGUXþMX�,YDQãþLFH�VH�NUHüX�RNR������
RGQRVQR�QHXWUDOQH�GR�VODER�DONDOQH�YRGH��0UD]�L�/DUYD���������ãWR�MH�SRVOMHGLFD�RWDSDQMD�
NDUERQDWQLK�PLQHUDOD�X]�SULVXWQRVW�RWRSOMHQH�XJOMLþQH�NLVHOLQH�X�YRGL�
6YL�RGUHÿLYDQL�NHPLMVNL�L�LQGLNDWRUVNL�SDUDPHWUL�]GUDYVWYHQH�LVSUDYQRVWL�YRGH�]D�OMXGVNX�
SRWURãQMX� GDOHNR� VX� LVSRG�0'.� YULMHGQRVWL�� 3RYUHPHQR� MH� LSDN� ]DELOMHåHQL� SRYHüDQL�
VDGUåDML�åHOMH]D�L�PDQJDQD��0UD]�L�/DUYD���������'RVDGDãQMLP�LVWUDåLYDQMLPD�XWYUÿHQR�
MH�GD�VH�UDGL�R�SULURGQRP�SRULMHNOX�MHU�MH�GLR�SRGUXþMD�SULKUDQMLYDQMD�YH]DQ�]D�HUXSWLYH��
0LNURELRORãNL�SRND]DWHOML�]GUDYVWYHQH�LVSUDYQRVWL�YRGH�]D�OMXGVNX�SRWURãQMX�QD�SRMHGLQLP�
L]YRULPD� SRYUHPHQR� SUHPDãXMX�0'.� �,YNRP�9RGH�� ������9DUNRP�� �������0HÿXWLP��
ELWQR�MH�VSRPHQXWL�NDNR�EDNWHULRORãNL�VDVWDY�SRG]HPQH�YRGH�QLMH�MHGDQ�RG�SRND]DWHOMD�
SUHGORåHQLK�2NYLUQRP�GLUHNWLYRP�R�YRGDPD��2'9��������LOL�'LUHNWLYRP�R�SRG]HPQLP�
YRGDPD��*:'��������SRPRüX�NRMLK�VH�SUDWL�NDNYRüD�SRG]HPQH�YRGH�L�WHPHOMHP�NRMHJD�
VH�SURFMHQMXMH�VWDQMH�NDNYRüH�YRGRQRVQLND�MHU�VH�EDNWHULMH�L]�YRGH�PRJX�UHODWLYQR�ODNR�
XNORQLWL�SURFHVRP�GH]LQIHNFLMH�
3ULURGQD� UDQMLYRVW� VOLYQLK� SRGUXþMD� NDR� L� SURFMHQH� XNXSQRJ� UL]LND� ]D� SRG]HPQH� YRGH�
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WHPHOMHP�NODVL¿FLUDQLK�NDUDWD�RSDVQRVWL��QLVX�RGUHÿLYDQH�MHU�]DNRQVNL�QLVX�REDYH]QH�
1D�NYDOLWHWX�YRGH�L�QMH]LQX�]DãWLWX�XWMHþH�L�GXåLQD�]DGUåDYDQMD�YRGH�X�SRG]HPOMX��3URYHGHQD�
LVWUDåLYDQMD�VWDELOQLK� L]RWRSD�YRGH�XSXüXMX�QD�REQDYOMDQMH� L]YRUVNLK�YRGD�SDGDOLQDPD��
9RGH�QD� L]YRULPD�äJDQR�9LQR��%LVWULFD��%HOL�=GHQFL�SRND]DOH�VX�PDOH�YDULMDFLMH�į18O,

RGQRVQR�GXåH�]DGUåDYDQMH�YRGH�X�SRG]HPOMX��GRN�VH�X�SRGUXþMX�SULKUDQMLYDQMD�L]YRULãWD�
âXPL�]DPLMHüHQH�PQRJR�YHüH�YDULMDFLMH��3URVMHþQD�VWDURVW�YRGH�RGUHÿLYDQD�MH�WHPHOMHP�
DNWLYQRVWL� WULFLMD� WH�RQD� L]QRVL� � L]PHÿX���� L����JRGLQD�]D� L]YRUH�äJDQR�9LQR��%LVWULFD��
%HOL� =GHQFL�� GRN� MH� ]D� L]YRU� âXPL� RGUHÿHQD� SURVMHþQD� VWDURVW� YRGH� RG� JRGLQX� GDQD��
,]RWRSQH�DQDOL]H�SRND]XMX�GD�MH�QD�SRGUXþMX�5DYQH�JRUH�GRPLQDQWDQ�EU]L�WRN�XVOLMHG�EU]H�
LQ¿OWULUDMX�SDGDOLQD�X�SRG]HPOMH�WH�GD�VX�YRGH�QD�L]YRUX�6XWLQVND�QHãWR�VWDULMH�RG�RQLK�QD�
izvoru Ravna Gora. (Mraz i Larva, 2008).

=D�L]YRULãWD�QD�SRGUXþMX�,YDQãþLFH�L�5DYQH�*RUH�QD�VQD]L�VX�RGOXNH�R�]DãWLWL�L]YRULãWD�L�
RGUHÿLYDQMX�]RQD�VDQLWDUQH�]DãWLWH�MRã�L]��������6O�YM�9ä������������������NRMH�VX�GRQLMHWH�
QD�WHPHOMX�WDGD�YDåHüHJ�SUDYLOQLND�R�]RQDPD�VDQLWDUQH�]DãWLWH�L]YRULãWD��11�����������8�
PHÿXYUHPHQX�VX�QDSUDYOMHQD�QRYD�KLGURJHRORãND�LVWUDåLYDQMD��0UD]�L�/DUYD���������X�FLOMX�
XVNODÿLYDQMD�]DãWLWH�V�QRYRP�]DNRQVNRP�UHJXODWLYRP��11��������������������7LMHNRP�
������RþHNXMH�VH�L�GRQRãHQMH�QRYH�RGOXNH�R�]DãWLWL�L]YRULãWD�QD�SRGUXþMX�,YDQãþLFH�L�5DYQH�
*RUH��=DãWLWD�L]YRULãWD�%HOVNL�GRO�SURSLVDQD�MH�2GOXNRP�R�]DãWLWL�L]YRULãWD�%HOVNL�'RO��6O�
YM�9ä��������������������=RQH�VDQLWDUQH�]DãWLWH�VX�RGUHÿHQH�VX�QD�WHPHOMX�SUHWKRGQLK�
YRGRLVWUDåQLK� UDGRYD� �%DþDQL� L�GUXJL���������GRN�VX�PMHUH�]DãWLWH� L� VDQDFLMH�X�]RQDPD�
]DãWLWH�SURSLVDQH�SURJUDPRP�]D�SURYRÿHQMH�PMHUD��0HDãNL��������

=ERJ� VORåHQLK� KLGURJHRORãNLK� RGQRVD� NUãNL� YRGRQRVQLFL� þHVWR� VX� QHGRYROMQR� LOL�
QHUDYQRPMHUQR�LVWUDåHQL��5D]OLþLW�VWXSDQM�L]GDãQRVWL�NDR�L�UD]OLþLWH�NROLþLQH�REQRYOMLYLK�
]DOLKD� SRG]HPQLK� YRGD� NRMH� VH� GLMHORP� WHPHOML� L� QD� SURFMHQDPD�� X]URNXMX� QMLKRYR�
QHXMHGQDþHQR� LVNRULãWDYDQMH�� 9UOR� þHVWR� L� UD]OLþLWD� SULURGQD� NYDOLWHWH� YRGH� XWMHþH� QD�
VWXSDQM�QMLKRYRJ�NRULãWHQMD��%LOR�EL�YUOR�NRULVQR�SURYHVWL�RGUHÿLYDQMD�SULURGQH�UDQMLYRVWL�
NDUERQDWQLK�YRGRQRVQLND�NDR�L�RGUHÿLYDQMD�SULRULWHWD�SUL�]DãWLWL�SRMHGLQLK�SRGUXþMD�MHU�VH�
]D�VDGD�QLVX�SURYRGLOD��V�RE]LURP�GD�]DNRQVNL�QLVX�REYH]QD��6YH�WR�RWHåDYD�NRULãWHQMH�L�
XþLQNRYLWLMX�]DãWLWX�NUãNLK�YRGQLK�UHVXUVD��1HGYRMEHQR�VH�UDGL�R�YUOR�YULMHGQLP�UH]HUYDPD�
NYDOLWHWQH�SLWNH�X�NRMLPD�EL�VH�FLOMDQLP�LVWUDåLYDQMD�PRJOH�QDüL�GRGDWQH�NROLþLQH�SLWNH�
YRGH��D�]DãWLWD�EL�PRJOD�ELWL�XPMHUHQD�QD�JODYQH�SUREOHPH�NRML�XWMHþX�QD�NYDOLWHWX�YRGH�X�
VOLYRP�SRGUXþMX��7LPH�EL�GRãOR�GR�GDOMQMH�UDFLRQDOL]DFLMH�]DãWLüHQRJ�SRGUXþMD�
'R�VDGD�SURYHGHQD�LVWUDåLYDQMD�QD�SRGUXþMX�,YDQãþLFH�L�5DYQH�JRUH�XND]DOD�VX�QD�VOMHGHüH�
VSHFL¿þQRVWL�� YHüH� RVFLODFLMH� X� NROLþLQDPD� LVWMHFDQMD� L]YRUD� QD� 5DYQRM� JRUL�� SRVWRMDQ�
UHåLP� LVWMHFDQMD� L]YRUD� QD� ,YDQãþLFL� �V� L]QLPNRP� L]YRUD� âXPL��� L]YRUL� QD� ,YDQãþLFL�
LPDMX�GXåH�YULMHPH�]DGUåDYDQMD�YRGH�X�SRG]HPOMX��VSRULMX� LQ¿OWUDFLMX�YRGH�V�SRYUãLQH�
WHUHQD�L�PDQMH�VX�SRGORåQL�XWMHFDMX�VH]RQVNLK�SURPMHQD�L�SDGDOLQDPD���SRVOMHGLþQR�MH�L�
NYDOLWHWD�YRGH�QD�,YDQãþLFL�YUOR�GREUD��,]YRUL�5DYQH�JRUH�L]UD]LWR�VX�SRGORåQL�XWMHFDMX�
VH]RQVNLK�SURPMHQD��YULMHPH�]DGUåDYDQMD�YRGH�X�SRG]HPOMX�MH�NUDüH��EU]D�MH�LQ¿OWUDFLMD�
YRGH�V�SRYUãLQH���SRVOMHGLþQR�PLNURELRORãNL�SRND]DWHOML�QH�]DGRYROMDYDMX�XYLMHN�XYMHWH�
]D�GREUX�NDNYRüX�WH�VH�YRGH�REUDÿXMX�SULMH�GDOMQMH�GLVWULEXFLMH��8MHGQDþHQH�YULMHGQRVWL�
WHPSHUDWXUH� X]RUNRYDQLK� YRGD� V� SRGUXþMD� ,YDQãþLFH� L� 5DYQH� JRUH� XSXüXMX� QD� VUHGQMX�
JRGLãQMX� WHPSHUDWXUX� SRGUXþMD� SULKUDQMLYDQMD� L]YRUD�� GRN� YULMHGQRVWL� HOHNWUROLWLþNH�
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YRGOMLYRVWL�XSXüXMH�QD�PDOL�XWMHFDM�VH]RQVNLK�SDGDOLQD�QD�L]YRUH�
3RYUãLQH� ]DãWLWQLK� ]RQD� SURPDWUDQLK� L]YRULãWD� QD� 5DYQRM� JRUL� L]QRVH� RNR� �� NP2, za 

VNXSLQX�L]YRUD�QD�,YDQãþLFL��äJDQR�9LQR��%LVWULFD��%HOL�=GHQFL��âXPL�RNR������NP2, dok 

MH�]D�SRGUXþMH�%HOVNRJ�GROD�WR�RNR���NP2��6�RE]LURP�QD�KLGURJHRORãNH�XYMHWH�L�GR�VDGD�
SURYHGHQD�LVWUDåLYDQMD��YUOR�MH�YMHURMDWQR�GD�KLGURJHRORãNL�VOLY�QH�RGJRYDUD�WRSRJUDIVNRP�
VOLYX� WH� EL� X� VNODGX� V� WLP� WUHEDOR� SURYHVWL� GRGDWQD� LVWUDåLYDQMD� X� FLOMX� MRã� SUHFL]QLMHJ�
RGUHÿLYDQMD� VOLYQRJ� SRGUXþMD�� SULWRP� EL� SRPRJOD� L� GDOMQMD� GHWDOMQLMD� L� GXJRWUDMQLMD�
L]RWRSQD�LVWUDåLYDQMD��5HODWLYQR�PDOH�SRYUãLQH�SULSDGDMXüLK�VOLYRYD��NDR�L�þLQMHQLFD�GD�VH�
UDGL�R�NUãNRP�RWYRUHQRP�YRGRQRVQLNX�EH]�]QDþDMQLMLK�L]RODWRUVNLK�QDVODJD�QD�SRYUãLQL��
XYMHWRYDOL�VX�GD�VH�QLWL�NRG�MHGQRJ�L]YRUD�QH�RGUHÿXMH�,9��]RQD�VDQLWDUQH�]DãWLWH��YHü�MH�
FMHORNXSQD�SRYUãLQD�UHGH¿QLUDQRJ�VOLYD�RGUHÿHQD�NDR�,,,��]RQD�VDQLWDUQH�]DãWLWH�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.41.

OCJEDITE POROZNOSTI TEKTOFACIJESA DOLOMIT-

DOLOMITA

6$ä(7$.��8�UDVMHGQLP�]RQDPD�� UDVMHGLPD� L�X�RWYRUHQLP�SXNRWLQDPD��QD�YLãH�PMHVWD��
XRþHQ�MH�GRORPLW�NRML�MH�WHNWRQVNLP�L�HUR]LMVNLP�SURFHVLPD�]GUREOMHQ�L�XVLWQMHQ�GR�NODVWD�
GLPHQ]LMD�SLMHVND�L�SUDKD��6�RE]LURP�QD�WHNWRQVNR�SRULMHNOR��VYUVWDQ�MH�X�]DVHEDQ�WHNWR-

IDFLMHV�QD]YDQ�'RORPLWQL�JUXV��6�RE]LURP�GD�VH�UDGL�R�GRORPLWX�PHÿX]UQVNH�SRUR]QRVWL��
V�KLGURJHRORãNRJ�VWDMDOLãWD�SUHGVWDYOMD�YDåQX�SRMDYX��MHU�PRåH�X�QHNLP�XYMHWLPD�XWMHFDWL�
QD�FLUNXODFLMX�YRGH�RGQRVQR�SRVSMHãLWL�SULKUDQMLYDQMH�GXEOMLK�YRGRQRVQLND��+LGUDXOLþNH�
]QDþDMNH� DQDOL]LUDQH� VX� SRPRüX� .R]HQ\�&DUPDQ�H�� 6FKOLFKWHU�RYH� L� 86%5�RYH� HP-

SLULMVNH� IRUPXOH��'RELYHQH� YULMHGQRVWL� KLGUDXOLþNLK� YRGOMLYRVWL� GRORPLWQRJ� JUXVD� VX� X�
UDVSRQX�RG�����[��-3�GR�����[��-6�P�V��2FMHGLWH�SRUR]QRVWL�VX�SURFLMHQMHQH�QD�WHPHOMX�
RGQRVD�RFMHGLWH�SRUR]QRVWL�L�VUHGQMH�YHOLþLQH�]UQD��RGUHÿHQH�QD�WHPHOMX�JUDQXORPHWULMHVNH�
DQDOL]H��WH�VH�QDOD]H�X�UDVSRQX�RG����GR�������5H]XOWDWL�XND]XMX�GD�XNROLNR�MH�GRORPLWQL�
JUXV�UD]YLMHQ�X�ãLURNRP�L�GXERNLP�UDVMHGQLP�]RQDPD��SUHGVWDYOMD�]RQH�SRYHüDQH�SRUR-

]QRVWL�L�SURSXVQRVWL�X�RGQRVX�QD�RNROQH�VWLMHQH�WH�SRVSMHãXMH�LQ¿OWUDFLMX�RERULQVNLK�YRGD�
X�SRG]HPOMH�
./-8ý1(� 5,-(ý,�� GRORPLWQL� JUXV�� KLGUDXOLþND� YRGOMLYRVW�� RFMHGLWD� SRUR]QRVW��
äXPEHUDþNR�JRUMH

$%675$&7��,Q�WKH�IDXOW�]RQHV��IDXOWV�DQG�RSHQ�IUDFWXUHV��FUXVKHG�GRORPLWH�URFNV�ZHUH�
REVHUYHG�LQ�PXOWLSOH�SODFHV��7KHVH�GRORPLWHV�ZHUH�FUXVKHG�E\�WHFWRQLF�DQG�HURVLRQDO�SUR-

FHVVHV�XS�WR�WKH�JUDLQ�VL]H�RI�VDQG�DQG�VLOW��&RQVLGHULQJ�LWV�WHFWRQLF�RULJLQ��LW�LV�FODVVL¿HG�
LQWR�DQ�LQGLYLGXDO�WHFWRIDFLHV�FDOOHG�WKH�'RORPLWH�JUXV��6LQFH�WKH�SRURVLW\�RI�WKHVH�GROR-

PLWHV�DUH�LQWHUJUDQXODU��LW�SUHVHQWV�DQ�LPSRUWDQW�SKHQRPHQRQ�IURP�WKH�K\GURJHRORJLFDO�
YLHSRLQW�EHFDXVH�LW�PD\��LQ�VRPH�FLUFXPVWDQFHV��D൵HFW�ZDWHU�FLUFXODWLRQ�DQG�LPSURYH�ZD-
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WHU�LQ¿OWUDWLRQ�LQ�GHHSHU�DTXLIHUV��7KH�K\GUDXOLF�IHDWXUHV�ZHUH�DQDO\]HG�XVLQJ�WKH�.R]HQ\�
&DUPDQ��6FKOLFKWHU�DQG�86%5�HPSLULFDO�IRUPXODH��7KH�FDOFXODWHG�K\GUDXOLF�FRQGXFWLYLW\�
YDOXHV�RI�WKH�'RORPLWH�JUXV�DUH�LQ�WKH�UDQJH�RI������[���-3�WR������[���-6�P�V��7KH�SRURVLW\�
ZDV�H[SUHVVHG�DV�D�VSHFL¿F�\LHOG�WKDW�ZDV�HVWLPDWHG�EDVHG�RQ�WKH�UDWLR�RI�VSHFL¿F�\LHOG�
DQG�DYHUDJH�JUDLQ�VL]H��GHWHUPLQHG�XVLQJ�WKH�JUDQXORPHWU\�DQDO\VLV���7KH�VSHFL¿F�\LHOG�
YDOXHV�DUH�LQ�UDQJH�IURP����WR�������7KH�UHVXOWV�LQGLFDWH�WKDW�LI�WKH�'RORPLWH�JUXV�LV�GH-
YHORSHG�LQ�ZLGH��UHODWLYHO\�GHHS�IDXOW�]RQHV��LW�UHSUHVHQWV�DUHDV�RI�LQFUHDVHG�SRURVLW\�DQG�
SHUPHDELOLW\�LQ�UHODWLRQ�WR�WKH�VXUURXQGLQJ�URFNV�DQG�HQKDQFHV�WKH�LQ¿OWUDWLRQ�RI�UDLQZD-
WHU�LQWR�WKH�XQGHUJURXQG�
.(<:25'6��'RORPLWH�JUXV��K\GUDXOLF�FRQGXFWLYLW\��VSHFL¿F�\LHOG��äXPEHUDN�0WV�

1. UVOD

8� SRGUXþMX� äXPEHUDþNRJ� JRUMD� �VOLND� ���� X� ]RQDPD� ]QDþDMQLK� UDVMHGD� L� X� RWYRUHQLP�
SXNRWLQDPD��QD�YLãH�PMHVWD��XRþHQ�MH�GRORPLW�NRML�MH�WHNWRQVNLP�SURFHVLPD�]GUREOMHQ�L�
XVLWQMHQ�GR�NODVWD�GLPHQ]LMD�SLMHVND�L�SUDKD��3RUR]QRVW�WDNR�]GUREOMHQRJ�GRORPLWD�YLãH�QLMH�
SXNRWLQVNRJ�QHJR�PHÿX]UQVNRJ�WLSD�WH�PRåH�SUHGVWDYOMDWL�SRGUXþMD�ODNãHJ�SULKUDQMLYDQMD�
GXEOMLK� YRGRQRVQLND� �3DYLþLü�� ������� *UDQXORPHWULMVNL� VDVWDY� SUHGVWDYOMD� UDVSRGMHOX�
YHOLþLQH� þHVWLFD� WOD�VWLMHQH� � L]UDåHQX� X� SRVWRWNX� PDVH�� 1D� WHPHOMX� JUDQXORPHWULMVNRJ�
VDVWDYD�PRJX� VH� RGUHGLWL� ¿]LNDOQH� NDUDNWHULVWLNH� WOD� LOL� VWLMHQH�� SULPMHULFH� SURSXVQRVW��
VWLãOMLYRVW��NDSLODUQRVW��¿OWDUVND�VYRMVWYD�LWG��3UHPD�GRPLQDQWQRM�YHOLþLQL�]UQD�VWLMHQH�LOL�
WOD�SR�86'$�NODVL¿NDFLML�VYUVWDYDPR�X�VNXSLQH��SLMHVFL�L�ãOMXQFL��NUXSQR]UQDVWL�PDWHULMDO��
WH�SUDKRYH�L�JOLQH��VLWQR]UQDVWL�PDWHULMDO���

6OLND����=HPOMRSLVQL�SRORåDM�JHRPRUIRORãNH�FMHOLQH�äXPEHUDþNRJ�L�6DPRERUVNRJ�JRUMD�
WH�*RUMDQDFD�X�5HSXEOLFL�6ORYHQLML��3DYLþLü�������
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+LGUDXOLþND�YRGOMLYRVWL�GRORPLWQRJ�JUXVD�SURFLMHQMHQD� MH�QD� WHPHOMX�JUDQXORPHWULMVNLK�
DQDOL]D��SRPRüX�WHRULMVNLK��.R]HQ\�&DUPDQ��6FKOLFKWHU��L�HPSLULMVNLK��86%5��IRUPXOD�
NRMH�VH�þHVWR�NRULVWH�X�KLGURJHRORJLML��]D�RGUHÿLYDQMH�KLGUDXOLþNLK�YRGOMLYRVWL�QHYH]DQLK�
VHGLPHQDWD��8UXPRYLü��������3DYLþLü���������3RUR]QRVW�GRORPLWQRJ�JUXVD�MH�SURFLMHQMHQD�
SRPRüX� GLMDJUDPD� RGQRVD� VUHGQMH� YHOLþLQH� ]UQD� L� SRUR]QRVWL� ]D� QHYH]DQH� PDWHULMDOH�
�8UXPRYLü���������3RGUREQL�RSLVL�QDþLQMHQLK�DQDOL]D�L�GRELYHQLK�UH]XOWDWD�REMDYOMHQL�VX�
X�3DYLþLü���������

2. MATERIJALI I METODE

'RORPLWQL�JUXV�MH�GRORPLW�NRML�MH�WHNWRQVNLP�L�HUR]LMVNLP�SURFHVLPD�]GUREOMHQ�L�XVLWQMHQ�
GR� NODVWD� GLPHQ]LMD� SLMHVND� L� SUDKD�� WH� LPD� PHÿX]UQVNX� SRUR]QRVW�� DOL� MH� WHNWRQVNRJ�
SRULMHNOD� �3DYLþLü�� ������� 6WRJD� WDNDY� GRORPLW� SUHGVWDYOMD� ]DVHEDQ� WHNWRIDFLMHV�� 2VLP�
WHNWRQVNLK�XWMHFDMD��GUREOMHQMH�GRORPLWD�X�JUXV�SRVSMHãHQR�MH�L�WURãHQMHP�QD�SRYUãLQL��
+LGUDXOLþNX�YRGOMLYRVW�PRåH�VH�RGUHGLWL�QD� WHPHOMX� UH]XOWDWD�JUDQXORPHWULMVNLK�DQDOL]D�
SRPRüX�NRULãWHQMHP�WHRULMVNL�L�LVNXVWYHQR�UD]YLMHQLK�IRUPXOD��ýHVWR�VH�NRULVWH�+D]HQRYD��
.R]HQ\�&DUPDQRYD��86%5��%H\HURYD� L�6OLFKWHURYD�IRUPXOD��ãWR� MH�GHWDOMQR�RSLVDQR�X�
8UXPRYLü��������(IHNWLYQD�SRUR]QRVW�QHNRQVROLGLUDQLK�NODVWLþQLK�QDVODJD�PRåH�VH�L]UD]LWL�
NDR� IXQNFLMD� JUDQXORPHWULMVNRJ� VDVWDYD� �.HUDQWK�� ������ 8UXPRYLü�� ������ 8UXPRYLü��
2016) (slika 2.). 

6OLND����0LQLPDOQH��PDNVLPDOQH�L�VUHGQMH�YULMHGQRVWL�SRUR]QRVWL�X�IXQNFLML�YHOLþLQH�]UQD�
�8UXPRYLü�������
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Slika 3��.DUWD�V�ORNDFLMDPD�X]RUDND�GRORPLWQRJ�JUXVD��3DYLþLü�������

6OLND����$��L�%��,]GDQDN�UHVHGLPHQWLUDQRJ�GRORPLWQRJ�JUXVD�X�EOL]LQL�]QDþDMQLMLK�
UDVMHGD��&��RNR�����PHWDUD�GDOMH��SULPDUQL�L]GDQDN�V�MRã�YLGOMLYLP�UDVMHGQLP�SORKDPD�

�3DYLþLü�������



451+59$76.(�92'(�8�=$â7,7,�2.2/,â$�,�35,52'(

6� FLOMHP� LQWHUSUHWDFLMH� KLGUDXOLþNH� XORJH� GRORPLWQRJ� JUXVD� QD� WHUHQX�� WHUHQVNL� UDG�
VDVWRMDR�VH�RG�WHUHQVNH�SURVSHNFLMH�L�RGUHÿLYDQMD�SRYROMQLK�ORNDFLMD�]D�X]LPDQMH�X]RUDND�
WH�SULNXSOMDQMD�X]RUDND��XNXSQR�����]D�JUDQXORPHWULMVNH�DQDOL]H��VOLND�����VOLND������1D�
WHPHOMX� JUDQXORPHWULMVNLK� DQDOL]D� SURFLMHQMHQD� MH� KLGUDXOLþND� YRGOMLYRVW� VYLK� X]RUDND��
3UHPD�8UXPRYLü���������NRULãWHQH�VX�.R]HQ\�&DUPDQRYD��.R]HQ\��������&DUPDQ��������
�������������������6OLFKWHURYD�MHGQDGåED��6OLFKWHU��������������9XNRYLü�	�6RUR�������
�������86%5��-XVWLQ�HW�DO��������9XNRYLü�	�6RUR��������L�%H\HURYD��%H\HU�������������
IRUPXOD�� 3RUR]QRVW� GRORPLWQRJ� JUXVD� PRåH� VH� RGUHGLWL� QD� WHPHOMX� JUDQXORPHWULMVNLK�
DQDOL]D��RGQRVQR�QD�WHPHOMX�YHOLþLQH�VUHGQMHJ�]UQD��8UXPRYLü��������3DYLþLü���������

3. REZULTATI

,]�UH]XOWDWD�JUDQXORPHWULMVNLK�DQDOL]D�PRåH�VH�]DNOMXþLWL�GD�X�YHüLQL�X]RUDND�SUHYODGDYDMX�
þHVWLFH�YHOLþLQH� ãOMXQND� WH� VX�GH¿�QLUDQL�NDR�GREUR� LOL� VODER�JUDGXLUDQL� ãOMXQFL� V� LOL�EH]�
SLMHVND� �VOLND� ����� ,]X]HWDN� MH� X]RUDN�*5��� NRML� VDGUåL� ������ ãOMXQND� �3DYLþLü�� �����.
9DåQR�MH�QDSRPHQXWL�GD�SUDKRYLWH�NRPSRQHQWH�X�WUL�X]RUDND�LPD�YUOR�PDOR�LOL�X�WUDJRYLPD�
�3DYLþLü���������1DMYHüL�L]GDQDN�GRORPLWQRJ�JUXVD�XRþHQ�X�SRGUXþMX�äXPEHUND�MH�X�WRþNL�
*5����QHGDOHNR�RG�L]YRUD�.XSþLQH��'RORPLWQL�JUXV�PMHVWLPLFH�MH�SRYUãLQVNLP�WURãHQMHP�
L� UHVHGLPHQWLUDQ��*UXV� MH� UH]XOWDW� WHNWRQVNH�DNWLYQRVWL�QD� UDVMHGLPD�SUL�YUKX�EUGD�QR� L�
WURãHQMD�QD�SRYUãLQL� WH� WUDQVSRUWD�]GUREOMHQRJ�PDWHULMDOD�QL]�SDGLQX� WH� MH�YLGOMLY� VPMHU�
SDOHRWUDQVSRUWD��

Slika 5. 8VSRUHGED�JUDQXORPHWULMVNLK�DQDOL]D�X]RUDND�L]GYRMHQLK�X]RUDND�

,]UDþXQDWH�YULMHGQRVWL�KLGUDXOLþNLK�YRGOMLYRVWL�SRPRüX�.R]HQ\�&DUPDQ�L�6OLFKWHU�IRUPXOD�
GDMX�JRWRYR�LGHQWLþQH�YULMHGQRVWL��WDEOLFD����
Hidraulička vodljivost Beyerovom formulom se može izračunati samo za uzorak GR-2 jer 
valjanost tog izraza je ograničena uvjetima (Urumović, 2013):
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�������PP�!� D
10
������PP�

- &X������«�NRH¿FLMHQW�XMHGQDþHQRVWL�

7DEOLFD����5H]XOWDWL�KLGUDXOLþNLK�YRGOMLYRVWL�X]RUDND�QD�WHPHOMX�HPSLULMVNLK�MHGQDGåEL�

Oznake uzoraka

Terenska oznaka
21-per-grus 

1+2+3 38-per-rp 40-per-rp1 40-per-rp2 43-per-rpi

vodljivost (m/s)-
Kozeny- Carman

4,36 [���-6 4,82 [���-4 5,88 [���-6 3,21 [���-4 3,09 [���-4

vodljivost (m/s)-
Slichter

4,96 [���-6 6,35 [���-4 7,23 [���-6 3,92 [���-4 4,03 [���-4

vodljivost (m/s)-
USBR

7,17 [���-6 1,55 [���-3 5,47 [���-5 4,50 [���-4 6,11 [���-4

vodljivost (m/s)-
Beyer

� � � � 1,09 [���-4

Ostali uzorci nisu ispunjavali uvjete, pa njihovi podaci nisu ni uvrštavani u proračun. 
Vrijednost hidrauličke vodljivost za uzorak GR-2 je približno jednakog iznosa kao i 
vrijednost hidrauličke vodljivosti istog uzorka dobivena Kozeny- Carman i Slichterovom 
empirijskom formulom (tablica 1). Vrijednosti dobivene USBR formulom za uzorke GR-
9, GR-8/2 i GR-2 su također približno istih iznosa kao i vrijednosti hidrauličkih vodljivosti 
dobivenih Kozeny- Carman i Schlichterovom formulom, dok se za uzorke GR-7 i GR-8/1 
razlikuje za otprilike jedan red veličine. Ocjedite poroznosti nalaze se u intervalu od 15 
% do 32 % (tablica 2). Vrijednosti procijenjene poroznosti dolomitnog grusa odgovaraju 
poroznostima od sitnog pijeska do krupnog šljunka. 
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7DEOLFD����9ULMHGQRVWL�JHRPHWULMVNH�YHOLþLQH�VUHGQMHJ�]UQD�L�RFMHGLWH�SRUR]QRVW�SURFLMHQ-

MHQH�QD�WHPHOMX�GLMDJUDPD�VUHGQMH�YULMHGQRVWL�RFMHGLWH�SRUR]QRVWL�X�IXQNFLML�
YHOLþLQH�VUHGQMHJ�]UQD�'

lng
�±�JHRPHWULMVNR�VUHGQMH�]UQR��Q�'OQJ��±�RFMHGLWD�

SRUR]QRVW�RGUHÿHQD�QD�WHPHOMX�]DYLVQRVWL�R�'
lng

Teren Dlng n(Dlng)

16-009-001 GR-1 11,9517 0,24

16-009-002 GR-1 9,58287 0,23

16-009-003 GR-9 0,199785 0,3

16-009-004 GR-5 7,854298 0,265

16--009-005 GR-5 7,954985 0,32

16-009-006 GR-5 9,897195 0,25

16-009-007 GR-6 6,526227 0,24

16-009-008 GR-4 19,23646 0,19

16-009-009 GR-7 2,693813 0,15

16-009-010 GR-8 1,234746 0,15

16-009-011 GR-8 - -

16-009-012 GR-2 1,335358 0,225

16-009-013 GR-3 7,782978 0,26

7HUHQVNLP�LVWUDåLYDQMHP�QD�QHNROLNR�PMHVWD�XRþHQD�MH�SRMDYD�QHNRQVROLGLUDQRJ�GRORPLWD�
V� þHVWLFDPD� YHOLþLQH� SLMHVND� L� VLOWD�� 7DNDY� GRORPLW� XRþHQ� MH� QD� RWYRUHQLP� L]GDQFLPD�
GHNDPHWDUVNLK�GLPHQ]LMD�WH�X�QHNROLNR�RWYRUHQLK�SXNRWLQD�PHWDUVNLK�GLPHQ]LMD��/RNDFLMH�
RWYRUHQLK�L]GDQDND�GRORPLWQRJ�JUXVD�RGJRYDUDMX�]RQDPD�]QDþDMQLK�UDVMHGD��
*HQH]D�JUXVD�GH¿QLUDQD�MH�NDR�UH]XOWDW�GUREOMHQMD�GRORPLWD�XVOLMHG�WHNWRQVNH�DNWLYQRVWL�X�
UDVMHGQLP�SXNRWLQVNLP�]RQDPD�ãWR�MH�GRGDWQR�SRVSMHãHQR�WURãHQMHP�QD�SRYUãLQL��
6� RE]LURP� GD� VH� UDGL� R� GRORPLWX� PHÿX]UQVNH� SRUR]QRVWL�� V� KLGURJHRORãNRJ� VWDMDOLãWD�
SUHGVWDYOMD�YDåQX�SRMDYX��MHU�PRåH�X�QHNLP�XYMHWLPD�XWMHFDWL�QD�FLUNXODFLMX�YRGH�RGQRVQR�
SRVSMHãLWL�SULKUDQMLYDQMH�GXEOMLK�YRGRQRVQLND�
+LGUDXOLþNH� ]QDþDMNH� DQDOL]LUDQH� VX� SRPRüX� HPSLULMVNLK� IRUPXOD� �3DYLþLü�� �������
.R]HQ\�&DUPDQ� �.R]HQ\�� ������&DUPDQ�� ������ ������ ������ ������� 6OLFKWHU� �6OLFKWHU��
������������9XNRYLü�	�6RUR�������������L�86%5��-XVWLQ�HW�DO��������9XNRYLü�	�6RUR��
������8UXPRYLü���������
9ULMHGQRVWL� KLGUDXOLþNLK� YRGOMLYRVWL� GRORPLWQRJ� JUXVD� GRELYHQH� SRPRüX� HPSLULMVNLK�
IRUPXOD�VX�X�UDVSRQX�RG������[���-3�GR������[���-6�P�V��
2FMHGLWH�SRUR]QRVWL�VX�SURFLMHQMHQH�QD�WHPHOMX�8UXPRYLü��������RGQRVQR�RGQRVD�RFMHGLWH�
SRUR]QRVWL�L�VUHGQMH�YHOLþLQH�]UQD�WH�VH�QDOD]H�X�UDVSRQX�RG����GR�������3DYLþLü���������
3RUR]QRVWL�WHNWRIDFLMHVD�GRORPLWQRJ�JUXVD�SXQR�VX�YHüH�MHU�VH�UDGL�R�QHNRQVROLGLUDQRP�
PDWHULMDOX�WH�YULMHGQRVWL�RGJRYDUDMX�SRUR]QRVWLPD�JUDQXORPHWULMVNRJ�UDVSRQD�RG�VLWQRJ�
SLMHVND�GR�NUXSQRJ�ãOMXQND��
=RQH�GRORPLWQRJ�JUXVD�SUHGVWDYOMDMX�]RQH�SRYHüDQH�SRUR]QRVWL�L�SURSXVQRVWL�X�RGQRVX�QD�
RNROQH�VWLMHQH�WH�SRVSMHãXMX�LQ¿OWUDFLMX�RERULQVNLK�YRGD�X�SRG]HPOMH�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.42.

ANALIZA PROVEDENIH MIKROZONIRANJA NA 

Helena Radeljak,

6$ä(7$.���8�UDGX�MH�QDSUDYOMHQD�DQDOL]D�SURYHGQLK�PLNUR]RQLUDQMD��1DLPH��3UDYLOQLNRP�
R�RGUHÿLYDQMX�]RQD�VDQLWDUQH�]DãWLWH�RVWDYOMHQD�MH�PRJXüQRVW�GD�VH�VYDND�]DEUDQMHQD�DN-

WLYQRVW�GMHODWQRVW�� PRåH� L]YRGLWL� DNR� VH� SURYHGHQLP� YRGRLVWUDåQLP� UDGRYLPD� GRNDåH�
GD�VX�]QDþDMNH�PLNURORNDFLMH�]D�NRMX�VH� UDGRYL�SURYRGH�ELWQR�GUXNþLMH�RG�]QDþDMNL�QD�
WHPHOMX�NRMLK�MH�XWYUÿHQD�]RQD�VDQLWDUQH�]DãWLWH�X�NRMRM�VH�PLNUR]RQD�QDOD]L��$QDOL]D�MH�
QDSUDYOMHQD�]D�FLMHOR�SRGUXþMH�-DGUDQVNRJ�VOLYD�NDR�L�GLR�FUQRPRUVNRJ�VOLYD�XQXWDU�3UL-
PRUVNR�JRUDQVNH�åXSDQLMH��NRMH�NDUDNWHUL]LUDMX�YRGRQRVQLFL�V�SXNRWLQVNRP�L�SXNRWLQVNR�
NDYHUQR]QRP�SRUR]QRãüX�WH�VX�L�QD�RYRP�SRGUXþMX�XRþHQL�LVWL�SUREOHPL�NDR�L�QD�SRGUXþMX�
-DGUDQVNRJ� VOLYD��8� UD]GREOMX� RG� ������ �� ������� RGQRVQR� RG� SULPMHQH� SUDYLOQLND� NRML�
MH�RPRJXüLR�PLNUR]RQLUDQMH��11���������QDSUDYOMHQR�MH����PLNUR]RQLUDQMD��1D�WHPHOMX�
SURYHGHQH�DQDOL]H�PRåH�VH�]DNOMXþLWL�GD�MH�SRWUHEQR�XMHGQDþLWL�SURFHGXUX�L]GDYDQMD�YRGR-

SUDYQLK�XYMHWD�]D�QDPMHQVNH�KLGURJHRORãNH�UDGRYH�PLNUR]RQLUDQMD��NDR�L�LüL�QD�L]PMHQH�
YDåHüHJ�SUDYLOQLND�R�]RQDPD�VDQLWDUQH�]DãWLWH�L]YRULãWD�YRGH�]D�SLüH�
./-8ý1(�5,-(ý,� L]YRULãWD, SRG]HPQH� YRGH��PLNUR]RQLUDQMH�� ]RQH� VDQLWDUQH� ]DãWLWH��
Jadran

BASIN

$%675$&7��7KH�SDSHU� SUHVHQWV� DQ� DQDO\VLV� RI� WKH� FRQGXFWHG�PLFUR�]RQLQJ� H[HUFLVHV��
1DPHO\�� WKH�2UGLQDQFH� RQ� HVWDEOLVKLQJ� ]RQHV� IRU� VDQLWDU\� SURWHFWLRQ� RI�ZDWHU� VRXUFHV�
�2*����������DOORZV�IRU�D�SRVVLELOLW\�WKDW�DQ\�SURKLELWHG�DFWLYLW\�PD\�EH�FDUULHG�RXW�LI�
WKH� FRQGXFWHG�ZDWHU� LQYHVWLJDWLRQ�ZRUNV� SURYH� WKDW� WKH� FKDUDFWHULVWLFV� RI� WKH� UHOHYDQW�
PLFUR�ORFDWLRQ�VLJQL¿FDQWO\�GL൵HU�IURP�WKRVH�IRU�ZKLFK�WKH�VDQLWDU\�SURWHFWLRQ�]RQH�ZDV�
HVWDEOLVKHG��7KH�DQDO\VLV�ZDV�FRQGXFWHG�IRU�WKH�HQWLUH�DUHD�RI�WKH�$GULDWLF�EDVLQ�DQG�D�
SDUW�RI�WKH�%ODFN�6HD�EDVLQ�LQ�WKH�3ULPRUMH���*RUVNL�.RWDU�&RXQW\��ZKLFK�LV�FKDUDFWHU-
L]HG�E\� DTXLIHUV�ZLWK� IUDFWXUH� DQG� IUDFWXUH�FDYHUQRXV�SRURVLW\� DQG� LQ�ZKLFK� WKH� VDPH�
SUREOHPV�DV�WKRVH�DSSHDULQJ�LQ�WKH�$GULDWLF�EDVLQ�ZHUH�QRWHG���,Q�WKH������±������SHULRG�
L�H��VLQFH�WKH�DGRSWLRQ�RI�WKH�2UGLQDQFH�WKDW�HQDEOHG�PLFUR�]RQLQJ�����PLFUR�]RQLQJ�H[-

HUFLVHV�ZHUH�SHUIRUPHG��$FFRUGLQJ�WR�RXU�DQDO\VLV��LW�FDQ�EH�FRQFOXGHG�WKDW�LW�LV�QHFHVVDU\�
WR�VWDQGDUGL]H�WKH�ZDWHU�ULJKWV�LVVXLQJ�SURFHGXUH�IRU�K\GURJHRORJLFDO�ZRUNV�LQWHQGHG�IRU�
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PLFUR�]RQLQJ�DQG�WR�DPHQG�WKH�2UGLQDQFH�RQ�HVWDEOLVKLQJ�]RQHV�IRU�VDQLWDU\�SURWHFWLRQ�
RI�ZDWHU�VRXUFHV�
.(<:25'6� :DWHU� VRXUFHV� JURXQGZDWHU�� PLFUR�]RQLQJ�� VDQLWDU\� SURWHFWLRQ� ]RQHV��
$GULDWLF

1. UVOD 

3RGUXþMH� 5HSXEOLNH� +UYDWVNH� SULSDGD� GYDPD� YRGQLP� SRGUXþMLPD�� YRGQRP� SRGUXþMX�
FUQRPRUVNRJD�VOLYD�NRMH�VH�SURVWLUH�XJODYQRP�QD�SDQRQVNRP�GLMHOX�L�YRGQRP�SRGUXþMX�
MDGUDQVNRJD� VOLYD� NRMH� MH� FMHORNXSQR�QD� NUãNRP�SRGUXþMX�'LQDULGD��.UãND� SRGUXþMD� X�
+UYDWVNRM�YH]DQD�VX�SUHWHåLWR�]D�JHRORãNH�VWUXNWXUH�'LQDULGD�X�þLMRM�JUDÿL�SUHYODGDYDMX�
NDUERQDWQH� VWLMHQH��.UãNR� SRGUXþMH�'LQDULGD� MH� SRGUXþMH� ERJDWR� RERULQDPD� �GR� ������
PP� JRGLãQMH�� L� YRGRQRVQLFLPD� L]� NRMLK� VH� SLWNRP� YRGRP� RSVNUEOMXMX� EURMQL� JUDGRYL�
WH� SRNULYD�JRWRYR������SRYUãLQH�5+� �%LRQGLü� L� GU��� �������.Uã�NDUDNWHUL]LUD� L]QLPQD�
KHWHURJHQRVW� L� YHOLNH� EU]LQH� SRG]HPQLK� WRNRYD�� D� VOLYRYL� SRNULYDMX� YHOLNH� SRYUãLQH��
,VWRYUHPHQR�� NUãNL� YRGRQRVQLFL� YUOR� VX� RVMHWOMLYL� QD� RQHþLãüHQMD� ]ERJ� þHJD� MH� QMLKRYD�
]DãWLWD� YUOR� VORåHQD��5DGL� ]DãWLWH� L]YRULãWD� LOL� GUXJRJ� OHåLãWD� YRGH� NRMH� VH� NRULVWL� LOL� MH�
UH]HUYLUDQR� ]D� MDYQX� YRGRRSVNUEX� XWYUÿXMX� VH� ]RQH� VDQLWDUQH� ]DãWLWH� L]YRULãWD�� =DãWLWD�
L]YRULãWD�NRMD�VH�NRULVWH�LOL�VX�UH]HUYLUDQD�]D�MDYQX�YRGRRSVNUEX�]DNRQVNL�MH�UHJXOLUDQD�
YHü����DN�JRGLQD�SULPMHQRP�3UDYLOQLND�R�XYMHWLPD�]D�XWYUÿLYDQMH�]RQD�VDQLWDUQH�]DãWLWH�
L]YRULãWD��11���������X�QDVWDYNX��3UDYLOQLN��NRML�VH�PLMHQMDR�L�SREROMãDYDR�X�QHNROLNR�
QDYUDWD��11��������������L���������8�5HSXEOLFL�+UYDWVNRM�]DãWLWD�L]YRULãWD�MH�UHJXOLUDQD�
=DNRQRP�R�YRGDPD��11�������������������������������������L��������L�3UDYLOQLNRP�R�
XYMHWLPD�]D�XWYUÿLYDQMH� ]RQD� VDQLWDUQH� ]DãWLWH� L]YRULãWD� �11������� L� ��������6XNODGQR�
RGUHGEDPD�3UDYLOQLND� ]DKYDWL� X�SURVWRUX� L� GMHODWQRVWL� NRMH� VX� LQDþH� ]DEUDQMHQH�X� ]RQL�
VDQLWDUQH� ]DãWLWH� L]YRULãWD�PRJX� VH� GRSXVWLWL� DNR� VH� SURYHGH�PLNUR]RQLUDQMH�� RGQRVQR�
GHWDOMQL�YRGRLVWUDåQL�UDGRYL��1DYHGHQLP�UDGRYLPD�SRWUHEQR�MH�GRND]DWL�GD�VX�]QDþDMNH�
PLNURORNDFLMH� ]D� NRMX� VH� SURYRGH� LVWL� ELWQR� GUXNþLMH� RG� RQLK� QD� WHPHOMX� NRMLK� MH�
XWYUÿHQD� ]RQD� VDQLWDUQH� ]DãWLWH��8� RYRP� UDGX� DQDOL]LUDQD� VX� L]YHGHQD�PLNUR]RQLUDQMD�
]D� FMHORNXSQR� SRGUXþMH� -DGUDQVNRJ� VOLYD� WH� GLR� FUQRPRUVNRJ� VOLYD� XQXWDU� 3ULPRUVNR�
JRUDQVNH� åXSDQLMH�� RGQRVQR� ]D� SRGUXþMD� X� QDGOHåQRVWL� 9RGQRJRVSRGDUVNLK� RGMHOD�
�9*2�D��]D�VOLYRYH�VMHYHUQRJ�L�MXåQRJ�-DGUDQD��1D�QDYHGHQRP�SRGUXþMX�SRVWRML�RNR����
LVSRUXþLWHOMD� YRGQLK� XVOXJD� NRML� LPDMX� YRGRSUDYQX� GR]YROX� ]D� MDYQX� YRGRRSVNUEX� SUL�
þHPX�NRULVWH�����YRGR]DKYDW�UD]OLþLWRJ�WLSD����]DKYDWD�SRYUãLQVNH�YRGH�L�����SRG]HPQH�
YRGH���8NXSDQ�NDSDFLWHW�VYLK�YRGR]DKYDWD��X�UD]GREOMLPD�QDMYHüH�SRWURãQMH��L]QRVL�RNR�
������� O�V��3URYRÿHQMH�PLNUR]RQLUDQMD�� RGQRVQR� L]GDYDQMH�YRGRSUDYQLK�XYMHWD� ]D� LVWH��
SURYRGLOR�VH�X�UD]GREOMX�RG�������GR�GDQDV��UD]OLþLWR�L�EH]�XMHGQDþHQLK�NULWHULMD��=ERJ�
WRJD�MH�RYLP�UDGRP�QDSUDYOMHQD�DQDOL]D�SURYHGHQLK�PLNUR]RQLUDQMD�NDNR�EL�VH�XND]DOR�
QD� SRWUHEX� SREROMãDQMD� 3UDYLOQLND� X� VPLVOX� RGUHÿLYDQMD� PLQLPDOQRJ� RSVHJD� GRGDWQLK�
GHWDOMQLK�LVWUDåLYDQMD�]D�SRWUHEH�L]GDYDQMD�SUHFL]QLMLK�YRGRSUDYQLK�XYMHWD�

ZAŠTITE IZVORIŠTA I MIKROZONIRANJE

=DNRQRP� R� YRGDPD� �11� �������� ������� �������� ������� ������ L� ������� SURSLVDQR� MH�
LGHQWL¿FLUDQMH�YRGD�QDPLMHQMHQLK�OMXGVNRM�SRWURãQML�L�QMLKRYD�]DãWLWD�SXWHP�]RQD�VDQLWDUQH�
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]DãWLWH��2EYH]D�]DãWLWH�RGQRVL�VH�QD�VYDNR�L]YRULãWH�LOL�GUXJR�OHåLãWH�SRG]HPQH�YRGH�NRMH�
VH�NRULVWL�LOL�MH�UH]HUYLUDQR�]D�MDYQX�YRGRRSVNUEX�NDR�L�VYDNL�]DKYDW�YRGH�]D�LVWH�SRWUHEH�
L]� ULMHND�� MH]HUD��DNXPXODFLMD� L�VO�� �]DMHGQLþNL�QD]LY� L]YRULãWH��� ,QVWUXPHQW�]D�SURYHGEX�
]DãWLWH�MH�2GOXND�R�]DãWLWL�L]YRULãWD�NDR�L�3URJUDP�PMHUD�VDQDFLMH��1DþLQ�XWYUÿLYDQMD�]RQD�
VDQLWDUQH�]DãWLWH�RJUDQLþHQMD�L�PMHUH�]DãWLWH�NRMD�VH�X�QMLPD�SURYRGH��URNRYL�]D�GRQRãHQMH�
RGOXND� R� ]DãWLWL� L� SRVWXSDN� GRQRãHQMD� RGOXND� XUHÿHQL� VX� 3UDYLOQLNRP� R� XYMHWLPD� ]D�
XWYUÿLYDQMH�]RQD�VDQLWDUQH�]DãWLWH�L]YRULãWD��11�������L���������3UYL�3UDYLOQLN�R�]DãWLWQLP�
PMHUDPD�L�XYMHWLPD�]D�RGUHÿLYDQMH�]RQD�VDQLWDUQH�]DãWLWH�L]YRULãWD�YRGD�]D�SLüH�GRQHVHQ�
MH�������JRGLQH��11��������L�QMLPH�VX�SRVWDYOMHQL�WHPHOMQL�SULQFLSL�]DãWLWH�YRGD�]D�SLüH��
0HÿXWLP��VDPR�X�MHGQRP�þODQNX�QDYHGHQRJ�3UDYLOQLND�VH�QDYRGH�NUãNL�YRGRQRVQLFL��ãWR�
MH�RPRJXüLOR��RYLVQR�R�DXWRUX�L�NRULãWHQRP�SULVWXSX��GD�VH�]D�SRMHGLQD�L]YRULãWD�GH¿QLUD�
UD]OLþLW�EURM�]RQD�VDQLWDUQH�]DãWLWH��7DNR�MH�SULPMHULFH�JUXSD�DXWRUD�NRMD�MH�RGUHÿLYDOD�]RQH�
VDQLWDUQH�]DãWLWH�MXåQH�L�]DSDGQH�,VWUH�L]GYDMDOD�þHWLUL�]RQH�VDQLWDUQH�]DãWLWH��XJODYQRP�QD�
WHPHOMX�KLGURJHRORãNH�LQWHUSUHWDFLMH��GRN�MH�JUXSD�DXWRUD�NRMD�MH�RGUHÿLYDOD�]RQH�VDQLWDUQH�
]DãWLWH�L]YRULãWD�VMHYHUR]DSDGQH�,VWUH��X�VOLYX�0LUQH���L]GYDMDOD�WUL�]RQH�VDQLWDUQH�]DãWLWH��
D�X]�KLGURJHRORãNH�RGQRVH��NRULVWLOL�VX�L�KLGURORãNH�DQDOL]H��%DþDQL�L�GU���������3UDYLOQLN�
L]�������JRGLQH� MH�SREROMãDQ�X� VPLVOX�GD� VX� MDVQLMH�GH¿QLUDQL�NULWHULML� ]D�YRGRQRVQLNH�
PHÿX]UQVNH� SRUR]QRVWL� WH� YRGRQRVQLNH� V� SXNRWLQVNRP� L� SXNRWLQVNR�NDYHUQR]QRP�
SRUR]QRVWL� �NUãNL� YRGRQRVQLFL��� 3UHPD� RYRP� VH� 3UDYLOQLNX� �11� �������� ]DãWLWQH� ]RQH�
GH¿QLUDMX�QD�WHPHOMX�KLGURJHRORãNLK�L�KLGURORãNLK�]QDþDMNL�]DKYDüHQRJ�YRGRQRVQLND��=D�
NUãNH�YRGRQRVQLNH�RGUHÿXMX�VH�þHWLUL�]DãWLWQH�]RQH��D�]ERJ�VSHFL¿þQRVWL�NUãNRJ�SRGUXþMD�
SULPMHQMXMH�VH�QHNROLNR�NULWHULMD�±�YULMHPH��EU]LQD�L�NROLþLQD�QDSDMDQMD�RGQRVQRJ�L]YRULãWD��
ýODQNRP�����RYRJ�3UDYLOQLND�XYHGHQD�MH�PRJXüQRVW�PLNUR]RQLUDQMD��RGQRVQR�PRJXüQRVW�
GD�VH�]D�VYDNL�]DKYDW�LOL�GMHODWQRVW�NRMD�MH�]DEUDQMHQD�XQXWDU�]RQD�VDQLWDUQH�]DãWLWH�LVWD�
PRåH� GR]YROLWL� XNROLNR� VH� QDþLQL� SURMHNW� X� VNORSX� NRMHJ� VH� GHWDOMQLP� YRGRLVWUDåQLP�
UDGRYLPD�LVSLWD�XåL�ORNDOLWHW��PLNUR]RQD���1D�WHPHOMX�UH]XOWDWD�PLNUR]RQLUDQMD�XWYUÿXMH�
VH� SRJRGQRVW� WHUHQD� ]D� L]YHGEX� SUHGYLÿHQRJ� ]DKYDWD� NDR� L� SULSDGDMXüH� PMHUH� ]DãWLWH�
XQXWDU�WRJ�SURVWRUD��WM�³PLNUR]RQH³��3UDYLOQLN�MH�SUHGYLGLR�GD�VH�PMHUH�]DãWLWH�RGUHÿXMX�
9RGRSUDYQLP�XYMHWLPD�NRMH�L]GDMX�+UYDWVNH�YRGH�WH�GD�VH�L]YHGED�WDNYLK�]DKYDWD�SURYRGL�
X]�YRGQL�QDG]RU��7DNRÿHU�MH�SUHGYLÿHQR�GD�WURãNRYH�GRSXQVNLK�LVWUDåLYDQMD�VQRVL�LQYHVWLWRU�
]DKYDWD�� D� LVWUDåLYDQMD� PRJX� REDYOMDWL� VDPR� SUDYQH� RVREH� UHJLVWULUDQH� ]D� REDYOMDQMH�
KLGURJHRORãNLK� GMHODWQRVWL��0HÿXWLP�� RYLP�SUDYLOQLNRP�RPRJXüHQR� MH�PLNUR]RQLUDQMH�
VDPR�X�]RQDPD�VDQLWDUQH�]DãWLWH�NUãNLK�YRGRQRVQLND��D�QH�L�YRGRQRVQLND�V�PHÿX]UQVNRP�
SRUR]QRVWL��ãWR� MH�SDN�LVSUDYOMHQR�3UDYLOQLNRP�L]�������7UHQXWQR�YDåHüLP�3UDYLOQLNRP�
L]�������JRGLQH�þODQFLPD�����±�����GH¿QLUDQD�MH�SURYHGED�PLNUR]RQLUDQMD��SURFHGXUD�WH�
QDGOHåQRVW�]D�LVWH��

3. PROVEDENA MIKROZINIRANJA

1D�SRGUXþMX�-DGUDQVNRJ�WH�GLMHOD�&UQRPRUVNRJ�VOLYD��*RUVNL�NRWDU��X�UD]GREOMX�RG�������
�� ������ DQDOL]LUDQD� VX� XNXSQR� ��� SURYHGHQD� PLNUR]RQLUDQMD�� ,DNR� VX� VH� QDPMHQVND��
GHWDOMQD� KLGURJHRORãND� LVWUDåLYDQMD�� RGQRVQR� ÄPLNUR]RQLUDQMD³� SURYRGLOD� L� SULMH� QHJR�
MH�3UDYLOQLNRP� L]������� WR�XUHÿHQR��RQD�QLVX�DQDOL]LUDQD�X�RYRP�UDGX�� ,]� DQDOL]LUDQLK�
SRGDWDND� RGPDK� MH� XRþOMLY� QHXMHGQDþHQ� SULVWXS� SULPMHQH� 3UDYLOQLND� QD� SRGUXþMX�
VMHYHUQRJ�L�MXåQRJ�-DGUDQD��2G�XNXSQR�DQDOL]LUDQD����PLNUR]RQLUDQMD��QMLK����L]YHGHQR�
MH�QD�SRGUXþMX�VMHYHUQRJ�-DGUDQD��D����QD�SRGUXþMX� MXåQRJ�-DGUDQD��8�VNORSX�VYLK����
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PLNUR]RQLUDQMD�SURYHGHQLK�QD�SRGUXþMX�MXåQRJ�-DGUDQD��L]YHGHQD�VX�L�WUDVLUDQMD�WRNRYD�
SRG]HPQH�YRGH��GRN� MH�QD�SRGUXþMX�VMHYHUQRJ�-DGUDQD� WUDVLUDQMH� UDÿHQR�X�VDPR������
SURYHGHQLK�PLNUR]RQLUDQMD��RGQRVQR�X����VOXþDMHYD��
=D� SRWUHEH� DQDOL]H�� ]DKYDWL� ]D� NRMH� MH� SURYRÿHQR� PLNUR]RQLUDQMH�� JUXSLUDQL� VX� X� ��
NDWHJRULMD��NDNR�MH�SULND]DQR�QD�VOLFL����,]�VOLNH�MH�YLGOMLYR�NDNR�VH�YHüL�GLR�SURYHGHQLK�
PLNUR]RQLUDQMD�RGQRVL�QD�NDPHQRORPH������L�RGODJDOLãWD�RWSDGD�L�ä&*2�������D�PDQML�
EURM�QD�RVWDOH�QDYHGHQH�]DKYDWH��GMHODWQRVWL�X�SURVWRUX�������'DNOH��SUHNR������L]YHGHQLK�
PLNUR]RQLUDQMD��RGQRVL�VH�QD�NDPHQRORPH�L�RGODJDOLãWD�RWSDGD�L�ä&*2�SD�VX�UH]XOWDWL�
SURYHGHQLK� PLNUR]RQLUDQMD� ]D� ]DKYDWH� WH� QDPMHQH� X� QDVWDYNX� GHWDOMQLMH� DQDOL]LUDQL� L�
SULND]DQL��WDEOLFD���L����VOLND���L����
,]�WDEOLFH���X�NRMRM�MH�SULND]DQ�SUHJOHG�SURYHGHQLK�PLNUR]RQLUDQMD�]D�NDPHQRORPH��PRåH�
VH�]DNOMXþLWL�VOMHGHüH��RG�DQDOL]LUDQD����NDPHQRORPD�]D�NRMH�MH�SURYHGHQR�PLNUR]RQLUDQMH��
]D�QMLK����SURYHGHQR� MH� WUDVLUDQMH� �]D�VYLK���QD� MXåQRP�-DGUDQX� WH�]D���QD�VMHYHUQRP�
-DGUDQX���2G����SURYHGHQLK�WUDVLUDQMD��VDPR�X���VOXþDMHYD�MH�XWYUÿHQD�YH]D�V�RVPDWUDQLP�
L]YRULPD�� D�XWYUÿHQH�EU]LQH� WRND�SRG]HPQH�YRGH� VX� ]QDWQR�PDQMH�RG�RQLK�NRMH� VX� VH�
RþHNLYDOH�V�RE]LURP�QD�SULSDGQRVW�]RQL�VDQLWDUQH�]DãWLWH��%XGXüL�GD�VH�X�NDPHQRORPLPD�
RELþQR�HNVSORDWLUD�WHKQLþNR�JUDÿHYQL�LOL�DUKLWHNWRQVNL�NDPHQ��YUOR�MH�YDåQR�GD�VWLMHQVND�
PDVD� EXGH� GREUH� NDNYRüH�� RGQRVQR� L]X]HWQLK� ¿]LþNR�PHKDQLþNLK� NDUDNWHULVWLNH�� ]ERJ�
þHJD�VH�RELþQR�UDGL�R�ORNDFLMDPD�QD�NRMLPD�üH�L�NUHWDQMH�SRG]HPQH�YRGH�ELWL�XVSRUHQR��
1DLPH�]D�SUHWSRVWDYLWL�MH�GD�VH�NDPHQRORPL�QH�QDOD]H�X�WHNWRQVNL�QHSRYROMQLP�]RQDPD�
NRMH� SUHGVWDYOMDMX� VPMHURYH� SULYLOHJLUDQLK� WRNRYD� V� QDMYHüLP� EU]LQDPD�� D� X� SULORJ�
þHPX� LGX� L� UH]XOWDWL� L]� WDEOLFH����3RWUHEQR� MH�QDSRPHQXWL� L�GD� MH�3UDYLOQLNRP� L]�������
HNVSORDWDFLMD� PLQHUDOQLK� VLURYLQD� ELOD� ]DEUDQMHQD� X� VYLP� ]RQDPD� VDQLWDUQH� ]DãWLWH�� D�
3UDYLOQLNRP�L]��������GR]YROMHQD�MH�X�,9��]RQL�VDQLWDUQH�]DãWLWH��DOL�MH�]DEUDQMHQD�X�VYLP�
RVWDOLP�]RQDPD��.DNR�YHüLQD�2GOXND�MRã�XYLMHN�QLMH�XVNODÿHQD�V�3UDYLOQLNRP�L]�������
JRGLQH��X�LVWLPD�MH�L�GDOMH�SURSLVDQD�]DEUDQD�HNVSORDWDFLMH�PLQHUDOQLK�VLURYLQD�XQXWDU�,9��
]RQH�VDQLWDUQH�]DãWLWH�
8�WDEOLFL���SULND]DQ�MH�SUHJOHG�SURYHGHQLK�PLNUR]RQLUDQMD�]D�RGODJDOLãWD�RWSDGD�L�ä&*2��
2G�DQDOL]LUDQLK����SURYHGHQLK�PLNUR]RQLUDQMD��]D�QMLK����SURYHGHQR�MH�WUDVLUDQMH�RG�VWUDQH�
OLFHQFLUDQLK�WYUWNL��]D�VYLK����QD�MXåQRP�-DGUDQX�WH�]D���QD�VMHYHUQRP�-DGUDQX���2G�WRJD�
VX�VDPR�þHWLUL�]DKYDWD�]DEUDQMHQD��RGQRVQR�]DKWMHYL�VX�RGELMHQL��&LEXUL�L�.XNXOMDQRYR�
QD�VMHYHUQRP�-DGUDQX�WH�SRVWRMHüD�RGODJDOLãWD�RWSDGD�0RMDQND�L�*UDERYLFD�QD� MXåQRP�
Jadranu).

2QR� ãWR� VH� YLGL� L]� WDEOLFH� �� MHVW� GD� VX� WUDVLUDQMD� þHVWR� SRQDYOMDQD�� SRVHEQR� X� VOXþDMX�
]DKYDWD�]D�åXSDQLMVNH�FHQWUD�JRVSRGDUHQMD�RWSDGRP��ä&*2���7UDVLUDQMD�VX�SRQDYOMDQD�
L]�YLãH�UD]ORJD��D�JODYQL�VX�KLGURORãNL�XYMHWL�WH�PMHVWR�XEDFLYDQMD�ERMH��1DLPH��]D�ä&*2�
/HüHYLFD�WUDVLUDQMH�MH�UDÿHQR�þDN���SXWD��SUYR�WUDVLUDQMH�L]YHGHQR�MH�VUHGLQRP�NRORYR]D�
������JRGLQH�L]�EXãRWLQH�SUL�þHPX�VH�WUDVHU�QLMH�SRMDYLR�QLWL�QD�MHGQRP�RG�RSDåDQLK�L]YRUD�
�2OXLü�L�GU����������=ERJ�WRJD�MH�WUDVLUDQMH�SRQRYOMHQR�VUHGLQRP�VYLEQMD�������L]�SULURGQH�
MDPH�� D� WUDVHU� MH�XWYUÿHQ�QDNRQ� VNRUR����GDQD�QD� L]YRUX� -DGUR� �.XKWD� L�6WURM�� ��������
7UHüH� WUDVLUDQMH� L]YHGHQR� MH�X�RåXMNX�������JRGLQH�X�XYMHWLPD�YHOLNLK�YRGD� L]� MDPH�X�
NRMX�MH�XSXãWHQ�WUDVHU�SULOLNRP�WUDVLUDQMD�������JRGLQH��3ULOLNRP�WUHüHJ�WUDVLUDQMD�WUDVHU�
VH�QLMH�SRMDYLR�QLWL�QD�MHGQRP�RG�RSDåDQLK�L]YRUD��.XKWD�L�)UDQJHQ���������,DNR�MH�YHüLQD�
WUDVLUDQMD�]D�]DKYDWH�ä&*2�SRWYUGLOD�SULSDGQRVW�]RQL�L]YRUD��L]PMHQH�3UDYLOQLND�L]��������
RPRJXüLOH�VX�L]YRÿHQMH�LVWLK�L�XQXWDU�,,,�]RQH�VDQLWDUQH�]DãWLWH��,]�WDEOLFH���YLGOMLYR�MH�GD�
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SRVWRML�QL]�UD]OLþLWLK�ÄYUVWD�RGODJDOLãWD�RWSDGD³��D�NRMH�YDåHüL�3UDYLOQLN��RVLP�ä&*2�D��
QH�UD]OLNXMH��7R�MH�MRã�MHGDQ�UD]ORJ�]D�QRYHODFLMX�SRVWRMHüHJ�3UDYLOQLND��MHU�QHXVNODÿHQRVW�
X� WHUPLQRORJLML� 3UDYLOQLND� L� =DNRQD� R� RWSDGX� VWYDUD� YHOLNH� SUREOHPH� X� SURYRÿHQMX�
PLNUR]RQLUDQMD��NDR�L�X�GH¿�QLUDQMX�PMHUD�]DãWLWH�]D�SRMHGLQH�]RQH�VDQLWDUQH�]DãWLWH�

A
)

B
)

C
)

6OLND����8GLR�SURYHGHQLK�PLNUR]RQLUDQMD�SUHPD�QDPMHQL�����NDPHQRORP�����RGODJDOLãWH�
RWSDGD�L�ä&*2�����EHQ]LQVNH�SRVWDMH�L�VSUHPQLFL�ORå�XOMD�����SRVORYQH�JRVSRGDUVNH�

]RQH�����8329��RGYRGQMD�����FHVWH�L�VOLþQR�����RVWDOL�REMHNWL
$��SRGUXþMH�9*2�D�6MHYHUQRJ�L�MXåQRJ�-DGUDQD��%��6MHYHUQL�L�&��-XåQL�-DGUDQ

1D�VOLFL���SULND]DQ�MH�UD]PMHãWDM�ORNDFLMD��]DKYDWD��]D�NRMD�VX�SURYHGHQD�PLNUR]RQLUDQMD�
WH�YRGR]DKYDWD� L�SULSDGDMXüLK�]RQD� VDQLWDUQH�]DãWLWH�NDR� L�SURYHGHQD� WUDVLUDQMD� WRNRYD�
SRG]HPQH�YRGH��,]�VOLNH�MH�YLGOMLYR�GD�MH�YHüLQD�]DKYDWD�]D�NRMH�VX�UDÿHQD�PLNUR]RQLUDQMD�
VPMHãWHQD�XQXWDU�]RQD�VDQLWDUQH�]DãWLWH�EDNDUVNLK�L]YRUD�QD�SRGUXþMX�VMHYHUQRJ�-DGUDQD��
]RQD�VDQLWDUQH�]DãWLWH�L]YRUD�-DGUR�WH�QD�SRGUXþMX�MXåQRJ�-DGUDQD�
,]�DQDOL]LUDQLK�WUDVLUDQMD�NRMD�VX�SURYHGHQD�VNORSX�PLNUR]RQLUDQMD��RG�WUDVHUD�MH�QDMþHãüH�
NRULãWHQ�8UDQLQ��X����RG�SURYHGHQD����WUDVLUDQMD���X�GYD�VOXþDMD�NRULãWHQ�MH�1D��QDSKWLRQDW�
L�/LWLMHY�NORULG��D�X�MHGQRP�WUDVLUDQMX�(R]LQ��7UDVHU�MH�QDMþHãüH�XSXãWDQ�X�SULURGQL�REMHNW�
�SRQRU��MDPX�LOL�SULURGQX�SXNRWLQX���D�X�QHãWR�PDQMHP�EURMX�VOXþDMHYD�X�EXãRWLQX��X����
RG����WUDVLUDQMD���8�VOXþDMX�XSXãWDQMD�WUDVHUD�X�EXãRWLQX��GRELYHQL�UH]XOWDWL�QLVX�UH]XOWDW�
SULURGQLK�XYMHWD� QD� ORNDFLML� SD� VX� L� GRELYHQH�EU]LQH� þHVWR� SXQR�PDQMH� QHJR�X� VOXþDMX�
XEDFLYDQMD�X�SULURGQL�REMHNW��QSU�� WUDVLUDQMH�L]�EXãRWLQH�L�SULURGQRJ�REMHNWD�QD�ORNDFLML�
ä&*2�D�X�%LOMDQLPD�'RQMLP���0XQGD�L�GU�������D������E���
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7DEOLFD����3UHJOHG�SURYHGHQLK�PLNUR]RQLUDQMD�]D�NDPHQRORPH

Lokacija Tras ZSZ Izvor

âXPEHU NE 3
)RQWH�*DMR��
.RNRWL ,9��]RQD�)RQWH�*DMR��.RNRWL

Plovanija NE 2 *DEULMHOL��%XåLQL

Krase DA 3
Rakonek, Sv. 

$QWRQ ,9��]RQD�5DNRQHN�L�6Y��$QWRQ

.ULåDURYLFD NE 3
Rakonek, Sv. 

$QWRQ ,9��]RQD�5DNRQHN�L�6Y��$QWRQ

Kave DA 3
*DEULMHOL��%XåLQL��

%XODå 1LMH�XWYUÿHQD�YH]D

.XN��ýLULWHå NE 2 6YHWL�,YDQ

3UDãþDUL��%X]HW NE 2 6YHWL�,YDQ 2GELMHQ�]DKWMHY��WUDåHQR�
WUDVLUDQMH

3UDãüDUL��%X]HW DA 2 6YHWL�,YDQ 1LMH�XWYUÿHQD�YH]D
7DPEXUD DA 3 Pulski zdenci 1LMH�XWYUÿHQD�YH]D

Mrkovac 2 NE 4 Kupica, Zeleni Vir IV. zona Kupica, Zeleni Vir

Garica DA 3 Ponikva, Krk 1LMH�XWYUÿHQD�YH]D
Kikovica DA 3 Bakarski izvori ,9��]RQD�%DNDUVNLK�L]YRUD
3DSXþD NE 3 0UÿHQRYDF ,9��]RQD�L]YRUD�0UÿHQRYDF

0DOL�ýDUGDN NE 4 Gacka IV. zona izvora Gacke

Plano DA 3 3DQWDQ ,,,��,9��]RQD�3DQWDQD
Donji Dolac DA 2 -DGUR��äUQRYQLFD IV. zona Jadro

Dugopolje,

Koprivno
DA 2 -DGUR��äUQRYQLFD ,9��]RQD�äUQRYQLFD

Priorice DA 2 Kosinac ,9��]RQD�5XPLQ
0Xü��1HRULü DA 3 -DGUR��äUQRYQLFD ,9��]RQD�-DGUR�L�äUQRYQLFD
Dugopolje DA 3 -DGUR��äUQRYQLFD ,9��]RQD�-DGUR�L�äUQRYQLFD

Tisno, Dubrava DA 3 -DQGULüL ,9��]RQD�-DQGULüD
'UQLã��

.DPHQMDþD DA 2 Jaruga i Torak 1LMH�XWYUÿHQD�YH]D

2UHELü��
3RGYODãWLFD DA 3 6WXGHQDF 1LMH�XWYUÿHQD�YH]D

,]� DQDOL]LUDQLK� SRGDWDND� SURYHGHQLK� WUDVLUDQMD�� WDNRÿHU� VH�PRåH� ]DNOMXþLWL� NDNR� þHVWR�
WUDVLUDQMD�QLVX�SURYHGHQD�X�UD]GREOMX�YHOLNLK�YRGD��D�ãWR�MH�SRQHNDG�X�SUDNVL�YUOR�WHãNR�
L]YHGLYR��2YGMH�MH�SRWUHEQR�LVWDNQXWL�NDNR�X�3UDYLOQLNX�NULWHULML�]D�RGUHÿLYDQMH�UD]GREOMD�
YHOLNLK�YRGD�QLVX�GRYROMQR�SUHFL]QR�GH¿QLUDQL��0HÿXWLP��VYDNDNR�MH�SRWUHEQR�XMHGQDþLWL�
SUDNVX�L�GH¿QLUDWL�NRML�VX�KLGURORãNL�XYMHWL�SULKYDWOMLYL�]D�L]YRÿHQMH�WUDVLUDQMD�
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7DEOLFD����3UHJOHG�SURYHGHQLK�P
LNUR]RQLUDQMD�]D�RGODJDOLãWD�RWSDGD

Lokacija Vrsta ZSZ Izvor

9DOGHPDW 3

R 27 IZ Kukuljanovo
sirovina 

3 Bakarski izvori Traser se nije pojavio

Ciburi 3,4 Rakonek, Sv. $QWRQ ,,,��]RQD�5DNRQHN��6Y��$QWRQ��2'%,-(1
Kukuljanovo 3RVWURMHQMD�]D�REUDGX�RSDVQRJ�L�QHRSDVQRJ�RWSDGD� 3 Bakarski izvori

R 27 IZ Kukuljanovo
sirovina 

3 Bakarski izvori
su 2012 na susjednoj parceli 

L]YHGHQD�GYD�WUDVLUDQMD

3
Mala i Velika 

Belica
IV zona Velike i Male Belice, Kupice

9UKRYFL 2
na 

YRGRQHSURSXVQLP�QDVODJDPD

4

2 7UDVHU�VH�QLMH�SRMDYLR��WUDVLUDQMH�SRQRYOMHQR�L]�MDPH
2

4 Traser se nije pojavio

Donje Biljane 3

Donje Biljane 3 III. zona Oko

Sinj, Mojanka 2

Badovinje rupe 0 3DODWH /RNDFLMD�SULSDGD�VOLYX�3DODWH

Trnovica
0 III. zona 

0

Dubrovnik, 

Grabovica
0 2PEOD ,,,��]RQD�2PEOH��=$%5$1-(1

Dubrovnik, 

Grabovica
0 2PEOD ,,,��]RQD�2PEOH��=$%5$1-(1
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3URYRÿHQMH�PLNUR]RQLUDQMD��RGQRVQR�L]GDYDQMH�YRGRSUDYQLK�XYMHWD�]D�LVWH��SURYRGLOR�VH�
X�UD]GREOMX�RG�������JRGLQH�GR�GDQDV��UD]OLþLWR�L�EH]�XMHGQDþHQLK�NULWHULMD��,]�SURYHGHQH�
DQDOL]H� SURL]OD]L� QHNROLNR� ]DNOMXþDND�� SUYHQVWYHQR� MH� SRWUHEQR� XMHGQDþLWL� SURFHGXUX�
L]GDYDQMD� YRGRSUDYQLK� XYMHWD� ]D� QDPMHQVNH� KLGURJHRORãNH� UDGRYH� PLNUR]RQLUDQMD��
'UXJR�� DQDOL]RP� UH]XOWDWD� SURYHGHQLK� PLNUR]RQLUDQMD�� SURL]DãOL� VX� L� QHNL� ]DNOMXþFL� R�
SRWUHEL�L]PMHQH�L�SREROMãDQMD�SRVWRMHüHJ�3UDYLOQLND�

A
)

B)

6OLND����/RNDFLMH�SURYHGHQLK�PLNUR]RQLUDQMD�QD�SRGUXþMX�$��6MHYHUQRJ�-DGUDQD�L�%��
-XåQRJ�-DGUDQD
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3UHPD�SULND]DQRP�X�RYRP�UDGX�� L]PMHQH�3UDYLOQLND� WUHEDOH�EL� LüL�X� VPMHUX�VPDQMHQMD�
RJUDQLþHQMD�]D�NDPHQRORPH�WH�XVNODÿHQMD�3UDYLOQLND�V�YDåHüRP�OHJLVODWLYRP�R�RWSDGX��
ãWR�EL�RODNãDOR�XMHGQDþDYDQMH�SUDNVH�L]GDYDQMD�YRGRSUDYQLK�XYMHWD�
6YDNDNR�EL�WRP�SULOLNRP�WUHEDOR�X]HWL�X�RE]LU�L�ORNDFLMH�]D�RGODJDQMH�PXOMD�L]�XUHÿDMD�]D�
SURþLãüDYDQMH�RWSDGQLK�YRGD�NRMH�GR�VDGD�QLMH�DGHNYDWQR�]DNRQVNL�ULMHãHQR��1DYRGLPR�
NDR� SULPMHU� ORNDFLMH� ]D�8329�]D� RGODJDQMH�PXOMD� QD� SRGUXþMX�'XEURYDþNH� åXSDQLMH��
2VLP�WRJD��QXåQR�MH�GD�VH�]D�VYD�L]YRULãWD�NRMD�VH�NRULVWH�X�MDYQRM�YRGRRSVNUEL�SURJODVH�
]RQH�VDQLWDUQH�]DãWLWH� L�GRQHVX�2GOXNH�R�QMLKRYRM�]DãWLWL��3UDYLOQLNRP�L]�������JRGLQH�
ELOR� MH� SUHGYLÿHQR� GD� VH� VYH�2GOXNH� XVNODGH� VD� QRYLP� SUDYLOQLNRP�GR� ������ JRGLQH��
ãWR�GLMHORP�QLMH�XþLQMHQR�L�]ERJ�þHJD�QHJGMH�SRVWRML�ÄQHVNODG³�L]PHÿX�YDåHüLK�2GOXND�L�
3UDYLOQLND��1D�SULPMHUX�NDPHQRORPD�WR�VH�QDMEROMH�XRþDYD��8�2GOXNDPD�NRMH�VX�UDÿHQH�
X� VNODGX� V� 3UDYLOQLNRP� L]� ������ JRGLQH�� X� VYLP� ]RQDPD� VDQLWDUQH� ]DãWLWH� ]DEUDQMHQD�
MH� HNVSORDWDFLMD� PLQHUDOQLK� VLURYLQD�� GRN� MH� 3UDYLOQLNRP� L]� ������ WR� LVSUDYOMHQR� SD�
]DEUDQD�YULMHGL�X�,,,��,,�L�,�]RQL�VDQLWDUQH�]DãWLWH��7DNRÿHU�MH�SRWUHEQR�XVNODGLWL�L�SRVWXSDN�
SURYRÿHQMD�PLNUR]RQLUDQMD�� D� SRVHEQR� WUDVLUDQMD�� X� VPLVOX� GH¿QLUDQMD� NRULãWHQMD� YUVWH�
WUDVHUD��PHWRGH�RGDELUD�NROLþLQH� WUDVHUH��RGDELUD�PMHVWD�XEDFLYDQMD� WUDVHUD��GH¿QLUDQMD�
XYMHWD�YHOLNLK�YRGD�L�VOLþQR��&LMHOL�SURFHV�RG�GRQRãHQMD�(ODERUDWD�]RQD�VDQLWDUQH�]DãWLWH�
NDR�L�GRQRãHQMD�2GOXND�L�SURJUDPD�PMHUD�VDQDFLMH�WH�SURYRÿHQMH�PLNUR]RQLUDQMD��WUHEDR�
EL�]DSUDYR�SUHGVWDYOMDWL� LWHUDWLYQL�SURFHV��NRMHP� MH�NUDMQML� FLOM�EROMD�]DãWLWD�SRG]HPQLK�
voda.
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>��@� 3UDYLOQLN� R� ]DãWLWQLP� PMHUDPD� L� XYMHWLPD� ]D� RGUHÿLYDQMH� ]RQD� VDQLWDUQH� ]DãWLWH�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.43.

KEMIJSKO STANJE PODZEMNIH VODA NA

U 2017. GODINI

6$ä(7$.��$QDOL]RP� ]QDþDMNL� YRGQLK� SRGUXþMD� ]D� SRWUHEH� 3ODQD� XSUDYOMDQMD� YRGQLP�
SRGUXþMLPD���������������LGHQWL¿FLUDQR�MH����WLMHOD�SRG]HPQLK�YRGD�QD�MDGUDQVNRP�YRG-

QRP�SRGUXþMX��2FMHQD�NHPLMVNRJ�VWDQMD�SRG]HPQLK�YRGD�LVSLWLYDQD�MH�QD����PMHUQH�SRVW-
DMH��X�NDSWLUDQLP�L]YRULPD��EXQDULPD�L�FUSLOLãWLPD��8þHVWDORVW�LVSLWLYDQMD�]D�SRMHGLQDþQH�
SRND]DWHOMH�MH�þHWLUL�SXWD�JRGLãQMH��8�UDGX�VX�SULND]DQH�SURVMHþQH�NRQFHQWUDFLMH��3*.��
SRND]DWHOMD�L�RGJRYDUDMXüH�RFMHQH�NHPLMVNRJ�VWDQMD�SRG]HPQLK�YRGD�MDGUDQVNRJ�YRGQRJ�
SRGUXþMD�]D�������JRGLQX�
./-8ý1(�5,-(ý,��SRG]HPQH�YRGH��PRQLWRULQJ��RFMHQD��NHPLMVNR�VWDQMH

CHEMICAL STATUS OF GROUNDWATER AT MONITORING POINTS 
IN THE ADRIATIC AREA IN 2017

ABSTRACT��7KH�DQDO\VLV�RI�ULYHU�EDVLQ�GLVWULFWV�XQGHU�WKH�5LYHU�%DVLQ�0DQDJHPHQW�3ODQ�
����� �� ����� LGHQWL¿HG����JURXQGZDWHU� ERGLHV� LQ� WKH�$GULDWLF� ULYHU� EDVLQ�GLVWULFW��7KH�
FKHPLFDO�VWDWXV�RI�JURXQGZDWHU�ZDV�DVVHVVHG�EDVHG�RQ����PRQLWRULQJ�SRLQWV���LQ�DEVWUDFW-
HG�VSULQJV��ZHOOV�DQG�ZHOO�¿HOGV��7KH�PRQLWRULQJ�IUHTXHQF\�IRU�LQGLYLGXDO�LQGLFDWRUV�ZDV�
IRXU�WLPHV�D�\HDU��7KH�DQQXDO�DYHUDJH�FRQFHQWUDWLRQV��$$&��RI�LQGLFDWRUV�DQG�DVVRFLDWHG�
DVVHVVPHQWV�RI�WKH�FKHPLFDO�VWDWXV�RI�JURXQGZDWHU�LQ�WKH�$GULDWLF�ULYHU�EDVLQ�GLVWULFW�DUH�
VKRZQ�IRU�������
.(<:25'6��JURXQGZDWHU��PRQLWRULQJ��DVVHVVPHQW��FKHPLFDO�VWDWXV

1. UVOD 

8�UDGX�MH�RFLMHQMHQR�NHPLMVNR�VWDQMH�SRG]HPQLK�YRGD�QD�PMHUQLP�SRVWDMDPD�MDGUDQVNRJ�
YRGQRJ�SRGUXþMD�]D�������JRGLQX�SUHPD�SRND]DWHOMLPD�SURSLVDQLP�8UHGERP�R�VWDQGDUGX�
NDNYRüH�YRGD��1DURGQH�QRYLQH��EU������������������������������L�����������QLWUDWL��DNWLYQH�
WYDUL�X�SHVWLFLGLPD��PHWDOL���DUVHQ��NDGPLM��RORYR��åLYD��LRQL���DPRQLM��NORULGL��VXOIDWL��RUWR-

IRVIDWL��XPMHWQH�VLQWHWLþNH�WYDUL���VXPD�WULNORUHWLOHQD�L�WHWUDNORUHWLOHQD��WYDUL�NRMH�XSXüXMX�
QD�SURGRUH�VODQH�YRGH�LOL�GUXJH�SURGRUH���YRGOMLYRVW��
7UDQVSR]LFLMRP�2NYLUQH�GLUHNWLYH�R�YRGDPD�(XURSVNH�XQLMH��2'9���KUYDWVNLP�]DNRQR-
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GDYVWYRP� MH� SURSLVDQ�PRQLWRULQJ� VWDQMD� YRGD�� ãWR� ]D� SRG]HPQH�YRGH� ]QDþL� XVSRVWDYX�
SUDüHQMD�NROLþLQVNRJ�L�NHPLMVNRJ�VWDQMD��6WDQGDUGL�NDNYRüH�SRG]HPQLK�YRGD�RGUHÿHQL�VX�
8UHGERP�R�VWDQGDUGX�NDNYRüH�YRGD�
7HPHOMHP�NULWHULMD�NRMH�8UHGED�SURSLVXMH�X�VYRP�3ULORJX�����QDþLQMHQD�MH�RFMHQD�NHPL-
MVNRJ�VWDQMD�SRG]HPQLK�YRGD�]D�SRND]DWHOMH�]D�NRMH�VX�SURSLVDQH�YULMHGQRVWL�VWDQGDUGD�
NDNYRüH��QLWUDWL�L�DNWLYQH�WYDUL�X�SHVWLFLGLPD���NDR�L�]D�SRND]DWHOMH�]D�NRMH�VX�SURSLVDQH�
JUDQLþQH�YULMHGQRVWL� �VSHFL¿þQH�RQHþLãüXMXüH� WYDUL���2FMHQD�NHPLMVNRJ�VWDQMD�QD�PRQL-
WRULQJ�SRVWDMDPD�L�SULND]�RVWDOLK�UH]XOWDWD�SUDüHQMD�NDNYRüH�SRG]HPQLK�YRGD�SULND]DQL�
VX�]D�YRGQR�SRGUXþMH�MDGUDQVNRJ�VOLYD��D�XQXWDU�QMLK�]D�WLMHOD�SRG]HPQLK�YRGD��7HPHOM�
GDQLK�RFMHQD�ELR�MH�3ODQ�PRQLWRULQJD�VWDQMD�YRGD�X�5HSXEOLFL�+UYDWVNRM�X�������JRGLQL�
�+UYDWVNH�YRGH���������8]RUNRYDQMH�MH�SURYHGHQR�V�XþHVWDORãüX�RG���SXWD�JRGLãQMH�

POSTAJAMA

2FMHQMXMXüL�NHPLMVNR�VWDQMH�QD�VYLP�PMHUQLP�SRVWDMDPD�SRG]HPQLK�YRGD�QD�MDGUDQVNRP�
YRGQRP�SRGUXþMX�SUHPD�NRQFHQWUDFLMDPD�QLWUDWD��X�������JRGLQL�MH�XWYUÿHQR�GREUR�NH-
PLMVNR� VWDQMH��6UHGQMH�JRGLãQMH�YULMHGQRVWL�¿]LNDOQR� ��NHPLMVNLK�SRND]DWHOMD�QD�YHüLQL�
PMHUQLK�SRVWDMD�ELOH�VX�VOLþQH�JRGLãQMHP�SURVMHNX�L]�UDQLMLK�JRGLQD�PRQLWRULQJD��
1LWUDWL� VX�X�QLVNLP�NRQFHQWUDFLMDPD�ELOL�SULVXWQL�QD� VYLP�PMHUQLP�SRVWDMDPD��1DMQLåD�
VUHGQMD�JRGLãQMD�NRQFHQWUDFLMD�QLWUDWD�L]PMHUHQD�MH�QD�SRVWDML�.RãQD�YRGD��*RVSLü�������
PJ�O�12

3
Ā��NRMD�VH�QDOD]L�QD�YRGQRP�WLMHOX�/LND���*DFND��1DMYLãD�NRQFHQWUDFLMD�QLWUD-

WD�MH�L]PMHUHQD�QD�SRVWDML�&DPSDQRå��WLMHOX�-XåQD�,VWUD��������PJ�O�12
3
Ā���2G�KUDQMLYLK�

WYDUL��RVLP�QLWUDWD�PMHUHQL�VX�L�RVWDOL�GXãLNRYL�VSRMHYL��6UHGQMH�JRGLãQMH�NRQFHQWUDFLMH�QL-
WULWD�ELOH�VX�LVSRG�JUDQLFD�NYDQWL¿NDFLMH�NRULãWHQLK�DQDOLWLþNLK�PHWRGD�QD�VYLP�SRVWDMDPD�
2E]LURP�QD�DPRQLM�X�������JRGLQL��XWYUÿHQR�MH�GREUR�NHPLMVNR�VWDQMH�QD�VYLP�PMHUQLP�
SRVWDMDPD��RVLP�QD�GYLMH��5DGL�VH�R�PRQLWRULQJ�SRVWDMDPD�L]YRULãWH�'ROH��3��JGMH�MH�YUL-
MHGQRVW�DPRQLMD�ELOD������PJ�1+

4
��O�L�9HOR�EODWR��������PJ�1+

4
��O���3UHPD�8UHGEL�R�VWDQ-

GDUGX�NDNYRüH�YRGD�L]�7DEOLFH����3ULORJD����NRQFHQWUDFLMD�DPRQLMD�SUHPDãXMH�SURVMHþQX�
JRGLãQMX�NRQFHQWUDFLMX�NRMD�L]QRVL�����PJ�1+

4
��O��WH�MH�QD�RYH�GYLMH�SRVWDMH�XWYUÿHQR�ORãH�

NHPLMVNR�VWDQMH�RE]LURP�QD�DPRQLM�
8�������JRGLQL�XWYUÿHQR� MH� L�GREUR�NHPLMVNR�VWDQMH�V�RE]LURP�QD�RUWRIRVIDWH��RVLP�QD�
SRVWDML�.RNRWL��JGMH�MH�XWYUÿHQR�ORãH�NHPLMVNR�VWDQMH�RE]LURP�QD�LVWH��'REUR�NHPLMVNR�
VWDQMH�XWYUÿHQR�MH�L�RE]LURP�QD�RWRSOMHQH�PHWDOH��DUVHQ��NDGPLM��RORYR��åLYD���8WYUÿHQR�MH�
L�GREUR�NHPLMVNR�VWDQMH�RE]LURP�QD�NORULGH�QD�YHüLQL�PRQLWRULQJ�SRVWDMD��QR�QD���SRVWDMD�
MH�XWYUÿHQR�ORãH�VWDQMH�RE]LURP�QD�NORULGH��MHU�SUHPDãXMX�SURVMHþQX�JRGLãQMX�NRQFHQWUDF-
LMX�NRMD�MH�SURSLVDQD�8UHGERP�R�VWDQGDUGX�NDNYRüH�YRGD��5DGL�VH�R�SRVWDMDPD��%ROMNR-

YDF��6WXGHQDF���%ODWVNR�SROMH��,]YRULãWH�'ROH�3���9HOR�EODWR��,]YRU�0OLQLFD�WH�äXOMDQD��
1DMYLãD�NRQFHQWUDFLMD�NORULGD�L]PMHUHQD�MH�QD�SRVWDML�9HOR�EODWR��������PJ�O�&OĀ���2E]L-
URP�QD�VXOIDWH��QD�VYLP�SRVWDMDPD�XWYUÿHQR�MH�GREUR�NHPLMVNR�VWDQMH��RVLP�QD�SRVWDML�1R-

ULQ��,]YRULãWH��JGMH�MH�RFMHQMHQR�ORãH�NHPLMVNR�VWDQMH��3RND]DWHOML�UHåLPD�NLVLND��NDR�L�X�
QL]X�SUHWKRGQLK�JRGLQD��XND]XMX�QD�GREUX�SUR]UDþHQRVW�SRG]HPQLK�YRGD�X�VYLP�YRGQLP�
WLMHOLPD��
7DNRÿHU�VX�LVSLWLYDQH�L�DNWLYQH�WYDUL�X�RUJDQRIRVIRUQLP�NDR�L�RUJDQRNORURYLP�SHVWLFLGL-
PD��SUL�þHPX�VX�VYL�SRMHGLQDþQL�UH]XOWDWL�VSRPHQXWLK�SHVWLFLGD�ELOL�LVSRG�JUDQLFD�NYDQWL¿-

NDFLMH��2G�RUJDQVNLK�VSRMHYD��X]�SUHWKRGQR�REUDÿHQH�SHVWLFLGH��LVSLWLYDQL�VX�L�ODNRKODSOML-
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YL�KDORJHQLUDQL�XJOMLNRYRGLFL��2
FMHQMHQR�MH�GD�VX�SRG]HP

QH�YRGH�QD�VYLP
�P

RQLWRULQJ�
SRVWDMDP

D�SUHP
D�RYLP

�SDUDP
HWULP

D�X�GREURP
�VWDQMX��'

REUR�VWDQMH�MH�XWYUÿHQR�L�SUHP
D�

VXP
L�WULNORUHWLOHQD�L�WHWUDNORUHWLOHQD��

7DEOLFD����5H]XOWDWL�SUDüHQMD���VUHGQMH�JRGLãQMH�YULMHGQRVWL�RGDEUDQLK�SRND]DWHOMD�QD����
SRVWDMDP

D�SRG]HP
QLK�YRGD�QD�SRGUXþMX�VMHYHUQRJ�-DGUDQD�SUHP

D�8
UHGEL�R�

VWDQGDUGX�NDNYRüH�YRGD

NITRATI                          

(mg NO )

AKTIVNE 

TVARI 

SREDSTAVA 

ZA ZAŠTITU 

BILJA, 

UKUPNO  

ARSEN KADMIJ OLOVO AMONIJ                    

(mg NH4
+
/l)

KLORIDI  

(mg/l)

SULFATI 

(mg/l)

ORTOFOSFATI 

(mg PO4
3-

/l)

NITRITI 

(NO )

mg/l

UKUPNI 

FOSFOR 

(mg/l)

SUMA 

TRIKLORETENA I 

TETRAKLORETENA                                      

 EL. 

VODLJIVOST 

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD

. VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.
SR.GOD. VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.
SR.GOD. VRIJ.

SR.GOD. 

VRIJ.

31057 Gradole 11,66 <LOQ <LOQ <LOQ <LOQ 0,03 10,17 8,22 0,06 ‹LOQ 0,05 <LOQ 614,00

31058 Sveti Ivan 2,32 <LOQ <LOQ <LOQ <LOQ 0,01 3,26 6,03 0,07 ‹LOQ 0,03 <LOQ 435,75

31059 3,59 <LOQ <LOQ <LOQ <LOQ 0,02 7,38 11,63 0,09 ‹LOQ 0,05 <LOQ 534,25

31060 Mlini 3,44 <LOQ <LOQ <LOQ <LOQ 0,02 3,42 5,33 0,02 ‹LOQ 0,02 <LOQ 500,75

31061 1,13 <LOQ <LOQ <LOQ <LOQ 0,03 7,42 3,36 0,02 ‹LOQ 0,02 <LOQ 477,00

31046 2,05 <LOQ <LOQ <LOQ <LOQ <LOQ 0,00 6,39 7,59 0,05 ‹LOQ 0,05 ‹LOO 231,00

31047 2,50 <LOQ 0,13 <LOQ <LOQ <LOQ 0,01 1,80 2,85 ‹LOQ ‹LOQ 0,02 ‹LOO 181,25

31048 Rovinjski Zdenci 15,52 <LOQ <LOQ <LOQ <LOQ <LOQ ‹LOQ 15,28 17,30 0,01 ‹LOQ 0,07 ‹LOO 833,25

31050 Sveti Anton 7,45 <LOQ <LOQ <LOQ <LOQ 0,01 7,20 8,71 0,03 ‹LOQ 0,04 <LOQ 524,75

31051 Mutvica 9,47 <LOQ <LOQ <LOQ <LOQ 0,01 15,53 10,22 0,05 ‹LOQ 0,05 <LOQ 579,50

31052 Balobani 7,09 <LOQ <LOQ <LOQ <LOQ 0,01 6,77 7,45 0,01 ‹LOQ 0,06 <LOQ 521,75

31053 Rakonek 9,86 <LOQ <LOQ <LOQ <LOQ 0,01 9,18 6,98 0,19 ‹LOQ 0,11 <LOQ 542,25

31054 Kokoti 9,02 <LOQ <LOQ <LOQ <LOQ 0,00 24,50 15,23 0,16 ‹LOQ 0,12 <LOQ 593,75

31062 Valdragon, zdenac 29,10 <LOQ <LOQ <LOQ <LOQ <LOQ 0,00 27,80 14,38 0,06 ‹LOQ 0,06 ‹LOO 761,75

31063 40,18 <LOQ <LOQ <LOQ <LOQ <LOQ 0,00 60,98 14,33 0,09 ‹LOQ 0,05 0,36 855,75

31064 37,69 <LOQ <LOQ <LOQ <LOQ <LOQ 0,00 52,73 28,80 0,11 ‹LOQ 0,06 ‹LOO 905,25

31065 Peroj 7,25 <LOQ <LOQ <LOQ <LOQ <LOQ ‹LOQ 28,13 11,89 0,07 ‹LOQ 0,05 ‹LOO 736,75

31066 24,71 <LOQ <LOQ <LOQ <LOQ <LOQ 0,00 70,63 14,49 0,11 ‹LOQ 0,07 0,13 895,25

31049 Karpi 11,76 <LOQ <LOQ <LOQ <LOQ 0,00 33,30 15,15 0,10 ‹LOQ 0,07 <LOQ 787,00

31055 6,74 <LOQ <LOQ <LOQ <LOQ 0,01 72,40 15,17 0,05 ‹LOQ 0,03 <LOQ 760,25

31056 Tivoli 15,56 <LOQ <LOQ <LOQ <LOQ 0,01 29,33 20,93 0,15 ‹LOQ 0,08 0,93 794,50

31067 49,36 <LOQ <LOQ <LOQ <LOQ 0,00 37,55 22,83 0,10 ‹LOQ 0,07 ‹LOO 760,25

30139 Perilo, Rijeka 3,60 <LOQ 0,80 <LOQ <LOQ <LOQ 0,02 84,13 14,33 0,03 ‹LOQ 0,02 ‹LOO 494,00

30062 2,37 <LOQ <LOQ 0,16 <LOQ 0,01 1,38 2,22 ‹LOQ ‹LOQ 0,01 <LOQ 200,25

30130 2,82 <LOQ <LOQ <LOQ <LOQ 0,01 3,16 2,66 0,02 ‹LOQ 0,01 <LOQ 223,00

30131 3,67 <LOQ <LOQ <LOQ 0,01 2,83 2,79 0,04 ‹LOQ 0,02 <LOQ 213,25

30132 Dobrica 3,09 <LOQ <LOQ <LOQ 0,01 23,75 12,58 0,01 0,00 0,02 <LOQ 335,75

30135 5,57 <LOQ <LOQ <LOQ 0,01 4,59 5,48 0,11 ‹LOQ 0,04 <LOQ 272,00

30136 2,53 0,03 <LOQ <LOQ 0,01 3,22 2,95 0,01 ‹LOQ 0,02 <LOQ 237,25

50,0 0,5 10 5 10 1 0,5 250 250 0,2 0,5 0,35 10 2500

MJERNE 

POSTAJE

TIJELO 

PODZEMNE 

VODE 

Sjeverna Istra

Rijeka-Bakar

NAZIV MJERNE POSTAJE
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7DEOLFD����5H]XOWDWL�SUDüHQMD���VUHGQMH�JRGLãQMH�YULMHGQRVWL�RGDEUDQLK�SRND]DWHOMD�QD���
SRVWDMDP

D�SRG]HP
QLK�YRGD�QD�SRGUXþMX�VUHGQMHJ�L�MXåQRJ�-DGUDQD�SUHP

D�
8
UHGEL�R�VWDQGDUGX�NDNYRüH�YRGD

NITRATI                          

(mg NO ) 

AKTIVNE 

TVARI 

SREDSTAVA 

ZA ZAŠTITU 

BILJA, 

UKUPNO  

ARSEN KADMIJ OLOVO AMONIJ 

(mg NH4
+
/l)

KLORIDI  

(mg/l)

SULFATI 

(mg/l)

ORTOFOSFATI 

(mg PO4
3-

/l)

NITRITI 

(NO ) 

mg/l

UKUPNI 

FOSFOR 

(mg/l)

SUMA 

TRIKLORETENA I 

TETRAKLORETENA                                      

 EL. 

VODLJIVOST 

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.
SR.GOD. VRIJ.

SR.GOD. 

VRIJ.

SR.GOD. 

VRIJ.
SR.GOD. VRIJ.

SR.GOD. 

VRIJ.

40310 Biba, izvorište 2,61 <LOQ <LOQ <LOQ <LOQ 0,04 7,84 15,10 ‹LOQ ‹LOQ 0,01 <LOQ 619,00

40351 Kakma, izvorište 8,28 <LOQ <LOQ <LOQ <LOQ 0,07 10,35 35,26 ‹LOQ ‹LOQ 0,01 0,11 670,75

30032 2,13 <LOQ 0,03 0,13 <LOQ 0,01 <LOQ 6,84 0,01 ‹LOQ 0,00 <LOQ 460,25

30042 Košna voda, zd.Brušane 0,79 <LOQ 0,05 0,17 <LOQ ‹LOQ <LOQ 1,46 ‹LOQ ‹LOQ 0,04 <LOQ 256,93

30133 Medak zdenac 1,22 <LOQ <LOQ <LOQ <LOQ ‹LOQ <LOQ 1,52 ‹LOQ ‹LOQ 0,00 <LOQ 325,50

30134 2,93 <LOQ <LOQ <LOQ <LOQ 0,01 2,05 2,61 0,01 ‹LOQ 0,03 <LOQ 218,25

30137 3,29 <LOQ <LOQ <LOQ <LOQ 0,01 6,61 1,89 0,01 ‹LOQ 0,02 <LOQ 257,00

40320 6,24 <LOQ <LOQ <LOQ <LOQ 0,07 35,68 69,23 ‹LOQ 0,43 <LOQ 0,09 983,00

41315 Bokanjac, crpiliste 3,51 <LOQ <LOQ <LOQ <LOQ <LOQ ‹LOQ 18,70 23,38 ‹LOQ ‹LOQ <LOQ ‹LOO 800,50

41318 Boljkovac, crpiliste 11,18 <LOQ <LOQ <LOQ <LOQ <LOQ 0,05
333,7     

LOŠE
165,73 ‹LOQ

1,39           

LOŠE
0,01 0,08 1.966,25

40415 Krka, izvor Krke 1,57 <LOQ 0,02 0,15 0,01 ‹LOQ 6,60 5,70 ‹LOQ ‹LOQ <LOQ <LOQ 385,00

40423 1,64 <LOQ 0,02 0,15 0,00 ‹LOQ 4,25 4,78 0,03 ‹LOQ 0,01 <LOQ 385,00

40451 1,26 <LOQ <LOQ <LOQ <LOQ ‹LOQ 2,10 42,33 ‹LOQ ‹LOQ 0,01 <LOQ 468,00

40452 Jaruga, izvorište 1,58 <LOQ <LOQ <LOQ <LOQ ‹LOQ 4,00 53,44 0,02 ‹LOQ 0,01 518,75

40501 1,30 <LOQ 0,02 0,18 0,00 0,02 4,30 9,30 0,02 0,01 <LOQ <LOQ 404,00

40511 Butina, izvorište 4,02 <LOQ <LOQ <LOQ <LOQ 0,03 4,57 140,55 0,03 0,01 0,05 <LOQ 606,00

40517 Norin izvorište, Prud
4,09 <LOQ 0,03 0,17 0,00 ‹LOQ 23,23

254,25 

LOŠE
0,04 0,00 0,02 <LOQ 744,25

40701 1,61 <LOQ <LOQ <LOQ <LOQ 0,02 4,55 3,84 0,04 ‹LOQ 0,05 <LOQ 361,25

40703 0,99 <LOQ <LOQ <LOQ <LOQ ‹LOQ 3,49 2,43 0,00 ‹LOQ 0,00 <LOQ 286,50

41705 Duboka Ljuta, Robinzon 1,11 <LOQ <LOQ <LOQ <LOQ <LOQ 0,01 4,51 3,02 0,01 ‹LOQ 0,01 ‹LOO 337,25

41706 Nereze, Slano 0,93 <LOQ <LOQ <LOQ <LOQ <LOQ ‹LOQ 118,88 19,53 0,01 ‹LOQ 0,01 ‹LOO 680,25

41707 Klokun 2,98 <LOQ <LOQ <LOQ <LOQ <LOQ 0,01 5,33 78,25 0,01 ‹LOQ 0,01 ‹LOO 515,50

41708 Modro Oko 2,65 <LOQ <LOQ <LOQ <LOQ <LOQ 0,03 8,80 112,77 0,01 ‹LOQ 0,00 ‹LOO 551,75

40709 Banja 2,21 <LOQ <LOQ <LOQ <LOQ <LOQ ‹LOQ 3,26 61,40 0,01 ‹LOQ 0,01 ‹LOO 442,75

41704 4,24 <LOQ <LOQ <LOQ <LOQ ‹LOQ
480

LOŠE
45,42 0,01 ‹LOQ 0,01 ‹LOO 1.919,75

40101 1,39 <LOQ 0,02 0,16 0,00 ‹LOQ 3,33 15,03 ‹LOQ ‹LOQ <LOQ <LOQ 347,50

40120 Rimski bunar 4,83 <LOQ <LOQ <LOQ ‹LOQ 249,65 36,12 0,01 ‹LOQ 0,01 <LOQ 1.220,75

40121 Jadro, izvorište 2,53 <LOQ <LOQ <LOQ <LOQ 0,01 12,16 11,85 0,02 ‹LOQ 0,01 <LOQ 420,75

40122 Baška voda 7,17 <LOQ <LOQ <LOQ <LOQ 0,04 13,21 12,57 0,04 ‹LOQ 0,04 <LOQ 473,40

40124 1,24 <LOQ <LOQ <LOQ <LOQ 0,00 11,02 7,77 0,05 ‹LOQ 0,05 <LOQ 382,75

40127 9,70 <LOQ <LOQ <LOQ <LOQ 0,01 2,90 15,83 0,02 ‹LOQ 0,01 <LOQ 326,00

40130 Kosinac, kaptirani izvor 1,09 <LOQ <LOQ <LOQ <LOQ <LOQ 0,02 4,29 5,08 0,01 ‹LOQ 0,00 ‹LOO 342,00

40207 Zrmanja, Vrelo 1,36 <LOQ 0,03 0,13 0,01 ‹LOQ 1,86 7,93 ‹LOQ 0,00 <LOQ <LOQ 337,00

40218 0,90 0,48 ‹LOQ 3,41 6,63 ‹LOQ ‹LOQ <LOQ 373,58

40352 0,94 <LOQ <LOQ <LOQ <LOQ <LOQ 0,20 2,73 19,38 ‹LOQ ‹LOQ <LOQ <LOQ 353,50

30120 Vransko jezero 0,11 <LOQ 0,95 0,02 56,78 15,88 ‹LOQ ‹LOQ 443,42

40550 Libora 9,38 <LOQ <LOQ <LOQ <LOQ <LOQ ‹LOQ 45,54 19,53 0,00 ‹LOQ <LOQ ‹LOO 659,25

40551
Studenac, Blatsko polje

10,27 <LOQ <LOQ <LOQ <LOQ <LOQ 0,02
441,02 

LOŠE
27,50 0,04 ‹LOQ 0,02 ‹LOO 1.264,25

30091 Njivice, Vrutak 1,76 <LOQ 1,10 0,04 0,38 <LOQ 0,02 85,00 13,69 0,03 0,01 0,02 ‹LOO 774,25

30092 Zdenac, EB-2 2,66 <LOQ 1,75 0,02 0,17 <LOQ 0,01 182,25 26,25 ‹LOQ ‹LOQ 0,02 ‹LOO 757,50

30093
Izvor Mlinica

4,09 <LOQ 0,02 0,17 <LOQ 0,01
598 

LOŠE
77,85 0,01 ‹LOQ 0,01 ‹LOO 1.943,25

40552 3,11 <LOQ <LOQ <LOQ <LOQ <LOQ ‹LOQ 56,61 12,78 0,00 ‹LOQ 0,00 ‹LOO 670,50

40322 4,17 <LOQ <LOQ <LOQ <LOQ
0,79            

LOŠE

577 

LOŠE
246,14 ‹LOQ ‹LOQ 0,01 ‹LOO

2896 

LOŠE

40323
 Velo Blato

1,31 <LOQ <LOQ <LOQ <LOQ 0,46
633 

LOŠE
96,07 ‹LOQ 0,34 <LOQ ‹LOO 1.986,75

50,0 0,5 10 5 10 1 0,5 250 250 0,2 0,5 0,35 10 2500

TIJELO 

PODZEMNE 

VODE 

MJERNE 

POSTAJE

NAZIV MJERNE POSTAJE

Lika-Gacka

Ravni Kotari

Bokanjac-

Jadranski 

otoci

Zrmanja

Cetina

Neretva

Krka
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7HPHOMHP�SRGDWDND�PRåHPR�]DNOMXþLWL�GD�MH�QD�SRVWDML�,]YRULãWH�'ROH���X�������JRGLQL�
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HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.44.

SJEVERNOGA JADRANA

6$ä(7$.��1D�SRGUXþMX�QDGOHåQRVWL�9RGQRJRVSRGDUVNRJ�RGMHOD��9*2��]D�VOLYRYH�VMHYHU-
QRJ�-DGUDQD�+UYDWVNLK�YRGD�]D�YRGRRSVNUEX�VH�NRULVWH�YRGH�L]YRUD��EXQDUD��DNXPXODFLMD�
L� MH]HUD��8� UDGX� MH�GDQ�SUHJOHG� ]DãWLWH� L]YRULãWD� ]D�SLüH�X� VPLVOX�QMLKRYH�SRNULYHQRVWL�
2GOXNDPD�R�]DãWLWL�L]YRULãWD��9HüLQD�L]YRULãWD�SRNULYHQD�MH�YDåHüLP�2GOXNDPD��GRN�MH�]D�
RNR������YRGR]DKYDWD�LVWH�SRWUHEQR�GRQLMHWL��2YLK����DN���L]YRULãWD�NRMD�QHPDMX�YDåHüH�
2GOXNH�QDOD]H�VH�QD�SRGUXþMX�/LþNR�VHQMVNH�åXSDQLMH�L�MHGLQLFD�ORNDOQH�VDPRXSUDYH�NRMH�
XJODYQRP�]ERJ�¿QDQFLMVNLK�UD]ORJD�QLVX�X�PRJXüQRVWL�LVSXQLWL�]DKWMHYH�L]�3UDYLOQLND�SD�
VX�+UYDWVNH�YRGH�¿QDQFLUDOH� L]UDGX�HODERUDWD�]RQD�VDQLWDUQH�]DãWLWH��9HüLQD�QDYHGHQLK�
HODERUDWD�MH�L]UDÿHQD�WH�MH�]D�YHüL�GLR�QMLK�GRELYHQR�SR]LWLYQR�PLãOMHQMD�+UYDWVNLK�YRGD��
D�]D�QHNH�RG�QMLK�MH�RVQRYDQR�LOL�MH�X�WLMHNX�RVQLYDQMH�SRYMHUHQVWDYD�]D�SULSUHPX�QDFUWD�
RGOXNH�R�]DãWLWL�L]YRULãWD��
./-8ý1(�5,-(ý,� L]YRULãWD, SRG]HPQH�YRGH�� ]DãWLWD��6MHYHUQL� -DGUDQ�� ]RQH� VDQLWDUQH�
]DãWLWH

OVERVIEW OF THE STATUS OF PROTECTION OF WATER
SOURCES IN THE NORTHERN ADRIATIC AREA 

$%675$&7�� ,Q� WKH� DUHD�XQGHU� WKH� FRPSHWHQFH�RI� WKH�:DWHU�0DQDJHPHQW�'HSDUWPHQW�
�9*2��IRU�QRUWKHUQ�$GULDWLF�EDVLQV�RI�+UYDWVNH�YRGH��ZDWHU�IURP�VSULQJV��ZHOOV��UHVHU-
YRLUV�DQG�ODNHV�LV�XVHG�LQ�ZDWHU�VXSSO\��7KH�SDSHU�JLYHV�DQ�RYHUYLHZ�RI�WKH�SURWHFWLRQ�RI�
GULQNLQJ�ZDWHU�VRXUFHV�LQ�YLHZ�RI�WKHLU�FRYHUDJH�E\�WKH�'HFLVLRQV�RQ�SURWHFWLRQ�RI�WKH�
ZDWHU�VRXUFH��7KH�PDMRULW\�RI�ZDWHU�VRXUFHV�LV�FRYHUHG�E\�WKH�YDOLG�GHFLVLRQV��7KH�GHFL-
VLRQV�IRU�DERXW������RI�WKH�ZDWHU�DEVWUDFWLRQ�VLWHV�DUH�SHQGLQJ��7KHVH�VLWHV�DUH�ORFDWHG�LQ�
WKH�DUHD�RI�WKH�/LND�6HQM�&RXQW\�DQG�ORFDO�VHOI�JRYHUQPHQW�XQLWV�WKDW��JHQHUDOO\�GXH�WR�
¿QDQFLDO�UHDVRQV��FDQQRW�PHHW�WKH�UHTXLUHPHQWV�XQGHU�WKH�2UGLQDQFH��)RU�WKHVH�UHDVRQV��
+UYDWVNH�YRGH�¿QDQFHG�WKH�GHYHORSPHQW�RI�UHSRUWV�RQ�WKH�VDQLWDU\�SURWHFWLRQ�]RQHV��0RVW�
UHSRUWV�KDYH�EHHQ�GHYHORSHG�DQG�REWDLQHG�D�SRVLWLYH�RSLQLRQ�RI�+UYDWVNH�YRGH��)RU�VRPH�
RI�WKHP��D�FRPPLWWHH�IRU�WKH�SUHSDUDWLRQ�RI�WKH�GUDIW�'HFLVLRQ�RQ�SURWHFWLRQ�RI�WKH�ZDWHU�
VRXUFH�KDV�DOUHDG\�EHHQ�HVWDEOLVKHG��RU�LV�LQ�WKH�SURFHVV�RI�EHLQJ�HVWDEOLVKHG���
.(<:25'6� ZDWHU�VRXUFHV��JURXQGZDWHU��SURWHFWLRQ��QRUWKHUQ�$GULDWLF��VDQLWDU\�SURWHF-
WLRQ�]RQHV
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1. UVOD 

,DNR�VH�SUHPD�=DNRQX�R�YRGDPD��1DURGQH�QRYLQH��EURM�������������������������������
������� ������� L]YRULãWH� NRULVWL� NDR� ]DMHGQLþNL� QD]LY� ]D� SULURGQL� L]YRU� LOL� ]GHQDF�� X�
RYRP�UDGX�NRULVWLW�üH�VH�NDR�]DMHGQLþNL�QD]LY�]D�L]YRU��]GHQDF�LOL�GUXJL�]DKYDW�YRGH�L]�
ULMHND��MH]HUD�L�DNXPXODFLMD��D�NRML�VH�NRULVWL�LOL�MH�UH]HUYLUDQ�]D�MDYQX�YRGRRSVNUEX��1D�
SRGUXþMX�QDGOHåQRVWL�9*2�]D�VOLYRYH�VMHYHUQRJ�-DGUDQD�]D�YRGRRSVNUEX�VH�NRULVWH�YRGH�
L]YRUD��EXQDUD�� DNXPXODFLMD� L� MH]HUD�� D� VYD� DQDOL]LUDQD� L]YRULãWD�QDOD]H� VH�QD�SRGUXþMX�
NUãD��RGQRVQR�VYD�L]YRULãWD�SRG]HPQH�YRGH�QDSDMDMX�VH�L]�YRGRQRVQLND�V�SXNRWLQVNRP�L�
SXNRWLQVNR�NDYHUQR]QRP�SRUR]QRVWL��
.DUERQDWQH�VWLMHQH��NRMH�SRNULYDMX�RNR����������SRYUãLQH�=HPOMH��RSVNUEOMXMX�YRGRP�RNR�
�����VYMHWVNRJ�VWDQRYQLãWYD��)RUG�L�:LOOLDPV��������GRN�MH�X�(XURSL�WDM�SRVWRWDN�L�YHüL�SD�
�����NUãNLK�SRYUãLQD�RVLJXUDYD�RNR������SLWNH�YRGH��*ROGVFKHLGHU���������2YDM�SRVWRWDN�
X�QHNLP�(8�GUåDYDPD��NDR�ãWR�VX�+UYDWVND��6ORYHQLMD�L�$XVWULMD��L]QRVL�L�SUHNR�������WM��
SUHGVWDYOMD�QDM]QDþDMQLML�UHVXUV�SLWNH�YRGH��.Uã�NDUDNWHUL]LUD�L]QLPQD�KHWHURJHQRVW�L�YHOLNH�
EU]LQH�SRG]HPQLK�WRNRYD�WH�YULMHPH�SXWRYDQMD�GR�PMHVWD�]DKYDüDQMD�SRG]HPQH�YRGH��D�
VOLYRYL�SRNULYDMX�YHOLNH�SRYUãLQH�� ,VWRYUHPHQR��NUãNL�YRGRQRVQLFL�YUOR� VX�RVMHWOMLYL�QD�
RQHþLãüHQMD�]ERJ�þHJD�MH�QMLKRYD�]DãWLWD�YUOR�VORåHQD��5DGL�]DãWLWH�SRGUXþMD�L]YRULãWD�LOL�
GUXJRJ�OHåLãWD�YRGH�NRMD�VH�NRULVWL� LOL� MH�UH]HUYLUDQD�]D�MDYQX�YRGRRSVNUEX�XWYUÿXMX�VH�
]RQH� VDQLWDUQH� ]DãWLWH� L]YRULãWD�� =DãWLWD� L]YRULãWD� NRMD� VH� NRULVWH� X� MDYQRM� YRGRRSVNUEL�
]DNRQVNL�MH�UHJXOLUDQD�YHü����DN�JRGLQD�NUR]�3UDYLOQLN�R�]RQDPD�VDQLWDUQH�]DãWLWH�NRML�
VH�PLMHQMDR�L�SREROMãDYDR�X�QHNROLNR�QDYUDWD��8�RYRP�UDGX�DQDOL]LUDQR�MH�VWDQMH�]DãWLWH�
L]YRULãWD�� RGQRVQR� SRNULYHQRVW� 2GOXNDPD� FUSLOLãWD� NRMD� VH� NRULVWH� X� YRGRRSVNUEL� QD�
SRGUXþMX�VMHYHUQRJD�-DGUDQD�

=DNRQRP�R�YRGDPD�SURSLVDQR�MH�LGHQWL¿FLUDQMH�YRGD�QDPLMHQMHQLK�OMXGVNRM�SRWURãQML�NDR�
L�QMLKRYD�]DãWLWD�SXWHP�]RQD�VDQLWDUQH�]DãWLWH��2EYH]D�]DãWLWH�RGQRVL�VH�QD�VYD�L]YRULãWD�
NRMD�VH�NRULVWH�LOL�VX�UH]HUYLUDQD�]D�MDYQX�YRGRRSVNUEX��D�LQVWUXPHQW�]D�SURYHGEX�]DãWLWH�
MH� RGOXND� R� ]DãWLWL� L]YRULãWD� L� SURJUDP�PMHUD� VDQDFLMH� XQXWDU� ]RQD� VDQLWDUQH� ]DãWLWH� ]D�
SRVWRMHüH�JUDÿHYLQH�L�SRVWRMHüH�GMHODWQRVWL�NRML�MH�VDVWDYQL�GLR�RGOXNH��1DþLQ�XWYUÿLYDQMD�
]RQD�VDQLWDUQH�]DãWLWH��REYH]QH�PMHUH�L�RJUDQLþHQMD�NRMD�VH�X�QMLPD�SURYRGH��URNRYL�]D�
GRQRãHQMH� RGOXND� R� ]DãWLWL� L� SRVWXSDN� GRQRãHQMD� WLK� RGOXND� XUHÿHQL� VX� 3UDYLOQLNRP� R�
XYMHWLPD� ]D� XWYUÿLYDQMH� ]RQD� VDQLWDUQH� ]DãWLWH� L]YRULãWD� �1DURGQH� QRYLQH�� EU�� ������ L�
��������=RQH� VDQLWDUQH�]DãWLWH�R]QDþHQH� VX�NDR�]DãWLüHQD�SRGUXþMD� ��SRGUXþMD�SRVHEQH�
]DãWLWH�YRGD�L�SRGDFL�R�QMLPD�VH�YRGH�X�5HJLVWUX�]DãWLüHQLK�SRGUXþMD�
=DãWLWD�L]YRULãWD�YRGD�]D�SLüH�]DNRQVNL�MH�UHJXOLUDQD�RG�������NDGD�MH�GRQHVHQ�SUYL�3UDYLOQLN�
R�]DãWLWQLP�PMHUDPD�L�XYMHWLPD�]D�RGUHÿLYDQMH�]RQD�VDQLWDUQH�]DãWLWH�L]YRULãWD�YRGD�]D�SLüH�
�1DURGQH�QRYLQH��EU����������2YLP�VX�3UDYLOQLNRP�SRVWDYOMHQL�WHPHOMQL�SULQFLSL�]DãWLWH�
YRGD�� DOL� MH� ]ERJ� EURMQLK� QHGRVWDWDND� X� QHNROLNR� QDYUDWD�PLMHQMDQ��*ODYQL� QHGRVWDWDN�
SUYRJ�3UDYLOQLND�ELR�MH�QHXYDåDYDQMH�UD]QROLNRVWL�KLGURJHRORãNLK�]QDþDMNL�YRGRQRVQLND��
ãWR�MH�SRVHELFH�GROD]LOR�GR�L]UDåDMD�SUL�RGUHÿLYDQMX�]DãWLWQLK�]RQD�L]YRULãWD�X�NUãX��=ERJ�
WRJD�MH�3UDYLOQLN�L]�������JRGLQH�MDVQLMH�GH¿QLUDR�NULWHULMH�QD�WHPHOMX�NRMLK�VH�RGUHÿXMX�
]RQH�VDQLWDUQH�]DãWLWH�L]YRULãWD�YRGH�]D�SLüH�]D�YRGRQRVQLNH�V�PHÿX]UQVNRP�SRUR]QRVWL�
WH�YRGRQRVQLNH�V�SXNRWLQVNRP�L�SXNRWLQVNR�NDYHUQR]QRP�SRUR]QRVWL��NUãNL�YRGRQRVQLFL��
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�1DURGQH�QRYLQH��EU����������3UHPD�RYRP�VH�3UDYLOQLNX�]DãWLWQH�]RQH�GH¿QLUDMX�QD�WHPHOMX�
KLGURJHRORãNLK� L� KLGURORãNLK� ]QDþDMNL� ]DKYDüHQRJ� YRGRQRVQLND�� D� VDVWDYQL� GLR� þLQL� L�
L]UDGD�NDWDVWUD�RQHþLãüLYDþD�WH�DQDOL]D�NDNYRüH�YRGH��=D�NUãNH�YRGRQRVQLNH�RGUHÿXMX�VH�
þHWLUL�]DãWLWQH�]RQH��D�]ERJ�VSHFL¿þQRVWL�NUãNRJ�SRGUXþMD�SULPMHQMXMH�VH�QHNROLNR�NULWHULMD�
±� YULMHPH�� EU]LQD� L� NROLþLQD� QDSDMDQMD� RGQRVQRJ� L]YRULãWD��8� ]RQDPD� VDQLWDUQH� ]DãWLWH�
SURSLVXMX�VH�PMHUH�SDVLYQH�]DãWLWH�L�PMHUH�DNWLYQH�]DãWLWH��0MHUH�SDVLYQH�]DãWLWH�XNOMXþXMX�
RJUDQLþHQMD�L�LOL�]DEUDQH�REDYOMDQMD�QHNLK�GMHODWQRVWL��0MHUH�DNWLYQH�]DãWLWH�VX�PRQLWRULQJ�
NDNYRüH�YRGD�QD�SULOMHYQRP�SRGUXþMX�L]YRULãWD�L�SRGX]LPDQMH�DNWLYQRVWL�]D�SREROMãDQMH�
VWDQMD�YRGD�NDR�ãWR�MH�JUDGQMD�YRGQLK�JUDÿHYLQD�]D�MDYQX�YRGRRSVNUEX�L�RGYRGQMX�RWSDGQLK�
YRGD��XYRÿHQMH�þLVWLK�WHKQRORJLMD��RUJDQL]LUDQMH�HNRORãNH�SROMRSULYUHGQH�SURL]YRGQMH�L�GU��
PMHUH�]D�SREROMãDQMH�VWDQMD�YRGD��.RQNUHWQH�DNWLYQH�PMHUH�QLVX�SURSLVDQH�3UDYLOQLNRP�
YHü�MH�L]UDÿLYDþX�RGOXNH�R�]DãWLWL�L]YRULãWD�SUHSXãWHQR�SURSLVLYDQMH�DNWLYQLK�PMHUD�]DãWLWH�
ãWR�QLMH� MHGQRVWDYQR��.RG�GH¿QLUDQMD�DNWLYQLK�PMHUD�]DãWLWH�SRWUHEQR� MH�X]HWL�X�RE]LU� L�
0HWRGRORJLMX� SULPMHQH� NRPELQLUDQRJ� SULVWXSD� UDGL� VPDQMHQMD� RQHþLãüHQMD� YRGD� L]�
WRþNDVWLK�L�UDVSUãHQLK�L]YRUD�V�FLOMHP�SRVWL]DQMD�GREURJ�VWDQMD�YRGD��7DNRÿHU�MH�SRWUHEQR�
ãWR�SULMH�GRQLMHWL�.ULWHULMH�]D�QHL]UDYQD�LVSXãWDQMD�X�SRG]HPQH�YRGH��7UHQXWQR�MH�QD�VQD]L�
3UDYLOQLN�R�XYMHWLPD�]D�XWYUÿLYDQMH�]RQD�VDQLWDUQH�]DãWLWH�L]YRULãWD�L]�������

U RIJEKA

1D�SRGUXþMX�9*2�D�5LMHND�SRVWRMH����LVSRUXþLWHOMD�YRGQH�XVOXJH�MDYQH�YRGRRSVNUEH�SUL�
þHPX�NRULVWH�����YRGR]DKYDWD�UD]OLþLWRJ�WLSD����]DKYDWD�SRYUãLQVNH�YRGH�L�����SRG]HPQH�
YRGH���8NXSDQ� NDSDFLWHW� VYLK� YRGR]DKYDWD�� X� UD]GREOMLPD� QDMYHüH� SRWURãQMH�� RGQRVQR�
SUHPD�L]GDQLP�YRGRSUDYQLP�GR]YRODPD�L�NRQFHVLMDPD��L]QRVL�RNR��������O�V��7DEOLFD�����
1DYHGHQD����LVSRUXþLWHOMD�GMHOXMX�QD�SRGUXþMX�WUL�åXSDQLMH��RG�WRJD���QD�SRGUXþMX�,VWDUVNH��
��QD�SRGUXþMX�3ULPRUVNR�JRUDQVNH�L����QD�SRGUXþMX�/LþNR�VHQMVNH�åXSDQLMH��SUL�þHPX�MH�
XGLR�NRULãWHQH�NROLþLQH�YRGH�SUHPD�L]GDQLP�YRGRSUDYQLP�GR]YRODPD�RWSULOLNH������X�
3ULPRUVNR�JRUDQVNRM�������X�,VWDUVNRM�L������X�/LþNR�VHQMVNRM�åXSDQLML�
2G� DQDOL]LUDQD� XNXSQR� ���� YRGR]DKYDWD� QD� SRGUXþMX�9*2�D�5LMHND� NRML� VH� NRULVWH� X�
MDYQRM�YRGRRSVNUEL��]D�QMLK��������SRVWRML�RGOXND�R�]DãWLWL�L]YRULãWD�GRN�]D�QMLK��������QH�
SRVWRML��9DåHüH�RGOXNH�R�]DãWLWL�L]YRULãWD�YRGH�]D�OMXGVNX�SRWURãQMX�QD�SRGUXþMX�9*2�D�
5LMHND�QDYHGHQH�VX�X�7DEOLFL����2G�QDYHGHQLK����RGOXND��YLãH�RG�SRORYLFH�MH�XVNODÿHQR�
V�3UDYLOQLNRP�L]�������JRGLQH��GRN�MH���SRWUHEQR�XVNODGLWL�V�QRYLP�3UDYLOQLNRP��D�VDPR�
MH� MHGQD�RGOXND�QDSUDYOMHQD�X� VNODGX�V�SUYLP�3UDYLOQLNRP� L]�������JRGLQH��1D�VOLFL���
SULND]DQH�VX�UD]OLþLWLP�ERMDPD�]RQH�VDQLWDUQH�]DãWLWH�]D�NRMH�VX�YDåHüH�RGOXNH�QDSUDYOMHQH�
X�VNODGX�VD�3UDYLOQLFLPD�L]��������������L�������JRGLQH�
$QDOL]LUDMXüL� ]DãWLWX� L]YRULãWD� V� RE]LURP� QD� L]GDãQRVW�� RGQRVQR� SULND]DQH� NRULãWHQH�
NROLþLQH�YRGH�X�7DEOLFL����YLGOMLYR�MH�GD�]D�YRGR]DKYDWH�QDMYHüH�L]GDãQRVWL�SRVWRMH�RGOXNH�
L� WR�XJODYQRP�XVNODÿHQH�VD�3UDYLOQLNRP�L]�������6D�VOLNH����PRåH�VH�XRþLWL�GD�VX�VYD�
L]YRULãWD� QD� SRGUXþMX� ,VWDUVNH� L� 3ULPRUVNR�JRUDQVNH� åXSDQLMH� RGUHÿHQH� ]RQH� VDQLWDUQH�
]DãWLWH�WH�LPDMX�YDåHüH�RGOXNH��V�WLP�GD�VX�VYH�RGOXNH�QD�SRGUXþMX�3ULPRUVNR�JRUDQVNH�
åXSDQLMH�XVNODÿHQH�VD�3UDYLOQLNRP�L]�������JRGLQH��7UHQXWQR�MH�X�WLMHNX�QRYHODFLMD�2GOXNH�
]D�,VWDUVNX�åXSDQLMX��DOL�MRã�XYLMHN�QH�X�VNODGX�V�3UDYLOQLNRP�L]�������JRGLQH�
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7DEOLFD����3UHJOHG�NRULãWHQH�NROLþLQH�YRGH�SR�NRPXQDOQLP�GUXãWYLPD�WH�YDåHüH�2GOXNH�
�PRGL¿FLUDQR�L]�2ãWULü�L�GU���������

vodne usluge javne 
vodoopskrbe

Odluka
(l/s)

Udio (%)

,VWDUVNL�YRGRYRG�G�R�R��%X]HW
�

3100 �����
Vodovod Pula d.o.o. 448 ����

Vodovod Labin d.o.o. 218 ����
Liburnijske YRGH�G�R�R��2SDWLMD � 160 ����

KD Vodovod i kanalizacija d.o.o. � 5223 �����

Vinodolski
� 458 ����

Ponikve d.o.o. Krk � 425 ����
Vodoopskrba i odvodnja d.o.o. Cres � 100 ����

Vrelo d.o.o. Rab � 79 ����
.RPXQDODF� vodoopskrba i odvodnja d.o.o. 

Delnice
�

217,2 ����
34 ����

Vode Vrbovsko d.o.o. 33,5 ����
� 145 ����
� 157 ����

Crno vrilo d.o.o. � 45 ����
9RGRYRG�+UYDWVNR�3ULPRUMH-

d.o.o., Senj
� 570 ����

Vodovod d.o.o. Brinje � 96 ����
Vodovod Korenica d.o.o. - 75 ����

- 30 ����
Kaplja d.o.o. - 20 ����

+LGURNRP�8GELQD�G�R�R� - 42 ����
- 28 ����

11703.70 100%

1DSRPHQD��NROLþLQH�L]�L]GDQLK�YRGRSUDYQLK�GR]YROD

,]�7DEOLFH���X�NRMRM�MH�SULND]DQ�SUHJOHG�]DãWLWH�SR�LVSRUXþLWHOMLPD�YRGQLK�XVOXJD��YLGOMLYR�
MH�GD�VH�VYL�YRGR]DKYDWL�]D�NRMH�QH�SRVWRMH�RGOXNH�R�]DãWLWL�L]YRULãWD�QDOD]H�QD�SRGUXþMX�
/LþNR�VHQMVNH�åXSDQLMH� �6OLND�����9RGR]DKYDWL�EH]�RGOXND�QDYHGHQL� VX�X�7DEOLFL����=D�
QDYHGHQH�YRGR]DKYDWH�QLVX�SRVWRMDOL�HODERUDWL�R� L]YHGHQLP�YRGRLVWUDåQLP�UDGRYLPD��D�
QD�WHPHOMX�NRMLK�EL�ELOR�PRJXüH�GRQLMHWL�RGOXNH��,DNR�VX�SUHPD�3UDYLOQLNX�R�XWYUÿLYDQMX�
]RQD� VDQLWDUQH� ]DãWLWH� L]YRULãWD� MHGLQLFH� ORNDOQH� LOL� UHJLRQDOQH� VDPRXSUDYH� RGJRYRUQH�
]D�GRQRãHQMH� L� SURYHGEX�RGOXND��RQH� þHVWR� ]ERJ�¿QDQFLMVNLK� LOL� GUXJLK� UD]ORJD�QLVX�X�
PRJXüQRVWL�LVSXQLWL�]DKWMHYH�L]�3UDYLOQLND��]ERJ�þHJD�VX�+UYDWVNH�YRGH�X�UD]GREOMX������
��������¿QDQFLUDOH�L]UDGX�QDYHGHQLK�HODERUDWD�
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6OLND����3UHJOHG�YDåHüLK�RGOXND�SUHPD�3UDYLOQLFLPD�L]��������������L�������JRGLQH

7DEOLFD����9RGR]DKYDWL�EH]�2GOXNH�R�]RQDPD�VDQLWDUQH�]DãWLWH��SUHX]HWR�L]�2ãWULü�L�GU���
�����

vodoopskrbe
Vodozahvat

9RGRYRG�+UYDWVNR�3ULPRUMH-
ogranak d.o.o., Senj

a

Vodovod d.o.o. Brinje Maljkovac

,

Vodovod Korenica d.o.o.
VR1,2,3

- Mira vrelo

- Javor vrelo

Bijeli klanac

.RWOLQD

Kaplja d.o.o.
%ODWQL�MDUDN
Vriline 

Kozjan B-1

+LGURNRP�8GELQD�G�R�R� Krbavica

Loskun
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8� QDYHGHQRP� UD]GREOMX� QDSUDYOMHQL� VX� HODERUDWL� ]RQD� VDQLWDUQH� ]DãWLWH� ]D� YHüLQX�
YRGR]DKYDWD�QDYHGHQLK�X�WDEOLFL����%DþYLFX��0DOMNRYDF��/RQþDUHYR�L�äLåLüD�YUHOR��%LMHOL�
.ODQDF�L�.RWOLQX��.UEDYLFX�WH�/RVNXQ�L�-RãHYLFX���8�WLMHNX�MH�LOL�VX�GRELYHQD�SR]LWLYQD�
PLãOMHQMD� +UYDWVNLK� YRGD� ]D� LVWH�� NDR� L� RVQLYDQMH� SRYMHUHQVWDYD�� 'DNOH�� ]D� RþHNLYDWL�
MH� GD� üH� VH� X� VNRULMH� YULMHPH� L� ]D� QDYHGHQH� YRGR]DKYDWH� GRQLMHWL� RGOXNH� X� VNODGX� VD�
3UDYLOQLNRP�L]�������JRGLQH��2VWDMH�QHULMHãHQD�]DãWLWD�YRGD�YRGR]DKYDWD�X�.RUHQLFL��D�
NRMD�VH�SODQLUD�]DSRþHWL�QDNRQ�L]YUãHQLK�YRGRLVWUDåQLK�UDGRYD�NRML�VH�QD�WRP�SRGUXþMX�
REDYOMDMX��'RGDWQR��QDSUDYOMHQ�MH�L�HODERUDW�]D�YRGR]DKYDWH�X�2SüLQL�/RYLQDF��0UDþDM��
%ODWQL�MDUDN��9ULOLQH��.R]MDQ�%����PHÿXWLP�]ERJ�EURMQLK�QHGRVWDWDND�HODERUDWD�QLNDG�QLMH�
]DWUDåHQR�REYH]XMXüH�PLãOMHQMH�+UYDWVNLK�YRGD�

7DEOLFD����3RSLV�SRVWRMHüLK�2GOXND�R�]RQDPD�VDQLWDUQH�]DãWLWH�L]YRULãWD�YRGH�]D�SLüH�
�PRGL¿FLUDQR�L]�2ãWULü�L�GUXJL�������

Odluka o zonama sanitarne Postoji

1
Odluka 

DA, 2002

2
novine 

DA, 2011

3

������
DA, 2011

4
Odluka -

DA, 2011

5
(

DA, 2002

6 [�19)
DA, 2011

7 ������ DA, 2011

8 DA, 2011

9

Odluka - –

DA, 2002

10 DA, 2002

11 – DA, 2002

12 DA, 2011

13 DA, 1986

14 broj ����� DA, 2011
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+UYDWVNH� YRGH� VX� SUHPD�=DNRQX�R� YRGDPD� �11��������� ������� ������� ������� ��������
GXåQH� LGHQWL¿FLUDWL� VYH� YRGH� QDPLMHQMHQH� OMXGVNRM� SRWURãQML� NRMH� RVLJXUDYDMX� YLãH� RG�
���P3�YRGH�QD�GDQ� LOL�RSVNUEOMXMX�YLãH�RG���� OMXGL� L� VYD�YRGQD� WLMHOD� UH]HUYLUDQD�]D� WH�
QDPMHQH�X�EXGXüQRVWL��0RQLWRULQJ� MH�SURSLVDQ� WHN�X� WLMHOLPD�SRYUãLQVNLK� L�SRG]HPQLK�
YRGD�NRMH�RVLJXUDYDMX�]DKYDüDQMH�YLãH�RG�����Pñ�YRGH�GQHYQR��RNR�����NRULVQLND���L�WR�
VYLK�RQHþLãüXMXüLK�WYDUL�NRMH�EL�PRJOH�XWMHFDWL�QD�VWDQMH�WRJD�YRGQRJ�WLMHOD��+UYDWVNH�YRGH�
LVSLWXMX�L�RFMHQMXMX�VWDQMH�SRYUãLQVNLK��SRG]HPQLK��SULMHOD]QLK�L�SULREDOQLK�YRGD�SUHPD�
8UHGEL�R�VWDQGDUGX�NDNYRüH�YRGD��11��������������������������������������0RQLWRULQJ�
VWDQMD� �QDG]RUQL��RSHUDWLYQL� L� LVWUDåLYDþNL���SURYRGL�VH�X�FLOMX�GH¿QLUDQMD�VWDQMD�YRGQLK�
WLMHOD�NRMH�VH�GH¿QLUD�3ODQRP�XSUDYOMDQMD�YRGQLP�SRGUXþMHP.

8�WLMHOLPD�SRYUãLQVNLK�L�SRG]HPQLK�YRGD�X�NRMLPD�VH�QDOD]H�]DKYDWL�YRGH�QDPLMHQMHQH�
OMXGVNRM�SRWURãQML�XJODYQRP�VH�SURYRGL�QDG]RUQL�PRQLWRULQJ�NDNR�EL�VH�RPRJXüLOD�RFMHQD�
XWMHFDMD�RQHþLãüHQMD�L�RFMHQD�]QDWQR�L�WUDMQR�UDVWXüLK�WUHQGRYD�NRML�VX�UH]XOWDW�SULURGQLK�
XYMHWD�L�XWMHFDMD�OMXGVNLK�GMHODWQRVWL��2SHUDWLYQL�PRQLWRULQJ�SURYRGL�VH�UDGL�XWYUÿLYDQMD�
NHPLMVNRJ�VWDQMD�VYLK�WLMHOD�SRG]HPQLK�YRGD�]D�NRMH�MH�DQDOL]RP�]QDþDMNL�YRGQLK�SRGUXþMD�
XWYUÿHQ�UL]LN�QHSRVWL]DQMD�FLOMHYD�]DãWLWH�YRGD�L�QD�NRMLPD�VH�SUDWL�SURPMHQD�VWDQMD�WLMHNRP�
SURYHGEH�SURJUDPD�PMHUD��L�XWYUÿLYDQMD�]QDþDMQLK�L�WUDMQR�UDVWXüLK�WUHQGRYD�NRQFHQWUDFLMH�
RQHþLãüXMXüLK�WYDUL�XVOLMHG�XWMHFDMD�OMXGVNLK�GMHODWQRVWL��3UHPD�3ODQX�XSUDYOMDQMD�YRGQLP�
SRGUXþMLPD����������������1DURGQH�QRYLQH��EU���������RG����WLMHOD�SRG]HPQH�YRGH��739��
QD�SRGUXþMX�9RGQRJRVSRGDUVNRJ�RGMHOD�VMHYHUQRJ�-DGUDQD�RSHUDWLYQL�PRQLWRULQJ�SURYRGL�
VH�MHGLQR�X�739�MXåQD�,VWUD�JGMH�MH�VWDQMH�ORãH�]ERJ�YULMHGQRVWL�QLWUDWD�NRMH�QD�SRMHGLQLP�
EXQDULPD�SUHNRUDþXMX�JUDQLþQH�YULMHGQRVWL��2VWDOD�739�VX�X�GREURP�VWDQMX��
,VSRUXþLWHOM�YRGQH�XVOXJH�MDYQH�YRGRRSVNUEH��YLãH�RG����OMXGL�LOL����Pñ��GDQ��GXåDQ�MH�
VNUELWL�R�]GUDYVWYHQRM�LVSUDYQRVWL�YRGH�]D�OMXGVNX�SRWURãQMX�X�VNODGX�VD�=DNRQRP�R�YRGL�
]D� OMXGVNX�SRWURãQMX� �11�������� ������� �������� �������� L�3UDYLOQLNRP�R�SDUDPHWULPD�
VXNODGQRVWL�� PHWRGDPD� DQDOL]H�� PRQLWRULQJX� L� SODQRYLPD� VLJXUQRVWL� YRGH� ]D� OMXGVNX�
SRWURãQMX� WH� QDþLQX� YRÿHQMD� UHJLVWUD� SUDYQLK� RVRED� NRMH� REDYOMDMX� GMHODWQRVWL� MDYQH�
YRGRRSVNUEH��11����������3URYHGEX�PRQLWRULQJD�YRGH�]D�OMXGVNX�SRWURãQMX�NRRUGLQLUD�
+UYDWVNL� ]DYRG� ]D� MDYQR� ]GUDYVWYR�� D�=DYRGL� ]D� MDYQR� ]GUDYVWYR� åXSDQLMD� REYH]QL� VX�
SURYRGLWL�JRGLãQML�SODQ�PRQLWRULQJD�]GUDYVWYHQH�LVSUDYQRVWL�YRGH�]D�OMXGVNX�SRWURãQMX�X�
GLMHOX�]D�þLMX�SURYHGEX�VX�RGJRYRUQL��
3UHPD� =DNRQX� R� YRGL� ]D� OMXGVNX� SRWURãQMX� ORNDOQD� YRGRRSVNUED� MH� ]DKYDüDQMH� YRGH�
QDPLMHQMHQH� OMXGVNRM� SRWURãQML� L]� WLMHOD� SRG]HPQLK� L� SRYUãLQVNLK� YRGD� WH� LVSRUXND� GR�
NUDMQMHJ�NRULVQLND�SXWHP�YRGQLK�JUDÿHYLQD�]D�ORNDOQX�YRGRRSVNUEX�NRMLPD�QH�XSUDYOMD�
SUDYQD�RVRED�UHJLVWULUDQD�]D�REDYOMDQMH�GMHODWQRVWL�MDYQH�YRGRRSVNUEH��äXSDQLMH�L�*UDG�
=DJUHE��REYH]QL�VX��¿QDQFLUDWL�LVSLWLYDQMD�VYLK�NHPLMVNLK��PLNURELRORãNLK�L�LQGLNDWRUVNLK�
SDUDPHWDUD�QDMPDQMH� MHGDQ�SXWD�JRGLãQMH�X� WRNX�KLGURORãNH�JRGLQH�QD�YRGRFUSLOLãWLPD�
ORNDOQLK�YRGRYRGD�NRML�RSVNUEOMXMX����L�YLãH�VWDQRYQLND��9DåQR�MH�LVWDNQXWL�GD�MH�ORNDOQD�
YRGRRSVNUED����RG����NRULVQLND��L]YDQ�VXVWDYD�NRQWUROH�]GUDYVWYHQH�LVSUDYQRVWL�L�SUHPD�
=DNRQX�R�YRGDPD�L�SUHPD�=DNRQX�R�YRGL�]D�OMXGVNX�SRWURãQMX��1D�åDORVW��WDNYLK�YRGRYRGD�
LPD�QD�SRGUXþMX�*RUVNRJ�NRWDUD��D�L�X�/LFL�
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,DNR� NUãNL� YRGRQRVQLFL� LPDMX� YHOLNX� YDåQRVW� X� YRGRRSVNUEL�� ]ERJ� YHOLNLK� YDULMDFLMD� X�
SURWRNDPD�WH�UDQMLYRVWL�QD�RQHþLãüHQMH��SRQHNDG�LK�MH�WHãNR�NRULVWLWL��D�MRã�WHåH�L�ãWLWLWL��
8QDWRþ�]DNRQVNLP�SURSLVLPD�NRML�VX�VH�NUR]�WULGHVHWDN�JRGLQD�PLMHQMDOL�L�SREROMãDYDOL�WH�
]QDWQRP�QDSUHWNX�NRML�MH�X�WRP�VPLVOX�QDSUDYOMHQ�L�GDOMH�MH�SRWUHEQR�XODJDWL�QDSRUH�GD�EL�
RVLJXUDOL�PDNVLPDOQX�]DãWLWX�L]YRULãWD�
,]� SULND]DQRJ�X�RYRP� UDGX�� YLGOMLY� MH� QHXMHGQDþHQ�SULVWXS�X�YH]L� SURYHGEH�REYH]D� L]�
3UDYLOQLND�� 3UHPD� 3UDYLOQLNX� R� XWYUÿLYDQMX� ]RQD� VDQLWDUQH� ]DãWLWH� L]YRULãWD�� MHGLQLFH�
ORNDOQH� RGQRVQR� UHJLRQDOQH� �SRGUXþQH�� VDPRXSUDYH� RGJRYRUQH� VX� ]D� GRQRãHQMH� L�
SURYHGEX�RGOXND��7DNRÿHU�� DNR� WR�QLMH�XþLQMHQR�X� VDPRP�SRVWXSNX�GRQRãHQMD�RGOXNH��
GXåQH�VX�X� URNX����PMHVHFL�GRQLMHWL�3URJUDP�PMHUD�VDQDFLMH�NRML� VDGUåDYD��SRSLV�VYLK�
RQHþLãüLYDþD�QD�SRGUXþMX�]RQD�VDQLWDUQH�]DãWLWH��SULRULWHWQH�VDQDFLMVNH�]DKYDWH�� URNRYH�
SURYHGEH� VDQDFLMVNLK� ]DKYDWD�� WURãNRYH� VDQDFLMH�� REYH]QLNH� ¿QDQFLUDQMD� SURYHGEH�
3URJUDPD�PMHUD�VDQDFLMH�
,DNR�MH�RYLP�UDGRP�SULND]DQR�NDNR�VH�VWDQMH�]DãWLWH�L]YRULãWD�V�RE]LURP�QD�3UDYLOQLN�L�
SRNULYHQRVW�RGOXNDPD�R�]RQDPD�VDQLWDUQH�]DãWLWH�PRåH�VPDWUDWL�]DGRYROMDYDMXüLP�WH�üH�
XVNRUR�]D�VYD�L]YRULãWD�ELWL�SURYHGHQL�YRGRLVWUDåQL�UDGRYL�L�GRQHVHQH�RGOXNH��WR�QLSRãWR�
QH�]QDþL�GD�MH�WLPH�³SRVDR´�SULYHGHQ�NUDMX��'DSDþH��WHN�QDNRQ�VYHJD�WRJD�ELW�üH�SRWUHEQR�
QDSUDYLWL� DQDOL]X� VWDQMD�� D� V� RE]LURP�QD� QHXMHGQDþHQ� SULVWXS� X� L]UDGL� HODERUDWD�� ãWR� MH�
YHüLP�GLMHORP�X]URNRYDQR�L�QHGRVWDWNRP�RGJRYDUDMXüLK�VPMHUQLFD�]D�XWYUÿLYDQMH�]RQD�
VDQLWDUQH�]DãWLWH��NRMH�LDNR�MH�QMLKRYR�L]GDYDQMH�RG�VWUDQH�+UYDWVNLK�YRGD�ELOR�SUHGYLÿHQR�
3UDYLOQLNRP�L]�������QLVX�QLNDG�GRQHVHQH��7DNRÿHU�EL�ELOR�SRWUHEQR�QDSUDYLWL�L�DQDOL]X�
SURYHGHQLK� WUDVLUDQMD� L�PLNUR]RQLUDQMD�NRMD� VX�SURYHGHQD�X�SURWHNORP�UD]GREOMX�NDR� L�
SURYHGHQLK�PMHUD�WH�DQDOL]H�NDNYRüH�YRGH��8�WRP�VPLVOX�SRWUHEQR�MH�QDJODVLWL�GD�SURJUDPL�
PMHUD� VDQDFLMH��NRML� WUHEDMX�ELWL� VDVWDYQL�GLR� VYDNH�RGOXNH��YUOR�þHVWR�� þDN� L� ]D�YDåHüH�
RGOXNH��QH�SRVWRMH��D�X�PQRJLP�VOXþDMHYLPD�X�NRMLPD�L�SRVWRMH��QD�åDORVW��QH�SURYRGH�VH�
1D]QDNH� NOLPDWVNLK� SURPMHQD�� VYH� YHüH� NRULãWHQMH� SRG]HPQLK� YRGD� ]D� UD]OLþLWH�
QDPMHQH�� WH�RVRELWR�RþHNLYDQR�SRYHüDQMH�]DKWMHYD�X�VNRURM�EXGXüQRVWL��NDR� L� VYH�YHüL�
SULWLVFL�UD]OLþLWLK�NRULVQLND�SURVWRUD��QDPHüX�SRWUHEX�LQWHJUDOQRJ�SULVWXSD�JRVSRGDUHQMX�
SRG]HPQLP�YRGDPD��3UL�WRPH�MDYQD�YRGRRSVNUED��D�WLPH�L�]DãWLWD�SRG]HPQLK�YRGD�NRMH�
VH�NRULVWH�]D�WX�QDPMHQX��WUHED�]DGUåDWL�SULRULWHW��
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.45.

KOLEBANJE RAZINA PODZEMNIH VODA NA KLIZIŠTU 
GROHOVO ZA RAZDOBLJE 2016. - 2018. GODINE

6$ä(7$.��8�UDGX�MH�SURYHGHQD�KLGURORãND�DQDOL]D�QD�NOL]LãWX�*URKRYR�NRML�VH�QDOD]L�QD�
VMHYHUQRM�SDGLQL�X�VUHGQMHP�WRNX�VOLYD�YRGRWRND�5MHþLQH��.OL]LãWH�*URKRYR�X�NRPELQDFLML�
VD�VXVMHGQLP�NOL]LãWLPD�SUHGVWDYOMD�RSDVQRVW�RG�PRJXüHJ�IRUPLUDQMD�WRND�NUXSQR]UQDWRJ�
PDWHULMDOD�� WH� SRVOMHGLþQR� NDWDVWURIDOQLK� SULURGQLK� SRMDYD� NRMH�PRJX� XJUR]LWL� VUHGQML� L�
GRQML�WRN�YRGRWRND�5MHþLQH��D�VDPLP�WLPH�L�XUEDQL�GLR�JUDGD�5LMHNH���SRGUXþMH�'HOWH�L�
âNROMLüD��8�WX�VYUKX�NUHLUDQ�MH�VXVWDY�PRQLWRULQJD�QD�VSRPHQXWRM�ORNDFLML�NOL]LãWD��D�VYH�
X�VYUKX�GRELYDQMD�DGHNYDWQRJ�VXVWDYD�]D�UDQR�X]EXQMLYDQMH��2VQRYQL�FLOM�UDGD�MH�DQDO-
L]LUDQMH�RYLVQRVWL�SULUDVWD�UD]LQD�SRG]HPQLK�YRGD�QD�ORNDFLML�NOL]LãWD�*URKRYR�L�LQWHQ]-
LWHWD�RERULQH��=D�SRWUHEH�LVWUDåLYDQMD�X]HWR�MH�YLãH�HNVWUHPQLK�LQWHQ]LWHWD�RERULQD�X�UD]GR-

EOMX�RG�������GR�������JRGLQH��NRML�VX�XVSRUHÿHQL�V�YUHPHQRP�SULUDVWD�UD]LQH�SRG]HPQLK�
YRGD�� 8VSXWQR� VX� ]D� SURPDWUDQR� YUHPHQVNR� UD]GREOMH� GDQH� YUHPHQVNH� YDULMDELOQRVWL�
SRMHGLQLK�PHWHRURORãNLK�SDUDPHWDUD��=D�SRWUHEH�RYRJ�LVWUDåLYDQMD�NRULãWHQL�VX�SRGDFL�V�
PHWHRURORãNH�SRVWDMH�:DQWDJH�3UR��WH�LQVWDOLUDQLK�0LQL�GLYHU��0'��LQVWUXPHQDWD�SRVW-
DYOMHQLK�X�SLH]RPHWUH�X�VUHGQMHP�GLMHOX�WLMHOD�NOL]LãWD����0'��L�X�QRåLFL�NOL]LãWD����0'���
./-8ý1(�5,-(ý,� NOL]LãWH�*URKRYR��PRQLWRULQJ�� KLGURPHWHRURORãNL� SRGDFL�� RERULQH��
KLGURORãND�DQDOL]D��SRG]HPQH�YRGH

LANDSLIDE FOR THE PERIOD 2016-2018

$%675$&7��,Q�WKLV�SDSHU��D�K\GURORJLFDO�DQDO\VLV�ZDV�FDUULHG�RXW�IRU�WKH�*URKRYR�ODQG-

VOLGH�ORFDWHG�RQ�WKH�QRUWKHUQ�VORSH�RI�WKH�5MHþLQD�EDVLQ�DURXQG�LWV�PLGGOH�UHDFKHV��7KH�
*URKRYR� ODQGVOLGH�� LQ� FRPELQDWLRQ�ZLWK� WKH� DGMDFHQW� ODQGVOLGHV�� FDQ� SRWHQWLDOO\� IRUP�
D�GHEULV�ÀRZ�DQG�� FRQVHTXHQWO\�� GLVDVWURXV�QDWXUDO� SKHQRPHQD� WKDW�PD\� HQGDQJHU� WKH�
PLGGOH�DQG�ORZHU�UHDFKHV�RI�WKH�5MHþLQD�5LYHU��LQFOXGLQJ�WKH�XUEDQ�SDUW�RI�5LMHND��L�H��
QHLJKERUKRRGV�'HOWD�DQG�âNROMLü��7KXV�D�PRQLWRULQJ�V\VWHP�ZDV�FUHDWHG�DW�WKH�ODQGVOLGH�
VLWH�IRU�WKH�SXUSRVH�RI�HVWDEOLVKLQJ�DQ�DGHTXDWH�HDUO\�ZDUQLQJ�V\VWHP��7KH�PDLQ�REMHFWLYH�
RI�WKH�SDSHU�LV�WR�DQDO\]H�WKH�GHSHQGHQFH�RI�WKH�LQFUHDVH�LQ�JURXQGZDWHU�OHYHOV�DW�WKH�*UR-

KRYR�ODQGVOLGH�DQG�SUHFLSLWDWLRQ�LQWHQVLW\��,Q�WKH�DQDO\VLV��VHYHUDO�H[WUHPH�SUHFLSLWDWLRQ�
LQWHQVLWLHV�IURP�WKH�SHULRG������±������ZHUH�FRPSDUHG�ZLWK�WKH�WLPHV�RI�ULVLQJ�JURXQG-

ZDWHU�OHYHOV��)RU�WKH�REVHUYHG�SHULRG��WKH�WHPSRUDO�YDULDELOLWLHV�RI�FHUWDLQ�PHWHRURORJLFDO�
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SDUDPHWHUV�ZHUH�JLYHQ�DV�ZHOO��)RU� WKH�SXUSRVHV�RI� WKLV� UHVHDUFK��GDWD�ZDV�XVHG� IURP�
WKH�:DQWDJH�3UR��PHWHRURORJLFDO�VWDWLRQ�DQG�WKH�LQVWDOOHG�0LQL�'LYHU��0'��LQVWUXPHQWV�
SODFHG�LQ�SLH]RPHWHUV�LQ�WKH�PLGGOH�SDUW�RI�WKH�ODQGVOLGH�ERG\����0'V��DQG�DW�WKH�WRH�RI�
WKH�ODQGVOLGH����0'V��
.(<:25'6� *URKRYR� ODQGVOLGH��PRQLWRULQJ��K\GURPHWHRURORJLFDO�GDWD�� SUHFLSLWDWLRQ��
K\GURORJLFDO�DQDO\VLV��JURXQGZDWHU

1. UVOD

.OL]LãWH�*URKRYR�SUHGVWDYOMD�QDMYHüH�DNWLYQR�NRPSOHNVQR�VORåHQR�UHWURJUHVLYQR�NOL]LãWH�
X�REDOQRP�SRGUXþMX�+UYDWVNH��%HQDF�L�GUXJL���������NDOD]L�VH�QD�VMHYHUQRM�SDGLQL�XQXWDU�
GROLQH�YRGRWRND�5MHþLQH��VMHYHUQR�RG�JUDGD�5LMHNH��8NXSQD�YHOLþLQD�NOL]LãWD�SURFMHQMXMH�
VH� QD� RNR� ��� KD�� âLUH� SRGUXþMH� X� EOL]LQL� NOL]LãWD� MH� JHRPHKDQLþNL� QHVWDELOQR��.OL]LãWH�
*URKRYR��]DMHGQR�VD� VXVMHGQLP�NOL]LãWLPD�SUHGVWDYOMD�RSDVQRVW�RG�PRJXüLK�SRVOMHGLFD�
IRUPLUDQMD� NUXSQR]UQDWLK� �GHEULWQLK�� L� VLWQR]UQDWLK� �EODWQLK��PXOMHYLWLK�� WRNRYD� EXGXüL�
GD� WDNYH� NDWDVWURIDOQH� SULURGQH� SRMDYH� SRWHQFLMDOQR�PRJX� XJUR]LWL� VUHGQML� L� GRQML� WRN�
5MHþLQH��EUDQX�9DOLüL�L�XUEDQL]LUDQL�GLR�JUDGD�5LMHNH�±�JUDGVNR�SRGUXþMH�'HOWH�L�âNROMLüD��
5D]ORJ�QHVWDELOQRVWL� VX�JUDYLWDFLMVND�NOL]DQMD�YDSQHQDþNLK�EORNRYD�QD�ÀLãQRM� VWLMHQL� X�
SRGOR]L��8�RGQRVX�QD�YDSQHQDþNH�VWLMHQH�QD�YUKX�SDGLQD��ÀLãQD�VWLMHQVND�PDVD�MH�JRWRYR�X�
SRWSXQRVWL�SRNULYHQD�PDWHULMDORP�SRG�XWMHFDMHP�DWPRVIHULOLMD��YUOR�MH�WURãQD�L�QHVWDELOQD��
.UXSQR]UQDWL�IUDJPHQWL�QD�NOL]LãWX�X]URN�VX�RGURQMDYDQMD�YDSQHQDþNLK�PHJD�EORNRYD�NRML�
VH�PLMHãDMX�V�JOLQRP�L]�SRGUXþMD�WURãQH�]RQH�L�VWYDUDMX�GHSR]LWQL�PDWHULMDO�QD�SDGLQDPD�
GHEOMLQH� QHNROLNR� PHWDUD�� &LMHOR� SRGUXþMH� MH� RELOMHåHQR� PUHåRP� PDOLK� SRWRND� NRML�
XJURåDYDMX�VWDELOQRVW�SDGLQD�L�]QDþDMQR�SRYHüDYDMX�UHSURGXNFLMX�QDQRVD��VHGLPHQDWD��X�
VOLYX�YRGRWRND�5MHþLQH��
6WDQGDUGQLP�JHRWHKQLþNLP�ODERUDWRULMVNLP�LVSLWLYDQMHP��WH�RGQRVRP�L]PHÿX�PLQHUDORJLMH�
L� ]UQD�YHOLþLQH�X]RUDND�X]HWLK� L]�EXãRWLQD� �X� UD]GREOMX�RG�������GR��������RGUHÿHQ� MH�
JUDQXORPHWULMVNL�VDVWDY�PDWHULMDOD�V�NOL]LãWD�*URKRYR��%HQDF�L�VXU����������.DR�GRPLQDQWDQ�
PDWHULMDO�SRMDYOMXMH�VH�SUDK��LDNR�VX�]QDþDMQH�L�IUDNFLMH�JOLQH�V�XGLMHORP�L]PHÿX����L�������
,QGHNV�SODVWLþQRVWL�YDULUD�X�JUDQLFDPD�RG�IP ��������ãWR�SUHGVWDYOMD�PDWHULMDO�QLVNH�GR�
VUHGQMH�SODVWLþQRVWL��*UDQLFD�WHþHQMD�L]QRVL�WL ���������8�GRQMHP�GLMHOX�NROXYLMDOQRJ�
PDWHULMDOD�X� WLMHOX�NOL]LãWD�SUHYODGDYDMX�SUDãQMDVWR�JOLQRYLWH�QDVODJH��.OL]LãWH�*URKRYR�
VH�QDOD]L�X�VHL]PRWHNWQRVNRP�DNWLYQRP�SRGUXþMX��SD�MH�VWRJD�SRWUHEQR�X]LPDWL�X�RE]LU�L�
SRVOMHGLFX�VHL]PLþNLK�DNWLYQRVWL��3UHORJRYLü�L�VXU����������

2. MONITORING I INSTALIRANA MJERNA OPREMA 

5DG� SUHGVWDYOMD� QDVWDYDN� LVWUDåLYDQMD� ]DSRþHWLK� MRã� ������ JRGLQH� X� VNORSX� KUYDWVNR�
MDSDQVNRJ� ELODWHUDOQRJ� ]QDQVWYHQRJ� SURMHNWD� SRG� QD]LYRP� Ä5LVN� ,GHQWL¿FDWLRQ� DQG�
/DQG� ±� 8VH� 3ODQQLQJ� IRU� 'LVDVWHU� 0LWLJDWLRQ� RI� /DQGVOLGHV� DQG� )ORRGV� LQ� &URDWLD³�
�$UEDQDV� L�0LKDOLü�� ������� 3URMHNW� MH� ELR� YH]DQ� ]D�PRQLWRULQJ� L� LVWUDåLYDQMD� QD� VOLYX�
5MHþLQH�XQXWDU�NRMHJ�VX�SURYHGHQH�DNWLYQRVWL�VXVWDYQRJ�VORåHQRJ�PRQLWRULQJD��XVSRVWDYD�
VXVWDYD� ]D� UDQR� X]EXQMLYDQMH�� QD� NOL]LãWX�*URKRYR� X� UHDOQRP�YUHPHQX�� ODERUDWRULMVNH�
DQDOL]H� X]RUDND� WOD� WH� QXPHULþNH� DQDOL]H� SRQDãDQMD� NOL]LãWD� X� VWDWLþNLP� L� GLQDPLþNLP�
XYMHWLPD��3ULMH�KUYDWVNR�MDSDQVNRJ�ELODWHUDOQRJ�SURMHNWD�QLMH�ELOR�]QDþDMQLK�KLGURORãNLK�
PMHUHQMD� QD� SRGUXþMX� NOL]LãWD�*URKRYR�� RVLP� SRYUHPHQLK�PMHUHQMD� UD]LQH� SRG]HPQLK�
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YRGD�X���SLH]RPHWDUD�NRML�VH�QDOD]H�QD�SRGUXþMX�NOL]LãWD��+UYDWVNH�YRGH��NDR�SDUWQHU�QD�
SURMHNWX��GRSXVWLR�MH�SULVWXS�SLH]RPHWULPD�]D�PMHUHQMH�UD]LQD�SRG]HPQLK�YRGD��U sklopu 

KLGURORãNLK�LVWUDåLYDQMD�NRQWLQXLUDQR�VH�RG�������JRGLQH�SULNXSOMDMX�KLGURPHWHRURORãNL�
SRGDFL�X�VYUKX�L]UDGH��'�QXPHULþNLK�PRGHOD�]D�VLPXOLUDQMH�SURSDJDFLMD�YHOLNLK�YRGQLK�
YDORYD�L�WRND�NUXSQR]UQDWRJ�PDWHULMDOD�]D�VOXþDM�SRMDYH�NOL]DQMD�L�RGURQD�YHOLNH�NROLþLQH�
NUXSQR]UQDWRJ�PDWHULMDOD�X�NRULWR�5MHþLQH��äLF��������
8�VWXGHQRPH�������JRGLQH�QD�SRGUXþMX�NOL]LãWD�*URKRYR�LQVWDOLUDQD�MH�QRYD�PHWHRURORãND�
VWDQLFD� 06�� WLSD� 'DYLV� :DQWDJH� 3UR�� VD� VYRP� SRSUDWQRP� RSUHPRP� NRMD� PMHUL� ���
KLGURPHWHRURORãNLK�SDUDPHWDUD�NRQWLQXLUDQR�VYDNLK����PLQXWD��6OLND������0HWHRURORãND�
VWDQLFD�MH�SRVWDYOMHQD�X�VUHGLãQMHP�GLMHOX�NOL]LãWD�*URKRYR�X�GREUR�]DãWLüHQRP�SRVWRMHüHP�
REMHNWX�����WDN�PHWDUD�L]QDG�JDELRQVNRJ�SRWSRUQRJ�]LGD���QRåLFH�NOL]LãWD��6OLND������

Grad Grobnik

6OLND����.DUWD�LQVWDOLUDQLK�PMHUQLK�XUHÿDMD�QD�SRGUXþMX�NOL]LãWD�*URKRYR��äLF�������

1D�SRGUXþMX�NOL]LãWD�*URKRYR��6OLND�����SRVWRML���XJUDÿHQLK�SLH]RPHWDUD��*���*���*���*��
L�*����,]�SLH]RPHWUD�*���VUHGLQD�JDELRQVNRJ�SRWSRUQRJ�]LGD��QLMH�PRJXüH�YUãLWL�PMHUHQMH�
UD]LQD�SRG]HPQLK�YRGD��MHU�MH�XVOLMHG�YHOLNLK�RERULQD�GRãOR�GR�QMHJRYD�]DSXQMHQMD�VLWQLP�
VXVSHQGLUDQLP�PDWHULMDORP��2VWDOL�SLH]RPHWUL�VX�XSRWUHEOMLYL� L� L]�QMLK�VH�YUãH�PMHUHQMD�
UD]LQD�SRG]HPQLK�YRGD��8�SLH]RPHWUH�MH�SRVWDYOMHQR�þHWLUL�0LQL�'LYHU�LQVWUXPHQWD��0'���
0'���0'��L�0'���QD�QDþLQ�GD�VX�VSXãWHQD�GR�VDPRJ�GQD�LQVWDOLUDQRJ�SLH]RPHWUD��'YD�
SLH]RPHWUD��*��L�*���VX�X�GRQMRM�]RQL�NOL]LãWD��VDPRM�QRåLFL�NOL]LãWD���GRN�VX�RVWDOD�GYD�
�*��L�*���XQXWDU�VUHGQMH�]RQH�NOL]LãWD��

3. HIDROLOŠKA ANALIZA 

+LGURORãND� DQDOL]D� QD� SRGUXþMX� NOL]LãWD� *URKRYR� WHPHOML� VH� QD� SULNXSOMHQLP�
KLGURPHWHRURORãNLP� SRGDFLPD� X� UHDOQRP� YUHPHQX� V� LQVWDOLUDQLK� PMHUQLK� XUHÿDMD�
�PHWHRURORãNLK� VWDQLFD�� 0LQL� L� %DUR� 'LYHU� LQVWUXPHQDWD�� ]D� SUDüHQMH� SURPMHQD� QD�
SUHGPHWQRM�ORNDFLML��2QD�XNOMXþXMH�SRYUãLQVND�LVWUDåLYDQMD��SURUDþXQ�NROLþLQD�SRYUãLQVNL�
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YRGD�L�SURFMHGQLK�YRGD�NUR]�JDELRQVNL�SRWSRUQL�]LG��WH�SRG]HPQD�LVWUDåLYDQMD��PMHUHQMH�
UD]LQH�SRG]HPQLK�YRGD�XQXWDU���LQVWDOLUDQD�SLH]RPHWUD���
8� QDVWDYNX� UDGD� VX� DQDOL]LUDQL� QHNL� RG� YDåQLMLK�PHWHRURORãNLK� SDUDPHWDUD�� 1DMPDQMH�
]DELOMHåHQH�YDQMVNH�WHPSHUDWXUH�]UDND�X�UD]GREOMX�RG�������GR�������JRGLQH�]DELOMHåHQH�
VX�X�UD]GREOMX�RG�SURVLQFD�GR�YHOMDþH��������&����������������������&��������������������
�&� ��������������� GRN� VH� QDMYHüH� WHPSHUDWXUH� ]UDND� SRMDYOMXMX� X� UD]GREOMX� RG� OLSQMD�
GR�NRORYR]D��������&���������������������&���������������������&���������������=D�LVWR�
SURPDWUDQR�UD]GREOMH�YODåQRVW�]UDND�MH�YDULUDOD�X�UDVSRQX�RG����GR��������GRN�VX�QDMPDQMD�
L�QDMYHüD�JXVWRüD�]UDND�L]QRVLOH������NJ�P3�L������NJ�P3��1DMYHüD�YULMHGQRVW�WRþNH�URVLãWD�
ELOD�MH�QHãWR�YHüD�RG�������&�X�OLSQMX�L�VUSQMX�������JRGLQH��1DMYHüH�]DELOMHåHQH�EU]LQH�
YMHWUD�VH�SRMDYOMXMX�X�UD]GREOMX�RG�VWXGHQRJ�GR�RåXMND�������NP�K���������������������
NP�K���������������������NP�K����������������6UHGQMH�JRGLãQMH�YULMHGQRVWL�EU]LQD�YMHWUD�
L]QRVH�����NP�K��]D�������������NP�K��]D���������WH�����NP�K��]D���������'RPLQDQWDQ�VPMHU�
YMHWUD� QD� SRGUXþMX� NOL]LãWD� *URKRYR� MH� VMHYHUR]DSDGQL� YMHWDU��0DNVLPDOQH� YULMHGQRVWL�
HYDSRWUDQVSLUDFLMH�VH�NUHüX�X�JUDQLFDPD�RG���������PP��D�]QDþDMQH�VX�]D�UD]GREOMH�RG�
VYLEQMD�GR�VUHGLQH�NRORYR]D��9ULMHGQRVWL�DWPRVIHUVNRJ�WODND�]UDND�QD�SRGUXþMX�NOL]LãWD�
YDULUDMX�X�JUDQLFDPD�RG�����GR������K3D��]D�������JRGLQX���RG�����GR������K3D��]D�
������JRGLQX��WH�RG�����GR������K3D��]D�������JRGLQX�����
7UHED�QDSRPHQXWL�GD�]D�SRMHGLQD�UD]GREOMD�X�JRGLQL�QH�SRVWRMH�KLGURPHWHRURORãNL�SRGDFL��
MHU� MH� GRãOR� GR� SUHNLGD� QDSDMDQMD� PHWHRURORãNH� VWDQLFH� �06�� HOHNWULþQRP� HQHUJLMRP��
1DLPH��X�KODGQLMHP�]LPVNRP�UD]GREOMX�JRGLQH�EDWHULMH�]D�QDSDMDQMH�06�WURãH�YLãH�HQHUJLMH�
WH�MH�QMLKRY�YLMHN�WUDMDQMD�VPDQMHQ��.DNR�VH�VNLGDQMH�SRGDWDND�L�SRQRYR�UHSURJUDPLUDQMH�
QD�06�YUãL�UXþQR�VYDNLK����GDQD��SRVWRML�PRJXüQRVW�GD�VH�SRMHGLQL�KLGURPHWHRURORãNL�
SRGDFL�QH�SRKUDQH��
,QWHQ]LWHW� RERULQH� MH� YDåDQ� SDUDPHWDU� ]D� SUDüHQMH� SRMDYH� ãLUHQMD� WRND� NUXSQR]UQDWRJ�
PDWHULMDOD��NRML�MH�XVNR�SRYH]DQ�VD�]DVLüHQRVWL�PDWHULMDOD�WHUHQD�L�SRWHQFLMDOQLP�SRNUHWDQMHP�
NOL]LãWD��8�7DEOLFL� ��� VX� GDQH� YULMHGQRVWL� XNXSQLK�PMHVHþQLK� L� JRGLãQMLK� NROLþLQD� SDOH�
RERULQH�QD�SRGUXþMX�NOL]LãWD�*URKRYR��,]�WDEOLFH�MH�YLGOMLYD�YLVRND�YDULMDELOQRVW�XNXSQH�
PMHVHþQH�NROLþLQH�RERULQH�X�UD]GREOMX�RG�������GR�������JRGLQH��

7DEOLFD����8NXSQH�JRGLãQMH�RERULQH��X�PP��QD�NOL]LãWX�*URKRYR�]D�UD]GREOMH�RG�������
������JRGLQH�

SIJ. VELJ. TRA. SVI. LIP. SRP. KOL. RUJ. LIS. STU. PRO. Ukupno
2016. 240,50 478,50 74,90 - - 191,50 20,60 145,00 109,70 230,60 606,60 2,50 2100,60

2017. 223,50 393,20 56,90 127,50 63,00 124,50 51,60 69,80 288,30 143,50 309,10 374,40 2225,30

2018. 240,30 79,50 210,30 102,10 159,30 97,30 82,60 115,30 78,00 135,60 139,20 0,80 1440,20

MIN. 223,50 79,50 56,90 102,10 63,00 97,30 20,60 69,80 78,00 135,60 139,20 0,80 1440,20

MAKS. 240,50 478,50 210,30 127,50 159,30 191,50 82,60 145,00 288,30 230,60 606,60 374,40 2225,30

SRED. 234,77 317,07 114,03 114,80 111,15 137,77 51,60 110,03 158,67 169,90 351,63 125,90 1922,03

1DMYHüD�NROLþLQD�RERULQD�NRMD�SDGQH�QD�NOL]LãWH�*URKRYR�SRMDYOMXMH�VH�X� UD]GREOMX�RG�
VWXGHQRJ�GR�YHOMDþH�V�YULMHGQRVWLPD�NRMH�VHåX�GR�������PP�QD�PMHVHF��VWXGHQL���������1R�
YDOMD�QDSRPHQXWL�GD�VX�X�SRVOMHGQMLK�QHNROLNR�JRGLQD�XRþHQD�]QDWQD�PMHVHþQD�RGVWXSDQMD�
X�LQWHQ]LWHWLPD�RERULQD�X�PMHVHFX�SURVLQFX��1DLPH��������JRGLQH�MH�QD�06�]DELOMHåHQD�
XNXSQD�PMHVHþQD�RERULQD�RG�VYHJD�����PP��D�VOLþQR�VH�GRJRGLOR�L�������JRGLQH������PP�
PMHVHF���7DNRÿHU�VX�XRþHQH�]QDþDMQLMD�SRYHüDQMD�RERULQD�X�PMHVHFX�YHOMDþL�L�RåXMNX�X�
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> 0,2 mm > 2 mm > 20 mm > 50 mm > 70 mm

2
0
1
6

.

1 240,5 54,6 9. 15 12 4 1 0

2 478,5 73,15 3. 25 20 10 2 1

3 74,9 1 29,7 1. 10 5 1 0 0

4 - - - - - - - -

5 - - - - - - - -

6 191,5 42,42 14. 15 9 4 0 0

7 20,6 15,49 14. 5 2 0 0 0

8 145,0 43,94 10. 10 8 2 0 0

9 109,7 42,40 16. 9 5 2 0 0

10 230,6 47,50 15. 20 12 3 0 0

11 606,6 101,35 5. 21 15 8 5 4

12 2,5 1,02 4. 6 0 0 0 0

2
0
1
7

.

1 223,5 2 96,77 13. 10 6 3 2 2

2 393,2 101,85 1. 14 10 6 3 1

3 56,9 19,56 6. 6 4 0 0 0

4 127,5 36,83 27. 13 8 3 0 0

5 63,0 3 27,18 20. 7 4 1 0 0

6 124,5 46,23 30. 9 7 2 0 0

7 51,6 16,0 1. 11 5 0 0 0

8 69,8 34,04 6. 8 4 1 0 0

9 288,3 34,29 16. 21 14 8 0 0

10 143,5 96,77 22. 18 4 2 1 1

11 309,1 120,14 29. 18 10 6 1 1

12 374,4 77,72 8. 15 11 6 2 1

2
0
1
8

.

1 240,3 76,71 1. 19 10 5 1 1

2 79,5 4 30,23 2. 10 7 1 0 0

3 210,3 57,66 16. 20 16 3 1 0

4 102,1 45,72 12. 12 6 1 0 0

5 159,3 47,24 16. 9 7 3 0 0

6 97,3 5 46,74 8. 6 5 2 0 0

7 82,6 16,26 5. 17 11 0 0 0

8 115,3 50,29 14. 6 4 3 1 0

9 78,0 30,48 22. 11 5 2 0 0

10 135,6 37,85 7. 13 8 3 0 0

11 139,2 6 65,02 2. 10 5 2 1 0

12 - - - - - - - -

RGQRVX�QD�UD]GREOMH�SURPDWUDQMD�L]PHÿX�������������JRGLQH��äLF�L�GUXJL���������'RGDWQR�
MH�SURYHGHQD�DQDOL]D�PMHVHþQLK�RERULQD�L�EURMD�NLãQLK�GDQD�X�SRMHGLQRP�PMHVHFX�SUHPD�
LQWHQ]LWHWX�RERULQD��JUXSLUDQLK�X�SHW�UD]UHGD��]D�NOL]LãWH�*URKRYR�X�UD]GREOMX�RG�������
2018. godine (Tablica 2.). 

1DSRPHQD�  1 QLMH�ELOR�PMHUHQMD�X�SHULRG�RG������������������2 QLMH�ELOR�PMHUHQMD�X�SHULRG�
od 15.-23.01.2017., 3 QLMH�ELOR�PMHUHQMD�X�SHULRG�RG������������������4 QLMH�ELOR�PMHUHQMD�
X�SHULRG�RG������������������5 QLMH�ELOR�PMHUHQMD�X�SHULRG�RG���������������., 6 nije bilo 

PMHUHQMD�X�SHULRG�RG����������������

7DEOLFD����0MHVHþQH�RERULQH��X�PP��L�EURM�NLãQLK�GDQD�X�PMHVHFX�SUHPD�LQWHQ]LWHWX�
RERULQD�]D�NOL]LãWH�*URKRYR�X�UD]GREOMX�RG�������������JRGLQH
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.UR]�KLGURORãNX�DQDOL]X�UD]PDWUDQL�VX�PDNVLPDOQL�LQWHQ]LWHWL�RERULQD�NRML�VH�SRMDYOMXMX�
X�NUDWNRP�YUHPHQVNRP�UD]GREOMX�RG�QHNROLNR�VDWL�WH�QMLKRYD�RYLVQRVW�X�SRJOHGX�SULUDVWD�
UD]LQD�SRG]HPQLK�YRGD��6OLNH���� L������1D�WHPHOMX�DQDOL]H�NROHEDQMD�UD]LQD�SRG]HPQLK�
YRGD�X�UD]GREOMX�MDNLK�LQWHQ]LWHWD�RERULQD�]D�SURPDWUDQR�UD]GREOMH�XRþHQR�MH�GD�]QDþDMQLMH�
SRGL]DQMH�UD]LQH�YRGH�X�GRQMLP�SLH]RPHWULPD��3��L�3���QDVWXSD�RWSULOLNH�����VDWD�QDNRQ�
MDNRJ� SOMXVND� �X� ]LPVNRP� SHULRGX��� RGQRVQR� L� YLãH� RG� ��� VDWL� X� OMHWQRP� UD]GREOMX�
JRGLQH� �SRVOMHGLFD� QHVDWXULUDQRVWL� SRUR]QRJ�PDWHULMDOD� L� EXMQH� YHJHWDFLMH��� 8� JRUQMLP�
SLH]RPHWULPD� �3�� L� 3��� MH� YULMHPH�SRWUHEQR�GD� VH� ]QDþDMQLMH� SURPLMHQL� UD]LQD� YRGH� X�
SLH]RPHWULPD�XVOLMHG�MDNLK�LQWHQ]LWHWD�RERULQD�QHãWR�GXOMD�X�RGQRVX�QD�GRQMH�SLH]RPHWUH�
�����VDWD���-DNL�LQWHQ]LWHWL�RERULQD�L�QDJOL�SULUDVW�SRG]HPQLK�YRGD�PRJX�XND]DWL�QD�X]URNH�
L� SRþHWDN� NOL]DQMD� QD� NRVLQDPD� L]JUDÿHQLP� X� À�LãX� L� QDVWDQDN� WRND� NUXSQR]UQDWRJ� LOL�
VLWQR]UQDWRJ�PDWHULMDOD��äLF���������

a) 

b)

c) 

6OLND����3ULND]�XNXSQLK�GQHYQLK�RERULQD�QD�NOL]LãWX�*URKRYR�]D�D��������JRGLQX�
E��������JRGLQX�L�F��������JRGLQX
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5DGL� MDVQLMH� YL]XDOQH� SUHGRGåEH�� GDQL� VX� JUD¿�þNL� SULND]L� NROHEDQMD� UD]LQD� SRG]HPQLK�
YRGD� X� SRMHGLQLP� SLH]RPHWULPD� QD� NOL]LãWX� *URKRYR� X� UD]GREOMX� RG� ������ GR� ������
�6OLND� ����� ,� RYGMH� YDOMD� QDSRPHQXWL� GD� MH� WLMHNRP� SURPDWUDQRJ� UD]GREOMD� ELOR� GRVWD�
YUHPHQVNLK� LQWHUYDOD�NRG�NRMLK� MH�GRãOR�GR�SUHNLGD�PMHUHQMD�HYLGHQWLUDQMD�SRGDWDND�R�
UD]LQL�SRG]HPQLK�YRGD�X�SRMHGLQLP�SLH]RPHWULPD��5D]ORJ�WRPX�MH�KODGQLMH�YULMHPH�NRG�
NRMHJ�VH�EDWHULMH�YLãH�WURãH��NDR�L�SXFDQMH�RVMHWOMLYLK�NHUDPLþNLK�PHPEUDQD�QD�0LQL�GLYHU�
LQVWUXPHQWLPD�NRG�QLVNLK�WHPSHUDWXUD�]UDND��

a)

b)

c)

koje nisu obuK ene 
DQDOL]RP

6OLND����2VFLODFLMH�UD]LQD�SRG]HPQLK�YRGD�X�SLH]RPHWULPD�QD�NOL]LãWX�*URKRYR�]D�D��
������JRGLQX��E��������JRGLQX�L�F��������JRGLQX

5D]LQH�SRG]HPQLK�YRGD�QH]QDWQR�YDULUDMX�X�JRUQMLP�SLH]RPHWULPD�3���X�JUDQLFDPD�RG�
���FP�X�������������FP�X��������WH������FP�X�������JRGLQL��L�3���X�JUDQLFDPD�RG������FP�
X�������������FP�X��������WH�����FP�X�������JRGLQL���8�GRQMLP�SLH]RPHWULPD�VH�UD]LQD�
SRG]HPQH�YRGH�]QDWQLMH�PLMHQMD��D�PDNVLPDOQH�UD]LQH�SRG]HPQLK�YRGD�VH�SRMDYOMXMX�X�
UD]GREOMX�RG�NUDMD�VWXGHQRJ�GR�NUDMD�YHOMDþH��NLãQR�UD]GREOMH�JRGLQH���GRN�VX�PLQLPDOQH�
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UD]LQH� NDUDNWHULVWLþQH� ]D� UD]GREOMH� RG� VUHGLQH� VUSQMD� GR� NUDMD� UXMQD� �VXãQR� UD]GREOMH�
JRGLQH���0DNVLPDOQH�RVFLODFLMH�UD]LQD�YRGH�X�SLH]RPHWUX�3��]DELOMHåHQH�VX�V�������FP��X�
������JRGLQL���������FP���������WH�������FP����������1HãWR�PDQMH�RVFLODFLMH�MDYOMDMX�VH�QD�
SLH]RPHWUX�3��NRG�NRMHJ�VX�]DELOMHåHQH�YULMHGQRVWL�PDNVLPDOQL�NROHEDQMD�UD]LQD�YRGH�RG�
������FP����������������FP���������WH�������FP����������0HÿXWLP��WUHED�QDSRPHQXWL�GD�
MH�X�SRVOMHGQML�QHNROLNR�JRGLQD���������������XQXWDU�NRMLK�VH�YUãL�KLGURORãNL�PRQLWRULQJ�
]DELOMHåHQR� QHNROLNR� YUOR� ]QDþDMQLK� VXKLK� L� YODåQLK� UD]GREOMD� QD� SRGUXþMX� NOL]LãWD�
*URKRYR��äLF��������

1D�WHPHOMX�KLGURORãNRJ�PRQLWRULQJD�L�UH]XOWDWD�LVSLWLYDQMD�NRMD�VX�SURYHGHQD�QD�NOL]LãWX�
*URKRYR�PRåH�VH�]DNOMXþLWL�GD�SRVWRMH�YUOR�]QDþDMQH�RVFLODFLMH�UD]LQD�SRG]HPQLK�YRGD�
�SUHNR���P��X�GRQMHP�GLMHOX�NOL]LãWD�*URKRYR� �SLH]RPHWUL�3�� L�3��� WH�PDQMH�]QDþDMQH�
RVFLODFLMH� X� VUHGQMHP� GLMHOX� NOL]LãWD� �SLH]RPHWUL� 3�� L� 3��� RG� ���WDN� FHQWLPHWDUD�� 7RN�
SRG]HPQH�YRGH�X�VWLMHQVNRM�PDVL�QD�SRGUXþMX�NOL]LãWD�]QDWQR�YDULUD��RG�YUOR�EU]RJ�GR�
VSRURJ�NUHWDQMD��3URFLMHQMHQ�MH�QD�NDSDFLWHW�RG���O�V�X�UD]GREOMX�VXKRVWDMD��RG�WUDYQMD�GR�
NRORYR]D��L�YLãH�RG�������O�V�X�NLãQRP�UD]GREOMX��UD]GREOMH�UDQH�MHVHQL�L�NDVQH�]LPH���8�
SUROMHWQRP�UD]GREOMX�NDSDFLWHW�YRGH�PRåH�QDUDVWL�QD�YULMHGQRVW�RG�������O�V��7H�NROLþLQH�
YRGH�L]YLUX�NUR]�ãXSOMLQH�X�SRGQRåMX�VDPRJ�NOL]LãWD�QDNRQ�UD]GREOMD�LQWHQ]LYQH�RERULQH��
2YLVQR�R�LQWHQ]LWHWX�RERULQD�SDOLK�QD�NOL]LãWH�GROD]L�GR�SURPMHQH�NROLþLQD�YRGH�X�ÀLãQRM�
]RQL��D�]QDþDMQLML�SRG]HPQL� WRN�VH� IRUPLUD� WHN�QDNRQ�GDQ�GYD�� ,VSLWLYDQMD�VX�SRND]DOD�
GD�SRVWRML�SURWRN�YRGH�QD�JUDQLFL�VWLMHQVNH�SRGORJH�VWLMHQH� L�SRUHPHüHQRJ�QHVWDELOQRJ�
PDWHULMDOD�X]�OLQLMX�V�SDOHR�UHOMHIRP��7DNRÿHU�MH�XWYUÿHQR�GD�SRG]HPQH�YRGH�X�SUROMHWQRP�
UD]GREOMX�L]YLUX�X�SRGQRåMX�VDPRJ�NOL]LãWD�QDNRQ�UD]GREOMD�LQWHQ]LYQH�RERULQH��
3UHGPHWQH�DQDOL]H�GDQH�X�UDGX�RPRJXüXMX�NYDQWL¿NDFLMX�SRMHGLQLK�XOD]QLK�SDUDPHWDUD�
NRML�LQLFLUDMX�QDVWDQDN�WRNRYD�NUXSQR]UQDWRJ�L�VLWQR]UQDWRJ�PDWHULMDOD��2GQRVL�GH¿QLUDQLK�
SDUDPHWDUD�RPRJXüXMX�XVSRVWDYOMDQMH�NRUHODFLMD�L]PHÿX�JHRPRUIRORãNLK�L�KLGURJHRORãNLK�
XYMHWD� WH� VSHFL¿þQRVWL� WHUHQVNLK� XYMHWD� V� SDUDPHWULPD� WOD� NDUDNWHULVWLþQLP� ]D� QDVWDQDN�
WRNRYD�NUXSQR]UQDWRJ�L�VLWQR]UQDWRJ�PDWHULMDOD�þLPH�MH�RPRJXüHQD�SURFMHQD�KD]DUGD��
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.46.

PROJEKT AMIIGA – INTEGRIRANI PRISTUP
UPRAVLJANJU KVALITETOM PODZEMNIH VODA 

6$ä(7$.�� =DJDÿHQMD� SRG]HPQLK� YRGD� QH� SR]QDMX� ORNDOQH� DGPLQLVWUDWLYQH� JUDQLFH�� D�
SRVWRMHüH�SUDNVH�XSUDYOMDQMD�RNROLãHP� L�PMHUDPD�]D� VPDQMHQMH� L]YRUD�]DJDÿHQMD�þHVWR�
QLVX�GRYROMQH��8�(XURSL�QH�SRVWRML�GRYROMQR�LVNXVWYD�V�XSUDYOMDQMHP�WDNYLP�L]D]RYLPD�
X� IXQNFLRQDOQLP�XUEDQLP�SRGUXþMLPD��8�PHÿXUHJLRQDOQRP�SURMHNWX�$0,,*$� �&(����
VX¿QDQFLUDQRP�RG�(XURSVNH�XQLMH�VH�UD]UDÿXMH�SODQ�JRVSRGDUHQMD�SRG]HPQLP�YRGDPD�
]D�VHGDP�SLORW�SRGUXþMD�X�(XURSL��3UHGORåHQLP�SODQRP�VH�GH¿QLUD�SRGUãND�GRQRãHQMX�RG-

OXND�YH]DQLK�X]�JRVSRGDUHQMH��D�SODQ�VH�]DVQLYD�QD�RGJRYDUDMXüHP�RSLVLYDQMX�]DWHþHQRJ�
]DJDÿHQMD��RGDELUX�PHWRGH�QMHJRYRJ�XNODQMDQMD�WH�PHWRGL�SUDüHQMD�REODND�]DJDÿLYDOD�X�
SRG]HPQLP�YRGDPD��$0,,*$�SURMHNW�VH�SURYRGL�QD�VHGDP�SLORW�ORNDFLMD�X�VHGDP�UHJLMD�
(XURSVNH�XQLMH� WH�SUHGVWDYOMD�GREUR� L]EDODQVLUDQX�NRPELQDFLMX� WHKQLþNLK��]QDQVWYHQLK��
JRVSRGDUVNLK� L� SUDYQLK�PMHUD� NRML� üH� RPRJXüLWL� UD]PMHQX� L� WUDQVIHU� ]QDQMD� SRWUHEQRJ�
]D�UMHãDYDQMH�NRPSOHNVQRJ�L]D]RYD�]DãWLWH�SRG]HPQLK�YRGD��8�UDGX�MH�SULND]DQ�SURMHNW�
$0,,*$�L�SLORW�SRGUXþMH�%RNDQMDF�NUDM�=DGUD��

./-8ý1(��5,-(ý,��SRG]HPQD�YRGD��NUã��XSUDYOMDQMH��QXPHULþNL�PRGHOL

AMIIGA PROJECT- INTEGRATED APPROACH TO GROUNDWATER 

$%675$&7��*URXQGZDWHU�FRQWDPLQDWLRQ�LV�D�SUREOHP�WKDW�JRHV�EH\RQG�DGPLQLVWUDWLYH�
ERXQGDULHV�RI�ORFDO�SXEOLF�DXWKRULWLHV��7KH�FXUUHQW�SUDFWLFHV�RI�HQYLURQPHQWDO�PDQDJH-
PHQW�DQG�PHDVXUHV�IRU�PLWLJDWLRQ�RI�WKH�SROOXWLRQ�VRXUFHV�DUH�RIWHQ�LQVX൶FLHQW��,Q�(X-

URSH��WKHUH�LV�QRW�HQRXJK�H[SHULHQFH�LQ�WKH�PDQDJHPHQW�RI�VXFK�FKDOOHQJHV�LQ�)XQFWLRQDO�
8UEDQ�$UHDV��,Q�WKH�LQWHUUHJLRQDO�$0,,*$�SURMHFW��&(�����FR�¿QDQFHG�E\�WKH�(XURSHDQ�
8QLRQ��D�JURXQGZDWHU�PDQDJHPHQW�SODQ�IRU���(8�SLORW�VLWHV�ZDV�GHYHORSHG��7KH�SURSRVHG�
JURXQGZDWHU�PDQDJHPHQW�SODQ�LV�D�VHOHFWLYH�IXUWKHU�GHYHORSPHQW�RI�WKH�GHFLVLRQ�VXSSRUW�
VWUDWHJLHV�EDVHG�RQ�D�SURSHU�GHVFULSWLRQ�RI�H[LVWLQJ�SROOXWLRQ��D�PHWKRG�RI�LWV�UHPRYDO�DQG�
D�PHWKRG�IRU�PRQLWRULQJ�SROOXWDQWV�LQ�JURXQGZDWHU��7KH�$0,,*$�SURMHFW�LV�LPSOHPHQWHG�
RQ�VHYHQ�SLORW�ORFDWLRQV�LQ�VHYHQ�(XURSHDQ�UHJLRQV�DQG�UHSUHVHQWV�D�ZHOO�EDODQFHG�FRPEL-
QDWLRQ�RI�WHFKQLFDO��VFLHQWL¿F��HFRQRPLF�DQG�OHJDO�PHDVXUHV�WKDW�ZLOO�HQDEOH�WKH�H[FKDQJH�
DQG�WUDQVIHU�RI�NQRZOHGJH�QHFHVVDU\�WR�DGGUHVV�WKH�FRPSOH[�FKDOOHQJH�RI�JURXQGZDWHU�
SURWHFWLRQ��7KLV�SDSHU�SUHVHQWV�WKH�$0,,*$�SURMHFW�DQG�WKH�SLORW�DUHD�RI�%RNDQMDF�QHDU�
Zadar.
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.(<:25'6��JURXQGZDWHU��NDUVW��PDQDJHPHQW��QXPHULFDO�PRGHOV�

1. UVOD

=DJDÿHQMH� SRG]HPQLK� YRGD� QH� SR]QDMH� DGPLQLVWUDWLYQH� JUDQLFH�� D� JUDGRYL� VX� þHVWR�
L]JUDÿHQL�QD�YRGRQRVQLFLPD�NRML�VH�SURWHåX�L�X�QMLKRYRP�]DOHÿX��8�(XURSL�SRVWRML�PDOR�
LVNXVWYD�V�UMHãDYDQMHP�SUREOHPD�ãLUHQMD�]DJDÿLYDOD�X�IXQNFLRQDOQLP�XUEDQLP�SRGUXþMLPD�
�)83��� 3RVWRMHüD� LVNXVWYD� VD� XSUDYOMDQMHP�RNROLãHP� L�PMHUDPD� ]D� VPDQMLYDQMH� L]YRUD�
]DJDÿHQMD� þHVWR� SXWD� QLVX� GRYROMQD�� 3URMHNW�$0,,*$� VH� EDYL� SUREOHPRP� ]DJDÿHQMD�
SRG]HPQLK� YRGD� VD� EURZQ¿HOG� SRGUXþMD� ãWR� MH� XþHVWDR� VOXþDM� X� ]HPOMDPD� (XURSVNH�
XQLMH��2YDM�SURMHNW�VH�IRNXVLUD�QD�LQWHJUDOQR�VDJOHGDYDQMH��VDQDFLMX�L�XSUDYOMDQMH�WDNRYLP�
SRGUXþMLPD�� NRULVWHüL� SULWRP� LQRYDWLYQH� SULVWXSH�� 8� SURMHNWX� VXGMHOXMH� ��� SDUWQHUD� L]�
FHQWUDOQH�(XURSH� NRML� VXUDÿXMX� QD� �� SLORW� SRGUXþMD� V� RVQRYQLP� FLOMHP� GD� VH� SREROMãD�
NYDOLWHWD�SRG]HPQLK�YRGD�X�XUEDQLP�VUHGLQDPD��-HGQR�RG�SLORW�SRGUXþMD�MH�L�NUãNR�SRGUXþMH�
YRGRQRVQLND� %RNDQMDF� �� 3ROLþQLN� X� =DGDUVNRP� ]DOHÿX� NRMH� MH� SUHPD� KLGURJHRORãNLP�
NDUDNWHULVWLNDPD�YUOR�RVMHWOMLYR�QD�]DJDÿLYDQMH��.DR�SDUWQHUL�L]�+UYDWVNH�]DVWXSOMHQL�VX�
9RGRYRG�=DGDU�L�*UDÿHYLQVNL�IDNXOWHW�L]�=DJUHED�GRN�MH�SULGUXåHQL�SDUWQHU�+UYDWVNH�YRGH��
.UR]�RYDM�SURMHNW�MH�9RGRYRG�=DGDU�QDEDYLR�QRYX�RSUHPX�]D�DQDOL]X�NYDOLWHWH�YRGH�GRN�
MH�*UDÿHYLQVNL�)DNXOWHW�UD]YLR�QRYH�PRGHOH�]D�RSLVLYDQMH�WRND�L�SURQRVD�]DJDÿLYDOD�NUR]�
NUãNR�SRGUXþMH�%RNDQMDF�3ROLþQLN��8MHGQR� MH� L]UDÿHQ� L� SODQ�JRVSRGDUHQMD�SRG]HPQLP�
YRGDPD�V�SULMHGOR]LPD�NRQNUHWQLK�PMHUD�]D�NRQWUROX�NYDOLWHWH�YRGH�L�VX]ELMDQMH�GDOMQMHJ�
]DJDÿLYDQMD�� 3DUWQHUVWYR� X� SURMHNWX�$0,,*$� SUXåD� GREUR� L]EDODQVLUDQX� NRPELQDFLMX�
WHKQLþNLK��]QDQVWYHQLK��XSUDYOMDþNLK�L�SUDYQLK�SRVWXSDND�NRMH�RPRJXüXMX�SULMHQRV�]QDQMD�
SRWUHEQRJ�]D�UMHãDYDQMH�NRPSOHNVQLK�SUREOHPD�YH]DQLK�X]�]DJDÿHQMH�SRG]HPQLK�YRGD�

*UDG� =DGDU� L� RNROLFD� VH� RSVNUEOMXMX� YRGRP� L]� YRGRQRVQLND� %RNDQMDF�3ROLþQLN��
+LGURJHRORãND� VUHGLQD� SRG� QD]LYRP�%RNDQMDF�3ROLþQLN� MH� VORåHQL� NUãNL� VXVWDY� NRML� VH�
VDVWRML�RG�QHNROLNR�SRGSRGUXþMD�NRMD�SR�SRVWRMHüLP�VD]QDQMLPD�QH�PRJX�ELWL�SUHFL]QR�
UD]JUDQLþHQD��3UHPD�KLGURJHRORãNRM�NODVL¿NDFLML�YRGRQRVQLN�%RNDQMDF�3ROLþQLN�GH¿QLUD�
VH�NDR�NUãNL�YRGRQRVQLN�L]JUDÿHQ�RG�NDUERQDWQLK�VWLMHQD�WH�VH�QD�RVQRYX�SR]QDWLK�VSR]QDMD�
QH�PRåH�SUHFL]QR�RSLVDWL��
8�SURPDWUDQRP�SRGUXþMX�SRVWRML�YLãH�SRWHQFLMDOQLK�L]YRUD�]DJDÿHQMD��5H]XOWDWL�NRQWUROH�
NYDOLWHWH� SRG]HPQH� YRGH� X� QHNROLNR� ]GHQDFD� XND]XMH� QD� PLNURELRORãNR� RQHþLãüHQMH��
*ODYQL�X]URN�RQHþLãüHQMD�VX�GRPDüH�åLYRWLQMH��VWRND��L�QHSULNODGQR�RGODJDQMH�RWSDGQLK�
YRGD��3RMHGLQD�QDVHOMD�QHPDMX�L]JUDÿHQL�MDYQL�NDQDOL]DFLMVNL�VXVWDY�WDNR�GD�MH�VDPR����
��VWDQRYQLãWYD�SULNOMXþHQR�QD�MDYQX�NDQDOL]DFLMVNX�PUHåX��3UHRVWDOD�NXüDQVWYD�NRULVWH�
VHSWLþNH�MDPH�NRMH�VX�XJODYQRP�SURSXVQH�L�LVSXãWDMX�HÀXHQW�L]UDYQR�X�NUãNL�YRGRQRVQLN��
.RULãWHQMH�VDGUåDMD�VHSWLþNLK�MDPD�]D�SULKUDQMLYDQMH�SROMRSULYUHGQLK�SRYUãLQD�MH�ULMHWND�
SRMDYD��3ROMRSULYUHGQH�SRYUãLQH�VH�WUHWLUDMX�UD]QLP�NHPLMVNLP�VXSVWDQFDPD�D�XRþHQH�VX�
L�GLYOMH�GHSRQLMH�UD]QRJ�RWSDGD�2QHþLãüHQMH�VH�PRåH� ODNR�LQ¿OWULUDWL�X�SRG]HPQH�YRGH�
]ERJ�RGVXWQRVWL�VODERSURSXVQRJ�SRNURYQRJ�VORMD��
*HQHUDOQL� VPMHU� WHþHQMD� SRG]HPQLK� YRGD� MH� RG� LVWRND�MXJRLVWRND� SUHPD� ]DSDGX�
VMHYHUR]DSDGX� �VOLND� ���� D� WLMHNRP� VH]RQH� NLãH�� ]ERJ� SRVWRMDQMD� SULYLOHJLUDQLK� SXWHYD��
RQHþLãüHQMH�PRåH�GRüL�GR�YRGRFUSLOLãWD�YUOR�EU]R��9HüLQD�VUHGQMLK�L�YHOLNLK�SURL]YRÿDþD�
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LPDMX�YODVWLWH�]GHQFH�WH�NRULVWH�SRG]HPQX�YRGX�]D�QDYRGQMDYDQMH��3ODQLUD�VH�QHNROLNR�
YHOLNLK�VXVWDYD�]D�QDYRGQMDYDQMH�NRML�üH�VH�YMHURMDWQR�¿QDQFLUDWL�L]�SURJUDPD�UXUDOQRJ�
razvoja.

6OLND����=RQH�VDQLWDUQH�]DãWLWH�FUSLOLãWD�%RNDQMDF�±�3ROLþQLN

3. AKTIVNOSTI U OKVIRU PROJEKTA

8�RNYLUX�RYRJ�SURMHNWD�VX�SURYHGHQH�VOLMHGHüH�DNWLYQRVWL��IRUPLUDQD�MH�ED]D�SRVWRMHüLK�
KLGURJHRORãNLK�SRGDWDND��QDEDYOMHQD�MH�QRYD�RSUHPD�]D�DQDOL]X�NYDOLWHWH�YRGH��L]UDÿHQR�
MH�QHNROLNR�QXPHULþNLK�PRGHOD�WRND�L�SURQRVD�WYDUL�WRNRP�SRG]HPQLK�YRGD��QDSUDYOMHQ�MH�
WHVW�LQWHJUDOQRJ�SUREQRJ�FUSOMHQMD��,37��WH�MH�QDSUDYOMHQ�SODQ�JRVSRGDUHQMD�YRGRQRVQLNRP��

3.1. GIS

%D]D�KLGURJHRORãNLK��SRGDWDND�MH�IRUPLUDQD�WLMHNRP��L�X�RNYLUX��LPSOHPHQWDFLMH�$0,,*$�
SURMHNWD�� WH� VDGUåL� SULNXSOMHQH� L� VLVWHPDWL]LUDQH�GR� VDGD�SR]QDWH� L� GRVWXSQH�SRGDWNH� R�
UD]LQDPD�L�NYDOLWHWL�SRG]HPQH�YRGH�QD�SRGUXþMX�YRGRQRVQLND�%RNDQMDF�3ROLþQLN��6OLND�
����3RVWRMHüD�ED]D�SRGDWDND�SODQLUD�VH�QDGRSXQMDYDWL�VD�VYLP�QRYLP�UHOHYDQWQLP�SRGDFLPD�
R�SRG]HPQRM�YRGL�QD�WRP�SRGUXþMX��

3.2. Nabava nove opreme za kontrolu kvalitete vode

2VQRYQL� FLOM�$0,,*$�SURMHNWD� MH� GD� VH� RVLJXUD� GREUD� NYDOLWHWD� SRG]HPQH�YRGH� NDR� L�
RGUåLYL�VXVWDY�YRGRRSVNUEH�]DVQRYDQ�QD�YODVWLWLP�WHKQRORãNLP�L�OMXGVNLP�SRWHQFLMDOLPD��
6OLMHGRP� WRJD�� 9RGRYRG� =DGDU� G�R�R�� QDEDYLR� MH� GYD� QRYD� ODERUDWRULMVND� XUHÿDMD�
�$XWRPDWL]LUDQL�IRWRPHWULMVNL�DQDOL]DWRU�WH�3OLQVNL�NURPDWRJUDI�*&�����3OXV�6KLPDG]X���
1DEDYNRP� RYLK� XUHÿDMD� SRYHüDQD� MH� DQDOLWLþND� PRü� ODERUDWRULMD� RGQRVQR� PRJXüQRVW�
RGUHÿLYDQMD�ãLURNRJ�VSHNWUD�DQRUJDQVNLK�L�RUJDQVNLK�WYDUL�X�YRGL��NDWLRQL��DQLRQL��QDIWQL�
GHULYDWL��SROLFLNOLþNL�DURPDWVNL�XJOMLNRYRGLFL�L�GU����RPRJXüHQR�MH�NUDüH�YULMHPH�DQDOL]H��
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PDQMD� SRWURãQMD� UHDJHQVD� D� RWSDG� QDNRQ� DQDOL]H� MH� VYHGHQ� QD� PLQLPXP�� 7DNRÿHU� MH��
RPRJXüHQR�GHWHNWLUDQMH�QRYLK��]DJDÿLYDOD�NRMD�V�GRVDGDãQMRP�RSUHPRP�QLVX�PRJOD�ELWL�
GHWHNWLUDQD�

6OLND����3ULPMHU�*,6�ED]H�SRGDWDND

6OLND����2SUHPD�QDEDYOMHQD�L]�SURMHNWD�$0,,*$

3.3. Modeli toka podzemnih voda

,]UDÿHQD� VX� WUL� QXPHULþND� PRGHOD� ]DVQRYDQD� QD� SURJUDPLPD� .DUVWPRG�� 0RGÀRZ� L�
0$*,&��/RQþDU�L�VXU����������'RN�VX�.DUVWPRG�L�0RGÀRZ�GREUR�SR]QDWL�KLGURJHRORãNL�
SURJUDPL�]D�PRGHOLUDQMH�WRND�SRG]HPQLK�YRGD��X�0$*,&�VRIWZDUH�X�MH�PRGHOLUDQ�WHVW�
LQWHJUDOQRJ�SUREQRJ�FUSOMHQMD�NRML�MH�SR�SUYL�SXWD�UDÿHQ�X�GLQDUVNRP�NUãX��

3.3.1. Karstmod

0RGHO�.DUVW0RG� MH� NRULãWHQ� ]D� UDþXQDQMH� RGQRVD� RERULQH�RWMHFDQMH� ]D� NUãNH� L]YRUH� L�
]D� KLGURGLQDPLþNX� DQDOL]X� SRMHGLQH� JHRORãNH� FMHOLQH� L� QMHQRJ�PHÿXXWMHFDMD� V� RVWDOLP�
GMHORYLPD�YRGRQRVQLND��2GDEUDQD�MH�VWUXNWXUD�V�GYD�QLYRD�L�WUL�FMHOLQH��&MHOLQD�(��(SLNUã��
SUHGVWDYOMD�JRUQML�VORM��GRN�FMHOLQH�0��L�)�SUHGVWDYOMDMX�GRQML�VORM��3UHWSRVWDYOMHQR�MH�GD�VH�
FMHOLQH�0�L�)�SULKUDQMXMX�L]�JRUQMHJ�VORMD�(��D�YHüLQD�SURWRND�VH�RGYLMD�NUR]�SURYRGQLNH�
�4

FS
).



497HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

6OLND����6WUXNWXUD�PRGHOD

8OD]QL� SRGDFL� X�PRGHO� VX� RERULQH�� FUSOMHQMH� ]D� SRWUHEH� YRGRRSVNUEH� L� � KLGURJUDP�QD�
L]YRUX�*ROXELQND��1DNRQ�SURYHGHQRJ�SURFHVD�RSWLPDOL]DFLMH�SDUDPHWDUD�X�QXPHULþNRP�
PRGHOX�GRELYHQH�VX�WUDåHQH�KLGURJHRORãNH�YULMHGQRVWL��8VSRUHGED�L]PMHUHQLK�L�L]UDþXQDWLK�
SURWRND�QD�L]YRUX�*ROXELQND�MH�SULND]DQD�QD�VOLFL���

6OLND����8VSRUHGED�L]PMHUHQLK�L�L]UDþXQDWLK��SURWRND�QD�L]YRUX�*ROXELQND�NRULãWHQMHP�
PRGHOD�.DUVWPRG

8� FLOMX� VDJOHGDYDQMD� WRND� SRG]HPQLK� YRGD� X� VXVWDYX� SRG]HPQLK� NDQDOD� � %RNDQMDF��
3ROLþQLN� L]UDÿHQL� MH� � QXPHULþNL� PRGHOL� QD� RVQRYX� SURJUDPD� 0RGÀRZ�� &LOM� RYRJ�
QXPHULþNLK�PRGHOD�MH�GD�VH�QD�RVQRYX�SRVWRMHüLK�SRGDWDND�R�UD]LQDPD�SRG]HPQH�YRGH�
RGUHGH�VPMHURYL�WRND��NROLþLQD�LQ¿OWULUDQLK�RERULQD�WH�GD�VH�SURFLMHQL�RGQRV�L]PHÿX�WRND�
NUR]�SRUH�L�WRND�NUR]�VORM�V�SURYRGQLFLPD��
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6OLND����5DVSRUHG�NRH¿�FLMHQWD�YRGRSURSXVQRVWL�X�VORMX�V�SURYRGQLFLPD
�GHEOMLQH���P�RG���PQ�P�GR���P�Q�P���3ODYR�SRGUXþMH�LPD�N[�\�]� ����(���P�V��D�ELMHOR�

N[�\�]� ����(���P�V

6OLND����+LGURL]RKLSVH�L�YHNWRUL�EU]LQD�WRND�S�Y��X�GRQMHP�VORMX�V�SURYRGQLFLPD�QD�GDQ�
15.11.2014.

.DNR� EL� VH� SREROMãDOD� NRQWUROD� NYDOLWHWH� SRG]HPQH� YRGH�� SUHGYLÿD� VH� XJUDGQMD� QRYLK�
SLH]RPHWDUD�� 2SWLPDOQH� ORNDFLMH� QRYLK� SLH]RPHWDUD� VH� RGUHÿXMX� QD� RVQRYX� UH]XOWDWD�
QXPHULþNLK�PRGHOD� WRND� SRG]HPQLK� YRGD� L� RSVHåQLK� JHRORãNLK� L� JHR¿�]LþNLK� LVWUDåQLK�
UDGRYD��,]UDþXQDWL�VPMHURYL�L�EU]LQH�WHþHQMD��NDR�L�YULMHPH�SRWUHEQR�GD�REODN�]DJDÿLYDOD�
GRVSLMH� GR� YRGRFUSLOLãWD� VX� L� SRGORJD� ]D� GH¿�QLUDQMH� LQWHUYHQWQLK� PMHUD� X� VOXþDMX�
LQFLGHQWQLK�]DJDÿHQMD��

3.3.3. Test integralnog probnog crpljenja

1D� PQRJLP� ORNDFLMDPD� QD� NRMLPD� MH� XRþHQR� ]DJDÿHQMH� SRG]HPQLK� YRGD�� YHüL� EURM�
QHSUDYLOQR�UDVSRUHÿHQLK�PRJXüLK�]DJDÿLYDþD�NDR�L�SULYLOHJLUDQL�WRNRYL�X�YRGRQRVQLNX��
X]URNXMX� QHUDYQRPMHUDQ� UDVSRUHG� ]DJDÿLYDOD�� VWRJD� MH� þHVWR� V� QHGRYROMQLP� EURMHP�
SLH]RPHWDUD� WHãNR� ORFLUDWL� ]DJDÿLYDþD�� ýHVWR� QLMH� PRJXüH� QLWL� QD� WHPHOMX� UH]XOWDWD�
NHPLMVNLK�DQDOL]D�X]HWLK�L]�SLH]RPHWDUD�RGUHGLWL�L]YRU�]DJDÿHQMD��,QWHUSUHWDFLMD�UH]XOWDWD�
NHPLMVNLK�DQDOL]D�]DVQRYDQLK�VDPR�QD�SRGDFLPD�L]�SLH]RPHWDUD�PRåH�GRYHVWL�GR�NULYLK�
]DNOMXþDND��D�SRG�RGUHÿHQLP�XYMHWLPD�PRåH�GRüL�L�GR�QHRWNULYDQMD�ãWHWQLK�WYDUL��+ROGHU�
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L� GUXJL�� ������� 7HVW� LQWHJUDOQRJ� SUREQRJ� FUSOMHQMD� �HQJ�� ,37� LQWHJUDO� SXPSLQJ� WHVW)
QDGRSXQMDYD�XRELþDMHQL�LQåHQMHUVNL�SULVWXS�JRVSRGDUHQMX�SRG]HPQLP�YRGDPD��,QWHJUDOQR�
SUREQR� FUSOMHQMH� MH� GREUR� XVSRVWDYOMHQD�PHWRGD� ]D� FMHORYLWR� LVWUDåLYDQMH� YRGRQRVQLND�
WH� VH� VDVWRML� RG� GXJRWUDMQRJ� FUSOMHQMD� L� LVWRYUHPHQRJ� VLVWHPDWLþQRJ� X]LPDQMD� X]RUDND�
]DKYDüHQH�YRGH�QD�NRMLPD�VH�SURYRGH�RGJRYDUDMXüH�NHPLMVNH�DQDOL]H�

6OLND�����3ULOMHYQR�SRGUXþMH�]GHQFD

3ULOLNRP� FUSOMHQMD� L]� ]GHQFD� NRML� VH� QDOD]L� QL]YRGQR� RG� ORNDFLMH� QD� NRMRM� MH� L]YRU�
]DJDÿHQMD��NYDOLWHWD�]DKYDüHQH�YRGH�üH�X�RGUHÿHQRP�YUHPHQVNRP�LQWHUYDOX�RGJRYDUDWL�
SURVWRUQR�LQWHJULUDQRM�NYDOLWHWL�YRGH�X�SULOMHYQRP�SRGUXþMX��VOLND���

6OLND����ýHWLUL�NDUDNWHULVWLþQD�REODND�]DJDÿLYDOD�VD�RþHNLYDQRP�NRQFHQWUDFLMRP�X�
]DKYDüHQRM�YRGL��+ROGHU�L�7HXWVFK������
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1D� ORNDFLML� -H]HUFH� VH� WLMHNRP� �����JRG�� GYD� SXWD� SURYHR� ,37� VD� FLOMHP� RGUHÿLYDQMD�
ORNDFLMH�V�NRMH�YHOLND�YMHURMDWQRVW�GD��GROD]L�]DJDÿHQMH��VOLND��������
5H]XOWDWL� ,37�D� VX� SRWYUGLOL� GD� ]DJDÿHQMH� GROD]L� L]� QDVHOMHQRJ� SRGUXþMD� X� NRMHP� QLMH�
L]JUDÿHQ�NDQDOL]DFLRQL�VXVWDY��'R�WRJ�]DNOMXþND�VH�GROD]L�DQDOL]RP�YUHPHQVNH�UDVSRGMHOH�
NRQFHQWUDFLMD� LQGLNDWRUD� IHNDOQRJ� ]DJDÿHQMD� NRMH� VH� QD� FUSLOLãWX� MDYOMD� QDNRQ� GXOMHJ�
YUHPHQVNRJ�SHULRGD�ãWR�XND]XMH�QD�VFHQDULM�NRML�MH�SULND]DQ�NDR�YDULMDQWD���QD�VOLFL���WH�
MH�QD�VOLFL���SULND]DQR�QDUDQÿDVWLP�SUDYRNXWQLNRP�

6OLND����,GHDOL]LUDQL�SULND]�SULOMHYQLK�SRGUXþMD�NRG�,37�D

3.4.  Plan gospodarenja podzemnim vodama

2VQRYQL�FLOM�SURMHNWD�$0,,*$�MH�GD�VH�IRUPLUD�RGUåLYL�QDþLQ�JRVSRGDUHQMD�SRG]HPQLP�
WH� GD� VH� SREROMãD� QMLKRYD� NYDOLWHWD�� 2YDM� FLOM� VH� SRVWLåH� QDEDYNRP� QRYH� RSUHPH� ]D�
SURYHGEX�NHPLMVNLK�DQDOL]D��SULNXSOMDQMHP�L�VLVWHPDWL]DFLMRP�KLGURJHRORãNLK�LQIRUPDFLMD�
R� YRGRQRVQLNX�� L]UDGRP�RGJRYDUDMXüLK� QXPULþNLK�PRGHOD� NRMLPD� VH� RGUHÿXMH� VPMHU� L�
EU]LQD� WRND�SRG]HPQLK�YRGD�� L]UDGRP�WHVWRYD� LQWHJUDOQRJ�SUREQRJ�FUSOMHQMD�NRMLPD�VH�
SURFMHQMXMH�ORNDFLMD�L]YRUD�]DJDÿHQMD�L�IRUPLUDQMHP�UHJLRQDOQH�LPSOHPHQWDFLMVNH�JUXSH�
X�NRMRM�VX�VYL�]DLQWHUHVLUDQL�NRULVQLFL�SRG]HPQH�YRGH��8�RNYLUX�RYRJ�SURMHNWD�MH�L]UDÿHQ�
SODQ�JRVSRGDUHQMD�SRG]HPQLP�YRGDPD�NRML�MH�SUHGVWDYOMHQ�L�XVXJODãHQ�VD�]DLQWHUHVLUDQLP�
NRULVQLFLPD�SURPDWUDQRJ�SURVWRUD��

8�PHÿXUHJLRQDOQRP� SURMHNWX�$0,,*$� �&(���� VX¿QDQFLUDQRP� RG� (XURSVNH� XQLMH� VH�
UD]UDÿXMH� SODQ� JRVSRGDUHQMD� SRG]HPQLP� YRGDPD�� 3UHGORåHQLP� SODQRP� VH� GH¿QLUD�
SRGUãND�GRQRãHQMX�RGOXND�YH]DQLK�X]�JRVSRGDUHQMH�NRML� VH�]DVQLYD�QD�RGJRYDUDMXüHP�
RSLVLYDQMX�]DWHþHQRJ�]DJDÿHQMD��RGDELUX�PHWRGH�QMHJRYRJ�XNODQMDQMD�WH�PHWRGL�SUDüHQMD�
REODND� ]DJDÿLYDOD� X� SRG]HPQLP�YRGDPD��$0,,*$�SURMHNW� VH� SURYRGL� QD� VHGDP�SLORW�
ORNDFLMD�X�VHGDP�UHJLMD�(XURSVNH�XQLMH�WH�SUHGVWDYOMD�GREUR�L]EDODQVLUDQX�NRPELQDFLMX�
WHKQLþNLK�� ]QDQVWYHQLK�� JRVSRGDUVNLK� L� SUDYQLK� PMHUD� NRML� üH� RPRJXüLWL� UD]PMHQX� L�
WUDQVIHU�]QDQMD�SRWUHEQRJ�]D�UMHãDYDQMH�NRPSOHNVQRJ�L]D]RYD�]DãWLWH�SRG]HPQLK�YRGD�
8� RNYLUX� RYRJ� SURMHNWD� MH� ]D� SRGUXþMH� YRGRQRVQLND�%RNDQMDF�3ROLþQLN� L]UDÿHQD� ED]D�
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KLGURJHRORãNLK�SRGDWDND��QDEDYOMHQD�MH�QRYD�RSUHPD�]D�DQDOL]X�NYDOLWHWH�YRGH��L]UDÿHQD�
VX�GYD�PRGHOD�NRMLPD�MH�RSLVDQR�WHþHQMH�SRG]HPQLK�YRGD��L]UDÿHQ�MH�,37�NRMLP�VH�GH¿QLUD�
SRGUXþMH� L]� NRMHJ� GROD]L� ]DJDÿLYDOR� WH� MH� QDSUDYOMHQ� SODQ� JRVSRGDUHQMD� SRG]HPQLP�
YRGDPD���
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MONITORING PODZEMNIH VODA U KRŠKOM

6$ä(7$.��8�RYRPH�UDGX�ELW�üH�SULND]DQ�SULVWXS�PRWUHQMX�SRG]HPQLK�YRGD�SUHPD�VPMHU-
QLFDPD�2NYLUQH�GLUHNWLYH�R�YRGDPD�X�GXERNRP�YRGRQRVQLNX�GLQDUVNRJ�NUãD��3ULND]DW�
üH�VH�QDþLQ�RGUHÿLYDQMD�ORNDFLMD�L�L]YHGED�LVWUDåQLK�EXãRWLQD�V�FLOMHP�PRWUHQMD�NROLþLQH�L�
NDNYRüH�SRG]HPQLK�YRGD�]D�XSUDYOMDQMH�YRGDPD�L]YRUD�-DGUR�L�äUQRYQLFD��%XãRWLQH�VX�
ORFLUDQH� QD� RVQRYL� OLWRVWUDWLJUDIVNLK�� VWUXNWXUQLK� L� KLGURJHRORãNLK� HOHPHQDWD� GRELYHQLK�
GHWDOMQLP�JHRORãNLP�NDUWLUDQMHP� L�JHR¿]LþNLP� LVWUDåLYDQMLPD��1D� WDM� QDþLQ�QDMSULMH� VX�
L]GYRMHQL�SRORåDML�GLVNRQWLQXLWHWD� L�RNUãHQLK�]RQD�X�SRG]HPOMX�]D�NRMH�VH�VPDWUD�NDNR�
VX�]RQH�SUHWHåLWRJ�SULKUDQMLYDQMD� L� WHþHQMD�SRG]HPQLK�YRGD��=DWLP�VX� WHPHOMHP�UH]XO-
WDWD�SURYHGHQRJ�JHRHOHNWULþQRJ�VRQGLUDQMD�L]GYRMHQH�VWLMHQH�V�RELOMHåMLPD�SRWHQFLMDOQLK�
YRGRQRVQLND�L�RGDEUDQH�ORNDFLMH�]D�EXãHQMH��%XãRWLQH�VX�]DWLP�L]YHGHQH�L�RSUHPOMHQH�]D�
NRQWLQXLUDQL�PRQLWRULQJ�SRG]HPQLK�YRGD��D�UH]XOWDWL�SURYHGHQRJ�PRQLWRULQJD�WUHEDOL�EL�
VH�NRULVWLWL�]D�XSUDYOMDQMH�SRGDFLPD�R�NROLþLQVNRP�L�NHPLMVNRP�VWDQMX�YRGD�WH�]D�LGHQ-

WL¿FLUDQMH�DQWURSRJHQLK�XWMHFDMD�X�VOLYX�L]YRUD�-DGUD�L�äUQRYQLFH��=DNOMXþHQR�MH�GD�EH]�
PRQLWRULQJD�SRG]HPQLK�YRGD�NDNR�YHOLNLK�WDNR�L�PDQMLK�VOLYRYD�X�NUãX�QLMH�PRJXüH�UDFLR-

QDOQR�XSUDYOMDWL�YRGQLP�UHVXUVLPD�X�VPLVOX�]DãWLWH�NDNYRüH�L�NROLþLQH�SRG]HPQLK�YRGD�
./-8ý1(�5,-(ý,��SRG]HPQD�YRGD��NUã��PRQLWRULQJ��LVWUDåQH�EXãRWLQH��-DGUR��äUQRYQLFD

TEST WELLS

$%675$&7��7KH�SDSHU�ZLOO�SUHVHQW�WKH�DSSURDFK�WR�JURXQGZDWHU�PRQLWRULQJ�DFFRUGLQJ�
WR� WKH�:DWHU�)UDPHZRUN�'LUHFWLYH�JXLGHOLQHV� LQ�D�GHHS�'LQDULF�.DUVW�DTXLIHU��:H�ZLOO�
SUHVHQW�D�PHWKRG�IRU�GHWHUPLQLQJ�WKH�ORFDWLRQ�DQG�WKH�H[HFXWLRQ�RI�WHVW�ZHOOV�LQWHQGHG�IRU�
PRQLWRULQJ�JURXQGZDWHU�TXDQWLW\�DQG�TXDOLW\�IRU�WKH�SXUSRVH�RI�PDQDJLQJ�ZDWHU�RI�WKH�
-DGUR�DQG�äUQRYQLFD�VSULQJV��7KH�ZHOOV¶�ORFDWLRQ�ZDV�GHWHUPLQHG�DFFRUGLQJ�WR�OLWKRVWUDWL-
JUDSKLF��VWUXFWXUDO�DQG�K\GURJHRORJLFDO�HOHPHQWV�REWDLQHG�IURP�GHWDLOHG�JHRORJLFDO�PDS-

SLQJ�DQG�JHRSK\VLFDO�LQYHVWLJDWLRQV��,Q�WKLV�PDQQHU��WKH�SRVLWLRQV�RI�GLVFRQWLQXLWLHV�DQG�
NDUVWL¿HG�]RQHV�LQ�WKH�XQGHUJURXQG�WKDW�DUH�FRQVLGHUHG�DV�]RQHV�RI�SUHGRPLQDQW�JURXQG-

ZDWHU�UHFKDUJH�DQG�ÀRZ�ZHUH�¿UVW�LVRODWHG��7KH�URFNV�ZLWK�SRWHQWLDO�DTXLIHU�IHDWXUHV�ZHUH�
WKHQ�LGHQWL¿HG�DV�ZHOO�DV�WKH�GULOOLQJ�ORFDWLRQV��$IWHU�WKLV��WKH�ZHOOV�ZHUH�H[HFXWHG�DQG�
HTXLSSHG�IRU�FRQWLQXRXV�JURXQGZDWHU�PRQLWRULQJ��7KH�UHVXOWV�RI�WKH�FRQGXFWHG�PRQLWRU-
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LQJ�VKRXOG�EH�XVHG�LQ�PDQDJLQJ�GDWD�RQ�WKH�TXDQWLWDWLYH�DQG�FKHPLFDO�VWDWXV�RI�ZDWHU�DQG�
LQ�LGHQWLI\LQJ�DQWKURSRJHQLF�LQÀXHQFHV�LQ�WKH�EDVLQV�RI�WKH�-DGUR�DQG�äUQRYQLFD�VSULQJV��
,W�KDV�EHHQ�FRQFOXGHG�WKDW�ZLWKRXW�JURXQGZDWHU�PRQLWRULQJ�RI�ERWK�ODUJH�DQG�VPDOOHU�ED-
VLQV�LQ�WKH�NDUVW��D�UDWLRQDO�PDQDJHPHQW�RI�ZDWHU�UHVRXUFHV�LQ�YLHZ�RI�SURWHFWLQJ�JURXQG-

ZDWHU�TXDOLW\�DQG�TXDQWLW\�LV�QRW�SRVVLEOH��
.(<:25'6��JURXQGZDWHU��NDUVW��PRQLWRULQJ��WHVW�ZHOOV��-DGUR��äUQRYQLFD

1. UVOD

3RWUHED�]D�PRWUHQMHP�NROLþLQH� L�NDNYRüH�SRG]HPQLK�YRGD�X� VYLP�DVSHNWLPD� OMXGVNRJ�
GMHORYDQMD�VYDNLP�GDQRP�SRVWDMH�VYH�L]UDåHQLMD��)RXLOODF�L�GUXJL��������
+UYDWVND�� NDR� YRGRP� ERJDWD� ]HPOMD�� LPD� SRVHEQX� REYH]X� EULQXWL� VH� ]D� RGUåDYDQMH�
YLVRNRJ� VWXSQMD� NDNYRüH� SRG]HPQH� YRGH� NDR� L� RGJRYDUDMXüLP� XSUDYOMDQMHP�RVLJXUDWL�
GRVWDWQH�NROLþLQH�]D�VYH�YHüH�SRWUHEH�X�WXUL]PX��]D�VLJXUQX�YRGRRSVNUEX��SROMRSULYUHGX�L�
HQHUJHWLNX��%LRQGLü�L�GUXJL��������
8�RYRP�UDGX�ELW�üH�SULND]DQ�SULPMHU�GL]DMQD�PRWUHQMD�SRG]HPQLK�YRGD�X�VOLYX� L]YRUD�
-DGUD�L�äUQRYQLFH�NRML�MH�VPMHãWHQ�X�VUHGLãQMHP�GLMHOX�'DOPDFLMH��X�ãLUHP�]DOHÿX�JUDGD�
6SOLWD��RGYRMHQR�RG�REDOQRJ�GLMHOD��W]Y��VUHGQMD�'DOPDWLQVND�]DJRUD���,]YRU�-DGUR�JODYQL�
MH� YRGRRSVNUEQL� REMHNW� JUDGD� 6SOLWD� L� RNROLFH� WH� NDR� WDNDY� SUHGVWDYOMD� YRGQL� REMHNW�
RG� QHL]PMHUQH� YDåQRVWL� ]D� YHOLNL� EURM� VWDQRYQLND� WRJ� SRGUXþMD� �.DSHOM� L� GUXJL�� �������
%RQDFFL��������QDSRPLQMH�NDNR�L]YRU�-DGUR�RSVNUEOMXMH�YRGRP�RYDM�NUDM�MRã�RG�ULPVNRJ�
GRED� ����� JRG�� SU�� .U���� 'RVDGDãQMD� KLGURJHRORãND� LVWUDåLYDQMD� XND]DOD� VX� NDNR� VH�
VOLYQR�SRGUXþMH�RYD�GYD� L]YRUD�X�YHOLNRM�PMHUL�SUHNODSD� L�XYHOLNH�RYLVL�R�KLGURORãNLP�
SULOLNDPD��VWRJD�LK�VH�þHVWR�SURPDWUD�NDR�FMHOLQX��3RGUXþMH�VOLYD�L]JUDÿHQR�MH�XJODYQRP�
RG� SURSXVQLK� NDUERQDWQLK� VWLMHQD�� SULVXWQR� MH� PQRãWYR� NUãNLK� JHRPRUIRORãNLK� REOLND��
XWYUÿHQH�VX�YHOLNH�SULYLGQH�EU]LQH�SRG]HPQLK�WRNRYD��NDR�L�SRYH]DQRVW�GLMHORYD�VOLYD�QD�
YHOLNLP�XGDOMHQRVWLPD��ãWR�]QDWQR�RWHåDYD�]DãWLWX�SRG]HPQLK�YRGD��1D�WHPHOMX�UH]XOWDWD�
UDQLMH�SURYHGHQLK�LVWUDåLYDQMD��XRþHQD�MH�VYH�YHüD�XJURåHQRVW�NDNYRüH�YRGD�L]YRUD�-DGUD�L�
äUQRYQLFH�X�XYMHWLPD�QDJODãHQRJ�UD]YRMD�NDNYL�WUHQXWQR�YODGDMX�QD�RGUHÿHQLP�GLMHORYLPD�
VOLYD��*UDGQMRP�-DGUDQVNH�DXWRFHVWH�L�SUDWHüH�LQIUDVWUXNWXUH�WH�L]JUDGQMRP�SURL]YRGQR�
SRVORYQLK� ]RQD�QD� QHNROLNR�SRGUXþMD� X� VOLYX�� RYR� MH� SRGUXþMH� SRVWDOR� EROMH� SRYH]DQR�
L� SULVWXSDþQR�� ãWR� SRYODþL� YHüH� DQWURSRJHQR� RSWHUHüHQMH� QD� YRGQH� UHVXUVH�� ,DNR� WDNYH�
DNWLYQRVWL�GMHOXMX�SR]LWLYQR�QD�UD]YRM�RYRJ�NUDMD�L�XYMHWH�åLYOMHQMD�]D�RNROQR�VWDQRYQLãWYR��
RQH�GRYRGH�GR�YHüH�UD]LQH�RSDVQRVWL�]D�NDNYRüX�YRGH��/RERUHF��������/RERUHF�L�GUXJL��
������� 2SVHåQD� KLGURJHRORãND� LVWUDåLYDQMD�� NRMD� VX� REXKYDüDOD� L� SULPMHQX� VWDELOQLK�
L]RWRSD�NLVLND�L�YRGLND��SURYHGHQD�]D�SRWUHEH�6WXGLMH�XSUDYOMDQMD�VOLYQRJ�SRGUXþMD�-DGUD�
L�äUQRYQLFH�HJ]DNWQR�VX�XVWDQRYLOD�SUHNRJUDQLþQL�NDUDNWHU�VOLYD�LDNR�GR�WDGD�QLWL�MHGQR�
WUDVLUDQMH� SRG]HPQLK� WRNRYD� QLMH� WR� GRND]DOR� �.DSHOM� L� GUXJL�� ������� 8SUDYR� L]� WRJ�
UD]ORJD�QD�YULMHPH�MH�SUHSR]QDWD�SRWUHED�XVSRVWDYH�VXVWDYQRJ�PRQLWRULQJD�SRG]HPQLK�
YRGD� QD� SRGUXþMX� WDNR� YHOLNRJ� VOLYD�� D� SODQRP� PRWUHQMD� SUHGYLÿHQD� MH� L]UDGD� þHWLUL�
LVWUDåQH�EXãRWLQH��7DNDY�SULVWXS�RPRJXüDYD�HJ]DNWDQ�QDG]RU�QDG�NROLþLQRP�L�NDNYRüRP�
SRG]HPQH�YRGH�X�VOLYX�ãWR�SUHGVWDYOMD� WHPHOM�XVSMHãQRJ�XSUDYOMDQMD�YULMHGQLP�YRGQLP�
]DOLKDPD�X�]DOHÿX�JUDGD�6SOLWD�L�RNROQRJ�SRGUXþMD��'R�GDQDV�VX�WUL�EXãRWLQH�X�IXQNFLML��D�
þHWYUWD��X�.RQMVNRP��MH�QDåDORVW�]DYUãLOD�X�ÀLãNLP�QDVODJDPD�]ERJ�L]PMHãWDQMD�X�NRMHP�
QLVX�VXGMHORYDOL�DXWRUL�VWXGLMH�
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2. MONITORING PODZEMNE VODE U KRŠU

3RG]HPQD�YRGD�MH�JODYQL�L]YRU�SLWNH�YRGH�X�PQRJLP�GLMHORYLPD�VYLMHWD��8�+UYDWVNRM�VH����
��YRGRRSVNUEH�RVWYDUXMH�NRULãWHQMHP�SRG]HPQLK�YRGD��D�EXGXüL�GD�X�5+�VNRUR�SRORYLFX�
GUåDYQRJ� WHULWRULMD�SRNULYDMX�RNUãHQH�NDUERQDWQH� VWLMHQH��NUãNL�YRGRQRVQLFL� LPDMX�YUOR�
YDåQX� XORJX� X� YRGRRSVNUEL� VWDQRYQLãWYD�� 8� NUãNLP� YRGRQRVQLP� VXVWDYLPD� VH� QDOD]H�
YHOLNH�NROLþLQH�SRG]HPQH�YRGH�L]QLPQH�NDNYRüH�ãWR�SUHGVWDYOMD�YHOLNR�ERJDWVWYR��8�LVWR�
YULMHPH�RQL�VH�VPDWUDMX�L]QLPQR�UDQMLYLP�SRGUXþMLPD�L�JRWRYR�VYDND�OMXGVND�DNWLYQRVW�
X� RGUHÿHQRM� LK� PMHUL� XJURåDYD�� 6WRJD� VH� L]UDYQR� QDPHüH� SRWUHED� ]D� RGJRYDUDMXüLP�
PRWUHQMHP�GRVWXSQLK�NROLþLQD�L�NDNYRüH�SRG]HPQH�YRGH�WH�WDNDY�SRVWXSDN�SUHGVWDYOMD�
YUOR�YDåDQ�VHJPHQW�]DãWLWH�L�XSUDYOMDQMD�YRGQLP�UHVXUVLPD��0RQLWRULQJ�SRG]HPQH�YRGH�
SUHPD�VPMHUQLFDPD�SURSLVDQ� MH�X�RGUHGQLFDPD�2NYLUQH�GLUHNWLYH�R�YRGDPD� ���������
(&���-Rã�MH�EROMH�UD]UDÿHQ�X�&,6�YRGLþX�EU�����±�0RQLWRULQJ�SRG]HPQH�YRGH�X�NRMHP�VX�
GDQH�RSüH�XSXWH�PRQLWRULQJD�]D�UD]OLþLWH�NDWHJRULMH�YRGRQRVQLND��L]UDGX�NRQFHSWXDOQRJ�
PRGHOD��L]UDGX�PUHåH�PRWUHQMD�L�XþHVWDORVW�X]RUNRYDQMD�LWG�
0RQLWRULQJ� MH� SR� GH¿QLFLML� SURJUDPLUDQL� SURFHV� X]RUNRYDQMD�� PMHUHQMD� L� QDNQDGQRJ�
ELOMHåHQMD� LOL� VLJQDOL]LUDQMD� ]D� UD]OLþLWD� RELOMHåMD� YRGH� V� FLOMHP� SURFMHQH� SRVWL]DQMD�
VSHFL¿þQLK�RNROLãQLK�FLOMHYD��5D]OLNXMX�VH�GYLMH�RVQRYQH�YUVWH�PRQLWRULQJD��QDG]RUQL� ��
VWDODQ� VXVWDY�PRWUHQMD�NRML� VH� VDVWRML�RG� VSHFL¿þQLK�PMHUHQMD� L�SURPDWUDQMD� VD� VYUKRP�
XSUDYOMDQMD�NROLþLQRP�L�NDNYRüRP�YRGD�X�QRUPDOQLP�XYMHWLPD�WH�RSHUDWLYQL�PRQLWRULQJ�
±� PRWUHQMH� YRGH� X� L]QLPQLP� VLWXDFLMDPD� NRMLP�PRUDMX� ELWL� REXKYDüHQH� FMHOLQH� YRGD�
NRG�NRMLK�MH�YHü�XVWDQRYOMHQ�UL]LN�RG�QHLVSXQMDYDQMD�RNROLãQLK�FLOMHYD��RGQRVQR�SRMDYD�
RQHþLãüHQMD� LOL� UL]LN� RG� SUHFUSOMLYDQMD��0RWUHQMH� YRGD� RVWYDUXMH� VH� XVSRVWDYRP�PUHåH�
PRQLWRULQJD��WM��RGUHÿLYDQMHP�ORNDFLMD�QD�NRMLPD�üH�VH�YUãLWL�LQ�VLWX�PMHUHQMD�L�X]RUNRYDQMD�
SRG]HPQH�YRGH��%XGXüL�GD�MH�SRG]HPQD�YRGD�PQRJR�WHåH�GRVWXSQD�]D�L]UDYDQ�SULVWXS��
SRJRWRYR�X�RNUãHQLP�SRGUXþMLPD�JGMH�GXELQH�QH]DVLüHQH�]RQH�PRJX�ELWL�L�YHüH�RG�����P��
RGJRYDUDMXüH�SODQLUDQMH�WRþDND�PRWUHQMD�QHULMHWNR�XNOMXþXMH�SURYHGEX�YUOR�NRPSOHNVQLK�
LVWUDåLYDQMD�]D�ORFLUDQMH�PMHVWD�L]YHGEH�GXERNLK�LVWUDåQR�RSDåDþNLK�EXãRWLQD��

-HGDQ� RG� SUYLK� L� YUOR� YDåQLMLK� SRVWXSDND� QDNRQ� XVSRVWDYH� FLOMHYD�PRWUHQMD� XNOMXþXMH�
SULNXSOMDQMH�L�RUJDQL]LUDQMH�VYLK�GRVWXSQLK�LQIRUPDFLMD�R�UDQLMH�SURYHGHQLP�LVWUDåLYDQMLPD�
QD� SURPDWUDQRP� SRGUXþMX�� ,QIRUPDFLMH� VH� NRULVWH� ]D� SRPRü� NRG� RGUHÿLYDQMD� SODQD�
WHUHQVNLK� LVWUDåLYDQMD� WH� SRPDåX� YRGLWHOMLPD� SURMHNDWD� XãWHGMHWL� ]QDþDMQX� NROLþLQX�
YUHPHQD� L� QRYDFD� L]EMHJDYDQMHP� SRQDYOMDQMD� YHü� SURYHGHQLK� LVWUDåLYDQMD�� 1DMYDåQLML�
VHJPHQW�MH�SUDYLOQR�LVWUDåLWL�KLGURJHRORãNH�RGQRVH�L�RELOMHåMD�YRGRQRVQRJ�VXVWDYD�NDNR�
EL�PMHVWD�PRWUHQMD�RGQRVQR�L]UDÿHQH�EXãRWLQH�ELOH�ORFLUDQH�QD�SRGUXþMLPD�NRMD�PRJX�GDWL�
UHOHYDQWQH�UH]XOWDWH�PRQLWRULQJD�
3RWHQFLMDOQH� ORNDFLMH� EXãRWLQD� VH� RGUHÿXMX� QD� RVQRYL� OLWRVWUDWLJUDIVNLK�� VWUXNWXUQLK� L�
KLGURJHRORãNLK�HOHPHQDWD�XRþHQLK�L�L]GYRMHQLK�JHRORãNLP�L�KLGURJHRORãNLP�NDUWLUDQMHP�
QD� SRYUãLQL� WHUHQD�� 3RPRüX� GHWHUPLQLUDQLK� SRORåDMD� GLVNRQWLQXLWHWD� L� SUHWSRVWDYOMHQLK�
RNUãHQLK� ]RQD� X� SRG]HPOMX� L]GYDMDMX� VH� XåD� SRGUXþMD� QD� NRMLPD� VH� SURYRGH� GHWDOMQD�
LVWUDåLYDQMD�(Kapelj i drugi, 2006).

1D� SULPMHUX� SODQD� PRQLWRULQJD� X� VOLYX� L]YRUD� -DGUR� L� äUQRYQLFD� L]GYRMHQD� VX� þHWLUL�
ORNDOLWHWD� NRMD� VX� RFLMHQMHQD� SHUVSHNWLYQLP� GLMHORYLPD� VOLYD� X� VPLVOX� SUHWHåLWRJ�
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SULKUDQMLYDQMD� L� WHþHQMD� SRG]HPQLK� YRGD� L]� SHULIHUQLK� GLMHORYD� VOLYD� SUHPD� L]YRULPD�
-DGUD�L�äUQRYQLFH��,]GYRMHQR�MH�SRGUXþMH�'XJRSROMD��.RQMVNRJ��*L]GDYFD�L�%LVNRJ��1D�
WLP�VX�ORNDFLMDPD�L]UDÿHQH�GHWDOMQH�KLGURJHRORãNLK�NDUDWD�0������������1D�RVQRYL�RYLK�
NDUDWD� SODQLUDQL� VX� GDOMQML� JHR¿]LþNL� LVWUDåQL� UDGRYL�� 1DMSULMH� MH� SULPLMHQMHQD� PHWRGD�
VHL]PLþNH�SOLWNH� UHÀHNVLMH� YLVRNH� UD]OXþLYRVWL�� V� FLOMHP�RWNULYDQMD�SRGUXþMD� LQWHQ]LYQH�
UD]ORPOMHQRVWL� X� NDUERQDWQLP� VWLMHQDPD� JGMH� SRVWRML� NRPXQLNDFLMD� SRG]HPQH� YRGH��
7DNRÿHU� VX� QD� WUL� L]GYRMHQD� ORNDOLWHWD� SURYHGHQD� JHR¿]LþND� LVWUDåLYDQMD� PHWRGRP�
JHRHOHNWULþQRJ�VRQGLUDQMD��5H]XOWDWL�PMHUHQMD�JHRHOHNWULþQRP�WRPRJUD¿MRP�SRVOXåLOL�VX�
]D�ãWR�WRþQLMH�ORFLUDQMH�UDVMHGQLK�L�SXNRWLQVNLK�]RQD��X�SUYRP�UHGX�EOLåH�SRYUãLQL�WHUHQD��
D� RQGD� L� SUDüHQMH� QMLKRYLK� SURVWLUDQMD� GDOMH� X� GXELQX� LGHQWL¿FLUDMXüL� LK� QD� SUHVMHFLPD�
UHÀHNVLMVNH�VHL]PLNH�
8�SRGUXþMX�'XJRSROMD�PMHUHQMD� VX� REDYOMHQD� QD� GYD� SUR¿OD��'5��� X� GXåLQL� ����P�� L�
'5�±���X�GXåLQL�����P��3R�WUDVL�SUR¿OD�'5�����L]YHGHQD�VX�L�PMHUHQMD�JHRHOHNWULþQRP�
WRPRJUD¿MRP��*7�±����X�GXåLQL�RG�����P��D�QD� WUDVL�SUR¿OD�'5�±���GXåLQD�PMHUHQMD�
JHRHOHNWULþQRP�WRPRJUD¿MRP��*7�±����ELOD�MH�����P��VOLND�����D��

b�a�

6OLND����3ULND]�XFUWDQLK�SUR¿OD�SURYHGHQLK�JHR¿]LþNLK�LVWUDåLYDQMD�V�SUHGORåHQRP�OR-

NDFLMRP�EXãRWLQH�QD�SRGUXþMX��D��'XJRSROMH�L�E��%LVNR��SUHPD��.DSHOM�L�GUXJL�������

3RGUXþMH�.RQMVNRJ� MH� WDNRÿHU�ELOR�REXKYDüHQR�VHL]PLþNLP�PMHUHQMLPD�QD�GYD�SUR¿OD��
.5�±���GXåLQH�����P�WH�.5�±���GXåLQH�����P��3R�WUDVL�SUR¿OD�.5�±���REDYOMHQD�VX�L�
PMHUHQMD�PHWRGRP�JHRHOHNWULþQH�WRPRJUD¿MH��*7�±����GXåLQH�����P��1D�RYRP�ORNDOLWHWX�
MH�ELR�SUHGYLÿHQ�L�WUHüL�SUR¿O�GXåLQH�����P��DOL�VH�RG�QMHJD�RGXVWDOR�MHU�MH�XWYUÿHQR�GD�WX�
SRG]HPOMH��GR�]DKWLMHYDQH�GXELQH��WYRUH�SUDNWLþNL�QHSURSXVQH�QDVODJH�ÀLãD��3R�QMHJRYRM�
WUDVL�REDYOMHQD�VX�PMHUHQMD�VDPR�JHRHOHNWULþQRP�WRPRJUD¿MRP�X�GXåLQL�RG�����P��*7�
±�����1D�SRGUXþMX�*L]GDYFD�VQLPOMHQD�VX�GYD�VHL]PLþND�SUR¿OD��*5�±���GXåLQH�����P�L�
*5�±�����P��8�SRGUXþMX�%LVND�GH¿QLUDQH�VX�WUDVH�NRMH�VLMHNX�MHGQD�GUXJX��3UR¿O�%5�±���
X�GXåLQL�����P�WH�%5�±���X�GXåLQL�����P��*HRHOHNWULþQD�WRPRJUDIVND�PMHUHQMD�L]YHGHQD�
VX�SR� WUDVDPD�RED�SUR¿OD�X�GXåLQL�RG�����P��R]QDNH�*7�±��� L�*7�±���� �VOLND���±�E���
1DNRQ�REUDGH�WHUHQVNL�VQLPOMHQLK�SRGDWDND�UH]XOWDWL�VX�LQWHUSUHWLUDQL�WH�VX�LGHQWL¿FLUDQD�
SRGUXþMD�X�SRG]HPOMX�X�NRMLPD�VH�RþHNXMH�YHOLND�UD]ORPOMHQRVW�VWLMHQD�L�SRMDYD�ãXSOMLQD�
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NRMH� RPRJXüDYDMX� NRPXQLNDFLMX� SRG]HPQH� YRGH�� .DR� NUDMQML� UH]XOWDW� LVWUDåLYDQMD�
SUHGORåHQH�VX�WRþNH�EXãHQMD�WDNR�GD�VH�QD�GXELQDPD�X�SRGUXþMX�SUHWSRVWDYOMHQRJ�YRGQRJ�
JUDGLMHQWD�SUREXãH� VSRPHQXWH� UD]ORPOMHQH� L�PRJXüH�NDYHUQR]QH� VWLMHQH�� ãWR� VH�YLGL� L]�
SURJQR]QLK�SUR¿OD�LVWUDåQLK�EXãRWLQD��VOLND����

D� E�

F� G�

6OLND����3URJQR]LUDQL�KLGURJHRORãNL�SUR¿O�SURMHNWLUDQH�LVWUDåQR�RSDåDþNH�EXãRWLQH�D��
%���'XJRSROMH��E��%���.RQMVNR��F��%���*L]GDYDF�L�G��%���%LVNR

�SUHPD��.DSHOM�L�GUXJL�������
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6�RE]LURP�QD�WR�GD�MH�SUHGYLÿHQR�X�EXãRWLQH�QDNRQ�EXãHQMD�XJUDÿLYDWL�VHQ]RUH�]D�VWDOQR�
SUDüHQMH�NYDOLWHWH�YRGH��ELOR�MH�MDNR�YDåQR�GD�VH�EXãHQMH�L]YHGH�YUOR�RGJRYRUQR��NYDOLWHWQR�
L�X]�PLQLPDOQX�GHYLMDFLMX��ãWR�MH�L�XþLQMHQR��3R�]DYUãHWNX�JHR¿]LþNLK�LVWUDåLYDþNLK�UDGRYD�
SULVWXSLOR�VH�QDMSULMH�L]UDGL�LVWUDåQR�SLMH]RPHWDUVNH�EXãRWLQH�%���QD�ORNDFLML�'XJRSROMH��
3ULOLNRP�L]UDGH�WH�EXãRWLQH�GRãOR�MH�GR�WHãNRüD�NRMH�VX�SURL]OD]LOH�L]�SURMHNWQRJ�]DGDWND�
NRML� MH� SUHGYLGLR� LQWHUYDOQR� MH]JURYDQMH� GR� GXELQH� ���� P�� X� FLOMX� XãWHGH� VUHGVWDYD��
8� SUDNVL� RYLP� QDþLQRP�GRãOR� MH� GR� SRYHüDQLK� WURãNRYD� ]ERJ� VWDOQH� ]DPMHQH� EXãDüLK�
JDUQLWXUD�QD�ORNDFLML��7R�MH�XMHGQR�L�SURGXåLOR�YULMHPH�L]YHGEH��.RQWLQXLUDQR�MH]JURYDQMH�
SR�FLMHORM�GXELQL�X�SUYRM�ID]L�L�QDNQDGQR�SURãLUHQMH�NDQDOD�EXãRWLQH�SR�FLMHORM�GXELQL�ELOR�
EL�]QDWQR�NRULVQLMH��D�VLJXUQR�L�¿QDQFLMVNL�LVSODWLYLMH��
5DGL� LVSLWLYDQMD� SULKYDWQRJ� NDSDFLWHWD� SRNURYD� NUãNRJ� YRGRQRVQLND� WLMHNRP� EXãHQMD�
REDYOMHQR�MH�L�SULNXSOMDQMH�X]RUDND�WOD�L�VHGLPHQDWD�X�LQWHUYDOLPD�GXå�EXãRWLQH��%XGXüL�
GD�MH�WLMHNRP�EXãHQMD�SRYUãLQVNL�VORM�WOD�ELR�SULOLþQR�SRUHPHüHQ��X]RUNRYDQMH�MH�]DSRþHWR�
WHN� X� LQWHUYDOLPD� RG� ��� GR� ��� FP� L� RG� ���� GR� ���� FP� GXELQH��8]RUFL� VX� QD�PMHVWX�
X]RUNRYDQMD�SRKUDQMHQL�L�RWSUHPOMHQL�X�/DERUDWRULM�]D�JHRNHPLMX�RNROLãD�*HRWHKQLþNRJ�
IDNXOWHWD�6YHXþLOLãWD�X�=DJUHEX�X�9DUDåGLQX��JGMH�VX�QD�QMLPD�SURYHGHQD�JHRNHPLMVND�
LVSLWLYDQMD��.DSHOM�L�GUXJL��������'RJDQþLü���������
2VLP� WRJD� ELOR� MH� L� SUREOHPD� NRG� VQLPDQMD� VWDQMD� EXãRWLQH�� 3ULMH� VQLPDQMD� NDPHURP��
þLãüHQMH�EXãRWLQH�QLMH�QDMEROMH�XVSMHOR��ãWR�VH�RGUD]LOR�L�QD�NYDOLWHWX�VQLPDQMD��2SUHPD�
]D� YLGHRHQGRVNRSLMX� EXãRWLQH� QLMH� ELOD� RGJRYDUDMXüD� MHU� MH� SRVOXåLOD� VDPR� ]D� YLGHR�
VQLPDQMH��DOL�QH�L�]D�PMHUHQMH�GLPHQ]LMD�L�SURVWRUQRJ�SRORåDMD�GLVNRQWLQXLWHWD�X�VWLMHQL��
1HNROLNR�GHVHWDND�PHWDUD� L]QDG�UD]LQH�SRG]HPQH�YRGH�NDPHUD� MH�SUROD]LOD�NUR]�JXVWX�
SMHQX��3ULVXWQRVW�þHVWLFD�X�YRGL�RQHPRJXüLOR�MH�NYDOLWHWQR�VQLPDQMH��SRVHEQR�]ERJ�MDNH�
UHÀHNVLMH�VYMHWOD��=ERJ� WRJD�QLMH�ELOR�PRJXüH�YHUWLNDOQR�VQLPDQMH��NRMH�X�NRQWLQXLWHWX�
GDMH�SUHJOHG�EXãRWLQH�RG��������3RJOHG�NDPHUH�PRUDR�MH�ELWL�SRG�NRVLP�NXWRP�]ERJ�þHJD�
FFD�������EXãRWLQH�QLMH�VQLPDQR��1DNRQ�WRJD�ELOD�MH�L]YHGHQD�EXãRWLQD�%���QD�ORNDFLML�
*L]GDYDF�� D� ]DWLP� EXãRWLQD� %��� QD� ORNDFLML� %LVNR�� %XãHQMH� MH� SURãOR� EH]� ]QDþDMQLMLK�
SUREOHPD�� D� ]D� EXãRWLQH� MH� XWYUÿHQR� NDNR� LPDMX� ]DGRYROMDYDMXüX� NRPXQLNDFLMX� V�
SRG]HPQRP�YRGRP��ãWR�L�MHVW�QMLKRY�JODYQL�FLOM��1DNRQ�L]YHGEH��EXãRWLQH�VX�RSUHPOMHQH�
VRQGDPD� VD� VHQ]RULPD� ]D� PMHUHQMH� UD]LQD� YRGH�� WHPSHUDWXUH� YRGH�� HOHNWURYRGOMLYRVWL�
L� PXWQRüH� YRGH�� ]DWLP� YLãHNDQDOQLP� SULNXSOMDþHP� SRGDWDND� �ORJJHU�� V� *06�*356�
PRGHPRP�WH�DNXPXODWRURP��1DNRQ�SRþHWQRJ�XSXãWDQMD�X�UDG�XRþHQL�VX�QHNL�QHGRVWDFL�
VHQ]RUD��PMHUQLK�VRQGL�WH�QDSDMDQMD�NRML�VX�X�WRNX�UDGD�LVSUDYOMHQL��.DSHOM�L�GUXJL��������
2012).

5. UPRAVLJANJE REZULTATIMA MOTRENJA

3ULPMHU�GRVWXSQLK� UH]XOWDWD�SURYHGHQRJ�PRQLWRULQJD� UD]LQD�SRG]HPQLK�YRGD�SULND]DQL�
VX�QD�VOLFL����1D�GLMDJUDPX�VX�SDUDOHOQR�SULND]DQH�UD]LQH�SRG]HPQLK�YRGD�X�EXãRWLQDPD�
�JRUQMH�GYLMH�NULYXOMH�±�'XJRSROMH�QD�VOLFL�OLQLMD����D�*L]GDYDF�OLQLMD����L�PMHUHQL�YRGRVWDML�
QD�ULMHNDPD�-DGUR�L�äUQRYQLFD��-DGUR�OLQLMD����äUQRYQLFD�OLQLMD������5D]LQH�X�EXãRWLQDPD�
SULND]DQH�VX�X�DSVROXWQLP�NRWDPD��D�YRGRVWDML�X�FHQWLPHWULPD��,]�GLMDJUDPD�MH�YLGOMLYR�
NDNR�SRVWRML�YHOLNR�NROHEDQMH�SRG]HPQLK�YRGD�RYLVQR�R�KLGURORãNLP�XYMHWLPD�QD�VOLYX��
7DNRÿHU�MH�YLGOMLYR�NDNR�L]GDãQRVWL�L]YRUD�UDVWX�X�LVWR�YULMHPH�NDR�L�UD]LQH�SRG]HPQLK�



509+59$76.(�92'(�8�=$â7,7,�2.2/,â$�,�35,52'(

YRGD��SRUDVW�VH�YLGL�PDOR�UDQLMH�ãWR�PRåH�ELWL�SRVOMHGLFD�SRYUãLQVNRJ�RWMHFDQMD�V�L]UDYQRJ�
VOLYD�NDQDOD�QD�NRMLPD�VX�SRVWDYOMHQL� OLPQLJUD¿��]D�PRWUHQMH�� L�DPSOLWXGH�NROHEDQMD�VX�
LP�JRWRYR�MHGQDNLK�YHOLþLQD��SRJRWRYR�-DGUR�L�*L]GDYDF��ãWR�SRWYUÿXMH�EU]X�SRG]HPQX�
YRGQX�YH]X�L�SRGMHGQDNX�NROLþLQX�GRWRND�

6OLND����'LMDJUDP�PMHUHQLK�UD]LQD�SRG]HPQLK�YRGD�X�EXãRWLQDPD�%���L�%���L�PMHUHQL�
YRGRVWDML�QD�ULMHNDPD�-DGUR�L�äUQRYQLFD

.RG�EXãRWLQH�QD�'XJRSROMX� L]PMHUHQH�PLQLPDOQH� UD]LQH�SRG]HPQH�YRGH� L]QRVH����P�
Q�P���D�PDNVLPDOQH�����P�Q�P���ãWR�XND]XMH�QD�YHOLNX�DPSOLWXGX�NROHEDQMD�SRG]HPQLK�
YRGD��D�XMHGQR�XND]XMH�GD�MH�X�YULMHPH�YLVRNLK�YRGD�SRG]HPQD�YRGD�QD�VDPR����PHWDUD�
GXELQH� RG� SRYUãLQH� WHUHQD�� .RG� EXãRWLQH� QD� *L]GDYFX� VLWXDFLMD� MH� VOLþQD�� PLQLPDOQD�
NRWD� UD]LQH�SRG]HPQH�YRGH� MH�QD�����P�Q�P���D�PDNVLPDOQD�QD�����P�Q�P���RGQRVQR�
PLQLPDOQD�GXELQD�GR�YRGH�MH����PHWDUD�

6OLND����'LMDJUDP�PMHUHQMD�PXWQRüH�X�EXãRWLQL�%��
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8�RED�VOXþDMD��]D�YULMHPH�RELOQLK�RERULQD�UD]LQD�SRG]HPQH�YRGH�VH�QDOD]L�EOLåH�SRYUãLQL�
WHUHQD�L�LVSLUH�YHOLNX�GHEOMLQX�QHVDWXULUDQH�]RQH��ãWR�MH�YUOR�YDåQR�UDGL�SURFMHQH�UDQMLYRVWL�
L�UL]LND�RG�RQHþLãüHQMD�SRG]HPQLK�YRGD�WH�SURJQR]H�SRMDYH�PXWQRüH�X�L]YRUVNLP�YRGDPD��
2VLP�SRGDWDND�R�UD]LQDPD�SRG]HPQH�YRGH�X�RYRP�UDGX�NRULãWHQL�VX�L�SRGDFL�PRQLWRULQJD�
PXWQRüH�SRG]HPQH�YRGH�X�GXERNLP�LVWUDåQLP�EXãRWLQDPD��6PDWUD�VH�NDNR�MH�WR�MHGDQ�RG�
YDåQLK�SRND]DWHOMD�NDNYRüH�MHU�XND]XMH�QD�RGQRV�NROLþLQH�RERULQD�L�NDNYRüH�SRG]HPQLK�
voda (slika 4) (Loborec, 2013).

,DNR� MH� YHüLQX� YUHPHQD� X� SHULRGX� NRML� MH� REUDÿHQ� YULMHGQRVW� PXWQRüH� LVSRG� �� 178�
MHGLQLFD�� NROLNR� MH� SURSLVDQR� WDGD� YDåHüLP� 3UDYLOQLNRP� R� SDUDPHWULPD� VXNODGQRVWL� L�
PHWRGDPD�DQDOL]H�YRGH�]D�OMXGVNX�SRWURãQMX��11����������QDMþHãüH�L]PHÿX���L���178���
JUDI�SULND]DQ�QD�VOLFL����SULND]XMH�SURPMHQH�PXWQRüH�NRMH�XND]XMX�QD�GUDVWLþQR�SRYHüDQMH�
PXWQRüH�X�YULMHPH�SRGL]DQMD�UD]LQD�SRG]HPQLK�YRGD��XVOLMHG�RELOQLK�SDGDOLQD���D�MDYOMD�
VH�NDR�SRVOMHGLFD�LVSLUDQMD�WOD�L�QDNXSOMHQLK�VHGLPHQDWD�L]�QH]DVLüHQH�]RQH�YRGRQRVQLND�
,]YHGHQH�GXERNH�LVWUDåQH�EXãRWLQH�RVLP�]D�NRQWLQXLUDQR�PMHUHQMH�UD]LQH�SRG]HPQLK�YRGD��
QDPLMHQMHQH�VX�L�]D�SRYUHPHQR�X]LPDQMH�X]RUDND�]D�LVSLWLYDQMH�NDNYRüH�SRG]HPQLK�YRGD�
X�VOLYX��NDR�L�]D�VSHFL¿þQH�DQDOL]H�]D�RGUHÿHQH�SRWUHEH�SRSXW�PRWUHQMD�SURQRVD�WUDVHUD�QD�
RGUHÿHQLP�ORNDFLMDPD�LOL�]D�QSU��L]RWRSQH�DQDOL]H��2VLP�UD]LQH�SRG]HPQH�YRGH��PMHUQL�
LQVWUXPHQWL�SULODJRÿHQL�PRQLWRULQJX�NDNYRüH�YRGH�X�GXERNLP�EXãRWLQDPD�YUOR�XVSMHãQR�
PMHUH�WHPSHUDWXUX�YRGH��HO��YRGOMLYRVW�L�XNXSQR�RWRSOMHQX�NUXWX�WYDU�X�SRG]HPQRM�YRGL�
7DNDY�SULVWXS�NDR� L�RGDELU�SRND]DWHOMD�NRML�VH� WUHEDMX�SUDWLWL�XQXWDU�FMHOLQD�SRG]HPQLK�
YRGD� ]DKWLMHYD� LPSOHPHQWDFLMD� QDG]RUQRJ� PRQLWRULQJD� NHPLMVNRJ� VWDWXVD� SRG]HPQLK�
YRGD�X�FMHOLQDPD�LOL�JUXSDPD�FMHOLQD�SRG]HPQLK�YRGD��%LOD�EL�VWRJD�YHOLND�ãWHWD�GD�VH�
L]YHGHQH� EXãRWLQH� QH� NRULVWH� X� QDPLMHQMHQX� VYUKX�� EXGXüL� GD� MH� SRGUXþMH� VOLYD� L]YRUD�
-DGUD�L�äUQRYQLFH�SUYR�X�+UYDWVNRM�GRELOR�VXVWDY�EXãRWLQD�NRML�RPRJXüDYDMX�PRWUHQMH�
NROLþLQH�L�NDNYRüH�YRGH�X�GXERNRP�NUãNRP�SRG]HPOMX�

3RGUXþMH�LVWUDåLYDQMD�REXKYDüD�VOLYQR�SRGUXþMH�L]YRUD�-DGUD�L�äUQRYQLFH��,]YRUVNH�YRGH�
-DGUD�L�äUQRYQLFH�XNOMXþHQH�VX�X�PRQLWRULQJ�NDNYRüH�YRGH�EXGXüL�GD�VH�NRULVWH�]D�SRWUHEH�
MDYQH�YRGRRSVNUEH��0RQLWRULQJ�SURYRGL�=DYRG�]D�MDYQR�]GUDYVWYR�6SOLWVNR�GDOPDWLQVNH�
åXSDQLMH�X�PMHVHþQLP�LQWHUYDOLPD�
.DNR�EL� VH� GRGDWQR�SUDWLOR� VWDQMH� NROLþLQH� L� NDNYRüH�SRG]HPQH�YRGH�X� VOLYX�� SODQRP�
PRWUHQMD�SUHGYLÿHQD� MH� L]UDGD� þHWLUL� GXERNH� LVWUDåQR�RSDåDþNH�EXãRWLQH��%XãRWLQD�%���
ORFLUDQD�MH�QD�'XJRSROMX�MHU�MH�WR�SRGUXþMH�EOL]X�L]YRULPD�-DGUR�L�äUQRYQLFD��D�X�SRVOMHGQMLK�
GHVHWDN�JRGLQD�GRåLYOMDYD�QDJOL�JRVSRGDUVNL� UD]YRM��SD� MH�SRWUHEQR�SUDWLWL� DQWURSRJHQL�
XWMHFDM�QD�NDNYRüX�SRG]HPQH�YRGH��%XãRWLQH�%��� L�%��� ORFLUDQH� VX�GXå� WUDQVYHU]DOQH�
UDVMHGQH� ]RQH� 0Xü�*L]GDYDF�3UXJRYR�.RQMVNR�.OLV�� NRMD� SUHGVWDYOMD� SUDYDF� QDMEUåH�
SRG]HPQH�YRGQH�YH]H�V�L]YRULPD�-DGUR�L�äUQRYQLFD��7R�MH�XMHGQR�L�SRGUXþMH�X�NRMHP�VH�
NRQFHQWULUDMX�WRNRYL�L]�]DSDGQRJ�L�VMHYHUR]DSDGQRJ�GLMHOD�VOLYD��%XãRWLQD�%���ORFLUDQD�
MH� QD�%LVNRP�SROMX�� QD� NULåDQMX� GYLMX� UDVMHGQLK� ]RQD�� NDNR� EL� VH� RPRJXüLOR� SUDüHQMH�
RQHþLãüHQMD� L�NROLþLQD�YRGD� L]� VOLYD� ULMHNH�&HWLQH��%XãRWLQH�%��� L�%��� VX�X�SRWSXQRVWL�
L]YHGHQH� L� RSUHPOMHQH� XUHÿDMLPD� ]D� NRQWLQXLUDQR� SUDüHQMH� UD]LQD� SRG]HPQH� YRGH��
WHPSHUDWXUH�� HOHNWULþQH� YRGOMLYRVWL� L�PXWQRüH� WH� SRVWRML�PRJXüQRVW� GD� VH� XUDQMDMXüRP�
FUSNRP�UHGRYLWR�REDYOMD�X]RUNRYDQMH�YRGH��
,]YHGED� LVWUDåQLK� EXãRWLQD� RVLP� PRQLWRULQJD� RPRJXüXMH� GRELYDQMH� LQIRUPDFLMD� ]D�
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SURFMHQX� UDQMLYRVWL� YRGRQRVQRJ� VXVWDYD� NDR� L� YHUL¿NDFLMX� JHRNHPLMVNRJ�PRGHOD��9Hü�
WLMHNRP�VDPH�GHWHUPLQDFLMH�MH]JUH�GRELYHQH�VX�YUOR�YULMHGQH�LQIRUPDFLMH�R�GXELQL�SRNURYD�
WOD�L�VHGLPHQWD�NUãNLK�SROMD��GXELQL�HSLNUãNH�]RQH��GXELQL�GR�SRG]HPQH�YRGH��LVSXQMHQRVWL�
SXNRWLQVNLK� SURVWRUD� WH� VDVWDYX� LVSXQH�� UDVSRGMHOL� RNUãHQRVWL� SRG]HPOMD� SR� GXELQL� LWG��
,VSLWLYDQMHP�NHPLMVNRJ�VDVWDYD�L�SULKYDWQRJ�NDSDFLWHWD�WOD�L�VHGLPHQDWD�SRNURYD�NUãNRJ�
YRGRQRVQLND�LVWUDåLYDQMD�PRJX�NUHQXWL�X�UD]OLþLWLP�VPMHURYLPD��D�VYH�V�FLOMHP�SRYHüDQMD�
VWXSQMD�]DãWLWH�SRG]HPQH�YRGH�NDR�QHSURFMHQMLYR�YULMHGQRJ�UHVXUVD�
0RåH� VH� UHüL� NDNR� VX� X� SRWSXQRVWL� QH� VDPR� SULKYDüHQH� YHü� L� QDGRSXQMHQH� RVQRYQH�
SUHSRUXNH� 2NYLUQH� HXURSVNH� GLUHNWLYH� R� YRGDPD� X� VPLVOX� XVSRVWDYH� NRQWLQXLUDQRJ�
QDG]RUQRJ�PRQLWRULQJD�YRGD�X�NUãNLP�SURVWRULPD�'LQDULGD��6OLY�-DGUD�L�äUQRYQLFH�MH�SUYL�
VOLY�X�5HSXEOLFL�+UYDWVNRM�X�NRPH�MH�XVSRVWDYOMHQ�WDNDY�YLG�SUDüHQMD�SRG]HPQLK�YRGD��
ãWR� RPRJXüDYD� GRELYDQMH� SUDYRYUHPHQLK� LQIRUPDFLMD� R� NROLþLQL� L� NDNYRüL� SRG]HPQLK�
YRGD�YDåQLK�]D�YRGRRSVNUEX�JUDGD�6SOLWD� L� ãLUH�RNROLFH� �.DSHOM� L�GUXJL��������.DSHOM��
�������,�GUXJL�VOLYRYL�GXERNRJ�NUãD�X�5HSXEOLFL�+UYDWVNRM�WUHEDOL�EL�WHåLWL�WDNYRP�VXVWDYX�
PRWUHQMD�NDNR�EL�VH�UD]LQD�]DãWLWH�L�XSUDYOMDQMD�SRG]HPQLP�YRGDPD�GLJOD�QD�NYDOLWHWQLMX�
razinu.
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GLUHNWLYD�(8�R�YRGDPD��

AUTORI

GRF��GU��VF��-HOHQD�/RERUHF��GLSO��LQJ��JHRWHK��
GU��VF��'UDJDQD�'RJDQþLü��GLSO��LQJ��JHRO��
SURI��GU��VF��6DQMD�.DSHOM��GLSO��LQJ��JHRO��

� *HRWHKQLþNL�IDNXOWHW�6YHXþLOLãWD�X�=DJUHEX��=DYRG�]D�KLGURWHKQLNX��+DOOHURYD�DOHMD����
9DUDåGLQ���������+UYDWVND��jloborec@gfv.hr; skapelj@gfv.hr; ddogan@gfv.hr



HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.48.

boDEREC-CE

6$ä(7$.��6WDQMH�YRGQLK�UHVXUVD� L�SULGUXåHQLK�HNRVXVWDYD� MH�SRG�VYH�YHüLP�SULWLVNRP�
RQHþLãüHQMD�QDVWDORJ�NDR�SRVOMHGLFD�QHDGHNYDWQLK�L�QHUHJXOLUDQLK�OMXGVNLK�DNWLYQRVWL��þLML�MH�
XWMHFDM�VYH�L]UDåHQLML�JOHGDQR�V�DVSHNWD�SRVOMHGLFD�SURPMHQD�NOLPDWVNLK�XYMHWD��7HKQRORãNL�
UD]YRM�DQDOLWLþNLK�LQVWUXPHQDWD�L�PHWRGD�RPRJXüLR�MH�RGUHÿLYDQMH�W]Y��QRYLK�RQHþLãüLYDþD�
(engl.HPHUJLQJ�FRQWDPLQDQWV��RGQRVQR�VSRMHYD�NRML�GR�VDGD�QLVX�XNOMXþHQL�X�UHGRYLWL�VXVWDY�
PRQLWRULQJD��D�SUHSR]QDW�MH�QMLKRY�HNRWRNVLNRORãNL�XþLQDN��8�ãLURNRP�VSHNWUX�XWYUÿHQLK�
VSRMHYD�QDMþHãüL�VX�SHVWLFLGL��IDUPDFHXWLFL��SURL]YRGL�]D�RVREQX�QMHJX��LQGXVWULMVNL�DGLWLYL�
L�QMLKRYL�QXVSURGXNWL��GRGDFL�KUDQL��QXVSURGXNWL�WUHWLUDQMD�YRGH��VXUIDNWDQWL��KRUPRQL�L�GU��
=QDþDMNH�L�XYMHWL�SRG]HPQRJ�WRND�L�WUDQVSRUWD�QRYLK�RQHþLãüLYDþD�X�NRPSOHNVQLP�NUãNLP�
VUHGLQDPD�X]�GH¿QLUDQMH�XþLQNRYLWLK�PMHUD��PRQLWRULQJD��]DEUDQH��SUHYHQFLMH�L�VO���NRMH�
üH�XEODåLWL�SRVOMHGLFH�VSRPHQXWLK�QHJDWLYQLK�XWMHFDMD�QD�VWDQMH�SRG]HPQLK�YRGQLK�UHVXUVD�
LVWUDåXMX�VH�X�VNORSX�PHÿXQDURGQLK�SURMHNDWD�*HR7ZLQQ��+RUL]RQ�������L�ER'(5(&�&(�
�,QWHUUHJ�&HQWUDO�(XURSH���6XUDGQMD�V�UHQRPLQLUDQLP�VWUXþQMDFLPD�RERJDWLW�üH�GRVDGDãQMH�
VSR]QDMH� KUYDWVNLK� SDUWQHUD� R� SRQDãDQMX� QRYLK� RQHþLãüLYDþD� X� RYDNYLP� RNROLãLPD� WH�
GRSULQLMHWL�]DãWLWL�L�RþXYDQMX�SRG]HPQLK�YRGD�NDR�QHRSKRGQRJ�L�VWUDWHãNL�YDåQRJ�UHVXUVD�
SLWNH�YRGH�
./-8ý1(�5,-(ý,��QRYL�RQHþLãüLYDþL��SRG]HPQH�YRGH��NUã��X]RUNRYDQMH��DQDOL]H�X]RUDND�
YRGH��*HR7ZLQQ��ER'(5(&�&(

“EMERGING CONTAMINANTS” OF GRUNDWATER IN CROATIA – 

$%675$&7� 7KH�VWDWXV�RI�ZDWHU�UHVRXUFHV�DQG�DVVRFLDWHG�HFRV\VWHPV�LV�XQGHU�D�JURZLQJ�
SUHVVXUH�IURP�SROOXWLRQ�FDXVHG�E\�LQDGHTXDWH�DQG�XQUHJXODWHG�KXPDQ�DFWLYLWLHV��ZKRVH�
LPSDFW� LV� LQFUHDVLQJO\� VLJQL¿FDQW� LQ� YLHZ� RI� WKH� FOLPDWH� FKDQJH�� 7KH� WHFKQRORJLFDO�
GHYHORSPHQW�RI�DQDO\WLFDO�LQVWUXPHQWV�DQG�PHWKRGV�HQDEOHG�WKH�LGHQWL¿FDWLRQ�RI�³HPHUJLQJ�
FRQWDPLQDQWV´��L�H��FRPSRXQGV�WKDW�DUH�SUHVHQWO\�QRW�LQFOXGHG�LQ�WKH�UHJXODU�PRQLWRULQJ�
V\VWHP��DOWKRXJK�WKHLU�HFRWR[LF�LPSDFW�KDV�EHHQ�LV�UHFRJQL]HG��:LWKLQ�D�ZLGH�VSHFWUXP�RI�
LGHQWL¿HG�FRPSRXQGV��WKH�PRVW�FRPPRQ�DUH�SHVWLFLGHV��SKDUPDFHXWLFDOV��SHUVRQDO�FDUH�
SURGXFWV��LQGXVWULDO�DGGLWLYHV�DQG�WKHLU�E\�SURGXFWV��IRRG�DGGLWLYHV��ZDWHU�WUHDWPHQW�E\�
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SURGXFWV��VXUIDFWDQWV��KRUPRQHV��HWF��,Q�WKH�VFRSH�RI�WKH�LQWHUQDWLRQDO�SURMHFWV�*HR7ZLQQ�
�+RUL]RQ� ������ DQG� ER'(5(&�&(� �,QWHUUHJ� &HQWUDO� (XURSH��� WKH� FKDUDFWHULVWLFV� DQG�
FRQGLWLRQV�RI�JURXQGZDWHU�ÀRZ�DQG�WKH�WUDQVSRUW�RI�HPHUJLQJ�FRQWDPLQDQWV�LQ�FRPSOH[�
NDUVWLF�HQYLURQPHQWV�DV�ZHOO�DV�WKH�H൶FLHQW�PHDVXUHV��PRQLWRULQJ��EDQQLQJ��SUHYHQWLRQ��
HWF��� WR�PLWLJDWH� WKH�FRQVHTXHQFHV�RI� WKHLU�DGYHUVH� LPSDFWV�RQ�JURXQGZDWHU�VWDWXV�ZLOO�
EH� LQYHVWLJDWHG��$�FRRSHUDWLRQ�ZLWK�UHQRZQHG�H[SHUWV�ZLOO� LPSURYH� WKH� LQVLJKWV�RI� WKH�
&URDWLDQ�SDUWQHUV� LQ� WKH� HPHUJLQJ�FRQWDPLQDQWV¶�EHKDYLRXU� LQ� WKHVH� HQYLURQPHQWV� DQG�
FRQWULEXWH� WR� WKH� SURWHFWLRQ� DQG� FRQVHUYDWLRQ� RI� JURXQGZDWHU� DV� D� YLWDO�� VWUDWHJLFDOO\�
LPSRUWDQW�VRXUFH�RI�GULQNLQJ�ZDWHU��
.(<:25'6�� HPHUJLQJ� FRQWDPLQDQWV�� JURXQGZDWHU�� NDUVW�� VDPSOLQJ�� ZDWHU� DQDO\VLV��
*HR7ZLQQ��ER'(5(&�&(

1. UVOD 

3RG]HPQH�YRGH�VX�QDMYDåQLML�UHVXUV�SLWNH�YRGH��NDNR�X�VYLMHWX��WDNR�L�X�+UYDWVNRM��ýDN�
�����YRGRRSVNUEH�X�+UYDWVNRM�RVWYDUXMH� VH�FUSOMHQMHP�SRG]HPQLK�YRGD�]ERJ�þHJD� MH�
RþXYDQMH�RYRJ�UHVXUVD�RG�L]X]HWQH�YDåQRVWL��1XåQRVW�]DãWLWH�SURL]OD]L�L�L]�þLQMHQLFH�NDNR�
MH�RNROLã�GDQDãQMLFH��SRVHELFH�YRGQL�HNRVXVWDYL��VXRþHQ�V�EURMQLP�QHJDWLYQLP�XWMHFDMLPD�
L]D]YDQLPD� UD]QLP� REOLFLPD� OMXGVNH� GMHODWQRVWL� WH� GRGDWQR� SRMDþDQLPD� QHSRYROMQLP�
NOLPDWVNLP� SURPMHQDPD�� 6� RE]LURP� QD� WR� GD� VX� YRGH� X� L]UDYQRM� YH]L� V� RVQRYQLP�
NOLPDWVNLP� HOHPHQWLPD�� SURPMHQD� NOLPH� RGUDåDYD� VH� QD� YRGQX� ELODQFX� RGQRVQR�
PRJXüQRVW� NRULãWHQMD� ]DOLKD� SLWNH� YRGH��8� WRP� VPLVOX�� RVRELWR� MH� XJURåHQR�SULREDOQR�
SRGUXþMH�+UYDWVNH��=DGQMLK�GHVHWOMHüD�SRYHüDYD�VH�EU]LQD�SRUDVWD�UD]LQH�RFHDQD��12$$��
�������D�SUHPD�DQDOL]L�PDUHRJUDIVNLK�SRGDWDND�XWYUÿHQR�MH�GD�VH�WUHQG�UDVWD�UD]LQH�PRUD�
]D�VUHGQMX�MDGUDQVNX�UHJLMX�NUHüH�RG���±���PP�JRG��3RYHüDQMH�UD]LQH�PRUVNH�YRGH�X]�
SUHNRPMHUQR�FUSOMHQMH�WLMHNRP�OMHWQLK�PMHVHFL��SRVOMHGLþQR�X]URNXMH�LQWUX]LMH�PRUVNH�YRGH�
X�YRGRQRVQLN��þLML�MH�SURGRU�GRGDWQR�RODNãDQ�V�RE]LURP�QD�NUãNX�SULURGX��6�GUXJH�VWUDQH��
VYH�XþHVWDOLML�NOLPDWVNL�HNVWUHPL��'+0=��������]D�SRVOMHGLFX�LPDMX�VYH�YHüL�EURM�GDQD�
NDGD�RERULQH�L�WHPSHUDWXUH�SUHOD]H�JUDQLþQH�YULMHGQRVWL��1MLKRY�QHJDWLYDQ�XWMHFDM�PRåH�
VH�RGUD]LWL�QD�SURPMHQX�UHåLPD�REQDYOMDQMD�]DOLKD�SRG]HPQLK�YRGD��$NR�NROLþLQH�SDOH�
RERULQH�SULMHÿX�NDSDFLWHW�XSLMDQMD�WOD��RQH�SRYUãLQVNL�RWMHþX�SUHPD�UHFLSLMHQWX��D�L]ORåHQH�
VX�L�YHüRM�HYDSRUDFLML��ãWR�PRåH�GRYHVWL�GR�VPDQMHQRJ�SULKUDQMLYDQMD�YRGRQRVQLND��3RUHG�
WRJD�� SUHPD� UH]XOWDWLPD� SURJQRVWLþNLK�PRGHOD� ]D� SRMHGLQH� VOMHYRYH� SULREDOQRJ� SRMDVD�
+UYDWVNH� �%ODWR� QD� .RUþXOL�� %RNDQMDþNR� EODWR�� 9UDQVNR� MH]HUR�� VUHGQML� L� PLQLPDOQL�
JRGLãQML�SURWRFL�GR�NUDMD�VWROMHüD��X�VOXþDMX�GD�VH�RVWYDUH�SURJQR]LUDQL�NOLPDWVNL�VFHQDULML��
VPDQMLW�üH�VH�QD�VYLP�ORNDOLWHWLPD�]D�JRWRYR����±�������5XELQLü�L�GU���������

2]ELOMQR�QDUXãHQH�]DOLKH�SRG]HPQLK�YRGD��NDNYH�VH�SURJQR]LUDMX�]D�EXGXüQRVW��YLãH�QR�
LNDGD� ]DKWLMHYDMX� XþLQNRYLWH� PMHUH� NRMH� üH� XEODåLWL� SRVOMHGLFH� VSRPHQXWLK� QHJDWLYQLK�
XWMHFDMD�QD�NYDOLWHWX�SRG]HPQLK�YRGD��1DMQRYLMD�WHKQRORãND�GRVWLJQXüD�RPRJXüXMX�GD�VH�
GDQDV�X�SRG]HPQLP�YRGDPD�SUDWH�WYDUL�NRMH�MH�GRQHGDYQR�ELOR�QHPRJXüH�RGUHÿLYDWL�]ERJ�
RJUDQLþHQMD� DQDOLWLþNLK�PHWRGD��5LMHþ� MH� R� W]Y�� QRYLP�RQHþLãüLYDþLPD� �HQJO�� HPHUJLQJ�
FRQWDPLQDQWV��þLMD�LVWUDåLYDQMD�X�SRG]HPQLP�YRGDPD�NUHüX�GHYHGHVHWLK�JRGLQD�SURãORJ�
VWROMHüD��%URMQD�VX�WXPDþHQMD�L�GH¿QLFLMH�RYRJ�L]UD]D��D�GDQDV�VH�SRG�QMLP�SRGUD]XPLMHYDMX�
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VSRMHYL�]D�NRMH�VH�UDQLMH�QLMH�VPDWUDOR�LOL�]QDOR�GD�VX�]QDþDMQL�X�SRG]HPQLP�YRGDPD��D�
NRML�VH�VDGD�QDãLURNR�RWNULYDMX�WH�VH�]QD�LOL�VXPQMD�GD�PRJX�X]URNRYDWL�ãWHWQH�XþLQNH�QD�
HNRVXVWDYH�L�OMXGVNR�]GUDYOMH��6WXDUW���������,]UD]�VH�QH�RGQRVL�VDPR�QD�QRYH�RQHþLãüLYDþH��
QHJR�L�QD�VSRMHYH�NRML�VX��QDMþHãüH�XVOLMHG�UD]YRMD�WHKQRORãNLK�PRJXüQRVWL��QRYRRWNULYHQL�
X� RNROLãX� �/LQGVH\� L� GU��� ������� 1250$1� PUHåD�� RVQRYDQD� ������ JRG�� NDNR� EL�
XQDSULMHGLOD�UD]PMHQX�LQIRUPDFLMD�R�QRYLP�WYDULPD�L]�RNROLãD��SRG�QRYLP�RQHþLãüLYDþLPD�
VPDWUD� VSRMHYH� NRML� WUHQXWQR� QLVX� XNOMXþHQL� X� UXWLQVNL�PRQLWRULQJ� QD� HXURSVNRM� UD]LQL�
L�NRML� VX�SRWHQFLMDOQL�NDQGLGDWL� ]D�EXGXüH�SURSLVH��RYLVQR�R� LVWUDåLYDQMX�QMLKRYH� �HNR�
WRNVLþQRVWL��SRWHQFLMDOQLK�XþLQDND�QD�]GUDYOMH� WH�SUDüHQMX�SRGDWDND�R�QMLKRYRM�SRMDYL�X�
UD]OLþLWLP�GLMHORYLPD�RNROLãD��%UDFN�L�GU����������
2QHþLãüHQMH� SRG]HPQLK� YRGD� QRYLP� RQHþLãüLYDþLPD� VWYDUD� VYH� YHüX� ]DEULQXWRVW� L�
UHODWLYQR� MH� VODER� LVWUDåHQD� X� XVSRUHGEL� V� SRYUãLQVNLP� YRGDPD� �/DSZRUWK�� �������
2SüHQLWR��NRQFHQWUDFLMH�QRYLK�RQHþLãüLYDþD�YHüH�VX�X�SRYUãLQVNLP�QHJR�X�SRG]HPQLP�
YRGDPD�]ERJ�SURFHVD�NRMLPD�VX�L]ORåHQL��NDR�ãWR�VX�VRUSFLMD��UD]UMHÿHQMH�L�UD]JUDGQMD��
%URMQLP�LVWUDåLYDQMLPD�NRMLPD�VH�SUDWLR�XWMHFDM�RGODJDOLãWD�RWSDGD�XWYUÿHQR�MH�NDNR�VH�
NROLþLQH�QRYLK�RQHþLãüLYDþD�X�SRG]HPQLP�YRGDPD�NUHüX�X�]QDþDMQLP�NRQFHQWUDFLMDPD��
u rasponu od 10 - 104�QJ�/��.RQFHQWUDFLMH�������QJ�/�VPDWUDMX�VH�SUHQLVNLPD�GD�EL�LPDOH�
DNXWQL� XWMHFDM�� QR�PHÿXGMHORYDQMH� YLãH� VSRMHYD� L� GXJRWUDMQD� L]ORåHQRVW� QMLPD� VX� ]ERJ�
QHGRYROMQH�LVWUDåHQRVWL�MRã�XYLMHN�QHSR]QDQLFD��/DSZRUWK��������

6OLND����%R[�SORW�SRMDYOMLYDQMD�SRMHGLQLK�JUXSD�QRYLK�RQHþLãüLYDþD����YHWHULQDU-
VNL�DQWLELRWLFL�L�KRUPRQL����VWHURLGL��KRUPRQL�L�PHWDEROLWL����GRGDFL�KUDQL�L�XPMHWQL�
]DVODÿLYDþL���QHGRSXãWHQH�WYDUL�±�NRNDLQ����SODVWL¿NDWRUL��GHWHUGåHQWL��XVSRULYDþL�

SODPHQD����NRIHLQ��QLNRWLQ�L�PHWDEROLWL����VUHGVWYD�]D�QMHJX�WLMHOD��LQVHNWLFLGL����IDUPD-

FHXWLFL��VOLND�SUHX]HWD�L]��/DSZRUWK�������
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1RYL�RQHþLãüLYDþL�REXKYDüDMX�ãLURNX�SDOHWX�VSRMHYD�NDR�ãWR�VX�SHVWLFLGL�� IDUPDFHXWLFL��
SURL]YRGL� ]D� RVREQX� QMHJX�� LQGXVWULMVNL� DGLWLYL� L� QMLKRYL� QXVSURGXNWL�� GRGDFL� KUDQL��
QXVSURGXNWL�WUHWLUDQMD�YRGH��VXUIDNWDQWL��KRUPRQL�L�GU��0HÿX�QDMþHãüH�XWYUÿHQLP�VSRMHYLPD�
VX� SROMRSULYUHGQL� VSRMHYL� L� IDUPDFHXWLFL�� ,DNR� MH� RQHþLãüHQMH� RNROLãD� SROMRSULYUHGQLP�
VSRMHYLPD�L� IDUPDFHXWLFLPD�GREUR�SR]QDWD�þLQMHQLFD��PDQMH� MH�SR]QDWR�NDNR�VX�PQRJL�
SHVWLFLGL� LOL� OLMHNRYL� VSRMHYL� NRML� X� VYRMRM� VWUXNWXUL� VDGUåH� VSHNWDU�PRJXüLK� SURGXNDWD�
UD]JUDGQMH��V�SRWHQFLMDOQR�ãWHWQLP�LOL�MHGQRVWDYQR�QHSR]QDWLP�VYRMVWYLPD��3RG�XWMHFDMHP�
VYMHWOD� LOL� SULOLNRP�NHPLMVNH�REUDGH�RWSDGQLK�YRGD�PQRJL� VH� OLMHNRYL� WUDQVIRUPLUDMX�X�
QRYH�VWUXNWXUH�R�NRMLPD�]QDQRVW�YUOR�PDOR�]QD��9UþHN��������
,]YRUL� RQHþLãüHQMD� PRJX� VH� SUHPD� SRULMHNOX� SRGLMHOLWL� QD� XUEDQH�� SROMRSULYUHGQH� L�
LQGXVWULMVNH��6OLND�����1DMYHüL�EURM�RQHþLãüLYDþD�SRWMHþH�L]�RWSDGQLK�YRGD��6OLND����L�WR�L]�
SRVWURMHQMD�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD��VHSWLþNLK�MDPD��EROQLFD��IDUPL��XNOMXþXMXüL�
ODJXQH� V� RWSDGQLP� YRGDPD� L� JQRMHQH� SRYUãLQH��� SRWSRYUãLQVNLK� RGODJDOLãWD� NXüQRJ� L�
LQGXVWULMVNRJ�RWSDGD��LQGLUHNWQR�SXWHP�UD]PMHQH�SRYUãLQVNH�SRG]HPQH�YRGH�WH�XPMHWQLP�
QDSDMDQMHP� YRGRQRVQLND��2VLP� RYH� SRGMHOH�� L]YRUL� RQHþLãüHQMD� VH�PRJX� SRGLMHOLWL� QD�
WRþNDVWH�L�UDVSUãHQH��7RþNDVWL�L]YRUL�VH�]QDWQR�MHGQRVWDYQLMH�SUDWH�L�UHJXOLUDMX��GRN�UDVSUãHQL�
L]YRUL�SUHGVWDYOMDMX�SUDYL�L]D]RY�]D�SUDüHQMH��UHJXODFLMX�L�SURFMHQX�QMLKRYRJ�XWMHFDMD�QD�
UHVXUVH�SRG]HPQLK�YRGD��*UL]HOM�âLPLü���������5DVSUãHQL�L]YRUL�SUHNULYDMX�YHüH�SRYUãLQH�
L�WHåH�LK�MH�LGHQWL¿FLUDWL�]ERJ�PDQMH�L]UDYQLK�RþLJOHGQLK�YH]D�V�RQHþLãüLYDþHP��0HÿXWLP��
X�RGQRVX�QD�WRþNDVWH�L]YRUH��GLIX]QL�L]YRUL�RQHþLãüHQMD�X]URNXMX�PDQMH�RSWHUHüHQMH�QD�
RNROLã�V�RE]LURP�QD�YHüL�SRWHQFLMDO�SULURGQRJ�SULJXãHQMD�X�WOX�L�QD�SRYUãLQL�

6OLND����%R[�SORW�PDNVLPDOQLK�NRQFHQWUDFLMD�QRYLK�RQHþLãüLYDþD�X�SRG]HPQLP�YRGDPD�V�
RE]LURP�QD�L]YRU�RQHþLãüHQMD��VOLND�SUHX]HWD�L]��/DSZRUWK�������
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S� FLOMHP� ]DãWLWH� L� SREROMãDQMD� YRGQRJ� RNROLãD� X� VNORSX� 2NYLUQH� GLUHNWLYH� R� YRGDPD�
���������(&�� WH�'LUHNWLYH�R�VWDQGDUGLPD�NYDOLWHWH�RNROLãD� ����������(&���GH¿QLUDQ� MH�
SRSLV�SULRULWHWQLK�WYDUL��OLVWD�SULRULWHWD��NRMH�SUHGVWDYOMDMX�]QDWDQ�UL]LN�]D�YRGQL�RNROLã.
.ULWHULM� QD� WHPHOMX� NRMHJD� VH� RGUHÿXMH� NRMH� üH� VH� WYDUL� XYUVWLWL� QD� OLVWX� SULRULWHWD� VX�
UDVSURVWUDQMHQRVW�� SUHWSRVWDYOMHQH� NRQFHQWUDFLMH� X� RNROLãX� WH� QMLKRYD� HNRWRNVLNRORãND��
IDUPDNRORãND�L�¿]LNDOQR�NHPLMVND�VYRMVWYD��=D�WYDUL�V�OLVWH�SULRULWHWD�SODQLUDMX�VH�PMHUH�V�
FLOMHP�SRVWXSQRJ�RJUDQLþHQMD�QMLKRYRJ�LVSXãWDQMD��HPLVLMD�L�UDVLSDQMD��
.DNR� EURM� SRVWRMHüLK� L� QRYRRWNULYHQLK� RQHþLãüLYDþD� NRQWLQXLUDQR� UDVWH�� SRUHG� OLVWH�
SULRULWHWD��VDVWDYOMD�VH� L� OLVWD�SUDüHQMD��HQJO��:DWFK� OLVW����������(8��NRMD�VDGUåL�popis

WYDUL�NRMH�EL�PRJOH�SUHGVWDYOMDWL�]QDþDMDQ�UL]LN�]D�YRGQL�RNROLã�LOL�]QDþDMDQ�UL]LN�NRML�VH�
SXWHP�QMHJD�SUHQRVL�WH�]D�NRMH�SRGDFL�R�SUDüHQMX�QLVX�GRVWDWQL��=D�WH�WYDUL�VH�XVSRVWDYOMD�
PRQLWRULQJ� WH� VH�� RYLVQR� R� UH]XOWDWLPD�PRQLWRULQJD�� GRGDMX� QD� SRSLV� SULRULWHWQLK� WYDUL�
LOL� EULãX� V� OLVWH� SUDüHQMD�� 6XNODGQR�'LUHNWLYL� ���������(8��� OLVWX� SUDüHQMD� SRWUHEQR� MH�
DåXULUDWL�VYDNH�GYLMH�JRGLQH��
'LUHNWLYD�R�SRG]HPQLP�YRGDPD�����������(&����������(8��GH¿QLUD�VWDQGDUGH�NDNYRüH�
SRG]HPQLK�YRGD�L�VPMHUQLFH�]D�XVSRVWDYX�JUDQLþQLK�YULMHGQRVWL�]D�WYDUL�NRMH�RQHþLãüXMX�
SRG]HPQH�YRGH�WH�XND]XMH�QD�SRWUHEX�XVSRVWDYH�OLVWH�SUDüHQMD�NRMD�EL�XNOMXþLOD�L�QRYH�
RQHþLãüLYDþH����������(8���6YUKD�OLVWH�SUDüHQMD�]D�SRG]HPQH�YRGH�MH����XVWDQRYLWL�QRYH�
RQHþLãüLYDþH� ]D� NRMH� VH� XWYUGL� GD� SRVWRML� VXPQMD� GD� QH� ]DGRYROMDYDMX� FLOMHYH� ]DGDQH�
2NYLUQRP�GLUHNWLYRP�R�YRGDPD�L����SRPRü�X�RGDELUX�WYDUL�NDNR�EL�VH�SREROMãDR�SURJUDP�
PRQLWRULQJD�

=DYRG�]D�KLGURJHRORJLMX�L�LQåHQMHUVNX�JHRORJLMX�+UYDWVNRJ�JHRORãNRJ�LQVWLWXWD�VXGMHOXMH�
QD�GYD�PHÿXQDURGQD�SURMHNWD�YH]DQD�X]�SUDüHQMH�QRYLK�RQHþLãüLYDþD�X�SRG]HPQLP�WH�X�
PDQMRM�PMHUL�X�SRYUãLQVNLP�YRGDPD�
3URMHNW�*HR7ZLQQ��6WUHQJWKHQLQJ�UHVHDUFK�LQ�WKH�&URDWLDQ�*HRORJLFDO�6XUYH\��*HRVFLHQFH�
7ZLQQLQJ�WR�GHYHORS�VWDWH�RI�WKH�DUW�VXEVXUIDFH�PRGHOOLQJ�FDSDELOLW\�DQG�VFLHQWL¿F�LPSDFW��
+RUL]RQ�������QDVWDR�MH�X�VXUDGQML�+UYDWVNRJ�JHRORãNRJ�LQVWLWXWD�V�GYLMH�YRGHüH�JHRORãNH�
LVWUDåLYDþNH�LQVWLWXFLMH��*HRORJLFDO�6XUYH\�RI�'HQPDUN�DQG�*UHHQODQG��*(86��L�%ULWLVK�
*HRORJLFDO�6XUYH\�RI�WKH�8QLWHG�.LQJGRP�5HVHDUFK�DQG�,QQRYDWLRQ��%*6�8.5,���3URMHNW�
MH�]DSRþHR�X�OLVWRSDGX�������JRGLQH��D�SUHGYLÿHQR�YULMHPH�WUDMDQMD�MH���JRGLQH��2VQRYQL�
FLOM�SURMHNWD�MH�RVQDåLYDQMH�LVWUDåLYDþNRJ�SRWHQFLMDOD�L�VSRVREQRVWL�LVWUDåLYDþD�+UYDWVNRJ�
JHRORãNRJ� LQVWLWXWD�� 6XUDGQMD� VH� RVWYDUXMH� ]DMHGQLþNLP� LVWUDåLYDQMHP�� NRPXQLNDFLMRP��
PHÿXVREQLP� SRVMHWLPD� WH� VWMHFDQMHP� L� L]PMHQRP� ]QDQMD� L� LVNXVWDYD� V� LVWUDåLYDþLPD�
L]�%*6�D��8�RNYLUX� UDGQLK�SDNHWD�SURYRGH� VH��'�JHRORãND� LVWUDåLYDQMD� L�PRGHOLUDQMD��
LGHQWL¿NDFLMD� L� DQDOL]D� JHRORãNLK� KD]DUGD� WH� MDþDQMH� LVWUDåLYDþNRJ� SRWHQFLMDOD� QD� SROMX�
JHRWHUPDOQH�HQHUJLMH��8� IRNXVX� UDGQRJ�SDNHWD�:3�� MHVW�XSUDYR�QDSUHGQR�PRGHOLUDQMH�
SRG]HPQRJ�WRND�L�WUDQVSRUWD�QRYLK�RQHþLãüLYDþD��=D�SRNXVQR�SRGUXþMH�RGDEUDQR�MH�NUãNR�
SRGUXþMH� +UYDWVNH�� QD� NRMHP� üH� VH� X� XYMHWLPD� KLGURORãNLK� PDNVLPXPD� L� PLQLPXPD�
X]RUNRYDWL� YRGH� L]YRUD� NRML� VXGMHOXMX� X� VXVWDYX�YRGRRSVNUEH� �6OLND� ���� 6� RE]LURP�QD�
PDOREURMQD� SURYHGHQD� LVWUDåLYDQMD� QRYLK� RQHþLãüLYDþD� X� NUãNLP� SRG]HPQLP� YRGDPD��
UH]XOWDWL� RYRJ� SURMHNWD� XYHOLNH� üH� GRSULQLMHWL� GRVDGDãQMLP� VSR]QDMDPD� R� QMLKRYRP�
SRQDãDQMX�X�RYDNYLP�RNROLãLPD��D�SRVUHGQR�RPRJXüLWL�L�QRYH�KLGURJHRORãNH�VSR]QDMH�
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6OLND����/RNDFLMH�X]RUNRYDQMD�L]YRUD�X�VNORSX�*HR7ZLQQ�SURMHNWD�

(XURSVNL�SURMHNW�ER'(5(&�&(��%RDUG�IRU�'HWHFWLRQ�DQG�$VVHVVPHQW�RI�3KDUPDFHXWLFDO�
'UXJ�5HVLGXHV� LQ�'ULQNLQJ�:DWHU� ��&DSDFLW\�%XLOGLQJ� IRU�:DWHU�0DQDJHPHQW� LQ�&(���
]DSRþHR�MH�X�WUDYQMX�������JRGLQH��D�VX¿QDQFLUDQ�MH�RG�VWUDQH�(XURSVNRJ�IRQGD�]D�UHJLRQDOQL�
UD]YRM�X�RNYLUX�SURJUDPD�,17(55(*�&HQWUDO�(XURSH������������*ODYQL�FLOM�SURMHNWD�
MH�UD]YRM�LQWHJULUDQRJ�XSUDYOMDQMD�VXVWDYLPD�YRGRRSVNUEH�WH�SUHSRUXND�]D�XQDSUMHÿHQMH�
SRVWRMHüLK�UHJXODWLYD�L�VWDQGDUGD�]D�RWSDGQH�YRGH�L�YRGH�]D�SLüH��3UHGXYMHW�]D�RVWYDUHQMH�
SRVWDYOMHQRJ� FLOMD� MH� PHÿXQDURGQD� VXUDGQMD� WH� UD]PMHQD� VWUXþQLK� ]QDQMD� L� LVNXVWDYD�
SXWHP� VWUXþQRJ� YLMHüD� NRMHJ� üH� þLQLWL� SUHGVWDYQLFL� LVWDNQXWLK� ]QDQVWYHQLK� LQVWLWXFLMD� L�
YRGRYRGD��7LMHNRP�WURJRGLãQMH� LPSOHPHQWDFLMH��SODQLUDQR�MH�SXWHP�þHWLUL� UDGQD�SDNHWD�
SURYHVWL�VYHREXKYDWQR�LVWUDåLYDQMH�SRMDYH��XWMHFDMD�L�WUDQVSRUWD�QRYLK�RQHþLãüXMXüLK�WYDUL�
L]�VNXSLQH�IDUPDFHXWLND�X�SRG]HPQLP�L�SRYUãLQVNLP�YRGDPD�RGDEUDQLK�SLORW�SRGUXþMD�
]HPDOMD�SDUWQHUD�L]�FHQWUDOQH�(XURSH��8�+UYDWVNRM�MH�RGDEUDQR�SRNXVQR�SRGUXþMH�VOLMHYD�
L]YRUD� -DGUR� L� äUQRYQLFD� �6OLND� ���� D� X� VXUDGQML� V� NROHJDPD� L]� 6ORYHQLMH� QD� SRGUXþMX�
+UYDWVNH�X]RUNRYDQMH�üH�VH�SURYHVWL�L�X�SRYUãLQVNRP�WRNX�ULMHNH�6DYH�
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6OLND����3RNXVQR�SRGUXþMH�X�+UYDWVNRM�V�ORNDFLMDPD�X]RUNRYDQMD�±
VOLMHY�L]YRUD�-DGUR�L�äUQRYQLFD

8QDWRþ�þLQMHQLFL�NDNR�MH�VWDQMH�NYDOLWHWH�SRG]HPQLK�YRGD�QD�YHOLNRP�GLMHOX�5HSXEOLNH�
+UYDWVNH�MRã�XYLMHN�GREUR��RQR�MH�XJURåHQR�VYH�YHüLP�SULWLVFLPD�X�QRYLMH�YULMHPH��5D]YRM�
WHKQRORJLMH��NRML�MH�RPRJXüLR�SUDüHQMH�YHOLNRJ�EURMD�QRYLK�SRWHQFLMDOQLK�RQHþLãüLYDþD��RG�
YHOLNRJ�MH�]QDþDMD�]D�XþLQNRYLWLMH�SUDüHQMH�NYDOLWHWH�YRGD�NDR�L�]D�LGHQWL¿NDFLMX�WYDUL�NRMH�
VH�QHSRYROMQR�RGUDåDYDMX�QD�RNROLã�L�OMXGVNR�]GUDYOMH��0HÿXQDURGQD�VXUDGQMD�L�QDVWRMDQMD�
VWUXþQMDND�X�RNYLUX�SURMHNDWD�*HR7ZLQQ� L�ER'(5(&�&(�SUHGVWDYOMDMX�PDOL�� DOL�YDåDQ�
NRUDN�X�JOREDOQRP�SR]QDYDQMX�QRYLK�RQHþLãüXMXüLK�WYDUL�X�SRG]HPQLP�YRGDPD�NRML�üH�
GRSULQLMHWL�]DãWLWL�L�RþXYDQMX�RYRJ�QHRSKRGQRJ�L�VWUDWHãNL�YDåQRJ�UHVXUVD�SLWNH�YRGH�
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PRISTUP UPRAVLJANJU GEOTERMALNIM I
MINERALNIM VODAMA U REPUBLICI HRVATSKOJ

6$ä(7$.��1D�SRGUXþMX�5HSXEOLNH�+UYDWVNH�SRVWRMH�EURMQD�L]YRULãWD�JHRWHUPDOQLK�YRGD��
GRN�VX�L]YRULãWD�PLQHUDOQLK�YRGD�SXQR�UMHÿD��1DMYLãH�JHRWHUPDOQLK�L]YRUD��WH�EURMQLK�JHR-

WHUPDOQLK�L�PLQHUDOQLK�EXãRWLQD�LPD�X�SDQRQVNRP�GLMHOX�+UYDWVNH��]D�UD]OLNX�RG�SRGUXþMD�
NUãD�JGMH�LK�LPD�VYHJD�QHNROLNR�L]YRUD��3UHPD�GRQHGDYQR�YDåHüLP�SURSLVLPD�XSUDYOMDQMH�
PLQHUDOQLP�L�JHRWHUPDOQLP�YRGDPD�ELOR�MH�UHJXOLUDQR�SURSLVLPD�R�UXGDUVWYX�X�QDGOHåQRVWL�
PLQLVWDUVWYD�QDGOHåQRJ�]D�JRVSRGDUVWYR��8�SRVWXSNX�SUHQRãHQMD�REYH]D�(8�YRGQRJ�]D-
NRQRGDYVWYD�XSUDYOMDQMH�PLQHUDOQLP�L�JHRWHUPDOQLP�YRGDPD�SUHãOR�MH�X�QDGOHåQRVW�0LQL-
VWDUVWYD�]DãWLWH�RNROLãD�L�HQHUJHWLNH��6WRJD�MH�GRQLMHW�QRYL�=DNRQ�R�L]PMHQDPD�L�GRSXQDPD�
=DNRQD�R�YRGDPD��11��������NRML�MH�REXKYDWLR�L�JHRWHUPDOQH�L�PLQHUDOQH�YRGH��9HüLQD�
SRVWRMHüLK�SRGDWDND�R�GRVDGDãQMLP�LVWUDåLYDQMLPD�JHRWHUPDOQLK�L�PLQHUDOQLK�YRGD�VX�GR�
������JRGLQH�ELOL�X�YODVQLãWYX�QDIWQH�NRPSDQLMH�,QH�G�G���NRMD�MH�LPDOD�NRQFHVLMX�]D�QML-
KRYR�LVWUDåLYDQMH�L�NRULãWHQMH��=D�VOMHGHüH�SODQVNR�UD]GREOMH�+UYDWVNH�YRGH�SULSUHPDMX�
QL]� DNWLYQRVWL� NRMH� üH� ELWL� REXKYDüHQH� X�$NFLMVNRP� SODQX� R� JHRWHUPDOQLP� L�PLQHUDO-
QLP�YRGDPD��$NFLMVNL�SODQ�üH�VDGUåDWL�SODQLUDQMH�DNWLYQRVWL�SRSXW�SULNXSOMDQMD�UH]XOWDWD�
GRVDGDãQMLK�LVWUDåLYDQMD��QDþLQ�SULMHQRVD�SRGDWND��DQDOL]X�L�REUDGX��WH�SULODJRGEX�]D�3ODQ�
XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�RG���������������8�RGQRVX�QD�YRGRQRVQLNH�NRML�VH�NRULVWH�
]D�YRGRRSVNUEX��JHRWHUPDOQL�L�PLQHUDOQL�YRGRQRVQLFL�VH�QDOD]H�QD�YHüLP�GXELQDPD��7R�
V� MHGQH� VWUDQH�RVLJXUDYD�QLåX�SULURGQX� UDQMLYRVW�� ãWR� VH�RþLWXMH�X�GREURM�NDNYRüL�YRGH�
EH]�DQWURSRJHQRJ�XWMHFDMD��DOL� V�GUXJH�VWUDQH�RWHåDYD� L�SRVNXSOMXMH� LVWUDåLYDQMD��ãWR�]D�
SRVOMHGLFX�LPD�UD]PMHUQR�RVNXGQH�VSR]QDMH�R�KLGURJHRORãNLP�]QDþDMNDPD�WLK�YRGRQRV-
QLND��8�8UHGEL�R�L]PMHQDPD�L�GRSXQDPD�XUHGEH�R�VWDQGDUGX�NDNYRüH�YRGD��11��������
GDQD�MH�GH¿QLFLMD�GREURJ�NROLþLQVNRJ�VWDQMD�L�PLQHUDOQLK�L�JHRWHUPDOQLK�YRGD��.ULWHULML�
]D�RFMHQX�NROLþLQVNRJ�VWDQMD�QDSUDYOMHQL�VX�QD�WHPHOMX�SRGDWDND�R�NRULãWHQMX�QDYHGHQLK�
YRGD�]D�HQHUJHWVNH�SRWUHEH��JGMH�VH�SUDWL�NROLþLQD�L�WHPSHUDWXUD�]DKYDüHQH�YRGH��=ERJ�
SRVWRMDQRVWL�NDNYRüH�RYLK�YRGD�SRWUHEQR�MH�SUDWLWL�NHPLMVNR�VWDQMH�YRGH��DOL�NUR]�GXåD�
UD]GREOMD��MHU�VX�SURPMHQH�]QDWQR�VSRULMH�=DVDG�VH�SUDWL�NDNYRüD�PLQHUDOQLK�YRGD�RYLVQR�
R�WRPH�X�NRMH�VH�VYUKH�XSRWUHEOMDYD��)ODãLUDQH�PLQHUDOQH�YRGH�SUDWH�VH�SUHPD�NULWHULMLPD�
3UDYLOQLND�R�SULURGQLP�PLQHUDOQLP��SULURGQLP�L]YRUVNLP�L�VWROQLP�YRGDPD��11���������
D�NDNYRüD�YRGH�]D�EDOQHRORãNH�VYUKH�VH�SUDWL�SUHPD�3UDYLOQLNX�R�VDQLWDUQR�WHKQLþNLP�L�
KLJLMHQVNLP�XYMHWLPD�ED]HQVNLK�NXSDOLãWD�WH�R�]GUDYVWYHQRM�LVSUDYQRVWL�ED]HQVNLK�YRGD�
�11����������������
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./-8ý1(�5,-(ý,��JHRWHUPDOQH�YRGH��PLQHUDOQH�YRGH��3ODQ�XSUDYOMDQMD�YRGQLP�
SRGUXþMLPD

APPROACH TO GEOTHERMAL AND MINERAL WATER
MANAGEMENT IN THE REPUBLIC OF CROATIA

$%675$&7��7KHUH�DUH�QXPHURXV�VSULQJV�RI�JHRWKHUPDO�ZDWHU�LQ�WKH�WHUULWRU\�RI�WKH�5H-
SXEOLF�RI�&URDWLD��ZKHUHDV�PLQHUDO�VSULQJV�DUH�PXFK�OHVV�FRPPRQ��7KH�PDMRULW\�RI�JHR-

WKHUPDO�VSULQJV�DQG�QXPHURXV�JHRWKHUPDO�DQG�PLQHUDO�ZHOOV�DUH�ORFDWHG�LQ�WKH�3DQQRQLDQ�
SDUW�RI�&URDWLD��XQOLNH�LQ�WKH�NDUVW�DUHDV�ZKHUH�WKHUH�DUH�RQO\�VHYHUDO�VRXUFHV��$FFRUGLQJ�
WR�WKH�UHFHQWO\�YDOLG�UHJXODWLRQV��WKH�PDQDJHPHQW�RI�PLQHUDO�DQG�JHRWKHUPDO�ZDWHUV�ZDV�
UHJXODWHG�E\�WKH�PLQLQJ�UHJXODWLRQV�XQGHU�WKH�FRPSHWHQFH�RI�WKH�PLQLVWU\�UHVSRQVLEOH�IRU�
HFRQRP\��,Q�WKH�SURFHVV�RI�WUDQVIHUULQJ�WKH�REOLJDWLRQV�XQGHU�WKH�(8�ZDWHU�OHJLVODWLRQ�IRU�
WKH�PDQDJHPHQW�RI�PLQHUDO�DQG�JHRWKHUPDO�ZDWHU�� WKH�0LQLVWU\�RI�(QYLURQPHQWDO�3UR-

WHFWLRQ�DQG�(QHUJ\�KDV�DFTXLUHG�WKHVH�FRPSHWHQFHV��7KHUHIRUH��WKH�QHZO\�DGRSWHG�/DZ�
RQ�$PHQGPHQWV� WR� WKH�:DWHU�$FW� �2*�������� LQFOXGHG�JHRWKHUPDO�DQG�PLQHUDO�ZDWHU�
DV�ZHOO��%\�������WKH�PDMRULW\�RI�H[LVWLQJ�JHRWKHUPDO�DQG�PLQHUDO�ZDWHU�UHVHDUFK�GDWD�
ZHUH�RZQHG�E\�WKH�RLO�FRPSDQ\�,QD�G�G���ZKLFK�KDG�D�FRQFHVVLRQ�IRU�WKHLU�UHVHDUFK�DQG�
XVH��)RU�WKH�QH[W�SODQQLQJ�SHULRG��+UYDWVNH�YRGH�LV�SUHSDULQJ�D�VHULHV�RI�DFWLYLWLHV�WKDW�
ZLOO�EH�LQFOXGHG�LQ�WKH�$FWLRQ�3ODQ�RQ�*HRWKHUPDO�DQG�0LQHUDO�:DWHUV��7KH�$FWLRQ�3ODQ�
ZLOO�FRQWDLQ�SODQQLQJ�DFWLYLWLHV��VXFK�DV�JDWKHULQJ�WKH�UHVXOWV�RI�SUHYLRXV�UHVHDUFK��GDWD�
WUDQVIHU��DQDO\VLV�DQG�SURFHVVLQJ�DV�ZHOO�DV�DGDSWDWLRQ�IRU�WKH�5LYHU�%DVLQ�0DQDJHPHQW�
3ODQ������������&RPSDUHG� WR�DTXLIHUV�XVHG�IRU�ZDWHU�VXSSO\��JHRWKHUPDO�DQG�PLQHUDO�
DTXLIHUV�DUH�ORFDWHG�DW�KLJKHU�GHSWKV��2Q�WKH�RQH�KDQG��WKLV�HQVXUHV�WKHLU�ORZHU�QDWXUDO�
YXOQHUDELOLW\��ZKLFK�PDQLIHVWV�LWVHOI�LQ�JRRG�ZDWHU�TXDOLW\�ZLWKRXW�DQWKURSRJHQLF�LQÀX-

HQFH��2Q�WKH�RWKHU�KDQG��LW�LPSHGHV�UHVHDUFK�DQG�PDNHV�LW�PRUH�H[SHQVLYH��UHVXOWLQJ�LQ�
UHODWLYHO\�VFDUFH�LQVLJKWV�LQWR�K\GURJHRORJLFDO�IHDWXUHV�RI�WKHVH�DTXLIHUV��7KH�5HJXODWLRQ�
RQ�$PHQGPHQWV�WR�WKH�5HJXODWLRQ�RQ�:DWHU�4XDOLW\�6WDQGDUGV��2*��������SURYLGHV�WKH�
GH¿QLWLRQ�RI�JRRG�TXDQWLW\�VWDWXV�RI�PLQHUDO�DQG�JHRWKHUPDO�ZDWHU��7KH�FULWHULD�IRU�WKH�
TXDQWLW\�VWDWXV�DVVHVVPHQW�DUH�EDVHG�RQ�GDWD�RQ�WKH�XVH�RI�WKHVH�ZDWHUV�IRU�HQHUJ\�QHHGV��
ZLWKLQ�ZKLFK�WKH�TXDQWLW\�DQG�WHPSHUDWXUH�RI�WKH�DEVWUDFWHG�ZDWHUV�DUH�PRQLWRUHG��'XH�WR�
WKH�FRQVWDQF\�RI�WKH�TXDOLW\�RI�WKHVH�ZDWHUV��LW�LV�QHFHVVDU\�WR�PRQLWRU�WKH�FKHPLFDO�VWDWXV�
RI�ZDWHU�EXW�RYHU�ORQJHU�WLPH�SHULRGV��DV�WKHVH�FKDQJHV�DUH�FRQVLGHUDEO\�VORZHU��$W�SUHV-
HQW��PLQHUDO�ZDWHU�TXDOLW\�LV�PRQLWRUHG�GHSHQGLQJ�RQ�LWV�XVHV��%RWWOHG�PLQHUDO�ZDWHU�LV�
PRQLWRUHG�DFFRUGLQJ�WR�WKH�FULWHULD�RI�WKH�2UGLQDQFH�RQ�1DWXUDO�0LQHUDO��1DWXUDO�6SULQJ�
DQG�7DEOH�:DWHUV��2*���������ZKLOH�WKH�ZDWHU�TXDOLW\�IRU�EDOQHRORJLFDO�SXUSRVHV�LV�PRQL-
WRUHG�XQGHU� WKH�2UGLQDQFH�RQ�VDQLWDU\�WHFKQLFDO�DQG�K\JLHQLF�FRQGLWLRQV�RI�VZLPPLQJ�
SRROV�DQG�RQ�WKH�VDIHW\�RI�VZLPPLQJ�SRRO�ZDWHUV��2*����������������
.(<:25'6��JHRWKHUPDO�ZDWHU��PLQHUDO�ZDWHU��5LYHU�%DVLQ�0DQDJHPHQW�3ODQ

1. UVOD

*HRWHUPDOQH� L�PLQHUDOQH�YRGH� VH� UD]OLNXMX�RG�RVWDOLK�SRG]HPQLK�YRGD�SUHPD�NROLþLQL�
RWRSOMHQLK� PLQHUDOD� L� WHPSHUDWXUL�� 1MLKRYD� SRMDYD� XYMHWRYDQD� MH� SRVHEQLP� SULURGQLP�
]QDþDMNDPD�VUHGLQH�X�NRMRM�VH�QDOD]H�L�L]�NRMLK�SRWMHþX��1D�SRGUXþMX�5HSXEOLNH�+UYDWVNH�



525HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

SRVWRMH� EURMQD� L]YRULãWD� JHRWHUPDOQLK� YRGD�� GRN� VX� L]YRULãWD� PLQHUDOQLK� YRGD� SXQR�
UMHÿD�� 3R� JHRORãNRM� JUDÿL� LVWLþX� VH� GYD� ELWQR� UD]OLþLWD� SRGUXþMD� NRMD� VH� UD]OLNXMX� L� SR�
YULMHGQRVWLPD�JHRWHUPLMVNRJ�JUDGLMHQWD�L�JXVWRüL�WRSOLQVNRJ�WRND��'LQDULGL�V�YUOR�PDOLP�
EURMHP�SRMDYD�PLQHUDOQLK�YRGD� L�SRGUXþMH�3DQRQVNRJ�ED]HQD�VD�]QDWQR�YHüLP�EURMHP�
SRMDYD� PLQHUDOL]LUDQLK� YRGD� UD]OLþLWD� NHPLMVNRJ� VDVWDYD� L� WHPSHUDWXUD�� 1D� SRGUXþMX�
3DQRQVNRJ�ED]HQD�JHRWHUPDOQD�VH�YRGD�XJODYQRP�NRULVWL�V�L]YRUD�L�L]�SOLWNLK�EXãRWLQD��D�
ULMHWNR�L]�GXERNLK�EXãRWLQD��GRN�VX�SRMDYH�X�'LQDULGLPD�YUOR�ULMHWNH��8VSUNRV�UHODWLYQR�
YHOLNRP� SRWHQFLMDOX�� LVNRULãWDYDQMH� JHRWHUPDOQLK� YRGD� YHüLQRP� MH� QD� QLVNRM� UD]LQL��
XJODYQRP�]D�UHNUHDFLMVNH�L�EDOQHRORãNH�VYUKH��
*HRWHUPDOQH� L�PLQHUDOQH�YRGH�XEUDMDMX�VH�X�REQRYOMLYR� L�HNRORãNR�SULURGQR�ERJDWVWYR�
NRMH�VH�QD�SRGUXþMX�5+�NRULVWL�RG�GDYQLQD��8�SUYR�YULMHPH�WHUPDOQH�YRGH�VX�VH�NRULVWLOH�
X�VYUKX�]DãWLWH�RG�KODGQRüH��D�WHN�NDVQLMH�VX�OMXGL�VKYDWLOL�GD�VH�PRJX�NRULVWLWL�]D�OLMHþHQMH�
L� X� GUXJH� QDPMHQH�� 8� ULPVNR� GRED� QHNH� VX� QDãH� WRSOLFH� ]ERJ� OMHNRYLWRVWL�� SRJRGQH�
WHPSHUDWXUH�YRGH�WH�JHRJUDIVNRJ�SRORåDMD�L�GUXJLK�RVRELWRVWL�GRåLYMHOH�VQDåDQ�SURFYDW��
1DMSR]QDWLMH�PHÿX�QMLPD�ELOH�VX��9DUDåGLQVNH��'DUXYDUVNH��.UDSLQVNH�WRSOLFH�L�7RSXVNR��
2G�5LPOMDQD� SD� GR� GDQDV� QLMH� VH� ELWQR� L]PLMHQLR� REOLN� NRULãWHQMD� JHRWHUPDOQLK� YRGD��
1DMþHãüH�VH�NRULVWH�]D�NXSDQMH��OLMHþHQMH�L�UHNUHDFLMX��D�VDPR�PMHVWLPLþQR�]D�YRGRRSVNUEX�
WH�SXQLRQLFH�SULURGQH�L]YRUVNH�YRGH��7HKQRORãNL�]DKWMHYQLML�QDþLQL�NRULãWHQMD�JHRWHUPDOQLK�
YRGD�SULPMHQMXMX�VH�X�PDQMRM�PMHUL��JHRWHUPDOQD�SROMD�=DJUHE��6WXELþNH�7RSOLFH��%L]RYDF�
WH�RGQHGDYQR�9HOLND�&LJOHQD��
8�UD]GREOMX�RG�NUDMD�����L�SRþHWND�����VWROMHüD�QDMYHüL�QDSUHGDN�MH�SRVWLJQXW�X�NRULãWHQMX�
JHRWHUPDOQLK� YRGD� X� EDOQHRORãNH� VYUKH�� 8� WRP� UD]GREOMX� UD]YLOH� VX� VH� 9DUDåGLQVNH��
6WXELþNH�� .UDSLQVNH�� 7XKHOMVNH�� 'DUXYDUVNH�� ,VWDUVNH�� 6XWLQVNH� L� 6SOLWVNH� WRSOLFH��
7RSXVNR��/HãüH��/LSLN��0RNRãLFD�L�GU��=ERJ�QDSUHWND�PHGLFLQVNH�]QDQRVWL�L�WHKQRORJLMH��
GDQDV�VH�YLãH�QH�NRULVWH�WROLNR�]D�OLMHþHQMH�UD]QLK�EROHVWL��NROLNR�]D�PHGLFLQVNR�WHUDSLMVNR�
OLMHþHQMH�L�UHNUHDFLMVNL�WXUL]DP��
1HNL� JHRWHUPDOQL� L]YRUL� VX� SUHVXãLOL�� NDR� QSU�� -DJXQLüHYH� WRSOLFH� L� +DULQD� =ODND��
*HRWHUPDOQL� L]YRUL�X�+DULQRM�=ODNL�SUHVXãLOL�VX�NDGD�VX�QD�VORYHQVNRM�VWUDQL��X]�ULMHNX�
6XWOX�QDSUDYOMDQH�$WRPVNH�WRSOLFH��6OLþQD�VLWXDFLMD�ELOD�MH�L�VD�âHPQLþNLP�WRSOLFDPD�JGMH�
VX�L]YRUL�SUHVXãLOL�]ERJ�HNVSORDWDFLMH�NDPHQD�X�REOLåQMHP�NDPHQRORPX��GD�EL�VH�NDVQLMH�
ponovo pojavili.

.UDMHP� ���� VWROMHüD� JHRWHUPDOQH� YRGH� VX� SRþHOH� SREXÿLYDWL� LQWHUHV� NDR� L]YRU� þLVWH��
REQRYOMLYH�L�MHIWLQH�HQHUJLMH��.DNR�MH�JHRWHUPDOQD�YRGD�QDMH¿NDVQLML�PHGLM�]D�SUHQRãHQMH�
JHRWHUPDOQH�HQHUJLMH�L]�GXELQH�QD�SRYUãLQX��WR�MRM�MH�SRVYHüHQD�SRVHEQD�SDåQMD�SD�VX�RG�
������SRþHOD�VXVWDYQLMD�LVWUDåLYDQMD��7R�MH�QRYL�REOLN�HQHUJLMH��MHIWLQ�L�REQRYOMLY��NRML�]D�
UD]OLNX�RG�GUXJLK�HQHUJHQDWD�QH�]DJDÿXMH�RNROLã��6�RE]LURP�QD�WR�GD�+UYDWVND�RVNXGLMHYD�
VYLP�NRQYHQFLRQDOQLP�HQHUJHQWLPD��X�EXGXüQRVWL�VH�PRUD�SRVYHWLWL�REQRYOMLYLP�L]YRULPD�
HQHUJLMH�PHÿX�NRMLPD�JHRWHUPDOQD�HQHUJLMD�]DX]LPD�YDåQR�PMHVWR��
8VSRUHGR�V�JHRWHUPDOQRP�YRGRP�]DSRþHOR�MH�NRULãWHQMH�OMHNRYLWRJ�PXOMD�NRML�LPD�þDN�L�
MDþD�EDOHQRWHUDSLMVND�VYRMVWYD�RG�YRGH��7XKHOMVNR�SHORLGQR�EODWR�XEUDMD�VH�X�QDMOMHNRYLWLMD�
EODWD�X�QDãRM�]HPOML��
.UDMHP�����L�SRþHWNRP�����VWROMHüD�]D�SLüH�VX�NRULãWHQH�$SDWRYDþND��-DPQLþND�L�/DVLQMVND�
NLVHOLFD� WH� JHRWHUPDOQD� L� PLQHUDOQD� YRGD� L]� /LSLND�� 1HãWR� NDVQLMH� ELOMHåL� VH� SRþHWDN�
LVNRULãWDYDQMD� OMHNRYLWH� MRGQH� YRGH� L]� EXãRWLQD� X� 6LVNX� L�9XþNRYFX�� =D� YRGRRSVNUEX�
.ULåHYDFD� L� RNROQLK� VHOD� XSRWUHEOMDYD� VH� JHRWHUPDOQD� YRGD� L]�9UDWQD� QD�.DOQLNX�� D� L�
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JUDÿDQL�.UDSLQVNLK�7RSOLFD�WDNRÿHU�VYRMX�JHRWHUPDOQX�YRGX�NRULVWH�NDR�YRGX�]D�SLüH��1D�
SRGUXþMX�VMHYHUQH�+UYDWVNH�LPD�MRã�SXQR�QHLVNRULãWHQLK�JHRWHUPDOQLK�L]YRUD�þLMD�YRGD��
L]PHÿX�RVWDORJ��QDNRQ�KODÿHQMD�PRåH�SRVOXåLWL�L�]D�SLüH�

2. GEOTERMALNE I MINERALNE VODE U REPUBLICI HRVATSKOJ

1D� WHPHOMX� EURMQLK� JHRORãNLK�� KLGURJHRORãNLK� L� JHRNHPLMVNLK� LVWUDåLYDQMD� GRND]DQR� MH�
GD� VX� VYH�JHRWHUPDOQH� L�PLQHUDOQH�YRGH��NRMH� VH�SRMDYOMXMX�QD�SULURGQLP� L]YRULPD�QD�
SRGUXþMX�5HSXEOLNH�+UYDWVNH��PHWHRUVNRJ�SRULMHNOD��3LODU��������0LKROLü��������������
������+RUYDWLQþLü� HW� DO��� ������ ������0DUNRYLü� L� .RYDþLü�� ������ %LOWXK� HW� DO��� ������
3RODQþHF��������.DSHOM�HW�DO���������0DUNRYLü�HW�DO����������2EQDYOMDQMH�SRG]HPQH�YRGH�
RGYLMD� VH� QD� PMHVWLPD� L]ELMDQMD� SURSXVQLK� QDVODJD� QD� SRYUãLQL� WHUHQD�� 3ULPMHULFH�� QD�
SRGUXþMX�3DQRQVNRJ�ED]HQD�JGMH�VX�YRGRQRVQLFL�YHüLQRP�L]JUDÿHQL�RG�NDUERQDWQLK�VWLMHQD�
WULMDVNH� VWDURVWL�� REQDYOMDQMH� SRG]HPQH� YRGH� VH� RGYLMD� X� JRUVNLP� SUHGMHOLPD� VMHYHUQH�
+UYDWVNH�±�QD�PMHVWLPD�JGMH�QD�SRYUãLQX�L]ELMDMX�RNUãHQL�WULMDVNL�GRORPLWL�L�YDSQHQFL�WH�
JRUQMREDGHQVNH�YDSQHQDþNH�QDVODJH�NRMH�VX�X�NRQWDNWX�V�WULMDVNLP�NDUERQDWLPD��
2VLP� WULMDVNLK� NDUERQDWQLK� VWLMHQD�� QD� SRGUXþMX� 3DQRVQRNRJ� ED]HQD� YRGRQRVQLNH�
JHRWHUPDOQLK� L� PLQHUDOQLK� YRGD� þLQH� QDVODJH� WHPHOMQRJ� JRUMD�� HUXSWLYL� L� PLRFHQVNL�
NODVWLWL�� 8� VLWXDFLMDPD� JGMH� VH� JHRWHUPDOQD� YRGD� QDOD]L� QD� YHOLNLP� GXELQDPD� X�
]DWYRUHQLP�YRGRQRVQLFLPD��QSU��JHRWHUPDOQL�YRGRQRVQLFL�NRML�VX�RWNULYHQL�]DKYDOMXMXüL�
LVWUDåLYDQMLPD�QDIWH�L�SOLQD��REQDYOMDQMD�SRG]HPQH�YRGH�QHPD�LOL�MH�RJUDQLþHQR�QD�YUOR�
PDOH�NROLþLQH��2GUåLYD�HNVSORDWDFLMD�JHRWHUPDOQH�YRGH�PRJXüD�MH�X�WDNYLP�RNROQRVWLPD�
SRG�SUHWSRVWDYNRP�UHLQMHNWLUDQMH�YRGH�X�JHRWHUPDOQL�YRGRQRVQLN��
1D�SRGUXþMX�'LQDULGD�� NRML� VX� ELWQR� VLURPDãQLML� JHRWHUPDOQLP� L�PLQHUDOQLP� L]YRULPD��
JODYQL� YRGRQRVQLFL� VX� SDOHRJHQVNL� L� NUHGQL� YDSQHQFL� NRML� VX� XORåHQL� X� ÀLã��9DåQR� MH�
GD� VH�JHRWHUPDOQL�YRGRQRVQLFL� L]PMHQMXMX� V� QHSURSXVQLP� VWLMHQDPD�þLPH� VH� VSUMHþDYD�
PLMHãDQMH�WHUPDOQLK�L�KODGQLK�YRGD�
3RG]HPQH�YRGH� NUHüX� VH� SR� XNOLMHãWHQLP� L� ERUDQLP�YRGRQRVQLFLPD�� D� ]DJULMDYDQMH� VH�
RGYLMD�X�GQX�SRWROLQD��WHNWRQVNLK�JUDED�LOL�X�GXERNLP�VLQNOLQDODPD��JGMH�MH�]ERJ�EOL]LQH�
SORKH�0RKRURYLþLüHYRJ�GLVNRQWLQXLWHWD�WHPSHUDWXUD�YLVRND��8�SRYROMQLP�KLGURJHRORãNLP�
L� VWUXNWXUQR�WHNWRQVNLP� RNROQRVWLPD� RPRJXüHQR� MH� SRMDYOMLYDQMH� WHUPDOQH� YRGH� QD�
SRYUãLQL�WHUHQD�X�YLGX�L]YRUD��6YL�YDåQLML�JHRWHUPDOQL�L]YRUL�X�SDQRQVNRP�GLMHOX�+UYDWVNH�
L]ELMDMX� L]� WMHPHQVNLK� GLMHORYD� DQWLNOLQDOD� NRML� VX� SUHVMHþHQL� SRSUHþQLP� UDVMHGLPD��1D�
SXWX�SUHPD� L]YRUX� WHUPDOQD�YRGD�]DJULMDYD�RNROQH�VWLMHQH� L�QD� WDM� VH�QDþLQ�KODGL�� WDNR�
GD�WHPSHUDWXUD�YRGH�QD�L]YRUX�RYLVL�R�GXåLQL�X]OD]QRJ�SXWD�L�R�HYHQWXDOQRP�PLMHãDQMX�V�
KODGQRP�YRGRP��=ERJ�WRJD�MH�YRGD�L]�EXãRWLQVNLK�]DKYDWD��JGMH�EUåH�L�EH]�KODGQLK�SULWRND�
VWLåH�QD�SRYUãLQX��X�SUDYLOX�]QDWQR�WRSOLMD�RG�SULURGQLK�L]YRUD�
6XVWDYQR�PMHUHQH�VWDURVWL�WHUPDOQLK�YRGD�QLMH�UDÿHQR��DOL�LSDN�DQDOL]H�]D�YHüLQX�WRSOLFD�
SRND]XMX� GD� QMLKRYH� YRGH� VSDGDMX� X� ÄPODÿH³� IRVLOQH� YRGH� MHU� LP� VH� VWDURVW� NUHüH� RG�
10.0���±���.����JRGLQD��âLPXQLü���������=ERJ�VODEH�PLQHUDOL]DFLMH�YHüLQD�WLK�YRGD�VH�
PRåH�QDNRQ�LVNRULãWDYDQMD�WRSOLQVNH�HQHUJLMH�NRULVWLWL�L�]D�SLüH��1DMEROML�SULPMHUL�VX�JUDG�
.ULåHYFL�L�.UDSLQVNH�7RSOLFH�þLML�JUDÿDQL�YHü�GXJL�QL]�JRGLQD�SLMX�RKODÿHQX�JHRWHUPDOQX�
vodu.

8�SDQRQVNRP�GLMHOX�+UYDWVNH�SRVWRMH�L�ÄVWDUH³�IRVLOQH�JHRWHUPDOQH��PLQHUDOQH�YRGH�NRMH�
VX�RWNULYHQH� ]DKYDOMXMXüL� LVWUDåLYDQMLPD� OHåLãWD�QDIWH� L� SOLQD��=ERJ� WRJD� VH� VSRUDGLþQR�
X]�QDIWQD�SROMD� UD]YLMDMX� WRSOLFH� LOL� UHNUHDFLMVNL�FHQWUL�NRML� VYRMX�GMHODWQRVW�ED]LUDMX�QD�
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YHOLNRM�L]GDãQRVWL�L�GREULP�EDOQHRORãNLP�VYRMVWYLPD�WLK�YRGD��%L]RYDþNH�WRSOLFH��6LVDN�
L�9XþNRYHF���
,]YRUL�PLQHUDOQH� YRGH� QDOD]H� VH� X� SRGUXþMX� VDYVNRJ� VOLYD��$SDWRYDF��/LSLN��*ODYQLFD�
'RQMD��6ODQL�SRWRN��0HGYHGQLFD���.DPHQVNR��NUDM�.DUORYFD���-DPQLFD�L�/DVLQMD��+ODGQD�
PLQHUDOQD�YRGD�LVNRULãWDYD�VH�QD�ORNDOLWHWLPD�-DPQLFD�X�3RNXSOMX��$SDWRYDF�QD�.DOQLNX�L�
X�/LSLNX��JGMH�VH�SXQL�X�ERFH�L�SURGDMH�NDR�SULURGQD�PLQHUDOQD�YRGD��
=ERJ�YUOR�GREUH�NDNYRüH�JHRWHUPDOQLK�YRGD�L�VYH�YHüHJ�UL]LND�RG�RQHþLãüHQMD�L�ORNDOQRJ�
QHGRVWDWND�L]YRUD�VODWNLK�YRGD��RKODÿHQD�JHRWHUPDOQD�YRGD�VYH�üH�VH�YLãH�NRULVWLWL�]D�SLüH��
NDR�ãWR�MH�YHü�QDYHGHQR�X�/LSLNX��6Y��-DQL��.ULåHYFLPD��.UDSLQVNLP�7RSOLFDPD��7RSOLþLFL�
NRG�*RWDORYFD�L�GU�

Slika 1.�/RNDFLMH�]DKYDWD�JHRWHUPDOQLK�L�PLQHUDOQLK�YRGD
�6WUDWHJLMD�XSUDYOMDQMD�YRGDPD�

3UHPD� HYLGHQFLML� ]DKYDüHQLK� NROLþLQD� L]� ������ JRGLQH� ]D� NRULãWHQMH� JHRWHUPDOQLK� L�
PLQHUDOQLK�YRGD�QD�WHPHOMX�L]GDQLK����NRQFHVLMD��X�QDYHGHQRM�JRGLQL�]DKYDüHQR�MH�RNR�
����PLOLMXQD�P3.

3UHPD� 6WUDWHJLML� XSUDYOMDQMD� YRGDPD� �11� ������� QD� SURVWRUX� +UYDWVNH� GH¿QLUDQR� MH�
SHWQDHVW�JHRWHUPDOQLK�SRGUXþMD�
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�� 1D�GUDYVNRP�VOLYX�WR�VX��9XþNRYHF��9DUDåGLQVNH�7RSOLFH��.XWQMDN���/XOMNRYHF��+OH-
ELQH��0ROYH���'UDYND��,VWRþQD�6ODYRQLMD�VOLY�'UDYH,

�� 1D� VDYVNRP� VOLYX� WR� VX�� +UYDWVNR� ]DJRUMH�� =DJUHEDþNR� JHRWHUPDOQR� SRGUXþMH��
,YDQLüJUDGVNR�JHRWHUPDOQR�SRGUXþMH��'DUXYDUVNR�OLSLþNR� JHRWHUPDOQR� SRGUXþMH��9H-
OLND�� äXPEHUDN� L� .DUORYDþND� GHSUHVLMD�� 6LVDþNR�SHWULQMVNR� JHRWHUPDOQR� SRGUXþMH��
/HãüH�L�7RSXVNR�

�� 1D�SRGUXþMX�SULPRUVNR�LVWDUVNLK�VOLYRYD�QDOD]L�VH�,VWDUVNR�JHRWHUPDOQR�SRGUXþMH�

2.1. Geotermalne vode koje se koriste za balneoterapijske i/ili sportsko-rek-

1DMSR]QDWLMH� L]YRULãWD� JHRWHUPDOQH� YRGH� NRMD� VH� SULPDUQR� NRULVWL� ]D� EDOQHRORãNH� L�
LOL� UHNUHDFLMVNH� VYUKH� VX�� %L]RYDþNH�� 'DUXYDUVNH� WRSOLFH�� ,VWDUVNH� WRSOLFH�� -H]HUþLFD��
.UDSLQVNH� WRSOLFH�� /HãüH�� /LSLN�� 6LVDN�� 6SOLWVNH� WRSOLFH�� 6WXELþNH� WRSOLFH�� 6XWLQVNH�
WRSOLFH��6Y��+HOHQD��6Y�� ,YDQ�=HOLQD��7RSOLFH�NRG�VY��-DQH��7RSXVNR��7XKHOMVNH� WRSOLFH��
9DUDåGLQVNH�WRSOLFH��9HOLND�L�9XþNRYHF�

6OLND����/RNDFLMH�WRSOLFD�L�UHNUHDFLMVNLK�FHQWDUD��L]YRUD�JHRWHUPDOQH�L�PLQHUDOQH�YRGH�
L�JHRWHUPDOQLK�YRGD�L]�EXãRWLQD��*HRWHUPDOQH�L�PLQHUDOQH�YRGH�5HSXEOLNH�+UYDWVNH��

$QWXQ�âLPXQLü�������
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8�GDOMQMHP�WHNVWX�GDQ�MH�RSLV�RVQRYQLK�NDUDNWHULVWLND�QDMSR]QDWLMLK�WRSOLFD�QD�SRGUXþMX�
5HSXEOLNH�+UYDWVNH�� D�YHüLQRP�VH� WHPHOML� QD� UH]XOWDWLPD� LVWUDåLYDQMD�NRMH�REMHGLQMXMH�
âLPXQLü��������X�PRQRJUD¿ML�JHRWHUPDOQLK�L�PLQHUDOQLK�YRGD�5+�

1.

%L]RYDþNH�WRSOLFH�QDOD]H�VH�X�EOL]LQL�2VLMHND��QD�MXJRLVWRþQRP�GLMHOX�L]GLJQXWH�VWUXNWXUH�
Ä%L]RYDF³��*HRWHUPDOQD� YRGD� MH� DNXPXOLUDQD� X� UDVSXFDQRP�JQDMVX� WHPHOMQRJ� JRUMD� L�
SROLPLNWQLP�EUHþDPD�QHGHWHUPLQLUDQH� VWDURVWL� L� FUSL� VH� L]�GXELQH� L]PHÿX������ L������
P��7HPSHUDWXUD� QD� XãüX� EXãRWLQH� MH� ����� �&� V�PLQHUDOL]DFLMRP� RG� ������ J�O��9RGD� L]�
RYRJ�YRGRQRVQLND�LPD�YUOR�SRYROMQD�EDOQHRORãND�VYRMVWYD�ãWR�MH�ELR�WHPHOM�UD]YRMD�GDQDV�
YHü� D¿UPLUDQLK�%L]RYDþNLK� WRSOLFD��9RGD� MH� KLSHUWHUPDOQD� WH� YLVRNR�PLQHUDOL]LUDQD�� D�
NRULVWL�VH�]D�OLMHþHQMH�L�UHKDELOLWDFLMX��3UHPD�EDOQHRORãNRM�NODVL¿NDFLML�YRGD�VSDGD�X�JUXSX�
VODQLK�MRGQLK�KLSHUWHUPL��2VLP�X�EDOQHRORãNH�VYUKH�YRGD�VH�NRULVWL�L�X�HQHUJHWVNH�VYUKH�
VQLåHQMHP�WHPSHUDWXUH�GR�����&��2VLP�WRJD��LVNRULãWDYD�VH�L�SOLQ�L]GYRMHQ�L]�YRGH�

2. Daruvarske toplice
'DUXYDUVNH�WRSOLFH�VPMHãWHQH�VX�X�GROLQL�ULMHNH�7RSOLFH�NRMD�MH�VPMHãWHQD�L]PHÿX�]DSDGQH�
SDGLQH�3DSXND� L� ,ORYVNH�GHSUHVLMH��3RMDYD�JHRWHUPDOQH�YRGH�XYMHWRYDQD� MH�JHRORãNRP�
JUDÿRP�L�WHNWRQVNLP�RGQRVLPD�WRJ�SRGUXþMD��8�EOLåRM�RNROLQL�WHUPDOQLK�L]YRUD�QDOD]H�VH�
VHGLPHQWL�JRUQMHJ�WULMDVD��EDGHQD��VDUPDWD��SDQRQD�L�NYDUWDUD��7HUPDOQD�YRGD��WHPSHUDWXUH�
����� �&� L]ELMD� L]� WULMDVNLK� YDSQHQDFD� L� GRORPLWD� NRML� VH� QDOD]H� LVSRG� �����P� GHEHORJ�
ULMHþQRJ�QDQRVD��3UHPD�VYRP�RVQRYQRP�LRQVNRP�VDVWDYX�SULSDGD�&D0J�+&2

3
�WLSX�YRGD��

3ULKUDQMLYDQMH�YRGRQRVQLND�RVWYDUXMH�VH�LQ¿OWUDFLMRP�SDGDOLQD�QD�SDGLQDPD�3DSXND�JGMH�
VH�WULMDVNH�NDUERQDWQH�VWLMHQH�QDOD]H�QD�SRYUãLQL��1D�WHPHOMX�NHPLMVNLK�DQDOL]D�WHUPDOQH�
YRGH� L]�'DUXYDUD�]DNOMXþXMH�VH�GD�RQH�VSDGDMX�X�VNXSLQX�YDGR]QLK�YRGD��âLPXQLü�$���
������� WH� GD� LPDMX� VOLþQR� SRULMHNOR� NDR� L� VYH� JHRWHUPDOQH� YRGH� NRMH� VH� SRMDYOMXMX� QD�
L]YRULPD�X�VMHYHUQRP�GLMHOX�+UYDWVNH�

3. Istarske toplice
3RMDYD� JHRWHUPDOQH� YRGH� X� ,VWDUVNLP� WRSOLFDPD� SRYH]DQD� MH� X]� VWUXNWXUX� GXERNRJ�
OLVWULþQRJ�UDVMHGD�GXå�NRMHJ�VX�QDVODJH�NUHGH�YHUWLNDOQR�L]GLJQXWH�]D�SULEOLåQR�����P�WH�
VX�X�SRYUãLQVNRP�NRQWDNWX�V�QDVODJDPD�HRFHQVNRJ�ÀLãD��1D�WRP�WHNWRQVNRP�NRQWDNWX�
QDOD]L�VH�L]YRU�WHUPDOQH��VXPSRUQH�L�UDGLRDNWLYQH�YRGH�þLMH�NRULãWHQMH�X�OMHNRYLWH�VYUKH�
GDQDV�þLQH�,VWDUVNH�WRSOLFH�PRGHUQLP�WHUDSLMVNLP�FHQWURP�

7HUPDOQD�YRGD�L]YRULãWD�-H]HUþLFD�X�'RQMRM�6WXELFL�LPD�WHPSHUDWXUX�RG�����&�L�SULSDGD�
CaMg-HCO

3
�WLSX�YRGD��RGQRVQR�KLGURNHPLMVNRP�IDFLMHVX��*HRWHUPDOQD�YRGD�MH�SUYRWQR�

L]YLUDOD�X�SULURGQRP�ED]HQX��D�VDGD�VH�FUSL�L]�]GHQFD��3ULPDUQL�YRGRQRVQLN�MH�L]JUDÿHQ�
RG�WULMDVNLK�NDUERQDWQLK�QDVODJD��D�VHNXQGDUQL�RG�NDUERQDWQLK�QDVODJD�EDGHQVNH�VWDURVWL��
,]YRUL� VH� QDOD]H� X� YUX� L]GLJQXWH� DQWLNOLQDOQH� VWUXNWXUH� NRMD� MH� SUHVMHþHQD� X]GXåQLP� L�
SRSUHþQLP�UDVMHGRP�

5. Krapinske Toplice
7HUPDOQD�YRGD�X�.UDSLQVNLP�7RSOLFDPD�L]YLUH�L]�WUL�MDþD�L�QHNROLNR�VODELMLK�L]YRUD�NRML�
VX�SRUHGDQL�X�QL]X�GXå�7RSOLþNRJ�SRWRND��3UHPD�UH]XOWDWLPD�VWDULMLK�LVWUDåLYDQMD�XNXSQD�
L]GDãQRVW�L]YRUD�L]QRVLOD�MH�RNR����O�V��D�WHPSHUDWXUD�YRGH��������&��5HFHQWQLP�PMHUHQMLPD�
XWYUÿHQD�MH�XNXSQD�L]GDãQRVW�L]YRULãWD�RG����/�V�L�WHPSHUDWXUQL�UDVSRQ�L]PHÿX����L����
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�&� �/DUYD� HW� DO��� �������� ,]YRUL� VX� VPMHãWHQL� QD� WMHPHQX� SRUHPHüHQH� DQWLNOLQDOH� NRMX�
L]JUDÿXMX�VWLMHQH�JRUQMHJ�EDGHQD��VDUPDWD��SDQRQD�L�SRQWD��-H]JUX�DQWLNOLQDOH�þLQH�WULMDVNL�
GRORPLWL�±�SULPDUQL�YRGRQRVQLFL�JHRWHUPDOQH�YRGH��WH�GRQMRWULMDVNL�L�SDOHR]RLMVNL�NODVWLWL�
+LGURNHPLMVND�RELOMHåMD�WHUPDOQLK�YRGD�.UDSLQVNLK�7RSOLFD�SRVOMHGLFD�VX�PLQHUDORãNR±
SHWURJUDIVNRJ�VDVWDYD�VWLMHQD�NRMH�L]JUDÿXMX�WHUPDOQL�YRGRQRVQLN��,]YRUVNH�YRGH�SUHPD�
VYRP�RVQRYQRP�LRQVNRP�VDVWDYX�SULSDGDMX�&D0J�+&2

3
�WLSX�YRGD�

8�EOL]LQL�L]YRULãWD�L]YHGHQD�MH�������JRGLQH�LVWUDåLYDþNR�HNVSORDWDFLMVND�EXãRWLQD�.57�
��� 7HPSHUDWXUD� ]DKYDüHQH� YRGH� L]QRVLOD� MH� ��� �&�� 3RNXVQLP� FUSOMHQMHP� XWYUÿHQ� MH�
XWMHFDM�FUSOMHQMD�QD�UHåLP�LVWMHFDQMD�WHUPDOQH�YRGH�QD�L]YRULãWX��%XãRWLQD�QLMH�SULYHGHQD�
HNVSORDWDFLML�

6WXELþNH� 7RSOLFH� VSDGDMX� PHÿX� QDMYHüD� L� QDMSR]QDWLMD� ]GUDYVWYHQR�WXULVWLþND� VUHGLãWD�
X�VMHYHUR]DSDGQRM�+UYDWVNRM��5D]ORJ� WRPH�VX�YHOLNH�NROLþLQH�JHRWHUPDOQH�YRGH�þLMD� MH�
WHPSHUDWXUD�QDMYLãD�X� VMHYHUR]DSDGQRM�+UYDWVNRM� ��QD� L]YRULPD� L]QRVL����������&��D�X�
EXãRWLQL� GR� ��� �&�� ,PDMX� GXJRJRGLãQMX� WUDGLFLMX� X� OLMHþHQMX� UHXPDWVNLK� WHJRED�� YHOLN�
EURM� ED]HQD� L� EOL]X� VX� =DJUHEX�� %OLåX� RNROLFX� 6WXELþNLK�7RSOLFD� L]JUDÿXMX�PLRFHQVNL�
NODVWLþQR�NDUERQDWQL� VHGLPHQWL� WH�DOXYLMDOQL� L�SUROLYLMDOQR�GHOXYLMDODQ�QDQRV��%XãHQMHP�
VX�X� QMLKRYRM� SRGOR]L� XVWDQRYOMHQL� VUHGQMRWULMDVNL� GRORPLWL� ±� YRGRQRVQLFL� JHRWHUPDOQH�
YRGH�WH�GRQMRWULMDVNL�NODVWLWL��*HRWHUPDOQD�YRGD�MH�L]YLUDOD�L]�GYD�YHüD�L�QHNROLNR�PDQMLK�
L]YRUD��NRML�VX�SUHVDKQXOL�QDNRQ�L]JUDGQMH�]GHQFD��3UHPD�RVQRYQRP�LRQVNRP�VDVWDYX�YRGD�
pripada CaMg-HCO

3
KLGURNHPLMVNRP�IDFLMHVX��D�SRULMHNOR�MRM�MH�YDGR]QR��3UHWSRVWDYOMD�

VH�GD�VH�QDNXSOMD�QD�MXåQLP�SDGLQDPD�SODQLQVNRJ�QL]D�,YDQãþLFD�6WUDKLQãþLFD��D�]DJULMDYD�
VH�QD�GQX�.RQMãþLQVNH�VLQNOLQDOH�

7. Topusko
*HRWHUPDOQL�L]YRUL�X�7RSXVNRP�VSDGDMX�PHÿX�QDMGXåH�LVNRULãWDYDQH�L]YRUH�X�+UYDWVNRM��
1DOD]L�ULPVNLK�VSRPHQLND�SRND]XMX�GD�VX�LK�NRULVWLOL�YHü�VWDUL�5LPOMDQL��3RGUXþMH�X�EOLåRM�
RNROLFL� 7RSXVNRJ� L]UDÿXMX� NUHGQL� NODVWLWL� V� YXONDQLWLPD�� JRUQMRPLRFHQVNL� NODVWLþQL� L�
NDUERQDWQL�VHGLPHQWL�WH�SOLRNYDUWDUQH�L�KRORFHQVNH�QDVODJH��2VLP�QDYHGHQLK�SRYUãLQVNLK�
VWLMHQD��X�GXELQL�VX�QDEXãHQL�L�VLYL�GRORPLWL�WULMDVNH�VWDURVWL��NRML�VX�JODYQL�YRGRQRVQLFL�
JHRWHUPDOQH�YRGH��8�7RSXVNRP�SRVWRMH�WUL�L]YRULãWD�V�QHNROLNR�YHüLK�L�PDQMLK�JHRWHUPDOQLK�
L]YRUD��7HPSHUDWXUD�YRGH�YDULUD�RG��������&��D�EXãHQMHP�MH�GRELYHQD�YRGD�RG�����&��
8NXSQD� L]GDãQRVW� L]YRUD� L]QRVL� RNR� ��� O�V�� 3UHPD� VYRP� RVQRYQRP� LRQVNRP� VDVWDYX�
JHRWHUPDOQD� YRGD� SULSDGD�&D0J1D�+&2

3
SO

4
� WLSX� YRGD��8� EOL]LQL� RYLK� JHRWHUPDOQLK�

YRGD� MRã� XYLMHN� VH� GR]YROMDYD� L]JUDGQMD� VWDPEHQLK� REMHNDWD� EH]� NDQDOL]DFLMH�� ãWR�
SUHGVWDYOMD�UL]LN�RG�RQHþLãüHQMD�YRGH�QD�L]YRULãWX�

8. Tuheljske Toplice
*HRWHUPDOQL�L]YRUL�X�7XKHOMVNLP�7RSOLFDPD�SULSDGDMX�QDML]GDãQLMLP�L]YRULPD�+UYDWVNRJ�
]DJRUMD�� DOL�XVSUNRV�YHOLNLP�NROLþLQDPD�YRGH�RQL� VX�GXJR�YUHPHQD�ELOL�PDQMH�SR]QDWL�
L� VODELMH� NRULãWHQL� RG� RVWDOLK� L]YRUD� QD� WRP� SRGUXþMX�� *HRWHUPDOQD� YRGD� L]YLUH� L]�
JRUQMREDGHQVNLK�YDSQHQDFD��X�þLMRM�SRGLQL�VH�QDOD]H�WULMDVNH�NDUERQDWQH�VWLMHQH�±�JODYQL�
YRGRQRVQLFL� JHRWHUPDOQH� YRGH�� 3RMDYD� L]YRUD� XYMHWRYDQD� MH� VSHFL¿þQRP� JHRORãNRP�
JUDÿRP�EOLåH�RNROLFH�7XKHOMVNLK�WRSOLFD��8�WHNWRQVNRP�VPLVOX�LVWUDåLYDQR�SRGUXþMH�VDVWRML�
VH�L]�MHGQH�ERUH�NRMD�MH�LVSUHVLMHFDQD�EURMQLP�UDVMHGLPD��1L]�RG�þHWLUL�L]YRUD�VPMHãWHQ�MH�QD�
VMHFLãWX�DQWLNOLQDOH�L�SRSUHþQRJ�UDVMHGD��,]YRUVNH�YRGH�SUHPD�VYRP�RVQRYQRP�LRQVNRP�
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VDVWDYX�SULSDGDMX�&D0J��+&2
3
�WLSX�YRGD��

1D�SRGUXþMX�L]YRULãWD�QDOD]L�VH�L�EXãRWLQD�6���NRMD�MH�L]EXãHQD�������JRGLQH��,]EXãHQD�MH�
GR�GXELQH�RG�����P��D�GRWMHFDQMH�WHUPDOQH�YRGH�WHPSHUDWXUH�RG������o&�]DELOMHåHQR�MH�
X�LQWHUYDOX�RG������GR����P��'RWRN�YRGH�VH�V�GXELQRP�SRYHüDYDR�L�NUHWDR�VH�X�LQWHUYDOX�
RG�����GR�����/�V��
2VDPGHVHWLK� JRGLQD� SURãORJ� VWROMHüD� L]YHGHQD� MH� LVWUDåQD� EXãRWLQD� 7XKHOMND���� NRMD�
VH� QDOD]L� RNR� ����P� VMHYHUQLMH� RG� L]YRULãWD��8NXSQD� GXELQD� EXãRWLQH� MH� ����P�� D� QD�
GXELQL�RG�����P�]DELOMHåHQD�MH�SRMDYD�WHUPDOQH�YRGH�þLMD�MH�WHPSHUDWXUD�ELOD���oC. Zbog 

]DQHPDULYR� YLãH� WHPSHUDWXUH� WHUPDOQH� YRGH� X� EXãRWLQL� RG� RQH� QD� L]YRULãWX� UDGRYL� VX�
SUHNLQXWL��D�EXãRWLQD�MH�OLNYLGLUDQD��
5HFHQWQLP�PMHUHQMLPD�SURFLMHQMHQD�MH�XNXSQD�L]GDãQRVW�L]YRULãWD�RG����/�V�L�WHPSHUDWXUQL�
UDVSRQ�L]PHÿX������L�������&��0DUNRYLü�L�/DUYD��������

9DUDåGLQVNH� WRSOLFH� VSDGDMX�PHÿX� QDMSR]QDWLMH�� QDMGXåH� NRULãWHQH� L� QDMYHüH� WRSOLFH� X�
+UYDWVNRM��7X�SUHGQRVW�LP�GRQRVL�YHOLND�L]GDãQRVW��������O�V��L�YLVRND�WHPSHUDWXUD�������
�����&��JODYQRJ�JHRWHUPDOQRJ� L]YRUD� WH�GREDU�JHRJUDIVNL�SRORåDM��3UHPD�DUKHRORãNLP�
SRGDFLPD� JHRWHUPDOQL� L]YRUL� NRULãWHQL� VX� RG� JRUQMHJ� SOHLVWRFHQD� GR� GDQDV�� 2VQRYD�
QDYHGHQLK�SRJRGQRVWL�MH�JHRORãND�JUDÿD�L�VSHFL¿þDQ�WHNWRQVNL�VNORS�QMLKRYH�ãLUH�RNROLFH��
*HRWHUPDOQL� L]YRUL� VH� QDOD]H� QD� WMHPHQX� DQWLNOLQDOH� NRMD� MH� SUHVMHþHQD� SRSUHþQLP� L�
X]GXåQLP�UDVMHGLPD��7HUPDOQD�YRGD� L]ELMD� L]�EUHþDVWLK�� WULMDVNLK�GRORPLWD�±�SULPDUQLK�
YRGRQRVQLND� NRML� VX� SUHNULYHQL� HJHUVNLP� NODVWLWLPD�� 3UHPD� VYRP� RVQRYQRP� LRQVNRP�
VDVWDYX�JHRWHUPDOQD�YRGD�SULSDGD�1D&D0J�+&2

3
62��WLSX�YRGD��9LVRNH�NRQFHQWUDFLMH�

plina H
2
6�X�WHUPDOQRM�YRGL�YMHURMDWQR�SRWMHþX�L]�VPHÿHJ�XJOMHQD��1DLPH��YHOLNH�NROLþLQH�

XJOMHQD�SR]QDWH�VX�QD�SRGUXþMX�,YDQãþLFH�L�.DOQLþNRJ�JRUMD��JGMH�VX�RGORåHQH�X]�JUDQLFX�
WULMDVNLK�GRORPLWD�L�HJHUVNLK�NODVWLWD��9RGD�X�SRG]HPOMX�VWUXML�SR�RNUãHQLP�YDSQHQDþNLP�
GRORPLWLPD�NRML� VX� XNOLMHãWHQL� L]PHÿX�GRQMRWULMDVNLK� L� QHRJHQVNLK� NODVWLWD��1D� YHOLNRM�
GXELQL� YRGD� VH� ]DJULMDYD� L� PLQHUDOL]LUD�� WH� L]ELMD� QD� SRYUãLQX� X� WMHPHQX� WHNWRQVNL�
UD]ORPOMHQH�DQWLNOLQDOH�

2.2. Mineralne vode u Republici Hrvatskoj

3UHPD�3RSLVX�SULURGQLK�PLQHUDOQLK�YRGD�L�SULURGQLK�L]YRUVNLK�YRGD�SUL]QDWLK�X�5HSXEOLFL�
+UYDWVNRM� �11� ������� NRMH� 0LQLVWDUVWYR� SROMRSULYUHGH� GRVWDYOMD� (XURSVNRM� NRPLVLML��
QDYHGHQL�VX�QD]LYL�L�PMHVWD�NRULãWHQMD�VDPR�SULURGQLK�PLQHUDOQLK�YRGD��WDEOLFD����

7DEOLFD����3ULURGQH�PLQHUDOQH�YRGH

NAZIV IZVORA

JAMNICA Janino vrelo

JANA Sveta Jana Gorica Svetojanska

Apatovec

VRELA Antunovo vrelo Lipik

PRIRODNE MINERALNE VODE
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'YLMH� QDMSR]QDWLMH� PLQHUDOQH� YRGH� X� 5HSXEOLFL� +UYDWVNRM� VX� .DOQLþND� ±�$SDWRYDþND�
NLVHOLFD�L�-DPQLþND�NLVHOLFD�

8� MDUNX��]DSDGQR�RG�FUNYH�X�$SDWRYFX� L]YLUDOD� MH�PLQHUDOQD�YRGD�]YDQD�Ä$SDWRYDþND�
NLVHOLFD³�D�GDQDV�SR]QDWD�NDR�.DOQLþND��7R�MH�MHGDQ�RG�QDMUDQLMH�RWNULYHQLK�PLQHUDOQLK�
L]YRUD�X�+UYDWVNRM��þLMD�VH�YRGD�SURGDYDOD�SRG�QD]LYRP�Ä$SDWRYDþND�NLVHOLFD³��'DQDV�
MH�X]�QHNDGDãQML�PLQHUDOQL�L]YRU�QDSUDYOMHQD�YHOLND�SXQLRQLFD�NRMD�RVLP�PLQHUDOQH�SXQL�
L�VODWNX�YRGX��,]YRU�VH�QDOD]L�X�]GUREOMHQRP�ED]DOWX��D�NDVQLMH�MH�X�LVWRM�VWLMHQL�LVNRSDQ�
SUYL� ]GHQDF�� WH� L]EXãHQH� L� EURMQH� EXãRWLQH�� 3UHPD� VYRP� RVQRYQRP� LRQVNRP� VDVWDYX�
PLQHUDOQD� YRGD� SULSDGD�1D&D�+&2

3
� WLSX� YRGD�� 3RULMHNOR� YRGH� MH� GYRMDNR�� -HGDQ� GLR�

YRGH� MH�DWPRVIHUVNRJ�SRULMHNOD�NRML� VH�QDNXSOMD� L�PLQHUDOL]LUD�X�NDOQLþNLP�GLMDED]LPD�
L� ED]DOWLPD�� D� GUXJL� MH� W]Y�� ÄSHWUROHMVND³� YRGD� NRMD�PLJULUD� SR� HJHUVNLP� NODVWLWLPD� L]�
'UDYVNH�SRWROLQH��âLPXQLü���������3UHPD�WRPH�VH�X�UD]ORPOMHQLP�PDJPDWVNLP�VWLMHQDPD�
NRG�$SDWRYFD�PLMHãDMX�YRGH�UD]OLþLWRJ�SRULMHNOD�L�RERJDüXMX�SOLQRYLPD��SUHWHåLWR�&2

2
).

3UHWSRVWDYOMD�VH�GD�SOLQRYL�SURELMDMX�L]�GXELQH��X]�UDVMHGQX�SORKX��DOL�EL�MHGDQ�QMLKRY�GLR�
PRJDR�SRWMHFDWL�L�RG�QDIWQLK�YRGD�L]�'UDYVNH�SRWROLQH��7HPSHUDWXUD�X�L]YRUX�L]QRVLOD�MH�
������������&�ãWR�SRND]XMH�GD�QDMYHüL�GLR�YRGH�QH�L]YLUH�L]�YHOLNH�GXELQH�

,]YRUL�PLQHUDOQH�YRGH�X�-DPQLFL�L�/DVLQML�VPMHãWHQL�VX�QD�MXJRLVWRþQRP�UXEX�GHSUHVLMH�
&UQH�0ODNH��0HÿXVREQR�VX�RGYRMHQL�ULMHNRP�.XSRP��WDNR�GD�VH�QD�OLMHYRM�REDOL�QDOD]L�
Ä-DPQLþND³��D�QD�GHVQRM�PDQMH�SR]QDWD�Ä/DVLQMVND�NLVHOLFD³��,]YRUL�VX�YH]DQL�X]�VWLMHQH�
PDJPDWVNR�VHGLPHQWQH�IRUPDFLMH�L�GXERNH�UDVMHGH�NRML�GUHQLUDMX�YRGX�SUHPD�SRYUãLQL��
-DPQLþND�NLVHOLFD�NRULãWHQD�MH�]D�OMHNRYLWH�NXSNH�L�NDR�SLWND�NLVHOLFD��GRN�MH�/DVLQMVND�
NLVHOLFD�XSRWUHEOMDYDQD�VDPR�]D�SLüH��'DQDV�VH�-DPQLþND�NLVHOLFD�XSRWUHEOMDYD�X�YHOLNLP�
NROLþLQDPD�� DOL� VDPR�]D�SLüH��GRN� VH�/DVLQMVND�NLVHOLFD�SUHVWDOD�NRULVWLWL��3UHPD� VYRP�
RVQRYQRP� LRQVNRP� VDVWDYX� YRGH� -DPQLFH� L� /DVLQMH� SULSDGDMX�1D&D�+&2

3
� WLSX� YRGD��

.DUDNWHUL]LUD� LK� SRYHüDQ� VDGUåDM� VORERGQRJ�&2
2
� ]ERJ� þHJD� VH� RQH� ELWQR� UD]OLNXMX� RG�

RNROQLK� SRYUãLQVNLK� YRGD�� 7HPSHUDWXUD� YRGH� L]QRVL� RNR� ��� �&�� %LOH� VX� XYUãWHQH� X�
QLVNRWHPSHUDWXUQH�JHRWHUPDOQH�L�PLQHUDOQH�IRVLOQH�YRGH��,SDN��GXJRWUDMQRVW� L]YLUDQMD�L�
HNVSORDWDFLMH�NDR� L�����JRGLãQMD�QHSURPMHQMLYRVW�NHPLMVNRJ� VDVWDYD� VYMHGRþH�X�SULORJ�
þLQMHQLFL�GD�PLQHUDOQH�YRGH�-DPQLFH�L�/DVLQMH�QLVX�SRVWYXONDQVNRJ�QLWL�IRVLOQRJ�SRULMHNOD��
YHü�VSDGDMX�X�REQRYOMLYH�YDGR]QH�YRGH��3RMDYD�SOLQRYD��SUHWHåLWR�&2

2
�QDMYMHURMDWQLMH�MH�

X]URNRYDQD�VLOLFL¿NDFLMRP�NDUERQDWD�NRMD�VH�RGYLMD�QD�YHOLNLP�GXELQDPD��1MLKRY�L]OD]DN�
QD� SRYUãLQX� RPRJXüXMX� GXERNL� UDVMHGL�� D�PLMHãDQMH� V�PLQHUDOQRP� YRGRP�RGYLMD� VH� X�
]GUREOMHQLP�YXONDQLWLPD��9HOLN�GLR�PLQHUDOQH�YRGH�QH�L]ELMD�QD�SRYUãLQX�YHü�VH�]DGUåDYD�
X�NYDUWDUQRP��SMHVNRYLWR�ãOMXQþDQRP�KRUL]RQWX�X�NRML�VH�GUHQLUD�L�YRGD�L]�ULMHNH�.XSH��8�
QMHPX�VH�QDOD]L�ÄPLMHãDQD³�YRGD�NRMD�MH�]ERJ�SLH]RPHWDUVNH�UD]LQH�L�QHSURSXVQH�NURYLQH�
SRG�SULWLVNRP�

3. PRITISCI NA GEOTERMALNE I MINERALNE VODE I NJIHOVA 
ZAŠTITA

=DãWLWD�JHRWHUPDOQLK�YRGD�R]ELOMQR� MH�SURPLãOMDQD� MRã�NRQFHP�����VWROMHüD��1D�]DKWMHY�
WDGDãQMLK� YODVQLND� WRSOLFD� L�PLQHUDOQLK� L]YRUD�+UYDWVNL� GUåDYQL� VDERU� MH� ������ JRGLQH�
GRQLR� ]DNRQVNX� RGUHGEX� NRMRP� VH� SURYRGL� Ä=DãWLWD� OMHNRYLWH� L� PLQHUDOQH� NXSHOML� RG�
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ELOR� NDNRYH� YUVWH� YUWDQMD�� NRSDQMD� LOL� JUDGQMH³�� 3RVWRMHüH� VSR]QDMH� R� JHRWHUPDOQLP� L�
PLQHUDOQLP�YRGDPD�XND]XMX�QD�WR�GD�QLMH�GRYROMQD�VDPR�]DãWLWD�L]YRULãWD��YHü�VH�PRUD�
SURYHVWL� L� NRPSOHWQD� ]DãWLWD�YRGRQRVQLND�QD�SRYUãLQL� WHUHQD��SUHNR�SRG]HPQLK� WRNRYD�
GR� L]YRUD�� 3RWHQFLMDOQX� RSDVQRVW�� SRUHG� RVWDORJ�� SUHGVWDYOMDMX� DNWLYQRVWL� YH]DQH� X]�
ãXPDUVWYR� WH� HNVSORDWDFLMX�PLQHUDOQLK� VLURYLQD�� 1DM]QDþDMQLML� YRGRQRVQLFL� 3DQRQVNRJ�
ED]HQD� VX� WULMDVNL� GRORPLWL� NRML� X� JRUVNLP�PDVLYLPD� VMHYHUQH�+UYDWVNH� þHVWR� L]ELMDMX�
QD� SRYUãLQX� WHUHQD��7R� VX�PMHVWD� QD� NRMLPD� VH� RVWYDUXMH� REQDYOMDQMH� SRG]HPQH� YRGH�
LQ¿OWUDFLMRP�SDGDOLQD�X�YRGRQRVQLFLPD�VODWNH� L�JHRWHUPDOQH��RGQRVQR�PLQHUDOQH�YRGH��
7ULMDVNH� NDUERQDWQH� VWLMHQH� VX� XMHGQR� L� VLURYLQD� NRMD� VH� HNVSORDWLUD� X� PQRJREURMQLP�
NDPHQRORPLPD��1LMH� ULMHWNRVW�GD� VX�XVOLMHG�PLQLUDQMD� UHJLVWULUDQH�SURPMHQH� L]GDãQRVWL�
SRMHGLQLK� L]YRUD�� QSU�� QD� L]YRULãWX� WHUPDOQH� YRGH� X� 6XWLQVNLP� WRSOLFDPD�� 3RVWRML� L�
GUDVWLþQLML�SULPMHU�X�âHPQLþNLP�WRSOLFDPD��JGMH�MH�XVOLMHG�PLQLUDQMD�L]YRULãWH�SUHVXãLOR�
GD�EL�VH�QDNRQ�QHNRJ�YUHPHQD�WHUPDOQD�YRGD�SRQRYQR�SRMDYLOD��DOL�QD�GYD�QRYD�L]YRUD��8�
WRP�EL�VPLVOX�SUHYHQWLYQR�GMHORYDQMH�X�YLGX�RJUDQLþDYDQMD��LOL�X�RGUHÿHQLP�VLWXDFLMDPD�L�
]DEUDQH�PDVRYQLK�PLQLUDQMD�SUHGVWDYOMDOR�QXåQX�PMHUX�V�FLOMHP�]DãWLWH�NROLþLQVNRJ�VWDQMD�
JHRWHUPDOQLK�L�PLQHUDOQLK�L]YRULãWD��
8VOLMHG�GXJRJRGLãQMHJ�]DGUåDYDQMD� WHUPDOQH�YRGH�X�SRG]HPOMX� L�RWDSDQMD�NDUERQDWQLK�
VWLMHQD�X�YRGRQRVQLFLPD�PRJX�VH�UD]YLWL�NUãNL�IHQRPHQL�SRSXW�ãXSOMLQD��NDQDOD�L�VSLOMD��
6WRJD�MH�YDåQR�GD�VH�QD�L]YRULãWX�LOL�X�QMHJRYRM�EOL]LQL�QH�JUDGH�YHOLNL�L�PDVLYQL�REMHNWL�
8�SRVOMHGQMH�YULMHPH�WHUPDOQLP�L�PLQHUDOQLP�YRGDPD�VMHYHUQH�+UYDWVNH�SULMHWL�RSDVQRVW�
RG� NRULãWHQMD� QHJDWLYQLK� QDIWQLK� EXãRWLQD� ]D� RGODJDQMH� WHKQRORãNRJ� RWSDGD� L]� QDIWQH�
LQGXVWULMH�NRML�VH�XWLVNXMH�X�GXERNH�JHRORãNH�IRUPDFLMH��7R�QH�EL�SUHGVWDYOMDOR�SUREOHP�
NDGD�EL�VH�RQ�RGODJDR�X�QDIWRQRVQH�L�SOLQRQRVQH�VWLMHQH�LVFUSOMHQLK�OHåLãWD��QR�WR�QDMþHãüH�
QLMH�WDNR��6LWXDFLMD�PRåH�SRVWDWL�MRã�JRUD�V�XWLVNLYDQMHP�L�VSUHPDQMHP�QLVNRJ�L�VUHGQMH�
UDGLRDNWLYQRJ�RWSDGD�X�QHJDWLYQH�QDIWQH�EXãRWLQH�
2VPLãOMDYDQMX� L�SURYHGEL� LQWHJUDOQH�]DãWLWH�SRG]HPQLK�YRGD�� þLML� VHJPHQW� VX� WHUPDOQH�
L� PLQHUDOQH� YRGH� �� MRã� XYLMHN� QHGRYROMQR� YDORUL]LUDQR� SULURGQR� ERJDWVWYR�� PRUD� VH�
SULVWXSLWL�RGPDK��7R�MH�MHGLQR�PRJXüH�DNR�VH�SRãWXMH�SRVWRMHüD�L�XVSRVWDYL�QRYD�]DNRQVND�
UHJXODWLYD��ãWR�MHGLQR�PRJX�SURYHVWL��D�SR�SRWUHEL�L�VDQNFLRQLUDWL�QDGOHåQD�GUåDYQD�WLMHOD�

4. PRISTUP UPRAVLJANJU GEOTERMALNIM I MINERALNIM
VODAMA I ZAKONODAVSTVO U RH

3UHPD�GRQHGDYQR� YDåHüLP�SURSLVLPD� XSUDYOMDQMH�PLQHUDOQLP� L� JHRWHUPDOQLP�YRGDPD�
ELOR� MH� UHJXOLUDQR� SURSLVLPD� R� UXGDUVWYX� X� QDGOHåQRVWL� PLQLVWDUVWYD� QDGOHåQRJ� ]D�
JRVSRGDUVWYR�� 8� SRVWXSNX� SUHQRãHQMD� REYH]D� (8� YRGQRJ� ]DNRQRGDYVWYD� XSUDYOMDQMH�
PLQHUDOQLP�L�JHRWHUPDOQLP�YRGDPD�SUHãOR� MH�X�QDGOHåQRVW�0LQLVWDUVWYD�]DãWLWH�RNROLãD�
L� HQHUJHWLNH��6WRJD� MH�GRQLMHW�QRYL�=DNRQ�R� L]PMHQDPD� L�GRSXQDPD�=DNRQD�R�YRGDPD�
�11��������NRML�MH�REXKYDWLR�L�JHRWHUPDOQH�L�PLQHUDOQH�YRGH��9HüLQD�SRVWRMHüLK�SRGDWDND�
R� GRVDGDãQMLP� LVWUDåLYDQMLPD� JHRWHUPDOQLK� L�PLQHUDOQLK� YRGD� VX� GR� ������ JRGLQH� ELOL�
X�YODVQLãWYX�QDIWQH�NRPSDQLMH�,QH�G�G���NRMD�MH� LPDOD�NRQFHVLMX�]D�QMLKRYR�LVWUDåLYDQMH�
L�NRULãWHQMH��7LMHNRP�������JRGLQH� VYL�SRVWRMHüL�SRGDFL�SUHQLMHWL� VX�X�DUKLYX�$JHQFLMH�
]D� XJOMLNRYRGLNH�� NRMD� MH� SUHPD� =DNRQX� R� LVWUDåLYDQMX� L� HNVSORDWDFLML� XJOMLNRYRGLND�
�11� ������� QDGOHåQD� ]D� SUDüHQMH� GMHODWQRVWL� LVWUDåLYDQMD� L� HNVSORDWDFLMH� JHRWHUPDOQLK�
YRGD�X�HQHUJHWVNH�VYUKH��=D�VOMHGHüH�SODQVNR�UD]GREOMH��+UYDWVNH�YRGH�SULSUHPDMX�QL]�
DNWLYQRVWL� NRMH� üH� ELWL� REXKYDüHQH� X�$NFLMVNRP� SODQX� R� JHRWHUPDOQLP� L� PLQHUDOQLP�
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YRGDPD��%XGXüL�GD�MH�ULMHþ�R�YHOLNRM�NROLþLQL�QHREUDÿHQLK�SRGDWDND��]D�QMLKRYX�REUDGX�
SRWUHEQR� MH� GXåH� YUHPHQVNR� UD]GREOMH��$NFLMVNL� SODQ� üH� VDGUåDWL� SODQLUDQMH� DNWLYQRVWL�
SRSXW�SULNXSOMDQMD�UH]XOWDWD�GRVDGDãQMLK�LVWUDåLYDQMD��QDþLQ�SULMHQRVD�SRGDWND��DQDOL]X�L�
REUDGX��WH�SULODJRGEX�]D�3ODQ�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�RG���������������7L�SRGDFL�
üH� ELWL� WHPHOM� ]D� GHOLQHDFLMX� L� NDUDNWHUL]DFLMX� JHRWHUPDOQLK� L�PLQHUDOQLK� YRGQLK� WLMHOD��
NODVL¿NDFLMX�VXVWDYD�]D�XWYUÿLYDQMH�VWDQMD�SULSDGDMXüLK�YRGQLK�WLMHOD��WH�QDSRVOMHWNX�PMHUH�
L�RVQRYX�]D�XSUDYOMDQMH��WH�SRGORJX�SURSLVLPD��8�RGQRVX�QD�YRGRQRVQLNH�NRML�VH�NRULVWH�
]D� YRGRRSVNUEX�� JHRWHUPDOQL� L� PLQHUDOQL� YRGRQRVQLFL� VH� QDOD]H� QD� YHüLP� GXELQDPD��
7R� V� MHGQH� VWUDQH� RVLJXUDYD� QLåX� SULURGQX� UDQMLYRVW�� ãWR� VH� RþLWXMH� X� GREURM� NDNYRüL�
YRGH� EH]� DQWURSRJHQRJ� XWMHFDMD�� DOL� V� GUXJH� VWUDQH� RWHåDYD� L� SRVNXSOMXMH� LVWUDåLYDQMD�
ãWR� ]D� SRVOMHGLFX� LPD� UD]PMHUQR� RVNXGQH� VSR]QDMH� R� KLGURJHRORãNLP� ]QDþDMNDPD� WLK�
YRGRQRVQLND��8�8UHGEL�R�L]PMHQDPD�L�GRSXQDPD�XUHGEH�R�VWDQGDUGX�NDNYRüH�YRGD��11�
������� GDQD� MH� GH¿QLFLMD� GREURJ� NROLþLQVNRJ� VWDQMD� L�PLQHUDOQLK� L� JHRWHUPDOQLK� YRGD��
.ULWHULML� ]D� RFMHQX� NROLþLQVNRJ� VWDQMD� QDSUDYOMHQL� VX� QD� WHPHOMX� SRGDWDND� R� NRULãWHQMX�
QDYHGHQLK� YRGD� ]D� HQHUJHWVNH� SRWUHEH�� JGMH� VH� SUDWL� NROLþLQD� L� WHPSHUDWXUD� ]DKYDüHQH�
YRGH��=ERJ�SRVWRMDQRVWL�NDNYRüH�RYLK�YRGD��X]URNRYDQH�QLVNRP�SULURGQRP�UDQMLYRãüX�L�
QHPLMHãDQMHP�V�GUXJLP�SRG]HPQLP�YRGDPD��]DNOMXþHQR�MH�GD�MH�SRWUHEQR�SUDWLWL�NHPLMVNR�
VWDQMH�YRGH��DOL�NUR]�GXåD�UD]GREOMD��MHU�VX�SURPMHQH�]QDWQR�VSRULMH�X�RGQRVX�QD�YHüLQX�
VODWNLK�SRG]HPQLK�YRGD�L]�SOLüLK�YRGRQRVQLND�NRMH�VH�NRULVWH�]D�YRGRRSVNUEX��'R�VDGD�
VH�SUDWLOD�NDNYRüD�PLQHUDOQLK�YRGD�RYLVQR�R�WRPH�X�NRMH�VH�VYUKH�XSRWUHEOMDYD��)ODãLUDQH�
PLQHUDOQH�YRGH�SUDWH�VH�SUHPD�NULWHULMLPD�3UDYLOQLND�R�SULURGQLP�PLQHUDOQLP��SULURGQLP�
L]YRUVNLP�L�VWROQLP�YRGDPD��11���������D�NDNYRüD�YRGH�]D�EDOQHRORãNH�VYUKH�VH�SUDWL�
SUHPD�3UDYLOQLNX�R�VDQLWDUQR�WHKQLþNLP�L�KLJLMHQVNLP�XYMHWLPD�ED]HQVNLK�NXSDOLãWD�WH�R�
]GUDYVWYHQRM�LVSUDYQRVWL�ED]HQVNLK�YRGD��11�����������������%XGXüL�GD�MH�GRNXPHQWDFLMD�
R�JHRWHUPDOQLP�L�PLQHUDOQLP�YRGDPD�RSVHåQD�L�VSHFL¿þQD�]D�VYDNR�SRGUXþMH��SRWUHEQR�
MH�GXåH�YULMHPH�]D�L]UDGX�SRX]GDQRJ�L�GHWDOMQRJ�NODVL¿NDFLMVNRJ�VXVWDYD�]D�NROLþLQVNR�
L�NHPLMVNR�VWDQMH��WH�MH�]DWR�SRWUHEQR�UD]UDGLWL�SULMHOD]QL�NODVL¿NDFLMVNL�VXVWDY�NRML�EL�VH�
NRULVWLR�X�PHÿXYUHPHQX�
.DNR� EL� VH� ]DãWLWLOH� FMHORNXSQH� SRG]HPQH� YRGH�� XNOMXþXMXüL� JHRWHUPDOQH� L� PLQHUDOQH�
YRGH��SRWUHEQR� MH�NRPSOHWQR�SUHQLMHWL�'LUHNWLYX����������(=�(XURSVNRJ�SDUODPHQWD� L�
9LMHüD�RG�����SURVLQFD�������R�]DãWLWL�SRG]HPQLK�YRGD�RG�RQHþLãüHQMD�L�SRJRUãDQMD�VWDQMD�
X�KUYDWVNR�]DNRQRGDYVWYR��3ULMHOD]QL�NODVL¿NDFLMVNL�VXVWDY�]D�GH¿QLUDQMH�NHPLMVNRJ�VWDQMD�
VDGUåDYDR�EL�VWDQGDUGH�NDNYRüH�]D�SRG]HPQH�YRGH��NDR�L�VSHFL¿þQH�RQHþLãüXMXüH�WYDUL�
NRMH� VX� LVNOMXþLYR�DQWURSRJHQRJ�SRULMHNOD��'DNOH��QLWUDWH� L� DNWLYQH� WYDUL�X�SHVWLFLGLPD��
XNOMXþXMXüL�QMLKRYH�UHOHYDQWQH�PHWDEROLWH��SURGXNWH�UD]JUDGQMH�L�UHDNFLMH��WH�RG�VSHFL¿þQLK�
RQHþLãüXMXüLK� WYDUL� DUVHQ�� NDGPLM�� RORYR�� åLYX�� DPRQLM� L� QLWULWH�� WH� XPMHWQH� VLQWHWLþNH�
WYDUL���VXPX�WULNORUHWLOHQD�L�WHWUDNOHUHWLOHQD��6XOIDWL��NORULGL�L�XNXSQL�IRVIRU��WH�HOHNWULþQD�
YRGOMLYRVW� VX� X� JHRWHUPDOQLP� L�PLQHUDOQLP� YRGDPD� þHVWR� SULURGQR� SRYLãHQL� L� ]DWR� QH�
XND]XMX�QD�DQWURSRJHQR�QDUXãDYDQMH�NDNYRüH�YRGD��

.RULãWHQMH� PLQHUDOQLK� L� JHRWHUPDOQLK� YRGD� X� EXGXüQRVWL� üH� VYH� YLãH� UDVWL�� VXNODGQR�
LVNXVWYLPD�NRULãWHQMD�WDNYLK�YRGD�X�GUXJLP�HXURSVNLP�]HPOMDPD��'UåDYD�SXWHP�VYRMLK�
LQVWLWXFLMD�SRWLþH�YLãHQDPMHQVNR�NRULãWHQMH�JHRWHUPDOQLK�YRGD��SULPMHULFH�]D�PHGLFLQVNH�
VYUKH�� WXUL]DP�� UHNUHDFLMX�� JULMDQMH� REMHNDWD�� SULSUHPX� WRSOH� YRGH�� JULMDQMH� VWDNOHQLND��
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X]JRM�ULEH� L�GUXJR��.RULãWHQMH�PLQHUDOQLK� L�JHRWHUPDOQLK�YRGD�XVNODÿXMH�VH�V�QMLKRYLP�
HNRORãNLP� L� GUXJLP� NDUDNWHULVWLNDPD� NDNR� EL� VH� RVLJXUDOD� QMLKRYD� RGUåLYRVW�� %XGXüL�
GD�LVNRULãWDYDQMH�JHRWHUPDOQH�HQHUJLMH�QLMH�YLVRNR�GRKRGRYQD�GMHODWQRVW��D�QMH]LQLP�VH�
NRULãWHQMHP�VPDQMXMH�SRWURãQMD�IRVLOQLK�JRULYD�L�RQHþLãüHQMD�RNROLãD��]D�UD]YRM�QMH]LQRJ�
LVNRULãWDYDQMD�SRWUHEQR�MH�RVLJXUDWL�SRWLFDMQH�PMHUH�X�SRGUXþMX�JRVSRGDUVNLK�GMHODWQRVWL�
�LQGXVWULMD��SROMRSULYUHGD��WXUL]DP�L�VOLþQR��
*HRWHUPDOQH�L�PLQHUDOQH�YRGH�SRWUHEQR�MH�DGHNYDWQR�]DãWLWL��L�WR�SRGUXþMD�QDNXSOMDQMD��
SRG]HPQH� WRNRYH� L� L]YRULãWD��7DNRÿHU� MH�YDåQR�SUDWLWL�NROLþLQVNR� L�NHPLMVNR�VWDQMH��QD�
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PERSPECTIVES FOR IMPROVING GROUNDWATER
PROTECTION ON ALLUVIAL PLAIN IN SLOVENIA

$%675$&7��.UãNR�SROMH�LV�RQH�RI�VHYHUDO�ODUJHU�DJULFXOWXUDO�DOOXYLDO�SODLQV�LQ�6ORYHQLD��
'XH�WR�KLJK�QLWUDWH�FRQFHQWUDWLRQV��LWV�JURXQGZDWHU�VWDWXV�LV�XQGHU�WKUHDW��'XH�WR�IDYRXU-
DEOH�QDWXUDO�IHDWXUHV��DJULFXOWXUH�LV�YHU\�LQWHQVLYH�DQG�QLWUDWH�OHDFKLQJ�IURP�DJULFXOWXUDO�
ODQG�LV�FRQVLGHUHG�WKH�PDLQ�VRXUFH�RI�SROOXWLRQ��7KH�ZDWHU�SURWHFWLRQ�PHDVXUHV�FXUUHQWO\�
LQ�XVH��ZKLFK�DUH�EDVHG�RQ�WKH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH��DUH�REYLRXVO\�QRW�VXI-
¿FLHQW�� WKHUHIRUH��D�PRUH�ZKROHVRPH�IUDPHZRUN�LV�QHHGHG��7KH�VWULFWQHVV�RI�PHDVXUHV�
FXUUHQWO\�YDULHV�GHSHQGLQJ�RQ�ZDWHU�SURWHFWLRQ�]RQHV�� L�H�� LW� LV�EDVHG�RQ� WKH�SUR[LPLW\�
WR�JURXQGZDWHU�SXPSLQJ�ZHOOV��7KLV�GLVWULEXWLRQ��KRZHYHU�� LV�SUREDEO\�QRW�RSWLPDO��DV�
OHDFKLQJ�LV�QRW�HTXDOO\�LQWHQVLYH�RQ�GL൵HUHQW�VRLO�W\SHV�DQG�LQ�RWKHU�QDWXUDO�FRQGLWLRQV��
7KH�VDPH�ZDWHU�SURWHFWLRQ�PHDVXUHV�DUH�DOVR�QRW�HTXDOO\�H൶FLHQW�RQ�GL൵HUHQW�VRLO�W\SHV��
$V�D�UHVXOW�RI�VXFK�GHOLQHDWLRQ��VRPH�YXOQHUDEOH�DUHDV�FRXOG�EH�H[FOXGHG�IURP�PLWLJD-
WLRQ�VWUDWHJLHV�ZKHUHDV�VRPH�QRQ�YXOQHUDEOH�DUHDV�FRXOG�EH�SXW�XQGHU�D�ZDWHU�SURWHFWLRQ�
UHJLPH��,Q�WKLV�SDSHU��ZH�ZLOO�SUHVHQW�WKH�DQDO\VLV�RI�WKH�VRLO�W\SHV�DW�WKH�.UãNR�SROMH�DO-
OXYLDO�SODLQ��FRXSOHG�ZLWK�WKH�DQDO\VLV�RI�WKH�ZDWHU�SURWHFWLRQ�]RQHV��2XU�DLP�LV�WR�SUHVHQW�
WKHLU�LQWHUDFWLRQ�DQG�GLVFXVV�WKH�SHUVSHFWLYHV�RI�UHOLHYLQJ�QRQ�YXOQHUDEOH�DUHDV�ZKLOH�RQO\�
PDLQWDLQLQJ�VWULFW�ZDWHU�SURWHFWLRQ�PHDVXUHV�LQ�SODFHV�ZKHUH�WKH\�DUH�H൶FLHQW�
.(<:25'6� 1LWUDWH� OHDFKLQJ�� DOOXYLDO� SODLQV�� DJULFXOWXUH��ZDWHU� SURWHFWLRQ�PHDVXUHV��
JURXQGZDWHU��VRLO�W\SHV

PERSPEKTIVE POBOLJŠANJA ZAŠTITE PODZEMNIH VODA NA 
ALUVIJALNOJ RAVNICI U SLOVENIJI

6$ä(7$.��.UãNR�SROMH� MH� MHGQD�RG�QHNROLNR�YHüLK�SROMRSULYUHGQLK�DOXYLMDOQLK� UDYQLFD�
X� 6ORYHQLML�� =ERJ� YLVRNLK� NRQFHQWUDFLMD� GXãLND� VWDQMH� SRG]HPQLK� YRGD� QD� QMHPX� MH� X�
RSDVQRVWL�� =ERJ� SRYROMQLK� SULURGQLK� NDUDNWHULVWLND� SROMRSULYUHGD� MH� YUOR� LQWHQ]LYQD�� D�
LVSLUDQMH�QLWUDWD�V�SROMRSULYUHGQRJ�]HPOMLãWD�VPDWUD�VH�JODYQLP�L]YRURP�RQHþLãüHQMD��7UH-
QXWQR�VH�SULPMHQMXMX�PMHUH�]DãWLWH�YRGH�SUHPD�2NYLUQRM�GLUHNWLYL�R�YRGDPD�(8��DOL�RQH�
RþLJOHGQR�QLVX� GRYROMQH� WH� MH� VWRJD� SRWUHEDQ� FMHORYLWLML� RNYLU�� 6WURJRVW�PMHUD� WUHQXWQR�
YDULUD�X�RYLVQRVWL�R�]RQDPD�VDQLWDUQH�]DãWLWH�L�]DVQLYD�VH�QD�EOL]LQL�FUSLOLãWD�SRG]HPQH�
YRGH��0HÿXWLP��WD�GLVWULEXFLMD�YMHURMDWQR�QLMH�RSWLPDOQD�MHU�LVSLUDQMH�QLMH�MHGQDNR�LQWHQ-

]LYQR�QD�UD]OLþLWLP�YUVWDPD�WOD�L�X�GUXJLP�SULURGQLP�XYMHWLPD��D�LVWH�PMHUH�]DãWLWH�YRGH�
QLVX�QLWL�MHGQDNR�XþLQNRYLWH�QD�UD]OLþLWLP�YUVWDPD�WOD��.DR�UH]XOWDW�WDNYH�GHOLQHDFLMH�QHND�
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EL�UDQMLYD�SRGUXþMD�PRJOD�ELWL�LVNOMXþHQD�L]�VWUDWHJLMD�XEODåDYDQMD�GRN�EL�QHND�QHUDQMLYD�
SRGUXþMD�PRJOD�ELWL�VWDYOMHQD�SRG�UHåLP�]DãWLWH�YRGH��8�RYRP�UDGX�SULND]DW�üHPR�DQDOL]X�
YUVWD�WOD�X�DOXYLMDOQRM�UDYQLFL�.UãNR�SROMH��]DMHGQR�V�DQDOL]RP�]RQD�VDQLWDUQH�]DãWLWH��1Dã�
MH�FLOM�SULND]DWL�QMLKRYR�PHÿXGMHORYDQMH�L�UD]PRWULWL�SHUVSHNWLYH�UDVWHUHüHQMD�QHUDQMLYLK�
]RQD�D�SURYHGEX�VWURJLK�PMHUD�]DãWLWH�YRGH�VDPR�RQGMH�JGMH�VX�XþLQNRYLWH��
./-8ý1(� 5,-(ý,�� LVSLUDQMH� QLWUDWD�� DOXYLMDOQD� UDYQLFD�� SROMRSULYUHGD�� PMHUH� ]DãWLWH�
YRGH��SRG]HPQH�YRGH��YUVWH�WOD

1. INTRODUCTION

&OHDQ�ZDWHU� DQG� IRRG� DUH� HVVHQWLDO� IRU� KXPDQ� H[LVWHQFH�� 6ORYHQLD¶V� ELJ� UHVHUYRLUV� RI�
GULQNLQJ�ZDWHU�DUH�ORFDWHG�XQGHU�WKH�VXUIDFH�RI�ODUJH�DOOXYLDO�SODLQV�OLNH�.UãNR�SROMH�LQ�
LWV�VRXWK�HDVW��6(���7KHVH�VDPH�SODLQV�DOVR�KDYH�WKH�SHUIHFW�FKDUDFWHULVWLFV�IRU�LQWHQVLYH�
DJULFXOWXUH��ZKLFK�PHDQV�ZH�HQG�XS�ZLWK�D�GLOHPPD�ZKHUH�WR�GUDZ�D�OLQH�EHWZHHQ�WKH�
HFRV\VWHP� VHUYLFHV� RI� GULQNLQJ�ZDWHU� DQG� IRRG�� ,Q� 6ORYHQLD�� DV� LQ�PDQ\� SDUWV� RI� WKH�
ZRUOG�ZKHUH�WKH�VDPH�GLOHPPD�LV�SUHVHQW��SURWHFWLRQ�RI�JURXQGZDWHU�FRQVLVWV�RI�ZDWHU�
SURWHFWLRQ�]RQHV� �:3=��DQG�GL൵HUHQW�SURWHFWLRQ�PHDVXUHV��7KH� VWULFWQHVV�RI�PHDVXUHV�
FXUUHQWO\�YDULHV�GHSHQGLQJ�RQ�OHYHO�RI�:3=��ZKLFK�DUH�ORFDWHG�EDVHG�RQ�SUR[LPLW\�WR�WKH�
JURXQGZDWHU�SXPSLQJ�ZHOOV��+RZHYHU��DV�JURXQGZDWHU�VWDWXV�LQ�PDQ\�SDUWV�RI�6ORYHQLD��
DOVR�LQ�.UãNR�SROMH�SODLQ��LV�QRW�JRRG�HQRXJK�IRU�(XURSHDQ�:DWHU�IUDPHZRUN�GLUHFWLYH�
�:)'��VWDQGDUGV��DQG�WKH�FXUUHQW�VWUDWHJLHV�DUH�QRW�VKRZLQJ�PXFK�SRWHQWLDO�IRU�VLJQL¿FDQW�
LPSURYHPHQW�RI�ZDWHU�VWDWXV��D�VKLIW� LQ�ZDWHU�SURWHFWLRQ�VWUDWHJLHV�WRZDUGV�PRUH�ORFDO��
HYHQ�IDUP�VFDOH�VWUDWHJLHV� LV�QHHGHG��9DQ�*ULQVYHQ�HW�DO���������+DVKHPL�HW�DO���������
*ODYDQ�HW�DO����������7KHUH�LV�QR�LQIRUPDWLRQ�RQ�VRLO�SUR¿OHV�GXJ�LQ�WKH�PDLQ�SODLQ�DUHD��
VR�PRUH�LQIRUPDWLRQ�DERXW�VRLO�ZDWHU�UHWHQWLRQ�FDSDELOLWLHV�LV�QHHGHG�EHIRUH�PRUH�ORFDO�
DSSURDFKHV�FDQ�EH�LPSOHPHQWHG�
%UHQþLþ��������DOVR�SRLQWHG�RXW� WKDW�VSDWLDO�H[WHQW�RI�6ORYHQLDQ�:3=V�LV�SUREDEO\�QRW�
RSWLPDO�� DV� OHDFKLQJ� LV� QRW� HTXDOO\� LQWHQVLYH� RQ� GL൵HUHQW� VRLO� W\SHV� DQG� RWKHU� QDWXUDO�
IHDWXUHV��:3=V�LQ�6ORYHQLD�ZHUH�GHWHUPLQHG�EDVHG�RQ�SRLQW�VRXUFH�SROOXWLRQ�SUHYHQWLRQ��
DQG�VHHP�LQDGHTXDWH�IRU�GL൵XVH�SROOXWLRQ�VRXUFHV�VXFK�DV�DJULFXOWXUH��$V�D�UHVXOW�RI�VXFK�
GHOLQHDWLRQ� VRPH� YXOQHUDEOH� DUHDV� FRXOG� EH� H[FOXGHG� IURP� PLWLJDWLRQ� VWUDWHJLHV�� EXW�
HTXDOO\�VRPH�QRQ�YXOQHUDEOH�DUHDV�FRXOG�EH�SXW�XQGHU�ZDWHU�SURWHFWLRQ�UHJLPH��7KH�DLP�
RI�WKLV�SDSHU�LV�WR�UHVHDUFK�WKH�GL൵HUHQW�VRLO�W\SHV�DQG�ODQG�XVH�FKDUDFWHULVWLFV�RI�WKH�DUHD�
LQ�RUGHU�WR�GLVFXVV�WKH�H[WHQW�RI�:3=�LQ�.UãNR�SROMH�SODLQ��

2. MATERIALS AND METHODS

.UãNR�SROMH�DOOXYLDO�SODLQ� LV� ORFDWHG� LQ�6RXWKHDVWHUQ�6ORYHQLD��FORVH� WR� LWV�ERUGHU�ZLWK�
&URDWLD��,W�FRYHUV�DQ�DUHD�RI�DURXQG����NP2������RI�ZKLFK�LV�DJULFXOWXUDO�ODQG��(OHYDWLRQ�
GL൵HUHQFHV� DUH�PLQLPDO�±� LQ� WKH�PDLQ�SODLQ� DUHD� WKHUH� LV� OHVV� WKDQ����P�GL൵HUHQFH� LQ�
DOWLWXGH��6RLOV� LQ� WKH� DUHD�ZHUH� LQÀXHQFHG�E\� ULYHU�6DYD� WKDW� FURVVHV� WKH� SODLQ��ZKLFK�
UHÀHFWV� LQ� EHGURFN� FRQVLVWLQJ� RI� JUDYHO� DQG� VDQG�� �'ULQNLQJ�ZDWHU� LQ� WKH� DUHD� FRPHV�
IURP�JURXQGZDWHU�ERG\�RI�.UãND�NRWOLQD��ZLWK�RQO\����P�DYHUDJH�GHSWK��:DWHU�ERGLHV�RI�
JURXQGZDWHU���������ZKLOH�WKH�JURXQGZDWHU�LWVHOI�FDQ�ULVH�DV�KLJK�DV�RQO\������P�EHORZ�
WKH�VXUIDFH��+\GURORJLF�PRQLWRULQJ�RI�JURXQGZDWHU«���������$FFRUGLQJ�WR�PRQLWRULQJ�
GRQH�E\�$JHQF\�IRU�HQYLURQPHQW��$562��JURXQG�ZDWHU�VWDWXV�LQ�WKH�DUHD�LV�FRQVLGHUHG�DW�
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ULVN�RI�QRW�UHDFKLQJ�HQYLURQPHQWDO�VWDQGDUGV�RI�:)'��2QH�RI�SXPSLQJ�VWDWLRQV��'UQRYR��
ZDV�VKXW�GRZQ�D�FRXSOH�\HDUV�DJR�DV�D�UHVXOW�RI�QLWUDWH�FRQWDPLQDWHG�JURXQG�ZDWHU�
$QDO\VLV� RI� VRLO� W\SHV�ZDV� GRQH�E\� VXUYH\LQJ� WKH� DUHD� DQG�GLJJLQJ� WKUHH� VRLO� SUR¿OHV�
WR�UHSUHVHQW�HDFK�RI�WKH�WKUHH�PDMRU�VRLO�W\SHV�LQ�WKH�DUHD��$PRQJ�RWKHUV��VRLO�VDPSOHV�
WR�GHWHUPLQH� VRLO�EXON�GHQVLW\�DQG� VDWXUDWHG�K\GUDXOLF�FRQGXFWLYLW\�� DV�ZHOO� DV� WH[WXUH�
ZHUH� WDNHQ� DV� RXU� PDLQ� FRQFHUQ� ZDV� WKH� LQÀXHQFH� RQ� ZDWHU� �DQG� QLWUDWH�� PRYHPHQW�
WKURXJK�VRLO��6DPSOHV�ZHUH�DQDO\VHG�LQ�D�ODERUDWRU\�ZLWK�FRPPRQ�PHWKRGV��7H[WXUH�ZDV�
GHWHUPLQHG� IROORZLQJ� WKH� SLSHWWH� PHWKRG� IRU� VHGLPHQWDWLRQ� DQDO\VLV�� EXON� GHQVLW\� E\�
GU\LQJ�DQG�ZHLJKWLQJ�WKH�.RSHFN\�FLOLQGHUV�ZLWK�VDPSOHV��DQG�K\GUDXOLF�FRQGXFWLYLW\�E\�
WKH�XVH�RI�'DUF\¶V�DSSDUDWXV��
$UF*,6�$UF0DS�VRIWZDUH�ZDV�XVHG�WR�DQDO\VH�VSDWLDO�H[WHQW�RI�VRLO�W\SHV��ODQG�XVH�DQG�
GL൵HUHQW�:3=V��DOO�VSDWLDO�GDWD�LV�IUHHO\�REWDLQDEOH�IURP�VWDWH�DJHQFLHV�ZHEVLWHV�KWWS���
JLV�DUVR�JRY�VL�DWODVRNROMD�SUR¿OH�DVS["LG $WODVB2NROMDB$;/#$UVR and KWWS���UNJ�JRY�
VL�*(5.�:HE9LHZHU��PDSB[ ������	PDSB\ ������	PDSBVF �������).

3. RESULTS AND DISCUSSION

7KHUH� DUH� WZR� PDLQ� )$2� VRLO� FODVVHV� RQ� .UãNR� SROMH� SODLQ� ±� '\VWULF� &DPELVRO� DQG�
&DOFDULF�)OXYLVRO��,Q�WKH�QDWLRQDO�VRLO�PDS��9UãþDM���������)OXYLVRO� LV�GLYLGHG�LQWR�WZR�
DUHDV�±�FORVHU�WR�ULYHU�6DYD�RQ�WKH�¿UVW�WHUUDFH�WKH�VRLO�LV�VKDOORZHU��ZKLOH�RQ�WKH�VHFRQG�
WHUUDFH�WKH�VRLO� LV�PHGLXP�GHHS�WR�GHHS��&DPELVRO�LV�FRPPRQ�RQ�WKH�WKLUG�WHUUDFH�DQG�
FRYHUV�WKH�PRVW�RI�.UãNR�SROMH�SODLQ�DUHD��5HSUHVHQWDWLYH�VRLO�SUR¿OHV�ZHUH�GXJ�IRU�HDFK�
RI�PHQWLRQHG�VRLO�W\SHV�DIWHU�VXUYH\LQJ�WKH�DUHD�ZLWK�D�VRLO�DXJHU��$W�DOO�SUR¿OHV�EHGURFN�
±�VDQG�DQG�JUDYHO�LQ�DOO�FDVHV�±�ZDV�UHDFKHG��5HVXOWV�DUH�SUHVHQWHG�LQ�WDEOH����6RLO�GHSWK�
UDQJHG�IURP����WR�����FP��7H[WXUH�YDULHG�IURP�VDQG\�DQG�VLOW\�ORDP�WR�ORDP�DQG�FOD\�
ORDP��+\GUDXOLF�FRQGXFWLYLW\�FODVVHV�ZHUH�ORZ�RU�PHGLXP�DQG�FRQGXFWLYLW\�RI�VHSDUDWH�
KRUL]RQV� UDQJHG� IURP������ WR� RYHU� ����P�GD\��$UDEOH� VRLO� OD\HUV� RQ�)OXYLVROV� KDYH� D�
PXFK�ORZHU�K\GUDXOLF�FRQGXFWLYLW\�WKDQ�WKH�DUDEOH�OD\HU�RQ�&DPELVRO��GHVSLWH�WKH�TXLWH�
VLPLODU� WH[WXUH�DQG�EXON�GHQVLW\��$FFRUGLQJ�WR�WKH�PHDVXUHPHQWV�GRQH�RQ�VRLO�VDPSOHV�
ZDWHU�ZRXOG�VSHQG�D�GD\�RU�HYHQ�PRUH�WR�WUDYHO�WKURXJK�)OXYLVRO�VRLO�SUR¿OHV�ZKLOH�RQO\�
D�FRXSOH�KRXUV�WR�WUDYHO�WKURXJK�'\VWULF�&DPELVRO�SUR¿OH�WKDW�LV�MXVW�KDOI�DV�GHHS��,W�LV�QRW�
DSSURSULDWH�WR�JHQHUDOL]H�WKLV�WR�D�ODUJHU�DUHD��EXW�LW�FDQ�JLYH�XV�DQ�LGHD�WKDW�HYHQ�D�PRUH�
GHYHORSHG�VRLO�OLNH�'\VWULF�&DPELVRO�FDQ�EH�MXVW�DV�SUREOHPDWLF�DV�WKH�)OXYLVROV�ZKLFK�
JHQHUDOO\�FRQVLVW�RI�PRUH�VDQG\�VRLO�
*,6�DQDO\VLV�LV�VXPPDUL]HG�LQ�¿JXUH����$OO�WKUHH�VRLO�W\SHV�DUH�SUHVHQW�LQVLGH�WKH�:3=�
DURXQG�SXPSLQJ�VWDWLRQV�%UHJH�DQG�'UQRYR��EXW�WKHUH�LV�MXVW�D�VPDOO�SHUFHQWDJH�RI�VKDOORZ�
ÀXYLVRO��ZKLOH�WKH�PDMRULW\�RI�:3=�LV�RQ�PHGLXP�GHHS�WR�GHHS�)OXYLVRO��&DPELVRO�OLHV�
XQGHUQHDWK�WKH�VWULFWHVW�]RQH���DURXQG�'UQRYR�SXPSLQJ�VWDWLRQ�WKRXJK��DQG�XQGHU�]RQH�
���ZKLFK� LV� WKH� OHDVW� SURWHFWHG�� ,W�ZRXOG� EH� DSSURSULDWH� WR�PHQWLRQ� WKDW� JURXQG�ZDWHU�
ÀRZV�IURP�QRUWK�ZHVW��1:��RI�WKH�SODLQ�LQ�VRXWK�HDVWHUO\�GLUHFWLRQ��ZKLFK�LV�ZK\�WKH�
PDMRULW\�RI�:3=V�FRYHU�WKH�DUHD�1:�RI�SXPSLQJ�VWDWLRQV��$�VXPPDU\�RI�ZDWHU�SURWHFWLRQ�
PHDVXUHV�IRU�HDFK�RI�WKH�SURWHFWLYH�UHJLPHV��DV�ZHOO�DV�VWDWH�ZLGH�OLPLWDWLRQV�LV�SUHVHQWHG�
LQ�WDEOH����
$QDO\VLV�RI�ODQG�XVH�VKRZV�WKDW�WKH�PDMRULW\�RI�:3=V��ZLWK�H[FHSWLRQ�RI�]RQH����ZKHUH�
XUEDQ�ODQG�XVH�LV�ZLGHVSUHDG�WRR��DUH�DOPRVW�HQWLUHO\�DJULFXOWXUDO��$�FRPSDULVRQ�RI�ERWK�
]RQHV���VKRZV�XV�WKDW�]RQH���DURXQG�SXPSLQJ�VWDWLRQ�%UHJH�OLHV�RQ�)OXYLVRO�VRLO�W\SH�DQG�
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LV�PRVWO\�FRYHUHG�LQ�SHUPDQHQW�JUDVVODQG��=RQH���DURXQG�SXPSLQJ�VWDWLRQ�'UQRYR��RQ�
WKH�RWKHU�KDQG��OLHV�RQ�&DPELVRO�VRLO�W\SH��DQG�WKH�SUHYDOHQW�ODQG�XVH�LV�DUDEOH�ODQG��:H�
FDQQRW�VD\�IRU�VXUH�LI�WKHVH�GL൵HUHQFHV�ZHUH�WKH�FDXVH�RI�KLJKHU�FRQFHQWUDWLRQV�RI�QLWUDWH�
LQ� JURXQGZDWHU� XQGHU� SXPSLQJ� VWDWLRQ�'UQRYR� WKRXJK�� DV� WKHUH� DUH� DOVR� RWKHU� IDFWRUV�
involved.

7DEOH����6XPPDU\�RI�GLৼHUHQW�ZDWHU�SURWHFWLRQ�UHJLPHV�LQ�XVH�LQ�.UãNR�SROMH�

Soil 
type

Land 
use

Horizon Depth 
[cm]

Texture Bulk 
density 

[g/100ml]

Hydraulic 
conductivity 

(m/day)

Hydraulic 
conductivity 

(class)

F
lu

vi
so

l:
 

G
ra

ss
la

n
d

A1 0-12 6LOW\�/RDP 1.45 0.14 /RZ
A2 12-26 /RDP 1.42 0.21 /RZ
I 26-37 6DQG\�/RDP 1.25 36.03 0HGLXP
II 37-63 6DQG\�/RDP 1.19 5.59 /RZ
V 63-100 6DQG\�/RDP 1.19 4.04 /RZ
VI 100-130 6DQG\�/RDP 1.22 21.42 0HGLXP

F
lu

vi
so

l:
de

ep
 -

m
ed

iu
m

de
ep

A
ra

b
le

Ap 0-30 /RDP 1.47 0.36 /RZ
A1 30-41 6LOW\�/RDP 1.43 8.83 /RZ
A2 41-75 6LOW\�/RDP 1.35 24.07 0HGLXP
I 75-95 6DQG\�/RDP 1.24 7.61 /RZ
II 95-115 /RDP 1.05 2.58 /RZ
III 115-130 6DQG\�/RDP 1.33 10.02 0HGLXP

C
am

bi
-s

ol

A
ra

b
le A 0-30 /RDP 1.45 102.19 0HGLXP

Ap 30-52 &OD\�/RDP 1.51 2.05 /RZ
Bv 52-65 &OD\�/RDP 1.34 31.22 0HGLXP

WPZ 1 6RLO�QXWULHQW�DQDO\VLV�DQG�FRUUHVSRQGLQJ�IHUWLOL]DWLRQ�SODQ�DUH�REOLJDWRU\��1R�IUHVK�
PDQXUHV�RU�VOXUU\��QR�PLQHUDO�1��QR�IHUWLULJDWLRQ��QR�SORXJKLQJ�RI�SHUPDQHQW�
JUDVVODQG��QR�VWRUDJH�RI�PDQXUH�RU�VHZDJH�VOXGJH��QRU�XVH�RI�VHZDJH�VOXGJH�DUH�
DOORZHG�

WPZ 2 6RLO�QXWULHQW�DQDO\VLV�DQG�FRUUHVSRQGLQJ�IHUWLOL]DWLRQ�SODQ�DUH�REOLJDWRU\��1R�VWRUDJH�
RI�PDQXUH�RU�VHZDJH�VOXGJH��QRU�XVH�RI�VHZDJH�VOXGJH�LV�DOORZHG�

WPZ 3 6RLO�QXWULHQW�DQDO\VLV�DQG�FRUUHVSRQGLQJ�IHUWLOL]DWLRQ�SODQ�DUH�REOLJDWRU\��1R�VWRUDJH�
RI�PDQXUH�RU�VHZDJH�VOXGJH�LV�DOORZHG��EXW�XVH�RI�RQO\��VW TXDOLW\�VHZDJH�VOXGJH�LV�
DFFHSWDEOH�

State <HDUO\�LQSXW RI�QLWURJHQ�VKRXOG�VWD\�XQGHU�����NJ�KD��$SSOLFDWLRQ�RI�OLTXLG�PDQXUH�
LV�SURKLELWHG�IURP�1RYHPEHU����WLOO�0DUFK����ZLWK�VRPH�H[FHSWLRQV��$SSOLFDWLRQ�RI�
PLQHUDO�1�FRQWDLQLQJ�IHUWLOL]HUV�LV�SURKLELWHG�IURP�2FW����WK�WLOO�0DU���VW��$Q\
IHUWLOL]DWLRQ�LV�SURKLELWHG�RQ�IORRGHG��IUR]HQ�RU�VQRZ�FRYHUHG�JURXQG�UHJDUGOHVV�RI�
WKHVH�GDWHV�

7DEOH����&KDUDFWHULVWLFV�RI�WKUHH�PDLQ�VRLO�W\SHV�RQ�.UãNR�SROMH�

Judging by common recommendations in literature, that o�en favour grassland over 
arable land for water protection areas (Di and Cameron, 2002), one could assume 
that changing land use type would be an easy solution, especially based on the results 
of our soil survey, where the Cambisol seems more prone to quicker water movement 
and consequently leaching of nitrate. However, during our �eld work we have also been 
observing some management characteristics in the area and found that many �elds with 
arable rotations are le� fallow through winter, with crop residuals on the surface, and 



541HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

cover crops are also in use occasionally. In arable �elds where we’ve dug the soil pro�les 
harvest residuals were still on the surface when we’ve taken the samples. Also, a much 
more integrated approach is needed if we want to tackle this challenge successfully and 
in a way that would protect the environment, but on the other hand not disregard the 
importance of balanced development of agriculture. Research done on another alluvial 
plain (Dravsko polje) in Slovenia (Glavan et al. 2017) has previously shown the current 
water protection regime used in WPZ 1 to be su�cient at minimizing the pollution, and 
authors discouraged the further tightening of limitations. �ey did, however, point out 
that there is potential for developing 2nd and 3rd zone, as limitations in them do not di�er 
much from the conventional agricultural practices (sewage sludge is not frequently used 
for fertilization anyway) while these zones cover most of the WPZ area.
Glavan et al. (2017), as well as other authors (Hashemi et al., 2016), have pointed out 
that more detailed (even up to 1:5000) soil maps should be used when designating 
water protection measures. �ree soil pro�les representing the state-of-the-art soil 
delineation may be too coarse of a resolution for such purposes, because even though 
we did survey the area with a soil auger before digging each pro�le, variations in soil 
depths and characteristics are certainly present. Borders between di�erent soil types may 
also vary. Improving the accuracy by digging more pro�les would be the best option for 
smaller areas, but on large plains this would require considerably more funds. Expecting 
that farmers will pay for costly soil analyses on their land themselves is probably too far-
fetched, but we believe that funds could be acquired from the EU under di�erent rural 
development or water protection schemes if there was enough political will. Such a 
systematic survey of soil characteristics in vulnerable areas would greatly bene�t both 
environment and agriculture, providing clean natural resources and giving farmers better 
insight into the medium they work with and potentially saving them money by allowing 
for a more balanced fertilization. With limited information we currently have, such precise 
management is not yet possible, but there are other ways of eliminating the uncertainty. 
Use of computer models like Soil and Water Assessment Tool (SWAT) (Neitsch in sod., 
2011) for assessing movement of water and solids through soils is de�nitely a more elegant 
route to take, given their wide use and accuracy (Busch et al., 2004; Hesse et al., 2008; 
Mispan et al., 2015).

     )LJXUH����/RFDWLRQV�RI�WZR�PDLQ�SXPSLQJ�VWDWLRQV�ZLWK�GLৼHUHQW�OHYHOV�RI�:3=V�RQ�
.UãNR�SROMH��/HIW�PDS�IHDWXUHV�WKH�PDLQ�ODQG�XVH�W\SHV�DQG�ULJKW�PDS�WKH�PDLQ�VRLO�W\SHV��
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7KH�QH[W�VWHS�LQ�RXU�UHVHDUFK�LV�WR�XVH�WKH�DOUHDG\�FROOHFWHG�GDWD�WR�PRGHO�ZDWHU�PRYHPHQW�
DQG� OHDFKLQJ� FKDUDFWHULVWLFV� LQ� WKH� DUHD� EDVHG� RQ� GL൵HUHQW� DJULFXOWXUDO� SURGXFWLRQ�
VFKHPHV��8VLQJ�GL൵HUHQW�PDQDJHPHQW�DQG�FOLPDWH�VFHQDULRV�ZH�ZLOO�EH�DEOH�WR�JHW�D�EHWWHU�
XQGHUVWDQGLQJ�RI�QLWUDWH�VRXUFHV�DQG�SDWKZD\V��8OWLPDWHO\��ZH�ZLOO�GHYHORS�D�PHWKRG�IRU�
DQ�LQWHJUDWHG�VSDWLDO�DOORFDWLRQ�RI�ZDWHU�SURWHFWLRQ�PHDVXUHV�RQ�.UãNR�SROMH�SODLQ��EDVHG�
RQ�VXVFHSWLELOLW\�RI�VRLOV�IRU�OHDFKLQJ�DV�ZHOO�DV�FRVWV�FRQQHFWHG�ZLWK�GL൵HUHQW�SURWHFWLYH�
PHDVXUHV��:LWK�WKLV�ZH�KRSH�WR�¿QG�D�ZD\�WR�GHVLJQDWH�WKH�EHVW�DJURWHFKQLFDO�PHDVXUH�
ERWK�LQ�LWV�SURWHFWLYHQHVV�DQG�FRVW�H൵HFWLYHQHVV�WR�HDFK�RI�WKH�VRLO�W\SHV�LQ�WKH�DUHD��7KDW�
ZRXOG�EH�D�ZLQ�ZLQ�VLWXDWLRQ�ERWK�IRU�DJULFXOWXUH�DQG�HQYLURQPHQW�

CONCLUSION

7KH�VWXG\�KDV�VKRZQ�WKDW�WKHUH�DUH�GL൵HUHQFHV�LQ�ERWK�VRLO�DQG�ODQG�XVH�EHWZHHQ�:3=�
��DURXQG� WZR�PDLQ�GULQNLQJ�ZDWHU�SXPSLQJ�VWDWLRQV� LQ� WKH�DUHD�±� WKH�FORVHG�SXPSLQJ�
VWDWLRQ�'UQRYR�LV�VXUURXQGHG�E\�D�KLJKHU�SHUFHQWDJH�RI�DUDEOH�ODQG�DQG�LV�ORFDWHG�RQ�D�VRLO�
ZLWK�KLJKHU�K\GUDXOLF�FRQGXFWLYLW\��2XU�UHVHDUFK�KDV�FRQ¿UPHG�ZKDW�RWKHU�DXWKRUV�KDYH�
VXJJHVWHG�±�WKDW�GHWDLOHG�VRLO�PDSV�RI�YXOQHUDEOH�DUHDV�DUH�FHUWDLQO\�LPSRUWDQW�IRU�IXUWKHU�
ZRUN��1H[W� VWHS� LQ� RXU� UHVHDUFK� LV� WR� XVH� D� 6:$7�PRGHO� WR� HYDOXDWH� QLWUDWH� OHDFKLQJ�
SRWHQWLDO�RI�GL൵HUHQW�VRLO�W\SHV�DQG�PDQDJHPHQW�VFHQDULRV�DQG�GHYHORS�D�PHWKRG�IRU�DQ�
LQWHJUDWHG�VSDWLDO�DOORFDWLRQ�RI�ZDWHU�SURWHFWLRQ�PHDVXUHV�EDVHG�RQ�WKHLU�HQYLURQPHQWDO�
DQG�HFRQRPLF�H൶FLHQF\�
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PRIJEDLOG PRIMJENE IMPOSEKSA KOD OCJENE 
EKOLOŠKOG STANJA PRIOBALNIH VODA JADRANA

Anita Erdelez, Martina Furdek, Anamaria Štambuk,

6$ä(7$.� ,PSRVHNV�� UD]YRM�PXãNLK�VSROQLK�RUJDQD�NRG�åHQNL�SUHGQMRãNUåQLK�SXåHYD��
QDMþHãüH�MH�X]URNRYDQ�RQHþLãüHQMHP�PRUD�RUJDQRNRVLWURYLP�VSRMHYLPD�L]�SURWXREUDãWDMQLK�
SUHPD]D��9LVRNL�VWXSDQM�LPSRVHNVD�PRåH�GRYHVWL�GR�VWHULOQRVWL�åHQNL�L�SRVOMHGLþQR�L]X-

PLUDQMD� SRSXODFLMH��6� JOHGLãWD�'LUHNWLYH�R� YRGDPD� L� RþXYDQMD� UD]QROLNRVWL� L� ERJDWVWYD�
EHQWRVNH� IDXQH�� SRMDYD� VWHULOQRVWL� X� åHQNL�SXåHYD�NDR�SRVOMHGLFD� LPSRVHNVD�PRåH�ELWL�
MHGDQ�RG� þLPEHQLND�X�RGUHÿLYDQMX�JUDQLFD� UD]OLþLWLK�NODVD� HNRORãNRJ� VWDQMD�SULREDOQLK�
YRGD��'REUR�VWDQMH�RGUHÿHQR�MH�RGVXVWYRP�UL]LND�]D�L]XPLUDQMH�SRSXODFLMH��ãWR��NDG�MH�X�
SLWDQMX�LPSRVHNV��SRGUD]XPLMHYD�EDUHP�RGVXVWYR�VWHULOQLK�åHQNL��,VWUDåLYDQMD�LPSRVHN-

sa na volku +H[DSOH[�WUXQFXOXV�QD�SRGUXþMX�VUHGQMHJ�-DGUDQD�SURYHGHQD�������L�������
JRGLQH�X]�SULPMHQX�SUHGORåHQLK�JUDQLþQLK�YULMHGQRVWL�RPMHUD�HNRORãNH�NDNYRüH��2(.��
SRND]XMX�GD�QD�QLWL�MHGQRM�RG����LVWUDåLYDQLK�ORNDFLMD�SR�ELRORãNRP�HOHPHQWX�NDNYRüH�
NRML�VH�WHPHOML�QD�LPSRVHNVX�QLMH�SRVWLJQXWR�VWDQMH�SULREDOQLK�YRGD�NODVL¿FLUDQR�NDR�GR-

EUR��2GUHÿLYDQMH�JUDQLþQLK�YULMHGQRVWL�2(.�D�]D�ELRLQGLNDWRUVNH�YUVWH�SRSXW�YROND�H.

WUXQFXOXV�QD�UD]LQL�6UHGR]HPOMD�PRJXüL� MH�VOMHGHüL�NRUDN�X�ãLUHP�NRQWHNVWX�NRULãWHQMD�
LPSRVHNVD�NDR�ELRPDUNHUD�X�RFMHQL� HNRORãNRJ� VWDQMD�SULREDOQLK�YRGD�X�RNYLUX�'LUHN-

WLYH�R�YRGDPD��3ULKYDWOMLYL� WURãNRYL� L� MHGQRVWDYQD�PHWRGRORJLMD� LVWUDåLYDQMD�LPSRVHNVD�
SUXåDMX�QRYH�PRJXüQRVWL�X�PRQLWRULQJ�SURJUDPLPD�NRML�VH�SURYRGH�X�RNYLUX�'LUHNWLYH�R�
YRGDPD�X�-DGUDQX�
./-8ý1(�5,-(ý,�� HNRORãNR� VWDQMH� SULREDOQLK� YRGD�� LPSRVHNV�� ELRLQGLNDWRUVND� YUVWD��
volak +H[DSOH[�WUXQFXOXV��PRQLWRULQJ��

PROPOSED APPLICATION OF IMPOSEX IN ECOLOGICAL STATUS 
ASSESSMENT OF ADRIATIC COASTAL WATERS 

$%675$&7�� Imposex, a superimposition of male sex characteristics in female proso-
branch gastropods, is most commonly caused by organotins introduced into the marine 
environment mainly through the application in antifouling coatings. A high degree of 
imposex may lead to female sterility and, consequently, a population extinction. From 
the viewpoint of the Water Framework Directive (WFD) that supports the conservation 
of the diversity and abundance of each population, the appearance of sterility in female 
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snails as a consequence of imposex can be one of the factors in determining the boundar-
ies of di�erent classes of ecological status in coastal waters. Good status is determined by 
the absence of risk of a population extinction which, when it comes to imposex, implies 
at least the absence of sterile females. Investigations of imposex in gastropod Hexaplex 
trunculus in the central Adriatic area conducted in 2014 and 2015 and implementing the 
proposed Ecological Quality Ratio (EQR) showed that none of the 19 investigated sites 
achieved good ecological status of the marine environment according to the biological 
quality element based on imposex. �e determination of the EQR values for bioindicators 
such as H. trunculus at the Mediterranean level could be the next step in the broader con-
text of the use of imposex as biomarker in the assessment of the ecological status of coastal 
waters under the WFD. Eligible costs and a simple methodology of imposex investigations 
provide new opportunities for monitoring programmes implemented under the WFD in 
the Adriatic.
.(<:25'6��HFRORJLFDO�VWDWXV�RI�FRDVWDO�ZDWHUV��LPSRVH[��ELRLQGLFDWRU��EDQGHG�PXUH[�
+H[DSOH[�WUXQFXOXV��PRQLWRULQJ��

1. UVOD

Tijekom sedamdesetih i osamdesetih godina prošlog stoljeća organokositrovi spojevi, 
prvenstveno tributilkositar (TBT), korišteni su zbog svojih biocidnih svojstava u 
protuobraštajnim premazima brodova. Premazi s TBT-om imali su trajnost i do 5 godina 
što je uvelike smanjivalo troškove održavanja brodova i same plovidbe. Široka upotreba 
ovih premaza smanjena je nakon što je uvtrđeno da snažna biocidna svojstva TBT-a imaju 
negativan učinak na neciljane organizme, prvenstveno školjkaše i puževe. Kod kamenica 
Crassostrea gigas (�unberg, 1793) TBT uzrokuje anomalije u rastu, dok se kod mnogih 
vrsta puževa javlja imposeks. Imposeksom se naziva pojava razvoja muških spolnih 
organa u ženki prednjoškržnih puževa (Smith, 1971). U visokim stadijima imposeks 
dovodi do sterilnosti ženki što za posljedicu može imati izumiranje populacije. S obzirom 
na rasprostranjenost vrsta koje razvijaju imposeks, radi se o globalnom fenomenu (Titley-
O’Neal i drugi, 2011). 
Nakon što je osamdesetih godina prošlog stoljeća prepoznat toksični učinak TBT-a, 
korištenje organokositrevih spojeva u protuobraštajnim premazima zabranjeno je u 
mnogim državama svijeta uključivo cijelu Europu (Furdek i drugi, 2012). Organokositrovi 
spojevi proglašeni su jednim od glavnih onečišćivala u Aneksu VIII Direktive o vodama 
2000/60/EC, a TBT jednom od prioritetnih tvari u području vodnog gospodarstva 
(2455/2001/EZ) koju treba pratiti kako bi se ocijenilo kemijsko stanje vodnih tijela. 
Prisutnost TBT-a u vodama u Republici Hrvatskoj regulirana je propisivanjem standarda 
kakvoće vodnog okoliša (SKVO) za ocjenu kemijskog stanja voda u vidu prosječne 
godišnje koncentracije (PGK) i najveće godišnje koncentracije (MGK) tributilkositrovih 
spojeva kroz Uredbu o standardu kakvoće voda (Narodne novine 73/13, 151/14, 78/15, 
61/16 i 80/18). Imajući u vidu da je de�nirana prosječna godišnja masena koncentracija 
TBT-a vrlo niska i za priobalne vode iznosi 0,2 ng TBT/l za cijelu Europu, kemijske analize 
organokositrovih spojeva pri takvim koncentracijama obično je teško provesti čak i kad se 
radi o najosjetljivijim analitičkim metodama. Kako različite vrste puževa imaju različitu 
osjetljivost na TBT u smislu pojave imposeksa, niska osjetljivost pojedinih vrsta čini ih 
dobrim bioindikatorima onečišćenja morskog okoliša TBT-om (Erdelez, 2018). Zbog toga 
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je imposeks kao biološki odgovor na TBT kod puževa vrijedan alat u procjeni stupnja 
onečišćenja i utjecaja TBT-a na morski okoliš te je kao takav postao obvezni kriterij unutar 
OSPAR programa praćenja stanja morskog okoliša sjeveroistočne atlantske obale (OSPAR, 
2004).
Budući da imposeks ne predstavlja samo odgovor morskih organizama na onečišćenje 
TBT-om, već i učinak TBT-a na raznolikost biocenoza, u zadnjih par godina pojavila 
se ideja o korištenju imposeksa kao jednog od bioloških elemenata kakvoće za potrebe 
vrednovanja i klasi�kacije ekološkog stanja priobalnih voda u programima praćenja 
stanja voda koje nalaže Direktiva o vodama (npr. WFD-UKTAG, 2014). U ovom radu 
predstavljena su dosadašnja istraživanja na tu temu i mogućnosti primjene imposeksa kod 
ocjene ekološkog stanja priobalnih voda Jadrana.

PRIOBALNIH VODA  

'LUHNWLYD�R�YRGDPD�QDODåH�GD�]HPOMH�þODQLFH�PRUDMX�WHåLWL�SRVWL]DQMX�EDUHP�GREURJ�VWDQMD�
YRGD��D�WDPR�JGMH�MH�VWDQMH�YRGD�YHü�VDGD�GREUR��WUHED�JD�RGUåDYDWL��.RQDþQL�FLOM�'LUHNWLYH�
MH�SRVWLüL�XNODQMDQMH�SULRULWHWQLK�RSDVQLK�WYDUL�L�GRSULQLMHWL�SRVWL]DQMX�NRQFHQWUDFLMD�WYDUL�
X�PRUVNRP� RNROLãX� NRMH� VX� EOLVNH� YULMHGQRVWLPD� NRMH� VH� SULURGQR� SRMDYOMXMX�� 5RN� ]D�
SRVWL]DQMH�GREURJ�VWDQMD��SULREDOQLK��YRGD�ELOD�MH�������JRGLQD��
8�5HSXEOLFL�+UYDWVNRM� VWDQGDUG�NDNYRüH�YRGD� WH�HOHPHQWL� ]D�RFMHQMLYDQMH� VWDQMD�YRGD�
SURSLVDQL�VX�8UHGERP�R�VWDQGDUGX�NDNYRüH�YRGD��1DURGQH�QRYLQH�����������������������
������L���������6WDQMH�SRYUãLQVNLK�YRGD�RGUHÿXMH�VH�QD�WHPHOMX�HNRORãNRJ�L�NHPLMVNRJ�
VWDQMD� YRGD�� (NRORãNR� VWDQMH� SRYUãLQVNLK� YRGD� RFMHQMXMH� VH� X� RGQRVX� QD� ELRORãNH��
KLGURPRUIRORãNH� L�RVQRYQH�¿]LNDOQR�NHPLMVNH� L�NHPLMVNH�HOHPHQWH�NRML�SUDWH�ELRORãNH�
HOHPHQWH��%LRORãNL� HOHPHQWL� NDNYRüH� ]D� �SRYUãLQVNH�� SULREDOQH� YRGH� VX�� ¿WRSODQNWRQ��
PDNURDOJH��PRUVNH� FYMHWQLFH� L�PDNUR]RREHQWRV�� =D� RFMHQX� HNRORãNRJ� VWDQMD� VXNODGQR�
'LUHNWLYL�WUHED�RFLMHQLWL�VYDNL�RG�HOHPHQDWD�ELRORãNH�NDNYRüH�NRULãWHQMHP�RPMHUD�HNRORãNH�
NDNYRüH� �2(.�� NDR� RGQRVD� L]PHÿX� YULMHGQRVWL� ELRORãNRJ� SDUDPHWUD� X� RGUHÿHQRP�
YRGQRP�WLMHOX� L�YULMHGQRVWL�]D� WDM�SDUDPHWDU�X�UHIHUHQWQLP�XYMHWLPD�SULPMHQMLYLP�]D�WR�
YRGQR�WLMHOR��2FMHQD�HNRORãNRJ�VWDQMD�WHPHOML�VH�QD�YULMHGQRVWLPD�2(.�NRMH�GH¿QLUDMX�
SHW�NDWHJRULMD�HNRORãNRJ�VWDQMD��YUOR�GREUR�LOL�UHIHUHQWQR��GREUR��XPMHUHQR�GREUR��ORãH�L�
YUOR�ORãH��*UDQLþQH�YULMHGQRVWL�NDWHJRULMD�HNRORãNRJ�VWDQMD�ELRORãNLK�HOHPHQDWD�NDNYRüH��
L]UDåHQH�NDR�2(.��SURSLVDQH�VX�8UHGERP�]D�VYDNX�RG�SHW�NDWHJRULMD�HNRORãNRJ�VWDQMD��
2PMHU�HNRORãNH�NDNYRüH�NUHüH�VH�RG���GR���SUL�þHPX�YULMHGQRVW���SUHGVWDYOMD�UHIHUHQWQH�
XYMHWH��D�YULMHGQRVW���]QDþDMDQ�XWMHFDM��
8]LPDMXüL� X� RE]LU� GD� MH� RVQRYQD� VYUKD� 'LUHNWLYH� R� YRGDPD� RþXYDQMH� UD]QROLNRVWL� L�
ERJDWVWYD�VYDNH�SRSXODFLMH��SRMDYD�VWHULOQRVWL�X�åHQNL�SXåHYD�NDR�NUDMQML�VWDGLM�UD]YRMD�
LPSRVHNVD�PRåH�ELWL�MHGDQ�RG�þLPEHQLND�X�RGUHÿLYDQMX�JUDQLFD�UD]OLþLWLK�NODVD�HNRORãNRJ�
VWDQMD�YH]DQR�X]�LPSRVHNV��,PSRVHNV�VH�UD]YLMD�NUR]�QHNROLNR�VWDGLMD�L�RSLVXMH�LQGHNVLPD�
LPSRVHNVD�� =D� UD]OLþLWH� YUVWH� SXåHYD� X� OLWHUDWXUL� VX� GH¿QLUDQH� UD]OLþLWH� NODVL¿NDFLMH�
VWDGLMD�LPSRVHNVD��D�QDMþHãüH�VH�UDGL�R���GR���VWDGLMD��1LåL�VWDGLML�SUHGVWDYOMDMX�SRþHWQX�
SRMDYX�VMHPHQRYRGD��GRN�YLãL�SUHGVWDYOMDMX�VMHPHQRYRG�NRML�MH�SUHUDVWDR�YDJLQDOQL�RWYRU�
L� SRQHNDG� GRYHR� GR� UD]GMHOMLYDQMD� NDSVXODUQH� åOLMH]GH� ãWR� UH]XOWLUD� VWHULOLWHWRP�åHQNH��
3RþHWQH� NODVL¿NDFLMH� VWDGLMD� þHVWR� VH� V� YUHPHQRP�GRSXQMDYDMX� EXGXüL� GD� VH� XRþDYDMX�
SRGWLSRYL�SRMHGLQLK�VWDGLMD��1D�WHPHOMX�VWDGLMD�NRMLPD�VH�RSLVXMH�UD]YLMHQRVW�VMHPHQRYRGD�
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L]UDþXQDYD�VH�LQGHNV�9'6,�]D�LVWUDåLYDQX�SRSXODFLMX��,QGHNV�9'6,�SR�GH¿QLFLML�SUHGVWDYOMD�
VUHGQMX�YULMHGQRVW�VYLK�VWDGLMD�LPSRVHNVD�X�X]RUNX�
9'6,� ��VXPD�YULMHGQRVWL�VWDGLMD�LPSRVHNVD�VYLK�åHQNL���EURM�åHQNL�X�LVWUDåLYDQRM�SRSXODFLML�    (1)

,QGHNV� 9'6,� NRULVWL� VH� ]D� L]UDþXQ� 2(.�D�� NDG� VH� UDGL� R� LPSRVHNVX� NDR� PRJXüHP�
ELRORãNRP�HOHPHQWX�NDNYRüH�SULREDOQLK�YRGD��:)'�8.7$*��������/DUDQMHLUR�L�GUXJL��
�������9ULMHGQRVW�2(.�L]UDþXQDYD�VH�NRULãWHQMHP�9'6,�NDNR�MH�SULND]DQR�X�L]UD]X�����
�:)'�8.7$*��������/DUDQMHLUR�L�GUXJL�������������

                                      (2
(2)

�0� �PDNVLPDOQD�YULMHGQRVW�9'6,�NRMX�SRSXODFLMD�PRåH�SRVWLüL��2� �L]PMHUHQL�9'6,�

6�RE]LURP�GD�UD]OLþLWH�YUVWH�SXåHYD�LPDMX�UD]OLþLWX�RVMHWOMLYRVW�QD�7%7�L�UD]OLþLW�UD]YRM�
LPSRVHNVD��NODVH�HNRORãNRJ�VWDQMD�RGQRVQR�JUDQLþQH�YULMHGQRVWL�2(.�SRWUHEQR�MH�LVWUDåLWL�
]D�VYDNX�SRMHGLQX�ELRLQGLNDWRUVNX�YUVWX��8�]DGQMLK�SDU�JRGLQD�X�YLãH�UDGRYD�SUHGORåHQH�
VX�JUDQLþQH�YULMHGQRVWL�2(.�]D�YUVWH�1XFHOOD�ODSLOOXV (Linnaeus, 1758) (WFD-UKTAG, 

2014; Laranjeiro i drugi, 2015; 2018), +H[DSOH[�WUXQFXOXV (Linnaeus, 1758) (Erdelez i 

GUXJL��������&DFFLDWRUH� L�GUXJL���������7ULWLD�UHWLFXODWD (Linnaeus, 1758) (Laranjeiro i 

drugi, 2015; 2018) i 1DVVDULXV�QLWLGXV��-H൵UH\V���������&DFFLDWRUH�L�GUXJL��������

3. OCJENA STANJA PRIOBALNIH VODA SREDIŠNJEG JADRANA 

7LMHNRP� ������ L� ������ JRGLQH� X� VUHGLãQMHP� GLMHOX� -DGUDQD� SURYHGHQR� MH� LVWUDåLYDQMH�
LPSRVHNVD�L�RQHþLãüHQMD�EXWLONRVLWURYLP�VSRMHYLPD�QD�XNXSQR����SRVWDMD��6OLNH����L�����QD�
YUVWL�+��WUXQFXOXV��7LMHNRP�]DGQMLK�QHNROLNR�GHVHWOMHüD�LPSRVHNV�NRG�YROND�+��WUXQFXOXV
þHVWR�MH�LVWUDåLYDQ�X�YH]L�V�RQHþLãüHQMHP�7%7�RP�X�PQRJLP�]HPOMDPD�6UHGR]HPOMD��D�
X�QHNROLNR�QDYUDWD� L�X�+UYDWVNRM��3ULPH�L�GUXJL��������*DUDYHQWD� L�GUXJL��������������
6WDJOLþLü� L� GUXJL�� ������ &DULü� L� GUXJL�� ������ (UGHOH]� L� GUXJL�� ������ (UGHOH]�� �������
,VWUDåLYDQMH�LPSRVHNVD�QD�YRONX��NRMH�MH�SURYHGHQR�������JRGLQH��GHWDOMQR�MH�RSLVDQR�X�
UDGRYLPD�(UGHOH]�L�GUXJL��������L�(UGHOH]���������D�RQR�L]�������X�UDGX�(UGHOH]���������
8�QDVWDYNX�VH�GDMH�NUDWDN�SUHJOHG�UH]XOWDWD�LVWUDåLYDQMD�SURYHGHQLK�������L�������JRGLQH�
X�+UYDWVNRM�
3UYL�GLR�LVWUDåLYDQMD�SURYHGHQ�MH�������JRGLQH�QD���SRVWDMD�QD�ãLUHP�VSOLWVNRP�SRGUXþMX�
L� SRVWDML� 0DOL� 6WRQ� QD� XNXSQR� ���� MHGLQNL� YROND�� 'UXJL� GLR� LVWUDåLYDQMD� SURYHGHQ�
MH�������JRGLQH�QD����SRVWDMD�RG�=DGUD�GR�'XEURYQLND�QD�XNXSQR����� MHGLQNL�YROND��
,VWUDåLYDþNH�SRVWDMH�NDWHJRUL]LUDQH�VX�V�RE]LURP�QD�LQWHQ]LWHW�EURGVNRJ�SURPHWD�L�V�WLPH�
SRYH]DQLP�PRJXüLP�RQHþLãüHQMHP�7%7�RP�� -HGLQNH�YRODND�SULNXSOMHQH� VX� URQMHQMHP�
QD�GDK� L� XSRWUHERP�DXWRQRPQRJ� URQLODþNRJ� DSDUDWD� QD� GXELQL� �����P�� ,VWUDåLYDQMH� MH�
REXKYDWLOR�LVWUDåLYDQMH�LPSRVHNVD��LVWUDåLYDQMH�RQHþLãüHQRVWL�EXWLONRVLWURYLP�VSRMHYLPD�
WH� LVWUDåLYDQMH� SRYH]DQRVWL� LPSRVHNVD� V� RQHþLãüHQMHP� 7%7�RP�� ,VWUDåLYDQMH� X� ������
JRGLQL�SURYHGHQR�MH�QD�SRVWDMDPD�QD�NRMLPD�MH�GHVHW�JRGLQD�UDQLMH�LVWUDåLYDQ�LPSRVHNV�X�
VYUKX�XWYUÿLYDQMD�YUHPHQVNRJ�WUHQGD�SRMDYOMLYDQMD�LPSRVHNVD��5H]XOWDWL�LVWUDåLYDQMD�VX�
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SRND]DOL�GD�MH�]DEUDQD�NRULãWHQMD�7%7�D�X�SURWXREUDãWDMQLK�SUHPD]LPD�NRMD�MH�QD�VQD]L�
RG�������JRGLQH�X�5HSXEOLFL�+UYDWVNRM�UH]XOWLUDOD�VPDQMHQMHP�UD]LQH�7%7�D�X�VUHGQMHP�
-DGUDQX�� QR� QLMH� UH]XOWLUDOD� RSRUDYNRP� LVWUDåLYDQLK� SRSXODFLMD� YROND�+�� WUXQFXOXV u 

GHVHWRJRGLãQMHP�UD]GREOMX�RG�������GR�������JRGLQH��EXGXüL�GD�MH�NRG�VYLK�LVWUDåLYDQLK�
SRSXODFLMD�XWYUÿHQD�SULVXWQRVW�LPSRVHNVD�L�WR�V�YUOR�YLVRNLP�XGMHORP�åHQNL�V�LPSRVHNVRP��
�����L�YLãH��8GLR�VWHULOQLK�åHQNL�SR�SRVWDMDPD�NUHWDR�VH�RG���GR������� ,VWUDåLYDQMHP�
MH�� VXNODGQR� UH]XOWDWLPD� VOLþQLK� LVWUDåLYDQMD� X� VYLMHWX�� SRWYUÿHQD� NRUHODFLMD� LQWHQ]LWHWD�
LPSRVHNVD�V�PDVHQLP�XGMHORP�7%7�D�L�XNXSQLK�EXWLONRVLWURYLK�VSRMHYD�X�WNLYLPD�YROND��
'D�EL�VH�RGUHGLOR�HNRORãNR�VWDQMH�SULREDOQLK�YRGD�X�LVWUDåLYDQLP�SRGUXþMLPD�NRULãWHQMHP�
LPSRVHNVD�NDR�ELRORãNRJ�SDUDPHWUD��GH¿QLUDQH�VX�NODVH�HNRORãNRJ�VWDQMD�SULREDOQLK�YRGD�
NRMH� VH� ED]LUDMX� QD� LPSRVHNVX� �7DEOLFD� ���� L� SUHGORåHQH� VX� JUDQLþQH� YULMHGQRVWL�2(.�
(Tablica 2.). 

7DEOLFD����2SLV�NODVD�HNRORãNRJ�VWDQMD�SULREDOQLK�YRGD�V�RE]LURP�QD�SULVXWQRVW�LPSRVHNVD�
�SUHPD�(UGHOH]�L�GUXJL�������

Klasa ekološkog 
stanja

Opis klase s obzirom na prisutnost imposeksa u populaciji volka H.

trunculus

Vrlo dobro ili 
referentno stanje

Stanje odgovara nepromijenjenim okolišnim uvjetima i postiže se pri 
odsutnosti (ili vrlo maloj prisutnosti) antropogenih utjecaja. Radi se o 
stanju koje odgovara vrlo niskim masenim koncentracijama TBT-a u moru 
koje su najčešće ispod granica detekcije najosjetljivijih analitičkih metoda

Dobro stanje
Odsustvo rizika za izumiranje populacije, što kad je u pitanju imposeks 
podrazumijeva barem odsustvo sterilnih ženki.

Umjereno dobro 
stanje

Stanje podrazumijeva nizak rizik od izumiranja populacije i uključuje 
pojavu sterilnih ženki.

Loše stanje
Stanje odgovara ozbiljnim devijacijama u bogatstvu populacije 
uzrokovanim visokim sterilitetom ženki

1D�RVQRYL�SUHGORåHQLK�2(.�NODVD�]D�YUVWX�+�� WUXQFXOXV�RFLMHQMHQR� MH�HNRORãNR�VWDQMH�
PRUVNRJ� RNROLãD� QD� SRGUXþMX� VUHGQMHJ� -DGUDQD� ]D� ������ L� ������ JRGLQX� V� RE]LURP�QD�
VWDQMH�SRSXODFLMH�YROND��5H]XOWDWL�SURYHGHQLK�LVWUDåLYDQMD�SRND]XMX�GD�QD�QLWL�MHGQRM�RG�
LVWUDåLYDQLK�ORNDFLMD�SR�ELRORãNRP�HOHPHQWX�NDNYRüH�NRML�VH�WHPHOML�QD�LPSRVHNVX�QLMH�
SRVWLJQXWR�VWDQMH�NODVL¿FLUDQR�NDR�GREUR�SD�þDN�QL�X�SRGUXþMX�0DORVWRQVNRJ�]DOMHYD�NRML�
SUHGVWDYOMD� ]DãWLüHQR� SRGUXþMH� �(UGHOH]� L� GUXJL�� ������(UGHOH]�� ������� 6YH� LVWUDåLYDQH�
QDXWLþNH�PDULQH� �%LRJUDG� QD�0RUX��0DULQD� NUDM�7URJLUD��0LOQD� QD�%UDþX�� WH� OXþLFD� X�
%DãNRM�9RGL�RFLMHQMHQH�VX�NDR�SRGUXþMD�ORãHJ�HNRORãNRJ�VWDQMD�SULREDOQLK�YRGD��6YH�RVWDOH�
LVWUDåLYDQH�SRVWDMH��SD�L�RQH�X�NRMLPD�MH�LQWHQ]LWHW�EURGVNRJ�SURPHWD�QL]DN��RFLMHQMHQH�VX�
NDR�SRGUXþMD�XPMHUHQR�GREURJ�HNRORãNRJ�VWDQMD�
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6OLND����,VWUDåLYDþNH�SRVWDMH�X�UD]GREOMX�WUDYDQM�VYLEDQM�������JRGLQH��$�±�SRVWDMH�V�
LQWHQ]LYQLP�EURGVNLP�SURPHWRP��1�±�SRVWDMH�VD�VODELMLP�EURGVNLP�SURPHWRP��$�� �

6SOLW�WUDMHNWQD�OXND��$�� �9UDQMLF��$�� �7URJLU�PDULQD��$�� �6SOLW�PDULQD�6SLQXW��1�� �
0DOL�6WRQ��1�� �0DULQD�X]JDMDOLãWH��1�� �ýLRYR����SUHX]HWR�L]�(UGHOH]�������

6OLND����,VWUDåLYDþNH�SRVWDMH�X�UD]GREOMX�VYLEDQM�OLSDQM�������JRGLQH��0�±�QDXWLþNH�
PDULQH��+�±�OXþLFH��%�±�XYDOH�NRMH�VH�NRULVWH�VDPR�VH]RQVNL��3�±�UHIHUHQWQH�SRVWDMH��0��
 �0DULQD��0�� �0LOQD��0�� �%LRJUDG��+�� �%DãND�9RGD��+�� �5RJDþ��+�� �9LV��%�� �
=DWRQ��%�� �/DVWRYR��%�� �&UYHQD�/XND��3�� �%UVHþLQH��3�� �'UDJH��3�� �0DOL�6WRQ���

�SUHX]HWR�L]�(UGHOH]�������
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OCJENU EKOLOŠKOG STANJA VODA 

5H]XOWDWL� LVWUDåLYDQMD�EXWLONRVLWURYLK�VSRMHYD�X�-DGUDQX�XND]XMX�QD�SULVXWQX� L]ORåHQRVW�
RQHþLãüHQMX�7%7�RP��)XUGHN�L�GUXJL��������(UGHOH]�L�GUXJL���������2YDNYR�VWDQMH�PRåH�VH�
SRYH]DWL�V�UHVXVSHQ]LMRP�RQHþLãüHQRJ�VHGLPHQWD�L�LOL�PRJXüLP�QRYLP�XQRVLPD��)XUGHN�L�
GUXJL��������XQDWRþ�]DEUDQL�NRMD�MH�QD�VQD]L�YHü�YLãH�RG�GHVHW�JRGLQD��2QHþLãüHQL�VHGLPHQW�
]ERJ�PRJXüH�UHPRELOL]DFLMH�RQHþLãüLYDOD�SUHGVWDYOMD�VWDOQL�UL]LN�]D�SRQRYQR�RQHþLãüHQMH�
YRGQRJ�VWXSFD��9ULMHPH�SROXUD]JUDGQMH�7%7�D�X�YRGQRP�VWXSFX�MH�RG�QHNROLNR�GDQD�GR�
QHNROLNR�WMHGDQD��6WHZDUW�	�'H�0RUD���������GRN�MH�X�VHGLPHQWX�QHNROLNR�JRGLQD��'H�
0RUD�L�GUXJL���������D�SUHPD�QHNLP�DXWRULPD�þDN�L�QHNROLNR�GHVHWOMHüD��2PDH���������
SD� X� VHGLPHQWX� GROD]L� GR� DNWLYDFLMH� PRJXüHJ� SRQRYQRJ� RQHþLãüHQMD� YRGQRJ� VWXSFD��
,]ORåHQRVW� 7%7�X� GRYRGL� GR� UD]YRMD� LPSRVHNVD� NRG� PQRJLK� YUVWD� SXåHYD�� ,PSRVHNV�
PRåH� GRYHVWL� GR� VWHULOQRVWL� åHQNL�� D� VWHULOQRVW� GR� L]XPLUDQMD� SRSXODFLMH�� ,]XPLUDQMH�
SRSXODFLMH�SUHGVWDYOMD�VPDQMHQMH�UD]LQH�UD]QROLNRVWL�L�EURMQRVWL�VYRMWL�PDNUR]RREHQWRVD�
L�QHPRJXüQRVW�RVWYDUHQMD�GREURJ�HNRORãNRJ�VWDQMD�SULREDOQLK�YRGD�ãWR�MH�FLOM�SRVWDYOMHQ�
'LUHNWLYRP�R�YRGDPD��=DEUDQD�NRULãWHQMD�RUJDQRNRVLWURYLK�VSRMHYD�X�SURWXREUDãWDMQLP�
SUHPD]LPD�MRã�QHNR�YULMHPH�QHüH�ELWL�GRYROMQD�PMHUD�]D�RþXYDQMH�PRUVNRJ�RNROLãD�RG�
RQHþLãüHQMD�7%7�RP��ýDN� L� NDG� VH� SRX]GDPR� X� RGJRYRUQRVW� ORNDOQRJ� VWDQRYQLãWYD� X�
SULPMHQL�SURSLVD��XVNODGLãWHQRVW�7%7�D�X�VHGLPHQWX�QD�EURMQLP�ORNDFLMDPD�QD�-DGUDQX�
SUHGVWDYOMDW�üH�GR�GDOMQMHJ�VWDOQL�UL]LN�]D�RVMHWOMLYH�PRUVNH�YUVWH����
,PSRVHNV�NDR�ELRPDUNHU�GLUHNWQRJ�XþLQND�7%7�D�QD�åLYL�VYLMHW�PRåH�VH�X]HWL�NDR�MHGDQ�
RG�ELRORãNLK�SDUDPHWDUD�X�RFMHQL�VWDQMD�YRGD��,DNR�MH�RYD�LGHMD�YHü�SDU�JRGLQD�SULVXWQD�
X� VYLMHWX�� UDVSRORåLYD� OLWHUDWXUD� MRã� MH� XYLMHN� RVNXGQD� X� NRQNUHWQLP� L� GH¿QLWLYQLP�
VPMHUQLFDPD�]D�SULPMHQX�LGHMH��(UGHOH]�L�GUXJL��������SR�SUYL�SXW�VX�GH¿QLUDOL�SRþHWQH�
JUDQLþQH�YULMHGQRVWL�2(.�SRMHGLQLK�NODVD�HNRORãNRJ�VWDQMD�SULREDOQLK�YRGD�]D�LPSRVHNV�
NRG�YUVWH�+�� WUXQFXOXV� �7DEOLFD�����=D� LVWX�YUVWX�&DFFLDWRUH� L� GUXJL� �������SUHGVWDYLOL�
VX�QHãWR�VWURåH�2(.�JUDQLFH��7DEOLFD����ãWR�RSUDYGDYDMX�RJUDQLþHQRP�RVMHWOMLYRVWL�RYH�
YUVWH�EXGXüL�GD�VH�VWHULOQRVW�MDYOMD�WHN�NRG�PDVHQRJ�XGMHOD�7%7�D�X�PRUX�RG����QJ7%7�O�
�$ELGOL� L� GUXJL�� ������� .DNRJRG�� SUHGORåHQH� JUDQLþQH� YULMHGQRVWL�� NDNR� ]D� YUVWX� H.

WUXQFXOXV��WDNR�L�]D�RVWDOH�YUVWH��SUHGVWDYOMDMX�WHN�SUYL�NRUDN�X�XVSRVWDYOMDQMX�2(.�NODVD�
]D�LPSRVHNV�L�WUHEDOH�EL�VH�SRWYUGLWL�QD�WHPHOMX�SXQR�YHüHJ�VNXSD�SRGDWDND�

Klasa
ekološkog stanja

Erdelez i drugi (2017) Cacciatore i drugi (2018)

Predložena 
OEK granične 

vrijednosti

Odgovarajući 
VDSI

Predložena 
OEK granične 

vrijednosti

Odgovarajući 
VDSI

Vrlo dobro/Dobro 0,64 <1,8 0,91 0,43

Dobro/Umjereno 
dobro 

0,10 4,5 0,81 0,85

Umjereno dobro/Loše 0,00 5,0 0,53 2,35

Loše/Vrlo loše odsustvo populacije 0,2 4

7DEOLFD����3UHGORåHQH�YULMHGQRVWL�2(.�GH¿QLUDQH�]D�NRULãWHQMH�LPSRVHNVD�NRG�YUVWH�+��
WUXQFXOXV�NDR�HOHPHQWD�ELRORãNH�NDNYRüH�]D�RFMHQX�NODVH�HNRORãNRJ�VWDQMD�X�
RNYLUX�'LUHNWLYH�R�YRGDPD
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'H¿QLUDQMH�]DMHGQLþNH�PHWRGRORJLMH�XWYUÿLYDQMD�2(.�NODVD�]D� LPSRVHNV�QD�HXURSVNRM�
UD]LQL�]DVLJXUQR�EL�ELOR�RG�L]QLPQH�SRPRüL�]D�QDFLRQDOQD�]DNRQRGDYVWYD��
,VWUDåLYDQMD�LPSRVHNVD�X�+UYDWVNRM�UHGRP�VX�XNOMXþLYDOD�YUVWX�+��WUXQFXOXV�GRN�RVWDOD�
LVWUDåLYDQMD�X�6UHGR]HPOMX�þHVWR�XNOMXþXMX� L�YUVWH�%ROLQXV�EUDQGDULV (Linnaeus, 1758) 

�&KLDYDULQL� L� GUXJL�� ������� 6WUDPRQLWD� KDHPDVWRPD� �/LQQDHXV�� ������ �&KLDYDULQL� L�
drugi, 2003) i 1�� QLWLGXV� �&DFFLDWRUH� L� GUXJL�� �������9RODN�+�� WUXQFXOXV� MH� YUVWD� SXåD�
NRMD� MH� ãLURNR� UDVSURVWUDQMHQD�X� -DGUDQX� L� VWRJD�YUOR�SUDNWLþQD�]D�EXGXüD� LVWUDåLYDQMD��
2YD�YUVWD�QDVHOMDYD�OLWRUDO��LPD�RJUDQLþHQX�SRNUHWOMLYRVW��QHPD�SODQNWRQVNX�ODUYDOQX�ID]X�
L�RVMHWOMLYD� MH�QD�7%7��6YH�RYH�]QDþDMNH�þLQH�YUVWX�+�� WUXQFXOXV�GREULP�ELRLQGLNDWRUD�
RQHþLãüHQMD�7%7�RP�X�-DGUDQX��=D�RþHNLYDWL� MH�GD�üH�EXGXüD�LVWUDåLYDQMD�LPSRVHNVD�X�
-DGUDQX�XNOMXþLYDWL�L�GUXJH�VSRPHQXWH�YUVWH�

7%7�SUHGVWDYOMD�MHGQX�RG�SULRULWHWQLK�WYDUL�X�SRGUXþMX�YRGQRJ�JRVSRGDUVWYD�L�NDR�WDNDY�
MHGDQ� RG� SDUDPHWDUD� ]D� RGUHÿLYDQMH� NHPLMVNRJ� VWDQMD� YRGD��7RNVLþQRVW�7%7�D� RþLWXMH�
VH�X�SUYRP� UHGX�X�QMHJRYRP� WRNVLþQRP�XþLQNX�QD� ãNROMNDãH� L� SXåHYH��0RQLWRULQJRP�
SULVXWQRVWL� LPSRVHNVD� NRG� åHQNL� SXåHYD� GRELYD� VH� QHSRVUHGDQ� XYLG� X� WRNVLþQL� XþLQDN�
7%7�D�QD�PRUVNH�RUJDQL]PH��3ULPMHQD�LPSRVHNVD�NDR�MHGQRJ�RG�ELRORãNLK�SDUDPHWDUD�X�
RFMHQL�HNRORãNRJ�VWDQMD�SULREDOQLK�YRGD�UHODWLYQR�MH�QRYD�LGHMD�L�NUDWNRURþQR�SUXåD�QRYH�
PRJXüQRVWL�X�PRQLWRULQJ�SURJUDPLPD�NRML�VH�SURYRGH�X�RNYLUX�'LUHNWLYH�R�YRGDPD�X�
-DGUDQX� L� VYLMHWX�� ,SDN�� LPDMXüL�X�YLGX�]DEUDQX�NRULãWHQMD�7%7�D��RJUDQLþHQL�SROXYLMHN�
UD]JUDGQMH�7%7�D�X�VHGLPHQWX��DOL�L�UDVW�VYLMHVWL�R�RþXYDQMX�RNROLãD��LVWUDåLYDQMH�LPSRVHNVD�
DNWXDOQR�MH�VDPR�GRN�MH�7%7�SULVXWDQ�X�PRUVNRP�RNROLãX�

LITERATURA

[1] Abidli, S., Y. Lahbib & N.T. El Menif (2009): E�ects of TBT on the imposex develop-
ment, reproduction and mortality in Hexaplex trunculus (Gastropoda: Muricidae). J.

Mar. Biol. Assoc. U. K., 89: 139-146.

>�@� &DFFLDWRUH��)���6��1RYHQWD��&�$QWRQLQL��0��)RUPDOHZLF]��&��*LRQ��'��%HUWR��0��
*DEHOOLQL�	�5��%RVFROR�%UXVj���������,PSRVH[�LQ�1DVVDULXV�QLWLGXV��-H൵UH\V��������
DV�D�SRVVLEOH�LQYHVWLJDWLYH�WRRO�WR�PRQLWRU�EXW\OWLQ�FRQWDPLQDWLRQ�DFFRUGLQJ�WR�WKH�
:DWHU�)UDPHZRUN�'LUHFWLYH��D�FDVH�VWXG\�LQ�WKH�9HQLFH�/DJRRQ��,WDO\���(FRWR[LFRO��
(QYLURQ��6DI���±���

>�@� &DFFLDWRUH��)���5��%RVFROR�%UXVj��6��1RYHQWD��&��$QWRQLQL��9��0RVFKLQR��0��)RU-
PDOHZLF]��&��*LRQ��'��%HUWR��0��*DEHOOLQL�	�0��*��0DULQ���������,PSRVH[�OHYHOV�
DQG� EXW\OWLQ� FRPSRXQGV� �%7V�� LQ�+H[DSOH[� WUXQFXOXV� �/LQQDHXV�� ������ IURP� WKH�
QRUWKHUQ�$GULDWLF�6HD��,WDO\���(FRORJLFDO�ULVN�DVVHVVPHQW�EHIRUH�DQG�DIWHU�WKH�EDQ��
(FRWR[LFRO��(QYLURQ��6DI����������������

>�@� &DULü��+���*��.OREXþDU�	�$��âWDPEXN���������(FRWR[LFRORJLFDO�ULVN�DVVHVVPHQW�RI�
DQWLIRXOLQJ�HPLVVLRQV�LQ�D�FUXLVH�VKLS�SRUW��-��&OHDQ��3URG����������������

>�@� &KLDYDULQL��6���3��0DVVDQLVVR��3��1LFRODL��&��1RELOL�	�5��0RUDELWR���������%XW\O-
WLQV�FRQFHQWUDWLRQ�OHYHOV�DQG�LPSRVH[�RFFXUUHQFH�LQ�VQDLOV�IURP�WKH�6LFLOLDQ�FRDVWV
�,WDO\���&KHPRVSKHUH��������������
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>�@� 'H�0RUD��6�-���&��6WHZDUW�	�'��3KLOLSV���������6RXUFHV�DQG�UDWH�RI�GHJUDGDWLRQ�RI�
WUL�Q�EXW\O�WLQ�LQ�PDULQH�VHGLPHQWV�QHDU�$XFNODQG��1HZ�=HDODQG��0DU��3ROOXW��%XOO���
����������

>�@� 'LUHNWLYD� ��������(=� (XURSVNRJ� SDUODPHQWD� L� 9LMHüD� RG� ���� OLVWRSDGD� ������ R�
XVSRVWDYL� RNYLUD� ]D� GMHORYDQMH� =DMHGQLFH� X� SRGUXþMX� YRGQH� SROLWLNH��2-� /� �����
���������������SS�

>�@� (UGHOH]�$���0��)XUGHN�7XUN��$��âWDPEXN��,��äXSDQ�	�0��3HKDUGD���������(FRORJL-
FDO�TXDOLW\�VWDWXV�RI�WKH�$GULDWLF�FRDVWDO�ZDWHUV�HYDOXDWHG�E\�WKH�RUJDQRWLQ�SROOXWLRQ�
ELRPRQLWRULQJ��0DULQH�3ROOXWLRQ�%XOOHWLQ���������������������

>�@� (UGHOH]�� $�� �������� 9RODN� +H[DSOH[� WUXQFXOXV� NDR� ELRLQGLNDWRU� RQHþLãüHQMD� X�
-DGUDQX��'RNWRUVND�GLVHUWDFLMD��6YHXþLOLãWH�X�6SOLWX��6YHXþLOLãQL�2GMHO� ]D� VWXGLMH�
PRUD�	�6YHXþLOLãWH�X�'XEURYQLNX������SS�

>��@� )XUGHN��0���0��9DKþLü��-��âþDQþDU��5��0LODþLü��*��.QLHZDOG�	�1��0LNDF���������
2UJDQRWLQ�FRPSRXQGV�LQ�VHDZDWHU�DQG�0\WLOOXV�JDOORSURYLFLDOLV�PXVVHOV�DORQJ�WKH�
&URDWLDQ�$GULDWLF�&RDVW��0DU��3ROOXW��%XOO���������������

>��@� *DUDYHQWD��)���)��3HOOL]]DWR��0��)DLPDOL��$��7HUOL]]L��'��0HGDNRYLF��6��*HUDFL�	�%��
3DYRQL���������,PSRVH[�LQ�+H[DSOH[�WUXQFXOXV�DW�VRPH�VLWHV�RQ�WKH�1RUWK�0HGLWHU-
UDQHDQ�&RDVW�DV�D�EDVH�OLQH�IRU�IXWXUH�HYDOXDWLRQ�RI�WKH�HৼHFWLYHQHVV�RI�WKH�WRWDO�EDQ�
RQ�RUJDQRWLQ�EDVHG�DQWLIRXOLQJ�SDLQWV��+\GURELRORJLD���������������

>��@� *DUDYHQWD��)���(��&HQWDQQL��)��3HOOL]]DWR��0��)DLPDOL��$��7HUOL]]L�	�%��3DYRQL���������
,PSRVH[� DQG� DFFXPXODWLRQ� RI� RUJDQRWLQ� FRPSRXQGV� LQ� SRSXODWLRQV� RI�+H[DSOH[�
WUXQFXOXV��*DVWURSRGD��0XULFLGDH��IURP�WKH�/DJRRQ�RI�9HQLFH��,WDO\��DQG�,VWULDQ�
FRDVW��&URDWLD���0DU��3ROOXW��%XOO���������������

>��@� /DUDQMHLUR��)���3��6iQFKH]�0DUtQ��6��*DODQWH�2OLYHLUD�	�&��%DUURVR���������7ULEX-

W\OWLQ�SROOXWLRQ�ELRPRQLWRULQJ�XQGHU�WKH�:DWHU�)UDPHZRUN�'LUHFWLYH��3URSRVDO�RI�D�
PXOWL�VSHFLHV�WRRO�WR�DVVHVV�WKH�HFRORJLFDO�TXDOLW\�VWDWXV�RI�(8�ZDWHU�ERGLHV��(FRO��
,QGLF���������������

>��@� /DUDQMHLUR��)���3��6iQFKH]�0DUtQ��,��%HQWD�2OLYHLUD��6��*DODQWH�2OLYHLUD�	�&��%DU-
URVR���������(QYLURQPHQWDO�TXDOLW\�VWDWXV�RI�WKH�3RUWXJXHVH�FRDVW�UHJDUGLQJ�7%7�
SROOXWLRQ�±�5HFRPPHQGDWLRQV�IRU�FRQVLGHULQJ�LPSRVH[�PRQLWRULQJ�ZLWKLQ�WKH�VFRSH�
RI�WKH�0DULQH�6WUDWHJ\�)UDPHZRUN�'LUHFWLYH��(FRO��,QGLF���������������

>��@� 2GOXND�EU������������(=�(XURSVNRJ�SDUODPHQWD�L�9LMHüD�RG�����VWXGHQRJD�������R�
SRSLVX�SULRULWHWQLK�WYDUL�X�SRGUXþMX�YRGQH�SROLWLNH�L�R�L]PMHQL�'LUHNWLYH���������
EZ,�2-�/��������������������SS�

>��@� 2PDH�� ,�� ��������2UJDQRWLQ� DQWLIRXOLQJ� SDLQWV� DQG� WKHLU� DOWHUQDWLYHV. Appl. Or-

JDQRPHW��&KHP��������������
>��@� 263$5�� ������ 263$5�,&(6�:RUNVKRS� RQ� WKH� HYDOXDWLRQ� DQG� XSGDWH� RI� EDFN-

JURXQG�UHIHUHQFH�FRQFHQWUDWLRQV��%�5&V��DQG�HFRWR[LFRORJLFDO�DVVHVVPHQW�FULWHULD�
�($&V��DQG�KRZ�WKHVH�DVVHVVPHQW�WRROV�VKRXOG�EH�XVHG�LQ�DVVHVVLQJ�FRQWDPLQDQWV�
LQ�ZDWHU��VHGLPHQW�DQG�ELRWD��)LQDO�UHSRUW��263$5�&RPPLVVLRQ�

>��@� 3ULPH��0���0��3HKDUGD��.��-HOLü��,��0ODGLQHR�	�&�$��5LFKDUGVRQ���������7KH�RF-
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FXUUHQFH�RI�LPSRVH[�LQ�+H[DSOH[�WUXQFXOXV�IURP�WKH�&URDWLDQ�$GULDWLF��0DU��3ROOXW��
%XOO���������������

>��@� 6PLWK��%�6����������6H[XDOLW\�LQ�WKH�$PHULFDQ�PXG�VQDLO, 1DVVDULXV�REVROHWXV�6D\��
-��0ROOXV��6WXG���������������

>��@� 6WDJOLþLü��1���0��3ULPH��0��=RNR��ä��(UDN��'��%UDMþLü��'��%ODåHYLü��.��0DGLUD]-
]D��.��-HOLü�	�0��3HKDUGD���������,PSRVH[�LQFLGHQFH�LQ�+H[DSOH[�WUXQFXOXV�IURP�
.DãWHOD�%D\��$GULDWLF�6HD��$FWD�$GULDW���������������

>��@� 6WHZDUW��&��	�6�-��'H�0RUD���������$�UHYLHZ�RI�WKH�GHJUDGDWLRQ�RI�WUL�Q�EXW\O�WLQ�LQ�
PDULQH�HQYLURQPHQW��(QYLURQ��7HFKQRO���������������

>��@� 7LWOH\�2¶1HDO��&�3���.�5��0XQNLWWULFN�	�%�$��0DF'RQDOG���������7KH�HৼHFW�RI�RU-
JDQRWLQ�RQ�IHPDOH�JDVWURSRGV��-��(QYLURQ��0RQLW�����������������

>��@� 8UHGEX�R�VWDQGDUGX�NDNYRüH�YRGD��1DURGQH�QRYLQH�����������������������������L�
�����

>��@� :)'�8.7$*��������8.7$*�&RDVWDO�:DWHU�$VVHVVPHQW�0HWKRG�±�%HQWKLF� ,Q-

YHUWHEUDWH� )DXQD��$VVHVVPHQW� RI� LPSRVH[� LQ�1XFHOOD� ODSLOOXV��:DWHU� )UDPHZRUN�
'LUHFWLYH�±�8QLWHG�.LQJGRP�7HFKQLFDO�$GYLVRU\�*URXS�

AUTORI

GU��VF��$QLWD�(UGHOH]�a
GU��VF��0DUWLQD�)XUGHN�b
GRF��GU��VF��$QDPDULD�âWDPEXN�c
GRF��GU��VF��,YDQ�äXSDQ�d
SURI��GU��VF��0HOLWD�3HKDUGD�e

a ),'21�G�R�R���8OLFD�JUDGD�9XNRYDUD�����9��=DJUHE���������+UYDWVND�
DQLWD�HUGHOH]#¿GRQ�KU

b ,QVWLWXW�5XÿHU�%RãNRYLü��%LMHQLþND�FHVWD�����=DJUHE���������+UYDWVND�
PIXUGHN#LUE�KU

c 3ULURGRVORYQR�PDWHPDWLþNL�IDNXOWHW��%LRORãNL�RGVMHN��5RRVYHOWRY�WUJ����=DJUHE���������
+UYDWVND��DQDPDULD�VWDPEXN#ELRO�SPI�KU�

d 6YHXþLOLãWH�X�=DGUX��2GMHO�]D�HNRORJLMX��DJURQRPLMX�L�DNYDNXOWXUX��7UJ�NQH]D�9LãHVODYD�
���=DGDU���������+UYDWVND��]XSDQ#XQL]G�KU

e ,QVWLWXW�]D�RFHDQRJUD¿MX�L�ULEDUVWYR��âHWDOLãWH�,��0HãWURYLüD�����6SOLW���������+UYDWVND��
PHOLWD#L]RU�KU
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HRVATSKOG JADRANA TRIBUTIL KOSITROVIM
SPOJEVIMA

6$ä(7$.��8�VNORSX�(XURSVNH�'LUHNWLYH�R�YRGDPD���������(&��WULEXWLO�NRVLWDU��7%7��
GH¿QLUDQ�MH�NDR�MHGQD�RG�SULRULWHWQLK�RQHþLãüXMXüLK�WYDUL�X�SRGUXþMX�YRGQRJ�JRVSRGDUVWYD�
NRMX�WUHED�SUDWLWL�NDNR�EL�VH�RFLMHQLOR�NHPLMVNR�VWDQMD�YRGD��D�VYH�V�FLOMHP�QMHJRYD�XN-

ODQMDQMD� L]�YRGD� L�SRVWL]DQMD�GREURJ�VWDQMD�YRGHQRJ�RNROLãD��6� WLP�FLOMHP��X�5HSXEOLFL�
+UYDWVNRM�SURYRGL�VH�QDG]RUQL�L�RSHUDWLYQL�PRQLWRULQJ�RQHþLãüHQMD�SULMHOD]QLK�L�SULREDO-
QLK�YRGD�LVWRþQRJ�-DGUDQD��D�X�RYRP�UDGX�SULND]DQL�VX�UH]XOWDWL�PRQLWRULQJD�7%7�D�SUR-

YHGHQRJ�WLMHNRP�������L�������JRGLQH��8WYUÿHQR�MH�NDNR�MH�]DJDÿHQMH�7%7�RP�QD�QDãRM�
REDOL�MRã�XYLMHN�SULVXWQR�XQDWRþ�]DEUDQL�QMHJRYH�XSRWUHEH�X�SURWXREUDãWDMQLP�ERMDPD�RG�
������JRGLQH��=DJDÿHQMH�VHGLPHQWD�7%7�RP�XWYUÿHQR�MH�QD�XNXSQR������LVWUDåLYDQLK�OR-

NDFLMD��GRN�MH�QD������ORNDFLMD�SURVMHþQD�JRGLãQMD�NRQFHQWUDFLMD�7%7�D�X�YRGHQRP�VWXSFX�
ELOD�YLãD�RG�SURSLVDQRJ�VWDQGDUGD�NDNYRüH�RNROLãD������QJ�7%7��/����ãWR�]QDþL�GD�X�WLP�
YRGQLP�WLMHOLPD�GREUR�NHPLMVNR�VWDQMH�YRGD�V�RE]LURP�QD�7%7�QLMH�SRVWLJQXWR��3ULMHOD]QH�
YRGH�ELOH�VX�]DJDÿHQLMH�RG�SULREDOQLK�YRGD��D��QDM]DJDÿHQLMLP�SRGUXþMLPD�SRND]DOD�VX�
VH�RQD�X�EOL]LQL�YHOLNLK�JUDGVNLK�OXND��RGQRVQR�SRGUXþMD�NRMD�VX�L]ORåHQD�LQWHQ]LYQLMHP�
PRUVNRP�SURPHWX�SD�WLPH�L�YHüHP�XQRVX�7%7�D�SXWHP�SURWXREUDãWDMQLK�ERMD�V�EURGRYD��
./-8ý1(�5,-(ý,��WULEXWLO�NRVLWDU��7%7���PRQLWRULQJ��]DJDÿHQMH��NHPLMVNR�VWDQMH�YRGD��
(XURSVND�GLUHNWLYD�R�YRGDPD��LVWRþQL�-DGUDQ

TBT POLLUTION MONITORING ON THE CROATIAN ADRIATIC 
COAST

$%675$&7��$V�RQH�RI�WKH�SULRULW\�SROOXWDQWV�XQGHU�WKH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH�
���������(&���WULEXW\OWLQ��7%7��KDV�WR�EH�PRQLWRUHG�LQ�RUGHU�WR�DVVHVV�WKH�FKHPLFDO�VWD-
WXV�RI�ZDWHU�ERGLHV��ZKLFK�LV�D�SUHUHTXLVLWH�IRU�LWV�FRPSOHWH�UHPRYDO�IURP�ZDWHU�DQG�WKH�
DFKLHYHPHQW�RI�JRRG�VWDWXV�RI�DTXDWLF�HQYLURQPHQW��)RU�WKLV�UHDVRQ��VXUYHLOODQFH�DQG�RS-

HUDWLRQDO�PRQLWRULQJ�RI�SROOXWLRQ�LQ�WUDQVLWLRQDO�DQG�FRDVWDO�ZDWHUV�RI�WKH�HDVWHUQ�$GULDWLF�
LV�FDUULHG�RXW�LQ�&URDWLD��7KLV�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�7%7�PRQLWRULQJ�SHUIRUPHG�
GXULQJ������DQG�������,W�ZDV�HVWDEOLVKHG�WKDW��GHVSLWH�WKH������EDQ�RQ�LWV�XVH�LQ�DQWLIRXO-
LQJ�SDLQWV��7%7�SROOXWLRQ�LV�VWLOO�SUHVHQW�RQ�RXU�FRDVW��$PRQJ�WKH�LQYHVWLJDWHG�ORFDWLRQV��
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�����RI�WKH�VLWHV�VKRZHG�HYLGHQFH�RI�VHGLPHQW�SROOXWLRQ�ZLWK�7%7�ZKLOH������RI�WKH�VLWHV�
H[KLELWHG�KLJKHU�DQQXDO�DYHUDJH�7%7�FRQFHQWUDWLRQ�LQ�WKH�ZDWHU�FROXPQ�WKDQ�SHUPLWWHG�
DFFRUGLQJ�WR�WKH�HQYLURQPHQWDO�TXDOLW\�VWDQGDUG������QJ�7%7��/�����ZKLFK�LQGLFDWHV�WKDW�
JRRG�FKHPLFDO�VWDWXV�ZLWK�UHJDUG�WR�7%7�KDV�QRW�EHHQ�DFKLHYHG�LQ�WKHVH�ZDWHU�ERGLHV��
7UDQVLWLRQDO�ZDWHUV�ZHUH�PRUH�SROOXWHG�WKDQ�FRDVWDO�ZDWHUV��ZLWK�WKH�PRVW�SROOXWHG�DUHDV�
IRXQG�FORVH�WR�ELJ�FLW\�SRUWV�L�H��DUHDV�H[SRVHG�WR�LQWHQVH�PDULQH�WUD൶F��DQG��FRQVHTXHQWO\��
LQFUHDVHG�7%7�UHOHDVH�RI�DQWLIRXOLQJ�SDLQWV�IURP�ERDWV�
.(<:25'6��WULEXW\OWLQ��7%7���PRQLWRULQJ��SROOXWLRQ��FKHPLFDO�VWDWXV�RI�ZDWHU�ERGLHV��
:DWHU�)UDPHZRUN�'LUHFWLYH��HDVWHUQ�$GULDWLF�6HD

1. UVOD
Prisutnost tributil kositra (TBT) u okolišu isključivo je antropogenog karaktera, a u 
morski okoliš dospijeva putem protuobraštajnih boja s kojima se premazuju brodovi i sva 
ostala tijela uronjena u vodu kako bi se na njima spriječilo naseljavanje i rast obraštajnih 
zajednica. Intenzivna primjena TBT-a kao biocidnog sredstva u protuobraštajnim 
premazima započela je 1960-tih godina, da bi se 30-tak godina kasnije utvrdila njegova 
izrazita toksičnost prema mnogim morskim organizmima. Najštetnijim toksičnim 
učinkom smatra se razvoj imposeksa (razvoj muških spolnih karakteristika na ženskim 
jedinkama) kod gastropoda već pri izrazito niskoj koncentraciji TBT-a u vodi od 1 ng L-1

(Hoch, 2001).
Nakon što je unesen u vodeni okoliš TBT podliježe razgradnji (mikrobiološkoj i fotolitičkoj) 
u niže alkilirane derivate kositra i anorganski kositar, ali i adsorpciji na partikulatnu 
tvar čijim taloženjem dospijeva u sediment (Hoch, 2001). Međutim, adsorpcija na 
čestice sedimenta reverzibilan je proces te uslijed resuspenzije sedimenta može doći do 
remobilizacije TBT-a i ponovnog zagađenja vodenog stupca (Berg i drugi, 2001). Budući 
da se TBT u sedimentu sporo razgrađuje (t

1/2
 iznosi nekoliko godina do nekoliko desetaka 

godina; Furdek i drugi, 2016), zagađeni sediment predstavlja potencijalni dugotrajni izvor 
zagađenja vodenog okoliša TBT-om. 
TBT se danas smatra jednim od najštetnijih antropogenih spojeva ikad namjerno unošenih 
u vodeni okoliš, a od 2000. godine nalazi na listi prioritetnih onečišćivala Europske 
Unije (2000/62/EC). Prepoznavši štetan učinak TBT-a na okoliš, International Maritime 
Organization (IMO) je 2001. godine donijela Međunarodnu konvenciju o nadzoru uporabe 
štetnih protuobraštajnih premaza (tzv. AFS konvencija). Prema spomenutoj Konvenciji, 
od siječnja 2003. godine protuobraštajne boje koje sadrže TBT ne bi smjele biti nanošene 
na brodove, a najkasnije do siječnja 2008. godine s njih moraju biti u potpunosti uklonjene. 
Kako bi se omogućila provedba Konvencije, Europski parlament 2003. godine donosi 
zakon kojim se u država članicama Europske unije zabranjuje uporaba protuobraštajnih 
boja s TBT-om (EC 782/2003, 76/769/EEC), a njegova upotreba u današnje vrijeme 
zabranjena je i u mnogim zemljama diljem svijeta (Furdek i drugi, 2012). 
AFS kovencija potvrđena je i u Republici Hrvatskoj te je 2006. godine TBT uvršten na Listu 
opasnih kemikalija čiji je promet zabranjen odnosno ograničen u Hrvatskoj (NN 17/2006). 
Međutim, tek 2008. godine donesen je Pravilnik o ˝Uvjetima i načinu održavanja reda u 
lukama i na ostalim dijelovima unutarnjih morskih voda i teritorijalnih mora Republike 
Hrvatske˝ (NN 10/2008) kojim se zabranjuje uplovljavanje brodova, brodica i jahti koji 
koriste TBT kao biocidno sredstvo u protuobraštajnim bojama u luke Republike Hrvatske. 
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1.1. Ocjena kemijskog stanja površinskih voda prema Europskoj Direktivi 
o vodama

8� VNORSX� (XURSVNH� 'LUHNWLYH� R� YRGDPD� ��������(&�� D� NRMRP� VH� QDODåH� XNODQMDQMH�
VYLK� SULRULWHWQLK� RQHþLãüLYDOD� L]� YRGHQRJ� RNROLãD� V� FLOMHP� SRVWL]DQMD� QMHJRYD� GREURJ�
HNRORãNRJ�L�NHPLMVNRJ�VWDQMD��7%7�MH�GH¿QLUDQ�MHGQLP�RG�SULRULWHWQLK�WYDUL�X�SRGUXþMX�
YRGQRJ� JRVSRGDUVWYD� �����������(=�� NRMX� WUHED� SUDWLWL� NDNR� EL� VH� RFLMHQLOR� NHPLMVNR�
VWDQMH�YRGQLK�WLMHOD��8�5HSXEOLFL�+UYDWVNRM�HOHPHQWL�]D�RFMHQMLYDQMH�VWDQMD�YRGD�SURSLVDQL�
VX�8UHGERP�R�VWDQGDUGX�NDNYRüH�YRGD��1DURGQH�QRYLQH�����������������������������L�
��������3UHPD�VSRPHQXWRM�8UHGEL�SULVXWQRVW�7%7�D�X�YRGDPD�UHJXOLUDQD�MH�SURSLVLYDQMHP�
VWDQGDUGD� NDNYRüH� RNROLãD� X� YLGX� GR]YROMHQH� SURVMHþQH� JRGLãQMH� NRQFHQWUDFLMH� �3*.��
0,2 ng(TBT) L-1��L�QDMYLãH�SRMHGLQDþQH�JRGLãQMH�NRQFHQWUDFLMH��0*.������QJ�7%7��/-1)

7%7�D�X�YRGL��D�GREUR�NHPLMVNR�VWDQMH�YRGD�SRVWLJQXWR�MH�NDGD�NRQFHQWUDFLMD�QH�SUHOD]L�
SURSLVDQL�VWDQGDUG�NDNYRüH�RNROLãD��
.DNR�EL�VH�RVWYDULOL�]DGDQL�FLOMHYL��'LUHNWLYD�QDODåH�GD�VX�GUåDYH�þODQLFH�GXåQH�RVLJXUDWL�
XVSRVWDYX�SURJUDPD�SUDüHQMD�HNRORãNRJ�L�NHPLMVNRJ�VWDQMD�YRGQLK�WLMHOD��8�RYRP�UDGX�
SULND]DQL�VX�UH]XOWDWL�SUDüHQMD�NRQFHQWUDFLMH�7%7�D�X�SULMHOD]QLP�L�SULREDOQLP�YRGDPD�
KUYDWVNRJ�GLMHOD�-DGUDQD�X�������L�������JRGLQL�WH�MH�QD�WHPHOMX�L]PMHUHQLK�NRQFHQWUDFLMD�
RFLMHQMHQ�VWXSDQM�]DJDÿHQMD�YRGQLK�WLMHOD�7%7�RP��

2. METODE 

2.1. Uzorkovanje vode i sedimenta

=D�ORNDFLMH�X]RUNRYDQMD�RGDEUDQD�VX�PMHVWD�GH¿QLUDQD�SODQRP�PRQLWRULQJD�SULMHOD]QLK�L�
SULREDOQLK�YRGD�KUYDWVNRJ�-DGUDQD�NRML�VH�SURYRGL�X�QDGOHåQRVWL�+UYDWVNLK�YRGD��8]RUFL�
YRGH�L�SRYUãLQVNRJ�VHGLPHQWD�SULNXSOMHQL�VX�GXå�FLMHOH�REDOH�QD����ORNDFLMD�X�SRGUXþMX�
SULMHOD]QLK�YRGD�WH�QD����ORNDFLMD�X�SULREDOQLP�YRGDPD��8]RUFL�YRGD�V�ORNDFLMD�SULMHOD]QLK�
voda prikupljeni su u svibnju, lipnju, rujnu i prosincu 2016. godine, dok su priobalne vode 

X]RUNRYDQH�X�YHOMDþL��VYLEQMX�L�UXMQX�������JRGLQH��1D�YHüLQL�ORNDFLMD�YRGD�MH�X]RUNRYDQD�
QD�GYLMH�GXELQH���X�SRYUãLQVNRP�L�SULGQHQRP�VORMX�YRGHQRJ�VWXSFD��3RYUãLQVNL�VHGLPHQW�
X]RUNRYDQ�MH�MHGQRP�JRGLãQMH�QD�LVWLP�ORNDFLMDPD��

3ULSUHPD� X]RUDND� L� DQDOLWLþND� PHWRGD� NRMD� MH� NRULãWHQD� ]D� RGUHÿLYDQMH� NRQFHQWUDFLMH�
7%7�D� X� YRGHQLP� X]RUFLPD� X� GHWDOMH� MH� RSLVDQD� X� UDGRYLPD� )XUGHN� L� GUXJL� ������� L�
)XUGHN���������D�7%7�MH�RGUHÿLYDQ�DQDOLWLþNRP�WHKQLNRP�SOLQVNH�NURPDWRJUD¿MH��*&��
$JLOHQW�������YH]DQH�V�PDVHQLP�VSHNWURPHWURP�X]�LQGXNWLYQR�VSUHJQXWX�SOD]PX��,&3�
06��$JLOHQW��������*UDQLFD�GHWHNFLMH�PHWRGH�L]QRVL�����QJ��7%7��/-1.

3ULSUHPD� X]RUDND� L� DQDOLWLþND� PHWRGD� NRMRP� MH� RGUHÿLYDQD� NRQFHQWUDFLMD� 7%7�D� X�
VHGLPHQWLPD�X�GHWDOMH�MH�RSLVDQD�X�UDGRYLPD�)XUGHN�L�GUXJL��������L�)XUGHN���������D�
7%7�MH�RGUHÿLYDQ�QD�SOLQVNRP�NURPDWRJUDIX��*&��9DULDQ�&3�������V�SXOVQR�SODPHQLP�
IRWRPHWULMVNLP�GHWHNWRURP��3)3'��9DULDQ���*UDQLFD�GHWHNFLMH�PHWRGH�L]QRVL�����QJ�7%7��
g-1�V�WY���
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VODA HRVATSKOG JADRANA TRIBUTIL KOSITROM (TBT-om) U 
2016. I 2017. GODINI

1D� 6OLFL� �� SULND]DQH� VX� NRQFHQWUDFLMH� 7%7�D� RGUHÿHQH� X� SRYUãLQVNLP� VHGLPHQWLPD�
SULMHOD]QLK�YRGD�X]RUNRYDQLK�X�������JRGLQL��7%7�MH�QDÿHQ�QD����RG�XNXSQR����LVSLWLYDQLK�
ORNDFLMD�������ORNDFLMD��X�NRQFHQWUDFLMDPD�NRMH�VX�VH�NUHWDOH�RG�����GR������QJ�7%7��J-1,

GRN�MH�SURVMHþQD�NRQFHQWUDFLMD�L]QRVLOD�����������QJ�7%7��J-1��3RYLãHQH�NRQFHQWUDFLMH�
]DELOMHåHQH�VX�X�XãüLPD�ULMHND�2PEOH��3����1HUHWYH��3�$�L�3�&���-DGUD��3�$�L�3�����.UNH�
�3����L�5DãH��3�����D�QDMYLãD�NRQFHQWUDFLMD�L]PMHUHQD�MH�X�XãüX�5MHþLQH��3�����

6OLND����.RQFHQWUDFLMD�7%7�D�X�SRYUãLQVNLP�VHGLPHQWLPD�SULMHOD]QLK�YRGD
X�������JRGLQL

1D�6OLFL���SULND]DQH�VX�NRQFHQWUDFLMH�7%7�D�RGUHÿHQH�X�SRYUãLQVNLP�VHGLPHQWLPD�SULR�
EDOQLK�YRGD�X�������JRGLQL�

6OLND����.RQFHQWUDFLMH�7%7�D�X�SRYUãLQVNLP�VHGLPHQWLPD�SULREDOQLK�YRGD
X�������JRGLQL
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7%7�MH�RGUHÿHQ�QD����RG�XNXSQR�����������LVSLWLYDQLK�ORNDFLMD��D�L]PMHUHQH�NRQFHQWUDFLMH�
L]QRVLOH�VX�L]PHÿX�����L������QJ�7%7��J-1��GRN�MH�SURVMHþQD�NRQFHQWUDFLMD�ELOD�����������
ng(TBT) g-1�� 1DMYLãD� NRQFHQWUDFLMD� L]PMHUHQD� MH� X� 6SOLWVNRM� OXFL� �2��$��� D� SRYLãHQH�
NRQFHQWUDFLMH� ]DELOMHåHQH� VX� QD� ORNDFLMDPD� X� .DãWHODQVNRP� ]DOMHYX� �2����� X� EOL]LQL�
7URJLUD��2��$���X�%DNDUVNRP�]DOMHYX��2�����X�5LMHþNRM�OXFL��2����L�5LMHþNRP�]DOMHYX�
�2����WH�X�3XOVNRM�OXFL��2�������
=DJDÿHQMH�VHGLPHQWD�7%7�RP�XVWDQRYOMHQR�MH�QD�XNXSQR������LVWUDåLYDQLK�ORNDFLMD��,DNR�
VX� SURVMHþQH� NRQFHQWUDFLMH� 7%7�D� SRGMHGQDNH� X� VHGLPHQWLPD� SULMHOD]QLK� L� SULREDOQLK�
YRGD�� QD� WHPHOMX� YHüHJ� ERMD� ]DJDÿHQLK� ORNDFLMD� X� SRGUXþMX� SULMHOD]QLK� YRGD�PRåHPR�
]DNOMXþLWL�GD�VX�RQH�X�QHãWR�YHüRM�PMHUL�]DJDÿHQH�7%7�RP�QHJR�SULREDOQH�YRGH��8�RED�
VOXþDMD�QDM]DJDÿHQLMLP�ORNDFLMDPD�SRND]DOH�VX�VH�RQH�X�EOL]LQL�YHüLK�JUDGVNLK�OXND��ãWR�
MH�X�VNODGX�V�RþHNLYDQMLPD��EXGXüL�GD�VX�WH�ORNDFLMH�X�YHüRM�PMHUL�L]ORåHQH�LQWHQ]LYQRP�
PRUVNRP�SURPHWX�
6�RE]LURP�GD�8UHGERP�R� VWDQGDUGX�NDNYRüH�YRGD�X�+UYDWVNRM�QLMH�SURSLVDQ� VWDQGDUG�
NYDOLWHWH� RNROLãD� ]D� VHGLPHQW�� RFMHQX� VWXSQMD� ]DJDÿHQMD� VHGLPHQWD� SUHPD� SURVMHþQRM�
JRGLãQMRM� �3*.�� L� QDMYLãRM� SRMHGLQDþQRM� JRGLãQMRM� NRQFHQWUDFLML� �0*.�� QLMH� PRJXüH�
SURYHVWL� WH� MH�RQD�SURYHGHQD�NRULVWHüL�NDWHJRUL]DFLMX�]DJDÿHQMD�REMDYOMHQX�X�GRVWXSQRM�
]QDQVWYHQRM�OLWHUDWXUL��%DNNH�L�GUXJL���������3URFMHQD�]DJDÿHQMD��-DGUDQVNRJ�VHGLPHQWD�
7%7�RP�SUHPD�NULWHULMLPD�QDYHGHQLP�X�VSRPHQXWRP�UDGX�SULND]DQD�MH�X�7DEOLFL����

7DEOLFD����.DWHJRUL]DFLMD�VWXSQMD�]DJDÿHQMD�VHGLPHQWD�QD�RVQRYX�NRQFHQWUDFLMH�7%7�D�
X�VHGLPHQWX��SUHPD�%DNNH�L�GUXJL�������

Kategorija 
zagađenja

Raspon 
koncentracija 

TBT-a 
 (ng(TBT) g-1)

Udio lokacija u određenoj kategoriji (%)

Prijelazne vode 
(26 lokacija)

Priobalne vode 
(37 lokacija)

I.    Jako dobro < 1 42 % 73 %
II.   Dobro 1- 5 27 % 8 %
III. Umjereno 5 - 20 19 % 11 %
IV.  Loše 20 - 100 12 % 8 %

V.   Jako loše > 100 / /

8�SRGUXþMX�SULMHOD]QLK�YRGD������ORNDFLMD�RFLMHQMHQR�MH�QH]DJDÿHQLP��,��L�,,��NDWHJRULMD���
GRN� VH� XNXSQR� ����� ORNDFLMD� PRåH� VPDWUDWL� ]QDþDMQR� ]DJDÿHQLP�7%7�RP� �,,,�� L� ,9��
NDWHJRULMD���6WDWXV�]DJDÿHQMD�SULREDOQLK�YRGD�MH�QHãWR�SRYROMQLML�EXGXüL�GD�MH�NRQFHQWUDFLMD�
7%7�D�ELOD�QLåD�RG���QJ�7%7��J-1 QD������ORNDFLMD��,��NDWHJRULMD���GRN�MH������ORNDFLMD�
RFLMHQMHQR�]DJDÿHQLPD��,,,��L�,9��NDWHJRULMD��
3ULOLNRP� SURFMHQH� ]DJDÿHQMD� SRMHGLQH� ORNDFLMH� QD� WHPHOMX� NRQFHQWUDFLMH� 7%7�D� X�
VHGLPHQWX� WUHED� LPDWL�QD�XPX�GD�VX�NRQFHQWUDFLMH�X�VHGLPHQWX�SRVOMHGLFD�GXJRWUDMQRJ�
XQRVD�7%7�D�X�PRUVNL�RNROLã�L�WLPH�QLVX�GREDU�SRND]DWHOM�WUHQXWQRJ�XQRVD�7%7�D�QD�WRM�
ORNDFLML��1DLPH��7%7�GRVSLMHYD�X�VHGLPHQW�VHGLPHQWDFLMRP�SDUWLNXODWQH�WYDUL�NRMD�VH�X�
SRYUãLQVNRP�VORMX�VHGLPHQWD������FP��WDORåL�NUR]�QHNROLNR�JRGLQD��7DNRÿHU��X�RE]LU�WUHED�
X]HWL�GD�NROLþLQD�7%7�D�YH]DQRJ�X�VHGLPHQWX��NDR�L�QMHJRYD�EU]LQD�UD]JUDGQMH��RYLVH�R�
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NRQFHQWUDFLML� RUJDQVNH� WYDUL� �)XUGHN� L� VXU��� �������6HGLPHQWL� ERJDWLML� RUJDQVNRP� WYDUL�
YH]DW�üH�YLãH�7%7�D�L�X�QMLPD�üH�VH�RQ�VSRULMH�UD]JUDÿLYDWL�WH�üH�7%7�X�WLP�VHGLPHQWLPD�
GXåH� ELWL� SULVXWDQ� �)XUGHN� L� VXU��� ������� %XGXüL� GD� 7%7� L]� VHGLPHQWD� PRåH� SULMHüL�
SRQRYQR�X�YRGHQL�VWXSDF��]DJDÿHQL�VHGLPHQWL�SUHGVWDYOMDMX�GXJRWUDMQL�UL]LN�]D�SRVWL]DQMH�
L�RþXYDQMH�GREURJ�VWDQMD�YRGHQRJ�RNROLãD�L�QDNRQ�ãWR�X�SRWSXQRVWL�SUHVWDQH�QMHJRY�XQRV�
SXWHP�SURWXREUDãWDMQLK�ERMD�

1D�6OLFL���SULND]DQH�VX�NRQFHQWUDFLMH�7%7�D�RGUHÿHQH�X�YRGHQRP�VWXSFX�SULMHOD]QLK�YRGD�
X]RUNRYDQLK�X�VYLEQMX��OLSQMX��UXMQX�L�SURVLQFX�������JRGLQH�
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2,0
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5,0

6,0

7,0

5/2016 P 

5/2016 D 

6/2016 P 

6/2016 D 

9/2016 P 

9/2016 D 

12/2016 P 

12/2016 D 

PGK

PGK

MGK

6OLND����.RQFHQWUDFLMH�7%7�D�X�YRGHQRP�VWXSFX�SULMHOD]QLK�YRGD�X�������JRGLQL�
�3�SRYUãLQD��'�GQR��3*.�±��GR]YROMHQD�SURVMHþQD�JRGLãQMD�NRQFHQWUDFLMD��0*.�±�

QDMYLãD�GR]YROMHQD�SRMHGLQDþQD�NRQFHQWUDFLMD�

3ULVXWQRVW�7%7�D� ]DELOMHåHQD� MH� QD� ��� RG� ��� ������� LVSLWLYDQLK� ORNDFLMD�� 3RMHGLQDþQH�
NRQFHQWUDFLMH� NUHWDOH� VX� VH� RG� ����� GR� ���� QJ�7%7�� /-1�� D� SURVMHþQD� NRQFHQWUDFLMD� MH�
L]QRVLOD� ���������� QJ�7%7�� /-1�� 1DMYLãD� SRMHGLQDþQD� NRQFHQWUDFLMD� L]PMHUHQD� MH� X�
SULGQHQRM�YRGL�X�XãüX�ULMHNH�1HUHWYH��3����D�SRYLãHQH�NRQFHQWUDFLMH��!����QJ�7%7��/-1)

L]PMHUHQH�VX�X�XãüLPD�ULMHNH�2PEOH��3����-DGUD��3�$�L�3�����.UNH��3�����5MHþLQH��3���
L�3���� L�5DãH� �3�����3URVMHþQH�JRGLãQMH�NRQFHQWUDFLMH�NUHWDOH� VX� VH� L]PHÿX������ L� ����
ng(TBT) L-1�� D� QDMYLãH� VX� ]DELOMHåHQH� QD� LVWLP� ORNDFLMDPD� QD� NRMLPD� VX� ]DELOMHåHQH� L�
PDNVLPDOQH�SRMHGLQDþQH�ORNDFLMH��RGQRVQR�QD�LVWLP�ORNDFLMDPD�QD�NRMLPD�VX�RGUHÿHQH�
L�SRYLãHQH�NRQFHQWUDFLMH�7%7�D�X�VHGLPHQWX��6OLND�����7LPH�MH�SRWYUÿHQD�NRQWLQXLUDQD�
NRQWDPLQDFLMD�WLK�YRGQLK�WLMHOD�7%7�RP�NUR]�FLMHOX�������JRGLQX�
1D� 6OLFL� �� SULND]DQH� VX� NRQFHQWUDFLMH� 7%7�D� RGUHÿHQH� X� YRGHQRP� VWXSFX� SULREDOQLK�
YRGD�X]RUNRYDQLK�X�YHOMDþL��VYLEQMX�L�UXMQX�������JRGLQH��3ULVXWQRVW�7%7�D�]DELOMHåHQD�
MH�QD����RG�����������LVSLWLYDQLK�ORNDFLMD��3RMHGLQDþQH�NRQFHQWUDFLMH�7%7�D�NUHWDOH�VX�
se od <0,2 do 1,6 ng(TBT) L-1��D�SURVMHþQD�NRQFHQWUDFLMD�MH�L]QRVLOD�����������QJ�7%7��
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L-1��1DMYLãH�SRMHGLQDþQH�NRQFHQWUDFLMH�L]PMHUHQH�VX�X�SRYUãLQVNRM�YRGL�QD�ORNDFLMDPD�X�
.DãWHODQVNRP�]DOMHYX��2��$���%DNDUVNRP�]DOMHYX��2����L�3XOVNRM�OXFL��2�����3URVMHþQH�
JRGLãQMH�NRQFHQWUDFLMH�NUHWDOH�VX�VH�L]PHÿX������L�����QJ�7%7��/-1��D�QDMYLãH�VX�RGUHÿHQH�
X�6SOLWNRM�OXFL��2��$���%DNDUVNRP�]DOMHYX��2����L�X�3XOVNRM�OXFL��2�����
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5,0
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2/2017 P 

2/2017 D 

5/2017 P 

5/2017 D 

9/2017 P 

9/2017 D 

PGK 

PGK

MGK

6OLND����.RQFHQWUDFLMH�7%7�D�X�YRGHQRP�VWXSFX�SULREDOQLK�YRGD�X�������JRGLQL�
�3�SRYUãLQD��'�GQR��3*.�±�GR]YROMHQD�SURVMHþQD�JRGLãQMD�NRQFHQWUDFLMD��0*.�±�

QDMYLãD�GR]YROMHQD�SRMHGLQDþQD�NRQFHQWUDFLMD�

1D� WHPHOMX� L]PMHUHQLK� NRQFHQWUDFLMD� L]YUãHQD� MH� RFMHQD� VWXSQMD� ]DJDÿHQMD� LVSLWLYDQLK�
YRGQLK�WLMHOD��3URFMHQD�VH�WHPHOMLOD�QD�XVSRUHGEL�VD�VWDQGDUGLPD�NYDOLWHWH�RNROLãD��RGQRVQR�
SURVMHþQRP�JRGLãQMRP�NRQFHQWUDFLMRP��3*.������QJ�7%7��/-1��L�QDMYLãRP�SRMHGLQDþQRP�
JRGLãQMRP� NRQFHQWUDFLMRP� �0*.�� ���� QJ�7%7�� /-1��� D� NRML� VX� SURSLVDQL� 8UHGERP� R�
VWDQGDUGX�NDNYRüH�YRGD� �11����������8�7DEOLFL���SULND]DQH�VX� ORNDFLMH�QD�NRMLPD�VX�
L]PMHUHQH�NRQFHQWUDFLMH�ELOH�YLãH�RG�SURSLVDQLK�3*.�L�0*.�YULMHGQRVWL�ãWR�]QDþL�GD�QD�
WLP�ORNDFLMD�GREUR�VWDQMH�RNROLãD�QLMH�SRVWLJQXWR�V�RE]LURP�QD�NRQFHQWUDFLMX�7%7�D�

7DEOLFD����/RNDFLMH�QD�NRMLPD�QLMH�SRVWLJQXWR�GREUR�NHPLMVNR�VWDQMH�YRGD�X�������L�
2017. godini.

> MGK (1,5 ng(TBT) L-1)
> PGK (0,2 ng(TBT) 

L-1)

Prijelazne vode
(26 lokacija)

23 % lokacija
(P1, P3, P9A, P13, P18, P19)

35 % lokacija
(P1, P2, P3, P9A, P10, 

P13, P18, P19, P20)

Priobalne vode
(37 lokacija)

5 % lokacija
(O37, O45)

11 % lokacija
(O15A, O17A, O37, 

O45)
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,]�7DEOLFH���YLGOMLYR�MH�GD�QD������ORNDFLMD�SULMHOD]QLK�YRGD�GREUR�NHPLMVNR�VWDQMH�YRGD�
X�������JRGLQL�QLMH�ELOR�SRVWLJQXWR��GRN�VX�VH�SULREDOQH�YRGH�SRND]DOH�PDQMH�]DJDÿHQLPD�
EXGXüL�GD�MH�VYHJD������ORNDFLMD�X�������JRGLQL�RFLMHQMHQR�NDR�SRGUXþMH�ORãHJ�NHPLMVNRJ�
VWDQMD� V� RE]LURP� QD�7%7��1D� LVWLP� ORNDFLMDPD� XVWDQRYOMHQR� MH� L� ]DJDÿHQMH� VHGLPHQWD�
7%7�RP� þLPH� MH� GRGDWQR� SRWYUÿHQR� NDNR� MH� QD� WLP� ORNDFLMDPD� SULVXWQR� GXJRWUDMQR�
]DJDÿHQMH��7R�VX�XJODYQRP�ORNDFLMH�VPMHãWHQH�X�EOL]LQL�YHOLNLK�JUDGVNLK�OXND�L�PDQMLK�
ORNDOQLK�OXþLFD��D�NRMH�VX�X�SUDYLOX�L]ORåHQH�LQWHQ]LYQLMHP�PRUVNRP�SURPHWX�þLPH�SRVWRML�
L�YHüD�YMHURMDWQRVW�QMLKRYD�]DJDÿHQMD�7%7�RP�L]�SURWXREUDãWDMQLK�ERMD��
,PDMXüL�QD�XPX�þLQMHQLFX�GD�MH�UD]JUDGQMD�7%7�D�X�YRGHQRP�VWXSFX�UHODWLYQR�EU]D��t���
L]QRVL�QHNROLNR�GDQD�GR�QHNROLNR�WMHGDQD��2PDH����������L]PMHUHQH�NRQFHQWUDFLMH�7%7�D�
X�YRGHQRP�VWXSFX�XND]XMX�QD�PRJXüH�NRULãWHQMH�LOHJDOQLK�SURWXREUDãWDMQLK�ERMD�NRMH�VX�
]DEUDQMHQH�X�+UYDWVNRM�YHü�YLãH�RG����JRGLQD��0HÿXWLP��X�RE]LU�WUHED�X]HWL�L�PRJXüQRVW�
RWSXãWDQMD�7%7�D�VD�VWDULK�SUHPD]D�NRML�QLVX�X�SRWSXQRVWL�XNORQMHQL�V�WUXSRYD�EURGRYD�YHü�
VX�VDPR�SUHPD]DQL�QRYLP�SURWXREUDãWDMQLP�SUHPD]RP��7DNRÿHU��MDNR�MH�ELWQR�LVWDNQXWL�L�
XORJX�NRQWDPLQLUDQRJ�VHGLPHQWD�þLMRP�UHVXVSHQ]LMRP�PRåH�GRüL�GR�SRQRYQRJ�]DJDÿHQMD�
YRGHQRJ� VWXSFD� �%HUJ� L� RVWDOL�� ������+RFK� L� 6FKZHVLJ�� �������7LPH� VH� GDMX� REMDVQLWL�
SRYHüDQH�NRQFHQWUDFLMH�7%7�D�X�SULGQHQRP�VORMX�QD�ORNDFLMDPD�3���3���3�$�L�3����
,DNR� UH]XOWDWL� RYRJ� LVWUDåLYDQMD� XND]XMX� GD� ]DJDÿHQMH� KUYDWVNRJ� -DGUDQD�7%7�RP� MRã�
XYLMHN� SRVWRML�� QD� WHPHOMX� XVSRUHGEH� V� SURFMHQRP� ]DJDÿHQMD� NRMD� MH� QDSUDYOMHQD� ]D�
YUHPHQVNL�SHULRG������� ��������JRGLQH� �)XUGHN� L�GUXJL��������)XUGHN��������PRåH�VH�
]DNOMXþLWL�GD�VH�LQWHQ]LWHW�]DJDÿHQMD�QD�KUYDWVNRM�REDOL�LSDN�VPDQMXMH��

5H]XOWDWL�PRQLWRULQJD�RQHþLãüHQMD�SULMHOD]QLK� L�SULREDOQLK�YRGD�X������� L�������JRGLQL�
SRND]DOL�VX�NDNR�MH�7%7�MRã�XYLMHN�SULVXWDQ�X�SULMHOD]QLP�L�SULREDOQLP�YRGDPD�LVWRþQRJ�
-DGUDQD�XQDWRþ�]DEUDQL�QMHJRYH�XSRWUHEH�X�SURWXREUDãWDMQLP�ERMDPD�RG�������JRGLQH��
'REUR� NHPLMVNR� VWDQMH� RNROLãD� V� RE]LURP� QD� 7%7� QLMH� SRVWLJQXWR� QD� ��� RG� XNXSQR�
��� LVSLWLYDQH� ORNDFLMH� ������� ãWR� ]QDþL� GD� QD� WLP� ORNDFLMDPD� QLMH� ]DGRYROMHQ� ]DGDQL�
FLOM�(XURSVNH�GLUHNWLYH�R� YRGDPD�GD� VH� X� ������ JRGLQL� SRVWLJQH�GREUR� VWDQMH� RNROLãD��
5DGL�VH�XJODYQRP�R�SRGUXþMLPD�X]�YHüH�JUDGVNH�OXNH�L�ORNDOQH�OXþLFH��NRMD�VX�L]ORåHQD�
LQWHQ]LYQLMHP�PRUVNRP�SURPHWX�L�XQRVX�7%7�D�SXWHP�SURWXREUDãWDMQLK�ERMD�V�EURGRYD�
3ULMHOD]QH�YRGH�SRND]DOH�VX�VH�]DJDÿHQLMLP�RG�SULREDOQLK�YRGD�V�RE]LURP�GD� MH�QD����
�� ORNDFLMD� NRQFHQWUDFLMD� 7%7�D� X� YRGHQRP� VWXSFX� ELOD� YLãH� RG� SURSLVDQLK� VWDQGDUGD�
NDNYRüH�RNROLãD��3*.�L�0*.���GRN�MH�VHGLPHQW�SURFLMHQMHQ�]DJDÿHQLP��QD������ORNDFLMD��
8�SULREDOQLP�YRGDPD�GREUR�VWDQMH�YRGD�SRVWLJQXWR�MH�X�YHüLQL�LVSLWLYDQLK�YRGQLK�WLMHOD�
������ORNDFLMD���PHÿXWLP�]DJDÿHQMH�VHGLPHQWD�ELOR�MH�SULVXWQR�QD������ORNDFLMD��
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.53.

PROMJENE SVOJSTAVA ORGANSKE TVARI U 

,

6$ä(7$.��8�YRGHQRP�VWXSFX�SUR¿OD�5RYLQM�3R��VMHYHUQL�-DGUDQ��RGUHÿLYDQH�VX�NRQFHQ-

WUDFLMH�SRYUãLQVNL�DNWLYQLK�WYDUL��3$7��L�RWRSOMHQRJ��'2&��RUJDQVNRJ�XJOMLND�X�YUHPHQ-

VNRP�UD]GREOMX�RG�������������5H]XOWDWL�SRND]XMX�NDNR�MH�VMHYHUQL�-DGUDQ�YUOR�GLQDPLþQR�
SRGUXþMH�NRMH�NDUDNWHUL]LUDMX�UD]GREOMD�YLVRNRJ�L�QLVNRJ�VDGUåDMD�RUJDQVNRJ�XJOMLND�V�SR-

SUDWQLP�SURPMHQDPD�VYRMVWDYD�L�UHDNWLYQRVWL�SULVXWQH�RUJDQVNH�WYDUL��ãWR�MH�SULND]DQR�QD�
SULPMHUX�UH]XOWDWD� LVWUDåLYDQMD�]D�GYLMH�RGDEUDQH��NDUDNWHULVWLþQH�JRGLQH�������� L�������
������JRGLQD�ELOD�MH�RELOMHåHQD�SRMDYRP�YLVRNLK�NRQFHQWUDFLMD�'2&�L�3$7D�XVOLMHG�SULVXW-
QRVWL�KLGUR¿OQLMHJ��PDQMH�DGVRUEDELOQRJ�RUJDQVNRJ�PDWHULMDOD��GRN�MH�X�������JRGLQL�NDGD�
VX�]DELOMHåHQH�QDMQLåH�YULMHGQRVWL�'2&D�SRWYUÿHQD�SULVXWQRVW�KLGURIREQLMHJ�L�VYRMVWYLPD�
VOLþQLMHJ�RUJDQVNRJ�PDWHULMDOD�WLSX�IXOYLþQH�NLVHOLQH��3UHWSRVWDYOMD�VH�GD�VX�XRþHQH�SURP-

MHQH�X�VYRMVWYLPD�GRPLQDQWQR�SULVXWQH�RUJDQVNH�WYDUL�X�VMHYHUQRP�-DGUDQX�UH]XOWDW�SURP-

MHQD�X�]DVWXSOMHQRVWL�SUHYODGDYDMXüLK�¿WRSODQNWRQVNLK�]DMHGQLFD�NDR�RGJRYRU�HNRVXVWDYD�
QD�SURPMHQH�KLGURJUDIVNLK�SULOLND��
./-8ý1(�5,-(ý,��'2&��3$7��13$��VMHYHUQL�-DGUDQ��GXJRURþQD�LVWUDåLYDQMD�

CHANGES IN ORGANIC MATTER PROPERTIES IN THE NORTH-
ERN ADRIATIC: LONG-TERM INVESTIGATION RESULTS

$%675$&7��'LVVROYHG�RUJDQLF�FDUERQ��'2&��DQG�VXUIDFH�DFWLYH�VXEVWDQFHV��6$6��FRQ-

FHQWUDWLRQV�ZHUH� GHWHUPLQHG� LQ� WKH�ZDWHU� FROXPQ� RI� WKH�5RYLQM�3R� WUDQVHFW� �QRUWKHUQ�
$GULDWLF��GXULQJ�WKH�SHULRG��������������7KH�UHVXOWV�VKRZ�WKDW�WKH�QRUWKHUQ�$GULDWLF�LV�D�
YHU\�G\QDPLF�V\VWHP�ZLWK�DOWHUQDWLQJ�SHULRGV�RI�KLJK�DQG�ORZ�RUJDQLF�FDUERQ�FRQWHQW��
ZLWK�DFFRPSDQ\LQJ�FKDQJHV�LQ�WKH�SURSHUWLHV�DQG�UHDFWLYLW\�RI�WKH�SUHVHQW�RUJDQLF�PDWWHU�
�20���DV�SUHVHQWHG�E\�WKH�LQYHVWLJDWLRQ�UHVXOWV�IRU�WZR�VHOHFWHG�FKDUDFWHULVWLF�\HDUV�������
DQG������������ZDV�FKDUDFWHUL]HG�E\�KLJK�'2&�DQG�6$6�FRQFHQWUDWLRQV��LQGLFDWLQJ�WKH�
SUHVHQFH�RI�D�PRUH�K\GURSKLOLF��OHVV�DGVRUEDEOH�20��,Q�������ZKHQ�WKH�ORZHVW�'2&�FRQ-

FHQWUDWLRQV�ZHUH�PHDVXUHG��WKH�SUHVHQFH�RI�D�PRUH�K\GURSKRELF�20�ZDV�IRXQG��VLPLODU�
LQ�SURSHUWLHV�WR�IXOYLF�DFLG��,W�LV�DVVXPHG�WKDW�WKH�REVHUYHG�FKDQJHV�LQ�WKH�GRPLQDQW�20�
SURSHUWLHV�DUH�D�FRQVHTXHQFH�RI�WKH�FKDQJHV�LQ�WKH�SUHYDLOLQJ�SK\WRSODQNWRQ�FRPPXQLWLHV�
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DV�DQ�HFRV\VWHP�UHVSRQVH�WR�WKH�FKDQJHV�LQ�WKH�QRUWKHUQ�$GULDWLF�K\GURJUDSK\��
.(<:25'6��'2&��6$6��16$��QRUWKHUQ�$GULDWLF��ORQJ�WHUP�PRQLWRULQJ

1. UVOD

0RUD�RFHDQL�MHGDQ�VX�RG�QDMYHüLK�VSUHPQLND�XJOMLND�QD�SODQHWL��NROLþLQD�XJOMLND�X�PRULPD�
SULEOLåQR� MH� MHGQDND� NROLþLQL� XJOMLND� X� DWPRVIHUL� �+DQVHOO� L� &DUOVRQ�� ������� 2WRSOMHQL�
RUJDQVNL�XJOMLN��'2&��GLQDPLþQD�MH�NRPSRQHQWD�JOREDOQRJ�FLNOXVD�XJOMLND��L]YRU�MH�KUDQH�
]D�PRUVNH�RUJDQL]PH��LVKRGLãWH�MH�UHJHQHUDFLMH�KUDQMLYLK�WYDUL��LRQVNH�L]PMHQH��DSVRUSFLMH�
VYMHWOD�L�WRSOLQH�WH�MH�GREDU�SRND]DWHOM�JOREDOQLK�SURPMHQD��'DXWRYLü�L�GUXJL��������
2UJDQVND�WYDU��27��X�PRUX�NRPSOHNVQD�MH�VPMHVD�VSRMHYD��SROLVDKDULGL��SURWHLQL��KXPXVQH�
WYDUL��þLMD�MH�]QDþDMQD�IUDNFLMD�SRYUãLQVNL�DNWLYQD��3$7��L�NDR�QDMUHDNWLYQLMD�NRPSRQHQWD�
27�NRQFHQWULUD�VH�QD�SULURGQLP�JUDQLFDPD�ID]D�JGMH�LPD�YDåQX�XORJX�X�PQRJREURMQLP�
ELRJHRNHPLMVNLP�SURFHVLPD��8�SRYUãLQVNRP�HXIRWLþNRP�VORMX�YRGHQRJ�VWXSFD�GRPLQLUD�
XJODYQRP� VYMHåH� SURL]YHGHQD� 27� QDVWDOD� SULPDUQRP� SURGXNFLMRP�� .RPSDUDWLYQLP�
SULVWXSRP�� UH]XOWDWLPD� PMHUHQMD� '2&� L� 3$7� X� RWRSOMHQRM� IUDNFLML� 27� QRUPDOL]LUDQD�
MH� SRYUãLQVND� DNWLYQRVW� �13$�� NDR� RPMHU� VDGUåDMD� 3$7� �¿OWULUDQD� IUDNFLMD�� L� VDGUåDMD�
'2&��13$ 3$7�)�'2&���13$�PRåH�SRVOXåLWL�NDR�SDUDPHWDU�]D�JUXEX�NDUDNWHUL]DFLMX�
GRPLQDQWQR�SULVXWQH�RUJDQVNH� WYDUL� X� SULURGQLP�X]RUFLPD�X� VPLVOX�QMH]LQLK� VYRMVWDYD�
RGQRVQR� UHDNWLYQRVWL�� WHPHOMHQR� QD� DGVRUSFLMVNLP� VYRMVWYLPD� �KLGURIREQR�KLGUR¿OQR��
SULPMHQRP�HOHNWURNHPLMVNLK�PMHUHQMD��ûRVRYLü�L�9RMYRGLü��������
8�RYRP�UDGX�SULND]DWL�üH�VH�UH]XOWDWL�GXJRURþQLK� LVWUDåLYDQMD�SURYHGHQLK�X�VMHYHUQRP�
-DGUDQX��QD�SUR¿OX�5RYLQM�±�XãüH�ULMHNH�3R��6OLND����X�UD]GREOMX�RG����JRGLQD��������±�
��������6MHYHUQL�-DGUDQ�SOLWNR�MH��SROX]DWYRUHQR�SRGUXþMH��SRG�MDNLP�XWMHFDMHP�VODWNH�YRGH�
�XJODYQRP�ULMHNH�3R��WH�DGYHNFLMH�YRGD�L]�VUHGQMHJ�-DGUDQD��.DUDNWHUL]LUD�JD�YDULMDELOQD�
L�NRPSOHNVQD�FLUNXODFLMD�YRGHQLK�PDVD�NRMD�VH�RGUDåDYD�QD�¿]LþNR�NHPLMVNH�L�ELRORãNH�
SULOLNH��'DXWRYLü�L�GUXJL��������6MHYHUQL�-DGUDQ�VD�VYLP�VYRMLP�NDUDNWHULVWLNDPD�LGHDOQR�
MH�SRGUXþMH�]D�LVWUDåLYDQMH�SURPMHQD�X�RNROLãX�YH]DQR�]D�NOLPDWVNH�L�DQWURSRJHQH�SULWLVNH�

6OLND����3RVWDMH�X�VMHYHUQRP�-DGUDQX��SUR¿O�5RYLQM�±�XãüH�ULMHNH�3R
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2. METODE

8]RUFL�VX�SULNXSOMDQL�QLVNLQRYLP�X]RUNLYDþLPD�MHGQRP�PMHVHþQR�QD���SRVWDMD��6OLND����
WH�QD���GXELQD����P����P�����P�����P��GQR��
0MHUHQMD� NRQFHQWUDFLMD� '2&� X� X]RUFLPD� PRUVNH� YRGH� YUãHQD� VX� PHWRGRP�
YLVRNRWHPSHUDWXUQH�NDWDOLWLþNH�RNVLGDFLMH��+7&2��'DIQHU�L�:DQJHUVN\���������2WRSOMHQL�
RUJDQVNL�XJOMLN�X�X]RUNX�VSDOMXMH�VH�X]�SULVXWQRVW�NLVLND�L�NDWDOL]DWRUD�SODWLQH�QD�VLOLNL�QD�
WHPSHUDWXUL�RG������&�WH�VH�QDVWDOL�&22�GHWHNWLUD�QHGLVSHU]QRP�LQIUDFUYHQRP�GHWHNFLMRP�
=D�RGUHÿLYDQMH�L�NDUDNWHUL]DFLMX�SRYUãLQVNL�DNWLYQLK�WYDUL�SULPMHQMHQD�MH�HOHNWURNHPLMVND�
PHWRGD� D�F�� YROWDPHWULMD� L]PMHQLþQRP� VWUXMRP�� WHPHOMHQD� QD� PMHUHQMX� DGVRUSFLMVNLK�
HIHNDWD�3$7�QD�SRYUãLQL�YLVHüH�åLYLQH�NDSL�NDR�UDGQH�HOHNWURGH�X�X]RUNX�PRUVNH�YRGH�L�
X������0�1D&O�NDR�HOHNWUROLWX�X]�RGDEUDQH�XYMHWH�SRWHQFLMDOD�DGVRUSFLMH�������9�SUHPD�
$J�$J&O� HOHNWURGL�� L� YULMHPH�DGVRUSFLMH� �������� V��X]�PLMHãDQMH� �ûRVRYLü� L�9RMYRGLü��
�������6QLåHQMH�NDSDFLWHWQH�VWUXMH�SULEOLåQR�MH�SURSRUFLRQDOQR�NRQFHQWUDFLML�RWRSOMHQLK�L�
GLVSHUJLUDQLK�3$7�1)�X�QH¿OWULUDQLP�X]RUFLPD�WH�RWRSOMHQLK�3$7�)�X�¿OWLUDQLP�X]RUFLPD��
NRML�VH�L]UDåDYDMX�X�HNYLYDOHQWLPD�RGDEUDQH�PRGHOQH�RUJDQVNH�WYDUL�WYDUL��7ULWRQ�;�����
,VSLWLYDQMHP�QRUPDOL]LUDQH�SRYUãLQVNH�DNWLYQRVWL�13$ 3$7F�HT�7ULWRQ�;������'2&�WH�
XVSRUHGERP�V�PRGHOQLP�3$7�NDUDNWHULVWLþQLP�]D�SULURGQR�SULVXWQH�RUJDQVNH�WYDUL�X�PRUX�
�ûRVRYLü�L�9RMYRGLü��������RPRJXüHQR�MH�EROMH�UD]XPLMHYDQMH�SULURGH�GRPLQDQWQLK�JUXSD�
VSRMHYD�3$7�X�PRUX��WM�SURFMHQMLYDQMH�SULVXVWYD�KLGUR¿OQRJ�L�KLGURIREQRJ�WLSD�RWRSOMHQH�
RUJDQVNH�WYDUL��

3. REZULTATI I RASPRAVA

5H]XOWDWL�GXJRURþQLK�LVWUDåLYDQMD��������±��������'2&�L�3$7�SULND]DQL�VX�X�7DEOLFL���JGMH�
VX�GDQH�XSURVMHþHQH�YULMHGQRVWL�]D�SRYUãLQVNL�L�SULGQHQL�VORM�
8�WDEOLFL�VX�SRVHEQR�LVWDNQXWH�YULMHGQRVWL�L]PMHUHQLK�SDUDPHWDUD�QD�SRVWDML�6-����NRMD�MH�
SRG�]QDþDMQLP�XWMHFDMHP�VODWNH�YRGH��SRJODYLWR�ULMHNH�3R�QD�]DSDGX�WH�QD�SRVWDML�6-����QD�
LVWRNX�WUDQVHNWD��2þHNLYDQR��QDMYLãH�YULMHGQRVWL�'2&�3$7�X�VMHYHUQRP�-DGUDQX�PMHUHQH�
VX�X�SRYUãLQVNRP�VORMX�XQXWDU�NRMHJD�MH�RSDåHQD�L�QDMYHüD�YDULMDELOQRVW��V�RSDGDMXüLP�
WUHQGRP�RG�]DSDGD�SUHPD�LVWRNX��RGQRVQR�RG�SRYUãLQH�SUHPD�GQX��$QDOL]D�GXJRURþQLK�
SRGDWDND� XND]XMH� NDNR� VH� VDGUåDM� L� VYRMVWYD� 27� X� VMHYHUQRP� -DGUDQX� PLMHQMDMX� QD�
SURVWRUQRM��SRORåDM�SRVWDMD��L�YUHPHQVNRM�VNDOL��PMHVHFL��VH]RQH��JRGLQH��RYLVQR�R�XWMHFDMX�
SURPMHQMLYRJ�XQRVD�VODWNH�YRGH�ULMHNRP�3R�WH�JOREDOQRJ�XWMHFDMD�VWUXMDQMD�YRGHQLK�PDVD�
NRMH�XOD]H�X�-DGUDQVNR�PRUH�L]�0HGLWHUDQD�WLMHNRP�UD]OLþLWLK�WLSRYD�FLUNXODFLMD�X�-RQVNRP�
PRUX��%L26��'DXWRYLü�L�GUXJL���������
������ L� ������ JRGLQD� L]DEUDQH� VX� NDR� VWDWLVWLþNL� ]QDþDMQR� UD]OLþLWH� JRGLQH� V� RE]LURP�
QD� VDGUåDM� '2&D� DOL� L� UD]OLþLWD� VYRMVWYD� 27� �'DXWRYLü� L� VXU��� ������� ������ JRGLQD�
NDUDNWHUL]LUDQD�MH�YUOR�YLVRNLP�VDGUåDMHP�'2&��������������PJ�/��SURVMHþQD�YULMHGQRVW�
������PJ�/�� WH� LVWRYUHPHQR�YLVRNLP�NRQFHQWUDFLMDPD�3$7� �GR�������PJ�/��SURVMHþQD�
YULMHGQRVW�������PJ�/���������JRGLQH�]DELOMHåHQR�MH�SUHNRPMHUQR�FYMHWDQMH�PRUD�SUDüHQR�
VWYDUDQMHP�VOX]DYLK�QDNXSLQD�NRMH�VX�GRSULQRVLOH�SRYHüDQLP�YULMHGQRVWLPD�'2&�L�3$7�
�'HJREELV�L�GUXJL���������=D�UD]OLNX�RG�HXWURIQH�������JRGLQH�NDGD�VX�L�]DELOMHåHQL�YUOR�
YLVRNL�SURWRFL�ULMHNH�3R��������JRGLQD�RNDUDNWHUL]LUDQD�MH�SUHWHåQR�ROLJRWURIQLP�XYMHWLPD�
X� YRGHQRP� VWXSFX� VMHYHUQRJ� -DGUDQD�� NDGD� VX� L]PMHUHQH� QDMQLåH� NRQFHQWUDFLMH� '2&�
������������� PJ�/�� SURVMHþQD� YULMHGQRVW� ������ PJ�/�� GRN� VH� NRQFHQWUDFLMH� 3$7� QLVX�
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]QDþDMQR� UD]OLNRYDOH� X� RGQRVX� QD� ������ JRGLQX� �GR� ������PJ�/�� SURVMHþQD� YULMHGQRVW�
������PJ�/���������JRGLQH�]DELOMHåHQL�VX�YUOR�QLVNL�SURWRFL�ULMHNH�3R��

7DEOLFD����6UHGQMH�YULMHGQRVWL�L�UDVSRQL�SRMHGLQLK�SDUDPHWDUD�X�YRGHQRP�VWXSFX�
VMHYHUQRJ�-DGUDQD

DOC
mg/L

PAT F
mg/L

eq. T-X-100
NPA

sjeverni Jadran
2002
0 m

srednja 
YULMHGQRVW 1,965 0,112 0,057

raspon 1,290 2,970 0,028 0,215 -

sjeverni Jadran
2002
dno

srednja 

YULMHGQRVW 1,429 0,062 0,045

raspon 1,040 2,570 0,017 0,120 -

sjeverni Jadran
2006
0 m

srednja 

YULMHGQRVW 1,154 0,092 0,078

raspon 0,831 2,072 0,039 0,225 -

sjeverni Jadran
2006
dno

srednja 

YULMHGQRVW 0,992 0,071 0,071

raspon 0,858 1,199 0,039 0,112 -

sjeverni Jadran
1989–2017

0 m

srednja 

YULMHGQRVW 1,499 0,116 0,079

raspon 0,792 4,920 0,015 0,417 -

sjeverni Jadran
1989–2017

dno

srednja 
YULMHGQRVW 1,180 0,077 0,068

raspon 0,769 4,010 0,015 0,034 -

SJ108
1989-2017

0 m

srednja 

YULMHGQRVW 1,603 0,135 0,087

raspon 0,815 4,920 0,015 0,417 -

SJ108
1989-2017

dno

srednja 

YULMHGQRVW 1,181 0,080 0,071

raspon 0,772 2,740 0,015 0,224 -

SJ107
1989-2017

0 m

srednja 
YULMHGQRVW 1,422 0,111 0,079

raspon 0,800 3,093 0,015 0,271 -

SJ107
1989-2017

dno

srednja 

YULMHGQRVW 1,147 0,075 0,068

raspon 0,784 2,460 0,015 0,230 -

*RGLãQMD� UDVSRGMHOD� '2&� X� YRGHQRP� VWXSFX� VMHYHUQRJ� -DGUDQD� WDNRÿHU� VH� UD]OLNXMH�
]D�RYH�GYLMH�JRGLQH�SD� MH� WDNR�X�������JRGLQL�]DELOMHåHQ�YLVRN�VDGUåDM�'2&�NUR]� VYH�
VH]RQH�X]�YLGOMLYX�UD]OLNX�NRQFHQWUDFLMD�'2&�SR�GXELQDPD��*RGLãQMD�UDVSRGMHOD�VDVYLP�
MH�GUXJDþLMD�X�������JRGLQL��NDGD� VX�NRQFHQWUDFLMH�ELOH�SXQR�QLåH� WH�YUOR�XQLIRUPQH�X�
FLMHORP�YRGHQRP�VWXSFX��,]UDåHQL�SLNRYL�'2&�VX�]DELOMHåHQL�X�SUROMHüH�L�X�NDVQR�OMHWR�L�
WR�VDPR�X�SRYUãLQVNRP�VORMX�
.DNR�EL�VH�RGUHGLOD�L�XVSRUHGLOD�VYRMVWYD�SULVXWQH�RUJDQVNH�WYDUL��DQDOL]LUDQ�MH�L�SULND]DQ�
odnos PATF ��'2&�]D� RYH� GYLMH� RGDEUDQH� JRGLQH� �6OLND� ��� X]� SULND]� LVWRJ� RGQRVD� ]D�
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RGDEUDQH�PRGHOH�27�NDUDNWHULVWLþQH� ]D� SULURGQH� YRGHQH� VXVWDYH� �SROLPHUQH�PROHNXOH�
NVDQWDQD��IXOYLþQH�NLVHOLQH��GHNVWUDQD�7�������

Slika 2. Odnos PATF�'2&�X�YRGHQRP�VWXSFX�VMHYHUQRJ�-DGUDQD�QD�SUR¿OX�5RYLQM�±�
XãüH�ULMHNH�3R��VYH�SRVWDMH�VD�VOLNH����]D�������L�������JRGLQX

9LGOMLYR� MH� GD� VH� YULMHGQRVWL� 3$7F� L�'2&� JUXSLUDMX� UD]OLþLWR� RNR� RGDEUDQLK�PRGHOD� X�
SRMHGLQLP� JRGLQDPD�� ãWR� XND]XMH� QD� UD]OLþLWRVW� UHDNWLYQRVWL� RGQRVQR� WLSD� GRPLQDQWQR�
SULVXWQRJ�RUJDQVNRJ�PDWHULMDOD��
9ULMHGQRVWL�3$7F���'2&�VH�X�������JRGLQL�JUXSLUDMX�EOLåH�PRGHOQRM�SRYUãLQVNL�DNWLYQRM�
WYDUL� YLVRNRPROHNXODUQRP� NVDQWDQX�� ãWR� XND]XMH� QD� KLGUR¿OQLML�� PDQMH� DGVRUEDELODQ�
L�VODELMH� UHDNWLYDQ�RUJDQVNL�PDWHULMDO��X]�SURVMHþQX�YULMHGQRVW�13$�RG��������9DåQR� MH�
LVWDNQXWL�NDNR�MH�X�WRM�JRGLQL�]DELOMHåHQD�YUOR�L]UDåHQD�DNXPXODFLMD�RUJDQVNRJ�PDWHULMDOD�
NDR� SRVOMHGLFD� FYMHWDQMD�PRUD� SUDüHQD� VWYDUDQMHP�YHOLNLK� VOX]DYLK� QDNXSLQD� RUJDQVNH�
WYDUL��PXFLODJH�D��'HJREELV�L�GUXJL���������.DNR�MH�YHü�RSLVDQR��X�LVWRP�SRGUXþMX�VDGUåDM�
'2&�ELR�MH�YLVRN�NUR]�FLMHOX�JRGLQX�EH]�L]UDåHQLMLK�VH]RQVNLK�RVFLODFLMD��
.RQFHQWUDFLMH�3$7F�X�������JRGLQL�QH�UD]OLNXMX�VH�]QDþDMQLMH�X�RGQRVX�QD�������JRGLQX��
GRN�VX�NRQFHQWUDFLMH�'2&�ELOH�]QDþDMQR�QLåH��3ULVXWQD�27�MH��X]�YLãX�SURVMHþQX�YULMHGQRVW�
13$�X�RGQRVX�QD�������JRGLQX����������X�������ELOD�DGVRUEDELOQLMD�RGQRVQR�UHDNWLYQLMD��
WH�SR�VYRMVWYLPD�EOLåD�PRGHOQRM�WYDUL�WLSD�IXOYLþQH�NLVHOLQH��6OLND���� 8RþHQH�SURPMHQH�
QDMYMHURMDWQLMH� VX� SRYH]DQH� V� SURPMHQDPD�GRPLQDQWQLK�¿WRSODQNWRQVNLK� ]DMHGQLFD�� RG�
]DELOMHåHQH�GRPLQDFLMH�GLMDWRPHMD�X�HXWURIQRM�������JRGLQL��NRMH�SUYHQVWYHQR�X�SRþHWQRM�
ID]L� UDVWD� OXþH� KLGUR¿OQLMX�27� �13$� RNR� ������� �&LJOHQHþNL� L� GUXJL�� ������ GR� SRMDYH�
]QDþDMQRJ�XGMHOD�SULPQH]LR¿FHMD�X�������JRGLQL� �0LNDF��������NRMH� OXþH�KLGURIREQLMX�
27� �13$� RNR� ������� 8RþHQH� SURPMHQH� X� VNODGX� VX� VD� ]DELOMHåHQLPD� SURPMHQDPD� X�
VDVWDYX� ¿WRSODQNWRQVNLK� SRSXODFLMD� X� VMHYHUQRP� -DGUDQX� SRVHEQR� X� SHULRGX� RG� ������
GR�������JRGLQH��NRMH�SRND]XMX�SRPDN�SUHPD�SRUDVWX�XGMHOD�PDQMLK�YHOLþLQVNLK�IUDNFLMD�
¿WRSODQNWRQD� �9LOLþLü� L� GUXJL�� ������*DãSDURYLü�� ������0DULü� L� GUXJL�� ������ WH� SUHPD�
PDQMLP�YUVWDPD�XQXWDU�PLNUR¿WRSODQNWRQVNH�IUDNFLMH��0R]HWLþ�L�GUXJL���������
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8�RYRP�UDGX�MH�SRND]DQR�NDNR�VH�X]�SRPRü�RGQRVD�3$7F�L�'2&�WM��SULND]RP�QRUPDOL]LUDQH�
SRYUãLQVNH�DNWLYQRVWL� �13$��PRJX�SUDWLWL�SURPMHQH�X�VYRMVWYLPD�RGQRVQR� UHDNWLYQRVWL�
(KLGURIREQR±KLGUR¿OQR��QD�RVQRYX�XWYUÿHQLK�SURPMHQD�DGVRUSFLMVNLK�VYRMVWDYD�SULPMHQRP�
HOHNWURNHPLMVNLK�PMHUHQMD��GRPLQDQWQR�SULVXWQH�27�X�PRUX��
6YRMVWYD�27�X�VMHYHUQRP�-DGUDQX��X�GYLMH�RGDEUDQH�JRGLQH��������L�������VX�ELWQR�UD]OLþLWD��
WH�VH�PLMHQMDMX�RG�YUOR�KLGUR¿OQH��PDQMH� UHDNWLYQH�27��SR�VYRMVWYLPD�VOLþQH�PRGHOQRM�
WYDUL�SROLVDKDULGD�YHOLNH�PROHNXODUQH�PDVH� ��NVDQWDQD� �������JRGLQD��GR�KLGURIREQLMH��
DGVRUEDELOLQLMH� L� UHDNWLYQLMH� 27� SR� VYRMVWYLPD� VOLþQLMH� IXOYLþQRM� NLVHOLQL� L� GHNVWUDQX�
7������������JRGLQD���3UHWSRVWDYND� MH�GD�VX�QDYHGHQH�SURPMHQH�X�VYRMVWYLPD�GLUHNWQD�
SRVOMHGLFD�SURPMHQD�X�]DVWXSOMHQRVWL�SRMHGLQLK�¿WRSODQNWRQVNLK�]DMHGQLFD�X�LVSLWLYDQRP�
UD]GREOMX�XVOLMHG�UD]OLþLWLK�KLGURJUDIVNLK�SULOLND�L�XQRVD�QXWULHQDWD�SUYHQVWYHQR�ULMHNRP�
3R�� 3URPMHQH� WLSD� 27� LVND]DQH� SURPMHQRP� 13$� YULMHGQRVWL� X� LVWUDåLYDQRP� SHULRGX�
XND]XMX�QD�SURPMHQH�X�HNRVXVWDYX�6-��
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A
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PARTIKULARNI FOSFOR U PRIJELAZNIM I
PRIOBALNIM VODAMA SREDNJEG JADRANA

Jere Veža, Grozdan Kušpilić

6$ä(7$.��.RQFHQWUDFLMH SDUWLNXODUQRJ IRVIRUD��33� LVWUDåivane su�VH]RQVNL�X�YRGHQRP�
VWXSFX�SULREDOMD�VUHGQMHJ�-DGUDQD�QD���SRVWDMD WLMHNRP 2009. godine�WH�MHGQRNUDWQR�X�SR-

YUãLQVNRP�VORMX�GXå�HVWXDULMD�ULMHNH�.UNH��U VYLP X]RUFLPD PRUVNH vode, uz PP, odreÿeni

su i�VWDQGDUGQL�RFHDQRJUDIVNL�SDUDPHWUL�WH�NRQFHQWUDFLMH RWRSOMHQLK KUDQMLYLK soli duãika,

IRVIRUD i silicija. 2GUHÿHQH NRQFHQWUDFLMH PP u�LVWUDåLYDQRP�podruþju bile su u rasponu od

�������PRO GP-3 (uãüe 1HUHWYH) do��������PRO GP-3��âibenski zaljev��L�YLãH�RG�NRQFHQ-

WUDFLMD�RWRSOMHQRJ anorganskog P. 6WDWLVWLþNRP DQDOL]RP UH]XOWDWD odreÿena je znaþajna

SR]LWLYQD korelacija PP s NORUR¿ORP a i KUDQMLYLP VROLPD silicija WH QHJDWLYQD korelacija

sa VDOLQLWHWRP. .RQFHQWUDFLMH PP��RGUHÿHQH�u povrãLQVNRP sloju duå�HVWXDULMD rijeke Krke,

upuüuju na njegovo QHNRQ]HUYDWLYQR ponaãanje u odnosu na VDOLQLWHW. U JRUQMHP dijelu

HVWXDULMD zabiljeåeno je SR]LWLYQR, a u GRQMHP dijelu QHJDWLYQR RGVWXSDQMH od WHRUHWVNH
raspodjele SDUWLNXODUQRJ IRVIRUD.
./-8ý1(�5,-(ý,� IRVIRU��SDUWLNXODUQL�IRVIRU��KUDQMLYH�VROL��-DGUDQVNR�PRUH��SDUWLNXODUQD�
WYDU��YRGHQL�VWXSDF

PARTICULATE PHOSPHORUS IN TRANSITIONAL AND COASTAL 
WATERS OF THE MIDDLE ADRIATIC

$%675$&7� Particulate phosphorus (PP) concentrations were investigated seasonally in 
the water column of the coastal central Adriatic at 7 stations during 2009, and one-time in 
the surface layer along the estuary of the Krka River. In addition to PP, standard oceano-
graphic parameters and concentrations of dissolved nutrients of nitrogen, phosphorus 
and silicon were determined in all seawater samples. �e concentrations of PP in  the in-
vestigated area ranged from 0.011 μmol dm-3 (Neretva Delta) to 0.589 μmol dm-3 (Šibenik 
Bay), and are higher than the concentration of dissolved inorganic P. �e statistical analy-
sis of the results revealed a signi�cant positive correlation of PP with chlorophyll a and 
silicon nutrient salts and a negative correlation with salinity. �e PP concentrations, de-
termined in the surface layer along the estuary of the Krka, indicate its non-conservative 
behaviour in relation to salinity. In the upper part of the estuary, a positive deviation from 
the theoretical distribution of PP was recorded whereas a negative deviation was detected 
in its lower part.
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.(<:25'6�� SKRVSKRUXV�� SDUWLFXODWH� SKRVSKRUXV�� QXWULHQWV��$GULDWLF� 6HD�� SDUWLFXODWH�
PDWWHU��ZDWHU�FROXPQ

1. UVOD

0RUVNL� DXWRWURIQL�PLNURRUJDQL]PL� WLMHNRP� SURFHVD� IRWRVLQWH]H� NRULVWH� HQHUJLMX� VXQFD��
RWRSOMHQH�REOLNH�KUDQMLYLK� VROL� �IRVIDWL�� QLWUDWL�� QLWULWL�� DPRQLMHYH� VROL��� XJOMLþQL� GLRNVLG�
WH� RVWDOH� PLNURHOHPHQWH� ]D� UDVW� L� L]JUDGQMX� VWDQLþQLK� VWUXNWXUD�� %LRORãND� SURL]YRGQMD�
RUJDQVNH�WYDUL�GLMHORP�RYLVL�R�GRVWXSQRVWL�IRVIRUD��3��]D�UDVW�RYLK�PLNURRUJDQL]DPD�NRML�
VX�QHL]RVWDYDQ�GLR�KUDQLGEHQRJ� ODQFD�X�PRUVNLP�HNRVXVWDYLPD�ãWR�VH�SRVHEQR�RGQRVL�
QD�-DGUDQVNR�PRUH�JGMH�MH�3��D�QH�GXãLN�RJUDQLþDYDMXüL�þLPEHQLN�SULPDUQH�SURL]YRGQMH�
�9LOLELü�L�GUXJL��������
3�VH�X�PRUVNRP�RNROLãX�QDOD]L�X�RWRSOMHQRP�VWDQMX��NDR�DQRUJDQVNL�L�RUJDQVNL�RWRSOMHQL�
3��',3��'23��WH�X�þHVWLþQRP��RGQRVQR�SDUWLNXODUQRP�REOLNX��SDUWLNXODUQL�IRVIRU���33���
'RVDGDãQMD� LVWUDåLYDQMD� IRVIRUD� X� SRGUXþMX� VUHGQMHJ� -DGUDQD� ELOD� VX� XVPMHUHQD� QD�
RGUHÿLYDQMH�SURVWRUQH� L�YUHPHQVNH� UDVSRGMHOH�',3� L�'23�X�YRGHQRP�VWXSFX��9LOLELü� L�
GUXJL���������SURWRND�',3�L]PHÿX�YRGHQRJ�VWXSFD�L�VHGLPHQWD��%DULü�L�GUXJL��������L�QD�
VSHFLMDFLMX�3�X�VHGLPHQWX��0DWLMHYLü���������,VWUDåLYDQMD�33�X�YRGHQRP�VWXSFX�-DGUDQD�
PRJX�ELWL� YDåQD� MHU� RYDM� REOLN� SUHGVWDYOMD� GRGDWQL�� GRVDG� QHLVWUDåHQL� L]YRU� IRVIRUD� ]D�
PRUVNH�RUJDQL]PH�

2. MATERIJALI I METODE

8]RUNRYDQMD�PRUVNH�YRGH�]D�DQDOL]X�SDUWLNXODUQRJ��RWRSOMHQRJ�DQRUJDQVNRJ�L�XNXSQRJ�
IRVIRUD��73��WH�RVWDOLK�SDUDPHWDUD�L]�YRGHQRJ�VWXSFD��NRQFHQWUDFLMH�KUDQMLYLK�VROL�GXãLND�
L� VLOLFLMD� WH� NORUR¿OD�a�� NDR� L�PMHUHQMD� WHPSHUDWXUH� L� VDOLQLWHWD�� SURYHGHQD� VX� VH]RQVNL�
WLMHNRP�������JRG��X�SRGUXþMX�VUHGQMHJ�-DGUDQD��7RþNH�X]RUNRYDQMD�SULND]DQH�VX�QD�6OLFL�
2.1.a.

0RUVND�YRGD�X]RUNRYDQD�MH�QD�VWDQGDUGQLP�RFHDQRJUDIVNLP�GXELQDPD������P����P�����
P�� ���P�� ���P� L� ��P� L]QDG�PRUVNRJ� GQD�� QD� �� SRVWDMD� X� SULREDOMX� VUHGQMHJ� -DGUDQD��
8]RUNRYDQMH� MH�SURYHGHQR�VH]RQVNL� �VLMHþDQM�� WUDYDQM��NRORYR]�� VWXGHQL�� WLMHNRP�������
JRG��X�SRGUXþMX�VUHGQMHJ�-DGUDQD��SULREDOQL�GLR�.DãWHODQVNRJ�]DOMHYD����SRVWDMH���XãüH�
ULMHNH�.UNH��&HWLQH�L�1HUHWYH��SR�MHGQD�SRVWDMD��WH�MHGQD�SRVWDMD�X�%UDþNRP�NDQDOX��6OLND�
2.1.a).

8]RUNRYDQMH� YRGH� ]D� DQDOL]X� 33�� ',3�� 73� WH� VDOLQLWHWD� REDYOMHQR� MH� L� QD� �� SRVWDMD� X�
HVWXDULMX�ULMHNH�.UNH��QD�GXELQL�RG�����P��SRYUãLQVNL�VORM�� MHGQRNUDWQR�X�RåXMNX�������
godine (Slika 2.1.b).
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6OLND������3RORåDM�SRVWDMD�LVWUDåLYDQMD�SDUWLNXODUQRJ��33���RWRSOMHQRJ�DQRUJDQVNRJ�
�',3��L�XNXSQRJ�IRVIRUD��73���NRQFHQWUDFLMD�KUDQMLYLK�VROL�GXãLND�L�VLOLFLMD��NORUR¿OD�D��
WHPSHUDWXUH�L�VDOLQLWHWD�X�SULREDOMX��SRVWDMH�(���&��%���%���%���(��L�(����D��L�SRVWDMD�
LVWUDåLYDQMD�NRQFHQWUDFLMD�33��',3��73�WH�VDOLQLWHWD�X�HVWXDULMX�ULMHNH�.UNH��SRVWDMH�.��

GR�.����E��

.RQFHQWUDFLMH�KUDQMLYLK�VROL��RUWRIRVIDWL��RUWRVLOLNDWL��QLWUDWL��QLWULWL��DPRQLMDN��RGUHÿHQH�
VX�QD�$XWR�$QDO\]HU�X�,,,��6($/�$QDOLWLFDO�SUHPD�*UDVVKR൵�L�GUXJL���������2GUHÿLYDQH�
NRQFHQWUDFLMD�XNXSQRJ�IRVIRUD��73��L�GXãLND��71��REDYOMHQR�MH�SUHPD�0F.HOYLH�L�GUXJL�
��������D�33�SUHPD�3DUVRQV�L�GUXJL���������0MHUHQMD�WHPSHUDWXUH�L�VDOLQLWHWD�REDYOMHQD�
VX�&7'��&RQGXFWLYLW\�7HPSHUDWXUH�'HQVLW\�3UREH��6%(���PXOWLSDUDPHWDUVNRP�VRQGRP�
SURL]YRÿDþD�6HD%LUG��6$'��.RQFHQWUDFLMH�NORUR¿OD�a�RGUHÿHQH�VX�ÀXRURPHWULMVNL�SUHPD�
6WULFNODQG�L�GUXJL��������

3. REZULTATI I RASPRAVA

6H]RQVNL� WH� JRGLãQML� UDVSRQL� NDR� L� VUHGQMH� YULMHGQRVWL� VD� VWDQGDUGQLP� GHYLMDFLMDPD�
NRQFHQWUDFLMD� 33�� ',3� L� 73� L]PMHUHQL� X� YRGHQRP� VWXSFX� SULREDOMD� VUHGQMHJ� -DGUDQD�
WLMHNRP�������JRG��SULND]DQL�VX�X�7DEOLFL�������
6H]RQVNH�SURPMHQH�NRQFHQWUDFLMD�33�X�SULREDOMX�VUHGQMHJ�-DGUDQD�SRND]XMX�GD�MH�QDMQLåD�
SURVMHþQD�NRQFHQWUDFLMD�]DELOMHåHQD�WLMHNRP�]LPH���������PRO�GP-3���8�SUROMHüH�L�OMHWR��
SURVMHþQD�NRQFHQWUDFLMD�33�UDVWH��D�QDMYLãD�YULMHGQRVW�]DELOMHåHQD�MH�WLMHNRP�MHVHQL��������
�PRO�GP-3���2YDNDY�SRUDVW�NRQFHQWUDFLMD�33�RG�]LPH�GR�MHVHQL�]QDWQR�RGVWXSD�RG�SURPMHQD�
SURVMHþQLK�VH]RQVNLK�NRQFHQWUDFLMD�',3��7DEOLFD���������*LVPRQGL�L�GUXJL��������WDNRÿHU�
VX�SURQDãOL�YLãH�NRQFHQWUDFLMH�33�X�WRSOLMHP�GLMHOX�JRGLQH��OLSDQM��X�RGQRVX�QD�KODGQLMH�
UD]GREOMH��YHOMDþD��]ERJ�SRYHüDQMD�¿WRSODQNWRQVNH�ELRPDVH�X�WRSOLMHP�GLMHOX�JRGLQH�
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7DEOLFD��������5DVSRQL�NRQFHQWUDFLMD�WH�VUHGQMH�YULMHGQRVWL��69�����VWDQGDUGQD�GHYLMDFLMD�
�6'���L]UDåHQR�X��PRO�GP-3��LVWUDåLYDQLK�REOLND�IRVIRUD�X�SULREDOMX�VUHGQMHJ�
-DGUDQD��WLMHNRP�SRMHGLQLK�VH]RQD�X�������JRGLQL�

Oblik fosfora Sezona Raspon SV + SD

PP

=LPD 0,021 - 0,153 0,068 ± 0,037

0,011 - 0,424

/MHWR 0,044 - 0,222

Jesen 0,018 - 0,589

Sve sezone 0,011 - 0,589 0,083 ± 0,067

DIP

=LPD 0,000 - 0,359

0,001 - 0,232

/MHWR 0,021 - 0,150 0,057 ± 0,033

Jesen 0,009 - 0,124

Sve sezone 0,000 - 0,359

TP

=LPD 0,095 - 0,472

0,116 - 1,002

/MHWR 0,051 - 0,400

Jesen 0,066 - 0,321

Sve sezone 0,051 - 1,002
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9HUWLNDOQH�UDVSRGMHOH�NRQFHQWUDFLMD�33�X�SULREDOQRP�SRGUXþMX�VUHGQMHJ�-DGUDQD��WLMHNRP�
SRMHGLQLK�VH]RQVNLK�LVWUDåLYDQMD�X�������JRGLQL��SULND]DQH�VX�QD�6OLFL�������

6OLND��������9HUWLNDOQD�UDVSRGMHOD�NRQFHQWUDFLMD�SDUWLNXODUQRJ�IRVIRUD��33��QD�SRVWD-

MDPD�SULREDOMD��SRVWDMH�%���%���%���(���(���(��L�&��WLMHNRP�]LPVNH��D���SUROMHWQH��E���
OMHWQH��F��L�MHVHQVNH�VH]RQH��G��X�������JRGLQL�
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8RþHQH�VH]RQVNH�SURPMHQH�X�YHUWLNDOQRM�UDVSRGMHOL�33�VSHFL¿þQH�VX�]D�SRMHGLQH�SRVWDMH��
3RYLãHQMD�NRQFHQWUDFLMD�33� MDYOMDMX� VH� WLMHNRP� MHGQH� VH]RQH�QD�SRVWDML�%���RGQRVQR�X�
GYLMH� VH]RQH� QD� SRVWDML� %��� 5HODWLYQR� XMHGQDþHQH� NRQFHQWUDFLMH� WLMHNRP� FLMHOH� JRGLQH�
]DELOMHåHQH�VX�QD�SRVWDML�&�
1DMYLãH�NRQFHQWUDFLMH�33�X�SULREDOMX�� L]PMHUHQH� VX�X�âLEHQVNRP�]DOMHYX� �SRVWDMD�(����
QDMYMHURMDWQLMH� NDR�SRVOMHGLFD�SRYHüDQH�ELRPDVH�PLNURRUJDQL]DPD�XVOLMHG� LQWHQ]LYQLMH�
SULPDUQH� L� VHNXQGDUQH� SURL]YRGQMH� X� RYRP� SRGUXþMX�� ]ERJ� SRYLãHQLK� NRQFHQWUDFLMD�
RWRSOMHQLK� KUDQMLYLK� VROL� �%XåDQþLü� L� GUXJL�� ������� 1D� SRVWDML� %�� X� ]DSDGQRP� GLMHOX�
.DãWHODQVNRJ�]DOMHYD��]DELOMHåHQH�NRQFHQWUDFLMH�33�XJODYQRP�VX�QLåH�RG���� �PRO�GP-3

WLMHNRP�FLMHOH�JRGLQH��RVLP�X�SUROMHüH�NDGD�MH�L]PMHUHQR������ �PRO�GP-3�X�SRYUãLQVNRP�
VORMX� V� QLåLP� VDOLQLWHWRP� �6�  � �������� 3RVWDMD� %�� QDOD]L� VH� SRUHG� GYDMX� SRGPRUVNLK�
L]YRUD� VODWNH� YRGH�� NRMD� MH� ]ERJ� GRQRVD� WHULJHQRJ�PDWHULMDOD� VPDQMHQH� SUR]LUQRVWL�� WH�
VH� SR� KLGURORãNLP� VYRMVWYLPD� �YLãD� WHPSHUDWXUD� L� QLåL� VDOLQLWHW�� UD]OLNXMH� RG� RNROQH�
PRUVNH�YRGH�.DãWHODQVNRJ�]DOMHYD��$O¿UHYLü���������9MHURMDWQR�MH�GD�GRWRN�VODWNH�YRGH�X�
SUROMHüH�GRSULQRVL�SRYHüDQMX�NROLþLQH�þHVWLFD�X�YRGHQRP�VWXSFX��WH�SRVOMHGLþQR�X]URNXMH�
SRYLãHQMH�NRQFHQWUDFLMD�33�
1DMYLãH� SURVMHþQH� NRQFHQWUDFLMH� 33� X� VYLP� VH]RQDPD�� RVLP� X� OMHWQRM� NDG� MH� QDMYLãD�
NRQFHQWUDFLMD�33�L]PMHUHQD�X�SULGQHQRP�����±����P��VORMX��L]PMHUHQH�VX�X�SRYUãLQVNRP�
VORMX������P��YRGHQRJ�VWXSFD�SULREDOMD��3RYLãHQH�NRQFHQWUDFLMH�33�X�SRYUãLQVNRP�VORMX�
]DELOMHåLOL�VX�*LDQL�L�GUXJL���������L�*LVPRQGL�L�GUXJL���������X�X�VMHYHUQRP�L�VUHGQMHP�
Jadranu.

.RQFHQWUDFLMH� 33� X� VUHGQMHP� VORMX� ���� ±� ���P�� YRGHQRJ� VWXSFD� VYLK� SRVWDMD� ELOH� VX�
WLMHNRP�JRGLQH�QLåH�RG�NRQFHQWUDFLMD�X�SRYUãLQVNRP� L�SULGQHQRP�VORMX��8�SULGQHQRP�
VORMX� YRGHQRJ� VWXSFD� XJODYQRP� VX� RGUHÿHQH� QH]QDWQR� SRYLãHQH� NRQFHQWUDFLMH� 33� X�
RGQRVX� QD� VUHGQML� VORM�� GRN� MH� X� OMHWR� QDMYLãD� SURVMHþQD� NRQFHQWUDFLMD� 33� X� YRGHQRP�
VWXSFX�RGUHÿHQD�X�SULGQHQRP�VORMX��3RYHüDQD� DEXQGDQFLMD�¿WRSODQNWRQD�X�SULGQHQRP�
VORMX� SRVWDMD� SULREDOMD� XRELþDMHQD� MH� X� OMHWQRP� UD]GREOMX�� D� MDYOMD� VH� XVOLMHG� YLãLK�
NRQFHQWUDFLMD�RWRSOMHQLK�KUDQMLYLK� VROL�X� WRP�GLMHOX�YRGHQRJ� VWXSFD� �1LQþHYLü� L�GUXJL��
�������8�LVWUDåLYDQMLPD�DXWRUD�<X�L�GUXJL���������]DELOMHåHQD�MH�SRYH]DQRVW�DEXQGDQFLMH�
¿WRSODQNWRQD�V�NRQFHQWUDFLMDPD�33�L�SDUWLNXODUQRJ�GXãLND��31��X�YRGHQRP�VWXSFX��ãWR�
EL�PRJOR�REMDVQLWL�YLãH�NRQFHQWUDFLMH�33�X�SULGQHQRP�VORMX�SULREDOMD�VUHGQMHJ�-DGUDQD�
1D�SRVWDMDPD�%��L�%��X�.DãWHODQVNRP�]DOMHYX�WLMHNRP�]LPH�NRQFHQWUDFLMH�33�X�SULGQHQRP�
VORMX�ELOH�VX�]QDWQR�YLãH�X�RGQRVX�QD�RVWDOH�VORMHYH�YRGHQRJ�VWXSFD�QDMYMHURMDWQLMH�]ERJ�
SURFHVD�UHVXVSHQ]LMH�VHGLPHQWD�X�RYRP�GLMHOX�JRGLQH��8MHYLü�L�GUXJL���������VOLþQR�NDR�ãWR�
VX�]DNOMXþLOL�*LVPRQGL�L�GUXJL��������]D�SRYLãHQH�NRQFHQWUDFLMH�33�X�VMHYHUQRP�-DGUDQX�
X� SULGQHQRP� VORMX�� 3RVWDMD� &� X� %UDþNRP� NDQDOX�� RGVWXSDOD� MH� UHODWLYQR� XMHGQDþHQLP�
YULMHGQRVWLPD�33�X�VYLP�VORMHYLPD�YRGHQRJ�VWXSFD�WLMHNRP�þHWLULMX�VH]RQD�
.DNR�EL�VH�LVWUDåLOD�SRYH]DQRVW�33�V�RVWDOLP�RGUHÿLYDQLP�SDUDPHWULPD�SULPLMHQMHQD�MH�
3HDUVRQRYD�NRUHODFLMD�þLML�VX�NRH¿FLMHQWL�NRUHODFLMH�SULND]DQL�X�7DEOLFL�������
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7DEOLFD��������5H]XOWDWL�3HDUVRQRYH�NRUHODFLMH�L]PHÿX�SDUDPHWDUD�RGUHÿHQLK�X�YRGHQRP�
VWXSFX�LVWUDåLYDQLK�SRVWDMD�SULREDOMD�VUHGQMHJ�-DGUDQD�WLMHNRP�������JRGLQH�
�MDþH�RWLVQXWH�YULMHGQRVWL�R]QDþDYDMX�VWDWLVWLþNL�]QDþDMQH��S��������1 �����
NRUHODFLMH�

DIP PP TP DIN TN SiO4 T S

PP 0,12

TP 0,32 0,15

DIN 0,69 0,32 0,53
TN 0,66 0,25 0,47 0,92

SiO4 0,68 0,46 0,28 0,89 0,83
T -0,24 0,06 -0,08 -0,22 -0,32 -0,19

S -0,59 -0,59 -0,29 -0,78 -0,76 -0,91 0,11

&KO�a 0,28 0,62 0,34 0,50 0,51 0,52 -0,29 -0,67

6WDWLVWLþNL� ]QDþDMQH� NRUHODFLMH� 33� XVWDQRYOMHQH� VX� V� NORUR¿ORP� a�� VDOLQLWHWRP� L�
RUWRVLOLNDWRP��1DMYLãL� NRH¿FLMHQW� NRUHODFLMH� XVWDQRYOMHQ� MH� V� NRQFHQWUDFLMDPD� NORUR¿OD�
a,� ãWR�XSXüXMH�QD�YHOLNL�XWMHFDM�¿WRSODQNWRQVNH�]DMHGQLFH�QD�NRQFHQWUDFLMH�33��3UHPGD�
MH�SR]LWLYQD�YH]D�NORUR¿OD�a�]DELOMHåHQD�V�YHüLQRP�LVWUDåLYDQLK�KUDQMLYLK�VROL��NDR�L�VD�
VDOLQLWHWRP���QDMYLãD�YULMHGQRVW�NRUHODFLMH�]D�KUDQMLYH�VROL�L]UDþXQDWD�MH�]D�33��D�RG�RVWDOLK�
SDUDPHWDUD�]D�VDOLQLWHW��9H]D�NORUR¿OD�a�VD�VDOLQLWHWRP�MH�UD]XPOMLYD��V�RE]LURP�QD�WR�GD�
VH�YHüLQD�SRVWDMD�SULREDOMD�QDOD]L�X�EOL]LQL�XãüD�ULMHND�JGMH�VX�NRQFHQWUDFLMH�KUDQMLYLK�VROL�
SRYLãHQH�SD�MH�L�LQWHQ]LWHW�SULPDUQH�SURL]YRGQMH�YHüL�

6OLND��������*UXSLUDQMH�SRVWDMD�SULREDOMD�WLMHNRP�LVWUDåLYDQRJ�UD]GREOMD��]LPD��SUROMHüH��
OMHWR��MHVHQ��GRELYHQR�0'6�PHWRGRP�QD�WHPHOMX�WUDQVIRUPLUDQLK�YULMHGQRVWL�NRQFHQ-

WUDFLMD�KUDQMLYLK�VROL��33��',3��73��',1��71��RUWRVLOLNDWL��PHWRGRP�GUXJRJ�NRULMHQD��
6XSHUSRQLUDQL�YHNWRUL�]D�NHPLMVNH�SDUDPHWUH�SULND]XMX�3HDUVRQRYX�NRUHODFLMX�
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6OLþQRVW� PHÿX� SRVWDMDPD� SULREDOMD� V� RE]LURP� QD� NRQFHQWUDFLMH� KUDQMLYLK� VROL� IRVIRUD��
GXãLND� L� VLOLFLMD� WLMHNRP� UD]OLþLWLK� VH]RQD� LVWUDåHQD� MH� SULPMHQRP�PHWRGH� QHPHWULþNRJ�
PXOWLGLPHQ]LRQDOQRJ� VNDOLUDQMD� �0'6�� �6OLND� �������� ,]� UH]XOWDWD� DQDOL]H� XRþDYD� VH�
VSHFL¿þQRVW� âLEHQVNRJ� ]DOMHYD� �(��� X� NRMHP� VX� ]DELOMHåHQH� YLVRNH� NRQFHQWUDFLMH�
',1�D�L�VLOLNDWD��(XFOLGHDQ�GLVWDQFH��(' ������1DVXSURW�WRPX��SRVWDMH�X�.DãWHODQVNRP�
]DOMHYX��SRVWDMH�%��WH�SRVWDMD�X�%UDþNRP�NDQDOX��&��JUXSLUDQH�VX�X�]DVHEQX�VNXSLQX��D�
NDUDNWHUL]LUDMX�LK�QLåH�YULMHGQRVWL�LVWUDåLYDQLK�KUDQMLYLK�VROL�
1D�WHPHOMX�UH]XOWDWD�0'6�DQDOL]H��6OLND���������NRQFHQWUDFLMH�KUDQMLYLK�VROL�',1�D��71�D�
L�VLOLFLMD�QDMYLãH�XWMHþX�QD�JUXSLUDQMH�SRVWDMD�X�SULREDOMX��3UHPD�SUHWKRGQLP�LVWUDåLYDQMLPD�
RWYRUHQRJ�PRUD�L�SULREDOQLK�SRGUXþMD�-DGUDQD��9LOLþLü���������NRQFHQWUDFLMH�KUDQMLYLK�VROL�
',1�D� L� RUWRVLOLNDWD� YLãH� VX� X� SRGUXþMLPD�SRG� XWMHFDMHP� ULMHND�� ]ERJ� ULMHþQRJ� GRQRVD�
RYLK�KUDQMLYLK�VROL��ýHWLUL��%���(���(���(���RG�XNXSQR�VHGDP�LVWUDåLYDQLK�SRVWDMD�X�RYRP�
UDGX� VPMHãWHQH�X�SRGUXþMX�XãüD� ULMHND��8NROLNR� VH�SURPDWUD�SRORåDM� SRVWDMD�X�RGQRVX�
QD�YHNWRUH�KUDQMLYLK�VROL�',1�D� L� VLOLNDWD�PRåH�VH�]DNOMXþLWL�GD� MH�QDMYHüL�XWMHFDM�RYLK�
KUDQMLYLK�VROL�]DELOMHåHQ�QD��(���SRVWDML�X�âLEHQVNRP�]DOMHYX�NRMD�MH�QD�0'6�GLMDJUDPX�
RGYRMHQD� RG� RVWDOLK� X� VYLP� VH]RQDPD�� RVLP� OMHWQH�� âLEHQVNL� ]DOMHY� MH� SRG� ]QDþDMQLP�
XWMHFDMHP� ULMHNH� .UNH�� WH� MH� YHü� UDQLMH� RSLVDQ� NDR� SRGUXþMH� L]UD]LWR� YLVRNH� ELRORãNH�
SURL]YRGQMH� �.XãSLOLü� L� GUXJL�� �������*UXSLUDQMH� SRVWDMD� X� OMHWQRP�SHULRGX� �OLMHYL� GLR�
0'6�GLMDJUDPD��SRVOMHGLFD�MH�RVLURPDãHQMD�YRGHQRJ�VWXSFD�KUDQMLYLP�VROLPD�]ERJ�OMHWQH�
VWUDWL¿NDFLMH�L�VPDQMHQRJ�SURWRND�VODWNH�YRGH��6PDQMHQL�GRWRN�ULMHþQH�YRGH�X�âLEHQVNL�L�
.DãWHODQVNL�]DOMHY�X]URNXMH�L�VQLåHQL�GRQRV�VROL�',1�D�L�VLOLNDWD��1D�JUXSLUDQMH�SRVWDMD�X�
.DãWHODQVNRP�]DOMHYX�L�QD�XãüX�&HWLQH�WLMHNRP�]LPH�L�SUROMHüD��GRQML�GLR�0'6�GLMDJUDPD��
QDMYLãH�XWMHþX�NRQFHQWUDFLMH�XNXSQRJ�GXãLND�L�IRVIRUD��71��73��

3.2 Partikularni fosfor u površinskom sloju estuarija rijeke Krke

.RQFHQWUDFLMH�33��',3��73�L�VDOLQLWHWD�RGUHÿHQH�X�HVWXDULMX�ULMHNH�.UNH�X�RåXMNX�������JRG��
SULND]DQH�VX�X�7DEOLFL�����L�QD�6OLFL�����JGMH�VX�SULND]DQH�NRQFHQWUDFLMH�33�X�SRYUãLQVNRP�
sloju.

7DEOLFD������.RQFHQWUDFLMH�SDUWLNXODUQRJ�IRVIRUD��33���RWRSOMHQRJ�DQRUJDQVNRJ��',3��
L�XNXSQRJ�IRVIRUD��73���L]UDåHQR�X��PRO�GP-3��WH�VDOLQLWHW�QD�LVWUDåLYDQLP�SRVWDMDPD�

HVWXDULMD�ULMHNH�.UNH�WLMHNRP�RåXMND�������JRGLQH�

Estuarij Postaja PP DIP TP Salinitet

Krka

K1 0,158 0,127 0,631 0,1

K2 0,142 0,174 0,395 0,2

K3 0,160 0,165 0,326 0,15

K4 0,354 0,257 1,048 0,9

K5 0,162 0,084 0,338 1,1

K6 0,524 0,097 0,775 3,5

K7 0,176 0,085 0,371 4,8

K8 0,080 0,026 0,219 11,5

K9 0,028 0,010 0,199 33,3
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6� RE]LURP�QD� UD]OLþLWL� VDVWDY�PRUVNH� L� ULMHþQH� YRGH� �0H\EHFN� L� GUXJL�� ������ GR� VDGD�
VX� SURYHGHQD� EURMQD� LVWUDåLYDQMD� NRMLPD� MH� LVSLWDQR� SRQDãDQMH� UD]OLþLWLK� HOHPHQDWD� L�
VSRMHYD�X�HVWXDULMLPD��5H]XOWDWL�RYLK�LVWUDåLYDQMD�SRND]XMX�GD�VH�JODYQL�VDVWRMFL�PRUVNH�
YRGH�X�SRGUXþMLPD�HVWXDULMD�SRQDãDMX�NRQ]HUYDWLYQR��3DO�6LQJK�L�GUXJL���������RGQRVQR�
GD�MH�QMLKRY�VDGUåDM�X�GLUHNWQRM�YH]L�VD�VDOLQLWHWRP��,VWUDåLYDQMD�X�HVWXDULMX�ULMHNH�.UNH�
�.XãSLOLü�� ������ ]DELOMHåLOD� VX� NRQ]HUYDWLYQR� SRQDãDQMH� EURPLGD� X� SRYUãLQVNRP� VORMX�
HVWXDULMD�
1HNRQ]HUYDWLYQR�SRQDãDQMH�KUDQMLYLK�VROL�X�HVWXDULMLPD�]DELOMHåHQR�MH�X� LVWUDåLYDQMLPD�
8QFOHV�L�GUXJL��������NRML�VX�QDYHOL�ELRORãNH�SURFHVH�NDR�JODYQH�þLPEHQLNH�RGVWXSDQMD�
NRQFHQWUDFLMD� KUDQMLYLK� VROL� RG� WHRUHWVNLK� YULMHGQRVWL�� 5DQLMD� LVWUDåLYDQMD� �.XãSLOLü��
������VX�SRND]DOD�NDNR�RUWRVLOLNDWL�PRJX�LPDWL�NRQ]HUYDWLYQR�SRQDãDQMH�X�HVWXDULMLPD��
,VWUDåLYDQMD�UDVSRGMHOH�NRQFHQWUDFLMD�33�GXå�HVWXDULMD�ULMHNH�.UNH�XND]XMX�GD�SRQDãDQMH�
33�QLMH�NRQ]HUYDWLYQR��6OLND������

0,0

0,1

0,2

0,3

0,4

0,5

0,6

0 5 10 15 20 25 30 35

-3
)

Salinitet 

a)

6OLND������.RQFHQWUDFLMH�SDUWLNXODUQRJ�IRVIRUD��33���PRO�GP-3��L]PMHUHQH�WLMHNRP�RåXMND�
�����X�SRYUãLQVNRP�VORMX�HVWXDULMD�ULMHNH�.UNH�X�RGQRVX�QD�VDOLQLWHW�SRYUãLQVNRJ�
VORMD��D���,VSUHNLGDQD�FUWD�SUHGVWDYOMD�WHRUHWVNX�UDVSRGMHOX�33�NRG�NRQ]HUYDWLYQRJ�
SRQDãDQMD��3URVWRUQD�UDVSRGMHOD�33�X�SRYUãLQVNRP�VORMX�HVWXDULMD�ULMHNH�.UNH��E��

8� HVWXDULMX� ULMHNH� .UNH� QDMYLãH� NRQFHQWUDFLMH� 33� L]PMHUHQH� VX� X� XVNLP� NDQDOVNLP�
SRGUXþMLPD�� 8� JRUQMHP� GLMHOX� HVWXDULMD� ULMHNH� .UNH� �SRVWDMH� .�� L� .���� SRYUãLQVNRJ�
VDOLQLWHWD� GR� ����� L]PMHUHQH� VX� ]QDWQR� YHüH� NRQFHQWUDFLMH� 33� X� RGQRVX� QD� RþHNLYDQH�
YULMHGQRVWL� �SUL�NRQ]HUYDWLYQRP�SRQDãDQMX��SULND]DQR�SUHNLQXWLP�FUWDPD�QD�6OLFL�������
GRN�VX�NRQFHQWUDFLMH�X�GRQMHP�GLMHOX�HVWXDULMD��SRVWDMH�.��L�.���QHãWR�PDQMH�X�RGQRVX�
QD�WHRUHWVNH��2YDNYR�VWDQMH�XND]XMH�GD�VH�X�JRUQMHP�GLMHOX�HVWXDULMD�VWYDUD�GRGDWQL�33��
NRML�VH�X�GRQMHP�GLMHOX�HVWXDULMD�JXEL��5H]XOWDWL�PRQLWRULQJD�NHPLMVNRJ�L�HNRORãNRJ�VWDQMD�
SULMHOD]QLK�YRGD��,25��������XND]XMX�QD�QLåH�NRQFHQWUDFLMH�NORUR¿OD�a�X�JRUQMHP�GLMHOX�
HVWXDULMD�ULMHNH�.UNH��ãWR�XND]XMH�GD�ELRORãNL�SURFHVL�QLVX�JODYQL�X]URN�RERJDüLYDQMD�33�
X�WRP�GLMHOX�HVWXDULMD��YHü�RGUHÿHQL�JHRNHPLMVNL�SURFHVL��,VWUDåLYDQMD�X�VXVWDYX�HVWXDULMD�
SRND]XMX�NDNR�VH�QDMYHüH�JHRNHPLMVNH�SURPMHQH�REOLND�3�GRJDÿDMX�SUL�QLVNRP�VDOLQLWHWX�
�������JGMH�VH�XVOLMHG�PLMHãDQMD�VODWNH�L�VODQH�YRGH�RGYLMD�SURFHV�ÀRNXODFLMH��SDKXOMLþHQMD��
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NRORLGD� �3UDVWND� L�0DOFRP�� �������=D� SUHWSRVWDYLWL� MH� GD� VH�',3� DGVRUELUD� QD� NRORLGH�
ãWR�X]URNXMH�SRYHüDQMH�NRQFHQWUDFLMD�33�X�JRUQMHP�GLMHOX�HVWXDULMD�ULMHNH�.UNH��GRN�MH�
JXELWDN�33�X�GRQMHP�GLMHOX�HVWXDULMD�SRVOMHGLFD�VHGLPHQWDFLMH�

8�SULREDOQRP�SRGUXþMX�VUHGQMHJ�-DGUDQD�QDMYLãH�NRQFHQWUDFLMH�33�]DELOMHåHQH�VX�WLMHNRP�
MHVHQL��D�QDMQLåH�WLMHNRP�]LPH��8�YRGHQRP�VWXSFX�QDMYLãH�NRQFHQWUDFLMH�33�XVWDQRYOMHQH�
VX�X�SRYUãLQVNRP�VORMX�WLMHNRP�YHüHJ�GLMHOD�JRGLQH��SUROMHüH��MHVHQ�L�]LPD��XVOLMHG�XQRVD�
33�D�VODWNRYRGQLP�GRWRFLPD��33�MH�WLMHNRP�VH]RQVNLK�LVWUDåLYDQMD�������JRGLQH�XJODYQRP�
ELR� ELRORãNRJ� SRGULMHWOD�� DQDOL]RP� NRUHODFLMH� LVWUDåLYDQLK� SDUDPHWDUD� XVWDQRYOMHQD�
MH� SR]LWLYQD� NRUHODFLMD� NRQFHQWUDFLMD� 33� L� NORUR¿OD� a�� .RQFHQWUDFLMH� 33� L]PMHUHQH� X�
SRYUãLQVNRP�VORMX�HVWXDULMD�ULMHNH�.UNH�XND]XMX�QD�QHNRQ]HUYDWLYQR�SRQDãDQMH�X�RGQRVX�
QD� VDOLQLWHW�� 3R]LWLYQR� RGVWXSDQMH� RGUHÿHQR� MH� GR� VDOLQLWHWD� ���� XVOLMHG� JHRNHPLMVNLK�
SURFHVD�ÀRNXODFLMH�NRORLGQLK�þHVWLFD��GRN�MH�X�GRQMHP�GLMHOX�HVWXDULMD��VD�VDOLQLWHWRP�RG�
����GR�����]DELOMHåHQR�QHJDWLYQR�RGVWXSDQMH�NDR�SRVOMHGLFD�SURFHVD�VHGLPHQWDFLMH�33�
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Conservative Behavior. (VWXDULHV�DQG�&RDVWV����������������

>��@� 3DUVRQV��7�5���0DLWD��<���/DOOL��&�0�����������$�PDQXDO�RI�FKHPLFDO�DQG�ELRORJLFDO�
PHWKRGV�IRU�VHDZDWHU�DQDO\VLV��3HUJDPRQ�3UHVV��2[IRUG������

>��@� 3UDVWND��.�(��L�0DOFRP��6�-�����������3DUWLFXODWH�SKRVSKRUXV�LQ�WKH�+XPEHU�HVWX-

DU\��$TXDWLF�(FRORJ\��������������
>��@� 6WULFNODQG��-�'�+��L�3DUVRQV��7�5�����������$�SUDFWLFDO�KDQGERRN�RI�VHDZDWHU�DQDO\-

sis, 2nd edn��%XOOHWLQ�RI�WKH�)LVKHULHV�5HVHDUFK�%RDUG�RI�&DQDGD��2WWDZD������
>��@� 8MHYLF��,���.OMDNRYLü�*DãSLü��=���%RJQHU��'�����������,QÀXHQFH�RI�VXVSHQGHG�PDWWHU�

RQ� FDGPLXP�DFFXPXODWLRQ� LQ� VHGLPHQW� IURP�.DãWHOD�%D\��$GULDWLF� 6HD��&URDWLD�
$FWD�$GULDWLFD������������

>��@� 8QFOHV��5�-���)UDVHU��$�,���%XWWHU¿HOG��'���-RKQHV��3���+DUURG��7�5�����������7KH�SUH-
GLFWLRQ�RI�QXWULHQWV�LQWR�HVWXDULHV�DQG�WKHLU�VXEVHTXHQW�EHKDYLRXU��DSSOLFDWLRQ�WR�
WKH�7DPDU�DQG�FRPSDULVRQ�ZLWK�WKH�7ZHHG��8�.��+\GURELRORJLD���������������

>��@� 9LOLELü��,���0DWLMHYLü��6���âHSLü��-�����������&KDQJHV�LQ�WKH�$GULDWLF�RFHDQRJUDSKLF�
SURSHUWLHV� LQGXFHG� E\� WKH� (DVWHUQ�0HGLWHUUDQHDQ� 7UDQVLHQW� Biogeosciences., 9, 

���±����
>��@� 9LOLþLü�� '��� �������� 6SHFL¿þQD� RFHDQRORãND� VYRMVWYD� KUYDWVNRJ� GLMHOD� -DGUDQD�

+UYDWVNH�YRGH��������������
>��@� <X��<���6RQJ��-���/L��;���<XDQ��+���/L��1�����������'LVWULEXWLRQ��VRXUFHV�DQG�EXGJHWV�

RI�SDUWLFXODWH�SKRVSKRUXV�DQG�QLWURJHQ�LQ�WKH�(DVH�&KLQD�6HD��&RQWLQHQWDO�6KHOI�
5HVHDUFK��������������
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 1.55.

MIKROBNA EKOLOGIJA – POKAZATELJ
ZDRAVSTVENOG STANJA MORSKOG OKOLIŠA U

MALOSTONSKOM ZALJEVU

6$ä(7$.��0DORVWRQVNL�]DOMHY�MH�SROX]DWYRUHQL�GLR�LVWRþQRJ�GLMHOD�-DGUDQVNRJ�PRUD��NRML�
MH�]ERJ�YDåQRVWL�]D�X]JRM�NDPHQLFD�SURJODãHQ�SRVHEQLP�UH]HUYDWRP�X�PRUX��0HÿXWLP��
X]JRMQH� DNWLYQRVWL�PRJX� GRYHVWL� GR� SURPMHQD� X� EURMQRVWL�PLNUREQLK� YUVWD� WH� SRWHQFL-
MDOQR�GR�SRMDYH�EROHVWL�NRG�X]JDMDQLK�PRUVNLK�RUJDQL]DPD�L�LOL�QMLKRYH�]GUDYVWYHQH�QHLV-
SUDYQRVWL�SUL�NRQ]XPDFLML��
8�UD]GREOMX�RG���������������SURYHGHQR�MH�VH]RQVNR�LVWUDåLYDQMH�PLNURELRORãNLK�SRND-
]DWHOMD�PRUVNH�YRGH� L� VHGLPHQWD�QD�GYLMH� ORNDFLMH�0DORVWRQVNRJ�]DOMHYD��X�VUHGLãQMHP�
QHQDVHOMHQRP�GLMHOX�]DOMHYD�X�0DORVWRQVNRP�NDQDOX��NRG�RWRND�3XþHQMDN��23��WH�QD�ND-
YH]QRP�X]JDMDOLãWX�ULED�NRG�RWRþLüD�0DVOLQRYDF��20���
5H]XOWDWL�LVWUDåLYDQMD�VX�XND]DOL�QD�VH]RQVNH�SURPMHQH�¿]LNDOQR�NHPLMVNLK�L�PLNURELRORãNLK�
SRND]DWHOMD�X�YRGHQRP�VWXSFX�L�VHGLPHQWX��8�VWXSFX�PRUVNH�YRGH�NRG�23��YULMHGQRVWL�
PLNURELRORãNLK�SRND]DWHOMD��SRVHEQR�LQGLNDWRUD�IHNDOQH�NRQWDPLQDFLMH��ELOH�VX�]QDþDMQR�
YHüH�QHJR�NRG�20��,VWRYUHPHQR��X]JRM�ULEH�XWMHFDR�MH�QD�UD]LQX�PLNURELRORãNH�DNWLYQRVWL�
X�PRUVNRP�VHGLPHQWX�LVSRG�X]JRMQLK�NDYH]D��
9HüH�YULMHGQRVWL�PLNURELRORãNLK�SRND]DWHOMD�NRG�23�PRJOH�EL�ELWL�SRVOMHGLFD�SRYHüDQH�
PLNUREQH� DEXQGDQFLMH� GR� NRMH� GROD]L� WLMHNRP� LOL� QHSRVUHGQR� QDNRQ� WXULVWLþNH� VH]RQH��
D� QDMYMHURMDWQLMH� VX� SRVOMHGLFD� QHSRVWRMDQMD� NDQDOL]DFLMVNRJ� VXVWDYD� QD� SRGUXþMX� RYRJ�
SRVHEQRJ�UH]HUYDWD�X�PRUX�L�LOL�GRQRVD�RQHþLãüHQMD�GRWRNRP�ULMHNH�1HUHWYH�
./-8ý1(� 5,-(ý,�� PDULNXOWXUD�� HNRORãNL� NDSDFLWHW� PRUVNRJ� RNROLãD�� PLNURELRORãND�
NYDOLWHWD�SORGRYD�PRUD

$%675$&7��7KH�VHPL�HQFORVHG�0DOL�6WRQ�%D\�LQ�WKH�(DVWHUQ�$GULDWLF�6HD�ZDV�GHFODUHG�
DV�D�6SHFLDO�5HVHUYH� LQ� WKH�6HD�GXH� WR� LWV� LPSRUWDQFH� IRU� VKHOO¿VK� IDUPLQJ��+RZHYHU��
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IDUPLQJ�DFWLYLWLHV�PD\�OHDG�WR�FKDQJHV�LQ�WKH�DEXQGDQFH�RI�PLFURELDO�VSHFLHV��DQG�SRWHQ-

WLDOO\�WR�GLVHDVHV�RI�IDUPHG�RUJDQLVPV�DQG�RU�WKHLU�XQVXLWDELOLW\�IRU�FRQVXPSWLRQ��
,Q�WKH�SHULRG�IURP������WR������D�VHDVRQDO�VWXG\�RI�VHDZDWHU�DQG�VHGLPHQW�PLFURELR-

ORJLFDO�LQGLFDWRUV�ZDV�FRQGXFWHG�DW�WZR�VLWHV�RI�WKH�%D\��LQ�WKH�FHQWUDO�XQLQKDELWHG�SDUW�
�0DORVWRQVNL�NDQDO���RQ�WKH�LVODQG�3XþHQMDN��23��DQG�DW�WKH�¿VK�IDUP�E\�WKH�LVOHW�0DVOLQR-

vac (OM).

7KH�UHVXOWV�RI�WKH�VWXG\�SRLQWHG�WR�WKH�VHDVRQDO�FKDQJHV�RI�SK\VLFR�FKHPLFDO�DQG�PLFUR-

ELRORJLFDO�LQGLFDWRUV�LQ�WKH�ZDWHU�FROXPQ�DQG�VHGLPHQW��,Q�WKH�FROXPQ�DW�23��WKH�YDOXHV�RI�
PLFURELRORJLFDO�LQGLFDWRUV��SDUWLFXODUO\�IHFDO�FRQWDPLQDWLRQ�LQGLFDWRUV��ZHUH�VLJQL¿FDQWO\�
KLJKHU�WKDQ�DW�20��$W�WKH�VDPH�WLPH��¿VK�IDUPLQJ�D൵HFWHG�WKH�OHYHO�RI�PLFURELRORJLFDO�
DFWLYLW\�LQ�WKH�VHGLPHQW�XQGHU�WKH�FDJHV�
7KH�KLJKHU�YDOXHV�RI�PLFURELRORJLFDO�LQGLFDWRUV�LQ�WKH�23�PD\�EH�GXH�WR�LQFUHDVHG�PL-
FURELDO�DEXQGDQFH�GXULQJ��RU�LPPHGLDWHO\�DIWHU�WKH�WRXULVW�VHDVRQ��DQG�PRVW�SUREDEO\�DUH�
WKH�FRQVHTXHQFH�RI�WKH�DEVHQFH�RI�D�VHZDJH�V\VWHP�LQ�WKH�DUHD��DQG�RU�WKH�SROOXWLRQ�IURP�
WKH�1HUHWYD�5LYHU��
.(<:25'6��PDULFXOWXUH��HFRORJLFDO�FDUU\LQJ�FDSDFLW\�RI�PDULQH�HQYLURQPHQW��PLFUR-

ELRORJLFDO�TXDOLW\�RI�VHDIRRG

1. UVOD

0DORVWRQVNL� ]DOMHY� QDOD]L� VH� X� GXERNR� XVMHþHQRP�� VODER� QDVHOMHQRP�SURVWRUX� L]PHÿX�
NRSQD� L� SROXRWRND� 3HOMHãFD� �9LOLþLü�� ������� QD� ]DYUãHWNX� 1HUHWYDQVNRJ� NDQDOD� X� NRML�
XWMHþH�ULMHND�1HUHWYD��11���������'XJDþDN�MH����NP��QDMYHüH�ãLULQH�����NP��=ERJ�YHOLNH�
UD]YHGHQRVWL�YDQMVNRJ�L�XQXWUDãQMHJ�GLMHOD�]DOMHYD�XNXSQD�GXåLQD�REDOH�MH�RNR�����NP��
QDMYHüH�GXELQH����P��(NRORãNH�SULOLNH�X�]DOMHYX�QDMYLãH�RYLVH�R�XWMHFDMLPD�V�NRSQD��D�
PDQMLP�GLMHORP�V�RWYRUHQRJ�PRUD��9DQMVNL�L�VUHGQML�GLR�]DOMHYD�SRYUHPHQR�MH�SRG�MDþLP��D�
QMHJRY�XQXWDUQML�GLR�SRG�VODELMLP�XWMHFDMHP�VODWNH�YRGH�ULMHNH�1HUHWYH��RVRELWR�]D�YULMHPH�
YHüHJ� ULMHþQRJ� YRGRVWDMD� L� MDþLK� ]DSDGQLK� YMHWURYD� �11� �������� 3UHPD� NRQFHQWUDFLML�
KUDQMLYLK�VROL�L�NROLþLQL�¿WRSODQNWRQD�]DOMHY�VH�PRåH�NYDOL¿FLUDWL�NDR�SULURGQR�XPMHUHQR�
HXWURIDQ�VXVWDY��11���������2VLP�YUXOMDPD��]D�HNRORãNH�L�SURGXNFLMVNH�RGQRVH�RG�YHOLNRJ�
MH�]QDþDMD�GRQRV�RUJDQVNH�WYDUL�V�NRSQD�RERULQVNLP�YRGDPD��=ERJ�VYRMH�UHODWLYQR�YHOLNH�
SURGXNWLYQRVWL� L� ]QDþDMD� ]D� X]JRM� ãNROMNDãD�� 0DORVWRQVNL� ]DOMHY� MH� ������ SURJODãHQ�
UH]HUYDWRP�SULURGH�X�PRUX��11���������
2VLP�]D�X]JRM�ãNROMNDãD��SRVHEQR�NDPHQLFH��XYMHWL�RNROLãD�X�0DORVWRQVNRP�]DOMHYX�VX�
povoljni i za kavezni uzgoj lubina ('LFHQWUDUFKXV ODEUD[) i orade (6SDUXV DXUDWXV). Danas 

VH�PDULNXOWXUD�VPDWUD�]QDþDMQRP�SURGXNWLYQRP�JUDQRP�JRVSRGDUVWYD�L�VWRJD�MH�QD�UD]LQL�
ORNDOQH�]DMHGQLFH�X�L]UDYQRP�VXNREX�V�GUXJLP�JRVSRGDUVNLP�DNWLYQRVWLPD��SUYHQVWYHQR�
WXUL]PRP��3RWHQFLMDOQL�XþLQFL�PDULNXOWXUH�VX�UD]QROLNL��RG�HVWHWVNLK�DVSHNDWD�GR�L]UDYQLK�
SRMDYD�RQHþLãüHQMD� �.DSHWDQRYLü� L� VXU��� ������0DOGRQDGR� L� VXU��� ������� 3UHPD�3ULFH� L�
VXU�� ������� SULPMHQD� GREUH� SURL]YRGQH� SUDNVH� �NRULãWHQMH� NYDOLWHWQH� KUDQH� L� UHGXNFLMD�
QMH]LQRJ� UDVLSDQMD�� PLQLPL]LUD� QHJDWLYQH� XþLQNH� IDUPH� QD� NYDOLWHWX� RNROQRJ� PRUD� WH�
RERJDüLYDQMH�RNROQRJ�YRGHQRJ�VWXSFD�QLMH�PRJXüH�GHWHNWLUDWL�QD�XGDOMHQRVWLPD�YHüRM�RG�
����P�RG�ULEOMH�IDUPH��6�GUXJH�VWUDQH��QHUDYQRWHåH�X�PRUVNRP�HNRVXVWDYX��X]URNRYDQH�
SURPMHQDPD�X�EURMQRVWL�PLNUREQLK�YUVWD��PRJX�GRYHVWL�GR�SRMDYH�EROHVWL�NRG�X]JDMDQLK�
ULED�L�LOL�X]URNRYDWL�QMLKRYX�]GUDYVWYHQX�QHLVSUDYQRVW�]D�OMXGVNX�NRQ]XPDFLMX��.DGD�MH�
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ULMHþ�R�0DORVWRQVNRP�]DOMHYX��QDMYHüHP�X]JRMQRP�SRGUXþMX�HXURSVNH�SORVQDWH�NDPHQLFH�
X�+UYDWVNRM��NYDOLWHWD�PLNURELRORãNH�NDNYRüH�PRUD�MRã�MH�RG�YHüHJ�]QDþDMD��EXGXüL�GD�VH�
RYL�¿OWUDWRUQL�RUJDQL]PL�NRQ]XPLUDMX�WHUPLþNL�QHREUDÿHQL�
8�FLOMX�XWYUÿLYDQMD�SULVXWQRVWL� L� LGHQWL¿NDFLMH�PLNURRUJDQL]DPD�X� UD]OLþLWLP� VH]RQDPD�
NUR]� YLãHJRGLãQMH� UD]GREOMH� ������� �� ������� SURYHGHQR� MH� GHWDOMQR� NRPSDUDWLYQR�
LVWUDåLYDQMH�PLNURELRORãNH�NDNYRüH�PRUVNH�YRGH�L�VHGLPHQWD�X�VUHGLãQMHP�QHQDVHOMHQRP�
GLMHOX�0DORVWRQVNRJ�]DOMHYD��NRG�RWRND�3XþHQMDN� WH�QD�NDYH]QRP�X]JDMDOLãWX� ULEH�NRG�
RWRþLüD�0DVOLQRYDF��

2. MATERIJAL I METODE

2.1. Uzorkovanje mora i sedimenta

,VWUDåLYDQMH� MH� SURYHGHQR� X� SHULRGX� ������ �� ������ QD� GYLMH� ORNDFLMH� X�0DORVWRQVNRP�
]DOMHYX��QD�X]JDMDOLãWX�ULED�µ¶&LSOLü¶¶��NRG�RWRþLüD�0DVOLQRYDF�L�QD�QHQDVHOMHQRP�GLMHOX�
]DOMHYD�NRG�RWRND�3XþHQMDN��6OLND�����8]RUNRYDQMH�MH�SURYHGHQR�QD�þHWLUL�GXELQH������P��
��P�L����P�LVSRG�SRYUãLQH�PRUD�WH�����P�L]QDG�PRUVNRJ�GQD���þHWLUL�SXWD�JRGLãQMH�

6OLND����/RNDFLMH�X]RUNRYDQMD�X�0DORVWRQVNRP�]DOMHYX�NRG�RWRþLüD�0DVOLQRYDF��20��L�
RWRND�3XþHQMDN��23�

8]RUFL�PRUD�]D�PLNURELRORãNX�L�¿]LNDOQR�NHPLMVNX�DQDOL]X��X]HWL�VX�XSRUDERP�1LVNLQRYRJ�
FUSFD����/��L]�þDPFD�X�VWHULOQH�SODVWLþQH�ERFH����/���.DSHWDQRYLü�L�GUXJL��������
8]RUDN�VHGLPHQWD�������J��DVHSWLþQR�MH�L]YDJDQ�L�SUHQHVHQ�X�VWHULOQX�3KRVSKDWH�%X൵HUHG�
6DOLQH������P/��RWRSLQX�±�3%6��0HUFN��]D�KRPRJHQL]DFLMX��0XGU\N���������6XSHUQDWDQW�
MH�VHULMVNL�UD]ULMHÿHQ�VD�VWHULOQLP�3%6�RP�L�LQRNXOLUDQ�PHWRGRP�ãLUHQMD�SR�SRGOR]L�
0MHUHQMH�WHPSHUDWXUH��RWRSOMHQRJ�NLVLND��S+�L�VDOLQLWHWD�SRPRüX�0HWWOHU�VRQGL�SURYHGHQR�
je LQ�VLWX��8�ODERUDWRULMX�VX�RGUHÿHQL�XNXSQL�GXãLN�L�IRVIRU�

2.2. Mikrobiološka analiza 

Ukupan broj bakterija (UBB)
8]RUFL�PRUD� L� VHGLPHQWD� VHULMVNL� VX� UD]ULMHÿHQL� V� 3%6�RP� �0HUFN�� ]D�PLNURELRORãNX�
DQDOL]X�WH�VX�LQRNXOLUDQL�PHWRGRP�ãLUHQMD�QD�'LIFR��0DULQH�$JDU�������%'��SRGOR]L�L�
inkubirani na 22°C kroz 3 do 5 dana. 
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)HNDOQL� SRND]DWHOML� VX� RGUHÿHQL� XSRUDERP� GH¿QLUDQH� VXSVWUDW� WHKQRORJLMH�� &ROLOHUW��
MH� NRULãWHQ� ]D� RGUHÿLYDQMH� XNXSQLK� NROLIRUPQLK� EDNWHULMD� ±�8.%� L�(VFKHULFKLD� FROL� ±�
(&�� (QWHUROHUW�(�� ]D� RGUHÿLYDQMH� HQWHURNRND� ±� (17�� D� 3VHXGDOHUW�� ]D� RGUHÿLYDQMH�
3VHXGRPRQDV�DHUXJLQRVD�±�3$��,'(;;���

Vibrio izolacija i prebrojavanje 
6HOHNWLYQD�SRGORJD�7KLRVXOSKDWH�&LWUDWH�%LOH�6DOW�6XFURVH� �'LIFR���%'�� MH� NRULãWHQD�
]D�L]RODFLMX�YLEULMD��9,%��L]�VHGLPHQWD�L�PRUD�SULPMHQRP�PHWRGH�ãLUHQMD�SR�SRGOR]L����
P/���.DSHWDQRYLü�L�GUXJL���������=D�EU]X�LGHQWL¿NDFLMX�L]ROLUDQLK�EDNWHULMD�NRULãWHQD�MH�
0$/',�72)��0DWUL[�$VVLVWHG�/DVHU�'HVRUSWLRQ�,RQL]DWLRQ���7LPH�RI�)OLJKW��PDWULFRP�
SRWSRPRJQXWD� LRQL]DFLMD� GHVRUSFLMRP� ODVHUVNRJ� ]UDþHQMD�DQDOL]DWRU�PDVD� V� YUHPHQRP�
OHWD��VSHNWURPHWULMD�PDVD��06��

6WDWLVWLþND� REUDGD� UH]XOWDWD� SURYHGHQD� MH� XSRUDERP� VWDWLVWLþNLK� SURJUDPD� 6LJPD6WDW�
����� =QDþDMQRVW� UD]OLND� X� DQDOL]LUDQLP� SDUDPHWULPD� QD� LVWUDåLYDQLP� ORNDOLWHWLPD� X�
0DORVWRQVNRP� ]DOMHYX�� GXELQDPD� L� VH]RQDPD� RGUHÿHQD� MH� SRPRüX� QHSDUDPHWULMVNLK�
VWDWLVWLþNLK� WHVWRYD�� SULPMHQRP� .UXVNDO�:DOOLV� WHVWD� V� SRVW�KRF� 'XQQRYLP� WHVWRP� WH�
0DQQ�:KLWQH\�WHVWRP�

3. REZULTATI I DISKUSIJA

7LMHNRP� WURJRGLãQMHJ� LVWUDåLYDQMD� X�0DORVWRQVNRP� ]DOMHYX� �������������� X]HWR� MH� ���
X]RUDND�PRUD�L����X]RUDND�VHGLPHQWD��8�������SURYHGHQD�VX�GYD�X]RUNRYDQMD��OMHWQR�L�
MHVHQVNR��GRN�VX�X�������L�������SURYHGHQD�X]RUNRYDQMD�X�VYLP�JRGLãQMLP�GRELPD�

9ULMHGQRVWL�¿]LNDOQR�NHPLMVNLK�SDUDPHWDUD�DQDOL]LUDQLK�X]RUDND�]DGRYROMDYDMX�SRWUHEH�]D�
X]JRMX�PRUVNLK�YUVWD�ULED��X]�]DELOMHåHQH�VH]RQVNH�UD]OLNH�QD�LVWUDåLYDQLP�ORNDOLWHWLPD�

3.2. Rezultati analize mora

7LMHNRP�X]RUNRYDQMD�QLVX�XWYUÿHQH�VWDWLVWLþNL�]QDþDMQH�UD]OLNH�L]PHÿX�UD]OLþLWLK�GXELQD�
X]RUNRYDQMD�X�YULMHGQRVWLPD�PLNURELRORãNLK�SRND]DWHOMD��
2G�LVSLWDQLK�IHNDOQLK�LQGLNDWRUVNLK�EDNWHULMD��),%� �8.%�(&�(17���]QDþDMQR�YHüL�EURM�
8.%�XWYUÿHQ�MH�������QD�ORNDFLML�NRG�RWRND�3XþHQMDN��S��������8�EURMHYLPD�8%%�L�9,%�
QLVX�XWYUÿHQH�VWDWLVWLþNL�]QDþDMQH�UD]OLNH�
6WDWLVWLþNRP�DQDOL]RP�UH]XOWDWD�QD�SRMHGLQRM�ORNDFLML�SR�JRGLQDPD��XWYUÿHQR�MH�GD�NRG�
RWRþLüD�0DVOLQRYDF�QHPD�VWDWLVWLþNL�]QDþDMQH�UD]OLNH�X�EURMX�8.%��(17�L�3$��GRN�VH�EURM�
(&�L�9,%�X�X]RUFLPD�L]�������VWDWLVWLþNL�]QDþDMQR�UD]OLNXMH�X�RGQRVX�QD��������NDR�L�8%%�
������X�RGQRVX�QD��������S��������.RG�RWRND�3XþHQMDN�XWYUÿHQD�MH�VWDWLVWLþNL�]QDþDMQD�
razlika broja UKB u 2016. u odnosu na 2017. (p<0,05), kao i broja EC u 2018. u odnosu 

QD�������L��������S�������WH�8%%�X�������X�RGQRVX�QD��������S��������GRN�X�EURMHYLPD�
(17��3$�L�9,%�QHPD�UD]OLNH�
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3URPDWUDMX�OL�VH�VH]RQVNH�UD]OLNH�X�DQDOL]LUDQLP�SRND]DWHOMLPD�NYDOLWHWH�PRUD��]QDþDMQR�
YHüL� EURM�8.%�]DELOMHåHQ� MH� X� OMHWR� ������ L�9,%�X� MHVHQ� ������ NRG�RWRND�3XþHQMDN� X�
RGQRVX�QD�EURM�8.%�L�9,%�NRG�RWRþLüD�0DVOLQRYDF��NDR�L�EURMD�(&�X�PRUX�NRG�RWRþLüD�
0DVOLQRYDF�X� RGQRVX�QD� EURM�(&�X�PRUX�NRG�RWRND�3XþHQMDN� X� OMHWR� ������ �S��������
6H]RQVNL�XWMHFDM�WDNRÿHU�MH�]DELOMHåHQ�QD�EURMX�8.%�L�(&�X�������L�������%URM�8.%�ELR�
MH�]QDþDMQR�YHüL�X� MHVHQ�������X�RGQRVX�QD�SUROMHüH�QD�REMH� ORNDFLMH�X�0DORVWRQVNRP�
]DOMHYX��S��������8�������EURM�8.%�XWYUÿHQ�X�OMHWQRP�X]RUNRYDQMX�VWDWLVWLþNL�MH�]QDþDMQR�
YHüL�X�RGQRVX�QD�EURM�8.%�X�SUROMHüH� L� MHVHQ�NRG�RWRND�3XþHQMDN��NDR� L� NRG�RWRþLüD�
0DVOLQRYDF�X�MHVHQ�LVWH�JRGLQH��S��������

3.3. Rezultati analize sedimenta

8�X]RUFLPD�VHGLPHQWD�LVSLWDQL�VX�LVWL�PLNURELRORãNL�SRND]DWHOML�NDR�L�X�X]RUFLPD�YRGH��D�
GRELYHQH�YULMHGQRVWL�VX�X�VHGLPHQWX�XJODYQRP�YHüH�RG�YULMHGQRVWL�XWYUÿHQLK�X�PRUVNRP�
VWXSFX��DOL�EH]�VWDWLVWLþNL�]QDþDMQH�UD]OLNH��8�SRJOHGX�IHNDOQLK�SRND]DWHOMD�QLMH�XWYUÿHQD�
VWDWLVWLþNL�]QDþDMQD�UD]OLND�L]PHÿX�GYLMH�ORNDFLMH�X]RUNRYDQMD�
3UHPD�UH]XOWDWLPD�LVSLWLYDQMD�QD�SRMHGLQRM� ORNDFLML� WLMHNRP�WUL�JRGLQH�XWYUÿHQR�MH�GD�X�
VHGLPHQWX�NRG�RWRþLüD�0DVOLQRYDF�L�RWRND�3XþHQMDN�SRVWRML�VWDWLVWLþNL�]QDþDMQD�UD]OLND�
EURMD�9,%�X�������X�RGQRVX�QD��������S��������D�NRG�RWRþLüD�0DVOLQRYDF�L�X�SRJOHGX�
UBB u 2017. u odnosu na 2016. (p<0,05). 

3RYHüDQMH� 8%%� X� VHGLPHQWX�� V� LVWRYUHPHQLP� SRYHüDQMHP� 8%%� X� PRUVNRP� VWXSFX�
XSXüXMH�QD�RUJDQVNR�RERJDüHQMH�QD�ORNDFLMDPD�X]RUNRYDQMD��.DSHWDQRYLü�L�GUXJL��������
8WYUÿHQL�EURM�9,%�X�VHGLPHQWX�NRG�RWRND�3XþHQMDN�VX�X�VYH�WUL�JRGLQH�X]RUNRYDQMD�YHüH�
RG�EURMD�9,%�X�VHGLPHQWX�NRG�RWRþLüD�0DVOLQRYDF��SUL�þHPX�MH�UD]OLND�X�������L�VWDWLVWLþNL�
]QDþDMQD��S�������
'RELYHQL� UH]XOWDWL� XND]XMX� GD� XRþHQH� UD]OLNH� X� YULMHGQRVWLPD� LVSLWLYDQLK� SRND]DWHOMD�
QLVX�SRVOMHGLFD�PDULNXOWXUQLK�DNWLYQRVWL��NDR�ãWR� MH�RSLVDQR�X� VOLþQLP� LVWUDåLYDQMLPD�X�
0HGLWHUDQX��0DOGRQDGR�L�GUXJL���������RE]LURP�QD�RJUDQLþHQL�XWMHFDM�IDUPH�QD�VWXSDF�
PRUD�L�VHGLPHQW�X�QHSRVUHGQRM�EOL]LQL��.DSHWDQRYLü�L�GUXJL���������

%DNWHULMH�URGD�Vibrio�VX�XWYUÿHQH�WLMHNRP�FLMHORJ�LVWUDåLYDQMD�X�X]RUFLPD�PRUD�L�VHGLPHQWD�
QD� REMH� ORNDFLMH� X� 0DORVWRQVNRP� ]DOMHYX�� 8NXSQR� MH� WLMHNRP� WUL� JRGLQH� LVWUDåLYDQMD�
L]ROLUDQR� L� V� XSRUDERP�0$/',�72)�06�D� LGHQWL¿FLUDQR� ��� YUVWD� L]� URGD�Vibrio. Od 

SRVHEQRJ�]QDþHQMD�VX�YUVWH�NRMH�VX�LVWRYUHPHQR�L]ROLUDQH�L]�X]RUDND�VHGLPHQWD�L�VWXSFD�
PRUD� QD� VYDNRM� RG� ORNDFLMD� X]RUNRYDQMD�� 7DNR� VX� QD� ORNDFLML� NRG� RWRND� 3XþHQMDND� X�
VHGLPHQWX� L�PRUX� GRPLQDQWQH� YUVWH��V. SRPHUR\L� ����������V. FKDJDVLL� ����������V.

gigantis� ����������V. KDUYH\L� ����������V. WDVPDQLHQVLV� ���������V. SDUDKDHPRO\WLFXV
����� ���� V. SHODJLXV� ����� ��� L� V. fortis� ����� ���� ,VWRYUHPHQR�� QD� GUXJRM� ORNDFLML� X�
0DORVWRQVNRP� ]DOMHYX� NRG� RWRþLüD�0DVOLQRYDF� JGMH� MH� VPMHãWHQR� NDYH]QR� X]JDMDOLãWH�
ULEH�X�X]RUFLPD�VHGLPHQWD� L�PRUD�GRPLQLUDMX�YUVWH��V. SRPHUR\L� ����������V. KDUYH\L
����������V. WDVPDQLHQVLV�����������V. gigantis�����������V. DOJLQRO\WLFXV���������L�V.

FKDJDVLL���������
1DYHGHQH� L]ROLUDQH� L� LGHQWL¿FLUDQH� YUVWH� L]� URGD�Vibrio�� ]QDþDMQH� VX� V� DVSHNWD� MDYQRJ�
]GUDYVWYD�� 7URYDQMD� V� KUDQRP�� X]URNRYDQD� V� YUVWRP� V. SDUDKDHPRO\WLFXV� RELþQR� VX�
XþHVWDOH�WLMHNRP�OMHWQLK�PMHVHFL��SRYH]DQH�V�NRQ]XPDFLMRP�UD]OLþLWH�KUDQH�SRULMHNORP�L]�
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PRUD��UDNRYL��ãNDPSL��GDJQMH��ULEH�L�NDPHQLFH��:DQJ�L�GUXJL��������
V. DOJLQRO\WLFXV�� NRML� MH� L]ROLUDQ� L]� VHGLPHQWD� L� PRUD� QD� ORNDFLML� V� PDULNXOWXUQRP�
SURL]YRGQMRP��QH�VDPR�GD�X]URNXMH�YLEULR]X�X�PRUVNLK�ULED�QHJR�PRåH�L]D]YDWL�WURYDQMD�
X�OMXGL�V�PRUVNLP�SORGRYLPD�LOL�FULMHYQH�LQIHNFLMH�NRG�OMXGL�QDNRQ�NRQ]XPDFLMH�VLURYLK�LOL�
QHGRYROMQR�NXKDQLK�PRUVNLK�SURL]YRGD��&DR�L�VXU���������

9HüH�YULMHGQRVWL�PLNURELRORãNLK�SRND]DWHOMD�X� VUHGLãQMHP�GLMHOX�0DORVWRQVNRJ�]DOMHYD�
PRJOH� EL� ELWL� SRVOMHGLFD� SRYHüDQH� PLNUREQH� DEXQGDQFLMH� GR� NRMH� GROD]L� WLMHNRP� LOL�
QHSRVUHGQR� QDNRQ� WXULVWLþNH� VH]RQH�� QDMYMHURMDWQLMH� NDR� SRVOMHGLFD� QHL]JUDÿHQRVWL�
NDQDOL]DFLMVNRJ� VXVWDYD� QD� RYRP� SRGUXþMX� L�LOL� GRQRVD� RQHþLãüHQMD� GRWRNRP� ULMHNH�
1HUHWYH�� 'RELYHQL� UH]XOWDWL� XND]XMX� QD� ]QDþDM� NRQWUROH� NYDOLWHWH� PRUVNH� YRGH� ]D�
XSUDYOMDQMH�PDULNXOWXUQLP�DNWLYQRVWLPD�X�]DOMHYVNRP�PRUVNRP�RNROLãX��

ZAHVALA

2YDM� UDG� MH� X� SRWSXQRVWL� ¿QDQFLUDQ� RG� VWUDQH� +UYDWVNH� ]DNODGH� ]D� ]QDQRVW� X� VNORSX�
LVWUDåLYDþNRJ� SURMHNWD� ,3��������������� 0LNUREQD� HNRORJLMD� YRGD� NDR� SRND]DWHOM�
]GUDYVWYHQRJ�VWDQMD�RNROLãD�±�$48$+($/7+�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.01.

NOVELACIJA PRETHODNE PROCJENE RIZIKA OD 
POPLAVA

6$ä(7$.�8�UDGX�VH�RSLVXMH�QRYHODFLMD�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD�]D�+UYDWVNX�
L�PHWRGRORJLMD� QMH]LQH� L]UDGH�� 3UHWKRGQD� SURFMHQD� UL]LND� RG� SRSODYD� MH� � ������ JRGLQH�
L]UDÿHQD�QD�WHPHOMX�RGUHGEL�=DNRQD�R�YRGDPD��X�NRMHJ�MH�WUDQVSRQLUDQD�(8�'LUHNWLYD�R�
SURFMHQL�L�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD��2YDM�SRþHWQL�NRUDN�X�SULSUHPL�GUXJRJ�3ODQD�
XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD��SUHGVWDYOMD�Ä¿OWHU´�þLMD�MH�XORJD�GD�VH�QDVWDYDN�SODQVNLK�
DNWLYQRVWL�XVPMHUL�QD�GLMHORYH�GUåDYQRJ�NRSQHQRJ�WHULWRULMD�NRML�VX�SURJODãHQL�SRGUXþMLPD�
V�SRWHQFLMDOQR�]QDþDMQLP�UL]LFLPD�RG�SRSODYD�
./-8ý1(� 5,-(ý,�� � SUHWKRGQD� SURFMHQD� UL]LND� RG� SRSODYD�� 3ODQ� XSUDYOMDQMD� YRGQLP�
SRGUXþMLPD��SRSODYD

$%675$&7��7KH�SDSHU�GHVFULEHV�WKH�XSGDWH�RI�WKH�3UHOLPLQDU\�)ORRG�5LVN�$VVHVVPHQW�
IRU�&URDWLD�DQG�WKH�PHWKRGRORJ\�RI�LWV�GHYHORSPHQW��7KH�3UHOLPLQDU\�)ORRG�5LVN�$VVHVV-
PHQW������ZDV�GHYHORSHG�SXUVXDQW�WR�WKH�SURYLVLRQV�RI�WKH�:DWHU�$FW��ZKLFK�WUDQVSRVHG�
WKH�(8�'LUHFWLYH�RQ�WKH�DVVHVVPHQW�DQG�PDQDJHPHQW�RI�ÀRRG�ULVNV��7KLV�LQLWLDO�VWHS�LQ�WKH�
SUHSDUDWLRQ�RI�WKH�VHFRQG�)ORRG�5LVN�0DQDJHPHQW�3ODQ�LV�D�³¿OWHU´�ZKRVH�UROH�LV�WR�GLUHFW�
WKH�FRQWLQXDWLRQ�RI�WKH�SODQQLQJ�DFWLYLWLHV�WR�WKH�SDUWV�RI�WKH�QDWLRQDO�FRQWLQHQWDO�WHUULWRU\�
WKDW�DUH�GHFODUHG�DUHDV�RI�SRWHQWLDO�VLJQL¿FDQW�ÀRRG�ULVN�
.(<:25'6� 3UHOLPLQDU\�)ORRG�5LVN�$VVHVVPHQW��5LYHU�%DVLQ�0DQDJHPHQW�3ODQ��)ORRG

1. UVOD 

+UYDWVND�LPD�GXJX�L�YUOR�XVSMHãQX�WUDGLFLMX�L�SUDNVX�XSUDYOMDQMD�UL]LFLPD��D�QDURþLWR�RSDV-
QRVWLPD�RG�SRSODYD��8ODVNRP�X�(XURSVNX�XQLMX�WH�LPSOHPHQWDFLMRP�'LUHNWLYH�R�SURFMHQL�
L�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD��������'LUHNWLYD���VWYRUHQ�MH�QRYL�RNYLU�NRML�RVLJXUD-
YD�DODWH�]D�VDJOHGDYDQMH�UL]LND�RG�SRSODYD�L]�PQRJR�ãLUH�SHUVSHNWLYH��DOL�L�]DKWMHYD�YUOR�
GLQDPLþQR� L� RGJRYRUQR�SODQLUDQMH� L� L]YMHãüLYDQMH�SUHPD�XQDSULMHG� ]DGDQLP�SURSR]LFL-
MDPD��7UHED�QDJODVLWL�GD�QDYHGHQL�RNYLU�SUHGVWDYOMD�L�ÄSUR]RU�X�VYLMHW´�KUYDWVNRJ�XSUDY-

OMDQMD�UL]LFLPD�RG�SRSODYD��MHU�RPRJXüXMH�YUOR�MHGQRVWDYQH�XVSRUHGEH�QD�PHÿXQDURGQRM�
UD]LQL��NDR� L�SURFMHQX�XVSMHãQRVWL�SRMHGLQLK�]HPDOMD��ãWR�RQGD�X�NRQDþQLFL�GRYRGL� L�GR�
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SULODJRÿDYDQMD�]DMHGQLþNLK�HXURSVNLK�SROLWLND�SRMHGLQLP�GUåDYDPD�þODQLFDPD��3ODQVNH�
DNWLYQRVWL�XSUDYOMDQMD� UL]LFLPD�RG�SRSODYD�SRGUD]XPLMHYDMX� WUL�RVQRYQD�NRUDND�NRML�VH�
SRQDYOMDMX�X���JRGLãQMLP�FLNOXVLPD�L�WR�
�� ,]UDGD� 3UHWKRGQH� SURFMHQH� UL]LND� RG� SRSODYD� L� GH¿QLUDQMH� SRGUXþMD� V� SRWHQFLMDOQR�
]QDþDMQLP�UL]LFLPD�RG�SRSODYD�

�� .DUWLUDQMH� RSDVQRVWL� RG� SRSODYD� L� UL]LND� RG� SRSODYD� QD� SRGUXþMLPD� V� SRWHQFLMDOQR�
]QDþDMQLP�UL]LFLPD�RG�SRSODYD�WH

�� ,]UDGD�3ODQD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD��NRML�XNOMXþXMH�L�SURJUDP�PMHUD�D�X�+UYDWV-
NRM�MH�VDVWDYQL�GLR�3ODQD�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�

'RQRãHQMHP�3ODQD�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD����������������������%LRQGLü�L�GUXJL��
������+UYDWVND�MH�XVSMHãQR�]DYUãLOD�SUYL�SODQVNL�FLNOXV�WH�MH�X�WLMHNX��RVLP�SURYRÿHQMD�
PMHUD�GH¿QLUDQLK�SODQRP�L�SULSUHPD�SODQVNLK�GRNXPHQDWD�]D�SRWUHEH�GUXJRJ�SODQVNRJ�
FLNOXVD�RG�������GR�������JRGLQH��8�RYRP�UDGX�VX�SULND]DQH�DNWLYQRVWL�QD�L]UDGL�3UH-
WKRGQH�SURFMHQH�UL]LND�RG�SRSODYD�]D�SRWUHEH�GUXJRJ�SODQVNRJ�FLNOXVD��VD�QDJODVNRP�QD�
SURYHGHQLP�XQDSUMHÿHQMLPD�

6DGUåDM�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD� L�SULVWXS�QMHQRM� L]UDGL�VX�GRVWD�SUHFL]QR�
GH¿QLUDQL�þODQNRP����'LUHNWLYH� L�SRVWDYOMDMX�YUOR�þYUVWX�REDYH]X�]D� L]UDÿLYDþD��QD�RV-
QRYL�NRMH�VH�QDNQDGQR�RFMHQMXMH�L�VXNODGQRVW�GRNXPHQWD��1DMYDåQLML�HOHPHQWL�3UHWKRGQH�
SURFMHQH�UL]LND�RG�SRSODYD�VX�
�� NDUWH�YRGQRJ�SRGUXþMD�VD�JUDQLFDPD�ULMHþQLK�VOLYRYD��SRGVOLYRYD��REDOQLK�SRGUXþMD��V�
SULND]RP�WRSRJUD¿MH�L�QDPMHQRP�]HPOMLãWD�

�� RSLV�]QDþDMQLMLK�SRSODYD�NRMH�VX�VH�GRJRGLOH�X�SURãORVWL�
�� SURFMHQD�PRJXüLK�ãWHWQLK�SRVOMHGLFD�EXGXüLK�SRSODYD�]D�]GUDYOMH�OMXGL��RNROLã��NXOWXU-
QX�EDãWLQX�L�JRVSRGDUVNX�DNWLYQRVW��ãWR� MH�YLãH�PRJXüH�X]LPDMXüL�X�RE]LU�þLPEHQLNH�
NDR�ãWR�VX�WRSRJUD¿MD��SRORåDM�YRGRWRND�L�QMLKRYH�RSüHQLWH�KLGURORãNH�L�JHRPRUIRORãNH�
NDUDNWHULVWLNH�� XNOMXþXMXüL� SRSODYQD� SRGUXþMD� NDR� SULURGQD� UHWHQFLMVND� SRGUXþMD��
XþLQNRYLWRVW�SRVWRMHüH�L]JUDÿHQH�LQIUDVWUXNWXUH�]D�]DãWLWX�RG�SRSODYD��SRORåDM�QDVHOMHQ-

LK�SRGUXþMD��SRGUXþMD�JRVSRGDUVNH�DNWLYQRVWL�L�GXJRURþQL�UD]YRM�GRJDÿDMD��XNOMXþXMXüL�
XþLQNH�NOLPDWVNLK�SURPMHQD�QD�SRMDYX�SRSODYD�

3UL�QRYHODFLML�GRNXPHQWD�MH�SUDüHQD�RYD�SRGMHOD��D�GRNXPHQWX�MH�GRGDQR�MRã�L�SRJODYOMH�
NRMH�VH�EDYL�RGUHÿLYDQMHP�ÄSRGUXþMD�V�SRWHQFLMDOQR�]QDþDMQLP�UL]LNRP�RG�SRSODYD³�ãWR�MH�
VOMHGHüL�NRUDN�X�SODQVNRP�FLNOXVX�L�ORJLþNL�VH�QDGRYH]XMH�QD�3UHWKRGQX�SURFMHQX�
3UYL� REDYH]QL� HOHPHQW� SURFMHQH� ]DVQLYD� VH� XJODYQRP� QD� JHQHUDOQRP� RSLVX� YRGQLK�
SRGUXþMD��SD�MH�SUHX]HW�L]�YHü�XVYRMHQLK�GRNXPHQDWD�L�QH�VDGUåL�QHNH�ELWQR�QRYLMH�LQIRU-
PDFLMH�X�RGQRVX�QD�QMLK��2VWDOL�HOHPHQWL�VX�SULND]DQL�GHWDOMQLMH�X�QDVWDYNX�

3. OPIS POPLAVA KOJE SU SE DOGODILE U PROŠLOSTI 

2SLV�]QDþDMQLMLK�SRSODYD�NRMH� VX�VH�GRJRGLOH�X�SURãORVWL��GUXJL�REDYH]QL�HOHPHQW�3UH-
WKRGQH�SURFMHQH��VDþLQMHQ�MH�QD�RVQRYL�5HJLVWUD�SRSODYQLK�GRJDÿDMD�NRML�VH�YHü�GXåL�QL]�
JRGLQD�RGUåDYD�X�+UYDWVNLP�YRGDPD� �9XNPDQLü� L� GUXJL�� �������7UHQXWQR� VH�X�5HJLV-
WUX�QDOD]H�������SRSODYQD�GRJDÿDMD��RG�;9,,,��VWROMHüD�QD�RYDPR��SUL�þHPX�VX�SRGDFL�
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SRþHYãL�V�������JRGLQRP�SRWSXQLML��3UHPD�5HJLVWUX��JRGLQH�V�QDMYLãH�SRSODYQLK�GRJDÿDMD�
VX�������L�������L�WR�QD�RED�YRGQD�SRGUXþMD��SUL�þHPX�MH�RYD�UD]OLND�L]UDåHQLMD�QD�YRGQRP�
SRGUXþMX�ULMHNH�'XQDY��6OLND����

6OLND����%URM�SRSODYD�X�5HJLVWUX�SRSODYQLK�GRJDÿDMD�SR�JRGLQDPD

6YDNDNR��X�UD]GREOMX�L]PHÿX�GYD�FLNOXVD��QDMSRJXEQLMD�MH�ELOD�SRSODYD�6DYH�QD�SRGUXþMX�
äXSDQMVNH�3RVDYLQH�L]�VYLEQMD�������JRGLQH��NDGD�VX�VH�QDNRQ�GXJR�JRGLQD�GRJRGLOH�L�
GYLMH�OMXGVNH�åUWYH��$QDOL]D�SRGDWDND�L]�5HJLVWUD�SRND]XMH�GD�MH�QDMYLãH�SRSODYD�RVWDYL-
OR�ãWHWQH�SRVOMHGLFH�QD�JRVSRGDUVWYR��D�]QDþDMDQ�GLR�SRSODYD�QLMH�LPDR�ãWHWQH�SRVOMHGLFH�

4.1. Polazište i metodologija

8�RGQRVX�QD�GRNXPHQW�L]�SUHWKRGQRJ�SODQVNRJ�FLNOXVD��������%DUEDOLü�L�GUXJL������D���
PHWRGRORJLMD� SURFMHQH� SUHOLPLQDUQRJ� UL]LND� MH� SUHWUSMHOD� RGUHÿHQH� L]PMHQH� NDNR� EL� VH�
SRVWLJOD�YHüD�VLVWHPDWLþQRVW�L�WHRULMVND�XWHPHOMHQRVW��RPRJXüLOR�NRULãWHQMH�VXYUHPHQLMHJ�
VNXSD�SRGDWDND�WH�GRGDWQR�SULODJRGLOD�KUYDWVNLP�VSHFL¿þQRVWLPD�X�XSUDYOMDQMX�UL]LFLPD�
od poplava.

=DGUåDQL� VX� SRVWRMHüL� HOHPHQWL� ]D� SUHWKRGQX� SURFMHQX� UL]LND� RG� SRSODYD�� (OHPHQWL� VX�
SRGUXþMD� DGPLQLVWUDWLYQLK� QDVHOMD�� NRMLPD� MH� REXKYDüHQ� FMHORNXSQL� NRSQHQL� WHULWRULM�
+UYDWVNH��.DNR�EL�VH�SRVWLJOD�VXNODGQRVW�HOHPHQDWD�VD�MHGLQLFDPD�XSUDYOMDQMD��RGQRVQR�
YRGQLP�SRGUXþMLPD��QDVHOMD�NRMD�SUHOD]H�JUDQLFH�YRGQLK�SRGUXþMD� L� SRGVOLYRYD� VX�SR-

GLMHOMHQD�QD�GYD� LOL�YLãH�HOHPHQDWD�NRML�VH�QDOD]H�VDPR�QD� MHGQRM� MHGLQLFL�XSUDYOMDQMD� L�
VDPR�MHGQRP�SRGVOLYX��7DNRÿHU��V�RE]LURP�GD�MH�XWYUÿHQD��VD�VWDQRYLãWD�UL]LND�RG�SRSOD-
YD��YHOLND�UD]OLND�L]PHÿX�NRSQHQLK�L�RWRþQLK�GLMHORYD�QHNLK�QDVHOMD�QD�REDOL�PRUD��NDR�
SRMHGLQL�HOHPHQWL�VX�L]GYRMHQL�L�GLMHORYL�DGPLQLVWUDWLYQLK�QDVHOMD�RGYRMHQLK�PRUHP��8N-

XSQL�EURM�WDNR�GH¿QLUDQLK�HOHPHQDWD�MH��������V�SURVMHþQRP�SRYUãLQRP�RG�RNR�����NP2.

3URFMHQD�SUHOLPLQDUQRJ�UL]LND�MH�SURYHGHQD�]D�VYDNL�HOHPHQW�WH�MH�SULODJRÿHQD�



598

�� 3ULQFLSX�SUHGRVWURåQRVWL�
�� .RPSOHNVQRVWL�UD]OLþLWLK�IHQRPHQD�SODYOMHQMD�
�� 5D]OLþLWRM�SURVWRUQRM�UD]OXþLYRVW�GRVWXSQLK�UHOHYDQWQLK�SRGDWDND�
�� ,VNXVWYX�GMHODWQLND�VXVWDYD�]D�REUDQX�RG�SRSODYD�
�� 1DþHOLPD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�X�+UYDWVNRM�
�� 2VWDOLP�XSUDYOMDþNLP�DVSHNWLPD�NRML�QLVX�GLUHNWQR�YH]DQL�]D�NYDQWL¿NDFLMX�UL]LND�RG�
SRSODYD�WH

�� 1DPMHQL�SURFMHQH���RGUHÿLYDQMX�SRGUXþMD�SRWHQFLMDOQR�]QDþDMQLK�UL]LND�RG�SRSODYD�]D�
NRMH�VH�L]UDÿXMH�3ODQ�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�

3UL� WRPH�� VYDNDNR� WUHED� YRGLWL� UDþXQD� GD� VH� PHWRGRORJLMD� L� UH]XOWDWL� RYGMH� SULND]DQH�
SURFMHQH� SUHOLPLQDUQRJ� UL]LND� QH�PRJX� SURPDWUDWL� L]YDQ� NRQWHNVWD� QMLKRYH� QDPMHQH� L�
VYUKH��D�WDNRÿHU�QH�PRJX�ELWL�VXSVWLWXFLMD�]D�SURFMHQX�UL]LND�RG�SRSODYD��3URFMHQD�MH�SUR-

YHGHQD�X�GYD�NRUDND�L�WR�
���3URFMHQD�SUHOLPLQDUQRJ�UL]LND�RG�SRSODYD�
���.RUHNFLMD�SURFLMHQMHQRJ�SUHOLPLQDUQRJ�UL]LND�RG�SRSODYD�
3URFMHQD� SUHOLPLQDUQRJ� UL]LND� RG� SRSODYD�� SUYL� NRUDN�� ]DVQLYD� VH� JHQHUDOQR� QD� RSüRM�
GH¿QLFLML�UL]LND�NDR�XPQRãND�YMHURMDWQRVWL�SRMDYH�GRJDÿDMD�L�LQWHQ]LWHWD�QMHJRYH�ãWHWQH�
SRVOMHGLFH�X]�NRULãWHQMH�PDWULFH�UL]LND�������L�%DUEDOLü�L�GUXJL��������GRUDÿHQH�X�VNODGX�V�
SROD]LãWLPD�L�VSHFL¿þQLP�SRWUHEDPD��.DNR�EL�VH�VDJOHGDOL�L�RVWDOL�UHOHYDQWQL�DVSHNWL�UL]LND�
RG�SRSODYD�NRMH�QLMH�ELOR�PRJXüH�GLUHNWQR�XNOMXþLWL�X�RYDM�SURUDþXQ��X�GUXJRP�NRUDNX�
MH�SURYHGHQD�NRUHNFLMD�SURFLMHQMHQRJ�SUHOLPLQDUQRJ�UL]LND��ED]LUDQD�QD�VWUXþQRM�SURFMHQL�
]QDþDMD�GRGDWQLK�IDNWRUD�QD�UH]XOWDWH�SUYRJ�NRUDND�

=D�SRWUHEH�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD��������RSDVQRVW�RG�SRSODYD� MH�SURFL-
MHQMHQD�QD�RVQRYL�SRGDWDND�R�SRWHQFLMDOQLP�SRSODYQLP�SRGUXþMLPD�L�XþHVWDOR�SODYOMHQ-

LP�SRGUXþMLPD��NRML�VX�SULSUHPOMHQL�]D�SRWUHEH�6WUDWHJLMH�XSUDYOMDQMD�YRGDPD�������� L�
GRUDÿHQH�]D�SRWUHEH�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD���������7LMHNRP�������JRGLQH��
X�VNORSX�SUYRJ�SODQVNRJ�FLNOXVD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD��SURYHGHQR�MH�RSVHåQR�
NDUWLUDQMH�RSDVQRVWL�RG�SRSODYD�QD�SRGUXþMLPD�SRWHQFLMDOQR�]QDþDMQLK�UL]LND�RG�SRSODYD�
�%DUEDOLü�L�GUXJL�����E���þLPH�MH�X�PQRJRPH�SRYHüDQD�SRGDWNRYQD�RVQRYD�]D�SURFMHQX�
SRWHQFLMDOQLK�UL]LND�X�VNORSX�QRYHODFLMH�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD��.DUWH�VX�
REMDYOMHQH�L�GRVWXSQH�VX�MDYQRVWL�QD�PUHåQRM�VWUDQLFL�KWWS���NRUS�YRGD�KU�.

3RGDFL� R� UHFHSWRULPD� UL]LND� RG� SRSODYD� SUDWH� ]DKWMHYH� 'LUHNWLYH� L� RGQRVH� VH� QD�
VWDQRYQLãWYR��RNROLã��NXOWXUQX�EDãWLQX�WH�HNRQRPVNH�DNWLYQRVWL�
.RULãWHQD� VX� GYD� L]YRUD� SRGDWDND� R� VWDQRYQLãWYX�� 3UYHQVWYHQR�� WR� VX� SRGDFL� R� EURMX�
VWDQRYQLND�X�QDVHOMLPD��SUHPD�SRSLVX�VWDQRYQLãWYD�L]�������JRGLQH��2VLP�WRJD�NRULãWHQL�
VX�MRã�SRGDFL�SULNXSOMHQL�]D�3ODQ�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD����������������D�NRML�VH�
RGQRVH�QD� ORNDFLMH�QD�NRMLPD�VH�QDOD]H�YHüH�NRQFHQWUDFLMH�SULSDGQLND�UDQMLYLMHJ�GLMHOD�
SRSXODFLMH��L�WR�EROQLFH��GRPRYL�XPLURYOMHQLND��RVQRYQH�ãNROH�L�GMHþML�YUWLüL��6�RE]LURP�
GD�VH�QHNL�RG�HOHPHQDWD�]D�DQDOL]X� UD]OLNXMX�RG�RGJRYDUDMXüLK�QDVHOMD��]D�QMLK� MH�EURM�
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VWDQRYQLND�RGUHÿHQ�QD�RVQRYX�SURVWRUQH�GLVDJUHJDFLMH�NRULãWHQMHP�RVWDOLK�GRVWXSQLK�LQ-

IRUPDFLMD��
8WMHFDM�SRSODYD�QD�RNROLã�PRåH�ELWL�YLãHVWUXN�L�YLãHGLPHQ]LRQDODQ��3UL�WRPH�VYDNDNR�WUH-
ED�YRGLWL� UDþXQD�GD� VX�YHOLNH�YRGH�GLR�SULURGQRJ� UHåLPD�� NRML�PRåH�ELWL� L� NRULVWDQ� ]D�
RGUåDYDQMH�GREURJ�HNRORãNRJ�VWDQMD�YRGD�L�ELRUD]QROLNRVW��5DGL�WRJD��X�NRQWHNVWX�RYRJ�
GRNXPHQWD�L� LPDMXüL�X�YLGX�NRPSOHNVQRVW�VDPRJ�IHQRPHQD��SRG�ãWHWQLP�SRVOMHGLFDPD�
SRSODYD�QD�RNROLã�VH�SUYHQVWYHQR�SURPDWUD�QDUXãDYDQMH�VWDQMD�RNROLãD�XVOLMHG�LQFLGHQW-
QRJ�]DJDÿHQMD�YRGH�L�SRVUHGQR��SRSODYOMHQRJ�SRGUXþMD��6�RE]LURP�QD�SURVWRUQL�SRORåDM�
UHOHYDQWQLK�]DãWLüHQLK�SRGUXþMD�WH�HNRORãNR�L�NHPLMVNR�VWDQMH�YRGQLK�WLMHOD��QD�RYRM�UD-
]LQL�UD]UDGH�QLMH�ELOR�PRJXüH�RGUHGLWL�GLMHORYH�+UYDWVNH�NRML�EL�PRJOL�ELWL�L]ORåHQL�SODY-

OMHQMX�]DJDÿHQLP�YRGDPD�EH]�]QDþDMQLMLK�QHJDWLYQLK�SRVOMHGLFD��5DGL�WRJD�MH�RþLJOHGQR�
GD� ]DãWLWL� HNRORãNRJ� VWDQMD� YRGD�� RGQRVQR�RNROLãD� WUHED� SULVWXSLWL� SUYHQVWYHQR� L� SULRU-
LWHWQR�VD�VWDQRYLãWD�VSUMHþDYDQMD�XQRVD�ãWHWQLK�WYDUL�X�RNROLã��ãWR�EOLåH�L]YRUX�]DJDÿHQMD���
3RVOMHGLþQR� VX� X� DQDOL]L� SUHOLPLQDUQRJ� UL]LND� NDR� QDMYHüH� PRJXüH� ãWHWQH� SRVOMHGLFH�
SRSODYD�DGUHVLUDQH�SRSODYH�,('�L�6(9(62�SRVWURMHQMD� WH�QDVHOMD�NDR�SRGUXþMD�QD�NR-

MLPD�RVLP�OMXGVNLK�L�PDWHULMDOQLK�ãWHWD�PRåH�GRüL�GR�]QDþDMQLMHJ�HPLWLUDQMD�]DJDÿHQMD�X�
YRGHQL�RNROLã�
âWHWQH�SRVOMHGLFH�SRSODYD�QD�NXOWXUQX�EDãWLQX�X�3UHWKRGQRM�SURFMHQL� UL]LND�RG�SRSODYD�
������QLVX�X]HWH�X�RE]LU��8�RYRM�QRYHODFLML��REUDÿHQL�VX�SRGDFL�R�QHSRNUHWQLP�NXOWXUQLP�
GREULPD�L]�5HJLVWUD�NXOWXUQLK�GREDUD�5HSXEOLNH�+UYDWVNH�NRMHJ�YRGL�0LQLVWDUVWYR�NXO-
WXUH� L�NRML� VDGUåL�SUHNR�������XSLVD�V�QDVHOMHP�NDR�SURVWRUQRP�RGUHGQLFRP��1MLPD�VX�
SULGUXåHQD� L� NXOWXUQD� GREUD� 5HSXEOLNH� +UYDWVNH� QD� 81(6&2�RYRP� SRSLVX� VYMHWVNH�
EDãWLQH��þLML� MH�SURVWRUQL�SRORåDM�SUHFL]QR�RGUHÿHQ��SD� MH�NRULãWHQD� MH�QMLKRYD� WRþQD� OR-

kacija.

*RVSRGDUVNH�L�SRVORYQH�DNWLYQRVWL�SURYRGH�VH�QD�YUOR�ãLURNLP�SRGUXþMLPD��YUOR�VX�NRP-

SOHNVQH�WH�VH�SRGUXþMD�QD�NRMLPD�VH�SURYRGH�QH�PRJX�MHGQR]QDþQR�GH¿QLUDWL��7DNRÿHU��
RVLP�XWMHFDMD�QD�JRVSRGDUVWYR��SRSODYH�QD�WDNYLP�SRGUXþMLPD�QDMþHãüH�]QDþDMQR�XWMHþX�
L�QD�GUXJH�DVSHNWH���]DJDÿHQMH�RNROLãD��OMXGVNH�åUWYH��D�ãWHWH�VX�NDUDNWHUL]LUDQH�L�YHOLNLP�
XGMHORP�LQGLUHNWQLK��SULPMHULFH�SUHNLG�SURPHWD�LOL�SULMHQRVD�HOHNWULþQH�HQHUJLMH���,PDMXüL�
X�YLGX�VYH�QDYHGHQR��JRVSRGDUVNH�DNWLYQRVWL�VX�SURPDWUDQH�NUR]�
�� SRVORYQD�L�SURL]YRGQD�SRGUXþMD��XNOMXþXMXüL�L�XUEDQD�
�� WUDQVSRUWQX�LQIUDVWUXNWXUX�
�� ,('�L�6(9(62�SRVWURMHQMD�
�� JUDGLOLãWD�L�PMHVWD�HNVSORDWDFLMH�PLQHUDOQLK�VLURYLQD�WH
�� SROMRSULYUHGQH�SRYUãLQH�
7UHED�QDJODVLWL�GD�MH�YHüLQD�LQIRUPDFLMD�L]YHGHQD�L]�&RULQH�/&�]HPOMLãQRJ�SRNURYD��ãWR�
XQRVL�RGUHÿHQH�QHSRX]GDQRVWL�X�LQWHUSUHWDFLMX�UDGL�UHODWLYQR�PDOH�SURVWRUQH�UD]OXþLYRVWL��
8�EXGXüQRVWL�EL�VYDNDNR�ELOR�XSXWQR�SREROMãDWL�SURVWRUQH�LQIRUPDFLMH�R�NRULãWHQMX�SURV-
WRUD�]D�JRVSRGDUVNH�RGQRVQR�HNRQRPVNH�DNWLYQRVWL�

'XJRURþQL�EXGXüL�UD]YRM�GRJDÿDMD�MH�SURPDWUDQ�L]�GYD�DVSHNWD�L�WR�
�� NOLPDWVNLK�SURPMHQD��YMHURMDWQRVW�SRMDYH�GRJDÿDMD��
�� UD]YRMQLK�DNWLYQRVWL��PRJXüH�ãWHWQH�SRVOMHGLFH�GRJDÿDMD��
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'UåDYQL�KLGURPHWHRURORãNL�]DYRG�MH�QDSUDYLR�YHOLNH�QDSRUH�QD�DQDOL]L�NOLPDWVNLK�SURP-

MHQD�]D�SRWUHEH�1DFUWD�6WUDWHJLMH�SULODJRGEH�NOLPDWVNLP�SURPMHQDPD���������1D�RVQR-

YL� UH]XOWDWD� WLK�PRGHOVNLK� LVWUDåLYDQMD�� NDR� L� GRGDWQLK� DQDOL]D�� QDSUDYOMHQD� MH� VWUXþQD�
SURFMHQD�XWMHFDMD�NOLPDWVNLK�SURPMHQD�QD�UL]LNH�RG�SRSODYD��SUL�þHPX�MH�]DNOMXþHQR�GD�
MH�QDMXJURåHQLML�SRMDV�X]�PRUVNX�REDOX��NDNR�]ERJ�PRJXüHJ�]QDþDMQRJ�SRYHüDQMD�RER-

ULQH� WLMHNRP�]LPH�� WDNR� L� ]ERJ�PRJXüH� SRMDYH� NDVNDGQLK� L� GUXJLK� HIHNDWD� �SULPMHULFH�
SRJRUãDQMH�XYMHWD�RWMHFDQMD�XVOLMHG�SRVOMHGLFD�ãXPVNLK�SRåDUD��
3RND]DOR�VH�GD�MH�SUHGYLÿDQMH�EXGXüLK�UD]YRMQLK��JRVSRGDUVNLK�L�SRVORYQLK��DNWLYQRVWL�
X�SURVWRUX�PQRJR�VORåHQLMH�L�QHSRX]GDQLMH�RG�SUHGYLÿDQMD�SULPMHULFH�NOLPDWVNLK�SURP-

MHQD��QDURþLWR�LPDMXüL�X�YLGX�L�SRGX]HWQLþNX�NRPSRQHQWX��NRMD�MH�YUOR�RVMHWOMLYD�QD�QHNH�
ÄYDQMVNH³�VLJQDOH�NRMH�QLMH�ELOR�PRJXüH�REXKYDWLWL�X�VNORSX�RYH�SURFMHQH��5DGL�WRJD��NDR�
LQGLNDWRU�UD]YRMD��LVNRULãWHQH�VX�LQIRUPDFLMH�R�SURVWRUQRM�]DVWXSOMHQRVWL�ORNDFLMD�]D�NRMH�
VH�SURYRGH��SUHWKRGQL��SRVWXSFL�R�XWMHFDMX�]DKYDWD�QD�RNROLã��SULURGX�LOL�VWDQMH�YRGD��=D�
WH�SRWUHEH�MH�SURYHGHQD�VLVWHPDWL]DFLMD�RGJRYRUD�QD�]DKWMHYH�]D�SULVWXS�LQIRUPDFLMDPD�
+UYDWVNLK�YRGD�SXWHP�NRMLK�VH�L]GDMX�QDYHGHQH�LQIRUPDFLMH�

5. REZULTATI PRETHODNE PROCJENE

5H]XOWDWL�SURFMHQH�SUHOLPLQDUQLK�UL]LND�L�QMLKRYH�NRUHNFLMH�SULND]DQL�VX�NDUWRJUDIVNL�QD�
slici 2. 
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1D� RVQRYL� RYLK� UH]XOWDWD�� ]D� SULMHGORJ� SRGUXþMD� V� SRWHQFLMDOQR� ]QDþDMQLP� UL]LFLPD� RG�
SRSODYD�VX�RGUHÿHQD�SRGUXþMD�V�YUOR�YLVRNLP�L�YLVRNLP�SUHOLPLQDUQLP�UL]LNRP��RGQRVQR�
�������������HOHPHQDWD�]D�DQDOL]X�NRML�VDGUåH�
1D�YRGQRP�SRGUXþMX�ULMHNH�'XQDY��������NP2�������SRYUãLQH�YRGQRJ�SRGUXþMD���RGQRV-
QR�����������VWDQRYQLND�������VWDQRYQLND�YRGQRJ�SRGUXþMD��
1D�MDGUDQVNRP�YRGQRP�SRGUXþMX��������NP2�������SRYUãLQH�YRGQRJ�SRGUXþMD��RGQRVQR�
����������VWDQRYQLND�������VWDQRYQLND�YRGQRJ�SRGUXþMD��
1D�RWRFLPD� WHULWRULMDOQRJ�PRUD��NRML�QLVX� UD]YUVWDQL�X�YRGQD�SRGUXþMD�� WDNYD�SRGUXþMD�
QLVX�GHWHNWLUDQD�� ãWR� MH� L�RþHNLYDQR��'DNOH��QD� UD]LQL�+UYDWVNH�SULMHGORJRP�SRGUXþMD� V�
SRWHQFLMDOQR� ]QDþDMQLP� UL]LFLPD� RG� SRSODYD� �YUOR� YLVRNL� L� YLVRNL� SRWHQFLMDOQL� UL]LN�� MH�
REXKYDüHQR��������NP2��RGQRVQR������SRYUãLQH�WH������������RGQRVQR������VWDQRYQLND�

6OLND����.DUWRJUDIVNL�SULND]�SUHOLPLQDUQRJ�UL]LND
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2GUHÿLYDQMH�SRGUXþMD�SRWHQFLMDOQR�]QDþDMQLK�UL]LND�RG�SRSODYD�SUHGVWDYOMD�SRVOMHGQML�NR-

UDN�X�SODQVNRP�FLNOXVX�NDGD�VH�UL]LFL�RG�SRSODYD�QD�LVWL�QDþLQ�SURPDWUDMX�QD�FMHORNXS-

QRP�GUåDYQRP�WHULWRULMX��8�QDVWDYNX�FLNOXVD�åDULãWH�SODQVNLK�DNWLYQRVWL�VH�SUHPMHãWD�QD�
SRGUXþMD�V�SRWHQFLMDOQR�]QDþDMQLP�UL]LFLPD�RG�SRSODYD�]D�NRMD�VH�L]UDÿXMX�NDUWH�RSDVQRVWL�
RG�SRSODYD�L�NDUWH�UL]LND�RG�SRSODYD�L�3ODQ�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�
5H]XOWDWL�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD�VX�SROD]QD�RVQRYD�]D�RGUHÿLYDQMH�SRGUXþMD�
SRWHQFLMDOQR�]QDþDMQLK�UL]LND�RG�SRSODYD��.DNR�EL�VH�SRYHüDOD�SRX]GDQRVW�SURFHVD�L�L]E-

MHJOH�PRJXüH�JUHãNH�WH�X]HOR�X�RE]LU�LVNXVWYR��VWUXþQH�SURVXGEH�L�]QDQMH�VWUXþQLK�VOXåEL�
+UYDWVNLK�YRGD�]D�REUDQX�RG�SRSODYD�L�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD��SURYHGHQ�MH�SUR-

FHV�YHUL¿NDFLMH�UH]XOWDWD��

6OLND����.DUWRJUDIVNL�SULND]�YHUL¿FLUDQLK�SRGUXþMD�V�SRWHQFLMDOQR�]QDþDMQLP�UL]LNRP�RG�
SRSODYD
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1D�YRGQRP�SRGUXþMX�ULMHNH�'XQDY�RG�XNXSQR�������HOHPHQWD�]D�DQDOL]X��YHUL¿NDFLMRP�MH�
QMLK������RGQRVQR�������SURPLMHQLOR�VWDWXV��1D�MDGUDQVNRP�YRGQRP�SRGUXþMX��SURPMHQD�
MH�ELOR�QHãWR�YLãH��SD�MH�WDNR�VWDWXV�SURPLMHQLOR�����RG�������HOHPHQWD�]D�DQDOL]X��RGQRVQR�
�����1D�UD]LQL�5HSXEOLNH�+UYDWVNH��VWDWXV�MH�SURPLMHQLOR�PDQMH�RG�����HOHPHQDWD��SD�VH�
PRåH�]DNOMXþLWL�GD�MH�XNXSQD�SURFMHQD�SRWHQFLMDOQLK�UL]LND�SURYHGHQD�XVSMHãQR��XVSUNRV�
SUDWHüLP�PDQMNDYRVWLPD�SUYHQVWYHQR�XOD]QLK�SRGDWDND�
.RQDþQD�NDUWD�SRGUXþMD�V�SRWHQFLMDOQR�]QDþDMQLP�UL]LFLPD�RG�SRSODYD��V�NRMRP�+UYDWV-
ND�XOD]L�X�VOMHGHüL�SODQVNL�FLNOXV�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�SULND]DQD�MH�QD�VOLFL���
9HUL¿NDFLMRP�MH�XNXSQD�SRYUãLQD�SRGUXþMD�V�SRWHQFLMDOQR�]QDþDMQLP�UL]LFLPD�RG�SRSODYD�
SRYHüDQD�]D�RNR�����GRN�VH�XNXSQL�EURM�VWDQRYQLND�NRML�VH�QDOD]H�QD�QMLPD�QLMH�ELWQLMH�
SURPLMHQLR�

7HKQLþNL�L�VWUXþQL�GLR�QRYHODFLMH�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD�L�SRGUXþMD�V�SRWHQ-

FLMDOQR�]QDþDMQLP�UL]LFLPD�RG�SRSODYD�MH�XVSMHãQR�GRYUãHQ�
1D�RVQRYL�QMHQLK�UH]XOWDWD��PRåH�VH�]DNOMXþLWL�GD�üH�NDUWH�RSDVQRVWL�RG�SRSODYD�L�NDUWH�
UL]LND�RG�SRSODYD�WH�3ODQ�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD���������������REXKYDWLWL������
SRYUãLQH�L������VWDQRYQLãWYD�+UYDWVNH��8�RGQRVX�QD�GRNXPHQW�L]�������JRGLQH��QRYHODFL-
MRP�VH�SRYUãLQD�SRGUXþMD�V�SRWHQFLMDOQR�]QDþDMQLP�UL]LFLPD�RG�SRSODYD�SRYHüDOD�]D������
D�EURM�REXKYDüHQLK�VWDQRYQLND�]D�����
,DNR�3UHWKRGQD�SURFMHQD�UL]LND�RG�SRSODYD�VORYL�NDR�UHODWLYQR�MHGQRVWDYDQ��NUDWDN�L�PDQ-

MH� ]QDþDMDQ�GRNXPHQW��SRND]DOR� VH�GD�XNROLNR� VH�X]PX�X�RE]LU� VYL� ]DNRQVNL� ]DKWMHYL��
NRPHQWDUL�(XURSVNH�NRPLVLMH�� SRWUHEQH� VWUXþQH�SRGORJH� L� DUJXPHQWDFLMD� SULPLMHQMHQLK�
PHWRGD�L�SRVWXSDND��L]UDGD�SUDWHüH�ED]H�SRGDWDND�]D�L]YMHãüLYDQMH�L�VYH�RVWDOR�SRWUHEQR��
RYDM�SRWKYDW�VYDNDNR�]DKWMHYD�DORFLUDQMH�ELWQLK�UHVXUVD�L�QH�PRåH�VH�SURPDWUDWL�NDR�XV-
SXWQD�REYH]D��
6OMHGHüL�NRUDN��GRSXQD�L�GRUDGD�NDUDWD�RSDVQRVWL�RG�SRSODYD�WH�L]UDGD�QRYLK�NDUDWD�UL]LND�
RG�SRSODYD�MH�MRã�]DKWMHYQLML�L�]DKWMHYD�QL]�SUHGUDGQML�NDNR�YH]DQLK�NDNR�]D�KLGURORãNR���
KLGUDXOLþNR�PRGHOLUDQMH��WDNR�L�]D�L]UDGX�PQRJR�SRX]GDQLMLK�SRGORJD�YH]DQLK�]D�UHFHS-

WRUH�UL]LND�RG�SRSODYD��ãWR�EL�X�NRQDþQLFL�RPRJXüLOR�]QDþDMQR�SRX]GDQLMH�UH]XOWDWH�NDU-
WLUDQMD� WH� H¿NDVQLMH� L� XVPMHUHQLMH�SURJUDPLUDQMH�PMHUD� ]D� VPDQMHQMH� UL]LND�RG�SRSODYD�
X�WUHüHP�NRUDNX�FLNOXVD�� L]UDGL�3ODQD��6�RE]LURP�GD�VX�QDYHGHQL�GRNXPHQWL� LOXVWUDFLMD�
KUYDWVNRJ�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�L�GDMX�PRJXüQRVW�XVSRUHGEL�QD�PHÿXQDURGQRM�
UD]LQL��NDR�L�SURFMHQX�XVSMHãQRVWL�WH�XWMHþX�QD�SULODJRÿDYDQMD�]DMHGQLþNLK�HXURSVNLK�SROL-
WLND�SRMHGLQLP�GUåDYDPD�þODQLFDPD��QXåQR�MH�DORFLUDWL�GRVWDWQH�UHVXUVH�]D�QMLKRYX�SUL-
SUHPX�
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>��@� %DUEDOLü�� 0�� 3ROLü�� 6�� %DUEDOLü�� '�� 9XNPDQLü�� /��0DMHURYLü�� 7� �������� 3URFMH-
QD� UL]LND� RG� SRSODYD� L]D]YDQLK� L]OLMHYDQMHP� NRSQHQLK� YRGHQLK� WLMHOD� ]D� SRWUHEH�
SURFMHQH� UL]LND� RG� NDWDVWURID�� 6DERU� KUYDWVNLK� JUDGLWHOMD� ������ =ERUQLN� UDGRYD��
&DYWDW�

>��@� %DUEDOLü��0��%DUEDOLü��'��0HGLü��Ĉ��%LRQGLü��'������E���3ODQ�XSUDYOMDQMD�YRGQLP�
SRGUXþMLPD�X�SUDNVL���LQIRUPDFLMH�R�YRGQLP�WLMHOLPD�L�UL]LFLPD�RG�SRSODYD��=ERUQLN�
���+UYDWVND�NRQIHUHQFLMD�R�YRGDPD��2SDWLMD�

>��@� %LRQGLü��'��%DUEDOLü��6��%DUEDOLü��'��*UL]HOM�âLPLü��9���������3ODQ�XSUDYOMDQMD�YRG-

QLP�SRGUXþMLPD������� �� �������6DERU�KUYDWVNLK�JUDGLWHOMD�������=ERUQLN� UDGRYD��
&DYWDW�

>��@� 9XNPDQLü�� /�� 5RVDQGLü�� 7�� %DUEDOLü�� '� �������� :(%� *,6� UHJLVWDU� SRSODYQLK�
GRJDÿDMD��+UYDWVND�YRGRSULYUHGD��EURM������JRGLãWH�;;,��=DJUHE�

AUTORI

GU��VF�'DUNR�%DUEDOLü��GLSO��LQJ��JUDÿ��a

PU�VF�6DQMD�%DUEDOLü��GLSO��LQJ��JUDÿ��a

GU��VF��'DQNR�%LRQGLü��GLSO��LQJ��JUDÿ��b

a +UYDWVNH� YRGH�� =DYRG� ]D� YRGQR� JRVSRGDUVWYR�� 8OLFD� JUDGD�9XNRYDUD� ����� =DJUHE�
�������+UYDWVND��GDUNR�EDUEDOLF#YRGD�KU, VDQMD�EDUEDOLF#YRGD�KU

b +UYDWVNH�YRGH��6HNWRU�UD]YLWND��8OLFD�JUDGD�9XNRYDUD������=DJUHE��������+UYDWVND��
GDQNR�ELRQGLF#YRGD�KU
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.02.

6$ä(7$.��+UYDWVND�MH�]DSRþHOD�GUXJL�FLNOXV�SODQLUDQMD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�
L]UDGRP�3UHWKRGQH�SURFMHQH�UL]LND�RG�SRSODYD�������-HGDQ�RG�QDMYDåQLMLK�HOHPHQDWD�3UH-
WKRGQH�SURFMHQH�UL]LND�RG�SRSODYD�MH�UHJLVWDU�SRSODYQLK�GRJDÿDMD�NRML�MH�GRSXQMHQ�WDNR�
GD�WUHQXWQR�VDGUåL�LQIRUPDFLMH�R�YLãH�RG�WLVXüX�SRSODYQLK�GRJDÿDMD�NRML�VX�VH�MDYLOL�X�UD]-
GREOMX�RG�����VWROMHüD�GR�GDQDV�WH�XVXJODãHQ�VD�WUHQXWQLP�]DKWMHYLPD�L]YMHãüLYDQMD�SUHPD�
(XURSVNRM�NRPLVLML��8�UDGX�VX�SULND]DQL�VLVWHPDWL]LUDQL�SRGDFL�R�SRSODYDPD�L]�5HJLVWUD�
WH�GDQH�SUHSRUXNH�]D�QMHJRYR�GDOMQMH�QHRSKRGQR�XQDSUMHÿHQMH�
./-8ý1(�5,-(ý,���SRSODYD��5HJLVWDU�SRSODYQLK�GRJDÿDMD��3UHWKRGQD�SURFMHQD�UL]LND�RG�
SRSODYD��'LUHNWLYD�R�SURFMHQL�L�XSUDYOMDQMX�SRSODYQLP�UL]LFLPD

OVERWIEW OF FLOOD EVENTS BASED ON
THE DATABASE OF FLOOD EVENTS

$%675$&7��&URDWLD� VWDUWHG� WKH�VHFRQG�F\FOH�RI�ÀRRG� ULVN�PDQDJHPHQW�SODQQLQJ�ZLWK�
WKH�GHYHORSPHQW�RI�WKH�3UHOLPLQDU\�)ORRG�5LVN�$VVHVVPHQW�������2QH�RI�WKH�PDMRU�HOH-
PHQWV�RI�WKH�$VVHVVPHQW�LV�WKH�GDWDEDVH�RI�ÀRRG�HYHQWV��ZKLFK�KDV�EHHQ�VXSSOHPHQWHG�
WR�FXUUHQWO\�FRQWDLQ�LQIRUPDWLRQ�DERXW�PRUH�WKDQ�D�WKRXVDQG�ÀRRG�HYHQWV�WKDW�RFFXUUHG�
LQ�WKH�SHULRG�IURP�WKH���WK�FHQWXU\�WR�WKH�SUHVHQW�WLPH�DQG�KDUPRQL]HG�ZLWK�WKH�FXUUHQW�
UHSRUWLQJ�UHTXLUHPHQWV�WRZDUGV�WKH�(XURSHDQ�&RPPLVVLRQ��7KH�SDSHU�SUHVHQWV�V\VWHP-

L]HG�ÀRRG�GDWD�IURP�WKH�GDWDEDVH�RI�ÀRRG�HYHQWV�DQG�UHFRPPHQGDWLRQV�IRU�LWV�QHFHVVDU\�
IXUWKHU�LPSURYHPHQWV�
.(<:25'6� )ORRG��GDWDEDVH�RI�ÀRRG�HYHQWV��3UHOLPLQDU\�)ORRG�5LVN�$VVHVVPHQW��)ORRG�
'LUHFWLYH

1. UVOD

5HSXEOLND�+UYDWVND�MH�]DSRþHOD�GUXJL�FLNOXV�SODQLUDQMD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�
L]UDGRP� 3UHWKRGQH� SURFMHQH� UL]LND� RG� SRSODYD� ������ SUHPD� ]DKWMHYLPD� GH¿QLUDQLP�
'LUHNWLYRP�R�SURFMHQL�L�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD��'LUHFWLYH��������)'���1MRP�MH��
L]PHÿX�RVWDORJ��GH¿QLUDQ�]DKWMHY�]D�SULNXSOMDQMHP�LQIRUPDFLMD�R�
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�� SRSODYDPD�NRMH�VX�VH�GRJRGLOH�X�SURãORVWL�L�NRMH�VX�LPDOH�YHOLNH�ãWHWQH�XþLQNH�QD�]GUDY-

OMH�OMXGL��RNROLã��NXOWXUQX�EDãWLQX�L�JRVSRGDUVNX�DNWLYQRVW�L�]D�NRMH�MH�YMHURMDWQRVW�VOLþQLK�
EXGXüLK� GRJDÿDMD� L� GDOMH� UHOHYDQWQD�� XNOMXþXMXüL� RSLV� SURVWRUD� NRML� VX� REXKYDüDOH� L�
SXWHYD�RWMHFDQMD�SRSODYQLK�YRGD��WH�SURFMHQX�ãWHWQLK�XþLQDND�NRMH�VX�SURX]URþLOH�

�� YHüLP� SRSODYDPD� X� SURãORVWL�� NDGD� MH� PRJXüH� SUHGYLGMHWL� GD� EL� VOLþQL� GRJDÿDML� X�
EXGXüQRVWL�PRJOL�LPDWL�YHOLNH�ãWHWQH�SRVOMHGLFH�

]D� ãWR� VX� GH¿QLUDQL� L� RGJRYDUDMXüL� IRUPDWL� L]YMHãüLYDQMD� �&,6�� ������� +UYDWVNH� YRGH�
SURYRGH� DNWLYQRVWL� SULNXSOMDQMD� L� VLVWHPDWL]DFLMH� SRVWRMHüLK� LQIRUPDFLMD� R� SRSODYDPD�
NDNR�EL�LVSXQLOH�QDYHGHQH�]DKWMHYH��DOL�VH�SRND]DOR�GD�SULNXSOMHQH�LQIRUPDFLMH�RPRJXüXMX�
L�QRYL�SRJOHG�QD�SRSODYQH�GRJDÿDMH�L�UL]LNH�RG�SRSODYD��SD�MH�VWRJD�X�QDVWDYNX�QDSUDYOMHQ�
QMLKRY�SULND]�

+UYDWVND� LPD� YUOR� GXJX�� XVSMHãQX� WUDGLFLMX� L� SRGUREQR� UD]UDÿHQX� SUDNVX� RSHUDWLYQH�
REUDQH�RG�SRSODYD�X�VNORSX�NRMH�]D�VYDNL�YHOLNRYRGQL�LOL�SRSODYQL�GRJDÿDM��+UYDWVNH�YRGH�
SULNXSOMDMX�L�VLVWHPDWL]LUDMX�QL]�LQIRUPDFLMD�L]�VYRMH�QDGOHåQRVWL��0HÿXWLP��)'�]DKWMHYD�
SURPDWUDQMH�SRSODYD�L]�QHãWR�ãLUHJ�DVSHNWD�NRML�QDGLOD]L�WUDGLFLRQDOQD�L]YMHãüD��5DGL�WRJD�
VH��RG�VWXSDQMD�QD�VQDJX�)'��VWDOQR�GRUDÿXMH�VXVWDY�SULNXSOMDQMD�LQIRUPDFLMD�R�SRSODYQLP�
GRJDÿDMLPD���5HJLVWDU�SRSODYQLK�GRJDÿDMD��NDNR�EL�VH�ãWR�XVSMHãQLMH�L�H¿NDVQLMH�SULNXSOMDOH�
ãWR� SRX]GDQLMH� LQIRUPDFLMH� R� VYLP�ELWQLP� DVSHNWLPD� SRSODYQLK� GRJDÿDMD� �9XNPDQLü� L�
VXUDGQLFL���������7DNR�VX�]D�SULNXSOMDQMH�SURVWRUQLK�LQIRUPDFLMD�R�SRSODYQLP�GRJDÿDMLPD�
X�*ODYQL�SURYHGEHQL�SODQ�REUDQH�RG�SRSODYD��+UYDWVNH�YRGH��������XYUãWHQL�REUDVFL�3'���
3'���3'���3'��L�3'��NRML�VH�QDOD]H�X�SULYLWNX����8�VXUDGQML�V�'UåDYQRP�XSUDYRP�]D�
]DãWLWX�L�VSDãDYDQMH��NRULVWL�VH�VXVWDY�&RSHUQLFXV��&RSHUQLFXV�(PHUJHQF\�0DQDJHPHQW�
6HUYLFH��������]D�VDWHOLWVNR�VQLPDQMH�SRSODYQLK�GRJDÿDMD��SD�VH�WDNR�X�5HJLVWUX�QDOD]H�L�
VDWHOLWVNH�VQLPNH�SRSODYQLK�GRJDÿDMD�QD�ãLUHP�SRGUXþMX�=DJUHED�L]�������JRGLQH��6LVND�
L�0HWNRYLüD�L]�������JRGLQH��5DMHYRJ�6HOD�L�*XQMH�L]�������JRGLQH�L�GUXJLK��.DNR�EL�VH�
SURãLULOD�GRVWXSQRVW� LQIRUPDFLMD��5HJLVWDU� MH�SRYH]DQ�V�JHRSRUWDORP�+UYDWVNLK�YRGD��D�
RPRJXüHQR� MH� L�JHQHULUDQMH�ÄSGI³�GRNXPHQDWD�R�SRSODYQLP�GRJDÿDMLPD��ãWR�SRYHüDYD�
þLWOMLYRVW� SULNXSOMHQLK� SRGDWDND�� NDR� L� XNOMXþLYDQMH� GRGDWQLK� LQIRUPDFLMD� NDR� ãWR� VX�
IRWRJUD¿MH��VOXåEHQD�L]YMHãüD�L�GUXJR�
3UYH�LQIRUPDFLMH�XQHVHQH�VX�X�5HJLVWDU�SRSODYQLK�GRJDÿDMD�]D�SRWUHEH�3UHWKRGQH�SURFMHQH�
UL]LND� RG� SRSODYD� ������ �+UYDWVNH� YRGH�� ������� D� VDNXSLOL� VX� LK� L� REUDGLOL� GMHODWQLFL�
YRGQRJRVSRGDUVNLK�RGMHOD�+UYDWVNLK�YRGD�� ,QIRUPDFLMH�R�SRSODYDPD�PRUD�VX�SUHX]HWH�
L]� VWXGLMH� +UYDWVNRJ� KLGURJUDIVNRJ� LQVWLWXWD� �+UYDWVNL� KLGURJUDIVNL� LQVWLWXW�� ������� =D�
SRWUHEH� 3UHWKRGQH� SURFMHQH� UL]LND� RG� SRSODYD� ������ SRGDFL� VX� GRSXQMHQL� UHFHQWQLP�
SRSODYQLP�GRJDÿDMLPD�RG�������JRGLQH�QD�RYDPR�

=D� SRWUHEH� 3UHWKRGQH� SURFMHQH� UL]LND� RG� SRSODYD� ������� 5HJLVWDU� MH� GRSXQMHQ� V� ����
GRJDÿDMD��SD�VH�WUHQXWDþQR�X�5HJLVWUX�QDOD]H�XNXSQR�������SRSODYQD�GRJDÿDMD��RG�;9,,,��
VWROMHüD�QD�RYDPR��6OLND�����
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6OLND�O��=DELOMHåHQL�SRSODYQL�GRJDÿDML

3ULNXSOMHQL� SRGDFL� QDNRQ� ������ JRGLQH� ELWQR� VX� SRWSXQLML�� 3UHPD�5HJLVWUX�� JRGLQH� VD�
QDMYLãH�SRSODYQLK�GRJDÿDMD�ELOH�VX�������L�������L�WR�QD�RED�YRGQD�SRGUXþMD��SUL�þHPX�MH�
GDOHNR�YLãH�SRSODYQLK�GRJDÿDMD�ELOR�QD�YRGQRP�SRGUXþMX�ULMHNH�'XQDY��6OLND����

6OLND����3RSODYQL�GRJDÿDML�SR�JRGLQDPD
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3RSODYH�QD�MDGUDQVNRP�YRGQRP�SRGUXþMX�QDMþHãüH�VH�MDYOMDMX�NUDMHP�JRGLQH��1D�YRGQRP�
SRGUXþMX�ULMHNH�'XQDY��SRSODYH�VH�QDMþHãüH�MDYOMDMX�X�SUROMHüH�L�MHVHQ��D�QDURþLWR�WLMHNRP�
svibnja (Slika 3).

6OLND����8QXWDUJRGLãQML�UDVSRUHG�SRSODYQLK�GRJDÿDMD

'DOHNR�QDMXþHVWDOLMH�VX�SRSODYH�NRMH�VX�X]URNRYDQH�L]OLMHYDQMHP�YRGRWRND�L�NLãRP��WH�QD�
MDGUDQVNRP�YRGQRP�SRGUXþMX�L�L]OLMHYDQMHP�PRUD��6OLND����

6OLND����8]URFL�SODYOMHQMD
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1D�MDGUDQVNRP�YRGQRP�SRGUXþMX��SURVMHþQD�SRSODYD�WUDMH�����GDQD�L�LPD�SRYUãLQX�RNR�
����NP2��=D�YRGQR�SRGUXþMH�ULMHNH�'XQDY��ãWR�MH�L�]D�RþHNLYDWL��NDUDNWHULVWLþQR�MH�QHãWR�
GXOMH�SURVMHþQR�WUDMDQMH�SRSODYH�RG�����GDQD�L�ELWQR�YHüD�SURVMHþQD�SRYUãLQD�SRSODYH�RG�
����NP2 (Slike 5 i 6).

3RYUãLQRP�QDMYHüD�SRSODYD�]DELOMHåHQD�X�5HJLVWUX� MH�RQD�RG�����YHOMDþH�������NRMD� MH�
SRJRGLOD� RSüLQH� L� JUDGRYH� %DULORYLü�� 'UDJDQLü�� 'XJD� 5HVD�� -DVWUHEDUVNR�� .DUORYDF��
.OLQþD�6HOD��.UQMDN��/DVLQMD��2]DOM��3LVDURYLQD�L�9RMQLü��1D�MDGUDQVNRP�YRGQRP�SRGUXþMX�
MH�SRYUãLQRP�QDMYHüD�SRSODYD�RG�����OLVWRSDGD�������NRMD�MH�SRJRGLOD�RSüLQH�L�JUDGRYH�
%DUEDQ��&HURYOMH��*UDþLãüH��.UãDQ��/DELQ��3LüDQ��5DãD�L�6YHWD�1HGMHOMD�

6OLND����7UDMDQMH�SRSODYQLK�GRJDÿDMD

6OLND����3RYUãLQD�SRSODYQLK�GRJDÿDMD
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8NROLNR�VH�SURPDWUD�UD]GREOMH�QDNRQ�L]UDGH�SUHWKRGQRJ�GRNXPHQWD��]D�NRMH�VX�SRGDFL�
PQRJR�NRQ]LVWHQWQLML��RG�������JRGLQH�GR�GDQDV���QDMYLãH�SRSODYD�QD�MDGUDQVNRP�YRGQRP�
SRGUXþMX�MH�SRJRGLOR�QDVHOMD�%DNRYDF�.RVLQMVNL��*RUQML�.RVLQM��0ODNYD��'RQMH�3D]DULãWH��
3RGDVWUDQD��6PLOMDQ��'HEHOR�%UGR��/LþNR�/HãüH� L�*RVSLü��1D�YRGQRP�SRGUXþMX� ULMHNH�
'XQDY�� X� LVWRP� YUHPHQVNRP� UD]GREOMX�� QDMþHãüH� XJURåHQD� SRSODYDPD� ELOD� VX� QDVHOMD�
0HÿXULü��6LVDN��9HOLNR�9XNRYMH��=DSHü��%ODåHYFL��6ODQD��6WDQNRYDF��+UYDWVND�'XELFD��
'RQMH�-DPH��'YRU��%DQRYD�-DUXJD��7UHSþD�L�=EMHJRYDþD��6OLND����

6OLND����8þHVWDORVW�SRSODYQLK�GRJDÿDMD
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âWHWQH� SRVOMHGLFH� SRSODYD� VX� VLVWHPDWL]LUDQH� SUHPD� YRGLþX� ]D� L]YMHãüLYDQMH� (XURSVNH�
NRPLVLMH� �&,6�� ������� 6YDNDNR� QDMSRJXEQLMD� SRSODYD� X� SRVOMHGQMHP� YUHPHQVNRP�
UD]GREOMX�ELOD�MH�RQD�NRMD�MH�]DGHVLOD�äXSDQMVNX�3RVDYLQX�X�VYLEQMX�������JRGLQH�VD�GYLMH�
OMXGVNH��åUWYH�
2þLJOHGQR�MH�GD�MH�QDMYLãH�SRSODYQLK�GRJDÿDMD�RVWDYLOR�ãWHWQH�SRVOMHGLFH�QD�JRVSRGDUVWYR��
D�X�YHOLNRP�EURMX�VOXþDMHYD�ãWHWQH�SRVOMHGLFH�SRSODYD�QLVX�]DELOMHåHQH���6OLND����

6OLND����âWHWQH�SRVOMHGLFH�SRSODYD

$NR�VH�GHWDOMQLMH�UDãþODQL�QDM]DVWXSOMHQLMD�NDWHJRULMD�ãWHWQLK�SRVOMHGLFD�ÄJRVSRGDUVWYR³��
SRSODYH� VX� X� YUOR� VOLþQLP� RPMHULPD� ãWHWQR� GMHORYDOH� QD� SRWNDWHJRULMH� ÄNRULãWHQMD�
UXUDOQRJ�]HPOMLãWD³��RGQRVQR�SROMRSULYUHGQX�SURL]YRGQMX�WH�NDWHJRULMH�ÄLQIUDVWUXNWXUD³�L�
ÄLPRYLQD³��NDNR�VX�RQH�GH¿QLUDQH�X�YRGLþX��6OLND����

6OLND����8þHVWDORVW�SRSODYQLK�GRJDÿDMD

6YDNDNR�WUHED�LPDWL�X�YLGX�GD�VX�RYGMH�L]QHVHQH�LQIRUPDFLMH�UH]XOWDW�REUDGH�YUHPHQVNL�
YUOR�RJUDQLþHQRJ�VNXSD�SRGDWDND�
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+UYDWVNH�YRGH�VX�XVSMHãQR�XVSRVWDYLOH�VXVWDY�]D�SULNXSOMDQMH�SRGDWDND�R�]DELOMHåHQLP�
SRSODYDPD���5HJLVWDU�SRSODYQLK�GRJDÿDMD��7UHQXWQR�VH�X�5HJLVWUX�QDOD]H�SRGDFL�R�������
SRSODYQD�GRJDÿDMD��RG�;9,,,��VWROMHüD�QD�RYDPR��2VLP�]D�SRWUHEH�3UHWKRGQLK�SURFMHQD�
UL]LND� RG� SRSODYD�� LQIRUPDFLMH� VX� LVNRULãWHQH� L� ]D� QL]� GUXJLK� GRNXPHQDWD� NDR� ãWR� VX�
3URFMHQD�UL]LND�RG�NDWDVWURID��9ODGD�5HSXEOLNH�+UYDWVNH��������LOL�1DFUW�L]YMHãüD�R�VWDQMX�
RNROLãD�X�5HSXEOLFL�+UYDWVNRM��0LQLVWDUVWYR�]DãWLWH�RNROLãD�L�HQHUJHWLNH���������8VSUNRV�
UHODWLYQR�RJUDQLþHQRP�YUHPHQVNRP�UDVSRQX�SRX]GDQLK�SRGDWDND��þLQL�VH�GD�VH�YHü�QD]LUX�
]QDþDMQL�REUDVFL�NRML�PRJX�SRVOXåLWL�]D�EROMH�UD]XPLMHYDQMH�UL]LND�RG�SRSODYD��.DNR�EL�VH�
FMHORNXSQL�VXVWDY�XQDSULMHGLR��WUHED�SRGX]HWL�QL]�DNWLYQRVWL�NDR�SULPMHULFH�
MRã� MDþH�RVQDåLWL�VXVWDY�SULNXSOMDQMD� LQIRUPDFLMD�R�]DELOMHåHQLP�SRSODYDPD�� WH�SRGDWNH�
XQRVLWL�X�5HJLVWDU�RGPDK�QDNRQ�SRSODYQRJ�GRJDÿDMD��NDNR�EL�VH�PRJOL�REUDGLWL�L�NRULVWLWL�
SUHPD�SRWUHEL�L�X�SHULRGLPD�L]PHÿX�L]UDGD�3UHWKRGQLK�SURFMHQD�UL]LND�RG�SRSODYD��5DGL�
WRJD�RGUåDYDQMH�RYRJ�UHJLVWUD�WUHED�IRUPDOL]LUDWL�NDR�VWDOQX�REDYH]X�
QDSUDYLWL�SRYH]QLFX�V�DNWLYQRVWLPD�NRMH�VH�SURYRGH�WLMHNRP�RSHUDWLYQH�REUDQH�RG�SRSODYD�
]D�YULMHPH�YHOLNRYRGQLK�VLWXDFLMD��D�NDGD�VH�QLMH�GRJRGLOD�SRSODYD��NDNR�EL�VH�GRELOD�SXQD�
VOLND�IXQNFLRQLUDQMD�VXVWDYD�REUDQH�RG�SRSODYD�L�QMHJRYH�H¿NDVQRVWL�
UD]YLWL�MDVQLMH�NULWHULMH�]D�GH¿QLUDQMH�SRSODYQLK�GRJDÿDMD��WH�SUDWHüH�LQIRUPDFLMH�NDNR�EL�
VH�ãWR�YLãH�L]EMHJOD�VXEMHNWLYQRVW�
RVPLVOLWL� QDþLQ� ]D� VXVWDYDQ� SULVWXS� ELOMHåHQMD� LQIRUPDFLMD� R� SRSODYDPD� X]URNRYDQLP�
PRUHP�L�SRSODYDPD�X]URNRYDQLP�NLãDPD�MDNLK�LQWHQ]LWHWD�
SRNXãDWL��ãWR�YLãH�MH�PRJXüH��NYDQWL¿FLUDWL�ãWHWQH�SRVOMHGLFH�SRSODYD��WH�SURYHVWL�GHWDOMQLMH�
DQDOL]H� KLGURORãNR�KLGUDXOLþNLK� NDUDNWHULVWLND� SRSODYQLK� GRJDÿDMD� L� QMLKRYLK� ãWHWQLK�
SRVOMHGLFD�NDNR�EL�VH�SROXþLOH�GRGDWQH�LQIRUPDFLMH�]D�NRULãWHQMH�X�EXGXüQRVWL�
XNORSLWL� 5HJLVWDU� ]DELOMHåHQLK� SRSODYD� X� VXVWDY� NRMLP� VH� GLVWULEXLUDMX� LQIRUPDFLMH� R�
YRGQLP�WLMHOLPD�L�UL]LFLPD�RG�SRSODYD��SXWHP�=DNRQD�R�SUDYX�QD�SULVWXS�LQIRUPDFLMDPD�
GRSXQLWL� 5HJLVWDU� VD� QDM]QDþDMQLMLP� SRSODYDPD� L]� SURãORVWL� NRMH� MRã� QLVX� XSLVDQH� X�
5HJLVWDU�
,PSOHPHQWDFLMRP� RYLK� SREROMãDQMD� NDR� L� GDOMQMLP� UDGRP� QD� GRSXQMDYDQMX� 5HJLVWUD��
QDNRQ�QRYLK�SRSODYQLK�GRJDÿDMD��]D�SUHWSRVWDYLWL�MH��GD�üH�VH�VWYRULWL�MRã�NRULVQLML�VXVWDY�
]D�SUDüHQMH�SRSODYD�NRML�X�PQRJRPH�PRåH�SRPRüL�H¿NDVQLMHP�XSUDYOMDQMX�UL]LFLPD�RG�
poplava.

ZAHVALA 

$XWRUL� VH� ]DKYDOMXMX� GMHODWQLFLPD� +UYDWVNLK� YRGD� NRML� VX� VXGMHORYDOL� X� SRSXQMDYDQMX�
5HJLVWUD� SRSODYQLK� GRJDÿDMD� WLMHNRP� NDPSDQMD� RUJDQL]LUDQLK� ]D� SRWUHEH� L]UDGH�
GRNXPHQDWD�3UHWKRGQD�SURFMHQD�UL]LND�RG�SRSODYD�������L��������NDR�L�VYLP�RVWDOLP�NRML�
VX�GRSULQLMHOL�GD�5HJLVWDU�]DåLYL�L�VDGUåL�ãWR�UHOHYDQWQLMH�LQIRUPDFLMH�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.03.

DEVELOPMENT OF AN APPLICATION FOR ESTIMATING 
THE BENEFITS OF STRUCTURAL AND NON -
STRUCTURAL MEASURES FOR FLOOD RISK

REDUCTION

$%675$&7�� )ORRGV� DUH� WKH�PRVW� IUHTXHQW� QDWXUDO� GLVDVWHUV� DQG� FDQQRW� EH� SUHYHQWHG��
+RZHYHU��ZH� FDQ�PLWLJDWH� WKHLU� FRQVHTXHQFHV�E\� LPSOHPHQWLQJ�ÀRRG�SURWHFWLRQ�PHD-
VXUHV��ZKLFK�KDYH�WR�EH�HFRQRPLFDOO\�VRXQG��7KHUHIRUH��ZKHQ�SODQQLQJ�VXFK�PHDVXUHV��
ZH�KDYH�WR�NQRZ�KRZ�WR�UHGXFH�WKH�GDPDJH�FDXVHG�E\�ÀRRGV�DQG�LQFUHDVH�WKH�DFWXDO�EHQ-

H¿WV�RI�WKH�LPSOHPHQWHG�PHDVXUHV��,Q�WKH�SUHVHQWHG�SURMHFW��ZH�XSJUDGHG�WKH�H[LVWLQJ�XQL-
¿HG�PHWKRG�IRU�6ORYHQLD��7KLV�PHWKRG�FRYHUV�ÀRRG�GDPDJH�LQ�GL൵HUHQW�VHFWRUV��SHRSOH�
DQG�KHDOWK��FXOWXUDO�KHULWDJH��QDWXUDO�HQYLURQPHQW��UHVLGHQWLDO��DJULFXOWXUDO�DQG�EXVLQHVV�
VHFWRUV���)RU�HDFK�RI�WKH�VHFWRUV��D�VLPSOH�HTXDWLRQ�LV�XVHG�WR�FDOFXODWH�WKH�GDPDJH�FRVW��
WDNLQJ�LQWR�DFFRXQW�WKH�VWUHQJWK��GXUDWLRQ�DQG�GLPHQVLRQ�RI�WKH�H[SHFWHG�ÀRRG�HYHQW�ZLWK�
GL൵HUHQW�UHWXUQ�SHULRGV�DV�ZHOO�DV�H[SRVXUH��YXOQHUDELOLW\�DQG�YDOXHV�RI�WKH�H[SRVHG�HOH-
PHQWV�LQ�WKH�WDUJHWHG�DUHD��7R�HVWLPDWH�WKHVH�YDOXHV��ERWK�GDWD�IURP�WKH�FHQVXV�DQG�PDUNHW�
YDOXHV�ZHUH�XVHG��8VLQJ�WKH�SURSRVHG�PHWKRGRORJ\��DQ�DSSOLFDWLRQ�ZDV�GHYHORSHG�EDVHG�
RQ�WKH�JHRJUDSKLF�LQIRUPDWLRQ�V\VWHP��$FFRUGLQJ�WR�WKHLU�W\SH��WKH�LQSXW�GDWD�DUH�EDVHG�
RQ�WKUHH�PDLQ�IRUPV��SRLQW���SRO\�OLQH��DQG��PXOWL�SRO\JRQ��6HSDUDWH�GDWDEDVHV�ZHUH�HV-
WDEOLVKHG�IRU�HDFK�W\SH�RI�GDWD��7KH�GHYHORSHG�DSSOLFDWLRQ�ZDV�WHVWHG�LQ�WKUHH�ÀRRG�DUHDV�
LQ�6ORYHQLD��$FFRUGLQJ�WR�WKH�UHVXOWV��LW�ZDV�DGMXVWHG�IRU�XVH�E\�YDULRXV�JURXSV�RI�XVHUV�
.(<:25'6��ÀRRGV��ÀRRG�GDPDJH��DSSOLFDWLRQ��PHWKRGRORJ\��EHQH¿WV��FRVWV

6$ä(7$.�� 3RSODYH� VX� QDMþHãüH� SULURGQH� QHSRJRGH� L� QH�PRJX� VH� VSULMHþLWL��0HÿXWLP��
QMLKRYH�SRVOMHGLFH�PRåHPR�XEODåLWL� SULPMHQRP�PMHUD� ]DãWLWH� RG�SRSODYD�� NRMH�PRUDMX�
ELWL�HNRQRPVNL�L]YRGOMLYH��6WRJD�SUL�SODQLUDQMX�WDNYLK�PMHUD�PRUDPR�]QDWL�NDNR�VPDQMLWL�
ãWHWX�SURX]URþHQX�SRSODYDPD��D�SRYHüDWL�VWYDUQH�NRULVWL�RG�SURYRÿHQMH�PMHUD��8�SULND-
]DQRP�SURMHNWX�VPR�XQDSULMHGLOL�SRVWRMHüX�MHGLQVWYHQX�PHWRGX�]D�6ORYHQLMX��2YD�PHWR-

GD�REXKYDüD�ãWHWH�RG�SRSODYD�X�UD]OLþLWLP�VHNWRULPD��OMXGL�L�]GUDYOMH��NXOWXUQR�QDVOMHÿH��
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SULURGQL�RNROLã��VWDPEHQL��SROMRSULYUHGQL�L�SRVORYQL�VHNWRU���=D�VYDNL�RG�WLK�VHNWRUD�SULP-

MHQMXMH� VH� MHGQRVWDYQD� MHGQDGåED�]D� L]UDþXQDYDQMH� WURãNRYD�ãWHWH��X]LPDMXüL�SUL� WRP�X�
RE]LU�VQDJX��WUDMDQMH�L�GLPHQ]LMX�RþHNLYDQRJ�SRSODYQRJ�GRJDÿDMD�V�UD]OLþLWLP�SRYUDWQLP�
UD]GREOMLPD� L� L]ORåHQRãüX�� UDQMLYRãüX� L�YULMHGQRVWLPD� L]ORåHQLK�HOHPHQDWD�QD�FLOMDQRP�
SRGUXþMX��8�VYUKX�SURFMHQH�WLK�YULMHGQRVWL�NRULVWLOL�VPR�SRGDWNH�L]�SRSLVD�VWDQRYQLãWYD�L�
WUåLãQH�YULMHGQRVWL��3ULPMHQRP�SUHGORåHQH�PHWRGRORJLMH�L]UDGLOL�VPR�DSOLNDFLMX��]DVQRYD-
QX�QD�JHRJUDIVNRP�LQIRUPDFLMVNRP�VXVWDYX��3UHPD�WLSX��XOD]QL�SRGDFL�LPDMX�WUL�JODYQD�
REOLND��WRþNDVWL���SROL�OLQLMVNL�L��PXOWL�SROLJRQVNL��=D�VYDNL�WLS�SRGDWDND�XVSRVWDYOMHQH�VX�
SRVHEQH�ED]H�SRGDWDND��,]UDÿHQD�DSOLNDFLMD�MH�WHVWLUDQD�QD�WUL�SRSODYQD�SRGUXþMD�X�6OR-

YHQLML��3UHPD�UH]XOWDWLPD�MH�SULODJRÿHQD�]D�XSRWUHEX�UD]QLK�VNXSLQD�NRULVQLND���
./-8ý1(�5,-(ý,��SRSODYH��ãWHWH�RG�SRSODYD��DSOLNDFLMD��PHWRGRORJLMD��NRULVWL��WURãNRYL

1. INTRODUCTION

7KH�PDLQ�SXUSRVH�RI�WKH�'LUHFWLYH���������(&�RQ�WKH�DVVHVVPHQW�DQG�PDQDJHPHQW�RI�
ÀRRG�ULVNV��KHUHLQDIWHU�)ORRG�'LUHFWLYH��LV�WR�UHGXFH�WKH�ULVNV�RI�DGYHUVH�FRQVHTXHQFHV�DV-
VRFLDWHG�ZLWK�ÀRRGV��HVSHFLDOO\�IRU�KXPDQ�KHDOWK��WKH�HQYLURQPHQW��FXOWXUDO�KHULWDJH��DQG�
HFRQRPLF�DFWLYLW\�LQ�DOO�0HPEHU�6WDWHV�RI�WKH�(XURSHDQ�8QLRQ��,Q�UHFHQW�\HDUV��WKH�H൵RUWV�
WR�UHGXFH�ÀRRG�ULVN�KDYH�IRFXVHG�RQ�ÀRRG�GDPDJH�DVVHVVPHQW��VLQFH�LQ�WKLV�ZD\�GHFLVLRQ�
DQG�SROLF\�PDNHUV�FDQ�UHFHLYH�LPSRUWDQW�LQIRUPDWLRQ�IRU�H൵HFWLYH�ÀRRG�ULVN�PDQDJHPHQW�
�0HU]�HW�DO����������
7KHUHIRUH��LQ�(XURSH�DQG�ZRUOGZLGH�PDQ\�GL൵HUHQW�PHWKRGRORJLHV�KDYH�EHHQ�GHYHORSHG�
IRU�ÀRRG�GDPDJH�DVVHVVPHQW��ZKLFK�DUH�IXQGDPHQWDOO\�GL൵HUHQW�GHSHQGLQJ�RQ�ZKHWKHU�
ZH�DUH�DVVHVVLQJ�WKH�GDPDJH�EDVHG�RQ�WKH�GDWD�IURP�SDVW�ÀRRG�HYHQWV��HPSLULFDO�GDWD��RU�
ZKHWKHU�ZH�DUH�DVVHVVLQJ�WKH�SRWHQWLDO�GDPDJH�LQ�WKH�IXWXUH��V\QWKHWLF�GDWD���0H\HU�HW�DO���
�������)RU�DVVHVVLQJ�WKH�H[SHFWHG�RU�SRWHQWLDO�GDPDJH�LQ�WKH�IXWXUH��PDQ\�PRGHOV�DUH�LQ�
XVH��VLQFH�WKHLU�VWUXFWXUH��LQSXW��DQG�RXWSXW�GDWD�GHSHQG�QRW�RQO\�RQ�WKH�GDWD�DYDLODELOLW\�
EXW�DOVR�RQ�WKH�PRGHO�SXUSRVH��-RQJPDQ�HW�DO����������)RU�H[DPSOH��WKH�0XOWL�&RORXUHG�
0DQXDO��3HQQLQJ�5RVZHOO�HW�DO���������LV�UHJDUGHG�DV�RQH�RI�WKH�PRVW�DGYDQFHG�PHWKRGV�
IRU�ÀRRG�GDPDJH�DVVHVVPHQW��DV�DEVROXWH�ÀRRG�GDPDJH�FXUYHV�DUH�WDNHQ�LQWR�DFFRXQW�LQ�
WKH�FDOFXODWLRQ��,Q�*HUPDQ\�)/(02SV�DQG�)/(02FV��7KLHNHQ�HW�DO���������.UHLELFK�HW�
DO���������PRGHOV�ZHUH�GHYHORSHG�IRU�GLUHFW�PRQHWDU\�HVWLPDWLRQ�RI�GDPDJH�LQ�WKH�SULYDWH�
DQG�FRPPHUFLDO�VHFWRU��UHVSHFWLYHO\��,Q�&URDWLD�1$&(5�PRGHO�ZDV�GHYHORSHG��9LGPDU�
HW�DO���������=DEUHW�HW�DO���������ZKHUH�GDPDJH�DVVHVVPHQW�LV�SRVVLEOH�IRU�VHYHQ�GL൵HUHQW�
VHFWRUV��)RU�HDFK�RI�WKH�VHFWRUV��HFRQRPLF�RU�PDUNHW�YDOXHV��WKH�QXPEHU�RI�H[SRVHG�HOH-
PHQWV��DQG�WKH�GHSWK�GDPDJH�FXUYHV�ZHUH�GHWHUPLQHG��,Q�WKH�IUDPHZRUN�RI�WKH�(8¶V�-RLQW�
5HVHDUFK�&HQWUH��D�SDQ�(XURSHDQ�PRGHO�ZDV�GHYHORSHG�IRU�HVWLPDWLQJ�ÀRRG�GDPDJH�DW�
WKH�PDFUR�OHYHO�RI�DOO����(8�0HPEHU�6WDWHV��+XL]LQJD���������
1RWZLWKVWDQGLQJ�WKH�DEXQGDQFH�RI�H[LVWLQJ�PRGHOV��VWXGLHV�KDYH�VKRZQ�WKDW�LV�QRW�UHFRP-

PHQGHG�WR�GLUHFWO\�WUDQVIHU�D�PRGHO�GHYHORSHG�IRU�D�VSHFL¿F�DUHD�LQ�D�GL൵HUHQW�DUHD��DV�
HUURUV�LQ�GDPDJH�DVVHVVPHQW�FDQ�EH�ODUJH��H�J��.UHLELFK�DQG�1HXKROG���������
,Q�������D�PHWKRGRORJ\�IRU�DVVHVVLQJ�WKH�EHQH¿WV�RI�VWUXFWXUDO�DQG�QRQ�VWUXFWXUDO�PHD-
VXUHV�WR�UHGXFH�ÀRRG�ULVN��,]956��������ZDV�GHYHORSHG�LQ�6ORYHQLD��7KH�H[SHFWHG�ÀRRG�
GDPDJH�EHIRUH�DQG�DIWHU�LPSOHPHQWLQJ�ÀRRG�SURWHFWLRQ�PHDVXUHV��EHQH¿WV��FDQ�EH�FDOFX-

ODWHG�IRU���VHFWRUV��KXPDQ�KHDOWK��WKH�HQYLURQPHQW��FXOWXUDO�KHULWDJH��DQG�HFRQRPLF�DFWLY-
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LW\��+RZHYHU��LQ�������WKH�0LQLVWU\�RI�WKH�(QYLURQPHQW�DQG�6SDWLDO�3ODQQLQJ�UHFRJQL]HG�
WKH�QHHG�WR�UHYLHZ�DQG�XSJUDGH�WKH�PHWKRGRORJ\��,PSURYHPHQWV�RI�WKH�PHWKRGRORJ\�ZHUH�
QHHGHG�WR�WDNH�LQWR�DFFRXQW�WKH�ODWHVW�GDWD�RQ�ÀRRG�GDPDJH��HVSHFLDOO\�WKDW� WR�FXOWXUDO�
KHULWDJH��SXEOLF�LQIUDVWUXFWXUH��ZDWHUFRXUVHV��DQG�ZDWHU�LQIUDVWUXFWXUH��
,Q� WKLV� SDSHU��ZH�SUHVHQW� WKH� XSJUDGHG�PHWKRGRORJ\� DQG� WKH�.53$1�DSSOLFDWLRQ� WKDW�
ZDV�GHYHORSHG�EDVHG�RQ�WKLV�PHWKRGRORJ\��,Q�6ORYHQLDQ�.53$1�VWDQGV�IRU�.XPXODWLYQL�
5DþXQL�3RSODYQLK�ãNRG�LQ�$1DOL]H��&XPXODWLYH�&DOFXODWLRQ�RI�)ORRG�'DPDJH�DQG�$QDO-
\VHV���7KH�LQSXW�GDWD�WKDW�DUH�XVHG�WR�FDOFXODWH�WKH�H[SHFWHG�ÀRRG�GDPDJH�DUH�SUHVHQWHG�
DQG�WKH�UHVXOWV�RI�WKH�FDOFXODWLRQ�H[DPSOH�DUH�H[SODLQHG��/DVW�EXW�QRW�OHDVW��FKDOOHQJHV�IRU�
IXWXUH�LPSURYHPHQWV�RI�WKH�PHWKRGRORJ\��DQG�FRQVHTXHQWO\�RI�.53$1��DUH�JLYHQ��

2.1 Basis for methodology development

7KH�GHYHORSPHQW�RI�WKH�PHWKRGRORJ\�ZDV�EDVHG�RQ�VHYHQ�PDMRU�VWDUWLQJ�SRLQWV�
([SHFWHG�ÀRRG�GDPDJH�FDOFXODWLRQV�DUH�VKRZQ�E\�VHFWRUV�DQG�WKH�PHWKRG�LV�DSSOLFDEOH�
IRU�WKH�HQWLUH�WHUULWRU\�RI�WKH�5HSXEOLF�RI�6ORYHQLD��&DOFXODWLRQ�SDUDPHWHUV�DUH�VHW�LQ�D�ZD\�
WKDW�GRHV�QRW�IDYRXU�LQGLYLGXDO�HQWLWLHV�GHSHQGLQJ�RQ�WKH�ORFDWLRQ�
7KH�PHWKRG�DQG�WKH�DSSOLFDWLRQ�DUH�EDVHG�RQ�WKH�UHOHYDQW�GDWD�WKDW�DUH�IUHHO\�DYDLODEOH�
DQG�RU�WKDW�ZHUH�REWDLQHG�IURP�WKH�FRPSHWHQW�PLQLVWULHV��LQFOXGLQJ�WKRVH�EHORQJLQJ�WR�WKH�
FDWHJRU\�RI�SHUVRQDO�GDWD��'XH�WR�WKH�*HQHUDO�'DWD�3URWHFWLRQ�5HJXODWLRQ��*'35��VRPH�
RI�WKH�GDWD�QHHG�WR�EH�PDVNHG�RU�JHQHUDOL]HG�VR�WKH\�DUH�QRW�YLVLEOH�LQ�WKH�UHVXOWV�GLVSOD\��
7KH�YDOXHV�RI�VHFWRU�FRPSRQHQWV�DUH�GHWHUPLQHG�RQ�WKH�EDVLV�RI�NQRZQ�SULFH�OLVWV��H�J���
SULFH�OLVW�IRU�LQYHQWRU\�GDPDJH�LQ�FDVH�RI�QDWXUDO�GLVDVWHUV�LQ�WKH�5HSXEOLF�RI�6ORYHQLD�±�
$-'$�DSSOLFDWLRQ��
7KH�DVVHVVPHQW�RI�WKH�H[SHFWHG�ÀRRG�GDPDJH�LV�REMHFWLYH��+RZHYHU��LQ�DQDO\VLQJ�LQGL-
YLGXDO�FDVHV��WKHUH�DUH�VWLOO�RSHQ�RSWLRQV�WKDW�PD\�EH�LQFOXGHG�DGGLWLRQDOO\�E\�WKH�DXGLWRU�
IRU�H[SODLQLQJ�WKH� LPSRUWDQFH�RI� WKH�VXJJHVWHG�SURWHFWLRQ�PHDVXUH�IRU�GHYHORSPHQW�RU�
SURWHFWLRQ�RI�WKH�DUHD��
,Q�WKH�HFRQRPLF�FRVW�EHQH¿W�DQDO\VLV�RI�PHDVXUHV�WR�UHGXFH�ÀRRG�ULVN��WKHUH�LV�QR�KXPDQ�
KHDOWK�VHFWRU��DV�ZDV�WKH�FDVH�ZLWK�WKH�RULJLQDO�PHWKRG��,]956��������
.53$1�LV�D�VXSSRUW�WRRO�IRU�H[SHUWV�GHFLGLQJ�DERXW�WKH�VXLWDELOLW\�RI�SURMHFW�VROXWLRQV�LQ�
WKH�SURFHVV�RI�HFRQRPLF�DQG�¿QDQFLDO�UHSRUW�SUHSDUDWLRQ�DV�UHTXLUHG�E\�WKH�'HFUHH�RQ�WKH�
8QLIRUP�0HWKRGRORJ\�IRU�WKH�3UHSDUDWLRQ�DQG�7UHDWPHQW�RI�,QYHVWPHQW�'RFXPHQWDWLRQ�
LQ�WKH�)LHOG�RI�3XEOLF�)LQDQFH�
$OO�GDWD�DUH�XVHG�LQ�DFFRUGDQFH�ZLWK�WKH�UHJXODWLRQV�DQG�UHTXLUHPHQWV�RI�WKH�GDWDEDVH�DG-

PLQLVWUDWRUV�DQG�WKRVH�ZKR�SURYLGHG�WKH�GDWD�IRU�WKH�QHHGV�RI�GHYHORSLQJ�WKLV�PHWKRGRO-
RJ\�DQG�.53$1��

)RU�HDFK�RI�WKH�VHFWRUV��HQYLURQPHQW��FXOWXUDO�KHULWDJH��HFRQRPLF�DFWLYLW\��D�VLPSOH�HTXD-
WLRQ�����LV�XVHG�IRU�DVVHVVLQJ�WKH�H[SHFWHG�GDPDJH��ED��GXH�WR�D�ÀRRG�HYHQW�ZLWK�UHWXUQ�
SHULRG�7�LQ�D�JLYHQ�DUHD�

ED = S x D x E x Vu x Va, (1)
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ZKHUH�S�UHSUHVHQWV�WKH�VWUHQJWK�RI�WKH�HYHQW��ZDWHU�GHSWK�DQG�RU�YHORFLW\���D�LV�GLPHQVLRQ�
�QXPEHU�RU�VL]H�RI�WKH�H[SRVHG�HOHPHQW�LQ�D�JLYHQ�DUHD���E LV�H[SRVXUH��SUREDELOLW\�WKDW�
DQ�LQGLYLGXDO�VHFWRU�HOHPHQW�ZLOO�EH�SUHVHQW�LQ�D�JLYHQ�DUHD�LQ�D�JLYHQ�WLPH���9X�is vulner-

DELOLW\��VWUXFWXUDO�GDPDJH�RI�WKH�LQGLYLGXDO�HOHPHQW���DQG�Va�LV�WKH�HFRQRPLF�YDOXH�RI�WKH�
LQGLYLGXDO�HOHPHQW�LQ�D�JLYHQ�DUHD��
7KH�PHWKRG�IRU�WKH�HQYLURQPHQW�GRPDLQ�WDNHV�LQWR�DFFRXQW�WKH�SDUDPHWHUV�DQG�YDOXHV�IRU�
GHWHUPLQLQJ�WKH�DHVWKHWLF�YDOXH�RI�WKH�HQYLURQPHQW�DQG�ELRGLYHUVLW\�GHSHQGHQW�VHUYLFHV��
7KH�YDOXHV� DOVR� FRYHU� LQWDQJLEOH�GDPDJHV� �L�H�� HQYLURQPHQWDO� JRRGV� DQG� VHUYLFHV� WKDW�
KDYH�QR�PDUNHW�SULFHV��XVLQJ�WKH�&RQWLQJHQW�9DOXDWLRQ�0HWKRG�IURP�WKH�OLWHUDWXUH��,]-
956��������0DUNDQWRQLV�HW�DO����������'DPDJHV�WR�FXOWXUDO�KHULWDJH�FRYHU�WDQJLEOH�GDP-

DJHV�EDVHG�RQ�DYHUDJH�GDPDJHV�UHFRUGHG�LQ�WKH�$-'$�DSSOLFDWLRQ�DQG�LQWDQJLEOH�GDPDJHV�
EDVHG�RQ�WKH�PDJQLWXGH�RI�WDQJLEOH�GDPDJHV�DQG�DQ�DGGLWLRQDO�IDFWRU�IRU�LQWDQJLEOH�GDP-

DJH��'DVVDQD\DNH�HW�DO����������IRU�ZKLFK�9X�RI�WKH�LQGLYLGXDO�HOHPHQWV�RI�FXOWXUDO�DV-
VHWV�ZHUH�SURSRVHG�DOUHDG\�LQ�������$GDPLþ�HW�DO����������7DQJLEOH�GDPDJH�WR�VWUXFWXUHV��
HTXLSPHQW�DQG�RWKHU�¿[WXUHV�RI�UHVLGHQWLDO�EXLOGLQJV� LV�EDVHG�RQ�GHSWK�GDPDJH�FXUYHV�
�)(0$���������$GGLWLRQDOO\��LQWDQJLEOH�GDPDJHV�GXH�WR�UHSODFHPHQW�KRXVLQJ�DUH�GHWHU-
PLQHG� IRU� UHVLGHQWLDO� EXLOGLQJV��7KH�PHWKRG� DOVR� FRYHUV� WDQJLEOH�GDPDJHV� WR�YHKLFOHV�
DQG�WKH�FRVW�RI�FOHDQLQJ�XUEDQ�DQG�RWKHU�H[WHUQDO�VXUIDFHV�QH[W�WR�WKH�EXLOGLQJV��7DQJLEOH�
GDPDJHV�WR�EXVLQHVV�HQWLWLHV��L�H��VWUXFWXUDO�GDPDJHV�EDVHG�RQ�GHSWK�GDPDJH�FXUYHV�DUH�
GHWHUPLQHG��)(0$���������'DPDJHV�WR�HTXLSPHQW��PDFKLQHU\��DQG�VWRFNV�DQG�GDPDJHV�
GXH�WR�ORVV�LQ�UHYHQXH�DUH�GHWHUPLQHG�LQ�IRXU�FRPSDQ\�VL]H�FODVVHV�DFFRUGLQJ�WR�DYHUDJH�
UHFRUGHG�GDPDJHV�GXULQJ�SDVW�HYHQWV��%DVHG�RQ�WKH�UHFRUGHG�GDPDJHV�LQ�WKH�$-'$�DS-

SOLFDWLRQ�ZH�GHWHUPLQHG�WKH�DYHUDJH�H[SHFWHG�GDPDJH�WR�ZDWHUFRXUVHV��IRU�YDULRXV�ÀRRG�
HYHQW�PDJQLWXGHV��4

10
��4

100
��4

500
���7KH�WDQJLEOH�GDPDJH�WR�SXEOLF�LQIUDVWUXFWXUH�LV�GHWHU-

PLQHG�DV�WKH�DYHUDJH�RI�UHFRUGHG�GDPDJHV�LQ�$-'$��)RU�FULWLFDO�VHFWLRQV�ZKHUH�SXEOLF�
LQIUDVWUXFWXUH�FROODSVH�LV�SRVVLEOH�D�KLJKHU�YXOQHUDELOLW\�IDFWRU�LV�VHW��'DPDJHV�WR�DJUL-
FXOWXUDO�ODQG�DQG�FURSV�DUH�EDVHG�RQ�WKH�SDUDPHWHUV�XVHG�LQ�WKH�RULJLQDO�PHWKRG��*ODYDQ�
HW�DO���������,]956���������%DVHG�RQ�WKH�SURSRVHG�PHWKRG�LW�LV�SRVVLEOH�WR�GHWHUPLQH�WKH�
EHQH¿WV�RI�QRQ�VWUXFWXUDO�PHDVXUHV��DQG�EHQH¿WV�RI�WKH�PHDVXUHV�RI�ÀRRG�IRUHFDVWLQJ�DQG�
WKH�LVVXLQJ�RI�DOHUWV��DZDUHQHVV�UDLVLQJ��VHDOLQJ��DQG�DGMXVWPHQWV�RI�EXLOGLQJV��7KLV�DSSOL-
FDWLRQ�PD\�DOVR�SURYLGH�D�XVHIXO�WRRO�IRU�DVVHVVLQJ�WKH�EHQH¿W�RI�QRQ�VWUXFWXUDO�PHDVXUHV�
LQ�VSDWLDO�SODQQLQJ�

3. APPLICATION

3.1 Input data

7KH�GHYHORSPHQW�RI�WKH�PHWKRGRORJ\��DQG�FRQVHTXHQWO\�RI�.53$1��ZDV�EDVHG�SULPDU-
LO\�RQ�WKH�GDWD�DYDLODELOLW\��,Q�SDUWLFXODU��WKH�RSWLPL]DWLRQ�RI�ODUJH�VFDOH�GDWDEDVHV�ZDV�D�
NH\�SURFHVV��DV�WKLV�HQDEOHV�WKH�DSSOLFDWLRQ�WR�EH�XVHG�RQ�SHUVRQDO�FRPSXWHUV��RQ����ELW�
RSHUDWLQJ�V\VWHPV���7KH�HVWDEOLVKHG�UHODWLRQDO�GDWDEDVH�DOORZV�SHULRGLF�XSGDWLQJ�RI�LQSXW�
GDWD��$OO�EXLOW�LQ�*,6�WRROV�WKDW�DUH�QHFHVVDU\�IRU�WKH�RSHUDWLRQ�RI�.53$1�DUH�IUHHO\�DYDLO-
DEOH��H�J��6$*$��&RQUDG�HW�DO����������*'$/���'LVSOD\�RI�RXWSXW�UHVXOWV�LV�SRVVLEOH�ZLWK�
WKH�ZLGHO\�XVHG�*RRJOH�(DUWK�DSSOLFDWLRQ��DV�ZHOO�DV�ZLWK�RWKHU�*,6�RU�&$'�RSHQ�VRXUFH�
WRROV��,Q�RUGHU�WR�HVWDEOLVK�.53$1�LQ�WKH�*,6�WRROV��LQ�WKH�¿UVW�VWHS�LW�ZDV�QHFHVVDU\�WR�
GLYLGH�LQSXW�GDWD�LQWR�WKUHH�W\SHV��QDPHO\�SRO\JRQV��OLQHV��DQG�SRLQWV�
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- Polygon layers�FRYHU�VSDWLDO�GDWD�VXFK�DV�WKH�%XLOGLQJV�&DGDVWUH��ODQG�XVH��DQG�RWKHU�
GDWD�WKDW�DUH�QRW�JHRORFDWHG��FDUV��WRXULVWV��HWF���RU�FDQQRW�EH�LQFOXGHG�LQ�WKH�VRIWZDUH�
HQYLURQPHQW�GXH�WR�WKH�OHJDO�UHVWULFWLRQV�RQ�GDWDEDVH�XVDJH��QXPEHU�RI�UHVLGHQWV�SHU�
EXLOGLQJ��HWF����)RU�WKLV�SXUSRVH��WKH�SRO\JRQ�OD\HU�RI�D�³VSDWLDO�GLVWULFW´�LV�XVHG�DV�D�
EDVLF� VWDWLVWLFDO�XQLW�� IDFLOLWDWLQJ� OLQNV�ZLWK�RWKHU�GDWDEDVHV��7KH�EDVLF� VSDWLDO� OD\HU�
WKXV� WDNHV� LQWR�DFFRXQW�RYHU�����PLOOLRQ�RI�FRPSOH[�SRO\JRQV��'DPDJH� WR�FXOWXUDO�
KHULWDJH�LV�SURYLGHG�DV�D�VHSDUDWH�SRO\JRQ�OD\HU�LQ�WKH�DSSOLFDWLRQ��)RU�WKH�GDPDJH�
FDOFXODWLRQV��WKH�DSSOLFDWLRQ�RQO\�WDNHV�LQWR�DFFRXQW�WKRVH�GDWD�ZKRVH�DWWULEXWH�YDOXHV�
UHODWH�WR�WKH�VSDWLDO�GLVWULFWV�FRQVLGHUHG��6XFK�GDWD�SUHSDUDWLRQ�DOORZV�IRU�RSWLPLVDWLRQ�
RI�FDOFXODWLRQ�FDSDFLWLHV��ZKLFK�SHUPLWV�WKH�UXQQLQJ�RI�FDOFXODWLRQV�RQ�UHJXODU�FRP-

SXWHUV��
- Line layers�DUH�EDVHG�RQ�WKH�GDWD�IURP�WKH�&DGDVWUH�RI�3XEOLF�,QIUDVWUXFWXUH�:RUNV��

VXFK�XV�SXEOLF�URDGV��XWLOLW\�QHWZRUN��DQG�HQHUJ\�QHWZRUN��DQG�SURYLGH�WKH�EDVLV�WR�GH-
WHUPLQH�GDPDJH�WR�VHSDUDWH�HQWLWLHV��6LPLODUO\��WR�WKH�SRO\JRQ�OD\HU��WKH�VSDWLDO�OD\HU�
LV�VHW�XS�E\�FDSWXULQJ�OLQH�GDWD��WRWDOOLQJ�DW�RYHU���������UHFRUGV�LQ�WKLV�GDWD�OD\HU��)RU�
WKH�FDOFXODWLRQV��WKH�DSSOLFDWLRQ�WDNHV�LQWR�DFFRXQW�RQO\�WKRVH�DWWULEXWH�GDWD�WKDW�UHODWH�
WR�WKH�VHOHFWHG�FDOFXODWLRQ�DUHD�±�VSDWLDO�GLVWULFW�±�FRQVLGHUHG��$V�D�VHSDUDWH�OLQH�OD\HU�
WKH�DSSOLFDWLRQ�LQFOXGHV�WKH�FDOFXODWLRQ�RI�GDPDJH�WR�ULYHUV��ZKLFK�LV�VKRZQ�VHSDUDWH-
O\�IURP�RWKHU�FDOFXODWLRQV��

- The point data�LQFOXGHG�LQ�WKH�DSSOLFDWLRQ�FRYHU�LQGXVWULDO�IDFLOLWLHV��SDVVHQJHU�FDUV��
DQG�FRPSHQVDWLRQV�IRU�ODFNLQJ�D�KDELWDEOH�UHVLGHQFH��7KH�DYDLODELOLW\�RI�WKH�GDWDEDVHV�
LQ�UHVWULFWHG�DV�UHJDUGV�WKH�XVDJH�RI�SHUVRQDO�GDWD��SRSXODWLRQ�UHFRUGV��HPSOR\PHQW���
IRU�ZKLFK�WKHUH�DUH�OHJDO�SURYLVLRQV�RQ�SHUVRQDO�GDWD�SURWHFWLRQ�LQ�SODFH��7KHUHIRUH��
SHUVRQDO�GDWD��SRSXODWLRQ��SDVVHQJHU�FDUV��DUH�LQFOXGHG�DV�D�JHQHUDOLVDWLRQ��FDOFXODWHG�
IURP�WKH�WRWDO�QXPEHU�RI�HQWLWLHV�SUHVHQW�LQ�D�VSDWLDO�GLVWULFW��,Q�WKH�DSSOLFDWLRQ��OHJDO�
HQWLWLHV�DUH�FRQVLGHUHG�LQ�WHUPV�RI�WKH�VL]H�RI�WKH�HQWHUSULVHV�DQG�WKH�DVVRFLDWHG�VSDWLDO�
GLVWULFW��7KH�SRLQW�GDWD�OD\HU�LQFOXGHV�DURXQG���������HQWULHV�

3.2 Annual damage curve

.53$1�HQDEOHV�FDOFXODWLRQ�RI�ÀRRG�GDPDJH�HVWLPDWLRQ�IRU�DQ\�DUHD�LQ�6ORYHQLD��,I�ZH�
KDYH�GDWD�RI�VHYHUDO�ÀRRG�HYHQWV�ZLWK�WKH�DVVRFLDWHG�SUREDELOLW\�RI�RFFXUUHQFH�DQG�WKH�DV-
VRFLDWHG�H[WHQW�RI�GDPDJH�FDXVHG�E\�WKH�HYHQW��ZH�FDQ�FRQVWUXFW�D�FXUYH�RI�WKH�H[SHFWHG�
GDPDJH�DV�D�IXQFWLRQ�RI�WKH�SUREDELOLW\�RI�RFFXUUHQFH�RI�HYHQWV��7KH�H[SHFWHG�GDPDJH�LV�
KLJKHU�LQ�HYHQWV�ZLWK�ORZ�SUREDELOLW\�RI�RFFXUUHQFH��DQG�YLFH�YHUVD��7R�FRQVWUXFW�D�FXUYH��
ZH�QHHG�DW�OHDVW���SRLQWV��)LJXUH�����:LWK�PRUH�HYHQWV�GDWD��WKH�DFWXDO�FXUYH�SURYLGHV�D�
EHWWHU�DSSUR[LPDWLRQ��,Q�6ORYHQLD��ÀRRG�KD]DUG�PDSV�DUH�SUHSDUHG�IRU�GLVFKDUJHV�ZLWK�UH-
WXUQ�SHULRGV�RI����������DQG�����\HDUV��7KHUHIRUH��.53$1�ZDV�GHYHORSHG�WR�DOORZ�IRU�WKH�
FDOFXODWLRQ�RI�H[SHFWHG�DQQXDO�GDPDJH�EDVHG�RQ�WKHVH�PDSV��

3.3 Calculation steps

:H�FDQ�GLYLGH�WKH�FDOFXODWLRQ�SURFHGXUH�LQWR���PDMRU�VWHSV��
7KH�DSSOLFDWLRQ�DOORZV�IRU�WKH�LQSXW�RI�

WKH�FDOFXODWLRQ�DUHD�LQ�*RRJOH�(DUWK�HQYLURQPHQW�RU�XVLQJ�DQ\�RWKHU�*,6�WRRO��1DWLRQ-
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DO�ÀRRG�KD]DUGV�PDSV�FDQ�EH�XVHG�WR�GH¿QH�WKH�DUHD�FRQFHUQHG��ZKLFK�DUH�DV�D�UXOH�
XVHG�WR�DQDO\VH�ÀRRG�GDPDJH�SULRU�WR�LQWURGXFLQJ�ÀRRG�PLWLJDWLRQ�PHDVXUHV��DQG�GH-
WDLOHG�ÀRRG�KD]DUGV�PDSV�XVHG�IRU�DQDO\VHV�DIWHU�WKH�PHDVXUHV�KDYH�EHHQ�SXW�LQ�SODFH��
7KH�GHVLUHG�DUHD�FDQ�EH�PDQXDOO\�VHOHFWHG�LQ�*RRJOH�(DUWK�GLUHFWO\��LI� WKHUH�DUH�QR�
ÀRRG�PDSV�DYDLODEOH��7KH�FDOFXODWLRQ�DUHD�KDV�WR�EH�VDYHG�LQ�WKH�VKDSH¿OH�IRUPDW�IRU
IXUWKHU�FDOFXODWLRQ�VWHSV�

- Step 2 - Calculation in KRPAN: 2QFH�WKH�VWXG\�DUHD�LV�VDYHG�LQ�WKH�DSSURSULDWH�IRU-
PDW��WKH�XVHU�FDQ�FRQWLQXH�ZLWK�WKH�FDOFXODWLRQ�SURFHVV�LQ�WKH�DSSOLFDWLRQ��7KH�ÀRRG�
GDPDJH�FDOFXODWLRQ�LV�DOZD\V�UXQ�IRU�WKH�FDVHV��L�H��EHIRUH�DQG�DIWHU�WKH�SODQQHG�PHD-
VXUH��7KH� DSSOLFDWLRQ� DOORZV� IRU� WZR�PHWKRGV�RI�GDPDJH�FDOFXODWLRQV��ZKHQ�ZDWHU�
GHSWK�LV�SURYLGHG��GDPDJH�LV�FDOFXODWHG�XVLQJ�GDPDJH�FXUYHV�IRU�NQRZQ�ZDWHU�GHSWKV�
GXULQJ�ÀRRG�HYHQWV��:KHQ�WKH�ZDWHU�GHSWK�LV�QRW�NQRZQ��WKH�DSSOLFDWLRQ�FDOFXODWHV�
GDPDJH�XVLQJ�GDPDJH�FXUYHV�E\�DGRSWLQJ�WKH�GHIDXOW�DYHUDJH�GHSWK�RI�ÀRRGV�LQ�6OR-

YHQLD�������P���.53$1�LV�GHVLJQHG�DV�D�FRQVROH�DSSOLFDWLRQ��ZKLFK�PHDQV�WKDW�LW�LV�
XVHG�YLD�D�WH[W�RQO\�FRPSXWHU�LQWHUIDFH��FRPPDQG�OLQH�LQWHUIDFH��&/,���%HFDXVH�WKH�
FDOFXODWLRQ�RI�WKH�H[SHFWHG�ÀRRG�GDPDJH�LV�D�FRPSOH[�WDVN�GXH�WR�WKH�DPRXQW�RI�GDWD�
WR�EH�SURFHVVHG�LQ�WKH�EDFNJURXQG��WKH�XVH�RI�WKLV�W\SH�RI�DQ�DSSOLFDWLRQ�LV�PRUH�DSSUR-

SULDWH�WKDQ�XVLQJ�D�SURJUDP�ZLWK�D�JUDSKLFDO�XVHU�LQWHUIDFH��*8,���7KH�&/,�SURJUDP�
DOORZV�IDVWHU�FRPSOHWLRQ�RI�WKH�WDVNV�DQG�LW�WDNHV�D�ORW�OHVV�FRPSXWHU�V\VWHP�UHVRXUFHV�
WKDQ�*8,��H�J��0DXUR��������

3.4 Results

7KH�UHVXOW�RI�WKH�FDOFXODWLRQ�FDQ�EH�GLVSOD\HG�LQ�WKH�*,6��DW�WKH�HOHPHQW�OHYHO�RI�GHWDLO��RU�
LQ�06�([FHO��)LJXUH���VKRZV�WKH�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�LQSXW�GDWD��ZKLFK�DUH�WKHQ�
VKRZQ�RQ�WKH�VFUHHQ�LQ�WKH�*RRJOH�(DUWK�HQYLURQPHQW�DV�SRO\JRQV��OLQHV��RU�SRLQW��%\�
FOLFNLQJ�WKH�VHOHFWHG�HOHPHQW�D�WDEOH�LV�JHQHUDWHG�VKRZLQJ�WKH�EDVLF�DWWULEXWH�GDWD��EDVLF�
LQIRUPDWLRQ�RQ�WKH�VWUXFWXUH��]RQHG�ODQG�XVH��GDPDJH�FODVV��DQG�WKH�DPRXQW�RI�GDPDJH�LQ�
D�ÀRRG�HYHQW�IRU�HDFK�HOHPHQW�VHSDUDWHO\��,I�WKH�XVHU�ZDV�FDOFXODWLQJ�WKH�H[SHFWHG�DQQXDO�
GDPDJH��06�([FHO�VXPPDU\�WDEOH�LV�JHQHUDWHG�DXWRPDWLFDOO\��)LJXUH�����

Figure 1. Example of expected annual 
damage curve based on three points

Figure 2. Display of the assessed �ood damage in 
the Google Earth application at the element level 

of detail



621HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

7KH�¿QDO�WDEOH�VKRZV�GDPDJH�FDOFXODWLRQV�E\WDNLQJ�LQWR�DFFRXQW�WKH�VL]H�RI�ÀRRGV�RFFXU-
ULQJ�ZLWK�YDULRXV�SUREDELOLWLHV�������������DQG�����\HDU�UHWXUQ�SHULRGV��DQG�WKH�H[SHFWHG�
DQQXDO�GDPDJH�SHU�LQGLYLGXDO�HOHPHQW�DW�ULVN�DQG�WKH�H[SHFWHG�WRWDO�DQQXDO�GDPDJH�LQ�WKH�
DUHD�FRQFHUQHG��7KH�EHQH¿W�RI�WKH�SODQQHG�PHDVXUH�IRU�GDPDJH�UHGXFWLRQ�GXULQJ�ÀRRGV�
LV�HYDOXDWHG�DV�WKH�GL൵HUHQFH�EHWZHHQ�WKH�H[SHFWHG�GDPDJH�SULRU�WR�WKH�PHDVXUH�DQG�WKH�
H[SHFWHG�GDPDJH�DIWHU�WKH�PHDVXUHV�KDYH�EHHQ�SXW�LQ�SODFH�

3.5 Results analysis

7KH�ODUJHVW�SHUFHQWDJH�RI�WKH�HVWLPDWHG�ÀRRG�GDPDJH�UHSUHVHQW�GDPDJH�WR�WKH�EXLOGLQJ�
VWUXFWXUH��a�������IROORZHG�E\�HFRQRPLF�GDPDJH��a�������ZKLOH�GDPDJHV�LQ�RWKHU�VHF-
WRUV�GR�QRW�H[FHHG������LQ�WRWDO�

lokacija
0 113 120

PLŠ(€)
0 13.728 27.451 782

2.906 74.020 97.697 4.149

 INFRASTRUKTURA - Lokalne ceste 0 16.297 32.917 930

 INFRASTRUKTURA - Gozdne ceste 636 65 249 33

2.751 20.528 21.466 1.216

16.384 43.970 45.135 3.072

1.607 28.549 30.848 1.595

 KMETIJSTVO - Njiva 12.313 16.235 16.536 1.416

 KMETIJSTVO - Posevki_njiva 8.804 11.611 11.826 1.012

 KMETIJSTVO - Travnik 2.398 4.465 4.675 345

 KMETIJSTVO - Posevki_travnik 7.410 13.806 14.452 1.068

 KMETIJSTVO - Gozd 139 267 335 21

5.379 68.794 77.087 3.921

8.185 104.715 117.334 5.969

 STAVBE - Konstrukcija, kmetijska oprema in mehanizacija 0 239.874 255.855 12.777

 STAVBE - Konstrukcija stanovanjske stavbe 1.399 1.301.625 1.313.414 69.096

 STAVBE - Oprema stanovanjske stavbe 823 765.915 772.852 40.658

 STAVBE - Konstrukcija industrijske in poslovne 0 49.762 49.762 2.637

1.814 96.132 95.644 5.175

 OKOLJE - Estetska vrednost, biodiverziteta 29.175 47.280 49.394 3.827

 PROMET - Osebna vozila 0 71.820 76.074 3.823

0 67.808 71.827 3.610

0 5.600 5.600 297

0 16.000 16.000 848

0 1.400 1.400 74

0 11.200 11.200 594

 VODE - Vodotoki 50.028 247.185 768.026 17.435

Skupno (€) 152.151 3.338.651 3.985.056 186.380

301.396 6.589.554 398.506 18.638

454.000 9.928.000 4.384.000 205.000

)LJXUH����6XPPDU\�RI�WKH�DVVHVVHG�ÀRRG�GDPDJH�LQ�DQ�H[FHO�WDEOH��5HVXOWV�DUH�JLYHQ�SHU�
VHFWRU�DQG�SHU�HYHQWV�ZLWK������������DQG�����\HDU�UHWXUQ�SHULRGV��,Q�WKH�ODVW�FROXPQ�

�3/â���WKH�H[SHFWHG�DQQXDO�ÀRRG�GDPDJH�LV�FDOFXODWHG

7KHUHIRUH�� IRU� FDOFXODWLQJ�ÀRRG�GDPDJH� WR� WKH�EXLOGLQJ� VWUXFWXUH��ZH� FKHFNHG� WKH� DG-

HTXDF\�RI�WKH�PHWKRGRORJ\�DQG�.53$1�LQ�WZR�ZD\V�����E\�FRPSDULQJ�WKH�VHOHFWHG�FRQ-

VWUXFWLRQ�SULFH�ZLWK�WKH�1$&(5�PRGHO�����E\�FRPSDULQJ�WKH�UHVXOWV�ZLWK�WKH�$-'$�GDWD�
�856=5��������7KH�VHOHFWHG�FRQVWUXFWLRQ�SULFH�LQ�.53$1�LV�����(85�P2�E\�WDNLQJ�LQWR�
DFFRXQW�WKH�YXOQHUDELOLW\�IDFWRU��ZKLFK�LV�FRPSDUDEOH�ZLWK�WKH�SULFH�LQ�WKH�1$&(5�PRGHO�
IRU�WKH�5HSXEOLF�RI�&URDWLD��ZKHUH�WKH�YDOXH�ZDV�����(85�P2��������NQ���%ULOO\�HW�DO���
�������7KH�HVWLPDWHG�ÀRRG�GDPDJH�E\�FRQVLGHULQJ�WKH�ÀRRG�GDPDJH�FXUYH�DW�WKH�DYHUDJH�
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GHSWK�RI�ÀRRG�ZDWHU�LQ�6ORYHQLD��L�H�������P��RQ�WKH�FRQVWUXFWLRQ�RI�WKH�EXLOGLQJ�DPRXQWV�
WR�����(85�P2��7KH�HVWLPDWHG�GDPDJH�LV�FRPSDUDEOH�ZLWK�WKH�GDWD�IURP�$-'$�UHSRUWV�
RQ�WKH�ÀRRG�GDPDJH�IURP�SDVW�HYHQWV�DQG�ZLWK�WKH�FRVWV�UHSRUWHG�LQ�WKH�UHVWRUDWLRQ�SURMHFW�
DIWHU�WKH�ÀRRG�HYHQW�LQ�.RVWDQMHYLFD�QD�.UNL��6ORYHQLD��

CONCLUSIONS

2QH�RI�WKH�PDLQ�DGYDQWDJHV�RI�WKH�SURSRVHG�XSJUDGHG�PHWKRGRORJ\�LV�LWV�WUDQVIHUDELOLW\�
WR�WKH�HQWLUH�WHUULWRU\�RI�WKH�5HSXEOLF�RI�6ORYHQLD��:H�ZRXOG�OLNH�WR�SRLQW�RXW�WKDW�GHVSLWH�
WKH�LQ�GHSWK�SUHSDUDWLRQ�DQG�H[WHQVLYH�ZRUN�LQYROYHG�LQ�WKH�GHYHORSPHQW�RI�WKLV�PHWKRG-

RORJ\�DQG�.53$1��WKH�UHVXOWV�PXVW�EH�HYDOXDWHG�IURP�REMHFWLYH�DQG�SURIHVVLRQDO�SRLQWV�
RI�YLHZ��$V�VRPH�GDWD�KDG�WR�EH�JHQHUDOLVHG�RU�WKH\�ZHUH�QRW�DYDLODEOH��WKH�UHVXOW�RI�WKH�
FDOFXODWLRQ�LV�DQ�HVWLPDWH�RI� WKH�H[SHFWHG�IXWXUH�GDPDJH�LI�D�ÀRRG�HYHQW�ZLWK�D�UHWXUQ�
SHULRG�7�RFFXUV�LQ�D�VSHFL¿F�DUHD�UDWKHU�WKDQ�WKH�DFWXDO�DPRXQW�RI�WKH�H[SHFWHG�GDPDJH��
7KH�XVH�RI�WKH�PHWKRG�DQG�WKH�DSSOLFDWLRQ�LV�SULPDULO\�LQWHQGHG�IRU�GHFLVLRQ�DQG�SROLF\�
PDNHUV�LQ�PDQDJLQJ�WKH�ULVNV�DVVRFLDWHG�ZLWK�ÀRRG�GDPDJH��LQ�RUGHU�WR�GHWHUPLQH�WKH�UHO-
HYDQFH�RI�WKH�SURSRVHG�ÀRRG�SURWHFWLRQ�PHDVXUHV��6RPH�ÀRRG�SURWHFWLRQ�PHDVXUHV�PD\�
QRW�EH�RI�EHQH¿W�WR�D�ZLGHU�VRFLHW\��EXW�DUH�LPSRUWDQW�IRU�WKH�ORFDO�FRPPXQLW\��DQG�YLFH�
versa.

7KHUH�DUH�VWLOO�VRPH�FKDOOHQJHV�IRU�WKH�IXWXUH�LPSURYHPHQW�RI�WKH�PHWKRGRORJ\��DQG�WKXV�
RI�.53$1��HVSHFLDOO\�LQ�WHUPV�RI�DXWRPDWHG�XSGDWLQJ�RI�GDWD��7KH�DSSOLFDWLRQ�LV�GHVLJQHG�
LQ�D�ZD\�WKDW�DOORZV�IRU�LWV�XVDJH��ZLWKRXW�OLPLWDWLRQV��DOVR�RXWVLGH�6ORYHQLDQ�WHUULWRU\��$V�
D�SUH�UHTXLVLWH��VSDWLDO�GDWD�PXVW�EH�DSSURSULDWHO\�SURFHVVHG�DQG�DGMXVWHG�DFFRUGLQJ�WR�WKH�
FKDUDFWHULVWLFV�DQG�DYDLODELOLW\�RI�GDWDEDVHV�IRU�WKH�DUHD�FRQFHUQHG�

7KH�DXWKRUV�DFNQRZOHGJH�WKH�¿QDQFLDO�VXSSRUW�IURP�WKH�6ORYHQLDQ�
5HVHDUFK�$JHQF\� DQG�0LQLVWU\� RI� WKH�(QYLURQPHQW� DQG�6SDWLDO� 3ODQQLQJ� �SURMHFW�1R��
V2-1733).
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>��@� 9LGPDU��$���=DEUHW��.���+R]MDQ��8���*ROH��$��.U\åDQRZVNL��$���%ULOO\��0��1$&(5��

0RGHO�IRU�ÀRRG�GDPDJH�DVVHVVPHQW��,Q��9��%LRQGLü��'��+ROMHYLü��9L]QHU��0��(GV����
+UYDWVNH�YRGH�QD�LQYHVWLFLMVNRP�YDOX���]ERUQLN�UDGRYD� �&URDWLDQ�ZDWHUV�RQ�WKH�LQ-

YHVWPHQW�ZDYH���SURFHHGLQJV���WK�+UYDWVND�NRQIHUHQFLMD�R�YRGDPD�V�PHÿXQDURGQLP�
VXGMHORYDQMHP��2SDWLMD�����������VYLEQMD��0D\��������=DJUHE��+UYDWVNH�YRGH��������
VWU����������

[22] Zabret, K., Hozjan, U., Kryžanowski, A., Brilly, M., Vidmar, A., (2018): Development 
of model for the estimation of direct �ood damage including the movable property. 
J. Flood Risk Manag. 11, 527–540.

AUTORI

YLã��SUHG��PDJ��$QGUHM�9LGPDU��XQLY��GLSO��LQå��JUDG��a
DVLVW��GU��.DWDULQD�=DEUHW�a
DVLVW��.ODXGLMD�6DSDþ��XQLY��GLSO��LQå��YRG��LQ�NRP��LQå��
3HWUD�3HUJDU��XQLY��GLSO��LQå��YRG��LQ�NRP��LQå��b
GRF��GU��$QGUHM�.U\åDQRZVNL��XQLY��GLSO��LQå��JUDG��a

a 8QLYHUVLW\�RI�/MXEOMDQD��)DFXOW\�RI�&LYLO�DQG�*HRGHWLF�(QJLQHHULQJ��-DPRYD����/MX-

EOMDQD��6ORYHQLD��DQGUHM�YLGPDU#IJJ�XQL�OM�VL��NDWDULQD�]DEUHW#IJJ�XQL�OM�VL��NODXGLMD�
VDSDF#IJJ�XQL�OM�VL��DQGUHM�NU\]DQRZVNL#IJJ�XQL�OM�VL�

b ,QãWLWXW�]D�SURVWRUVNL�UD]YRM��9HURYãNRYD�����/MXEOMDQD��6ORYHQLD��SHWUD�SHUJDU#OX]�VL
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6$ä(7$.�0LQLVWDUVWYR�]DãWLWH�RNROLãD�L�HQHUJHWLNH��0=2(��VXGMHOXMH�X�SRVWXSNX�RFMHQH�
L�L]GDYDQMX�PMHUD�RþXYDQMD�SULURGH�]D�JRGLãQMH�3URJUDPH�UDGRYD�RGUåDYDQMD�YRGD��6XUDG-

QMD�YRGQRJ�L�VHNWRUD�]DãWLWH�SULURGH�QD�3URJUDPLPD�]DSRþHOD�MH�������JRGLQH�WH�VX�NUR]�
QMX�GH¿QLUDQL�WLSVNL�UDGRYL�L�UDVSUDYOMDQH�PMHUH�RþXYDQMD��=D����VNXSLQD�WLSVNLK�UDGRYD�
0=2(�MH�WHPHOMHP�UH]XOWDWD�SURYHGHQLK�NRQ]XOWDWLYQLK�UDGLRQLFD�L�QL]D�SULPMHUD�GREUH�
SUDNVH�L]�OLWHUDWXUH��XWYUGLOR����WLSL]LUDQLK�PMHUD�RþXYDQMD�WH�SUHSRUXND��NRMH�VH�RGQRVH�
VH�QD�XNXSQX�ELRUD]QROLNRVW��6�RE]LURP�QD�WR�GD�QLMH�SRVWRMDR�GRNXPHQW�NRMLP�EL�VH�SR-

MDVQLOL� RSLVL� UDGRYD� L� SURSLVDQH�PMHUH�RþXYDQMD�� X� VDPRM�SURYHGEL�3URJUDPD�RG�������
JRGLQH�SRMDYOMXMX�VH�SRWHãNRüH�NRMH�VH�RGQRVH�QD�UD]OLþLWR�WXPDþHQMH�L�QHRGJRYDUDMXüX�
SURYHGEX�PMHUD��ãWR�SRVOMHGLþQR�PRåH�GRYHVWL�GR�QHJDWLYQLK�XWMHFDMD�QD�ELRUD]QROLNRVW��
.DNR�EL� VH� SREROMãDOD� SURYHGED� L� XþLQNRYLWRVW�PMHUD� RþXYDQMD�0=2(� MH� NUR]� SURMHNW�
Ä5D]YRM�RNYLUD�]D�XSUDYOMDQMH�HNRORãNRP�PUHåRP�1DWXUD�����´�SUHGYLGLR�QL]�DNWLYQRVWL�
NRMH�REXKYDüDMX�UDGQH�VDVWDQNH�V�GLRQLFLPD�X�VYUKX�SREROMãDQMD�GLMDORJD�R�SUREOHPDWLFL�
YH]DQRM�X]�SURYRÿHQMH�VSHFL¿þQLK�PMHUD��$NWLYQRVWL�REXKYDüDMX�L�PRJXüH�L]PMHQH�WLS-

L]DFLMH�UDGRYD��UHYL]LMX�SRVWRMHüLK�PMHUD�RþXYDQMD��L]UDGX�SULUXþQLND�V�GHWDOMQLP�RSLVRP�
QDþLQD�SURYRÿHQMD�PMHUD�RþXYDQMD��HGXNDFLMX�GLRQLND�WH�PRQLWRULQJ�XþLQNRYLWRVWL�PMHUD�
RþXYDQMD�QD����SLORW�SRGUXþMD��
./-8ý1(�5,-(ý,� RGUåDYDQMH�YRGD��PMHUH�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD��1DWXUD�
2000

WATER MANAGEMENT AND NATURE PROTECTION– JOINT CON-

$%675$&7��7KH�0LQLVWU\�RI�(QYLURQPHQW�DQG�(QHUJ\��0((��SDUWLFLSDWHV�LQ�WKH�SURFHVV�
RI�DSSURSULDWH�DVVHVVPHQW�DQG�LVVXLQJ�RI�QDWXUH�FRQVHUYDWLRQ�PHDVXUHV�IRU�DQQXDO�:DWHU�
0DLQWHQDQFH�3URJUDPV��7KH�FRRSHUDWLRQ�EHWZHHQ�WKH�ZDWHU�PDQDJHPHQW�DQG�WKH�QDWXUH�
SURWHFWLRQ�VHFWRUV�RQ�WKH�DVVHVVPHQW�RI�3URJUDPV�VWDUWHG�LQ�������WKURXJK�ZKLFK�W\SHV�RI�
PDLQWHQDQFH�ZRUNV�DQG�FRQVHUYDWLRQ�PHDVXUHV�ZHUH�GLVFXVVHG�DQG�GH¿QHG��%DVHG�RQ�WKH�
UHVXOWV�RI�WKH�FRQGXFWHG�FRQVXOWDWLYH�ZRUNVKRSV�DQG�D�VHW�RI�JRRG�SUDFWLFH�H[DPSOHV�IURP�
WKH�OLWHUDWXUH��IRU����JURXSV�RI�ZRUNV�WKH�0((�KDV�LGHQWL¿HG����VSHFL¿HG�FRQVHUYDWLRQ�



626

PHDVXUHV�DQG�UHFRPPHQGDWLRQV�UHIHUULQJ�WR�RYHUDOO�ELRGLYHUVLW\��6LQFH�WKHUH�LV�QR�GRFX-

PHQW�H[SODLQLQJ�PDLQWHQDQFH�ZRUNV�DQG�FRQVHUYDWLRQ�PHDVXUHV�LQ�GHWDLO��WKHUH�KDYH�EHHQ�
FHUWDLQ�GL൶FXOWLHV� LQ� WKH� LPSOHPHQWDWLRQ�RI� WKH�3URJUDP�VLQFH������� UHODWHG� WR�GL൵HU-
HQW�LQWHUSUHWDWLRQV�DQG�LQDGHTXDWH�LPSOHPHQWDWLRQ�RI�PHDVXUHV��ZKLFK�FDQ�FRQVHTXHQWO\�
OHDG�WR�QHJDWLYH�LPSDFWV�RQ�ELRGLYHUVLW\��,Q�RUGHU�WR�LPSURYH�WKH�LPSOHPHQWDWLRQ�DQG�HI-
IHFWLYHQHVV�RI�FRQVHUYDWLRQ�PHDVXUHV��WKURXJK�WKH�SURMHFW�³'HYHORSPHQW�RI�1DWXUD������
0DQDJHPHQW�)UDPHZRUN´�0((�HQYLVDJHG�D�VHULHV�RI�DFWLYLWLHV�WKDW�LQFOXGH�VWDNHKROGHU�
ZRUNVKRSV�LQ�RUGHU�WR�LPSURYH�WKH�GLDORJXH��$FWLYLWLHV�DOVR�LQFOXGH�D�SRWHQWLDO�UHYLVLRQ�
RI�PDLQWHQDQFH�ZRUNV�DQG�FRQVHUYDWLRQ�PHDVXUHV��SUHSDUDWLRQ�RI�D�PDQXDO�ZLWK�GHWDLOHG�
GHVFULSWLRQ�RI�ZRUNV�DQG�PHDVXUHV��HGXFDWLRQ�RI�VWDNHKROGHUV��DQG�PRQLWRULQJ�RI�WKH�HI-
IHFWLYHQHVV�RI�PHDVXUHV�LQ����SLORW�DUHDV�
.(<:25'6�PDLQWHQDQFH�ZRUNV��FRQVHUYDWLRQ�PHDVXUHV�IRU�IUHVKZDWHU�HFRV\VWHPV��1D-
WXUD�������

1. UVOD 

8� 5HSXEOLFL� +UYDWVNRM� RFMHQD� SULKYDWOMLYRVWL� ]D� HNRORãNX� PUHåX� L� L]GDYDQMH� PMHUD�
RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD��XYMHWD�]DãWLWH�SULURGH��]D�3URJUDP�UDGRYD�RGUåDYDQMD�
X�SRGUXþMX�]DãWLWH�RG�ãWHWQRJ�GMHORYDQMD�YRGD��X�GDOMQMHP�WHNVWX�Ä3URJUDP´��SURYRGL�VH�
RG�������JRGLQH��.DR�SULSUHPD�SURYRÿHQMX�VDPRJ�SRVWXSND��������JRGLQH�]DSRþHWD�MH�
VXUDGQMD�YRGQRJ�VHNWRUD� L� VHNWRUD�]DãWLWH�SULURGH��NDGD� MH�RGUåDQ�QL]� UDGQLK� VDVWDQDND�
QD�NRMLPD�VH�UDVSUDYOMDOR�R�WLSL]DFLML�UDGRYD�NRMH�SRGUD]XPLMHYD�3URJUDP�WH�GH¿QLUDQMX�
VSHFL¿þQLK�PMHUD�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD�]D�WH�UDGRYH��.DR�UH]XOWDW�QDYHGHQLK�
UDGQLK�VDVWDQDND�GH¿QLUDQR�MH����VNXSLQD�WLSVNLK�UDGRYD�NRMH�VH�RGQRVH�QD�VOMHGHüH�UD-
GRYH��XNODQMDQMH�RWSDGQRJ�PDWHULMDOD��QDSODYLQD�L�QDQRVD��XNODQMDQMH�YHJHWDFLMH�NRãQMRP�
L�LOL�NUþHQMHP��SURYHGEX�VHOHNWLYQH�VMHþH�ãLEOMD�L�LOL�VWDEDOD��X]JRM�YHJHWDFLMH�]DVLMDYDQMHP�
L�VDGQMRP��RGUåDYDQMH��SRSUDYNH�RãWHüHQMD��SRVWRMHüLK�YRGQLK�L�GUXJLK�JUDÿHYLQD��REQ-

RYX�LOL� L]YHGEX�PDQMLK�L� MHGQRVWDYQLK�YRGQLK��UHJXODFLMVNLK�L�GUXJLK�JUDÿHYLQD�WH�KLWQH�
LQWHUYHQFLMH��6XNODGQR�GRJRYRUX�L]PHÿX�VHNWRUD�YRGD�L�VHNWRUD�]DãWLWH�SULURGH�������JR-

GLQH�L]�3URJUDPD�VX�L]X]HWL�UDGRYL�NRML�VH�RGQRVH�QD�L]JUDGQMX�QRYLK�YRGQLK�L�UHJXODFL-
MVNLK�JUDÿHYLQD�WH�KLWQH�LQWHUYHQFLMH��0MHUH�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD�WH�R�QMLPD�
RYLVQLK�YUVWD� L� VWDQLãQLK� WLSRYD�GH¿QLUDQH�VX� WHPHOMHP�SULPMHUD�GREUH�SUDNVH� L]� OLWHUD-
WXUH�WH�NUR]�VXUDGQMX�L�GRJRYRU�RED�VHNWRUD��2YDM�SULVWXS�SUHSR]QDW�MH�L�RG�VWUDQH�(XURS-

VNH�NRPLVLMH�NDR�SULPMHU�GREUH�SUDNVH�SURYRÿHQMD�RFMHQH�SULKYDWOMLYRVWL� SODQVNRJ�GR-

NXPHQWD�]D�HNRORãNX�PUHåX��5RWK���������3URJUDP�VH�RGQRVL�QD�FLMHOR�SRGUXþMH�5HSXE-

OLNH�+UYDWVNH�WH�REXKYDüD����EUDQMHQD�SRGUXþMD�NRMLP�XSUDYOMD�ãHVW�9RGQRJRVSRGDUVNLK�
RGMHOD��%URM�ORNDFLMD�REXKYDüHQLK�3URJUDPRP�RG�������GR�������JRGLQH�NUHWDR�VH�RG�RNR�
�����GR������JRGLãQMH��GRN�MH�EURM�UDGRYD�JRGLãQMH�L]QRVLR�RG�RNR������GR�������+UYDWV-
ND�DJHQFLMD�]D�RNROLã�L�SULURGX���������'R�������JRGLQH�3URJUDP�VH�GRQRVLR�JRGLãQMH��GRN�
VH�RG�������JRGLQH�GRQRVL�]D�þHWYHURJRGLãQMH�UD]GREOMH��]ERJ�þHJD�REXKYDüD�L�YHüL�EURM�
ORNDFLMD�L�UDGRYD��8�RNYLUX�RFMHQH�3URJUDPD�SURYRGL�VH�L�NRQ]XOWDWLYQL�SRVWXSDN�X�NRMHP�
VYRMH�PLãOMHQMH�L�VXJHVWLMH�GDMX�L�MDYQH�XVWDQRYH�]D�XSUDYOMDQMH�]DãWLüHQLP�SRGUXþMLPD��
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2. OPKK PROJEKT “RAZVOJ OKVIRA ZA UPRAVLJANJE 

8�SURYHGEL�VDPRJ�3URJUDPD�RG�������JRGLQH�GR�GDQDV�SRMDYLOL�VX�VH�RGUHÿHQL�SUREOHPL��
SUYHQVWYHQR�YH]DQL�X]�WXPDþHQMH�L�SULPMHQX�SURSLVDQLK�PMHUD�RþXYDQMD�VODWNRYRGQLK�HNR-

VXVWDYD��7R�VH�SULPMHULFH�RGQRVL�QD�WXPDþHQMH�WLSVNLK�UDGRYD��REXKYDW�L�QDþLQ�SURYRÿHQMD�
UDGRYD� �QSU�� NRãQMH� L�LOL� VMHþH� XQXWDU� YRGRWRND�� VDQDFLMH� RãWHüHQMD� NRULWD� YRGRWRND���
NRULãWHQMH�SULPMHUHQLK�WLSRYD�PHKDQL]DFLMH�RYLVQR�R�SULVXWQLP�YUVWDPD��DOL�L�QD�QHSRVWR-

MDQMH�PMHUD�NRMH�EL�ELOH�GRYROMQR�VSHFL¿þQH�]D�RGUHÿHQH� WLSRYH�YRGRWRND��SRSXW�VXKLK�
EXMLFD��7DNRÿHU��RGUHÿHQL�SUREOHPL�MDYOMDMX�VH�L�]ERJ�QHSRVWRMDQMD�RGJRYDUDMXüLK�PMHUD�
RþXYDQMD�]D�UD]OLþLWH�ELRJHRJUDIVNH�UHJLMH��6�RE]LURP�QD�QDYHGHQR��NDR�L�þLQMHQLFX�GD�VH�
YHOLNL�EURM�YRGRWRND�WH�R�QMLPD�RYLVQLK�HNRVXVWDYD�QDOD]L�XQXWDU�SRGUXþMD�HNRORãNH�PUHåH�
1DWXUD�������SUHSR]QDWD� MH�SRWUHED� ]D� UD]UDGRP� L� UHYL]LMRP�YHü�SRVWRMHüHJ�XVSRVWDY-

OMHQRJ�VXVWDYD�WLSVNLK�UDGRYD�L�PMHUD��HGXNDFLMRP�VYLK�GLRQLND�NRML�VXGMHOXMX�X�SRVWXSNX�
RFMHQH��SURYRÿHQMX�UDGRYD�L�SULPMHQL�PMHUD�WH�SUDüHQMX�QMLKRYH�SURYHGEH��3RWUHED�]D�VWDO-
QLP�SREROMãDYDQMHP�PMHUD�RþXYDQMD��NDR� L�SUDüHQMD�QMLKRYRJ�SURYRÿHQMD� L�XVSMHãQRVWL�
WH� L]GDYDQMHP� SULUXþQLND� L� VPMHUQLFD� R� HNRORãNL� SULKYDWOMLYLMLP� QDþLQLPD� RGUåDYDQMD�
YRGRWRND� SUHSR]QDWD� MH� L� X�$QDOL]L� VWDQMD� SULURGH� X�5HSXEOLFL�+UYDWVNRM� ]D� UD]GREOMH�
���������������'UåDYQL�]DYRG�]D�]DãWLWX�SULURGH����������0LQLVWDUVWYR�]DãWLWH�RNROLãD�L�HQ-

HUJHWLNH��8SUDYD�]D�]DãWLWX�SULURGH��GDOMH�X�WHNVWX�0=2(�8=3��MH�WHPHOMHP�2SHUDWLYQRJ�
SURJUDPD� Ä.RQNXUHQWQRVW� L� NRKH]LMD³� RVLJXUDOR� NRULãWHQMH� EHVSRYUDWQLK� VUHGVWDYD�(X-

URSVNH�XQLMH��GDOMH�X�WHNVWX��(8��]D�SURJUDPVNR�UD]GREOMH��������������]D�RVLJXUDYDQMH�
SURYHGEH�SURMHNDWD�NRML�üH�VH�¿QDQFLUDWL�L]�,QYHVWLFLMVNRJ�SULRULWHWD��LLL�Ä=DãWLWD�L�REQRYD�
ELRUD]QROLNRVWL�L�WOD�WH�SURPLFDQMH�XVOXJD�HNRVXVWDYD��XNOMXþXMXüL�1DWXUD������L�]HOHQX�
LQIUDVWUXNWXUX³��,3��LLL���VSHFL¿þQRJ�FLOMD��6&��Ä8VSRVWDYD�RNYLUD�]D�RGUåLYR�XSUDYOMDQ-

MH�ELRUD]QROLNRãüX��SULPDUQR�HNRORãNRP�PUHåRP�1DWXUD������³��6&��LLL����3ULSUHPRP�
L�SURYHGERP�SURMHNDWD�NRMLPD�VH�GRSULQRVL�SRVWL]DQMX�FLOMHYD�RþXYDQMD�ELRUD]QROLNRVWL��
REXKYDüHQLK�6WUDWHJLMRP�(8�R�ELRUD]QROLNRVWL�GR�������RVLJXUDYDMX�VH�SUHGXYMHWL�]D�LV-
SXQMDYDQMH�REYH]D�NRMH�SURL]OD]H�L]�(8�]DNRQRGDYVWYD�L]�SRGUXþMD�]DãWLWH�SULURGH��6OL-
MHGRP� WRJD�� X� VNORSX�2SHUDWLYQRJ� SURJUDPD� Ä.RQNXUHQWQRVW� L� NRKH]LMD³� RVPLãOMHQ� MH�
SURMHNW�³5D]YRM�RNYLUD�]D�XSUDYOMDQMH�HNRORãNRP�PUHåRP�1DWXUD�����´��X�RNYLUX�NR-

MHJ�MH�UD]UDÿHQ�HOHPHQW�³3UDüHQMH�XþLQNRYLWRVWL�PMHUD�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD�
L�L]UDGD�3ULUXþQLND´��2VLP�UDQLMH�QDYHGHQLK�L]D]RYD�X�SURYHGEL�3URJUDPD��RYDM�HOHPHQW�
LPD� ]D� FLOM� L� SREROMãDWL�PHÿXVHNWRUVNX� VXUDGQMX� L]PHÿX� VHNWRUD� YRGD� L� VHNWRUD� ]DãWLWH�
SULURGH��NUR]�]DMHGQLþNL�UDG�QD�SURYHGEL�REYH]D�NRMH�SURL]OD]H�L]�(8�]DNRQRGDYVWYD��$N-

WLYQRVWL�HOHPHQWD�³3UDüHQMH�XþLQNRYLWRVWL�PMHUD�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD�L�L]-
UDGD�3ULUXþQLND´�SRGUD]XPLMHYDMX�UDGQH�VDVWDQNH�V�GLRQLFLPD��UHYL]LMX�SRVWRMHüLK�PMHUD�
RþXYDQMD�� L]UDGX� 3ULUXþQLND� L� 7HUHQVNRJ� SULUXþQLND�� HGXNDFLMX� GLRQLND� WH� PRQLWRULQJ�
XþLQNRYLWRVWL�PMHUD�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD�QD�QDMPDQMH����SLORW�SRGUXþMD��D�
QMLKRYR�SURYRÿHQMH�SUHGYLÿHQR�MH�GR�NUDMD�������JRGLQH��

6�RE]LURP�QD�WR�GD�VX�+UYDWVNH�YRGH�VXUDGQLN�QD�SURMHNWX��SULMH�SURYRÿHQMD�RVWDOLK�DN-

WLYQRVWL��RGUåDW�üH�VH�UDGQL�VDVWDQFL�QD�UD]LQL�YRGQRJRVSRGDUVNLK�RGMHOD�WH�YRGQRJRVSR-
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GDUVNLK� LVSRVWDYD�� D�NDNR�EL� VH�GRELR�XYLG�X�SUREOHPDWLNX� V�NRMRP�VH� VXVUHüX�GLRQLFL�
SULOLNRP�SURYHGEH�3URJUDPD��8� WX� VYUKX� DQJDåLUDW� üH� VH� L� GYD�YDQMVND� VWUXþQMDND�� MH-
GDQ�KLGURORJ�L�MHGDQ�ELRORJ�V�UDGQLP�LVNXVWYRP�L]�SRGUXþMD�YH]DQRJ�X]�SURMHNWH�XSUDYO-
MDQMD�YRGDPD��KLGURPRUIRORãNRJ�SREROMãDQMD�L�UHYLWDOL]DFLMH�YRGRWRND�WH�SULPMHQH�PMHUD�
RþXYDQMD�YH]DQLK�X]�UDGRYH�RGUåDYDQMD�YRGRWRND�X�HXURSVNLP�]HPOMDPD��D�X�VYUKX�]DãWLWH�
RG�ãWHWQRJ�GMHORYDQMD�YRGD��=D�UHYL]LMX�PMHUD�RþXYDQMD�DQJDåLUDW�üH�VH�VWUXþQMDFL�]D�SR-

MHGLQH�WDNVRQRPVNH�VNXSLQH�WH�üH�VH�PMHUH��VXNODGQR�SRWUHEDPD�LVND]DQLPD�QD�UDGQLP�
VDVWDQFLPD�X�GRJRYRUX�V�RYLP�VWUXþQMDFLPD��UHYLGLUDWL��6YL�SULNXSOMHQL�SRGDWFL�YH]DQL�X]�
SURYHGEX�UDGRYD�L�SULPMHQX�PMHUD�RþXYDQMD��NDR�L�QDSUDYOMHQD�UHYL]LMD��NRULVWLW�üH�VH�X�
VYUKX�L]UDGH�SULUXþQLND��3ULUXþQLN�MH�SUHGYLÿHQ�NDR�RSãLUQLML�GRNXPHQW�X�NRMHP�üH�VH�GH-
WDOMQR�REUDGLWL�SRMHGLQL�WLSVNL�UDGRYL�L�PMHUH�RþXYDQMD��NDR�L�SRGDWFL�R�ELRUD]QROLNRVWL��GRN�
üH�7HUHQVNL�SULUXþQLN�ELWL�QMHJRYD�VDåHWD�YHU]LMD�QDPLMHQMHQD�SUYHQVWYHQR�L]YRÿDþLPD�UD-
GRYD�QD�WHUHQX��D�NDNR�EL�ãWR�ODNãH�PRJOL�SULPLMHQLWL�SURSLVDQH�PMHUH�RþXYDQMD��

2.2 Edukacija dionika

1DNRQ�L]UDGH�3ULUXþQLND�SUHGYLÿHQD�MH�HGXNDFLMD�VYLK�GLRQLND�SURYHGERP�NRQ]XOWDWLYQLK�
UDGLRQLFD�QD�NRMLPD�üH�VH�UDVSUDYOMDWL�SRMHGLQL�DVSHNWL�3ULUXþQLND��NDR�L�SRMHGLQL�DVSHNWL�
PMHUD�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD��8NXSQR�üH�VH�SURYHVWL����UDGLRQLFD�X�ãHVW�JUD-
GRYD��=DJUHE��2VLMHN��6ODYRQVNL�%URG��5LMHND��9DUDåGLQ��6SOLW���QD�NRMLPD�MH�SUHGYLÿHQR�
VXGMHORYDQMH�RNR�����VXGLRQLND�L]�VHNWRUD�YRGQRJ�JRVSRGDUVWYD�L�VHNWRUD�]DãWLWH�SULURGH��
XNOMXþXMXüL�L]YRÿDþH�UDGRYD�L�GMHODWQLNH�+UYDWVNLK�YRGD��MDYQLK�XVWDQRYD�]D�XSUDYOMDQMH�
]DãWLüHQLP�SRGUXþMLPD��0=2(��LQVSHNFLMH�]DãWLWH�SULURGH�L�åXSDQLMVNLK�XSUDYQLK�RGMHOD��
7DNRÿHU��XQXWDU�DNWLYQRVWL�HGXNDFLMH�SUHGYLÿHQR�MH�L�VWXGLMVNR�SXWRYDQMH�X�MHGQX�RG�]H-
PDOMD�(XURSVNH�XQLMH�JGMH�SRVWRML�GREUD�SUDNVD�SULPMHQH�PMHUD�RþXYDQMD�VODWNRYRGQLK�
HNRVXVWDYD�SULOLNRP�UDGRYD�]DãWLWH�RG�ãWHWQRJ�GMHORYDQMD�YRGD�L�UDGRYD�RGUåDYDQMD�YRGD��
6WXGLMVNR�SXWRYDQMH�GDW�üH�XYLG�X�SUDNVX�SULPMHQH�RYLK�PMHUD��NDR�L�VOLþQRVWL�L�UD]OLNH�V�
PMHUDPD�NRMH�VH�SURSLVXMX�X�+UYDWVNRM�WH�PRJXüQRVWL�]D�QMLKRYX�PRGL¿NDFLMX��

.DNR�5HSXEOLND�+UYDWVND�GR�VDGD�QLMH�XVSRVWDYLOD�VXVWDY�SUDüHQMD�XþLQNRYLWRVWL�PMHUD�
RþXYDQMD�NRMH�VH�SURSLVXMX�]D�3URJUDP��3URMHNW�üH�REXKYDWLWL�SULPMHU�RGDEUDQLK�PMHUD�
RþXYDQMD�]D�VODWNRYRGQH�HNRVXVWDYH��$NWLYQRVWL�NRMH�VH�SURYRGH�WHPHOMHP�3URJUDPD�SUHG-

VWDYOMDMX�GREDU�WHPHOM�]D�SRVWDYOMDQMH�VXVWDYD�SUDüHQMD��8�VYUKX�SURFMHQH�XþLQNRYLWRVWL�
PMHUD�RþXYDQMD��QD����SLORW�SRGUXþMD�YH]DQLK�X]�VODWNRYRGQH�HNRVXVWDYH�SURYHVW�üH�VH�
SUDüHQMH� L� HYDOXDFLMD� SUHGYLÿHQH� PHWRGRORJLMH� �RGQRVQR� SUDüHQMH� XþLQNRYLWRVWL� PMHUD�
RþXYDQMD���QD�RVQRYX�þHJD�üH�VH�SULODJRGLWL�PMHUH�RþXYDQMD�]D�VOMHGHüH�SURJUDPVNR�UD]-
doblje.

3URMHNW� ´5D]YRM� RNYLUD� ]D� XSUDYOMDQMH� HNRORãNRP� PUHåRP� 1DWXUD� ����´�� RGQRVQR�
QMHJRY�HOHPHQW�³3UDüHQMH�XþLQNRYLWRVWL�PMHUD�RþXYDQMD�VODWNRYRGQLK�HNRVXVWDYD�L�L]UD-
GD�3ULUXþQLND´�GRSULQLMHW�üH�EROMRM�PHÿXVHNWRUVNRM�VXUDGQML�VHNWRUD�YRGD�L�VHNWRUD�]DãWLWH�
SULURGH��XVSRVWDYL�EROMH�NRPXQLNDFLMH�PHÿX�VYLP�GLRQLFLPD�X�SURFHVLPD�L]UDGH��RFMHQH��
SULPMHQH�L�SUDüHQMD�SURYRÿHQMD�3URJUDPD��XþLQNRYLWLMHP�SURYRÿHQMX�UDGRYD�RGUåDYDQMD�
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YRGD�X�SRGUXþMX�]DãWLWH�RG�ãWHWQRJ�GMHORYDQMD�YRGD�L�EROMRM�SULPMHQL�PMHUD�RþXYDQMD�VODW-
NRYRGQLK�HNRVXVWDYD��D�VYLPH�WLPH�L�RþXYDQMX�ELRUD]QROLNRVWL�WH�RVLJXUDYDQMX�XVOXJD�VODW-
NRYRGQLK�HNRVXVWDYD��
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OBRANA OD POPLAVA U SKLOPU ZAŠTITE PRIRODE 

Tomislav Novosel

6$ä(7$.��3RSODYH�VX�VH�GRJDÿDOH�X�SURãORVWL��GRJDÿDMX�VH�X�VDGDãQMRVWL��D�PRåHPR�UHüL�
NDNR�üH�VH�]DVLJXUQR�GRJDÿDWL� L�X�EXGXüQRVWL��$SVROXWQH�VLJXUQRVWL�RG�SRMDYH�SRSODYD�
QHPD�QLWL�üH�MH�LNDGD�ELWL��7DNR�MH�L�X�+UYDWVNRM�]D�REUDQX�RG�SRSODYD�L]JUDÿHQR�RNR�������
NLORPHWDUD�QDVLSD��NRMH�MH�QDUDYQR�SRWUHEQR�VWDOQR�RGUåDYDWL��D�V�YUHPHQRP�MH�SRMHGLQH�
NULWLþQH�GLRQLFH�SRWUHEQR�L�UHNRQVWUXLUDWL��RGQRVQR�RMDþDWL�L�QDGYLVLWL��ãWR�GDNDNR�L]LVNXMH�
YHOLNH�WURãNRYH�QD�JRGLãQMRM�UD]LQL�
,SDN�X�+UYDWVNRM�VH�VUHüRP�YHOLND�YDåQRVW�X�REUDQL�RG�SRSODYD�MRã�XYLMHN�SULGDMH�RþXYDQMX�
SURVWUDQLK�SULURGQLK�SRSODYQLK�SRGUXþMD��RGQRVQR�SULURGQLK� UHWHQFLMD��NRMH� VX�X� VWDQMX�
SULKYDWLWL�YHOLNH�NROLþLQH�SRSODYQLK�YRGD�L�QD�WDM�QDþLQ�]QDþDMQR�XPDQMLWL�XNXSQH�UL]LNH�RG�
SRMDYH�SRSODYD��7DNR�VX�SULURGQD�L�SROXSULURGQD�SRSODYQD�SRGUXþMD�2GUDQVNRJ��/RQMVNRJ�
L�0RNURJ�SROMD�WH�.RSDþNRJ�ULWD�X�VWDQMX�SULKYDWLWL�L�YLãH�RG���PLOLMDUGH�NXEQLK�PHWDUD�
SRSODYQLK�VDYVNLK��NXSVNLK��XQVNLK�L�GXQDYVNLK�YRGD�
3UHPD� SRGDFLPD� +UYDWVNLK� YRGD� L]� RåXMND� ������ JRGLQH�� VYHXNXSQL� EURM� L]JUDÿHQLK�
EUGVNLK�UHWHQFLMD�X�5HSXEOLFL�+UYDWVNRM�MH�����GRN�QL]LQVNLK�LPD����XNXSQRJ�NDSDFLWHWD�
YHüHJ�RG�����PLOLMDUGH�P3.

1H�WUHED�]DQHPDULWL�QLWL�þLQMHQLFX�NDNR�VX�WDNYD�SRGUXþMD�þHVWR�L�SULURGQD�VWDQLãWD�]D�EUR-

MQH�ELOMQH�L�åLYRWLQMVNH�YUVWH��7DNR�VX�.RSDþNL�ULW�L�/RQMVNR�SROMH�XMHGQR�L�SR]QDWL�SDUNRYL�
SULURGH�L�WR�QH�VDPR�X�+UYDWVNRM��QHJR�L�X�FLMHORP�SRGXQDYVNRP�SRUMHþMX�
./-8ý1(�5,-(ý,�� SRSODYH�� SULURGQD� SRSODYQD� SRGUXþMD�� EUGVNH� L� QL]LQVNH� UHWHQFLMH��
parkovi prirode

FLOOD PROTECTION AS PART OF NATURE PROTECTION

$%675$&7� Foods occurred in the past, they occur in the present and they will indeed 
occur in the future. Absolute safety from �ood occurrence has never existed nor will it ever 
exist. In Croatia, about 4100 km of embankments have been built for �ood protection, 
which have to be constantly maintained and, eventually, their critical sections have to be 
reconstructed i.e. strengthened and superelevated, resulting in high annual costs. 
)RUWXQDWHO\��&URDWLD�VWLOO�FRQVLGHUV�WKH�FRQVHUYDWLRQ�RI�VSDFLRXV�QDWXUDO�ÀRRGSODLQV�L�H��
QDWXUDO�UHWHQWLRQ�EDVLQV�WKDW�KDYH�WKH�FDSDFLW\�WR�UHFHLYH�KXJH�ÀRRGZDWHU�TXDQWLWLHV�DQG�
VLJQL¿FDQWO\�UHGXFH�WKH�RYHUDOO�ÀRRG�ULVNV��RI�JUHDW�LPSRUWDQFH�IRU�ÀRRG�SURWHFWLRQ��7KH�
QDWXUDO�DQG�VHPL�QDWXUDO�ÀRRGSODLQV��VXFK�DV�2GUDQVNR��/RQMVNR�DQG�0RNUR�SROMH��¿HOGV��
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DQG�.RSDþNL�ULW��FDQ�UHFHLYH�PRUH�WKDQ���ELOOLRQ�P3�RI�WKH�6DYD��.XSD��8QD�DQG�'DQXEH�
ÀRRGZDWHU�
$FFRUGLQJ�WR�+UYDWVNH�YRGH�GDWD�IURP�0DUFK�������WKHUH�DUH����KLJKODQG�UHWHQWLRQ�EDVLQV�
DQG� ��� ORZODQG� UHWHQWLRQ� EDVLQV�ZLWK� D� WRWDO� FDSDFLW\� H[FHHGLQJ� ���� ELOOLRQ�P3� LQ� WKH�
5HSXEOLF�RI�&URDWLD�
,W�VKRXOG�EH�QRWHG�WKDW�VXFK�DUHDV�DUH�RIWHQ�QDWXUDO�KDELWDWV�RI�QXPHURXV�SODQW�DQG�DQLPDO�
VSHFLHV��%RWK�.RSDþNL� ULW�DQG�/RQMVNR�SROMH�DUH�ZHOO�NQRZQ�QDWXUH�SDUNV��QRW�RQO\� LQ�
&URDWLD�EXW�LQ�WKH�HQWLUH�'DQXEH�EDVLQ�DV�ZHOO��
.(<:25'6��ÀRRGV��QDWXUDO�ÀRRGSODLQV��KLJKODQG��PRXQWDLQ��DQG�ORZODQG�UHWHQWLRQ�ED-
VLQV��QDWXUH�SDUNV

1. UVOD

5HWHQFLMH��$NXPXODFLMH��3XQR�OMXGL�L�GDQ�GDQDV�MRã�XYLMHN�PLMHãD�RYD�GYD�SRMPD��ãWR�L�QLMH�
]D�]DPMHULWL� MHU�RELþQRP�þRYMHNX�RYD�GYD�WLSD�JUDÿHYLQH�QDRNR�L]JOHGDMX�GRVWD�VOLþQR��
1DLPH�� NDGD� VX� SXQH� YRGH�� L� UHWHQFLMH� L� DNXPXODFLMH� L]JOHGDMX� SRSXW� MH]HUD��2VQRYQD�
UD]OLND�L]PHÿX�RYD�GYD�WLSD�JUDÿHYLQD�MHVW�WD�GD�VH�DNXPXODFLMH�NRULVWH�]D�SRKUDQMLYDQMH�
�VNODGLãWHQMH��YRGH�NDGD�MH�LPD�X�L]RELOMX��D�RQGD�VH�WD�LVWD�YRGD�PRåH�LVNRULVWLWL�X�YULMHPH�
QHGRVWDWND�YRGH�GRN�VH�UHWHQFLMH�NRULVWH�VDPR�]D�SULYUHPHQR�]DGUåDYDQMH�SRSODYQLK�YRGD��
NRMH�VH�RGPDK�QDNRQ�SURODVND�YHOLNLK�YRGD�LVSXãWDMX�QDWUDJ�X�YRGRWRN��'DNOH��UHWHQFLMH�
VOXåH� LVNOMXþLYR�]D�]DãWLWX�RG�SRSODYD��GRN�DNXPXODFLMH�QDMþHãüH� LPDMX�YLãH�QDPMHQD� L�
RVLP�]D�]DãWLWX�RG�SRSODYD�þHVWR�VH�NRULVWH�L�]D�YRGRRSVNUEX��QDYRGQMDYDQMH��LQGXVWULMX��
ULEQMDþDUVWYR�� WXUL]DP��D�RVQRYQD�QDPMHQD�YHOLNH�YHüLQH�YHOLNLK�DNXPXODFLMD��RGQRVQR�
DNXPXODFLMD�KLGURHOHNWUDQD� MH� L�SURL]YRGQMD�HOHNWULþQH�HQHUJLMH��8NUDWNR��PRåHPR�UHüL�
NDNR�VH�X�DNXPXODFLMDPD�XYLMHN�QDOD]L�RGUHÿHQD�NROLþLQD�YRGH��GRN�VX�UHWHQFLMH�YHüLP�
GLMHORP�JRGLQH�SUD]QH�

2. RETENCIJE U REPUBLICI HRVATSKOJ

'YD�VX�RVQRYQD�WLSD�UHWHQFLMD��þHOQH�L�ERþQH�UHWHQFLMH��ýHOQH�UHWHQFLMH�QDOD]H�VH�QD�VDPRP�
YRGRWRNX�� D� QDVWDMX� NDR� UH]XOWDW� SUHJUDÿLYDQMD� NRULWD� YRGRWRND�� RGQRVQR� L]JUDGQMRP�
EUDQH�QD�YRGRWRNX��2YDNDY�WLS�UHWHQFLMD�QDMþHãüH�VH�L]YRGL�X�JRUQMLP�GLMHORYLPD�VOLYD�
WH�VH�RYDNYH�UHWHQFLMH�þHVWR�QD]LYDMX�L�EUGVNLP�UHWHQFLMDPD��3XQMHQMH�RYRJ�WLSD�UHWHQFLMH�
RGYLMD� VH�QHNRQWUROLUDQR�GRN� VH� L]OD]�YRGH� L]� UHWHQFLMVNRJ�SURVWRUD�NRQWUROLUD�SRPRüX�
UHJXODFLMVNRJ�]DWYDUDþD�L�QD�WDM�QDþLQ�VH�SRGUXþMH�QL]YRGQR�RG�UHWHQFLMH�ãWLWL�RG�SRSODYQLK�
YRGD��1DMLQWHUHVDQWQLML�SULPMHU�RYDNYRJ�WLSD�UHWHQFLMD�X�5HSXEOLFL�+UYDWVNRM�VX�UHWHQFLMH�
L]JUDÿHQH� ]D� ]DãWLWX� JUDGD� =DJUHED� RG� EXMLþQLK� SRWRND� V� MXåQLK� SDGLQD� 0HGYHGQLFH��
þLMHP�MH�SODYOMHQMX�=DJUHE�X�SURãORVWL�ELR�MDNR�L]ORåHQ��6UHGLQRP�VHGDPGHVHWLK�JRGLQD�
SURãORJ�VWROMHüD�VD]ULMHYD�LGHMD�R�L]JUDGQML�UHWHQFLMD�QD�RYLP�EXMLFDPD��D�UD]UDGD�MH�GDQD�X�
9RGRSULYUHGQRM�RVQRYL�JUDGD�=DJUHED��������JRGLQH��3UYD�UHWHQFLMD�L]JUDÿHQD�MH��������D�
SRVOMHGQMD�MH�GRYUãHQD�������JRGLQH��'R�GDQDV�LK�MH�L]JUDÿHQR�XNXSQR�����D�VYHXNXSQR�MH�
SODQLUDQR�L]JUDGLWL�����þLPH�EL�=DJUHE�ELR�]DãWLüHQ�RG�VWRJRGLãQMLK�YHOLNLK�YRGD��1DMYHüD�
UHWHQFLMD�SR�]DSUHPLQL�MH�-D]ELQD�V�NDSDFLWHWRP�QHãWR�YHüLP�RG�����WLVXüD�P3 (slika 1), 

D�QDMYLãD�UHWHQFLMD�X�VPLVOX�UHWHQFLMH�þLMD�EUDQD�LPD�QDMYHüX�YLVLQX�MH�/DJYLü�V�EUDQRP�
YLãRP�RG����PHWDUD��VOLND�����9RGRWRFL�QD�NRMLPD�VX�UHWHQFLMH�L]JUDÿHQH�UHJXOLUDQL�VX�X�
VYRP�QL]YRGQRP� WRNX�� D� ]DYUãDYDMX� LOL� X� NDQDOL]DFLMVNRP� VXVWDYX�JUDGD�=DJUHED�NRML�
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LPD� RJUDQLþHQ� NDSDFLWHW� LOL� SDN� X� ULMHFL� 6DYL�� 1DMLQWHUHVDQWQLMH� RG� VYHJD� MHVW� NDNR� VH�
YHüLQD�RYLK�UHWHQFLMD�L]YUVQR�XNODSD�X�SULURGQL�ãXPVNL�RNROLã�WH�YHOLND�YHüLQD�VOXþDMQLK�
SUROD]QLND��SODQLQDUD��ãHWDþD�LOL�L]OHWQLND�YMHURMDWQR�QLWL�QH�]QD�GD�SUROD]L�SRUHG�UHWHQFLMH�
LDNR�]DVLJXUQR�SULPMHüXMH�QHNDNYH�EHWRQVNH�JUDÿHYLQH�WLSD�SUHOMHY��EU]RWRN�LOL�VODSLãWH��8�
QDVWDYNX�VH�GDMH�WDEOLþQL�SULND]�L]JUDÿHQLK�UHWHQFLMD�QD�0HGYHGQLFL��WDEOLFD����

7DEOLFD����3UHJOHG�L]JUDÿHQLK�UHWHQFLMD�QD�0HGYHGQLFL

Retencija Vodotok
Godina 

izgradnje
Visina 

brane (m)
Retencijski 

volumen (m3)

1 Bidrovec I Bidrovec - Trnava 1976 6 11.000

2 Štefanovec II Štefanovec 1982 7,4 209.000

3 Kustošak E Mali potok - Kustošak 1982 11,9 28.600

4 Dubravica I Markovec - Dubravica 1983 12,8 32.000

5 Kustošak F III Kustošak 1983 13,4 43.000

6 Črnomerec Črnomerec 1984 12 148.000

7 Vidovec II Vidovec - Trnava 1984 8,9 27.300

8 Čokot Mikulić potok - Vrapčak 1985 26 208.000

9 Sopot Vrapčak 1985 23 163.480

10 Kuniščak Kuniščak 1986 12,6 54.000

11 Fučkov Jarek Fučkov Jarek 1986 11 27.600

12 Lagvić Kraljevečki potok 1991 27,6 127.000

13 Pusti Dol Pustodol 1992 26,5 134.000

14 Jazbina Bliznec 1997 16,3 481.300

15 Jelenovac I Jelenovac 1996 14,1 52.380

16 Vidovec II Vidovec - Trnava 1999 13,8 169.200

17 Bidrovec II Bidrovec - Trnava 1999 13,9 164.150

18 Jezerčica Jezerčica - Čučerska Reka 1999 10 14.540

19 Trnava Trnava 2001 12,5 135.000

Ukupno:    2.229.550

3UHPD� SRGDFLPD� +UYDWVNLK� YRGD� L]� RåXMND� ������ JRGLQH�� VYHXNXSQL� EURM� L]JUDÿHQLK�
UHWHQFLMD�þHOQRJ�WLSD�X�5HSXEOLFL�+UYDWVNRM�MH�����9*2�9DUDåGLQ�±����9*2�2VLMHN�±�����
9*2�=DJUHE�±�����9*2�6ODYRQVNL�%URG�±����9*2�5LMHND�±�����9*2�6SOLW�±�����%LWQR�MH�
XRþLWL�NDNR�UHWHQFLMH�SRVWRMH�QD�SRGUXþMLPD�VYLK�9*2�D��D�PHÿX�QDMLQWHUHVDQWQLMLPD��LDNR�
L�PHÿX�QDMPDQMLPD��VX�VYDNDNR�RQH�L]JUDÿHQH�]D�]DãWLWX�JUDGD�&UHVD�RG�EXMLþQLK�SRSODYD�
V�RNROQLK�EUGD��7H�GYLMH�VX�XMHGQR�L�MHGLQH�UHWHQFLMH�QD�QDãLP�RWRFLPD��VOLND����
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6OLND����5HWHQFLMD�-D]ELQD�QD�SRWRNX�%OL]QHF

6OLND����%UDQD�UHWHQFLMH�/DJYLü
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6OLND����5HWHQFLMH�&��L�&��]D�]DãWLWX�RG�EXMLþQLK�SRSODYD�JUDGD�&UHVD�QD�RWRNX�&UHVX

'UXJL�WLS�UHWHQFLMD�RELþQR�QD]LYDPR�ERþQLP�UHWHQFLMDPD�MHU�VH�JUDGH��RGQRVQR�ORFLUDMX�
SDUDOHOQR� V� YRGRWRNRP�� 2YDNDY� WLS� UHWHQFLMD� QDMþHãüH� VH� JUDGL� X� VUHGQMLP� WRNRYLPD�
YRGRWRND�� RGQRVQR� QD� PMHVWLPD� JGMH� VX� ULMHþQH� GROLQH� UHODWLYQR� ãLURNH� WH� VH� RYDNYH�
UHWHQFLMH� þHVWR� QD]LYDMX� L� QL]LQVNLP� UHWHQFLMDPD��1L]LQVNH� UHWHQFLMH� X� SUDYLOX� VX� SXQR�
YHüHJ� NDSDFLWHWD� RG� EUGVNLK� UHWHQFLMD�� D� ]DX]LPDMX� L� SXQR� YHüX� SRYUãLQX� ]DSODYQRJ�
SURVWRUD�� 9HOLþLQD� UHWHQFLMH�� RGQRVQR� UHWHQFLMVNRJ� SURVWRUD� RGUHÿXMH� VH� RYLVQR� R�
KLGURORãNLP� SULOLNDPD�� YHOLþLQL� UDVSRORåLYRJ� SURVWRUD� L� YHOLþLQL� PDNVLPDOQRJ� SURWRND�
NRML�PRåH�SULKYDWLWL�YRGRWRN�QL]YRGQR�RG�UHWHQFLMH��3XQMHQMH�RYRJ�WLSD�UHWHQFLMD�PRåH�
ELWL�SRWSXQR�QHNRQWUROLUDQR��DOL� LVWR� WDNR� L�SRWSXQR�NRQWUROLUDQR�SRPRüX�]DSRUQLFD�QD�
XSXVQR�LVSXVQLP�XVWDYDPD�X�QDVLSX��1DMþHãüL�VOXþDM�MH�LSDN�GMHORPLþQD�NRQWUROD�SXQMHQMD�
UHWHQFLMD� MHU� VH� UHWHQFLMVNL� SURVWRU�� RVLP� SXWHP� SUHOMHYD� L� XVWDYD�� RELþQR� ]DSXQMDYD� L�
VYRMLP�YODVWLWLP�SULURGQLP�YRGRWRFLPD�NRML�SURWMHþX�NUR]�UHWHQFLMVNL�SURVWRU��3UDåQMHQMH�
VH� WDNRÿHU�PRåH� RGYLMDWL� QHNRQWUROLUDQR� LDNR� MH� QDUDYQR� SXQR� EROMH� WHKQLþNR� UMHãHQMH�
XNROLNR�VH�RQR�RGYLMD�SRWSXQR�NRQWUROLUDQR�XVWDYDPD�
8� 5HSXEOLFL� +UYDWVNRM� YHOLND� YHüLQD� QL]LQVNLK� UHWHQFLMD� SXQL� VH� L� SUD]QL� SRWSXQR�
QHNRQWUROLUDQR��ãWR�]ERJ�NRQ¿JXUDFLMH�WHUHQD��ãWR�]ERJ�QHGRVWDWND�¿QDQFLMVNLK�VUHGVWDYD�
]D�L]JUDGQMX�XVWDYD��'MHORPLþQD�NRQWUROD�SRVWRML�VDPR�X�UHWHQFLMVNRP�VXVWDYX�/RQMVNRJ�
SROMD�JGMH�VH�YHOLNH�NROLþLQH�YRGD�ULMHNH�6DYH�SXWHP�XVWDYD�3UHYODND��VOLND����L�7UHEHå�
SUYR�XSXãWDMX�X�/RQMVNR�SROMH��D�]DWLP�SXWHP�XVWDYH�7UHEHå�NRQWUROLUDQR�L�LVSXãWDMX�L]�
/RQMVNRJ�SROMD��1DMRþLWLML�SULPMHU�NDNR�MH�GREUR�LPDWL�PRJXüQRVW�NRQWUROH�QDG�XSXãWDQMHP�
RGQRVQR�LVSXãWDQMHP�L]�UHWHQFLMVNRJ�SURVWRUD�MH�2GUDQVNR�SROMH��1DLPH��2GUDQVNR�SROMH�MH�
UHWHQFLMD�VPMHãWHQD�X�GHVQRP�VDYVNRP�]DREDOMX��SXQL�VH�VDYVNLP�YRGDPD�SUHNR�SUHOMHYD�
-DQNRPLU� SXWHP� RWHUHWQRJ� NDQDOD� 6DYD�2GUD� WH� QD� XãüX� ULMHNH� 2GUH� X� ULMHNX� .XSX��
SRYUDWQLP�YRGDPD� ULMHNH�.XSH�� 6WDQMHP�X� UHWHQFLML� VH�� GDNOH�� QH�PRåH� XSUDYOMDWL��1D�
VMHYHUX�MX�RPHÿXMX�VDYVNL�QDVLSL�L�RERGQL�QDVLSL�]D�]DãWLWX�WULMX�VHOD��7UHEDUMHYD�'HVQRJ��
0DUWLQVNH�9HVL�'HVQH�L�7LãLQD�.DSWROVNH��WH�QDVLS�RNR�VHOD�/HNHQLND��.DSDFLWHW�UHWHQFLMH�
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2GUDQVNRJ�SROMD� MH�QHãWR�YHüL�RG�����PLOLMXQD�P3��D�þDN�L� WR�VH�SRND]DOR�QHGRVWDWQLP�
WLMHNRP�YHOMDþH�������JRGLQH�NDGD�VX�SRSODYQH�YRGH�X�2GUDQVNRP�SROMX�VWLJOH�QDGRPDN�
9HOLNH�*RULFH� L� SRSODYLOH� QHNROLNR�GHVHWDND�NXüD�QD�SRGUXþMX�ýLþND�3ROMDQH��2YDNDY�
VFHQDULM�YMHURMDWQR�VH�MH�PRJDR�L�L]EMHüL�GD�MH�SRVWRMDOD�XVWDYD�QD�XãüX�ULMHNH�2GUH�X�ULMHNX�
.XSX�NRMRP�EL�VH�NRQWUROLUDQR�YUãLOR�XSXãWDQMH�YRGD�L]�ULMHNH�.XSH�X�2GUDQVNR�SROMH�
3UHPD� SRGDFLPD� +UYDWVNLK� YRGD� L]� RåXMND� ������ JRGLQH�� VYHXNXSQL� EURM� L]JUDÿHQLK�
QL]LQVNLK� UHWHQFLMD� X� 5HSXEOLFL� +UYDWVNRM� MH� ��� XNXSQRJ� NDSDFLWHWD� YHüHJ� RG� ����
PLOLMDUGH�P3��1DM]QDþDMQLML�UHWHQFLMVNL�VXVWDYL�VX�VYDNDNR�/RQMVNR�SROMH�NDSDFLWHWD�RNR�
����PLOLMXQD�P3��VOLND�����0RNUR�SROMH������PLOLMXQD�P3���2GUDQVNR�SROMH������PLOLMXQD�
P3���äXWLFD������PLOLMXQD�P3���=HOHQLN�����PLOLMXQD�P3���7UVWLN�����PLOLMXQD�P3) i Opeka 

����PLOLMXQD�P3��� 6YH� RYH� QDEURMHQH� UHWHQFLMH� SUHGVWDYOMDMX� VXVWDY� REUDQH� RG� SRSODYD�
6UHGQMHJ� SRVDYOMD� NRMLP� VH� ]DSUDYR� GLUHNWQR� ãWLWL� FLMHOR� SRGUXþMH� QL]YRGQR� RG� JUDGD�
=DJUHED�VYH�GR�-DVHQRYFD��D�]DVLJXUQR�LPD�XWMHFDMD�L�QD�VQLåHQMH�YRGRVWDMD�ULMHNH�6DYH�
L�GDOMH��QL]YRGQR��âWR�VH�SDN� WLþH�UHWHQFLMH�.XSþLQD��QMH]LQ�SRSODYQL�SRWHQFLMDO�RG�����
PLOLMXQD�P3�WUHQXWQR�VH�QH�PRåH�LVNRULVWLWL�MHU�NDUORYDþNL�GLR�VXVWDYD�REUDQH�RG�SRSODYD�
QLMH�]DYUãHQ��5HWHQFLMD�.XSþLQD�XVWYDUL�SUHGVWDYOMD�QL]LQVNR�ãXPVNR�SRSODYQR�SRGUXþMH�
X�OLMHYRP�]DREDOMX�NDQDOD�.XSD�.XSD�L�QMH]LQD�SODQLUDQD�IXQNFLMD�MH�YH]DQD�X]�SULKYDW�
YHOLNLK�YRGD�L]�NDQDOD�.XSD�.XSD��D�NRML�üH�ELWL�PRJXüH�SULKYDWLWL�WHN�QDNRQ�SODQLUDQH�
L]JUDGQMH�XVWDYH�L�ERþQRJ�SUHOMHYD�QD�NDQDOX�.XSD�.XSD��6WDYOMDQMHP�UHWHQFLMH�.XSþLQD�
X�IXQNFLMX�RþHNXMH�VH�]QDWQR�VPDQMHQMH�UL]LND�RG�SRMDYH�SRSODYD�QD�ãLUHP�NDUORYDþNRP�
SRGUXþMX��2G�RVWDOLK�QL]LQVNLK�UHWHQFLMD�YDOMD�VSRPHQXWL�L�SULURGQX�UHWHQFLMX�/LSRYR�SROMH�
X� .RVLQMVNRM� GROLQL� JGMH� GR� SODYOMHQMD� GROD]L� JRWRYR� VYDNH� JRGLQH� SULOLNRP� RWDSDQMD�
VQLMHJD�V�SRGUXþMD�9HOHELWD�]ERJ�RJUDQLþHQRVWL�NDSDFLWHWD�SRQRUD�ULMHNH�/LNH��1H�VPLMH�
VH�]DERUDYLWL�VSRPHQXWL�QLWL�.RSDþNL�ULW��þLMH�VH�SULURGQR�SRSODYQR�SRGUXþMH�SURVWLUH�QD�
SUHNR����WLVXüD�KHNWDUD��1DUDYQR��SRSODYOMHQRVW�SRYUãLQD�X�.RSDþNRP�ULWX�XPQRJRPH�
RYLVL�R�YRGRVWDMX�'XQDYD��LDNR�VX�SRSODYH�PRJXüH�L�XVOLMHG�GXJRWUDMQLK�L�RELOQLK�RERULQD�
,]QLPQD�YULMHGQRVW�FMHORNXSQRJ�VXVWDYD�L�EUGVNLK�L�QL]LQVNLK�UHWHQFLMD��VOLND����SRND]XMH�
VH� SULOLNRP� VYDNH� REUDQH� RG� SRSODYH��7DNR� MH� ELOR� L� ]DGQML� SXW� WLMHNRP� RåXMND� ������
JRGLQH� NDGD� VX� VDPR� VDYVNH� UHWHQFLMH� �/RQMVNR� SROMH��0RNUR� SROMH��2GUDQVNR� SROMH� L�
=HOHQLN��]DMHGQR�SULKYDWLOH�YLãH�RG�����PLOLMDUGL�P3�YRGH�L�QD�WDM�QDþLQ�]QDWQR�GRSULQLMHOH�
VPDQMHQMX�UL]LND�RG�SRSODYD�L�L]UDYQR�XWMHFDOH�QD�XVSMHãQRVW�SURYHGEL�PMHUD�REUDQH�RG�
SRSODYD��3RWUHEQR�MH�QDSRPHQXWL�NDNR�MH�SURãOH�JRGLQH�L]JUDGQMRP�L�QDGYLãHQMHP�MXåQRJ�
QDVLSD�UHWHQFLMH�/RQMVNR�SROMH�GRGDWQR�SRYHüDQ�NDSDFLWHW�UHWHQFLMH�]D�����PLOLMXQD�P3,

ãWR�VH�SRND]DOR�RG�L]QLPQH�YDåQRVWL�WLMHNRP�SURYHGEL�PMHUD�REUDQH�RG�SRSODYD�EXGXüL�GD�
MH�]D�GYD�GR�WUL�GDQD�RPRJXüHQR�GRGDWQR�DNXPXOLUDQMH��RGQRVQR�QHLVSXãWDQMH�SRSODYQLK�
YRGD� L]� UHWHQFLMVNRJ� ED]HQD� /RQMVNRJ� SROMD� QHSRVUHGQR� X]YRGQR� RG� -DVHQRYFD� L� ãWR�
MH� VLJXUQR� VSULMHþLOR� GD� YRGRVWDML� QD� SRGUXþMX� -DVHQRYFD� EXGX� YLãL� RG� LRQDNR� GRVDG�
PDNVLPDOQR�]DELOMHåHQLK������FP��
1H�VPLMH�VH�]DQHPDULWL�QLWL�L]QLPQR�YHOLNL�]QDþDM�UHWHQFLMD�X�VPLVOX�]DãWLWH�SULURGH��7DNR�
VX�/RQMVNR�SROMH�L�.RSDþNL�ULW�XMHGQR�L�SDUNRYL�SULURGH��.RSDþNL�ULW�XMHGQR�MH�L�QDMVWDULML�
SDUN�SULURGH�X�5HSXEOLFL�+UYDWVNRM��1DMYHüH�MH�UDVWLOLãWH�L�PULMHVWLOLãWH�VODWNRYRGQH�ULEH�X�
3RGXQDYOMX�L�QDMYDåQLML�RUQLWRORãNL�UH]HUYDW�X�+UYDWVNRM��8�QMHPX�VH�VYDNH�JRGLQH�JQLMH]GL�
RNR� ���� YUVWD� SWLFD�� D� YHOLND� ELRUD]QROLNRVW� RG� ����� ELRORãNLK� YUVWD� RGUD]� MH� ERJDWH�
ÀRUH�L�IDXQH�SDUND��KWWSV���SS�NRSDFNL�ULW�KU����6�GUXJH�SDN�VWUDQH��SDUN�SULURGH�/RQMVNR�
SROMH�SURVWLUH�VH�QD�SUHNR����WLVXüD�KHNWDUD�L�NDR�WDNDY�QDMYHüH�MH�]DãWLüHQR�PRþYDUQR�
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SRGUXþMH�QH�VDPR�X�5HSXEOLFL�+UYDWVNRM�YHü�L�X�FLMHORP�SRGXQDYVNRP�SRUMHþMX��KWWS���
ZZZ�SS�ORQMVNR�SROMH�KU����+UYDWVNH�YRGH�LPDMX�L]X]HWQR�GREUX�VXUDGQMX�V�LQVWLWXFLMDPD�
NRMH�XSUDYOMDMX�SDUNRYLPD�SULURGH��3RVHEQR�VH�WR�RGQRVL�QD�SDUN�SULURGH�/RQMVNR�SROMH�
NDGD�WLMHNRP�OMHWQRJ�VXãQRJ�UD]GREOMD�L�XNROLNR�QH�SULMHWH�SRSODYH��+UYDWVNH�YRGH�LPDMX�
PRJXüQRVW� ]DWYDUDQMHP�XVWDYH�7UHEHå�PDOR� SRYLVLWL� UD]LQX� YRGH� L� QD� WDM� QDþLQ� EDUHP�
PDOR� SRYHüDWL� SRSODYOMHQRVW� SRYUãLQD� X� VDPRP� SROMX� WH� RODNãDWL� åLYRW�PQRJREURMQLP�
åHGQLP�L�JODGQLP�ELOMNDPD�L�åLYRWLQMDPD�

6OLND����.RQWUROLUDQR�XSXãWDQMH�YHOLNLK�YRGD�ULMHNH�6DYH�SXWHP�XVWDYH�3UHYODND�X�
SULURGQR�SRSODYQD�SRGUXþMD�/RQMVNRJ�SROMD
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6OLND����3RSODYQR�ãXPVNR�SRGUXþMH�/RQMVNRJ�SROMD�X]�,VWRþQL�QDVLS�UHWHQFLMH

6OLND����3URVWRUQL�SULND]�UHWHQFLMD�QD�SRGUXþMX�5HSXEOLNH�+UYDWVNH
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1D�NUDMX�PRåHPR�]DNOMXþLWL�NDNR�VH�X�]DGQMLK����DN�JRGLQD�SULPMHüXMH�VYH�YHüL�HIHNW�
NOLPDWVNLK�SURPMHQD�ãLURP�VYLMHWD��DOL�LVWR�WDNR�L�QD�SRGUXþMX�5HSXEOLNH�+UYDWVNH��6YH�
XþHVWDOLMH�VH�L]PMHQMXMH�HNVWUHPQR�VXãQD�L�HNVWUHPQR�NLãQD�UD]GREOMD��1DUDYQR��VYH�WR�VH�
RGUDåDYD�L�QD�KLGURORãNH�FLNOXVH�YRGRWRND�WLMHNRP�JRGLQH�WH�VH�GRJDÿDMX�VYH�XþHVWDOLMH�
SRMDYH�YHOLNLK�YRGQLK�YDORYD��7DNR�VX�X�]DGQMLK����DN�JRGLQD�QD�JRWRYR�VYLP�ULMHNDPD�
L�PMHUQLP�SRVWDMDPD�X�5HSXEOLFL�+UYDWVNRM�SUHPDãHQL�PDNVLPDOQR�]DELOMHåHQL�YRGRVWDML�
X�SRYLMHVWL��XNOMXþXMXüL�L�QDMQRYLML�QD�ULMHFL�6DYL�X�-DVHQRYFX�L]�RåXMND�RYH�JRGLQH�NRML�MH�
QDGPDãLR�VWDUL�PDNVLPXP�L]�GDYQH�������JRGLQH�]D�þDN����FHQWLPHWDU�
6�RE]LURP�QD�QDMDYH�L�GXJRURþQH�SURJQR]H�]D�RþHNLYDWL�MH�NDNR�üH�VH�WUHQG�NOLPDWVNLK�
SURPMHQD�L�L]UDåHQLK�KLGURORãNLK�HNVWUHPD�QDVWDYLWL��6WRJD�MH�QXåQD�SULODJRGED�QD�QDYHGHQH�
SRMDYH��ãWR�]DKWLMHYD�åXUQX�VDQDFLMX��UHNRQVWUXNFLMX�L�JUDGQMX�SRMHGLQLK�GLRQLFD�QDVLSD��
NDR�L�GUXJLK�UHJXODFLMVNLK�L�]DãWLWQLK�YRGQLK�JUDÿHYLQD��XNOMXþXMXüL�QDUDYQR�L�UHWHQFLMH��D�
VYH�X�FLOMX�VPDQMHQMD�UL]LND�RG�SRMDYH�SRSODYD�L�QMLKRYLK�SRVOMHGLFD��8�WX�VYUKX�+UYDWVNH�
YRGH� SRNUHQXOH� VX� SURMHNWH� UHNRQVWUXNFLMH� L� RMDþDQMD� OLMHYRREDOQLK� VDYVNLK� QDVLSD� QD�
SRGUXþMX�äXSDQMVNH�3RVDYLQH�� RGQRVQR� RG� GUåDYQH� JUDQLFH� V�5HSXEOLNRP�6UELMRP�GR�
6WDUH�*UDGLãNH��YLãH�RG�����PLOLMXQD�NXQD��WH�L]JUDGQMX�NRPSOHWQRJ�VXVWDYD�REUDQH�RG�
SRSODYD�QD�ãLUHP�NDUORYDþNRP�SRGUXþMX������PLOLMXQD�NXQD���NDR�L�]DãWLWX�RG�SRSODYD�
QD�SRGUXþMX�JUDGD�2JXOLQD������PLOLMXQD�NXQD���RGQRVQR�VYHXNXSQR�����PLOLMDUGL�NXQD��
6XVWDY�REUDQH�RG�SRSODYD�JUDGD�.DUORYFD�SRGUD]XPLMHYD�L�VWDYOMDQMH�UHWHQFLMH�.XSþLQD�
X�SRWSXQX�IXQNFLMX��GRN�]DãWLWD�RG�SRSODYD�JUDGD�2JXOLQD�XNOMXþXMH�L�L]JUDGQMX�UHWHQFLMH�
+UHOMLQ�2JXOLQVNL�QD�ULMHFL�'REUL��1DUDYQR��X]�RYH�GYLMH�VSRPHQXWH��SRWUHEQR�MH�QDVWDYLWL�
V� L]JUDGQMRP� L� GUXJLK� UHWHQFLMD� SUHPD� YLãHJRGLãQMHP� SURJUDPX� JUDGQMH� L� VWUDWHJLML�
XSUDYOMDQMD�YRGDPD�NDNR�EL�VH�ãWR�YLãH�VPDQMLR�UL]LN�RG�SRMDYH�SRSODYD�
3RWUHEQR� MH� WDNRÿHU�GRGDWQR� UD]YLMDWL� L� XQDSUHÿLYDWL�PHÿXQDURGQX�YRGQR�JRVSRGDUVNX�
VXUDGQMX�NYDOLWHWQD�YRGQR�JRVSRGDUVND�VXUDGQMD�PRåH�ELWQR�XWMHFDWL�QD�VPDQMHQMH�UL]LND�
RG�SRSODYD��8�WRP�VPLVOX�SRWUHEQR�MH�YLãH�SDåQMH�SRVYHüLYDWL�L�XODJDWL�X�PHÿXQDURGQH�
SURMHNWH�MHU�VH�QD�NUDMX�XYLMHN�LVSRVWDYL�GD�MH�WRþQD�RQD�L]UHND�ÄVYL�PL�åLYLPR�QL]YRGQR³�
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>�@� 1RYRVHO�7��� Ä6YL�PL� åLYLPR� QL]YRGQR� �� UHWHQFLMH� X� REUDQL� RG� SRSODYD³��ýDVRSLV�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.06.

PRIMJENA VIŠEKRITERIJSKE ANALIZE U

PROCESIMA

6$ä(7$.�8�RYRP�UDGX�SULND]DW�üH�VH�PRJXüQRVWL�SULPMHQH�PHWRGD�YLãHNULWHULMVNH�DQDOL-
]H��9.$��X�XSUDYOMDQMX�SRGUXþMLPD�L]ORåHQLP�HUR]LMVNLP�SURFHVLPD�X]URNRYDQLK�YRGRP�
QD�WHPHOMX�DQDOL]H�UHFHQWQH�OLWHUDWXUH�L�LVWUDåLYDQMD��$QDOL]D�MH�SRND]DOD�GD�MH�SULPMHQX�
PHWRGD�9.$�PRJXüH�SRGLMHOLWL�SUHPD�YUVWL�SUREOHPD�NRML�VH�UMHãDYD�QD��LQGHQWL¿NDFLMX�
åDULãQLK�SRGUXþMD�XJURåHQLK�HUR]LMRP�L�RGDELU�QDMEROMH�PHWRGH�]D�]DãWLWX�RG�HUR]LMH��0RåH�
VH�]DNOMXþLWL�GD�VX�QDMþHãüH�NRULãWHQH�9.$�PHWRGH�3520(7+((��3UHIHUHQFH�5DQNLQJ�
2UJDQL]DWLRQ�0(7+RG�IRU�(QULFKPHQW�(YDOXDWLRQV�, ELECTRE��(/LPLQDWLRQ�DQG��(W��
&KRLFH�7UDQVODWLQJ�5HDOLW\�, AHP �$QDO\WLF�+LHUDUFK\�3URFHVV��L�6$:��6LPSOH�$GGLWLYH�
:HLJKWLQJ���þHVWR�X�NRPELQDFLML�VD�$UF*,6�RP��
./-8ý1(�5,-(ý,��YLãHNULWHULMVND�DQDOL]D��HUR]LMD��YRGD��XSUDYOMDQMH

-
MENT OF AREAS EXPOSED TO EROSION PROCESSES

$%675$&7��7KLV�SDSHU�SUHVHQWV�WKH�DSSOLFDWLRQ�RI�PXOWL�FULWHULD�DQDO\VLV��0&$��PHWKRGV�
LQ�WKH�PDQDJHPHQW�RI�DUHDV�H[SRVHG�WR�HURVLRQ�SURFHVVHV�FDXVHG�E\�ZDWHU��DQG�LV�EDVHG�
RQ�UHFHQW�OLWHUDWXUH�DQG�UHVHDUFK�DQDO\VLV��7KH�DQDO\VLV�KDV�VKRZQ�WKDW�WKH�DSSOLFDWLRQ�RI�
WKH�0&$�PHWKRGV�FDQ�EH�GLYLGHG�DFFRUGLQJ�WR�WKH�W\SH�RI�SUREOHP�LQ�WZR�JURXSV��LGHQWL-
¿FDWLRQ�RI�WKH�IRFDO�DUHDV�D൵HFWHG�E\�HURVLRQ�DQG�VHOHFWLRQ�RI�WKH�EHVW�HURVLRQ�SURWHFWLRQ�
PHWKRG��,W�FDQ�EH�FRQFOXGHG�WKDW�PRVW�FRPPRQO\�XVHG�0&$�PHWKRGV�DUH�3520(7+((�
�3UHIHUHQFH� 5DQNLQJ�2UJDQL]DWLRQ�0(7+RG� IRU� (QULFKPHQW� (YDOXDWLRQV��� (/(&75(�
�(/LPLQDWLRQ�DQG��(W��&KRLFH�7UDQVODWLQJ�5HDOLW\���$+3��$QDO\WLF�+LHUDUFK\�3URFHVV��
DQG�6$:��6LPSOH�$GGLWLYH�:HLJKWLQJ���RIWHQ�FRPELQHG�ZLWK�$UF*,6�
.(<:25'6��PXOWL�FULWHULD�DQDO\VLV��HURVLRQ��ZDWHU��PDQDJHPHQW

1. UVOD

8�GDQDãQMH�YULMHPH��GHJUDGDFLMD�WOD�HUR]LMRP�SUHGVWDYOMD�R]ELOMDQ�SUREOHP��(UR]LMRP�MH�GR�
VDGD�QHSRYUDWQR�XQLãWHQR�����PLOLMXQD�KHNWDUD�SROMRSULYUHGQRJ�]HPOMLãWD�ãWR�SUHGVWDYOMD�
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RNR������XNXSQLK�REUDGLYLK�SRYUãLQD�QD�=HPOML��.LVLü�L�VXU���������
2VLP�SUREOHPD�QHSRYUDWQRJ�JXELWND�WOD�� WUDQVSRUWLUDQL�HUR]LMVNL�QDQRV��XNROLNR�VH�UDGL�
R� WUHWLUDQRP� WOX�� SUHGVWDYOMD� YHOLNL� SUREOHP� ]D� RNROLã� L� VOLYQH� YRGH�� 7DNDY� MH� QDQRV�
RERJDüHQ� YHOLNRP� NROLþLQRP� KUDQMLYLK� WYDUL�� SRVHELFH� QLWUDWD�� DOL� L� SHVWLFLGD��8NROLNR�
QDYHGHQH�WYDUL�GRÿX�X�GRWLFDM�V�YRGRP��VPDQMXMX�XSRWUHEOMLYRVW�YRGH�X�NRQYHQFLRQDOQH�
VYUKH�±�]D�SLüH�L�X]JRM�ULEH�WH�GROD]L�GR�FMHORNXSQRJ�SRUHPHüDMD�ELRORãNH�UDYQRWHåH�VD�
WHãNR�SUHGYLGLYLP�SRVOMHGLFDPD��.LVLü�L�VXU���������
1DMRSDVQLML�L�QDM]QDþDMQLML�SURFHV�RãWHüHQMD�WOD�QD�SRGUXþMX�+UYDWVNH�SUHGVWDYOMD�HUR]LMD�
YRGRP� NRMD� XWMHþH� QD� JRVSRGDUVNL� UD]YRM�� SRVHELFH� QD� SROMRSULYUHGX� L� ãXPDUVWYR��
*XELWNRP�WOD�QDNRQ�HUR]LMH�VPDQMXMH�VH�SRYUãLQD�SRWUHEQD�]D�REUDGX�L�ELOMQX�SURL]YRGQMX�
WH�VH�VPDQMXMH�GXELQD�WOD��7DNRÿHU�GROD]L�GR�SRUDVWD�þHVWLFD�X�NDQDOLPD��ULMHNDPD��MH]HULPD�
L�DNXPXODFLMDPD��]DJDÿHQMD�SRYUãLQVNLK�L�SRG]HPQLK�YRGD��2GQRãHQMH�RUDQLþQRJ�VORMD�
WOD�X�YRGH�PRåH�SURX]URþLWL�QMLKRYX�HXWUR¿NDFLMX��8NROLNR�VH�HUR]LMVNL�SURFHVL�GHãDYDMX�
X�VXãQLP�UD]GREOMLPD�SRJRGXMH�VH�GH]HUWL¿NDFLMVNLP�SURFHVLPD��+XVQMDN�L�%RJXQRYLü��
2002).

8QRV� HUR]LMVNRJ� QDQRVD� X� DNXPXODFLMH� PRåH� GRYHVWL� GR� VNUDüHQMD� QMLKRYRJ� YLMHND�
NRULãWHQMD��+ROMHYLü��������
'R�GHJUDGDFLMVNLK�SURFHVD�WOD�PRåH�GRüL�QD�SULURGDQ�QDþLQ�LOL�LK�PRåH�SUR]URþLWL�þRYMHN�
]ERJ�QHRGJRYDUDMXüHJ�QDþLQD�NRULãWHQMD�L�XSUDYOMDQMD�]HPOMLãWHP��
8SUDYR�QD�SRGUXþMLPD�SRWHQFLMDOQR�XJURåHQLP�HUR]LMVNLP�SURFHVLPD�SRWUHEQR�MH�SRPQR�
SODQLUDWL�XSUDYOMDQMH� WOLPD� L�YRGDPD��=DãWLWD�RG�HUR]LMH�PRUD�ELWL�XVPMHUHQD�QD�]DãWLWX�
VDPLK�WDOD�RG�QMLKRYH�GDOMQMH�GHJUDGDFLMH�WH�]DãWLWX�YRGD�RG�RQHþLãüHQMD�L�YHüLK�NROLþLQD�
WUDQVSRUWLUDQRJ�HUR]LMVNRJ�QDQRVD��6DP�NRQFHSW�XSUDYOMDQMD�WOLPD�L�YRGDPD�QD�WDNYRP�
SRGUXþMX�PRUD� REXKYDWLWL� DNWLYQRVWL� L� PMHUH� QH� VDPR� QD� REUDGLYLP� SRYUãLQDPD�� NRMH�
VX� X� SUDYLOX� QDML]ORåHQLMH� HUR]LMVNLP� SURFHVLPD�� YHü� L� QD� QHREUDGLYRP� WOX� L� XUEDQLP�
SRYUãLQDPD��8�VYLMHWX�VH�SULPMHQMXMH�QL]�UD]OLþLWLK�VWUXNWXUDOQLK�L�QHVWUXNWXUDOQLK�PMHUD�
XVPMHUHQLK� ND� XEODåDYDQMX� L� SUHYHQFLML� HUR]LMVNLK� SURFHVD��2GDELU� DGHNYDWQLK�PMHUD� L�
QMLKRYD�SULPMHQD�QD�SRGUXþMX�RG�LQWHUHVD�YHRPD�MH�NRPSOHNVQD�L�RYLVL�R�QL]X�þLPEHQLND��
D� RGDELU� WUHED� WHPHOMLWL� QD� YHüHP� EURMX� UD]OLþLWLK� NULWHULMD�� -HGDQ� RG� DODWD� ]D� SRPRü�
SUL� L]ERUX� RGJRYDUDMXüLK� L� SULKYDWOMLYLK� PMHUD� XEODåDYDQMD� L� SUHYHQFLMH� RG� HUR]LMH� MH�
YLãHNULWHULMVND�DQDOL]D��
6SRPHQXWL� DODW�� X]� SULPMHQX� RGJRYDUDMXüLK� NULWHULMD�� SUXåD� L� PRJXüQRVW� GH¿QLUDQMD�
SRGUXþMD� SRWHQFLMDOQR� XJURåHQD� HUR]LMVNLP� SURFHVLPD� WH� UDQJLUDQMD� SRGUXþMD� SUHPD�
LQWHQ]LWHWX��UD]LQL�SRWHQFLMDOD��HUR]LMH�
&LOM�SULPMHQH� WDNYRJ�DODWD� MH�RODNãDWL�GRQRVLWHOMLPD�RGOXND�NRQDþQL� L]ERU�PMHUD��NDR� L�
SRGUXþMD�QMLKRYH�SULPMHQH�WH�RPRJXüLWL�MHGQRVWDYQLMH�L�H¿NDVQLMH�SODQLUDQMH�DNWLYQRVWL�QD�
VDPRP�SRGUXþMX�LQWHUHVD��1DYHGHQR�MH�WHPHOM�RGUåLYRJ�JRVSRGDUHQMD�YRGDPD�L�WOLPD�QD�
QHNRP�SRGUXþMX��
8�RYRP�UDGX�SULND]DW�üH�VH�SULPMHQD�PHWRGD�YLãHNULWHULMVNH�DQDOL]H��9.$��X�XSUDYOMDQMX�
SRGUXþMLPD� L]ORåHQLP� HUR]LMVNLP� SURFHVLPD� X]URNRYDQLK� YRGRP� QD� WHPHOMX� DQDOL]H�
UHFHQWQH�OLWHUDWXUH�L�LVWUDåLYDQMD��0DUDVRYLü���������

2. VIŠEKRITERIJSKA ANALIZA

6�DVSHNWD�RSLVLYDQMD�YLãHNULWHULMVNRJ�RGOXþLYDQMD�PDWHPDWLþNLP�PRGHORP�SRVWRMH�GYLMH�
YUVWH�YLãHNULWHULMVNLK�SUREOHPD��1LNROLü�L�%RURYLü��������:HQJ�L�VXU��������
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�� YLãHFLOMQR�RGOXþLYDQMH��9&2��
�� YLãHDWULEXWLYQR� RGOXþLYDQMH� �9$2�� LOL� YLãHNULWHULMVND� DQDOL]D�YLãHNULWHULMVND� RSWLPDO-
L]DFLMD��9.$�����9.2��

9LãHNULWHULMVND�DQDOL]D�VH�PRåH�GH¿QLUDWL�NDR�PRGHO�GRQRãHQMD�RGOXND�NRML�VH�VDVWRML�RG�
�+DMNRZLF]�L�&ROOLQV��������
�� VNXSD�YDULMDQWL�NRMH�WUHED�UDQJLUDWL�LOL�VRUWLUDWL�GRQRVLWHOM�RGOXNH�
�� VNXSD�NULWHULMD��YHüLQRP�VX�WR�UD]QR�GLPHQ]LRQDOQL�NULWHULML�NRML�VH�VWRJD�PRJX�YUHGQR-

YDWL�VDPR�UD]OLþLWLP�PMHUQLP�MHGLQLFDPD�
�� YULMHGQRVWL��RFMHQD��VYDNH�YDULMDQWH�SR�VYDNRP�NULWHULMX��
8� PHWRGH� YLãHNULWHULMVNH� DQDOL]H� XEUDMDMX� VH� PHWRGD� GRPLQDFLMH�� PD[PLQ�� PLQPD[��
NRQMXNWLYQD�L�GLVMXQNWLYQD�PHWRGD��OHNVLNRJUDIVND�PHWRGD��PHWRGD�MHGQRVWDYQLK�DGLWLYQLK�
WHåLQD� �HQJO�� 6LPSH�$GGLWLYH�:HLJKWLQJ�� 6$:���PHWRGD� KLMHUDUKLMVNL� DGLWLYQLK� WHåLQD��
PHWRGD�YLãHDWULEXWLYQH�WHRULMH�NRULVQRVWL�YULMHGQRVWL��HQJO��0XOWL�$WWULEXWH�8WLOLW\�9DOXH�
7KHRU\��0$87�0$97���(/(&75(��(OLPLQDWLRQ�DQG��(W��&KRLFH�7UDQVODWLQJ�5HDOLW\���
7236,6��7HFKQLTXH�IRU�RUGHU�3UHIHUHQFH�E\�6LPLODULW\�WR�,GHDO�6ROXWLRQ���KLMHUDUKLMVND�
WUDGH� R൵� PHWRGD�� /,10$3� �/LQHDU� 3URJUDPPLQJ� 7HFKQLTXHV� IRP� 0XOWLGLPHQVLRQDO�
$QDO\VLV�RI�3UHIHUHQFH���3520(7+((��3UHIHUHQFH�5DQNLQJ�2UJDQL]DWLRQ�0(7+RG�IRU�
(QULFKPHQW� (YDOXDWLRQV���$+3� �$QDOLWLF�+LHUDUFK\� 3URFHVV���$13� �$QDO\WLF�1HWZRUN�
3URFHVV���9,.25��YLãHNULWHULMVNR�NRPSURPLVQR�UDQJLUDQMH��L�GU�

3. PRIMJERI KORIŠTENJA VIŠEKRITERIJSKE ANALIZE U

PROCESIMA

$QDOL]RP� UDVSRORåLYH� OLWHUDWXUH� L]GYRMHQR� MH� RVDP� UDGRYD� X� NRMLPD� VH� YLãHNULWHULMVND�
DQDOL]D�SULPMHQMXMH�]D�UMHãDYDQMH�HUR]LMVNH�SUREOHPDWLNH�WH�VH�PRåH�]DNOMXþLWL�NDNR�MH�RQD�
ãLURNR�SULPMHQMLYD��1DMYDåQL�HOHPHQWL�SULPMHQH�9.$�X�DQDOL]LUDQLP�UDGRYLPD�SULND]DQL�
su u Tablici 1.

8�DQDOL]LUDQLP�UDGRYLPD��9.$�VH�SULPMHQMLYDOD�]D�UMHãDYDQMH�GYLMH�YUVWH�SUREOHPD�
�� LQGHQWL¿NDFLMX�åDULãQLK�SRGUXþMD�XJURåHQLK�HUR]LMRP�
�� RGDELU�QDMEROMH�PHWRGH�]DãWLWH�RG�HUR]LMH�
1DMþHãüH�VX�NRULãWHQH�3520(7+((��(/(&75(��$+3�L�6$:�PHWRGH��2VLP�QDYHGHQLK�
PHWRGD�NRULVWH� VH�$13�PHWRGD� L�PHWRGD� WHåLQVNRJ�SUHNODSDQMD�8�VOXþDMHYLPD�NDGD� MH�
WUHEDOR�NDUWRJUDIVNL�SULND]DWL�SRGUXþMD�XJURåHQD�HUR]LMRP�LOL�UDQJLUDWL�SRGUXþMD�LOL�VOLYRYH�
SR�VWXSQMX�XJURåHQRVWL��9.$�PHWRGH�VH�NRPELQLUDMX�V�*,6�RP��3UHGQRVW�NRPELQLUDQMD�
PHWRGD�9.$� L�*,6�D� MH�PRJXüQRVW� YL]XDOL]DFLMH� YDULMDQDWD� ãWR� MH� QHRSKRGQR� XNROLNR�
VH� PRUD� LGHQWL¿FLUDWL� RGUHÿHQR� SRGUXþMH�� 7DNYD� QRYD� JHQHUDFLMD� VXVWDYD� SUHGVWDYOMD�
SURVWRUQH�VXVWDYH�]D�SRWSRUX�SUL�RGOXþLYDQMX��HQJO��VSDWLDO�GHFLVLRQ�VXSSRUW�V\VWHP���
,]�7DEOLFH� ��� UD]YLGQR� MH� GD� MH� SULPMHQD�9.$� QD� SUHGPHWQRM� SUREOHPDWLFL� DNWXDOQD� V�
RE]LURP�GD�UHFHQWQRVW�REMDYOMLYDQMD�DQDOL]LUDQLK�UDGRYD��UD]GREOMH������������NDR�L�ãLURNR�
UDVSURVWUDQMHQD��6UELMD��)UDQFXVND��0DOH]LMD��,QGLMD��7UVND��$OåLU��(WLRSLMD��$UJHQWLQD���8�
7DEOLFL����QDYHGHQL�VX��DXWRUL�UDGD�LVWUDåLYDQMD��SRGUXþMH�REXKYDWD��SUREOHP��FLOM�SULPMHQH�
9.$��RGDEUDQH�PHWRGH��NULWHULML��UH]XOWDWL�L�]DNOMXþFL�SURL]DãOL�L]�LVWUDåLYDQMD��$QDOL]RP�
WLK� UDGRYD�PRJX�VH� LVWDNQXWL�RGUHÿHQH�SUHGQRVWL� L�QHGRVWDWFL�SULPMHQH�PHWRGD�9.$�X�
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XSUDYOMDQMX�SRGUXþMLPD�L]ORåHQLP�HUR]LML��
3UHGQRVWL�NRMH�VX�VH�SRND]DOH�NRG�YLãHNULWHULMVNH�DQDOL]H�X�SULPMHQL�UMHãDYDQMD�HUR]LMVNLK�
SUREOHPD�VX�
�� LVWRGREQR�X]LPDQMH�X�RE]LU�UD]OLþLWLK�NULWHULMD�þLPH�VH�L]EMHJDYD�GRQRãHQMH�RGOXND�QD�
WHPHOMX�MHGQRJ�NULWHULMD�

�� RPRJXüDYDQMH�RGOXþLYDQMD�NDGD�VH�SURFMHQMX�YDULMDQWH�YUHGQRYDQH�VXNREOMHQLP�NULWHUL-
MLPD�

�� PHWRGD�MH�WUDQVSDUHQWQD�L�HNVSOLFLWQD�
�� PRåH�VH�NRULVWLWL�SUL�XVXJODãDYDQMX�VWDMDOLãWD�UD]OLþLWLK�GLRQLND�X�SURFMHQL�
�� RODNãDYD�NRPXQLNDFLMX�L]PHÿX�GRQRVLWHOMD�RGOXND�L�ãLUH�]DMHGQLFH�
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LITERATURA
OBUHVATA

PROBLEM

CILJ PRIMJENE 

ANALIZE

ODABRANE 

METODE
KRITERIJI REZULTATI

, 2017

Srbija, 

sliv 

rijeke

Ero]LMD�WOD�NRMD�

JXELWDN�WOD�L�

poplava

GR�QDMPDQMH�UDQMLYLK�X�VYUKX�

planiranje upravljanja 

djelovanja erozije

PROMETHEE 

II, ArcGis

(AHP za 

odr

NULWHULMD�

9HJHWDFLMD��
padaline, 

HURGLELOQRVW�WOD��
WRSRJUDILMD

,GHQWLILNDFLMD�QDMUDQMLYLMLK�
- GRELYDQMH�YULMHGQLK�

LQIRUPDFLMD�NRMH�VH�PRJX�
LPSOHPHQWLUDWL�X�SODQLUDQMH�
XSUDYOMDQMD�YRGQLP�UHVXUVLPD�

bujica

3520(7+((�,,�PHWRGD�

GRQRVLWHOMX�RGOXND�SUL�

0DFDU\ i sur.,

2010

Francuska 

�1RUPDQGLMD���
sliv rijeke Oir 

(SULWRNa rijeke 

Selune)

6XVSHQGLUDQH�NUXWH�
WYDUL�NDR�SRVOMHGLFD�
HUR]LMH�VWYDUDMX�
SUREOHP�X�YRGQLP�

IXQNFLRQLUDQMH�
HNRVLVWHPD

odluka 

o razvoju regije, upravljanju 

ELECTRE III, 

ArcGis

SRYH]DQRVW�

WLMHOD��PLNUR�
WRSRJUDILMD��

i

dobiveni podaci sl

ORNDOQLP�GLRQLFLPD�NDR�

planiranju razvoja 

analiziranog kraja

ELECTRE III se pokazala kao 

HILNDVDQ�DODW�X�SURJQR]LUDQMX�

PHWRGH�MH�

NYDOLWDWLYQRJ�L�NYDQWLWDWLvnog 

LVND]LYDQMD�NULWHULMD�L�QMKRYH�

-DLVZDO�L�VXU�,
2015

Indija

(UR]LMD�WOD�X]URNXMH�

KUDQMLYLK�
WYDUL�L�druge

,GHQWLILNDFLMD�HUR]LMVNL�
UDQMLYLK�VOLYRYD�NDNR�EL�VH�

PHWRGD�]D�SUevenciju erozije 

AHP, ArcGis

*XELWDN�WOD��
prinos 

VHGLPHQDWD��
produkcija 

VHGLPHQDWD��
WUDQVSRUW�
VHGLPHQDWD��

XSRWUHED�NDQDOD��
IDNWRU�REOLND��
cirkulacija; 

GHILQLUDQH�VX�

,GHQWLILFLUDQD�VX�

117 NP2, od 20 slivova je 

SRWUHEQR�VWDYLWL�X�SURJUDP�

$+3�PRGHO�VH�SRND]DR�NDR�

VYHREXKYDWDQ�L�UDFLRQDODQ�RNYLU�
]D�VWUXNWXULUDQMH�SUREOHPD�L�
NYDQWLILFLUDQMD�QMHJRYLK�

HUR]LMVNLK�SUREOHPD.

Hasbaia i sur.

2017

slivno 

Hodna 

9HOLND�HURGLELOQRVW�

X]URNRYDWL�SRSODYH�� 0DSLUDQMH�RVMHWOMLYRVWL�
SAW, ArcGis

7RSRJUDILMD��
geologija, 

NOLPD�
�PDNVLPDOQD�
dnevna padalina); 

GHILQLUDQH�VX�

'RELYHQD�NDUWD�HUR]LMVNH�
RVMHWOMLYRVWL�DQDOL]LUDQRJ�

RVMHWOMLYRVW��VUHGQMD�
osMHWOMLYRVW�L�YLVRND�
RVMHWOMLYRVW

VX�NYDOLWHWQD�SRGORJD�]D�

ELWL�RG�YHOLNH�NRULVWL�SUL�
analiziranju GUXJLK�VOLYRYD.

7DEOLFD����$QDOL]D�UDGRYD�LVWUDåLYDQMD�X�NRMLPD�VX�PHWRGH�9.$�SULPMHQMHQH�QD�SUREOHPLPD�XSUDYOMDQMD
� SRGUXþMLPD�L]ORåHQLP�HUR]LMVNLP�SURFHVLPD
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$VVHID i sur.,

2015

(WLRSLMD��
slivno 

Koga

(UR]LMD�WOD�
SUHGVWDYOMD�SULMHWQMX�
HNRVXVWDYX��

SURGXNWLYQRJ�VORMD�
WOD��VPDQMHQMH�
poljoprivredne 

produkcije, 

]DWUSDYDQMH�EUDQD�
HUR]LMVNLP�QDQRVRP

a erozije
preklapanje,

ArcGIS 

7RSRJUDILMD��
SRWHQFLMDOQH�
lokacije jaruga, 

WOR��GHILQLUDQH�VX�

0DSLUDQMH�L�NODVLILNDFLMD�
UHJLMD�RVMHWOMLYLK�QD�HUR]LMX��
YUOR�RVMHWOMLYD��XPMHUHQR�
RVMHWOMLYD��UXEQR�RVMHWOMLYD��
neosjHWOMLYD

analize u

GIS-u VH�SRND]DOD�NDR�GREURP�
PHWRGRP�]D�SURFMHQX�UL]LND�RG�

VX�XOD]QL�SRGDFL�GHWDOMQLML�SD�VH�

-

v .

Grau i sur.,

2010

AUJHQWLQD��
sliv rijeke

%HUPHMR

)RUPLUDQMH�
PHDQGDUD�NRML�VH�X�

SUHWYDUDMX�X�JROHPR�
v

]D�SRVOMHGLFX�LPD�

sanacije

Dobivanje najbolje 

DOWHUQDWLYH�]D�VPDQMHQMH�
XWMHFDMD�HUR]LMH

ELECTRE, 

PROMETHEE,

AHP

(UR]LMD�YRGRP��
eolska erozija, 

LPSOHPHQWDFLMD�
DOWHUQDWLYD��YRGQL�
resursi, 

HNRQRPVND�GRELW��
ljudski doprinos, 

socijalna 

SULKYDWOMLYRVW

Izbor PHWRGe za prevenciju 

erozije za svako od 6 

usporedED�PHWRGD�]D�VYDNR�

2EMHGLQMDYDQMH�UH]XOWDWD�
je pokazalo 

YLVRNX�UD]LQX�NRQ]LVWHQWQRVWL�

PRJX�
oG�WUL�

QDYHGHQH�PHWRGH.

Al-Hadu i sur.,

2011
Malezija

Generiranje velike 

PDWHULMDOD�NRML�VH�
QDQRVL�X�YRGQD�WLMHOD�
u blizini kao 

posljedica 

i padalina

poje

GHJUDGDFLMX�HNRVXVWDYD

SAW

HNRQRPVNL��

socijalni; 

GHILQLUDQH�VX�

RG�HUR]LMH�]D���JODYQH�ID]H�

UH]XOWDWL�PRJX�ELWL�
SULPLMHQMHQL�QD�RVWDOLP�

5H]XOWDWL�SUHGVWDYOMDMX�WHPHOM�]D�
XVSRVWDYOMDQMH�VXVWDYD�]D�SRWSRUX�

VHGLPHQDWD�]D�VYDNX�ID]X�
.

'HPLrel i

Tuzun, 2011
Turska

Procjena najbolje 

PHWRGH�]D�
(YDOXDFLMD�PHWRGD�]D�
procjenu erozije i odabir 

QDMSRYROMQLMH�PHWRGH
ANP 

.OLPD��
WRSRJUDILMD��
NDUDNWHULVWLNH�WOD��

SRNULYHQRVW�WOD��
OMXGVND�DNWLYQRVW

analizirane 

PHWRGH�]D�SUHYHQFLMX�HUR]LMH�

JUDGQMD�YMHWRUEUDQD��SULPMHQD�

WHKQLND��RG�NRMLK�VH�SULPMHQD�

WHKniND�SRND]DOD�QDMEROMRP��

odluka

$13�PRGHO�VH�SRND]DR�GREULP�
PRGHORP�]D�DQDOL]X�RYDNYLK�

SURILOLPD�GRQRVLWHOMD�RGOXND�

.
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,DNR� VH� YLãHNULWHULMVND� RSWLPL]DFLMD� SRND]DOD� NDR� GREUD� PHWRGD� QDPHüX� VH� SRMHGLQL�
QHGRVWDFL�WH�PHWRGH�
�� UDFLRQDOQD�GHEDWD�R�UD]OLþLWLP�SUHGQRVWLPD�L�QHGRVWDFLPD�SUHGORåHQLK�YDULMDQWL�VH�PRåH�
VYHVWL�QD�UDVSUDYX�R�DSVWUDNWQLP�EURMHYLPD�

�� SRVWRML�PRJXüQRVW�VWYDUDQMD�SRJUHãQRJ�GRMPD�WRþQRVWL�SUHGVWDYOMDQMHP�NYDQWLWDWLYQLK�
SRGDWDND�WM��XNXSQH�RFMHQH��WDNYH�EURMNH�SRQHNDG�VDNULYDMX�þLQMHQLFX�GD�YLãHNULWHULMVND�
DQDOL]D�RYLVL�þHVWR�R�VXEMHNWLYQLP�SURFMHQDPD�

�� SRVWRML�PRJXüQRVW�PDQLSXODFLMH�X�SULPMHQL�SRVWXSDND�YLãHNWULWHULMVNH�DQDOL]H�
�� NRG�X]LPDQMD�X�RE]LU�GUXãWYHQRJ�LOL�VRFLMDOQRJ�DVSHNWD�VDJOHGDYDQL�VX�VDPR�SRMHGLQL�
VHJPHQWL��]GUDYOMH��VLJXUQRVW��UL]LN�RGDELUD�UMHãHQMD��GRN�VH�SRQHNDG�L]RVWDYOMD�GUXJL�
GLR� GUXãWYHQRJ� DVSHNWD� �UDGQD�PMHVWD� LOL� GUXãWYHQL� VWDQGDUG�� NRML� EL� ELOR� ELOR� QXåQR�
XNOMXþLWL� X� YLãHNULWHULMVNX� DQDOL]X�� RG� RVDP�DQDOL]LUDQLK� VWXGLMD� VDPR� MHGQD� X]LPD�X�
RE]LU�NULWHULM�SRYHüDQMD�UDGQLK�PMHVWD�

8� NRQDþQLFL� VH� PRåH� ]DNOMXþLWL� GD� VH� 9.$� SRND]DOD� SULPMHQMLYRP� ]D� GYLMH� YUVWH�
SUREOHPD��LQGHQWL¿NDFLMX�åDULãQLK�SRGUXþMD�XJURåHQLK�HUR]LMRP�L�RGDELU�QDMEROMH�PHWRGH�
]DãWLWH�RG�HUR]LMH�L]PHÿX�YLãH�SRQXÿHQLK�PHWRGD��3ULPMHQD�PHWRGD�9.$�QD�SUHGPHWQRM�
SUREOHPDWLFL�MH�DNWXDOQD�L�ãLURNR�UDVSURVWUDQMHQD�SR�VYLMHWX�
3ULPMHQMXMH�VH�YLãH�PHWRGD�9.$��(/(&75(��$+3��$13��3520(7+((��6$:���YUOR�
þHVWR�X�NRPELQDFLML�V�$UF*,6�RP�
7HPHOMHP� DQDOL]H� LVWUDåLYDQMD� SULND]DQLK� X�7DEOLFL� ��� LVWDNQXWH� VX� XWYUÿHQH� SUHGQRVWL�
L� QHGRVWDWFL� SULPMHQH� 9.$� PHWRGD� X� XSUDYOMDQMX� SRGUXþMLPD� L]ORåHQLP� HUR]LMVNLP�
SURFHVLPD��

ZAHVALA

2EMDYX� UDGD� VX¿QDQFLUDOR� MH� 6YHXþLOLãWH� X� 5LMHFL� NUR]� SURMHNW�� 2GUåLYR� XSUDYOMDQMH�
ULMHþQLP� VOLYRP� LPSOHPHQWDFLMRP� LQRYDWLYQLK� PHWRGRORJLMD�� SULVWXSD� L� DODWD �81,5,�
7(+1,&��������.
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Sanda Kolarić Buconjić, Zoran Marković

6$ä(7$.��3URMHNW�)5,6&2����3UHNRJUDQLþQR�XVNODÿHQR�VORYHQVNR���KUYDWVNR�VPDQMHQMH�
UL]LND�RG�SRSODYD�����QHJUDÿHYLQVNH�PMHUH��MH�VWUDWHãNL�SURMHNW��NRML�LPD�]D�FLOM�VPDQMHQMH�
UL]LND�RG�SRSODYD�QD�VOLYRYLPD�ULMHND�'UDJRQMH��.XSH��6XWOH��%UHJDQH�WH�QD�GLMHORYLPD�
VOLYRYD� ULMHND�'UDYH� L�0XUH�� D� SURYRGL� VH� X� RNYLUX� 3URJUDPD� SUHNRJUDQLþQH� VXUDGQMH�
6ORYHQLMD���+UYDWVND���������������,17(55(*�9���$��3ODQLUDQL�IRNXV�SURMHNWD�)5,6&2�
1 (Flood RIsk Slovenia - CURDWLD�OSHUDWLRQV����VX�SUREOHPL�ULMHþQLK�VOLYRYD�L�XSUDYOMDQMD�
UL]LFLPD�RG�SRSODYD�NRMH�MH�PRJXüH�ULMHãLWL�VDPR�]DMHGQLþNLP�LQWHUYHQFLMDPD�VORYHQVNLK�
L�KUYDWVNLK�LQVWLWXFLMD�QD�SRGUXþMX�YRGD��3XWHP�VYRMH�3ULRULWHWQH�RVL�����,QWHJULUDQR�XS-

UDYOMDQMH�UL]LFLPD�RG�SRSODYD�QD�SUHNRJUDQLþQLP�ULMHþQLP�VOLYRYLPD��3URJUDP�VXUDGQMH�
SUXåD�RYLP�LQVWLWXFLMDPD�MHGLQVWYHQX�SULOLNX�]D�SREROMãDQMH�SUHNRJUDQLþQRJ�XSUDYOMDQMD�
UL]LFLPD�RG�SRSODYD�L�VPDQMLYDQMH�UL]LND�RG�SRSODYD��3URMHNWRP�)5,6&2���üH�VH�RVWYDULWL�
GYD�FLOMD��SREROMãDQMH�NRRUGLQLUDQRJ�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�L�VPDQMHQMH�UL]LND�
RG�SRSODYD�SURYHGERP�QHJUDÿHYLQVNLK�PMHUD�WH�L]UDGD��VWXGLMVNR���SURMHNWQH��GRNXPHQ-

WDFLMH� ]D� RSWLPDOQH� JUDÿHYLQVNH� PMHUH� NRMH� üH� ELWL� SURYHGHQH� X� NDVQLMHP� VWUDWHãNRP�
SURMHNWX��LOL�YLãH�QMLK���*ODYQL�QHSRVUHGQL�UH]XOWDWL�üH�ELWL�VNXSRYL�]DMHGQLþNLK�PRGHOD��
NDUDWD�L�DODWD�]D�VYDNL�RG�ãHVW�FLOMQLK�SUHNRJUDQLþQLK�ULMHþQLK�VOLYRYD��.XSD�.ROSD��6XWOD�
6RWOD��'UDYD��0XUD��'UDJRQMD�L�%UHJDQD��V�SRYH]DQRP�SURMHNWQRP�GRNXPHQWDFLMRP�]D�
RSWLPDOQH�JUDÿHYLQVNH�PMHUH��SREROMãDQL�¿]LþNL� VXVWDYL�X]EXQMLYDQMD� WH�QHSRVUHGQL� UH-
]XOWDWL�NRML� VH�RGQRVH�QD�DNWLYQRVWL�SRGL]DQMD� VYLMHVWL�MDþDQMD�NDSDFLWHWD��3URMHNWRP�üH�
VH�UMHãDYDWL�SRWUHEH�ãLURNRJ�RSVHJD�FLOMQLK�JUXSD��D�NRQDþQL�NUDMQML�NRULVQLN�SURMHNWD�MH�
SRJRÿHQR�VWDQRYQLãWYR��&LOMHYL�SURMHNWD�PRJX�VH�RVWYDULWL�VDPR�SUHNRJUDQLþQRP�VXUDG-

QMRP��MHU�VXNODGQR�'LUHNWLYL�R�SURFMHQL�L�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD�SODQLUDQMH�XS-

UDYOMDQMD�UL]LFLPD�RG�SRSODYD�WUHED�L]YUãLWL�SULPMHQRP�SULVWXSD�ULMHþQRJ�VOLYD��NDNR�EL�VH�
GH¿QLUDOH�L�SURYHOH�RSWLPDOQH�PMHUH��3URMHNW� MH�RULJLQDODQ�]ERJ�VYRMH�VYHREXKYDWQRVWL��
NDNR�X�SRJOHGX�SURVWRUQRJ�REXKYDWD��VYL�SUHNRJUDQLþQL�ULMHþQL�VOLYRYL���WDNR�L�X�SRJOHGX�
RSVHJD�PMHUD��VYH�JODYQH�QHJUDÿHYLQVNH�PMHUH�NRMH�REXKYDüDMX�SULSUDYQRVW��SUHYHQFLMX�
i odgovor).

./-8ý1(�5,-(ý,��3URJUDP�VXUDGQMH�,17(55(*�6ORYHQLMD���+UYDWVND��SUHNRJUDQLþQL�
ULMHþQL�VOLYRYL��UL]LN�RG�SRSODYD��QHJUDÿHYLQVNH�PMHUH
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$%675$&7��7KH� SURMHFW� )5,6&2��� �&URVV�ERUGHU� KDUPRQLVHG�6ORYHQLD�&URDWLD� ÀRRG�
ULVN�UHGXFWLRQ���±�QRQ�VWUXFWXUDO�PHDVXUHV��LV�D�VWUDWHJLF�SURMHFW�ZKRVH�SXUSRVH�LV�ÀRRG�
ULVN�UHGXFWLRQ�LQ�WKH�'UDJRQMD��.XSD��6XWOD��%UHJDQD�DQG�SDUWV�RI�'UDYD�DQG�0XUD�ULYHU�
EDVLQV��,W�LV�LPSOHPHQWHG�ZLWKLQ�WKH�&RRSHUDWLRQ�3URJUDPPH�,17(55(*�9�$�6ORYHQLD�
±�&URDWLD������±�������7KH�SODQQHG�IRFXV�RI�WKH�SURMHFW�)5,6&2����Flood RIsk Slove-

nia - CURDWLD�OSHUDWLRQV����DUH�SUREOHPV�LQ�ULYHU�EDVLQV�DQG�ÀRRG�ULVN�PDQDJHPHQW�WKDW�
FDQ�EH�VROYHG�RQO\�E\� MRLQW� LQWHUYHQWLRQV�RI� WKH�6ORYHQLDQ�DQG�&URDWLDQ� LQVWLWXWLRQV� LQ�
WKH�ZDWHU�¿HOG��7KURXJK�LWV�3ULRULW\�$[LV����,QWHJUDWHG�ÀRRG�ULVN�PDQDJHPHQW�LQ�WUDQV-
ERXQGDU\�ULYHU�EDVLQV��WKH�&RRSHUDWLRQ�3URJUDPPH�R൵HUV�WKHVH�LQVWLWXWLRQV�D�XQLTXH�RS-

SRUWXQLW\�WR�LPSURYH�WUDQVERXQGDU\�ÀRRG�ULVN�PDQDJHPHQW�DQG�ÀRRG�ULVN�UHGXFWLRQ��7KH�
SURMHFW� )5,6&2��� DLPV� WR� DFKLHYH� WZR� JRDOV�� LPSURYHPHQW� RI� FRRUGLQDWHG�ÀRRG� ULVN�
PDQDJHPHQW� DQG� ÀRRG� ULVN� UHGXFWLRQ� XVLQJ� QRQ�VWUXFWXUDO�PHDVXUHV� DQG� WKH� GHYHORS-

PHQW�RI��VWXG\�GHVLJQ��GRFXPHQWDWLRQ�IRU�RSWLPDO�VWUXFWXUDO�PHDVXUHV�WR�EH�LPSOHPHQWHG�
LQ� D� VXEVHTXHQW� VWUDWHJLF� SURMHFW� �RU� VHYHUDO� SURMHFWV���7KH�PDLQ� GLUHFW� SURMHFW� UHVXOWV�
ZLOO�EH�JURXSV�RI�MRLQW�PRGHOV��PDSV�DQG�WRROV�IRU�HDFK�RI�WKH�VL[�WDUJHW�WUDQVERXQGDU\�
ULYHU�EDVLQV��.XSD�.ROSD��6XWOD�6RWOD��'UDYD��0XUD��'UDJRQMD�DQG�%UHJDQD��ZLWK�DVVR-

FLDWHG�SURMHFW�GRFXPHQWDWLRQ�IRU�RSWLPDO�VWUXFWXUDO�PHDVXUHV��LPSURYHG�SK\VLFDO�DODUP�
V\VWHPV�DQG�GLUHFW�UHVXOWV�UHODWHG�WR�DZDUHQHVV�UDLVLQJ��FDSDFLW\�EXLOGLQJ�DFWLYLWLHV��7KH�
SURMHFW�ZLOO�DGGUHVV�WKH�QHHGV�RI�D�ZLGH�UDQJH�RI�WDUJHW�JURXSV��DQG�WKH�¿QDO�EHQH¿FLDU\�
RI�WKH�SURMHFW�LV�WKH�D൵HFWHG�SRSXODWLRQ��7KH�SURMHFW�JRDOV�FDQ�EH�DFKLHYHG�RQO\�WKURXJK�
FURVV�ERUGHU�FRRSHUDWLRQ�VLQFH��LQ�DFFRUGDQFH�ZLWK�WKH�'LUHFWLYH�RQ�WKH�DVVHVVPHQW�DQG�
PDQDJHPHQW�RI�ÀRRG�ULVNV��ÀRRG�ULVN�PDQDJHPHQW�VKRXOG�EH�SODQQHG�E\�DSSO\LQJ�WKH�
ULYHU�EDVLQ�DSSURDFK�LQ�RUGHU�WR�GH¿QH�DQG�LPSOHPHQW�RSWLPDO�PHDVXUHV��7KH�SURMHFW�LV�
RULJLQDO�GXH�WR�LWV�FRPSUHKHQVLYHQHVV��ERWK�LQ�WHUPV�RI�LWV�VSDWLDO�VFRSH��DOO�WUDQVERXQGDU\�
ULYHU�EDVLQV��DQG�LQ�WHUPV�RI�LWV�VFRSH�RI�PHDVXUHV��DOO�PDLQ�QRQ�VWUXFWXUDO�PHDVXUHV�WKDW�
LQFOXGH�UHDGLQHVV��SUHYHQWLRQ�DQG�UHVSRQVH��
.(<:25'6��&RRSHUDWLRQ�3URJUDPPH�,17(55(*�9�$�6ORYHQLD�±�&URDWLD��WUDQVERXQG-

DU\�ULYHU�EDVLQV��ÀRRG�ULVN��QRQ�VWUXFWXUDO�PHDVXUHV

1. UVOD

3URMHNW�)5,6&2���Ä3UHNRJUDQLþQR�XVNODÿHQR�VORYHQVNR���KUYDWVNR�VPDQMHQMH�UL]LND�RG�
SRSODYD� �� QHJUDÿHYLQVNH�PMHUH³� DNURQLPD� )5,6&2� �� �)ORRG�5,VN� 6ORYHQLD� ��&URDWLD�
2SHUDWLRQV� ��� MH� MHGDQ� RG� þHWLUL� VWUDWHãND� )5,6&2� SURMHNWD�� XVPMHUHQLK� QD� UD]YRM� L�
XQDSUHÿHQMH� QHJUDÿHYLQVNLK� PMHUD� VPDQMHQMD� UL]LND� RG� SRSODYD� QD� SUHNRJUDQLþQLP�
VOLYRYLPD�'UDJRQMH��.XSH��6XWOH��%UHJDQH�WH�QD�GLMHORYLPD�SUHNRJUDQLþQLK�VOLYRYD�'UDYH�
L�0XUH��NRML�VH�SURYRGL�X�RNYLUX�3URJUDPD�SUHNRJUDQLþQH�VXUDGQMH� ,17(55(*�9���$�
6ORYHQLMD���+UYDWVND�]D�UD]GREOMH��������������
3UHNRJUDQLþQD� VXUDGQMD� VD� ]DMHGQLþNLP� GMHORYDQMHP� RG� YHOLNH� MH� YDåQRVWL� X� SRGUXþMX�
UMHãDYDQMD� UL]LND� RG� SRSODYD� X� SRJUDQLþQLP� SRGUXþMLPD�� EXGXüL� GD� VDPR� ]DMHGQLþNL�
SULVWXSL�PRJX�SUXåLWL�XþLQNRYLWD�UMHãHQMD��8�)5,6&2�SURMHNWLPD�RGUDåDYDMX�VH�]DMHGQLþNL�
LQWHUHVL�REMH�GUåDYH�L�NRQWUROLUD�VH�UL]LN�RG�SRSODYD��NRMH�QH�SR]QDMH�JUDQLFX��ãWR�]QDþL�GD�
LK�EH]�VXUDGQMH�QLMH�PRJXüH�ULMHãLWL�
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8� WUHQXWNX�SULMDYH�3URMHNWD�� SURJUDPVNR�SRGUXþMH� VH� VXRþLOR� V� WHãNLP�SRSODYDPD�GXå�
'UDYH��6DYH�L�.XSH��3ULMHWQMD�RG�SRSODYD�QD�SUHNRJUDQLþQLP�ULMHþQLP�VOLYRYLPD�SRYHüDQD�
MH�]ERJ�QHGRVWDWND�SRX]GDQLK�SRGDWDND�]D�SUHFL]QR�PRGHOLUDQMH�RSDVQRVWL�RG�SRSODYD��
QHSRVWRMDQMD�PHWRGRORãNRJ�RNYLUD�]D�]DMHGQLþNR�KLGURORãNR�SURJQR]LUDQMH��SUDYRYUHPHQH�
LQIRUPDFLMH�R�YRGQLP�WRNRYLPD�� UD]PMHQH�SRGDWDND� L� VXUDGQMH�V�RE]LURP�QD�VXVWDY�]D�
SUDYRYUHPHQR�XSR]RUHQMH�
)5,6&2���VH�RGQRVL�QD�UD]YRM�QHJUDÿHYLQVNLK�PMHUD�X�FLOMX�VPDQMHQMD�UL]LND�RG�SRSODYD�
L�XQDSUHÿHQMD�VXVWDYD�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD��5D]PMHQD�SRGDWDND��XQDSULMHÿHQR�
L� SUHNRJUDQLþQR�XVNODÿHQR�PRGHOLUDQMH� L� SURJQR]LUDQMH� SRSODYD�� NDUWLUDQMH� RSDVQRVWL� L�
UL]LND�RG�SRSODYD� L� GUXJR�� RVLJXUDOR� MH� SRWUHEQH� VWXGLMVNH�SRGORJH� L� GRNXPHQWDFLMX�� D�
VYH�X�VYUKX�SUHNRJUDQLþQR�XVNODÿHQLK�JUDÿHYLQVNLK�PMHUD�NRMH�VH�SURYRGH�X�GUXJRM�ID]L�
SURMHNWD�)5,6&2��RGQRVQR�NUR]�VWUXNWXUQH�)5,6&2���SURMHNWH�SUHGYLÿHQH�]D�SURYHGEX�
QD�SUHNRJUDQLþQLP�VOLYRYLPD�.XSH��6XWOH��'UDYH�L�0XUH�
8�RNYLUX�3URJUDPD�VXUDGQMH�,17(55(*�9���$�6ORYHQLMD���+UYDWVND�X�SUYRP��GUXJRP�
L� WUHüHP� URNX� RWYRUHQRJ� SR]LYD� RGREUHQD� VX� ��� SURMHNWD�� 8� RNYLUX� SULRULWHWQH� RVL� ��
RGREUHQD� VX� L� XJRYRUHQD� þHWLUL� VWUDWHãND� SURMHNWD�� )5,6&2� ��� )5,6&2� ����� )5,6&2�
����L�)5,6&2�����SURMHNW��8JRYDUDQMHP�WUL�VWUXNWXUQD�)5,6&2���SURMHNWD�NRML�SURL]OD]H�
L]�SURMHNWD�)5,6&2����X�RNYLUX�3URJUDPD�VXUDGQMH�6ORYHQLMD���+UYDWVND�XJRYRUHQR�MH�
������UDVSRORåLYLK�VUHGVWDYD��ãWR�JD�þLQL� MHGQLP�RG�QDMXVSMHãQLMLK�SURJUDPD�QD�UD]LQL�
Europske unije.

8�RNYLUX�SURMHNWD�)5,6&2���SUHGYLÿHQH� VX� L� DNWLYQRVWL� ]D� SRGL]DQMH� VYLMHVWL� MDYQRVWL�
R� UL]LFLPD� RG� SRSODYD�� MDþDQMH� NDSDFLWHWD� QDGOHåQLK� LQVWLWXFLMD� ]D� XQDSULMHÿHQR�
SUHNRJUDQLþQR� XSUDYOMDQMH� UL]LFLPD� RG� SRSODYD� WH� XVSRVWDYD�� RGQRVQR� XQDSUHÿHQMH�
VXVWDYD� UDQRJ� X]EXQMLYDQMD� NRMH� üH� GRSULQLMHWL� SRYHüDQMX� RWSRUQRVWL� VXVWDYD� X� VOXþDMX�
SRSODYQRJ�GRJDÿDMD��NDR�L�VPDQMHQMX�UL]LND�RG�SRSODYD�
*ODYQL�FLOM�PMHUD�SUHGYLÿHQLK�NUR]�)5,6&2�SURMHNWH�MH�]DãWLWD�OMXGVNLK�åLYRWD��LPRYLQH�L�
VPDQMHQMH�ãWHWD�X�VOXþDMX�SRSODYD��3RUHG�XQDSUHÿHQMD�X�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD�
QD� RGDEUDQLP� SUHNRJUDQLþQLP� VOLYRYLPD�� XQDSULMHGLW� üH� VH� L� XYMHWL� ]D� RGUåLYL� UD]YRM�
WXUL]PD�WH�]D�RþXYDQMH�ERJDWH�ELRORãNH�UD]QROLNRVWL�SRJUDQLþQRJ�SRGUXþMD�

2. PROJEKT FRISCO 1

2.1. Kontekst

3URJUDP�SUHNRJUDQLþQH�VXUDGQMH�6ORYHQLMD���+UYDWVND���������������,17(55(*�9���$�MH�
]DMHGQLþNL�SURJUDP�GYLMX�GUåDYD�þODQLFD�(8��6ORYHQLMH�L�+UYDWVNH��3URJUDPVNR�SRGUXþMH�
REXKYDüD����1876���UHJLMD���VWDWLVWLþNH�UHJLMH�X�6ORYHQLML�L�åXSDQLMH�X�+UYDWVNRM��VOLND�
1.).
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6OLND����3URJUDPVNR�SRGUXþMH

3URMHNW� )5,6&2��� MH� RGREUHQ� ���� WUDYQMD� ������ QD� ��� VDVWDQNX�2GERUD� ]D� SUDüHQMH� X�
/RYUDQX��+UYDWVND��
6OXåEHQL�QD]LY�SURMHNWD�JODVL�
(1��&URVV���%RUGHU�+DUPRQL]HG�6ORYHQLDQ���&URDWLDQ�)ORRG�5LVN�5HGXFWLRQ�����1RQ���

6WUXFWXUDO�0HDVXUHV;
6,�� ýH]PHMQR� XVNODMHQR� 6,� �� +5� ]PDQMãHYDQMH� SRSODYQH� RJURåHQRVWL� �� �� QHJUDGEHQL�

XNUHSL;
+5��3UHNRJUDQLþQR�XVNODÿHQR�6,���+5�VPDQMHQMH�UL]LND�RG�SRSODYD�����QHJUDÿHYLQVNH�

PMHUH.
Provodi se u razdoblju od tri godine (11. travnja 2016. - 10. travnja 2019. / 10. kolovoza 
2019.), a sve u skladu s Projektnom prijavom.
Ukupni proračun projekta iznosi 4.070.950 eura, od čega 85 % prihvatljivih troškova 
�nancira Europski fond za regionalni razvoj (ERDF), a preostalih 15 % �nanciraju 
projektni partneri. 
Programom upravlja zajednička provedbena struktura koja uključuje: Upravljačko tijelo, 
Zajedničko tajništvo, Nacionalna tijela, Prvostupanjske kontrole, Odbor za praćenje, 
Tijelo za ovjeravanje i Revizorsko tijelo.
Upravljačko tijelo Programa suradnje je Odjel za upravljanje prekograničnim programima 
u okviru Ureda Vlade Republike Slovenije za razvoj i europsku kohezijsku politiku sa 
sjedištem u Ljubljani. Pripremu i provedbu Programa koordiniraju i nacionalna tijela 
partnerskih zemalja, i to, Ministarstvo regionalnoga razvoja i fondova Europske unije 
Republike Hrvatske te Odjel za europsku teritorijalnu suradnju u okviru Ureda Vlade 
Republike Slovenije za razvoj i europsku kohezijsku politiku. Upravljačko tijelo odgovorno 
je za upravljanje i provedbu programa u skladu s načelom dobrog �nancijskog upravljanja 
i u skladu s propisima EU o upravljanju sredstvima iz Europskog fonda za regionalni 
razvoj (ERDF). 
Zajedničko tajništvo pomaže Upravljačkom tijelu i Odboru za praćenje u izvršavanju 
njihovih zadataka i bavi se svakodnevnom provedbom Programa. Također pruža 
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informacije i pomoć prijaviteljima i partnerima na projektima. 
Tijelo za ovjeravanje je Javni fond za regionalni razvoj Republike Slovenije.
Revizorsko tijelo (tijelo za reviziju je Ministarstvo � nancija Republike Slovenije, Ured za 
nadzor proračuna Republike Slovenije i Agencija za reviziju sustava provedbe programa 
Europske unije Republike Hrvatske).
Projekt FRISCO 1 je strateški projekt povezan sa sljedećom komponentom Programa:

�� 7HPDWVNL�FLOM����3URPLFDQMH�SULODJRGEH�QD�NOLPDWVNH�SURPMHQH��VSUHþDYDQMH�UL]LND�L�XS�
UDYOMDQMH�UL]LFLPD�

� ż� 3ULRULWHWQD�RV������,QWHJULUDQR�XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD�QD�SUHNRJUDQLþQLP�
ULMHþQLP�VOLYRYLPD�

� � 3URJUDPVNL�SULRULWHW�XODJDQMD��3URPLFDQMH�XODJDQMD�UDGL�VXRþDYDQMD�VD�VSHFL¿�þQLP�
UL]LFLPD��RPRJXüXMXüL�VSUHPQRVW�QD�NDWDVWURIH�L�UD]YLMDMXüL�VXVWDYH�]D�XSUDYOMDQMH�
NDWDVWURIDPD�

� ƒ� 6SHFL¿�þQL�FLOM��6PDQMLYDQMH�UL]LND�RG�SRSODYD�QD�SUHNRJUDQLþQLP�VOLYRYLPD�UL�
MHND�'UDJRQMH��.XSH��6XWOH��'UDYH��0XUH�L�%UHJDQH�

3URMHNWQL�SDUWQHUL�VX�

2.2. Rezultati provedbe projekta

*ODYQL�FLOM�PMHUD�SUHGYLÿHQLK�NUR]�)5,6&2���SURMHNW�MH�]DãWLWD�OMXGVNLK�åLYRWD��LPRYLQH�L�
VPDQMHQMH�ãWHWD�X�VOXþDMX�SRSODYD��3RUHG�XQDSUHÿHQMD�QHJUDÿHYLQVNLK�PMHUD�X�XSUDYOMDQMX�
UL]LFLPD� RG� SRSODYD� QD� RGDEUDQLP� SUHNRJUDQLþQLP� VOLYRYLPD� ULMHND� 'UDJRQMH�� .XSH��
6XWOH��'UDYH��0XUH�L�%UHJDQH��VOLND������XQDSULMHGLW�üH�VH�L�XYMHWL�]D�RGUåLYL�UD]YRM�WXUL]PD�
WH�RþXYDQMH�ERJDWH�ELRORãNH� UD]QROLNRVW�SRJUDQLþQRJ�SRGUXþMD�� L]PHÿX�RVWDORJ�SURMHNW�
WDNRÿHU�GRSULQRVL�L�FLOMHYLPD�(86'5�D��(8�6WUDWHJ\�IRU�WKH�'DQXEH�5HJLRQ��
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6OLND����6OLYQD�SRGUXþMD

7DEOLFD����$NWLYQRVWL�L�LVSRUXþHYLQH�SR�WHKQLþNLP�UDGQLP�SDNHWLPD

 

Joint 
Tool1

Joint 
Tool2

Joint 
Model1

Joint 
Model2

Joint 
Map1

Joint 
Map2

Structural 
Project 

Documentation

Wp T1 Kolpa/ Kupa

Wp T2 Sotla/ Sutla

Wp T3 Drava

Wp T4 Mura

Wp T5 Dragonja

Wp T6 Bregana 

�� 6XVWDY�UDQRJ�X]EXQMLYDQMD�R�SRSODYDPD��QDGRJUDGQMD�VXVWDYD�SURJQR]LUDQMD�L�X]EXQ-

jivanja).

� 'UåDYQD�XSUDYD�]D�]DãWLWX�L�VSDãDYDQMH�MH�X�RNYLUX�UHDOL]DFLMH�SUHGYLÿHQLK�DNWLYQRV-
WL�LQVWDOLUDOD�VLUHQH�QD�VYLK���ULMHþQLK�VOLYRYD�QD�KUYDWVNRM�VWUDQL��8SUDYD�5HSXEOLNH�
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6ORYHQLMH�]D�]DãþLWR�LQ�UHãHYDQMH��856=5���NDR�LQVWLWXFLMD�X�VDVWDYX�0LQLVWUVWYD�]D�
REUDPER�5HSXEOLNH�6ORYHQLMH��SRGOLMHåH�SRVHEQLP�SURSLVLPD�YH]DQLPD�X]�SRVWXSNH�
MDYQH�QDEDYH�WH�VH�LQVWDOLUDQMH�VLUHQD�QD�VORYHQVNRM�VWUDQL�RþHNXMH�X�OLSQMX�������JR-

dine.

�� 3RGL]DQMH�VYLMHVWL�MDYQRVWL�R�UL]LFLPD�RG�SRSODYD�L�LQVWLWXFLRQDOQR�MDþDQMH�VXVWDYD�XS-

UDYOMDQMD�UL]LFLPD�RG�SRSODYD�
� ,]X]HWQR� YHOLND� DNWLYQRVW� MH� QD� MDþDQMX� VYLMHVWL� MDYQRVWL� V� SRVHEQLP� QDJODVNRP� QD�

PODÿX�SRSXODFLMX��1D�VYLK�ãHVW�ULMHþQLK�VOLYRYD��X�REMH�GUåDYH��RGUåDQH�VX�UDGLRQLFH�
]D�RGUDVOH�L�]D�GMHFX��RVQRYQD�ãNROD���8�RNYLUX�SURYHGEH�DNWLYQRVWL�RVPLãOMHQD�VX�L�
NRULãWHQD�UD]QD�GLGDNWLþND�SRPDJDOD��WURGLPHQ]LRQDOQL�PRGHOL�RGJRYDUDMXüHJ�PMHUL-
OD��ERMDQND��,7�LJULFD�V�NYL]RP��¿OP�Ä.DNR�åLYMHWL�V�SRSODYDPD³���VOLND��������

6OLND����(GXNDWLYQL�PDWHULMDO

2.3. Provedba projekta

3URMHNW�)5,6&2���VH�SURYRGL�NUR]�VOMHGHüLK�GHVHW�UDGQLK�SDNHWD�
0� 8SUDYOMDQMH�SURMHNWRP��9RÿHQMH�SURMHNWD��
&� .RPXQLNDFLMD�
7�� =DMHGQLþNL�DODWL��PRGHOL��NDUWH�L�SURMHNWL�]D�.XSX�.ROSX�
7�� =DMHGQLþNL�DODWL��PRGHOL��NDUWH�L�SURMHNWL�]D�6XWOX�6RWOX�
7�� =DMHGQLþNL�DODWL��PRGHOL��NDUWH�L�SURMHNWL�]D�'UDYX�
7�� =DMHGQLþNL�DODWL��PRGHOL��NDUWH�L�SURMHNWL�]D�0XUX�
7�� =DMHGQLþNL�DODWL��PRGHOL�L�NDUWH�]D�'UDJRQMX�
7�� =DMHGQLþNL�DODWL��PRGHOL�L�NDUWH�]D�%UHJDQX�
7�� )L]LþNL�VXVWDYL�X]EXQMLYDQMD�R�SRSODYDPD�
7�� 3RGL]DQMH�VYLMHVWL�L�MDþDQMH�NDSDFLWHWD�
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2.3.1. Radni paket upravljanje projektom

8� RNYLUX� UDGQRJ� SDNHWD� 0� �� 8SUDYOMDQMH� SURMHNWRP� MH� SUHGYLÿHQR� VHGDP� JODYQLK�
DNWLYQRVWL�
�� 3ODQ�XSUDYOMDQMD�SURMHNWRP�
�� 6WUDWHãND�NRRUGLQDFLMD�
�� 7HKQLþND�NRRUGLQDFLMD�
�� 8SUDYOMDQMH�UL]LFLPD�L�NYDOLWHWRP�
• Financijsko upravljanje,

�� ,]YMHãüLYDQMH�
�� $UKLYLUDQMH�L�]DWYDUDQMH�SURMHNWD�

2.3.2. Radni paket komunikacija

8�RNYLUX�UDGQRJ�SDNHWD�&���.RPXQLNDFLMD�MH�SUHGYLÿHQR�SHW�JODYQLK�DNWLYQRVWL�
�� 3RþHWQH�DNWLYQRVWL��XNOMXþXMXüL�L�NRPXQLNDFLMH���DQDOL]D�SUHGYLÿHQLK�FLOMHYD�L�UH]XO-

WDWD��NRPXQLNDFLMVNL�SODQ�
• Objave,

�� -DYQL�GRJDÿDML�
�� 3URPRWLYQL�PDWHULMDO���ORJRWLS�VD�VORJDQRP��VOLND�����
• Digitalne aktivnosti - kao jedna od prvih digitalnih aktivnosti uspostavljena je mrežna 

stranica projekta (https://frisco-project.eu) čiji se sadržaj tijekom provedbe projekta 
stalno održava i ažurira. Mrežna stranica projekta dionicima, ciljnim grupama i široj 
javnosti pruža informacije o projektu i njegovoj provedbi.

6OLND����/RJRWLS�VD�VORJDQRP�Ä3UHNRJUDQLþQRP�VXUDGQMRP�GR�PDQMLK�SRSODYQLK�UL]LND³

-
ma rijeka Dragonje, Kupe, Sutle, Drave, Mure i Bregane

8�RNYLUX� UDGQLK�SDNHWD�=DMHGQLþNL� DODWL��PRGHOL�� NDUWH� L� SURMHNWL� SUHGYLÿHQR� MH� VHGDP�
JODYQLK�DNWLYQRVWL�
��� $/$7����%D]D� SRGDWDND� ��8QDSULMHÿHQH� ED]H� SRGDWDND� ]D� XSUDYOMDQMH� UL]LFLPD� RG�

SRSODYD��KLGURJUDIVNL�DWODV��KLGURORãND�ED]D��JHRGHWVNH�SRGORJH��*,6�L�VOLþQR��
� ,]UDGD�]DMHGQLþNLK�DODWD��3ULNXSOMDQMH�SRGDWDND�]D�VYDNR�VOLYQR�SRGUXþMH����X�RNYLUX�

RYH�DNWLYQRVWL�VX�]DMHGQLþNL�L�XVNODÿHQR�SULNXSOMHQL�SRGDFL��KLGURORãNL��PHWHRURORãNL��
KLGURJHRJUDIVNL� WHUHQVNL�� EDWLPHWULMVNL�� WRSRJUDIVNL� L� GU���� SURYHGHQD� VX� PMHUHQMD�
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SRSUHþQLK�L�X]GXåQLK�SUR¿�OD�JODYQLK�YRGRWRND�WH�VX�XVXJODãHQH�SURMHNWQH�YULMHGQRVWL�
SURWRND�]D�SREROMãDQMH�]DMHGQLþNRJ�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�X�SURPDWUDQLP�
VOLYRYLPD�ULMHND�X�EXGXüQRVWL�

6OLND����+LGURJUDIVNL�DWODVL�SUHNRJUDQLþQLK�ULMHþQLK�VOLYRYD

��� $/$7����3UHNRJUDQLþQR�XVNODÿHQH�VWXGLMH�XSUDYOMDQMD�SRSODYQLP�UL]LFLPD���)D]D�����
3UHGLQYHVWLFLMVND�VWXGLMD��)D]D����6WXGLMD�L]YHGLYRVWL�]D�NUDWNRURþQH�PMHUH��6WXGLMD�R�
SUHNRJUDQLþQR�XVNODÿHQRP�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD���]DMHGQLþND�VWXGLMD�VOLYD

� ,]UDGD� ]DMHGQLþNLK� DODWD� �,]UDGD� ]DMHGQLþNH� SUHNRJUDQLþQR� XVNODÿHQH� VWXGLMH� LQWH�
JULUDQRJ�XSUDYOMDQMD� UL]LFLPD�RG�SRSODYD�]D�VYDNR�VOLYQR�SRGUXþMH�� ��X�RNYLUX�RYH�
DNWLYQRVWL�VX�X]�VXUDGQMX�RGJRYRUQLK� LQVWLWXFLMD� L]�6ORYHQLMH� L�+UYDWVNH�X�SRGUXþMX�
XSUDYOMDQMD� YRGDPD� L]UDÿHQH� ]DMHGQLþNH� SUHNRJUDQLþQR� XVNODÿHQH� VWXGLMH� LQWHJUL�
UDQRJ�XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD�]D�VYDNR�VOLYQR�SRGUXþMH��NRMRP�VX�XWYUÿHQH�
JUDÿHYLQVNH�L�QHJUDÿHYLQVNH�PMHUH�]DãWLWH�RG�SRSODYD�NRMH�MH�SRWUHEQR�SURYHVWL�X�FLOMX�
VPDQMHQMD�SRVWRMHüLK�UL]LND�RG�SRSODYD�

��� 02'(/����+LGUDXOLþNL�PRGHO
� ,]UDGD� ]DMHGQLþNLK� PRGHOD� �,]UDGD� L� XQDSUHÿHQMH� KLGUDXOLþNLK� PRGHOD� QD� VYDNRP�

VOLYQRP�SRGUXþMX����X�RNYLUX�RYH�DNWLYQRVWL�VX�L]UDÿHQL�QRYL��RGQRVQR�NYDOLWDWLYQR�VX�
XQDSULMHÿHQL�SRVWRMHüL�KLGUDXOLþNL�PRGHOL�NRML�VX�NRULãWHQL�X�L]UDGL�VWXGLMH�LQWHJULUDQRJ�
XSUDYOMDQMD�UL]LFLPD�RG�SRSODYD��NDR�L�WLMHNRP�L]UDGH�NDUDWD�RSDVQRVWL�RG�SRSODYD�L�
NDUDWD�UL]LND�RG�SRSODYD�

��� 02'(/����3URJQRVWLþNL�PRGHO
� ,]UDGD�]DMHGQLþNLK�PRGHOD��,]UDGD�L�XQDSUHÿHQMH�KLGURORãNLK�PRGHOD�]D�SURJQR]LUDQMH�

SRSODYD� QD� VYDNRP� VOLYQRP� SRGUXþMX�� �� X� RNYLUX� RYH� DNWLYQRVWL� VX� L]UDÿHQL� QRYL��
RGQRVQR�XQDSULMHÿHQL�SRVWRMHüL�KLGURORãNL�PRGHOL�QD��NRML�üH�ELWL�SRGORJD�]D�NYDOLWHW�
QLMH�SURJQR]LUDQMH�SRSODYQLK�GRJDÿDMD�L�SUDYRYUHPHQR�X]EXQMLYDQMH�L�REDYMHãüLYDQMH

��� .$57(� ���.DUWH� RSDVQRVWL� RG� SRSODYD� �� 8QDSULMHÿHQH� L� SUHNRJUDQLþQR� XVNODÿHQH�
NDUWH�RSDVQRVWL�L�NDUWH�UL]LND�RG�SRSODYD

� 7HPHOMHP� SULNXSOMHQLK� L� UD]PLMHQMHQLK� SRGDWDND� SR� VOLYQLP� SRGUXþMLPD� QDYH�
GHQLK� SUHNRJUDQLþQLK� YRGRWRND� �KLGURORãNL� SRGDFL�� SRGDFL� R� SUR¿�OLPD� L� GU��� WH� QR�
YRJ� XQDSULMHÿHQRJ� KLGUDXOLþNRJ� PRGHOD� ]D� VOLYQR� SRGUXþMH� ÄULMHNH³� L]UDÿHQH� VX�
SUHNRJUDQLþQR�XVNODÿHQH�NDUWH�RSDVQRVWL�RG�SRSODYD�]D�SRGUXþMD�NRMD�VX�3URJUDPRP�
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LGHQWL¿�FLUDQD�NDR�SRGUXþMD�V�UL]LFLPD�RG�SRSODYD�SUHNRJUDQLþQH�UD]LQH�
��� .$57(����.DUWH�UL]LND�RG�SRSODYD
� 7HPHOMHP�L]UDÿHQLK�NDUDWD�RSDVQRVWL�RG�SRSODYD�L�ELODWHUDOQR�XWYUÿHQH�PHWRGRORJLMH�

]D�SULND]�XJURåHQRVWL�RG�SRSODYD� L]UDÿHQH�VX�XVNODÿHQH�NDUWH� UL]LND�RG�SRSODYD�]D�
VOLYQR�SRGUXþMH�ÄULMHNH³�

��� 352-(.71$�'2.80(17$&,-$��=DMHGQLþNL�SURMHNWL��SULSUHPD�SURMHNWQH�L�GUXJH�
GRNXPHQWDFLMH�

� ,]UDGD�SURMHNWQH�GRNXPHQWDFLMH�]D�JUDÿHYLQVNH�PMHUH�]DãWLWH�RG�SRSODYD�QD�VOLYQLP�
SRGUXþMLPD�ULMHND�.XSH��'UDYH��0XUH�L�6XWOH���X�RNYLUX�RYH�DNWLYQRVWL�VH�WHPHOMHP�
SRVWLJQXWLK�GRJRYRUD� L�XVXJODãHQH�PHWRGRORJLMH�SXWHP�VWXGLMH� LQWHJULUDQRJ�XSUDYO�
MDQMD�UL]LFLPD�RG�SRSODYD�]D�VYDNR�VOLYQR�SRGUXþMH�SULVWXSLOR�L]UDGL�SURSLVDQH�GRNX�
PHQWDFLMH�YH]DQR�X]�SURVWRUQR�XUHÿHQMH��JUDÿHQMH��¿�QDQFLUDQMH��]DãWLWX�RNROLãD�L�GUXJH�
SRWUHEQH�GRNXPHQWDFLMH��SURSLVDQH�VXNODGQR�YDåHüHP�QDFLRQDOQRP�]DNRQRGDYVWYX��
NRMLPD�üH�VH�]QDþDMQLMH�VPDQMLWL�SUHOLPLQDUQR�XWYUÿHQL�UL]LFL�RG�SRSODYD�

6OLND����6KHPDWVNL�SULND]�DNWLYQRVWL�SR�WHKQLþNLP�UDGQLP�SDNHWLPD

8�RNYLUX�RYRJ�UDGQRJ�SDNHWD�SUHGYLÿHQH�VX�WUL�JODYQH�DNWLYQRVWL�
�� $QDOL]D� SRVWRMHüHJ� VWDQMD� ]D� X]EXQMLYDQMH� �� SURYHGHQ� MH� SUHJOHG� L� SRSLV� UHVXUVD�

SRVWRMHüHJ�VXVWDYD�]D�X]EXQMLYDQMH�
• Odabir lokacija sirena,

�� ,QVWDODFLMD�QRYLK�VLUHQD���QDEDYOMHQD�MH�L�LQVWDOLUDQD�RSUHPD�]D�X]EXQMLYDQMH�QD�RSDV�
QRVW�RG�SRSODYD�����VLUHQH���

�� 5H]XOWDW�MH�XþLQNRYLW�VXVWDY�X]EXQMLYDQMD�X�SUHNRJUDQLþQLP�ULMHþQLP�VOLYRYLPD�
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8�RNYLUX�RYRJ�UDGQRJ�SDNHWD�SUHGYLÿHQH�VX�WUL�JODYQH�DNWLYQRVWL�
��� 3RGL]DQMH�VYLMHVWL� L� LQVWLWXFLRQDOQR� MDþDQMH�R� UL]LFLPD�RG�SRSODYD�]D� UD]OLþLWH�FLOMQH�

VNXSLQH���X�RNYLUX�RYH�DNWLYQRVWL�RGUåDQH�VX�EURMQH�UDGLRQLFH�]D�SRGL]DQMH�VYLMHVWL��
RGQRVQR�GRJDÿDML�]D�UD]QH�UL]LþQH�VNXSLQH�YH]DQR�X]�SRSODYH��JUDÿDQL��JRVSRGDUVNL�
VXEMHNWL�L�GUXJL��QD�VOLYQLP�SRGUXþMLPD�ULMHND�'UDJRQMD��.XSD��%UHJDQD��6XWOD��'UDYD�
L�0XUD��X�6ORYHQLML�L�+UYDWVNRM��D�SRVHEQD�SDåQMD�MH�SRVYHüHQD�PODGLPD��RVQRYQLP�L�
VUHGQMLP�ãNRODPD��

� 0MHUH�LQVWLWXFLRQDOQRJ�MDþDQMD�]D�XþLQNRYLWLMH�XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD���YHü�
VDPR�VXGMHORYDQMH�X�SURMHNWX�GRSULQLMHOR�MH�MDþDQMX�NDSDFLWHWD��NDR�L�UD]YRMX�GRGDWQLK�
]QDQMD�L�VSRVREQRVWL�RVREOMD�XNOMXþHQLK�LQVWLWXFLMD�3URMHNWQLK�SDUWQHUD��QDGOHåQLK�]D�
XSUDYOMDQMH�YRGDPD��RGQRVQR�]D�XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD��1D�VDPRP�SRþHWNX�
SURYHGEH�SURMHNWD��SURYHGHQD�MH�DQNHWD�YH]DQR�X]�GRELYDQMH�VOLNH�R�SRVWRMHüLP�]QDQ�
MLPD�L�VSRVREQRVWLPD�RVREOMD�XNOMXþHQRJ�X�SURYHGEX�SURMHNWD�)5,6&2����NUR]�

��� 3RSXQMDYDQMH�LQLFLMDOQLK�XSLWQLND��WHPHOMHP�NRMLK�MH�L]UDÿHQD�DQDOL]D�SRWUHED�V�SULMHG�
ORJRP�PMHUD�L�DNWLYQRVWL�]D�SRGL]DQMH�VYLMHVWL�L�LQVWLWXFLRQDOQR�MDþDQMH�SURYHGEHQLK�
WLPRYD�SURMHNWQLK�SDUWQHUD�

��� 3REROMãDQMH� XSUDYOMDQMD� UL]LFLPD� RG� SRSODYD� QD� SUHNRJUDQLþQLP� VOLYRYLPD� �� X� RN�
YLUX� RYH� DNWLYQRVWL� VX� LGHQWL¿�FLUDQD� L� DQDOL]LUDQD� PRJXüD� SLWDQMD� L� SRWHãNRüH� X�
SUHNRJUDQLþQRP�XSUDYOMDQMX�UL]LFLPD�RG�SRSODYD��8�SUDNWLþQLP�VOXþDMHYLPD��RGQRVQR�
X�NRQWHNVWX�SURYHGEH�SURMHNWQLK�DNWLYQRVWL�LGHQWL¿�FLUDQL�VX�LQVWLWXFLRQDOQL��XSUDYQL��
WHKQLþNL�L�GUXJL�QHGRVWDFL�NRML�üH�VH�PMHUDPD�SURYHGEH�SURMHNWD�QDVWRMDWL�XQDSULMHGLWL�

3. FRISCO 2 PROJEKTI

9DåDQ� GLR� DNWLYQRVWL� )5,6&2� �� SURMHNWD� MH� SULSUHPD� QRYLK� L� GRYUãHQMH� SRVWRMHüLK�
VWUXþQLK�SRGORJD� L�GRNXPHQWDFLMH�]D�SURYHGEX�SUHNRJUDQLþQR�XVNODÿHQLK�JUDÿHYLQVNLK�
PMHUD� QD� ]DMHGQLþNLP�SUHNRJUDQLþQLP� VOLYRYLPD�� NRMH� VH� SODQLUDMX� SURYRGLWL� QDVWDYQR�
NUR]�)5,6&2���SURMHNW��)5,6&2���SURMHNW�SURFLMHQMHQH�YULMHGQRVWL�RG�RNR���PLOLMXQD�
HXUD�SURYRGL� VH�X�RNYLUX� LVWRJ�3URJUDPD�SUHNRJUDQLþQH� VXUDGQMH�6ORYHQLMD� ��+UYDWVND�
]D� SURJUDPVNR� UD]GREOMH� ������ �� ������� X� VOMHGHüHP� NRUDNX� NDR� ,,�� ID]D� SURYHGEH�
3UHNRJUDQLþQRJ�SURJUDPD��3ULRULWHWQH�RVL����,QWHJULUDQR�XSUDYOMDQMH�UL]LFLPD�RG�SRSODYD�
QD�SUHNRJUDQLþQLP�ULMHþQLP�VOLYRYLPD�

6OLND����6/2���+5�����0RGHUQL]DFLMD�L�
QDGJUDGQMD�SUHJUDGH�9RQDUMH��6XWOD���

FRISCO 2.1
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6OLND����6/2���+5�����5HNRQVWUXNFLMD�QDVLSD�6YHWL�0DUWLQ�QD�0XUL��0XUD��L
UHNRQVWUXNFLMD�QDVLSD�0XUD��%HQLFD����/HGDYD���)5,6&2����

6OLND����6/2���+5�����5HNRQVWUXNFLMD�QDVLSD�2WRN�9LUMH���%UH]MH��'UDYD��L�UHNRQVWUXN�
FLMD�NDQDOD�QD�GHVQRM�REDOL�ULMHNH�'UDYH�NRG�QDVHOMD�0DOD�9DV���)5,6&2����

6OLND�����6/2���+5����5HNRQVWUXNFLMD�L�QDGRJUDGQMD�]DãWLWQRJ�]LGD�X�+UYDWVNRP�
�.XSD��L�UHNRQVWUXNFLMD�L�QDGRJUDGQMD�]DãWLWQRJ�]LGD�X�.XåHOMX���)5,6&2����
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4. IZAZOVI - DOSTIZANJE PROGRAMSKIH POKAZATELJA

3URJUDP� VXUDGQMH� ,17(5(*� �� 9� ��$� 6ORYHQLMD� �� +UYDWVND� MH� JODYQL� GRNXPHQW� NRML�
SRVWDYOMD� RNYLU� ]D� SUHNRJUDQLþQX� VXUDGQMX� 6ORYHQLMH� L� +UYDWVNH�� 2VWYDUHQMH� UH]XOWDWD�
SURYHGEH�SURMHNWD�X�RNYLUX�SURJUDPD�VXUDGQMH�SUDWL�VH�VOMHGHüLP�SRND]DWHOMLPD�

7DEOLFD����3RND]DWHOML�SURJUDPVNRJ�LVKRGD

Oznaka Pokazatelj
Mjerna 
jedinica

Ciljna 
vrijednost 

(2023)

Izvor 
podataka

Učestalost 
izvještavanja

CO20 

Stanovništvo koje 
ostvaruje korist od 
mjera zaštite od 
poplava 

Osoba 1,500
Nadzorni 

sustav
Jednom godišnje

5b-1

Prekogranični riječni 
slivovi s razvijenim 
zajedničkim alatima, 
modelima i kartama 
za upravljanje 
rizicima od poplava 

Broj 6
Nadzorni 

sustav
Jednom godišnje

5b-2

Provedene pilot 
strukturne mjere 
za smanjenje 
rizika od poplava 
prekograničnih 
riječnih slivova 

Broj 4
Nadzorni 

sustav
Jednom godišnje

5b-3

Osobe s povećanim 
profesionalnim 
kapacitetom zbog 
sudjelovanja u 
prekograničnim 
aktivnostima 
upravljanja 
rizicima od poplava 
prekograničnih rijeka 
i riječnih slivova 

Broj 20
Nadzorni 

sustav
Jednom godišnje
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7DEOLFD����2NYLU�XVSMHãQRVWL�SULRULWHWQH�RVL

PAx
Vrsta 
pokazatelja

Oznaka

Pokazatelj 
ili ključni 
provedbeni 
korak

Mjerna 
jedinica

Kontrolna 
točka 2018

Krajnji 
cilj (2023)

Izvor 
podataka

1 Financijski 5b-FI

Isplate: ovjeren 
ukupni iznos 
prihvatljivih 
troškova 

EUR 1,720,000EUR
11,795,950
EUR

Nadzorni 
sustav

1
Pokazatelj 
ostvarenja 

5b-2

Provedene pilot 
strukturne mjere 
za smanjenje 
rizika od poplava 
prekograničnih 
riječnih slivova 

Broj 0 4
Nadzorni 
sustav

1
Ključni 
provedbeni 
korak 

5b-KI

Prekogranični 
riječni slivovi na 
kojima su radovi 
počeli 

Broj 1 4
Nadzorni 
sustav

7LMHNRP�SURYHGEH�SURMHNWD��NDR�SUHGXYMHW�]D�SURYHGEX�SRMHGLQLK�DNWLYQRVWL�SUHGYLÿHQD�MH�
L]UDGD�ELODWHUDOQR�XVNODÿHQLK�PHWRGRORJLMD��,VWH�VX�ELOH�SROD]LãWH�SUL�GRQRãHQMX�NOMXþQLK�
RGOXND��5LMHþ�MH�R ��ELODWHUDOQR�XVNODÿHQH�PHWRGRORJLMH:
- ]DMHGQLþND� ELODWHUDOQR� XVNODÿHQD� PHWRGRORJLMD� KLGUDXOLþNRJ� PRGHOLUDQMD�

SUHNRJUDQLþQLK�ULMHND�
- ]DMHGQLþND�ELODWHUDOQR�XVNODÿHQD�PHWRGRORJLMD�L]UDGH�NDUDWD�RSDVQRVWL�RG�SRSODYD�
- ]DMHGQLþND�ELODWHUDOQR�XVNODÿHQD�PHWRGRORJLMD�L]UDGH�NDUDWD�UL]LND�RG�SRSODYD�
- ]DMHGQLþND�ELODWHUDOQR�XVNODÿHQD�PHWRGRORJLMD�HNRQRPVNH�SURFMHQH�SRSODYQLK�ãWHWD�

QD�SUHNRJUDQLþQLP�VOLYRYLPD�
3ULMDYQLP�GRNXPHQWLPD�SUHGYLÿHQR�MH�GD�LK�RGREUL�6WDOQD�KUYDWVNR���VORYHQVND�NRPLVLMD�
]D�YRGQR�JRVSRGDUVWYR�
3ULMDYD�� SURYHGED� �L� SUDüHQMH� SURYHGEH�� VWUDWHãNLK� )5,6&2� SURMHNDWD� MH� ]DKWMHYQR��
D� WLPH� L� L]D]RYQR�� MHU�)5,6&2���SURMHNW�REXKYDüD�VXUDGQMX���SURMHNWQLK�SDUWQHUD�þLMH�
MH� VXUDGQMD� GRGDWQR� RERJDüHQD� XVOXJDPD� NRQ]XOWDQDWD��2E]LURP� GD� VX� VYH� DNWLYQRVWL�
X]URþQR�SRVOMHGLþQR�SRYH]DQH��NDãQMHQMH�X�SURYHGEL�MHGQH�DNWLYQRVWL�³SRYODþL´�NDãQMHQMH�
X�VYLP�RVWDOLP�DNWLYQRVWLPD��1DGDOMH��RVLP�ãWR�VX�UDGQL�SDNHWL�SRGLMHOMHQL�QD�VOLYRYH�]D�
NRMH�VX�QDGOHåQL�VORYHQVNL��RGQRVQR�KUYDWVNL�SDUWQHUL��XQXWDU�DNWLYQRVWL�VOLYD�GRJDÿD�VH�L�
SRGMHOD�QD�KUYDWVNX��RGQRVQR�VORYHQVNX�QDGOHåQRVW�QDG�DNWLYQRãüX�
5H]XOWDWL�UDGD�SR�UDGQLP�SDNHWLPD�L�WHKQLþNLP�DNWLYQRVWLPD�SUROD]H�LWHUDWLYQL�SRVWXSDN�
XVNODÿLYDQMD�XQXWDU�UDGQH�JUXSH�VDVWDYOMHQH�RG�SURMHNWQLK�SDUWQHUD�
,]YMHãüLYDQMH� SR� SURMHNWQLP� UD]GREOMLPD� VDVWRML� VH� RG� SDUWQHUVNRJ� L]YMHãüLYDQMD� JGMH�
VYDNL�SDUWQHU�]D�VHEH�SRGQRVL�L]YMHãüH�SR�DNWLYQRVWLPD�QD�NRMLPD�MH�UDGLR�X�SUHGPHWQRP�
UD]GREOMX�L�]D�NRMH�SRWUDåXMH�VUHGVWYD�WH�SURMHNWQR�L]YMHãüH�]D�NRMH�MH�RGJRYRUDQ�YRGHüL�
SDUWQHU��3DUWQHUVND�L]YMHãüD�XSXüHQD�VX�QDFLRQDOQLP�NRQWURORULPD�L�RQL��SUYRVWXSDQMVNL��
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RGREUDYDMX� L]YMHãüD��9RGHüL�SDUWQHU� MH�RGJRYRUDQ�]D�SRYODþHQMH� VUHGVWDYD� L]�()5'�D��
RGQRVQR�SURMHNWQR�L]YMHãüH�PRUD�ELWL�MDVQR�L�MHGQR]QDþQR�VD�VYLP�SRWUHEQLP�SULOR]LPD��
SULYLWFLPD� L� LVSRUXþHYLQDPD�� WDNR� GD� VH� SULND]DQD� L� SRWUDåLYDQD� VUHGVWYD� QH� VPDWUDMX�
XSLWQLPD��
2VWYDUHQMH� ¿QDQFLMVNLK� SRND]DWHOMD� NRG� RYDNYLK� SURMHNDWD� MH� RFLMHQMHQR� UL]LþQLP� L]�
UD]ORJD�ãWR�VH�QL]�DNWLYQRVWL�XJRYDUD�SXWHP�SRVWXSDND�MDYQH�QDEDYH��D�NRML�VX�RSWHUHüHQL�
åDOEHQLP�SRVWXSFLPD�
2GREUHQMHP�WUL�)5,6&2���VWUXNWXUQD�SURMHNWD��QD�þHWLUL�SUHNRJUDQLþQD�VOLYD��SURMHNWQL�
SDUWQHUL� VX� RVWYDULOL� VYH� ]DKWMHYH� QDYHGHQH� X� SURMHNWQRM� SULMDYL�� 3URYHGED� )5,6&2�
�� SURMHNDWD� RGYLMD� VH� X]� VXUDGQMX� GYD� SURMHNWQD� SDUWQHUD�� +UYDWVNLK� YRGD� L� 'LUHNFLMH�
Republike Slovenije za vode. 

3URMHNWL�SUHNRJUDQLþQH�VXUDGQMH�SUYHQVWYHQR� WUHEDMX�ELWL�GH¿QLUDQL� L�YRÿHQL�X�VNODGX�V�
WHKQLþNR���HNRQRPVNLP�NULWHULMLPD�]D�GREURELW�OMXGL�NRML�åLYH�QD�SRJUDQLþQRP�SRGUXþMX��
3URYHGED�RYDNYLK�SURMHNDWD��RVLP�SURYHGEH�VDPLK�SURMHNDWD��SUHGVWDYOMD�YHOLNR�LVNXVWYR�
L�GDMH�GRGDWQX�GLPHQ]LMX�LQåHQMHULPD�L�VWUXþQMDFLPD�VYLK�SUR¿OD�

LITERATURA

>�@� 3UL�SLVDQMX�UDGD�NRULãWHQH�VX�RVREQH�SRGORJH�L�SRGDFL�SULNXSOMHQL�SUL�L]YMHãWDYDQMX�
2GERUD�]D�SUDüHQMH�WH�SUL�RGUåDYDQMX�JRGLãQMLK�VDVWDQDND�SURMHNWQLK�SDUWQHUD�

>�@� KWWS���ZZZ�VL�KU�HX�KU��SURJUDP�SURJUDP�VRGHORYDQMD���������������
[3] https://strukturnifondovi.hr/program-prekogranicne-suradnje-interreg-v-a-slo-

venija-hrvatska-2014-2020/ (27.04.2019)

AUTORI

6DQGD�.RODULü�%XFRQMLü��GLSO��LQJ��JUDÿ���XQLY��VSHF��DHGLI��
=RUDQ�0DUNRYLü��VWUXþ��VSHF��LQJ��DHGLI��

a +UYDWVNH� YRGH�� -HGLQLFD� ]D� SULSUHPX� L� SURYHGEX� (8� SURMHNDWD� ]DãWLWH� RG�
ãWHWQRJ�GMHORYDQMD�YRGD��8OLFD�JUDGD�9XNRYDUD������=DJUHE���������+UYDWVND��
NEVDQGD#YRGD�KU, ]RUDQ�PDUNRYLF#YRGD�KU



666 HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE



HRVATSKE VODE NA INVESTICIJSKOM VALU

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.08.

MONITORING PROPISANIH UVJETA ZAŠTITE PRIRODE 
PRILIKOM REKONSTRUKCIJE MURSKOG NASIPA

Goran Martinez

6$ä(7$.��5DGRYL�QD�UHNRQVWUXNFLML�JODYQRJ�PXUVNRJ�QDVLSD�RG�VWDFLRQDåH�NP���������
GR�NP�� �������X�*RULþDQX� ]DSRþHOL� VX� X� VUSQMX� ������ JRGLQH��7LMHNRP�SULSUHPH�GR-

NXPHQWDFLMH� SRWUHEQH� ]D� LVKRÿHQMH� JUDÿHYLQVNH� GR]YROH�� 8SUDYQL� RGMHO� ]D� SURVWRUQR�
XUHÿHQMH�� JUDGQMX� L� ]DãWLWX� RNROLãD�0HÿLPXUVNH� åXSDQLMH� MH� VYRMLP�5MHãHQMHP� XWYUGLR�
XYMHWH�]DãWLWH�SULURGH��3URMHNW�VH�¿QDQFLUDR��NUHGLWLUDR��VUHGVWYLPD�5D]YRMQH�EDQNH�YLMHüD�
(XURSH� �&(%�D���7HKQLþND�PLVLMD�&(%�EDQNH� LPDOD� MH� ]D�FLOM�XWYUGLWL�SURYHGEX�PMHUD�
XEODåDYDQMD�XWMHFDMD�QD�RNROLã�NRMH�VH�WUHQXWQR�SURYRGH�LOL�NRMH�VX�SUHGYLÿHQH�]D�SRG�
SURMHNWH�]D�NRMH� MH�QXåQD�SURFMHQD�XWMHFDMD�QD�RNROLã� L�LOL�SURFMHQD�XWMHFDMD�QD�RNROLã� L�
SULURGX�WH�UDVSUDYLWL�SRVWRML�OL�SRWUHED�DåXULUDQMD�LOL�QDGRSXQH�WLK�GRNXPHQDWD�V�RE]LURP�
QD�SURPMHQH�X�]DNRQRGDYQRP�RNYLUX� LOL�SURPMHQH�VWDQMD�SRGUXþMD�]DKYDüHQRJ�SURMHN-

WRP��7LMHNRP�L]YRÿHQMD�UDGRYD�SUDüHQR�MH�SRãWLYDQMH�XYMHWD�]DãWLWH�SULURGH�SXWHP�SURSL-
sanog obrasca.

KLJUČNE RIJEČI: zaštita prirode, CEB, monitoring

MONITORING OF THE PRESCRIBED NATURE PROTECTION CON-
DITIONS DURING THE RECONSTRUCTION OF THE

MURA EMBANKMENT

$%675$&7��7KH�ZRUNV�RQ�WKH�UHFRQVWUXFWLRQ�RI�WKH�PDLQ�0XUD�HPEDQNPHQW�IURP�FKDLQ-

DJH�NP��������WR�NP��������LQ�*RULþDQ�VWDUWHG�LQ�-XO\�������'XULQJ�WKH�SUHSDUDWLRQ�RI�
WKH�QHFHVVDU\�GRFXPHQWDWLRQ�IRU�REWDLQLQJ�D�EXLOGLQJ�SHUPLW��WKH�$GPLQLVWUDWLYH�GHSDUW-
PHQW�IRU�VSDWLDO�SODQQLQJ��FRQVWUXFWLRQ�DQG�HQYLURQPHQWDO�SURWHFWLRQ�RI�WKH�0HÿLPXUMH�
&RXQW\�DGRSWHG�D�'HFLVLRQ�HVWDEOLVKLQJ�WKH�QDWXUH�SURWHFWLRQ�UHTXLUHPHQWV��7KH�SURMHFW�
ZDV�¿QDQFHG��WKURXJK�D�ORDQ��E\�WKH�&RXQFLO�RI�(XURSH�'HYHORSPHQW�%DQN��&(%���7KH�
WHFKQLFDO�PLVVLRQ�RI� WKH�&(%�%DQN�ZDV� WR� UHYLHZ� WKH� LPSOHPHQWDWLRQ�RI� WKH� H[LVWLQJ�
HQYLURQPHQWDO�LPSDFW�PLWLJDWLRQ�PHDVXUHV�RU�PHDVXUHV�HVWDEOLVKHG�IRU�VXE�SURMHFWV�UH-
TXLULQJ�DQ�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�DQG�RU�HQYLURQPHQWDO�DQG�QDWXUH�LPSDFW�DV-
VHVVPHQW��DQG�WR�GLVFXVV�ZKHWKHU�WKHUH�ZDV�D�QHHG�IRU�XSGDWLQJ�RU�VXSSOHPHQWLQJ�WKHVH�
GRFXPHQWV�LQ�YLHZ�RI�WKH�OHJLVODWLYH�IUDPHZRUN�FKDQJHV�RU�FKDQJHV�LQ�WKH�VWDWH�RI�WKH�DUHD�
D൵HFWHG�E\�WKH�SURMHFW��'XULQJ�WKH�LPSOHPHQWDWLRQ�RI�ZRUNV��WKH�REVHUYDQFH�RI�WKH�QDWXUH�
SURWHFWLRQ�FRQGLWLRQV�ZDV�PRQLWRUHG�WKURXJK�D�SUHVFULEHG�IRUP�
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.(<:25'6��QDWXUH�SURWHFWLRQ��&(%��PRQLWRULQJ�

1. UVOD 

0HÿLPXUVND� åXSDQLMD��8SUDYQL� RGMHO� ]D� SURVWRUQR� XUHÿHQMH�� JUDGQMX� L� ]DãWLWX� RNROLãD��
2GVMHN�]D�]DãWLWX�RNROLãD�L�SULURGH�SRYRGRP�]DKWMHYD�+UYDWVNLK�YRGD��9RGQRJRVSRGDUVNRJ�
RGMHOD� ]D� 0XUX� L� JRUQMX� 'UDYX�� QDNRQ� SURYHGHQRJ� SRVWXSND� RFMHQH� R� SRWUHEL�
SURFMHQH� XWMHFDMD� ]DKYDWD� QD� RNROLã� V� XWMHFDMHP�]DKYDWD� QD� HNRORãNX�PUHåX� ]D� ]DKYDW�
´5HNRQVWUXNFLMD� JODYQRJ�0XUVNRJ� QDVLSD� NP� ����� ±� ����´� GRQLR� MH� 5MHãHQMH� �.ODVD��
83�������������������8UEURM������������������������RG��������������GD�]D�QDPMHUDYDQL�
]DKYDW� QLMH� SRWUHEQR�SURYHVWL� SRVWXSDN�SURFMHQH�XWMHFDMD� QD� RNROLã�� GD� MH� QDPMHUDYDQL�
]DKYDW�SULKYDWOMLY�]D�HNRORãNX�PUHåX�L�QLMH�SRWUHEQR�SURYRGLWL�*ODYQX�RFMHQX�]DKYDWD�V�
RFMHQRP�GUXJLK�SRJRGQLK�PRJXüQRVWL�
8� SRVWXSNX� XWYUÿLYDQMD� XYMHWD� ]DãWLWH� SULURGH�� QD� ]DKWMHY� +UYDWVNLK� YRGD�
9RGQRJRVSRGDUVNRJ�RGMHOD�]D�0XUX�L�JRUQMX�'UDYX��0HÿLPXUVND�åXSDQLMD��8SUDYQL�RGMHO�
]D�SURVWRUQR�XUHÿHQMH��JUDGQMX�L�]DãWLWX�RNROLãD��2GVMHN�]D�]DãWLWX�RNROLãD�L�SULURGH�GRQRVL�
5MHãHQMH��.ODVD��83�,������������������8UEURM������������������������RG��������������
X�NRMHP�XWYUÿXMH�XYMHWH�]DãWLWH�SULURGH�

Postojeći desnoobalni nasip rijeke Mure (glavni murski nasip) građevina je u funkciji 
obrane od poplava (slika 1.), izgrađena u razdoblju između 1960. i 1970. godine, ukupne 
duljine 36,9 km. Glavni murski nasip brani nisko područje, poglavito poljoprivredne 
površine i šume, te osam naselja: Donju Dubravu, Donji Vidovec, Kotoribu, Goričan, 
Domašinec, Dekanovec, Novakovec i Podturen. Trasa nasipa položena je tako da se 
početak nasipa veže na lijevi usporni nasip vodotoka Bistrec neposredno kod ušća 
vodotoka Bistrec u rijeku Muru i ide uz desnu obalu Mure sve do visoke obale kod mjesta 
Novakovec. 

Slika 1.

6LWXDFLMD�PXUVNRJ�QDVLSD
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1LYHOHWD�NUXQH�QDVLSD�RGUHÿHQD� MH�X�RGQRVX�QD�PMHURGDYQX�����JRGLãQMX�YHOLNX�YRGX�
4��� ������P3�V� �YRGRND]�*RULþDQ���âLULQD�NUXQH�QDVLSD� MH�����P��D�QDJLE�SRNRVD� MH�
RERVWUDQR�SULEOLåQR������2E]LURP�QD�PDWHULMDO�RG�NRMHJ�MH�JUDÿHQ�QDVLS��QD�RYRM�GLRQLFL�
PRåHPR�GH¿QLUDWL�þHWLUL�FMHOLQH�
�� 'LRQLFD�RG�PRVWD�QD�FHVWL�*RULþDQ�±�/HWHQMH�GR�VSRMD�V�DXWRFHVWRP��QD�NRMRM�MH�QDVLS�
L]YHGHQ�RG�PMHãDYLQH�SUDKD�L�SUDãLQDVWRJ�SLMHVND�V�PDQMRP�NROLþLQRP�ãOMXQND�

�� 'LRQLFD�RG�DXWRFHVWH�GR�XãüD�7UQDYH��QDVLS�MH�L]YHGHQ�RG�JOLQH�VUHGQMH�SODVWLþQRVWL�
�� 'LRQLFD�RG�XãüD�7UQDYH�VWDF��aNP���������X�GXOMLQL�RG�RNR�����NP�QL]YRGQR�GR�VWDF��
aNP����������QDVLS�MH�L]YHGHQ�RG�GREUR�JUDGXLUDQRJ�ãOMXQND�

�� 'LRQLFD�RG�VWDF��a�NP���������GR�NP���������QDVLS�MH�L]YHGHQ�RG�PMHãDYLQH�SUDKD�L�
SUDãLQDVWRJ�SLMHVND�

9LVLQD� QDVLSD� MH� SULEOLåQR� ���� GR� ���� P�� D� QDVLS� MH� WHPHOMHQ� QD� VORMHYLPD� JOLQH� LOL�
SUDãLQDVWRJ�SLMHVND�GHEOMLQH�����P�GR�����P��,VSRG�RYLK�VORMHYD�JOLQH�L�SUDãLQDVWRJ�SLMHVND�
QDOD]L�VH�VORM�GREUR�JUDGXLUDQRJ�ãOMXQND��2YDM�VORM�ãOMXQND�QDOD]L�VH�QD�GXELQL�RG�����P�GR�
����P�LVSRG�UD]LQH�WHUHQD�X�RVL�QDVLSD��.UXQD�PXUVNRJ�QDVLSD�NRG�PRVWD�QD�FHVWL�*RULþDQ�
±�/HWHQMH�QD�VWDF��NP��������MH��������P�Q�P�
9LVLQH�QDVLSD�X]�ULMHNX�0XUX�RGUHÿLYDOH�VX�VH�X�GRED�L]JUDGQMH�����WLK�JRGLQD�SURãORJ�
VWROMHüD�� SUHPD� QDMYLãLP� WDGD� ]DELOMHåHQLP� YRGRVWDMLPD�� 3UHPD� PHÿXGUåDYQLP�
GRJRYRULPD�+UYDWVNH� V�0DÿDUVNRP� L� 6ORYHQLMRP�� NRWD� NUXQH� QDVLSD� X]�0XUX� ELOD� MH�
YH]DQD� X]� QLYR� YHOLNH� YRGH� L]� VUSQMD� ������ JRGLQH�� WDNR� GD� MH� QLYHOHWD� NUXQH� QDVLSD�
QDGYLVLYDOD�WDM�YRGRVWDM�]D�����P�
8�PHÿXYUHPHQX� MH� L]UDÿHQR� QHNROLNR� KLGURORãNLK� DQDOL]D� NRMH� VX� SRND]DOH� GD� YLVLQH�
QDVLSD�NRMH� VX�SUHWKRGQR�XVYRMHQH�� QH� ]DGRYROMDYDMX� VWYDUQLP�XYMHWLPD��3RWYUGD�RYLK�
DQDOL]D�ELR�MH�QDLOD]DN�YHOLNRJ�YRGQRJ�YDOD�X�NRORYR]X�������JRGLQH��NDGD�VH�XRþLOR�GD�
QDVLSL�QHPDMX�GRYROMQR�VLJXUQRVQR�QDGYLãHQMH��7DGD�MH�GRãOR�L�GR�SUHOLMHYDQMD�QDVLSD�X�
RSüLQDPD�0XUVNR�6UHGLãüH� L� 3RGWXUHQ�� ãWR� MH� X]URNRYDOR� ãWHWX� SURFLMHQMHQX�QD� VHGDP�
PLOLMXQD�NXQD��'MHODWQLFL�'+0=�D�VX�WDGD�NUR]�RSDåDQMD�SXWHP�PUHåH�VYRMLK�KLGURORãNLK�
SRVWDMD�QD�0XUL�L�'UDYL��WH�L]UDYQLP�PMHUHQMLPD�NRMH�MH�SURYHOD�QMLKRYD�WHUHQVND�HNLSD��
GRãOL� GR� L]X]HWQR� YDåQLK� SRGDWDND� NRML� GR� WDGD� MRã� QLVX� ELOL� L]PMHUHQL� QLWL� ]DELOMHåHQL�
QD� KLGURORãNLP� SRVWDMDPD�0XUVNR� 6UHGLãüH� L� *RULþDQ� QD� ULMHFL�0XUL�� 1D� KLGURORãNRM�
SRVWDML�0XUVNR�6UHGLãüH������NRORYR]D�������JRGLQH�L]PMHUHQ�MH�SURWRN�RG�������P3�V�SUL�
YRGRVWDMX�RG�����FP��8�*RULþDQX�MH�VOMHGHüL�GDQ������NRORYR]D�������JRGLQH��L]PMHUHQ�
SURWRN�RG�������P3�V�SUL�YRGRVWDMX�����FP��9DåQR�MH�QDJODVLWL�GD�VX�YRGRPMHUHQMD�L]YUãHQD�
X�YUKX�LOL�QH]QDWQR�QLåH�RG�VDPRJ�YUKD�YRGQRJ�YDOD�QD�REMH�KLGURORãNH�SRVWDMH��3URWRN�
ULMHNH�0XUH�X�SUR¿OLPD�0XUVNR�6UHGLãüH�L�*RULþDQ�PRJDR�MH�ELWL�MRã�]D�SULEOLåQR�����P3�V�
YHüL��QR�]ERJ�SUHOLMHYDQMD�QDVLSD�QD�GYLMH�ORNDFLMH�X]YRGQR�X�6ORYHQLML��SURWRN�0XUH�NUR]�
+UYDWVNX�MH�VPDQMHQ�]D�QDYHGHQX�NROLþLQX�

2.2. Opseg rekonstrukcije

.RWD� NUXQH� UHNRQVWUXLUDQRJ� QDVLSD� UH]XOWDW� MH� GRJRYRUD� L]PHÿX� QDGOHåQLK� LQVWLWXFLMD�
+UYDWVNH� L�0DÿDUVNH�� D� ED]LUDQD� MH� QD� L]PMHUHQLP� YRGRVWDMLPD� YHOLNH� YRGH� L]� ������
JRGLQH�� SUHPD�NULWHULMX� GD� NUXQD� UHNRQVWUXLUDQRJ�QDVLSD� EXGH�PLQLPDOQR�����P� L]QDG�
PDNVLPDOQRJ�YRGRVWDMD�]DELOMHåHQRJ�������JRGLQH�
5HNRQVWUXNFLMD� VH� VDVWRML� RG� QDGYLãHQMD� QDVLSD�� SURãLUHQMD� NUXQH� V� ���� P� QD� ���� P� L�
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XEODåDYDQMD� SRVWRMHüLK� SRNRVD� QD� QDJLE� ����� 3URãLUHQMH� QDVLSD� L]YRGL� VH� QD� X]YRGQX�
VWUDQX�RG�PRVWD�QD�FHVWL�*RULþDQ�±�/HWHQMH�GR�XãüD�7UQDYH��GRN� VH�QL]YRGQR�RG�XãüD�
7UQDYH�SURãLUHQMH�L]YRGL�QD�]UDþQX�VWUDQX�SRVWRMHüHJ�QDVLSD�

2.3. Monitoring

7LMHNRP� L]YRÿHQMD� UDGRYD� RYODãWHQD� RVRED� QRVLWHOMD� ]DKYDWD� MH� WLMHNRP� ������ L� ������
JRGLQH�REDYLOD�PRQLWRULQJ�SURSLVDQLK�XYMHWD�]DãWLWH�SULURGH��3UYL�PRQLWRULQJ�VH�REDYLR�
QD�ORNDFLML�L]YRÿHQMD�UDGRYD�����RåXMND�������JRGLQH�WH�VH�WRP�SULOLNRP�LVSXQLR�REUD]DF�
]D�PRQLWRULQJ� �6OLND� ����1DYHGHQL� REUD]DF� VDGUåL� LPH� SURMHNWD�� R]QDNX� SURMHNWD�� LPH�
QRVLWHOMD�]DKYDWD��1DWXUD������SRGUXþMH�NRMHP�SULSDGD�ORNDFLMD�L]YRÿHQMD�UDGRYD��QD]LY�
GRNXPHQWD�NRMLP�VX�XWYUÿHQL�XYMHWL�]DãWLWH�SULURGH��GDWXP�PRQLWRULQJD�� LPH�RYODãWHQH�
RVREH�NRMD� MH�REDYLOD�PRQLWRULQJ� L� WDEOLFX�XYMHWD�]DãWLWH�SULURGH�V� UXEULNRP�X�NRMRM�VH�
SRWYUÿXMH�GD�OL�VH�SURSLVDQL�XYMHWL�SRãWXMX�LOL�QH��
5MHãHQMHP�VX�XWYUÿHQL�VOMHGHüL�XYMHWL�]DãWLWH�SULURGH��
�� UDGRYH�NUþHQMD�SRVWRMHüH�YHJHWDFLMH�WUHED�SURYHVWL�L]YDQ�UD]GREOMD�JQLMHåÿHQMD�SWLFD�L�
SRYHüDQH�DNWLYQRVWL�GUXJLK�åLYRWLQMD��RG�SRþHWND�NRORYR]D�GR�SRþHWND�RåXMND��

�� UDGQL�SRMDV�L�RUJDQL]DFLMX�JUDGLOLãWD�WUHED�RJUDQLþLWL�QD�QDMPDQMX�SRWUHEQX�ãLULQX�NRMD�MH�
QXåQD�]D�NUHWDQMH�VWURMHYD�NDNR�EL�VH�L]EMHJOR�QHSRWUHEQR�NUþHQMH�YHJHWDFLMH�

�� L]YDQ�UDGQRJ�SRMDVD�ORNDFLMH�]DKYDWD�QLMH�GR]YROMHQR�NUþLWL�LOL�RãWHüLYDWL�GUYHüH�L�JUPOMH�
WH� UDGQLP�VWURMHYLPD�]DGLUDWL�X� ãXPVND� L�RVMHWOMLYD�QHãXPVND� VWDQLãWD� �ORNYH��YODåQH�
livade i sl.),

�� YLãDN�LVNRSDQRJ�PDWHULMDOD�NRML�VH�HYHQWXDOQR�QHüH�XJUDGLWL�X�QDVLS�VPLMH�VH�RGORåLWL�
LVNOMXþLYR�QD�EUDQMHQRM�VWUDQL�QDVLSD�JGMH�QHPD�UL]LND�RG�RWSODYOMLYDQMD�PDWHULMDOD�LOL�VH�
WUHED�GHSRQLUDWL�QD�]D�WR�SUHGYLÿHQLP�ORNDFLMDPD��2YDM�PDWHULMDO�QH�VPLMH�VH�RGODJDWL�
QD�ãXPVNLP�QLWL�RVMHWOMLYLP�QHãXPVNLP�SRYUãLQDPD��YODåQH�OLYDGH�L�VO���

�� X�VOXþDMX�SRMDYH�LQYD]LYQLK�VWUDQLK�ELOMQLK�YUVWD��DPEUR]LMH��SRGX]HWL�XNODQMDQMH�L�GUX-

JLK��QD�SRGUXþMX�UDGQRJ�SRMDVD��SURVWRUX�]D�VPMHãWDM�PHKDQL]DFLMH�L�GUXJLP�SRYUãLQDPD�
JUDGLOLãWD��SRGX]HWL�XNODQMDQMH�VYLK�MHGLQNL�VWUDQLK�ELOMQLK�YUVWD��0MHUX�SURYRGLWL�GR�XV-
SRVWDYH�DXWRKWRQH�WUDYQH�YHJHWDFLMH�SR�]DYUãHWNX�]DWUDYOMLYDQMD�SRNRVD�L�NUXQH�QDVLSD�

�� QD�SRGUXþMX�REXKYDWD�]DKYDWD�QLMH�SULKYDWOMLYR�VNODGLãWLWL�WYDUL�ãWHWQH�]D�RNROLã��SRJRQ-

VND�JRULYD��PD]LYD��39&�PDWHULMDOH��PDWHULMDOH�SRGORåQH�NRUR]LML�L�GU���
�� ]D�SULVWXS�ORNDFLML�]DKYDWD�WH�GRSUHPX�VWURMHYD��DODWD�L�RSUHPH�NRULVWLWL�SRVWRMHüH�SXW-
RYH��EH]�GRGDWQRJ�RãWHüHQMD�OLYDGQLK�L�ãXPVNLK�SRYUãLQD�

�� VDY� RWSDG� NRML� üH� QDVWDWL� WLMHNRP� REDYOMDQMD� SRMHGLQLK� UDGRYD� VDNXSOMDWL� RGYRMHQR� L�
]EULQXWL�SXWHP�RYODãWHQH�RVREH�
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6OLND����2EUD]DF�]D�PRQLWRULQJ�SURSLVDQLK�XYMHWD�]DãWLWH�SULURGH
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7LMHNRP�L]YRÿHQMD�UDGRYD�SUDWLOR�VH�SRãWLYDQMH�XWYUÿHQLK�XYMHWD�]DãWLWH�SULURGH��8WYUÿHQL�
XYMHWL�]DãWLWH�SULURGH�SUDüHQL�VX�SXWHP�SURSLVDQRJ�REUDVFD�RG�VWUDQH�&(%�D��0RQLWRULQJ�
MH�REDYOMHQ�X�ãHVW�QDYUDWD��WUL�SXWD�X�������JRGLQL�L�WUL�SXWD�X�������JRGLQL��L�SUL�WRPH�MH�
XWYUÿHQR�GD�VH�UDGRYL�QD�NUþHQMX�SURYRGH�X�]LPVNLP�PMHVHFLPD��GD�VH�YLãDN�PDWHULMDOD�
GHSRQLUD� VXNODGQR� ]DKWMHYLPD�� GD� VX� ]D� SULVWXS� ORNDFLML� NRULãWHQL� SRVWRMHüL� SXWRYL�� GD�
MH�RWSDG�QDVWDR�WLMHNRP�L]YRÿHQMD�UDGRYD�SURSLVQR�]EULQXW��GD�VH�RGUåDYD�UHG�RG�VWUDQH�
QRVLWHOMD� ]DKYDWD� XQXWDU� ]DãWLüHQRJ� SRGUXþMD� L� GD� MH� R� SRþHWNX� ]DKYDWD� SUDYRYUHPHQR�
REDYLMHãWHQD�-DYQD�XVWDQRYD�]D�]DãWLWX�SULURGH�
3ULOLNRP�L]YRÿHQMD�SURMHNWD�VXUDÿXMH�VH�V�-DYQLP�XVWDQRYDPD�]D�]DãWLWX�SULURGH�L�]DMHGQR�
V� QMLPD� SUDWL� SRãWLYDQMH� SURSLVDQLK� XYMHWD� ]DãWLWH� SULURGH�� ãWR� SRWYUÿXMH� ]DMHGQLþNR�
GMHORYDQMH� -DYQLK� XVWDQRYD� ]D� ]DãWLWX� SULURGH� L� +UYDWVNLK� YRGD� X� SURYRÿHQMX� ]DãWLWH�
RNROLãD�L�SULURGH�
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REVITALIZACIJA RUKAVACA NA RIJECI DRAVI U 
SKLOPU DRAVA LIFE PROJEKTA 

6$ä(7$.��3URMHNWRP�³'5$9$�/,)(�±�,QWHJUDOQR�XSUDYOMDQMH�ULMHNRP´�SODQLUD�VH�RE-

QRYLWL�VWDQLãWD�QD�VHGDP�ORNDFLMD�ULMHNH�'UDYH�NUR]�REQRYX�VWDULK�L�NUHLUDQMH�QRYLK�UXND-
YDFD��2VQRYQL�FLOM�SURMHNWD�MH�VWYDUDQMH�GRGDWQLK�YRGQLK�WRNRYD�WH�SRYHüDQMH�GLQDPLþNLK�
KLGURPRUIRORãNLK� SURFHVD� NRML� üH� SRWDNQXWL� VWYDUDQMH� QRYLK� ULMHþQLK� VWDQLãWD� QD� ULMHFL�
'UDYL�� D� NRMD� üH� XMHGQR� NRULVWLWL� L� X� ]DãWLWL� RG� SRSODYD�� 5H]XOWDWL� SURMHNWD� RPRJXüLWL�
üH� SRYHüDYDQMH� UD]LQH� VYLMHVWL� R� HNRORãNRM� PUHåL� 1$785$� ������ XVSRVWDYOMDQMH�
SUHNRJUDQLþQH�VXUDGQMH�WH�VPDQMHQMH�X]QHPLUDYDQMD�IDXQH�RG�VWUDQH�OMXGVNLK�DNWLYQRVWL��
2YDM�UDG�REXKYDüD���ORNDFLMH��L�WR�UXNDYFH�2WRN�9LUMH��&����6WDUD�'UDYD�9DUDåGLQ��&����
0LKROMDþNL�0DUWLQFL��&���L�3RGUDYVND�0RVODYLQD��&����3UYRWQR�MH�GDQ�RSLV�SRVWRMHüHJ�
VWDQMD���UXNDYFD�V�RVRELWRP�SDåQMRP�QD�WHUHQVND�LVWUDåLYDQMD�ELRWH��=DWLP�VH�]D�UXNDYFH�
&���&��L�&��QDYRGH�SODQLUDQD�Ý]HOHQDÝ�WHKQLþND�UMHãHQMD�EXGXüHJ�VWDQMD�NRMD�RPRJXüDYDMX�
SURWRþQRVWL�LVWLK�X�VYLP�KLGURORãNLP�UHåLPLPD��=D�UXNDYDF�&��SUHGODåH�VH�LVWL�]DGUåDWL�
X� WUHQXWQRP�VWDQMX�EXGXüL�GD� MH� VWDQMH�]DGRYROMDYDMXüH��8�NRQDþQLFL� VH�RWYDUD�SLWDQMH�
SULKYDWOMLYRJ�VWXSQMD�OMXGVNH�LQWHUYHQFLMH�X�RNROLã�
./-8ý1(�5,-(ý,� 'UDYD��UHYLWDOL]DFLMD��]HOHQD�WHKQLþND�UMHãHQMD��SULURGQD�VWDQLãWD�

REVITALIZATION OF THE DRAVA SIDE CHANNELS WITHIN THE 
DRAVA LIFE PROJECT

$%675$&7��7KH�³'5$9$�/,)(���,QWHJUDO�5LYHU�0DQDJHPHQW´�SURMHFW�ZLOO�UHVWRUH�KDEL-
WDWV� LQ� VHYHQ� ORFDWLRQV� RQ� WKH�'UDYD�5LYHU� WKURXJK� WKH� UHFRQVWUXFWLRQ� RI� WKH� ROG� VLGH�
FKDQQHOV�DQG�WKH�FUHDWLRQ�RI�WKH�QHZ�RQHV��7KH�PDLQ�REMHFWLYH�RI�WKH�SURMHFW�LV�FUHDWLQJ�
DGGLWLRQDO�ZDWHU�ÀRZV�DQG�LQFUHDVLQJ�WKH�G\QDPLFV�RI�K\GURPRUSKRORJLFDO�SURFHVVHV�WKDW�
ZLOO�VWLPXODWH�WKH�FUHDWLRQ�RI�QHZ�ULYHU�KDELWDWV�RQ�WKH�'UDYD�5LYHU��ZKLFK�ZLOO�EH�XVHG�
IRU�ÀRRG�SURWHFWLRQ�DV�ZHOO��7KH�SURMHFW�UHVXOWV�ZLOO�UDLVH�DZDUHQHVV�RI�WKH�1$785$������
HFRORJLFDO�QHWZRUN��HVWDEOLVK�FURVV�ERUGHU�FRRSHUDWLRQ�DQG�UHGXFH�DQWKURSRJHQLF�LPSDFW�
RQ�WKH�IDXQD��7KH�VFRSH�RI�WKH�SURMHFW�LQFOXGHV���ORFDWLRQV�±�WKH�VLGH�FKDQQHOV�2WRN�9LUMH�
�&���� 6WDUD�'UDYD�9DUDåGLQ� �&����0LKROMDþNL�0DUWLQFL� �&��� DQG�3RGUDYLQD�0RVODYLQD�
�&����7KH�SDSHU�JLYHV�D�GHVFULSWLRQ�RI�WKH�FXUUHQW�FRQGLWLRQ�RI�DOO���VLGH�FKDQQHOV��ZLWK�D�
SDUWLFXODU�IRFXV�RQ�ELRORJLFDO�¿HOG�UHVHDUFK��³*UHHQ´�WHFKQLFDO�VROXWLRQV�WKDW�ZLOO�IDFLOL-
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WDWH�ÀRZ�LQ�DOO�K\GURORJLFDO�UHJLPHV�DUH�SODQQHG�IRU�VLGH�FKDQQHOV�&���&��DQG�&��ZKHUHDV�
VLGH�FKDQQHO�&��LV�LQWHQGHG�WR�VWD\�LQ�LWV�FXUUHQW�VWDWH��)LQDOO\��WKH�SDSHU�UDLVHV�WKH�LVVXH�
RI�WKH�VXLWDEOH�OHYHO�RI�KXPDQ�LQWHUYHQWLRQ�LQ�WKH�HQYLURQPHQW�
.(<:25'6� 'UDYD��UHYLWDOL]DWLRQ��³JUHHQ´�WHFKQLFDO�VROXWLRQV��QDWXUDO�KDELWDW

1. UVOD

3URMHNW�³'5$9$�/,)(�±�,QWHJUDOQR�XSUDYOMDQMH�ULMHNRP´�SODQLUD�HNRORãNX�UHYLWDOL]DFLMX�
VWDQLãWD�QD�'UDYL��5HYLWDOL]DFLMD�SRGUD]XPLMHYD�REQRYX�VWDULK�L�NUHLUDQMH�QRYLK�UXNDYDFD�
QD�VHGDP�ORNDFLMD�XQXWDU�WRND�ULMHNH�'UDYH�V�FLOMHP�YUDüDQMD�L]YRUQLK�HNRORãNLK�XYMHWD�
ULMHþQRJ� HNRVXVWDYD� L� SULSDGDMXüLK� YODåQLK� VWDQLãWD�� � 3RMDP� ÝVWDQLãWHÝ� SUL� L]ULþDMX�
ÝUHYLWDOL]DFLMD�VWDQLãWDÝ�XQXWDU�RYRJ�UDGD��RGQRVL�VH�QD�SRGUXþMD�VOLþQH�YHJHWDFLMH��D�QH�
]HPOMLãQRJ�SRNURYD�NDR�X�SRMPX�ÝVWDQLãQL�WLSÝ��0LOOHU�L�+REEV��������
3URMHNW� VH�SURYRG�NUR]�PHÿXVHNWRUVNX� VXUDGQMX�+UYDWVNLK�YRGD�NDR�JODYQRJ�QRVLWHOMD�
SURMHNWD� WH�SDUWQHUD�::)�$XVWULMD��8GUXJH�]D�]DãWLWX�SULURGH� L�RNROLãD�=HOHQL�2VLMHN��
-DYQH� XVWDQRYH� ]D� XSUDYOMDQMH� ]DãWLüHQLP� GLMHORYLPD� SULURGH� L� HNRORãNRP� PUHåRP�
9LURYLWLþNR�±�SRGUDYVNH�åXSDQLMH��-DYQH�XVWDQRYH�]D�XSUDYOMDQMH�]DãWLüHQLP�SULURGQLP�
YULMHGQRVWLPD� QD� SRGUXþMX� .RSULYQLþNR� ±� NULåHYDþNH� åXSDQLMH� L� -DYQH� XVWDQRYH� ]D�
XSUDYOMDQMH�]DãWLüHQLP�SULURGQLP�YULMHGQRVWLPD�QD�SRGUXþMX�9DUDåGLQVNH�åXSDQLMH��
3RUHG� SRYHüDYDQMD� UD]LQH� VYLMHVWL� R� HNRORãNRM� PUHåL� 1$785$� ������ XVSRVWDYOMDQMD�
SUHNRJUDQLþQH� VXUDGQMH�� VPDQMHQMD� X]QHPLUDYDQMD� IDXQH� RG� VWUDQH� OMXGVNLK� DNWLYQRVWL��
RVQRYQL� FLOM� '5$9$� /,)(� SURMHNWD� MH� VWYDUDQMH� GRGDWQLK� YRGQLK� WRNRYD� L� SRYHüDQMH�
GLQDPLþNLK�KLGURPRUIRORãNLK�SURFHVD�NRML�üH�SRWDNQXWL�VWYDUDQMH�QRYLK�ULMHþQLK�VWDQLãWD�
]D�ÀRUX�L�IDXQX�QD�ULMHFL�'UDYL��D�NRMD�üH�XMHGQR�NRULVWLWL�L�X�]DãWLWL�RG�SRSODYD��
.DNR�EL�SODQLUDQMH�EXGXüLK�DNWLYQRVWL�X�VYLP�VHNWRULPD�ELOR�GXJRWUDMQR�RGUåLYR�WH�LPDOR�
ãWR�PDQML�QHJDWLYQL�XþLQDN�QD�HNRORãNH�VXVWDYH�L�ELRORãNX�UD]QROLNRVW�SRWUHEQR�MH�SRMDþDWL�
PHÿXVHNWRUVNX�VXUDGQMX�X�ãWR�UDQLMRM�ID]L�GRQRãHQMD�VWUDWHãNLK�GRNXPHQDWD��=DMHGQLþNLP�
DNWLYQRVWLPD�]DãWLWH�ELRORãNH�UD]QROLNRVWL�L�REUDQH�RG�SRSODYD�PRJXüH�MH�ãWLWL�NRPSOHWDQ�
HNRVXVWDY�� QR� RWYDUD� VH� SLWDQMH� SULKYDWOMLYRJ� VWXSQMD� OMXGVNH� LQWHUYHQFLMH� X� RNROLã��
6WRJD��MDþDQMH�RWSRUQRVWL�RNROLãD�XNOMXþXMH�UD]YRM�NYDOLWHWQH�LQIUDVWUXNWXUH�L�SURVWRUQRJ�
SODQLUDQMD��XVYDMDQMH�L�SURYHGEX�LQWHJULUDQLK��RGJRYRUQLK�SROLWLND�L�SODQRYD�WH�SULVWXSD�
WHPHOMHQLK�QD�RþXYDQMX�HNRVXVWDYD�

REVITALIZACIJA

3UHGPHW�RYRJ�UDGD�VX�þHWLUL�UXNDYFD�QD�'UDYL��Slika 1���L�WR�NDNR�VOLMHGL��2WRN�9LUMH�±�&��
�����±�������UNP���6WDUD�'UDYD�9DUDåGLQ�±�&���������±�����UNP���0LKROMDþNL�0DUWLQFL�±�
&�������±�����UNP��L�3RGUDYVND�0RVODYLQD�±�&������±����UNP���3UHGPHWQL�UXNDYFL�ULMHNH�
'UDYH�QDOD]H�VH�XQXWDU�þHWLUL�SRGUXþMD�HNRORãNH�PUHåH1�WH�UHJLRQDOQRJ�SDUND�0XUD�'UDYD��

1 5XNDYFL�&��L�&��QDOD]H�VH�XQXWDU�SRGUXþMD�HNRORãNH�PUHåH�+5��������'UDYD�±�DNXPXODFLMH�L�+5��������
'UDYVNH�DNXPXODFLMH��GRN�VH�UXNDYFL�&��L�&��QDOD]H�XQXWDU�SRGUXþMD�HNRORãNH�PUHåH�+5��������6UHGQML�WRN�
'UDYH��RG�7HUH]LQRJ�SROMD�GR�'RQMHJ�0LKROMFD��L�+5��������6UHGQML�WRN�'UDYH�
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Slika 1��/RNDFLMH�UXNDYDFD�2WRN�9LUMH�±�&���6WDUD�'UDYD�9DUDåGLQ�±�&���0LKROMDþNL�
0DUWLQFL�±�&��L�3RGUDYVND�0RVODYLQD�±�&�

1D� SUHGPHWQLP� ORNDFLMDPD� SRVWRML� GMHORPLþQD� SURWRþQRVW� UXNDYDFD� X� VPLVOX� WUDMDQMD�
L� NRQWLQXLWHWD�� =ERJ� WDNYRJ� YRGQRJ� UHåLPD�� SRMHGLQD� VWDQLãWD� UXNDYDFD� VX� VXNFHVLMVNL�
X]QDSUHGRYDOD� LOL� X� SRWSXQRVWL� VXKD�� 5D]OR]L� ]DWHþHQLK� SURPMHQD� VWDQLãQLK� XYMHWD� VX�
DQWURSRJHQR� X]URNRYDQH� SURPMHQH� KLGURPRUIRORãNLK� ]QDþDMNL� ULMHNH� 'UDYH�� ãWR� VH�
SUYHQVWYHQR�RGQRVL� QD� L]JUDGQMX� UHWHQFLMD� WH�REDORXWYUGD�� ,]QLPND� MH� UXNDYDF�&��NRML�
XVOLMHG� SRVWRMHüH� UHWHQFLMH� L� GDOMH� LPD� ]DGRYROMDYDMXüH� VWDQMH� ELRUD]QROLNRVWL�� 6WRJD��
QLåH�VH�GDMH�SUHJOHG�SRVWRMHüHJ�VWDQMD�QD�SUHGPHWQLP�ORNDFLMDPD�WH�SODQLUDQD�Ý]HOHQDÝ�
WHKQLþND�UMHãHQMD��8�NRQDþQLFL��XQXWDU� UDVSUDYH��RWYDUD�VH�SLWDQMH�SULKYDWOMLYRJ�VWXSQMD�
OMXGVNH�LQWHUYHQFLMH�X�RNROLã�
5DGL�SUDüHQMD�XVSMHãQRVWL�'UDYD�/,)(�SURMHNWD�L�LVSXQMHQMD�SURMHNWQLK�FLOMHYD��RGUDÿHQ�MH�
ELRWLþNL�PRQLWRULQJ�QXOWRJ�VWDQMD�ÀRUH�L�VWDQLãWD�WH�NRSQHQH�L�VODWNRYRGQH�IDXQH�QD�VYLK�
ãHVW�UXNDYDFD�SULMH�L]YRÿHQMD�SODQLUDQLK�UDGRYD��3HWHUQHO��L�GU����������7DNRÿHU��]D�SRWUHEH�
L]UDGH� 6WXGLMD� *ODYQH� RFMHQH� SULKYDWOMLYRVWL� ]DKYDWD� ]D� HNRORãNX� PUHåX� ]D� ORNDFLMH�
UXNDYDFD�&��L�&���0DUNRYLü��L�GU�������a��WH�ORNDFLMH�UXNDYDFD�&��L�&���0DUNRYLü��L�GU���
2018b��RGUDÿHQD�VX�WHUHQVND�LVWUDåLYDQMD�VD�QDJODVNRP�QD�FLOMQH�YUVWH�L�VWDQLãQH�WLSRYH�
�-HOLü��L�GU�������a����-HOLü��L�GU�������b����0LNXOLü��L�GU�������a)���0LNXOLü��L�GU�������b).

,DNR�SRYLMHVQH�NDUWH�GRND]XMX�GD�MH�rukavac C1�QHNDGD�ELR�GLR�WRND�ULMHNH�'UDYH���VDGD�
VD�VYRMH�X]YRGQH�VWUDQH�QLMH�VSRMHQ�V�ULMHNRP�'UDYRP��7UHQXWQR�MH�X]YRGQL�GLR�UXNDYFD�
XJODYQRP�VXK��SRGUXþMH�RNR� UXNDYFD�REUDVOR�YLVRNRP�YHJHWDFLMRP��NDVQH� VXNFHVLMVNH�
ID]H�� 7UHQXWQR� YRGD� XOD]L� X� UXNDYDF� V� QL]YRGQH� VWUDQH� WYRUHüL� SRYUHPHQH� XMH]HUHQH�
SRYUãLQH��JGMH�VH��X]�QDVLS��QDOD]L� L�PDQML�QHNDGDãQML� UXNDYDF��D�VDGD�PUWYDMD�� WDNRÿHU�
NDUDNWHUL]LUDQD�XMH]HUHQLP�YRGHQLP�VWDQLãWLPD��=D�rukavac C2�SRYLMHVQH�NDUWH�GRND]XMX�
GD� MH� QHNDGD� ELR� GLR� WRND� ULMHNH�'UDYH�� QR� VDGD� MH� SRGUXþMH� UXNDYFD� YHüLQRP� VXKR� L�
REUDVOR�YHJHWDFLMRP�NDVQH�VXNFHVLMVNH�ID]H��,]QLPND�MH�NUDMQML�QL]YRGQL�GLR�UXNDYFD�NRML�
MH�VDGD�PUWYDMD�
7HUHQVNLP�LVWUDåLYDQMHP�UXNDYFD�&��L�&��SURQDÿHQH�VX�FLOMQH�YUVWH�SRGUXþMD�HNRORãNH�

C1

C2

C2

C6 C7

C1

C6

C7
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PUHåH�+5�������2 i HR10000133��2VLP�FLOMQLK�YUVWD�XRþHQH�VX�L�NDUDNWHULVWLþQH�YUVWH�
L�WR�KHUSHWRIDXQH��]HOHQD�åDED��3HORSK\OD[�VS����ãXPVND�VPHÿD�åDED��5DQD�GDOPDWLQD),

]HOHPEDü�OLYDGQD�JXãWHULFD��/DFHUWD�VS����NDR�L�SULPMHULFH�WUDJRYL�OLVLFH��9XOSHV�YXOSHV)
WH�EL]DPVNRJ�ãWDNRUD��2QGDWUD�]LEHWKLFXV).
1DGDOMH�� SRYLMHVQH� NDUWH� GRND]XMX� GD� MH�rukavac C6� SRVWRMHüL� L� RWYRUHQ�YHü� GXåL� QL]�
JRGLQD��SUL�þHPX�VH�X�VDGDãQMHP�VWDQMX�VD�VYRMH�X]YRGQH�VWUDQH�QDOD]L�SRSUHþQD�SUHJUDGD��
3UHGPHWQD�MH�L]JUDÿHQD�RG�NDPHQRJ�PDWHULMDOD��GXOMLQH�RNR�����P��YLVLQH�RNR���P�QD�
QDMYLãHP� GLMHOX�� 3RGUXþMH� RNR� UXNDYFD� MH� WUHQXWQR� REUDVOR� YLVRNRP� YHJHWDFLMRP� QD�
REDODPD�VWUPLMH�NRQNDYQH�VWUDQH��GRN�MH�SRORåHQLMD�REDOD�NRQYHNVQH�VWUDQH�NDUDNWHUL]LUDQD�
VWDQLãWLPD�SROHJQXWLK�PXOMHYLWLK�REDOD��7DNRÿHU� MH� L�rukavac C7 � X� ]DWHþHQRP�VWDQMX�
YHü�GXåL�YUHPHQVNL�SHULRG��PLQ�����JRGLQD���QR�LQIRUPDFLMH�R�WRþQRP�YUHPHQX�JUDGQMH�
SRVWRMHüLK�SRSUHþQLK�SUDJRYD�QLVX�SR]QDWH��7UHQXWQR�MH�SRGUXþMH�RNR�UXNDYFD��SRVHELFH�
VWUPLK�REDOD��REUDVOR�YLVRNRP�YHJHWDFLMRP�VD�SRMDVRP�JUPOMD�L�GUYHüD��GRN�MH�SRORåHQLMD�
REDOD� NDUDNWHUL]LUDQD� VWDQLãWLPD� SROHJQXWLK� PXOMHYLWLK� REDOD�� 3RVHELFH� MH� ]DQLPOMLYR�
VWDQLãWH�SURVWUDQRJ�SMHãþDQRJ�VSUXGD�QD�XãüX�UXNDYFD�X�ULMHNX�'UDYX�
7HUHQVNLP� LVWUDåLYDQMHP� UXNDYDFD� &�� L� &�� SURQDÿHQH� VX� FLOMQH� YUVWH� SRGUXþMD�
HNRORãNH�PUHåH� +5�������4 i HR10000155�� 2VLP� FLOMQLK� YUVWD�� XRþHQL� VX� WUDJRYL�
EL]DPVNRJ�ãWDNRUD��2QGDWUD�]LEHWKLFXV��NDR�L�NDUDNWHULVWLþQH�YUVWH�JPD]RYD��EMHORXãND�
(1DWUL[�QDWUL[), ribarica (1DWUL[� WHVVHOODWD���]HOHPEDü�OLYDGQD�JXãWHULFD��/DFHUWD�VS�)) i 
YRGR]HPDFD��]HOHQD�åDED��3HORSK\OD[�VS����ãXPVND�VPHÿD�åDED��5DQD�GDOPDWLQD���KLEULG�
FUYHQRJ�L�åXWRJ�PXNDþD��%RPELQD�ERPELQD�[�YDULHJDWD)).

2.2. Planirano stanje

*ODYQD�VYUKD�]DKYDWD�REQRYH�UXNDYDFD�MH�GRYRÿHQMH�YRGH�X�UXNDYDF�NRG�PDQMLK�SURWRND�
ULMHNH�X�VYUKX�SRYHüDQMD�PRUIRORãNH�GLQDPLNH�X�UXNDYFX�L�NRULWX�]D�PRJXüQRVW�VWYDUDQMD�
QRYLK�VWDQLãWD�]D�SWLFH�QD�REDODPD�ULMHNH�L�NRULWX�UXNDYFD��VWUPH�REDOH�L�VSUXGRYL���1LåH�
VH�QDYRGH�SODQLUDQL�UDGRYL�QD�þHWLUL�SUHGPHWQD�UXNDYFD�NDNR�EL�VH�RVLJXUDOD�SURWRþQRVW�L�
RVYMHåDYDQMH�UXNDYFD�YRGRP�L]�ULMHNH�'UDYH�X�VYLP�KLGURORãNLP�XYMHWLPD6�

�� EMHORSHUDMQD�NUNXãD��5RPDQRJRELR�YODG\NRYL���EROHQ��$VSLXV�DVSLXV��L�GDEDU��&DVWRU�¿EHU��L�WR�QDVWDPED�WH�
YLGUD��/XWUD�OXWUD���=DVWXSOMHQ�MH�FLOMQL�VWDQLãQL�WLS�$OXYLMDOQH�ãXPH��$OQR�3DGLRQ��$OQLRQ�LQFDQDH��6DOLFLRQ�
DOEDH���&LOMQL�VWDQLãQL�WLS�1L]LQVNH�NRãDQLFH��$ORSHFXUXV�SUDWHQVLV��6DQJXLVRUED�R৽FLQDOLV��QLMH�]DVWXSOMHQ�
QD�ORNDFLMDPD�UXNDYDFD�&��L�&��

3 �YHOLND�ELMHOD�þDSOMD��&DVPHURGLXV�DOEXV���PDOL�YUDQF��3KDODFURFRUD[�S\JPDHXV���YRGRPDU��$OFHGR�DWWKLV���
SDWND�EDWRJODYLFD��%XFHSKDOD�FODQJXOD���PDOD�SUXWND��$FWLWLV�K\SROHXFRV���GLYOMD�SDWND��$QDV�SODW\UK\QFKRV���
FUQD�URGD��&LFRQLD�QLJUD���PDOD�ELMHOD�þDSOMD��(JUHWWD�JDU]HWWD���OLVND��)XOLFD�DWUD��WH�FUYHQRNOMXQL�ODEXG�
�&\JQXV�RORU��

4 RELþQD�OLVDQND��8QLR�FUDVVXV���EROHQ��$VSLXV�DVSLXV���GDEDU��&DVWRU�¿EHU���YLGUD��/XWUD�OXWUD���YLMXQ��&RELWLV�
HORQJDWRLGHV���EMHORSHUDMQD�NUNXãD��5RPDQRJRELR�YODG\NRYL���JDYþLFD��5KRGHXV�DPDUXV���$OXYLMDOQH�ãXPH�
�$OQR�3DGLRQ��$OQLRQ� LQFDQDH��6DOLFLRQ�DOEDH���'XQDYVND�SDNODUD� MH� WDNRÿHU�SULVXWQD�QD�RYRP�SRGUXþMX�
�-HOLü��-HOLü��äXWLQLü��	�ûDOHWD���������DOL�QLMH�]DELOMHåHQD�X�RYRP�LVWUDåLYDQMX�

5 �VLYD�åXQD��3LFXV�FDQXV���JDN��1\FWLFRUD[�Q\FWLFRUD[���ãWHNDYDF��+DOLDHHWXV�DOELFLOOD���PDOD�ELMHOD�þDSOMD�
�(JUHWWD�JDU]HWWD���FUYHQRJODYL�GMHWOLü��'HQGURFRSRV�PHGLXV���YRGRPDU��$OFHGR�DWWKLV���PDOD�SUXWND��$FWLWLV�
K\SROHXFRV���EMHORYUDWD�PXKDULFD� �)LFHGXOD�DOELFROOLV���EDWRJODYLFD� �%XFHSKDOD�FODQJXOD�� WH�GLYOMD�SDWND�
�$QDV�SODWK\UK\QFKRV��

6 �RVRELWR�]D�YULMHPH�GXJLK�VXãQLK�UD]GREOMD�NDGD�WUHQXWQR�QH�SRVWRML�SURWRþQRVW�NUR]�UXNDYFH
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UXNDYDF� &��� RGDELU� RSWLPDOQH� WUDVH� UXNDYFD�� XUHÿHQMH� NRWH� LVNRSD�� X]GXåQRJ� SDGD� L�
ãLULQH�GQD�NRULWD��XUHÿHQMH�XOD]D�X�UXNDYDF��XUHÿHQMH�L]OD]D�L]�UXNDYFD��]DãWLWD�RG�HUR]LMH�
ELRORãNRP�YRGRJUDGQMRP��XNODQMDQMH�YHJHWDFLMH�X]GXå�OLMHYH�REDOH�UXNDYFD�L�X�SRGUXþMX�
PRVWD�NDR�L�XNODQMDQMH�SRVWRMHüH�REDORXWYUGH�WH�SURãLUHQMH�NRULWD�
UXNDYDF�&��� XUHÿHQMH�NRWH� LVNRSD�� X]GXåQRJ�SDGD� WH� ãLULQH�GQD�NRULWD�� XUHÿHQMH�XOD]D�
X� UXNDYDF�� XUHÿHQMH� L]OD]D� L]� UXNDYFD�� ]DãWLWD� RG� HUR]LMH� ELRORãNRP� YRGRJUDGQMRP��
XNODQMDQMHP� YHJHWDFLMH� L� JRUQMHJ� VORMD� WOD� QD� OLMHYRM� REDOL� NRULWD� Ä6WDUD�'UDYD³� NDR� L�
XNODQMDQMHP�GLMHOD�SUDJD�3��
UXNDYDF� &��� XNODQMDQMH� SRVWRMHüHJ� SUDJD� QD� XOD]X� X� UXNDYDF�� L]JUDGQMD� ELRORãNH�
YRGRJUDGQMH��L]JUDGQMD�VNULYHQLK�SHUD�L�GHSRQLMD�WH�QRYLK�SULURGQLK�VWDQLãWD�]D�JQLMHåÿHQMH�
EUHJXQLFD�L�YRGRPDUD�
UXNDYDF� &��� VXNODGQR� UD]UDÿHQLP� YDULMDQWQLP� UMHãHQMLPD�� DQDOL]L� SRGDWDND� WHUHQVNLK�
LVWUDåLYDQMD� SUHGODåH� VH� ORNDFLMX� UXNDYFD� ]DGUåDWL� X� WUHQXWQRP� VWDQMX� WH� MH� SUHGORåHQD�
YDULMDQWD�QH�þLQLWL�QLãWD���
.RG�XUHÿHQMD�REDOD�UXNDYDFD�SODQLUDQL�VX�UD]OLþLWL�QDJLEL�REDOD�UXNDYFD������L�������NDNR�EL�
VH�PRJOD�VXNFHVLYQR�UD]YLWL�L�UD]OLþLWD�VWDQLãWD�ãWR�SRJRGXMH�FLOMQLP�YUVWDPD��,DNR�WUãþDFL�
WUHQXWQR�QLVX�SULVXWQL�QD�ORNDFLML��YDåDQ�VX�VWDQLãQL�WLS�X�RYRP�SRGUXþMX��MHU�VX�SURVWRU�
JQLMHåÿHQMD� SWLFD� PRþYDULFD�� KUDQMHQMD�� VNULYDQMD� L� UD]PQRåDYDQMD� ULED�� YRGR]HPDFD��
JPD]RYD�L�VLVDYDFD�WH�LPDMX�L]UD]LWX�HVWHWVNX�L�NUDMREUD]QX�YULMHGQRVW�X�SURVWRUX�VWRJD�üH�
VH�SUHGPHWQLP�EODåLP�QDJLERP�VWYRULWL�XYMHWL�]D�QMLKRYR�QDVWDMDQMH�
.DNR� MH� FLOM� /,)(� SURMHNWD� VWYDUDQMH� QRYLK� VWDQLãWD� WH� RVLJXUDYDQMH� SULURGQRVWL� ULMHNH�
'UDYH�L�QMHQLK�UXNDYDFD��D�VXNODGQR�L��+$23���������]DãWLWD�SULYDWQLK�SDUFHOD�RG�HUR]LYQLK�
SURFHVD� SODQLUDQD� MH� NRULãWHQMHP� ELRORãNH� YRGRJUDGQMH��1DLPH�� SULPMHQD� ELRWHKQLþNLK�
PHWRGD� �QSU�� NRPELQDFLMD�NDPHQRJ�QDEDþDMD� L� YHJHWDFLMH� �HQJ��-RLQW�SODQWLQJ), drveni 

sanduci (eng. OLYH� FULEZDOO��� ]DJUPOMHQL� PDGUDFL� �HQJ�� EUXVKPDWWUHVV��� RPRJXüDYD�
VWYDUDQMH� SULURGQLK� L� QHUDYQLK� SRYUãLQH� REDOD� EXGXüL� GD� QD� JODWNLP� SRYUãLQDPD� �QSU��
NDPHQ�SRYH]DQ�EHWRQRP��EHWRQVNL�]LGRYL��QHPD�YDåQLK�PLNUR�VWDQLãWD��QLWL�SRYH]DQRVWL�
V� SRG]HPQLP� YRGDPD� L� RNROQLP� SROXYRGHQLP� VWDQLãWLPD�� 6WRJD� VX� X� RYRP� SURMHNWX�
planirani drveni sanduci (eng. OLYH� FULEZDOO�� NRML� VH� VDVWRMH� RG� GUYHQLK� WUXSDFD�� åLYRJ�
JUDQMD��]HPOMH��NDPHQMD�L�EDOYDQD�NRMLPD�VH�L]JUDÿXMH�REDOD�L�RPRJXüDYD�R]HOHQMDYDQMH�
REDOH�NDR�L�GRSXãWDQMH�SULURGQH�VXNFHVLMH��3UHGPHWQD�YRGRJUDGQMD�VH�PRåH�L]JUDGLWL�NDR�
YHUWLNDOQL�]LG��SUL� þHPX�]DX]LPD�PDOR�SURVWRUD��D�RVLJXUDYD�VWDELOQRVW�REDOH��7DNRÿHU��
GUYHQL� VDQGXFL� RPRJXüXMX� VWDQLãWD� X� REOLNX�PDOLK� UXSD� L� ÄGåHSRYD´�� NRMD� VX� L]QLPQR�
YDåQD� ]D� ULEOMX�PODÿ� L� EHVNUDOMHãQMDNH� MHU� SRSODYH�PRJX� RGQLMHWL�PODGH� ULEH� �PODÿ�� L�
MHGLQNH�YUVWD�NRMH�VX�ORãL�SOLYDþL�WH�X]URNRYDWL�YHOLNH�JXELWNH�]D�SRSXODFLMH�
.DNR� EL� VH� ]DGUåDOD� WUHQXWQD� JQMH]GLãWD� EUHJXQLFD�� YRGRPDUD� L� SþHODULFD�� D� ]DãWLWLOH�
SULYDWQH� SDUFHOH�� RYLP� SURMHNWRP� MH� SODQLUDQD� YDULMDQWD� L]YHGEH� �� VNULYHQLK� SHUD�
i 2 deponije7� X�GHVQRM�REDOL� UXNDYFD�&���3HUD� L� GHSRQLMH� üH�GR]YROLWL� WUHQXWQX�HUR]LMX�
SRVWRMHüH�REDOH�UXNDYFD�GR����P�X�]DREDOMH��]DãWLWD�SULYDWQLK�SDUFHOD��þLPH�üH�VH�]DGUåDWL�
WUHQXWQD�JQMH]GLãWD�SWLFD�X�VDPRM�REDOL�UXNDYFD��6NULYHQD�SHUD�EL�VH�L]YHOD�RG�NDPHQD�L]�
SRVWRMHüHJ�SUDJD�NRML�VH�XNODQMD��SRVWDYOMHQD�WDNR�GD�L]PHÿX�QMLK�QHüH�GRüL�GR�SRMDþDQH�
HUR]LMH�REDOH��8]YRGQR�L�QL]YRGQR�RG�JUXSH�RG���SHUD��VD�FLOMHP�RJUDQLþDYDQMD�HUR]LMH�
QD�WLP�GLRQLFDPD�SUHGYLÿD�VH�L]YHGED�X]GXåQLK�GHSRQLMD�RG�NDPHQD�L]�SRVWRMHüHJ�SUDJD�

7 �'HSRQLMH� �UHJXODFLMVNH�JUDÿHYLQH�NDPHQLK�QDVODJD�L]YDQ�JODYQRJ�NRULWD�þLMD�MH�QDPMHQD�VSUHþDYDQMH�GDOM-
QMH�HUR]LMH�REDOH��VWDELOL]DFLMD�REDOH�QD�SURMHNWLUDQRP�SRORåDMX��
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koji se uklanja.

.DNR�EL� VH� VWYRULOD�GRGDWQD�SULURGQD� VWDQLãWD� ]D�JQLMHåÿHQMH�EUHJXQLFD� L� YRGRPDUD�QD�
SRGUXþMX� UXNDYFD�&��SUHGYLÿD�VH�XUHÿHQMH�REDOH�QD�QHNROLNR� ORNDFLMD�QD� OLMHYRM� VWUDQL�
UXNDYFD�&���1DLPH��LVWD�üH�VH�XUHGLWL�QD�QDþLQ�GD�VH�YHUWLNDOQR�VNLGD�WDQDN�VORM�]HPOMH��
NRULMHQMD�L�SRVWRMHüH�YHJHWDFLMH�GD�EXGH�YLGOMLYD�ÝJROD�]HPOMDÝ��7LPH�VH�SRVWLåH�YHUWLNDOQD�
VWUPD�REDOD�RþLãüHQD�RG�YHJHWDFLMH��3UHGPHWQH�ORNDFLMH�VX�RGDEUDQH�RE]LURP�QD�SRVWRMHüH�
WUHQXWQR�SULURGQR�VWUPH�REDOH�UXNDYFD�NRMH�üH�L�HURGLUDWL�QDNRQ�PLFDQMD�SUDJD�QD�XOD]X�
X� UXNDYDF� WH� üH� QDNRQ� XNODQMDQMD� YHJHWDFLMH� SRVWDWL� SRWHQFLMDOQR� QRYR� JQMH]GLOLãWH�
SUHGPHWQLK�FLOMQLK�YUVWD�
9DåQR� MH� QDSRPHQXWL� GD� VX� SODQLUDQH� L� PMHUH� XEODåDYDQMD� �QSU�� REXVWDYOMDQMH� UDGRYD�
X� NULWLþQLP� YUHPHQVNLP� SHULRGLPD�� SUHYHQFLMD� RG� XQRVD� LQYD]LYQLK� YUVWD�� VWYDUDQMH�
PLNURVWDQLãWD�� NRMH� üH� VYRMLP� GMHORYDQMHP� XPDQMLWL� SRWHQFLMDOQL� QHJDWLYDQ� XWMHFDM� QD�
FLOMQH�VWDQLãWH�WLSRYH��YUVWH�NDR�L�VWDQLãWD�FLOMQLK�YUVWD�VXNODGQR�UHJXODWLYL��

3. RASPRAVA

3URMHNWL� RþXYDQMD� ELRUD]QROLNRVWL� XVOLMHG� DNWLYQH� OMXGVNH� DNWLYQRVWL� X� HNRVXVWDY�PRJX�
VH�SRGLMHOLWL�QD�SURMHNWH�UHYLWDOL]DFLMH�UHVWDXUDFLMH��HQJ��restoration���UHLQWURGXNFLMH��HQJ��
UHLQWURGXFWLRQ��L�SURMHNWH�ÝGLYOMH�SULURGHÝ��HQJ��rewilding���3URMHNW�HNRORãNH�UHVWDXUDFLMH�
VWDQLãWD�SRGUD]XPLMHYD�YUDüDQMH�HNRVXVWDYD�XQDWUDJ�NDNDY�MH�ELR��SURMHNW�UHLQWURGXNFLMH�
YUDüD�YUVWX�WDPR�JGMH�MH�QHNDG�åLYMHOD��D�SURMHNWL�UHZLOGLQJ�D�YUDüDMX�XSUDYOMDQR�SRGUXþMH�
QDWUDJ�X�GLYOMLQX�W]Y��ÝGLYOMX�SULURGXÝ��&RUOHWW���������7DNRÿHU��UHYLWDOL]DFLMD�VH�WUDGLFLRQDOQR�
XVUHGRWRþLOD� QD� REQRYX� YHJHWDFLMH� L� VWDQLãWD�� V� XJODYQRP� SDVLYQLP� SULVWXSRP� REQRYL�
SRSXODFLMD�åLYRWLQMD��3HUULQJ��L�GU����������GRN�VX�UHLQWURGXNFLMRP�L�VURGQLP�DNWLYQRVWLPD�
GRPLQLUDOH�åLYRWLQMH��RVRELWR�NUDOMHåQMDFL��6WRJD��EXGXüL�GD�VH�SURMHNWRP�Ý'5$9$�/,)(Ý�
SODQLUDMX�REQRYLWL� UXNDYFL� ULMHNH�'UDYH�NDNR�EL�VH�QD�SUHGPHWQH�YUDWLOL�XYMHWL� ULMHþQRJ�
HNRVXVWDYD�V�SULSDGDMXüLP�YODåQLP�VWDQLãWLPD��SUHGPHWQL�SURMHNW�GH¿QLUDPR�NDR�SURMHNW�
HNRORãNH�UHYLWDOL]DFLMH�
1R�� L]PHÿX� VWUXþQMDND� ]DãWLWH� SULURGH� SRVWRML� RWYRUHQD� UDVSUDYD� R� WRPH� NDNR� RGUåDWL�
WUHQXWQR�VWDQMH�ELRUD]QROLNRVWL��5D]PLãOMDQMD�VH�NUHüX�RG�PDQMLK�LQWHUYHQFLMD�X�RNROLãX��
SD� GR� SULKYDüDQMD� VYH� UDGLNDOQLMLK� DOWHUQDWLYD�� 5DGLNDOQH� DNWLYQRVWL� PRJX� XNOMXþLYDWL�
SUHPMHãWDQMH�DXWRKWRQLK�YUVWD�L]YDQ�QMLKRYRJ�SULURGQRJ�HNRVXVWDYD��NDR�L�XQRV�DORKWRQLK�
YUVWD�NDNR�EL� ]DPLMHQLOH�QLãH� L]XPUOLK�� SD�GR� VWYDUDQMD�QRYLK�GRPLQDQWQLK� HNRVXVWDYD�
�QSU�� XVOLMHG� VXNFHVLMH�� �&RUOHWW�� �������7DNRÿHU� MH� RWYRUHQD� UDVSUDYD�R� WRPH� L� NRMH� MH�
VWDQMH�ELRUD]QROLNRVWL�UHIHUHQWQR�WM��ÝSULURGQRÝ��%XGXüH�üH�VH�UDVSUDYH�YMHURMDWQR�YRGLWL�
RNR� GH¿QLUDQMD� SULKYDWOMLYRJ� VWXSQMD� OMXGVNH� LQWHUYHQFLMH� X� RNROLãX� NRML� MH� SRåHOMDQ��
EXGXüL�GD� VH� ³GLYOMD�SULURGD´� VPDWUD� VYH�YDåQLMLP�DWULEXWRP��3UHGPHWQD�SUREOHPDWLND�
PRåH� VH� SULND]DWL� NUR]� SULPMHU� UDVSURVWUDQMHQRVWL� WUDYQMDþNLK� VWDQLãWD� NUR]� SRYLMHVW�� D�
ãWR�MH�LQGLUHNWQR�YH]DQR�L�]D�RYDM�SURMHNW�Ý'5$9$�/,)(Ý��1DLPH�X�SRJOHGX�SRGULMHWOD��
WUDYQMDFL� VH�PRJX� UDVSRGLMHOLWL�X� �L��SULURGQH� WUDYQMDNH��XQDSULMHG�RGUHÿHQH�HNRORãNLP�
XYMHWLPD� L� GLYOMLP� ELOMRMHGLPD�� �LL�� SROXSULURGQH� WUDYQMDNH�� SRYH]DQH� V� GXJRURþQRP�
OMXGVNRP�GMHODWQRVWL�RG�SRþHWND�SROMRSULYUHGH�WLMHNRP�PH]ROLWLþNR�QHROLWVNH�WUDQ]LFLMH��
L� �LLL�� SREROMãDQL� �LQWHQ]LYQL�� WUDYQMDFL�� SURL]YRG� VXYUHPHQH� SROMRSULYUHGH� QD� WHPHOMX�
]DVLMDQLK�L�YLVRNR�SURGXNWLYQLK�NUPQLK�WUDYD�L�OHJXPLQR]D��+HMFPDQ��L�GU����������'DNOH��
SULURGQD�WUDYQMDþND�VWDQLãWD�ELOD�VX�SULVXWQD�L�SULMH�SRMDYH�þRYMHND (Uno, i dr., 2016). No, 

XVOLMHG�SURPMHQD�NOLPH�L�XWMHFDMD�þRYMHND�GROD]L�GR�SURPMHQD�VWDQLãQLK�WLSRYD��6WRJD�MH�
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RWYRUHQR� SLWDQMH�� NRMD� VX� VWDQLãWD� ÝSULURGQDÝ� QD� RGDEUDQRM� ORNDFLML�� WM�� NRML� WLS� VWDQLãWD�
üHPR�RþXYDWL� LOL� UHYLWDOL]DFLMRP�YUDWLWL��$NWXDOQL�NRQFHSW�]DãWLWH�SULURGH�NRQFHQWULUD�VH�
QD� ]DãWLWX� WUHQXWQRJ� VWDQMD� ELRUD]QROLNRVWL�� VWRJD� VX�� SULPMHULFH� QD� SRGUXþMX�(XURSVNH�
XQLMH��GH¿QLUDQD�FLOMQD�VWDQLãWD�L�FLOMQH�YUVWH�NRMH�VH�ãWLWH�NUR]�1$785$������SRGUXþMD8.

6XNODGQR� QDYHGHQRP�� L� SURMHNW� '5$9$� /,)(� SUDWLR� MH� SUHGPHWQL� NRQFHSW�� VWRJD� VH�
UHYLWDOL]DFLMD� VWDQLãWD� UXNDYDFD� XQXWDU� RYRJ� SURMHNWD� NRQFHQWULUDOD� QD� UHYLWDOL]DFLMX�
VWDQLãWD�GH¿QLUDQLK�]DGDQLP�'LUHNWLYDPD�(XURSVNH�XQLMH�
1H� SRVWRML� VHJPHQW� þRYMHNRYRJ� GMHORYDQMD� NRML� QHPD� GLUHNWDQ� LOL� LQGLUHNWDQ� XWMHFDM�
QD� ELRORãNX� UD]QROLNRVW� L� QD� HNRORãNH� VXVWDYH�� 3R]QDYDQMH� SUREOHPDWLNH� SURVWRUD��
PHWRGRORJLMH� SODQLUDQMD� L� XVNODÿLYDQMD� þHVWR� VXSURWVWDYOMHQLK� LQWHUHVD� X� SURVWRUX� NUR]�
L]UDGX� SURVWRUQLK� SODQRYD� VYH� þHãüH� SRVWDMH� QHGRYROMDQ�� 1XåDQ� MH� QL]� QRYLK� ]QDQMD��
YMHãWLQD�L�QDYLND�NRMH�MH�SRWUHEQR�XVYRMLWL��D�NRMH�LQWHJULUDMX�PXOWLGLVFLSOLQDUQL�L�HNRORãNL�
RGUåLY�SULVWXS�MHU�NRUDFL�ND�VPDQMHQMX�SULWLVDND�QD�ELRUD]QROLNRVW�PRJX�SRWDNQXWL�ãLURN�
UDVSRQ�GUXãWYHQLK�NRULVW��

=D� RGDEUDQD� WHKQLþND� UMHãHQMH� UXNDYDFD� &��� &�� L� &�� SODQLUDQL� VX� XYMHWL� SURWRþQRVWL�
UXNDYFD�X�VYLP�KLGURORãNLP�UHåLPLPD��3ODQLUDQH�VX�WDNRÿHU�L�GLQDPLþQH�REDOH�UXNDYDFD��
]DãWLWD�HUR]LMH�REDOH�SRPRüX�ELRORãNH�YRGRJUDGQMH��]DãWLWD�SRVWRMHüLK�WH�VWYDUDQMH�QRYLK�
SULURGQLK�VWDQLãWD�]D�FLOMQH�WH�NDUDNWHULVWLþQH�YUVWH�YODåQLK�VWDQLãWD��=D�UXNDYDF�&��SUHGODåH�
VH�LVWL�]DGUåDWL�X�WUHQXWQRP�VWDQMX�EXGXüL�GD�MH�VWDQMH�]DGRYROMDYDMXüH�
$QDOL]RP�SODQLUDQLK�UDGQML�SRWUHEQLK�GD�VH�RVWYDUH�FLOMHYL�/,)(�SURMHNWD�GH¿QLUDQH�VX�
WUL� NOMXþQH� JUXSH�PRJXüLK� QDþLQD� GMHORYDQMD� ]DKYDWD� �XNODQMDQMH� YHJHWDFLMH�� SURNRS� L�
XUHÿHQMH�UXNDYDFD��VWDODQ�WRN��NRMH�EL�SRWHQFLMDOQR�PRJOH�XJUR]LWL�FLOMQD�VWDQLãWD�L�YUVWH�WH�
VWDQLãWD�FLOMQLK�YUVWD�SRGUXþMD�HNRORãNH�PUHåH�1$785$�������1R��SULPMHQRP�SODQLUDQLK�
PMHUD� XEODåDYDQMD� ]DNOMXþHQR� MH� GD� üH� SURPMHQH� SR]LWLYQR�XWMHFDWL� QD� FLOMQD� VWDQLãWD� L�
YUVWH�NDR�L�VWDQLãWD�FLOMQLK�YUVWD��EXGXüL�GD�üH�ELWL�RPRJXüHQ�XYMHW�SURWRþQRVWL�UXNDYFD�X�
VYLP�KLGURORãNLP�UHåLPLPD��X]�QH]QDþDMQX�SURPMHQX�UD]LQH�YRGH�ULMHNH�'UDYH��1DLPH��
SODQLUDQL�]DKYDW� UHYLWDOL]DFLMH�üH�GXJRURþQR�SR]LWLYQR�XWMHFDWL�QD�FLOMQD�VWDQLãWD� L�YUVWH�
NDR�L�VWDQLãWD�FLOMQLK�YUVWD�]ERJ�SREROMãDQMD�VWDQLãQLK�XYMHWD�X�UXNDYFX�

�� �'LUHNWLYD�R�]DãWLWL�SWLFD���&RXQFLO�'LUHFWLYH��������((&�����������(&���'LUHNWLYD�RþXYDQMD�SULURGQLK�VWD-

QLãWD�L�GLYOMH�IDXQH�L�ÀRUH���&RXQFLO�'LUHFWLYH�������((&�
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FRUG�RI�YHJHWDWLRQ�FKDQJH�LQ�HDVWHUQ�$IULFD��31$6������±�����
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AUTORI

0DWNR�%LãüDQ��PDJ�RHFRO��HW�SURW�QDW��a
.UXQD�0DUNRYLü��PDJ�LQJ�VOLY���06F�a
%HULVODY�0DUNRYLü��PDJ�LQJ�SURVS�DUFK��a
3HULFD�%XãLü��GLSO��LQJ��JUDÿ��b
0DULMDQD�.RWDUDQ�0XQGD��GLSO��LQJ��JUDÿ��b
5HQDWD�9LGDNRYLü�âXWLü��GLSO��LQJ��JUDÿ��b

a (NRQHUJ�G�R�R���.RUDQVND�FHVWD�����������=DJUHE��5HSXEOLND�+UYDWVND��PDWNR�ELVFDQ#
HNRQHUJ�KU, NUXQD�PDUNRYLü#HNRQHUJ�KU, EHULVODY�PDUNRYLF#HNRQHUJ�KU

b ,QVWLWXW�]D�HOHNWURSULYUHGX�G�G���.RWXUDãND�FHVWD������������=DJUHE��5HSXEOLND�+UYDWV-
ka, SHULFD�EXVLF#LH�]DJUHE�KU, PDULMDQD�NRWDUDQ�PXQGD#LH�]DJUHE�KU, UHQDWD�VXWLF#
LH�]DJUHE�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.10.

POPLAVA NA RIJECI DRAVI KORIŠTENJEM 2D MODELA

6$ä(7$.��8þHVWDORVW�L�WUDMDQMH�YLVRNLK�YRGRVWDMD�ULMHNH�'UDYH�QD�GLRQLFL�RG�XãüD�0XUH�
GR� XãüD� NDQDOD�5RJ� ±� 6WUXJ�� ]DELOMHåHQLK� SURWHNOLK� JRGLQD� SRWDNQXOL� VX� QDVWRMDQMD� ]D�
SRYHüDQMHP�UD]LQH�VLJXUQRVWL�RG�SRSODYD�X�OLMHYRP�L�GHVQRP�GUDYVNRP�]DREDOMX�NRML�VH�
QDOD]H�QD�WHULWRULMX�5+��6DGDãQML�VXVWDY�]D�]DãWLWX�RG�SRSODYD�QD�SUHGPHWQRP�SRGUXþMX�
VDVWRML�VH�RG�OLMHYRREDOQLK�L�GHVQRREDOQLK�]DãWLWQLK�QDVLSD�L]JUDÿHQLK�ãH]GHVHWLK�L�VHGDP-

GHVHWLK�JRGLQD�����VWROMHüD�
8YDåDYDMXüL� L]JUDGQMX� KLGURHQHUJHWVNLK� JUDÿHYLQD� QD� X]YRGQLP� GLRQLFDPD� 'UDYH� L�
0XUH��SURãLUHQMH�QDVHOMD�QD�SRGUXþMH�EOLåH�ULMHFL��PRUIRORãNX�GLQDPLNX�ULMHNH�L�NOLPDWVNH�
SURPMHQH�NDR�þLPEHQLNH�NRML�XWMHþX�QD�GDQDãQML�KLGURORãNL�UHåLP�YHOLNLK�YRGD��L]UDÿHQD�
MH�DQDOL]D�SURWRþQRVWL�NRULWD�L�LQXQGDFLMH�ULMHNH�'UDYH�QD�SUHGPHWQRM�GLRQLFL�X�]DWHþHQLP�
XYMHWLPD� L�SURFMHQD�SRX]GDQRVWL�SRVWRMHüLK�QDVLSD�QD�SURWRNH�YHOLNLK�YRGD��1D�RVQRYL�
UH]XOWDWD�DQDOL]H�SRVWRMHüHJ�VWDQMD�L]UDÿHQ�MH�SULMHGORJ�GRSXQH�WUDVH�QDVLSD�]D�]DãWLWX�RG�
HNVWUHPQR�YHOLNLK�YRGD�WH�SURYMHUD�XþLQNRYLWRVWL�VXVWDYD�X�SUHGORåHQRP�VWDQMX�
=D�DQDOL]H�MH�NRULãWHQ�PDWHPDWLþNL�GYRGLPHQ]LRQDOQL�KLGURGLQDPLþNL�PRGHO��NRML�GREUR�
RSLVXMH�KLGURORãNH�VLWXDFLMH�]D�NRMH�VH�VPMHU�WHþHQMD�QH�PRåH�XQDSULMHG�SUHGYLGMHWL��7R�
SRVHEQR�GROD]L�GR�L]UDåDMD�X�PRGHOLUDQMX�YHOLNLK�YRGD��NDGD�GROD]L�GR�L]OLMHYDQMD�YRGH�
L]YDQ�NRULWD�X�ãLURNX�LQXQGDFLMX�LOL�SUHOLMHYDQMD�QDVLSD�
8�UDGX�üH�VH�GDWL�RVYUW�QD�PHWRGRORJLMX�L]UDGH��UH]XOWDWH�L�XþLQDN�NRQWLQXLUDQH�OLQLMH�QD-
VLSD�]D�]DãWLWX�RG�SRSODYD�X�]DREDOMX�'UDYH�QD�SUHGPHWQRP�SRGUXþMX�
./-8ý1(�5,-(ý,��KLGURGLQDPLþNL��'�PRGHO��YHOLNH�YRGH��QDVLSL�]D�REUDQX�RG�SRSODYD��
rijeka Drava

$%675$&7��7KH�IUHTXHQF\�DQG�GXUDWLRQ�RI�KLJK�ZDWHU�OHYHOV�RI�WKH�'UDYD�5LYHU�LQ�WKH�
VHFWLRQ�IURP�WKH�0XUD�FRQÀXHQFH�WR�WKH�FRQÀXHQFH�RI�WKH�5RJ�±�6WUXJ�FDQDO�UHFRUGHG�
GXULQJ�WKH�SDVW�VHYHUDO�\HDUV�KDYH�LQLWLDWHG�WKH�H൵RUWV�WR�LPSURYH�ÀRRG�VDIHW\�LQ�WKH�OHIW�
DQG�ULJKW�'UDYD�KLQWHUODQG�RQ�WKH�WHUULWRU\�RI�5HSXEOLF�&URDWLD��7KH�FXUUHQW�ÀRRG�SURWHF-
WLRQ�V\VWHP�LQ�WKLV�DUHD�FRQVLVWV�RI�HPEDQNPHQWV�RQ�WKH�OHIW�DQG�ULJKW�'UDYD�ULYHU�EDQNV�
EXLOW�LQ�����V�DQG�����V��
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7DNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�FRQVWUXFWLRQ�RI�K\GURSRZHU�IDFLOLWLHV�LQ�WKH�XSVWUHDP�'UDYD�
DQG�0XUD�VHFWLRQV��VHWWOHPHQW�H[SDQVLRQ�WR�DUHDV�FORVHU� WR� WKH�ULYHU�� LWV�PRUSKRORJLFDO�
G\QDPLFV�DQG�FOLPDWH�FKDQJH�DV�WKH�IDFWRUV�D൵HFWLQJ�WKH�SUHVHQW�ÀRRG�UHJLPH��DQ�DQDO\VLV�
RI�WKH�ÀRZ�LQ�WKH�ULYHUEHG�DQG�LQXQGDWLRQV�RI�WKH�'UDYD�LQ�WKH�VWXGLHG�VHFWLRQ�ZDV�FDU-
ULHG�RXW�DQG�WKH�UHOLDELOLW\�RI�WKH�H[LVWLQJ�HPEDQNPHQWV�LQ�ÀRRG�FRQGLWLRQV�ZDV�DVVHVVHG��
%DVHG�RQ�WKH�UHVXOWV�RI�WKH�DQDO\VLV��D�SURSRVDO�WR�H[WHQG�WKH�HPEDQNPHQW�OLQH�DQG�LP-

SURYH�SURWHFWLRQ�IURP�H[WUHPH�ÀRRG�HYHQWV�ZDV�GHYHORSHG��LQFOXGLQJ�DQ�DVVHVVPHQW�RI�
WKH�SURSRVHG�V\VWHP�
$��'�K\GURG\QDPLF�PDWKHPDWLFDO�PRGHO�ZDV�DSSOLHG�VLQFH�LW�LV�YHU\�H൵HFWLYH�LQ�K\GUR-

ORJLFDO�VFHQDULRV�ZKHUH�ÀRZ�GLUHFWLRQ�FDQQRW�EH�SUHGLFWHG��ZKLFK�LV�SDUWLFXODUO\�PDUNHG�
LQ�ÀRRG�PRGHOOLQJ��ZKHQ�ÀRRGZDWHU�ÀRZV�IURP�WKH�ULYHUEHG�LQWR�D�ZLGH�LQXQGDWLRQ�RU�
ZKHQ�HPEDQNPHQWV�RYHUÀRZ��
7KH�SDSHU�ZLOO�JLYH�DQ�RYHUYLHZ�RI�WKH�XVHG�PHWKRGRORJ\��UHVXOWV�DQG�H൵HFWLYHQHVV�RI�D�
FRQWLQXRXV�HPEDQNPHQW�OLQH�LQ�WKH�'UDYD�KLQWHUODQG�RI�WKH�VWXGLHG�DUHD�
.(<:25'6���'�K\GURG\QDPLF�PRGHO��ÀRRG�HYHQWV��HPEDQNPHQWV��'UDYD�5LYHU

1. UVOD

3RGUXþMH�DQDOL]H��þLML�VX�UH]XOWDWL�SULND]DQL�X�RYRP�UDGX��REXKYDüD�GLRQLFX�ULMHNH�'UDYH�
RG�XãüD�0XUH�GR�XãüD�NDQDOD�5RJ�±�6WUXJ��GXOMLQH�RNR����NP�WH�SULSDGQR�]DREDOMH�QD�
NRMHP�VH�ELOMHåL�L]OLMHYDQMH�L�]DGUåDYDQMH�YHOLNLK�YRGD�
1D� SUHGPHWQRP� SRGUXþMX� MH� L]JUDÿHQ� VXVWDY� ]DãWLWH� RG� SRSODYD� NRML� VH� VDVWRML� RG�
OLMHYRREDOQRJ�GUDYVNRJ�QDVLSD�5HSDã�±�%RWRYR�L�GHVQRREDOQLK�GUDYVNLK�QDVLSD��/HJUDG�±�
6HOQLFD��/HGLQH�±�.RPDWQLFD��1RYR�9LUMH�±�&UQHF�L�%URGLü�±�=JUXWL��3UHGPHWQR�SRGUXþMH�
prikazano je na slici 1.

3URPMHQD�YRGQRJ�UHåLPD�ULMHNH�'UDYH�NDR�SRVOMHGLFD�DQWURSRJHQLK�XWMHFDMD�L�NOLPDWVNLK�
SURPMHQD��RVRELWR�SURPMHQD�X�VWXSQMX�L]JUDÿHQRVWL� LQXQGDFLMH��NRMD�MH�XVOLMHGLOD�QDNRQ�
L]JUDGQMH�QDYHGHQLK�QDVLSD��SUHGVWDYOMD�VYH�YHüL�L]D]RY�]D�XþLQNRYLWX�REUDQX�RG�SRSODYD�
VWDQRYQLãWYD�L�QMLKRYH�LPRYLQH�QD�RYRP�SRGUXþMX�
5DGL�XQDSUMHÿHQMD�VXVWDYD�]DãWLWH�RG�SRSODYD��SURYHGHQD�MH�SURYMHUD�SURWRþQRVWL�NRULWD�L�
LQXQGDFLMH�ULMHNH�'UDYH�QD�GLRQLFL�RG�XãüD�0XUH�GR�XãüD�NDQDOD�5RJ�±�6WUXJ�X�]DWHþHQLP�
XYMHWLPD�NDR�L�SURFMHQD�SRX]GDQRVWL�SRVWRMHüLK�QDVLSD�X�RGQRVX�QD�QDLOD]DN�YHOLNLK�YRGD��

2. METODOLOGIJA 

0RGHOLUDQMH�MH�SURYHGHQR�NRULãWHQMHP�PDWHPDWLþNRJ�GYRGLPHQ]LRQDOQRJ�KLGURGLQDPLþNRJ�
PRGHOD��0,.(������8�FLOMX�WRþQRVWL��SULOLNRP�IRUPLUDQMD�REXKYDWD�PRGHOD��RSWLPDOQR�MH�
PRGHO�]DSRþHWL�L�]DYUãLWL�QD�SUR¿OX�QHNH�KLGURORãNH�VWDQLFH�QD�NRMHP�VX�SR]QDWL�SRGDFL�R�
SURWRFLPD�L�YRGRVWDMLPD�
+LGURORãNH�VWDQLFH�NRMH�REXKYDüDMX�SUHGPHWQR�SRGUXþMH�VX�'RQMD�'XEUDYD�QD�'UDYL� L�
*RULþDQ�QD�0XUL�X]YRGQR�WH�7HUH]LQR�SROMH�QD�'UDYL�QL]YRGQR��'LRQLFD�'UDYH�L]PHÿX�
GYLMX�QDYHGHQLK�VWDQLFD�GXJD�MH����NP��D�GLRQLFD�0XUH����NP��ãWR�EL�GRPHQX��'�PRGHOD�
]QDWQR�SRYHüDOR��,]�WRJ�VH�UD]ORJD�IRUPLUDR�SUHOLPLQDUQL��'�KLGUDXOLþNL�PRGHO��0,.(�����
QD�SUHWKRGQR�QDYHGHQRM�GRPHQL�'RQMD�'XEUDYD�±�7HUH]LQR�SROMH�L�GLRQLFD�0XUH�QL]YRGQR�
RG�*RULþDQD�� NRML� MH� SRVOXåLR� ]D� HNVWUDNFLMX� UXEQLK� XYMHWD� ]D� �'�PRGHO��.DOLEUDFLMD� L�
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YHUL¿�NDFLMD��'�PRGHOD�SURYHGHQD�MH�QD� ORNDFLMDPD�KLGURORãNLK�VWDQLFD�%RWRYR�L�1RYR�
Virje - skela na Dravi. 

=D�SRWUHEH�NDOLEUDFLMH�L�YHUL¿�NDFLMH��'�PRGHOD��RGDEUDQL�VX�KLGURORãNL�GRJDÿDML�L]��������
������L�������JRGLQH�VD�]DELOMHåHQLP�PDNVLPDOQLP�SURWRFLPD�QD�K�V��%RWRYR�RG�����P3�V��
������P3�V�L�������P3�V��1D�VOLFL����SULND]DQ�MH�UH]XOWDW�NDOLEUDFLMH��'�PRGHOD�QD�ORNDFLML�
K�V��%RWRYR�

6OLND����3ULND]�PRGHOLUDQRJ�SRGUXþMD
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6OLND����5H]XOWDWL�NDOLEUDFLMH��'�PRGHOD�QD�K�V��%RWRYR������������±�������������

.DOLEULUDQ� L�YHUL¿�FLUDQ��'�PRGHO��RFLMHQMHQ� MH�DGHNYDWQLP� L�SRVOXåLR� MH�]D�HNVWUDNFLMX�
UXEQLK� XYMHWD� ]D� �'�PRGHO� SUHGPHWQRJ� SRGUXþMD�� 7HPHOMHP� UDVSRORåLYLK� SRGDWDND� R�
PRUIRORJLML�SURMHNWQRJ�SRGUXþMD�L�JHRPHWULML�NRULWD�L]UDÿHQ�MH�PRGHO�WHUHQD��.DOLEUDFLMD�
�'�PRGHOD�SURYHGHQD�MH�QD�UHDOQL�SRSODYQL�GRJDÿDM�L]�������JRGLQH�SULOLNRP�NRMHJ�VX�
]DELOMHåHQH�UD]LQH�GRVHJD�YRGH�QD�SRVWRMHüLP�QDVLSLPD��VOLND������8VSRUHGED�]DELOMHåHQLK�
YULMHGQRVWL�YRGRVWDMD�QD�QDVLSLPD�L�VLPXOLUDQLK�YULMHGQRVWL��'�PRGHORP�SULND]DQD�MH�QD�
slici 4.

6OLND����/RNDFLMH�]DELOMHåHQLK�YULMHGQRVWL�YRGRVWDMD�QD�QDVLSLPD�]D�GRJDÿDM�L]�UXMQD�������
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6OLND����8VSRUHGED�YRGRVWDMD�]DELOMHåHQLK�QD�QDVLSLPD�L�UH]XOWDWD�VLPXODFLMH��'�PRGHOD

3.  REZULTATI

1D�NDOLEULUDQRP�PRGHOX�SURYHGHQD�MH�DQDOL]D�SURWRþQRVWL�NRULWD�L�LQXQGDFLMH�]D�UD]OLþLWH�
YULMHGQRVWL�YUãQLK�SURWRND�X� UDVSRQX�RG�����P3�V�GR�������P3�V��=D�RGDELU�YULMHGQRVWL�
YUãQLK� SURWRND� SRVOXåLOD� MH� KLGURORãND� DQDOL]D� SURYHGHQD� ]D� SRGDWNH� R� PDNVLPDOQLP�
]DELOMHåHQLP� SURWRFLPD� X� UD]GREOMX� RG� ������ GR� ������ JRGLQD� QD� KLGURORãNRM� VWDQLFL�
%RWRYR��þLML�VX�VWDWLVWLþNL�UH]XOWDWL�SULND]DQL�X�WDEOLFL����

7DEOLFD����5H]XOWDWL�VWDWLVWLþNH�REUDGH�PDNVLPDOQLK�SURWRND�QD�KLGURORãNRM�VWDQLFL�%R-

WRYR�]D�UD]GREOMH�������������JRGLQD

PR
(god.)

VJER
(%)

Protoci (m3/s)

Gauss Galton Pearson3
Log-

Pearson3
Gumbel

1000 0,1 2738 3183 3119 3324 3444

100 1 2446 2649 2635 2708 2756

50 2 2342 2481 2476 2521 2548

25 4 2226 2306 2308 2330 2339

20 5 2186 2248 2252 2268 2271

10 10 2047 2060 2067 2067 2056

5 20 1879 1853 1859 1850 1833

2 50 1557 1514 1513 1506 1495

Qmax 2399

Razdoblje 
obrade

1985. – 2016.
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5H]XOWDWL�SURYHGHQLK�VLPXODFLMD�QD�PRGHOX�SRVWRMHüHJ�VWDQMD�SRND]XMX�GD�QHPD�SUHOLMHYDQMD�
SRVWRMHüLK�QDVLSD�]D�YUãQL�SURWRN�RG�������P3�V��3UL�SURWRNX�RG�������P3�V��GROD]L�GR�
SUHOLMHYDQMD�QD�GLRQLFL�QDVLSD�5HSDã�±�%RWRYR�L�/HGLQH�±�.RPDWQLFD�WH�GXå�FLMHORJ�QDVLSD�
%URGLü�±�=JUXWL��GRN�]D�QDVLS�QD�GLRQLFL�1RYR�9LUMH�±�&UQHF�QHPD�SUHOLMHYDQMD�QLWL�]D�
WDNYH�HNVWUHPQH�SURWRNH��,QXQGDFLMH�VX�QD�QH]DãWLüHQLP�PMHVWLPD�SXQR�UDQMLYLMH��SD�QD�
SRMHGLQLP�GLRQLFDPD�QD�NRMLPD�QH�SRVWRMH�QDVLSL�GROD]L�GR�L]OLMHYDQMD�YHü�NRG�SURWRND�
RG�������P3�V�
.DNR�EL�VH�RFLMHQLOL�HIHNWL�L]JUDGQMH�NRQWLQXLUDQLK�GHVQRREDOQLK�GUDYVNLK�QDVLSD��PRGHO�
SRVWRMHüHJ� VWDQMD� PRGL¿FLUDQ� MH� X� VYRMRM� JHRPHWULMVNRM� RVQRYL�� 1D� WDNR� GRSXQMHQRP�
PRGHOX�WHUHQD�SURYHGHQH�VX�VLPXODFLMH�LVWLK�YULMHGQRVWL�YUãQLK�SURWRND�NDR�L�]D�SRVWRMHüH�
VWDQMH�L]JUDÿHQRVWL�
'RSXQRP�OLQLMH�REUDPEHQLK�QDVLSD�QD�PRGHOLUDQRP�SRGUXþMX�ãWLWL�VH�SRGUXþMH�NRMH�MH�X�
VDGDãQMHP�VWDQMX�L]ORåHQR�SRSODYDPD��DOL�]ERJ�VSULMHþHQRJ�L]OLMHYDQMD�GROD]L�GR�SRGL]DQMD�
YRGQLK�OLFD�]D�LVWH�SURWRNH�X�RGQRVX�QD�SRVWRMHüH�VWDQMH�
(IHNW�MH��RþHNLYDQR��L]UDåHQLML�]D�YHOLNH�SURWRNH��D�MDYOMD�VH�QDMþHãüH�QHãWR�X]YRGQLMH�RG�
ORNDFLMD�QD�NRMLPD�GR�L]OLMHYDQMD�GROD]L�X�VDGDãQMHP�VWDQMX��0RåH�VH�]DNOMXþLWL�GD�GRSXQD�
OLQLMD�QDVLSD�QHPD�]QDþDMQLK�HIHNDWD�QD�SRYLãHQMH�YRGQLK�OLFD�'UDYH�]D�SURWRNH�PDQMH�RG�
SULEOLåQR�������P3�V�
=D� SURWRNH� X� UDVSRQX� RG� ������P3�V� GR� ������P3�V� ]QDþDMQH� SURPMHQH� RþHNXMX� VH� QD�
GLRQLFDPD�RG�PRVWD�%RWRYR�GR�.RPDWQLFH�JGMH�ORNDOQR�SRGL]DQMH�YRGRVWDMD�NRG�SURWRND�
RG�������P3�V�L]QRVL�PDNVLPDOQR�RNR�����P��D�]D�SURWRN�RG�������P3�V�L]QRVL�RNR���P�
1D�GLRQLFL�QL]YRGQR�RG�PRVWD�5HSDã��NRG�1RYRJ�9LUMD��WL�VX�HIHNWL�QHãWR�PDQMH�L]UDåHQL�SD�
]D�SURWRN�RG�������P3�V�SRYLãHQMH�YRGRVWDMD�X�RGQRVX�QD�SRVWRMHüH�VWDQMH�X�PDNVLPXPX�
L]QRVL�RNR����FP��D�]D�SURWRN�RG�������P3�V�RNR�����P��

8� UDGX� VX� SULND]DQL� UH]XOWDWL� SURYMHUH� SURWRþQRVWL� NRULWD� L� LQXQGDFLMH� ULMHNH�'UDYH� QD�
ULMHNH�'UDYH�QD�GLRQLFL�RG�XãüD�0XUH�GR�XãüD�NDQDOD�5RJ�±�6WUXJ�X�]DWHþHQLP�XYMHWLPD��
X� FLOMX� SURFMHQH� SRX]GDQRVWL� SRVWRMHüH� OLQLMVNH� ]DãWLWH� ]DREDOMD� QDVLSLPD� RG� YHOLNLK�
YRGD��0RGHOLUDQMH�MH�SURYHGHQR�NRULãWHQMHP�PDWHPDWLþNRJ��'�KLGURGLQDPLþNRJ�PRGHOD�
�0,.(�����L��'�KLGURGLQDPLþNRJ�PRGHOD��0,.(������
1D� WHPHOMX� UH]XOWDWD� SURSDJDFLMH� YHOLNLK� YRGQLK� YDORYD� L� REXKYDWD� SRSODYQH� OLQLMH�
X� ]DREDOMX� ]D� SRVWRMHüH� VWDQMH�� XWYUÿHQD� MH� XJURåHQRVW� RG� SRSODYD� QD� QH]DãWLüHQLP�
GLMHORYLPD� ]DREDOMD� YHü� SUL� SURWRFLPD�PDQMLK� SRYUDWQLK� UD]GREOMD� ��� GR� �� JRGLQD��� D�
SRWYUÿHQD�MH�VLJXUQRVW�RG�SUHOLMHYDQMD�QDVLSD�]D�YUãQH�SURWRNH�RG�������P3�V�
6LPXODFLMDPD� QD� PRGHOX� V� GRSXQMHQRP� OLQLMRP� QDVLSD� ]D� ]DãWLWX� RG� YHOLNLK� YRGD�
SRWYUÿHQR�MH�RVLJXUDQMH�]DREDOMD��D�XWYUÿHQR�MH�SRGL]DQMH�YRGRVWDMD�]D�LVWH�SURWRNH��NRMH�
MH�L]UDåHQLMH�QD�X]YRGQRM�GLRQLFL�'UDYH��
1XPHULþNL� L� JUD¿þNL� UH]XOWDWL� SURYHGHQLK� DQDOL]D�� NDR� L� NDUWH� REXKYDWD� SRSODYD� ]D�
SRVWRMHüH�L�EXGXüH�VLPXOLUDQR�VWDQMH�ELWL�üH�SUH]HQWLUDQL�SXWHP�SRVWHU�SUH]HQWDFLMH�
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R 2.11.

ANALIZA RIZIKA OD LEDENIH POPLAVA NA RIJECI 
DRAVI

6$ä(7$.��1DM]QDþDMQLML�SRSODYQL�UL]LN�X�]LPVNLP�XYMHWLPD�SUHGVWDYOMDMX�OHGHQL�]DVWRML�
NRML�QDVWDMX�SUL�]DXVWDYOMDQMX�SRNUHWQRJ�OHGD�QD�SRVWRMHüLP�SUHSUHNDPD��NDR�ãWR�VX�SOLWNH�
SRYUãLQH�X�NRULWX�ULMHNH��VXåHQMH�NRULWD�ULMHNH��VWXSRYL�PRVWRYD�L�GUXJH�SUHSUHNH��8�FLOMX�
DQDOL]LUDQMD�PRJXüLK�SUREOHPD�RG�SRMDYH�OHGD�QD�ULMHFL�'UDYL�DQDOL]LUDQD�MH�GLRQLFD�RG�
����������UNP��RGQRVQR�SRGUXþMH�ULMHNH�'UDYH�X]YRGQR�RG�JUDGD�2VLMHND��3URVMHþQR�WUD-
MDQMH�OHGHQLK�SRMDYD�NDGD�VH�SRMDYH�QLVNH�WHPSHUDWXUH�MH�RG���������GDQD��D�PDNVLPDOQR�
��������GDQD��8�RVQRYL��NRG�SRMDYH�OHGD�QD�ULMHNDPD�XYLMHN�SULMHWL�PRJXüQRVWL�L�SRMDYD�
OHGHQLK�SRSODYD��1DMYHüL�SUREOHPL�QDVWDMX�XVOLMHG�OHGRKRGD�NRML�NDGD�QDLÿX�QD�]DPU]QXWL�
GLR�YRGRWRND��¿]LþNX�SUHSUHNX�LOL�SOLWNL�GLR�YRGRWRND�VH�SRþLQMX�QDELMDWL�MHGDQ�SRG�GUXJL�L�
X�YUOR�NUDWNRP�YUHPHQX��RELþQR�VH�WR�YULMHPH�PMHUL�X�VDWLPD��SRþLQMX�VWYDUDWL�QHSURSXVQX�
OHGHQX�EDULMHUX��3RVHEDQ�SUREOHP�X�ULMHFL�'UDYL�SUHGVWDYOMD�þLQMHQLFD�GD�VX�RJUDQLþHQH�
PRJXüQRVWL�XSRUDEH�GRPDüH�UDVSRORåLYH�ÀRWH�UHPRUNHUD�NRML�PRJX�UDGLWL�QD�ORPOMHQMX�
OHGD�L�XNODQMDQMX�þHSRYD�L�EDULMHUD��D�GD�MH�GROD]DN�L�PHÿXGUåDYQD�SRPRü�PDÿDUVNLK�OHGR-

ORPDFD�]ERJ�QMLKRYRJ�YHOLNRJ�JD]D�SUDNWLþQR�QHPRJXüD�
./-8ý1(�5,-(ý,��OHG�X�YRGRWRNX��'UDYD��OHGHQH�SRSODYH

$%675$&7��7KH�PRVW�VLJQL¿FDQW�ÀRRG�ULVN�LQ�ZLQWHU�FRQGLWLRQV�LV�SRVHG�E\�LFH�VWRSSDJHV�
RFFXUULQJ�ZKHQ�PRYLQJ�LFH� LV�KDOWHG�E\�H[LVWLQJ�EDUULHUV��VXFK�DV�VKDOORZ�DUHDV� LQ� WKH�
ULYHUEHG��ULYHUEHG�QDUURZLQJ��EULGJH�SLOODUV��RU�VLPLODU��,Q�RUGHU�WR�DQDO\VH�WKH�SRWHQWLDO�
SUREOHPV�UHODWHG�WR�LFH�RFFXUUHQFHV�LQ�WKH�'UDYD�5LYHU��ZH�VWXGLHG�WKH�'UDYD�VHFWLRQ�IURP�
UNP����WR�UNP����L�H��'UDYD�VHFWLRQ�XSVWUHDP�RI�2VLMHN��7KH�DYHUDJH�GXUDWLRQ�RI�DQ�LFH�
RFFXUUHQFH�LQ�ORZ�WHPSHUDWXUH�SHULRGV�LV���������GD\V��ZLWK�D�PD[LPXP�RI���������GD\V��
*HQHUDOO\��LFH�RFFXUUHQFHV�LQ�ULYHUV�DOZD\V�SRVH�D�WKUHDW�RI�LFH�ÀRRG�RFFXUUHQFHV�DV�ZHOO��
7KH�ODUJHVW�SUREOHPV�DULVH�ZKHQ�LFH�GULIWV�DUULYH�DW�D�IUR]HQ�ZDWHUFRXUVH�SDUW��D�SK\VLFDO�
EDUULHU�RU�D�VKDOORZ�ZDWHUFRXUVH�SDUW�DQG�VWDUW�SXVKLQJ�RQH�XQGHU�WKH�RWKHU��WKXV�IRUPLQJ�
DQ�LPSDVVDEOH�LFH�EDUULHU�LQ�D�EULHI�WLPH�VSDQ��XVXDOO\�LQ�KRXUV���$�SDUWLFXODU�SUREOHP�LQ�
WKH�'UDYD�5LYHU�LV�D�OLPLWHG�SRVVLELOLW\�RI�XVLQJ�WKH�DYDLODEOH�GRPHVWLF�WXJERDW�ÀHHW�WKDW�
FDQ�ZRUN�RQ�EUHDNLQJ�WKH�LFH�DG�UHPRYDO�RI�LFH�SOXJV�DQG�EDUULHUV��ZKLOH�WKH�DUULYDO�DQG�
FURVV�ERUGHU�DVVLVWDQFH�RI�LFHEUHDNLQJ�YHVVHOV�IURP�+XQJDU\�LV�YLUWXDOO\�LPSRVVLEOH�GXH�
WR�WKHLU�GHHS�GUDIWV�
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.(<:25'6��LFH�RQ�ZDWHUFRXUVHV,�'UDYD��LFH�ÀRRGV

1. UVOD

/HG�QD�ULMHFL�'UDYL�SRYUHPHQD�MH�SRMDYD�]LPL��3UHPD�]DELOMHåHQLP�OHGHQLP�GRJDÿDMLPD�QD�
YRGRPMHUQLP�VWDQLFDPD��OHG�VH�QD�'UDYL�SRMDYOMXMH�RG�SRþHWND�SURVLQFD�GR�NUDMD�RåXMND�
1DM]QDþDMQLML�SRSODYQL�UL]LN�X�]LPVNLP�XYMHWLPD�SUHGVWDYOMDMX�OHGHQL�]DVWRML�NRML�QDVWDMX�
SUL�]DXVWDYOMDQMX�SRNUHWQRJ�OHGD�QD�SRVWRMHüLP�SUHSUHNDPD�NDR�ãWR�VX�SOLWNH�SRYUãLQH�X�
NRULWX�ULMHNH��VXåHQMH�NRULWD�ULMHNH��VWXSRYL�PRVWRYD�L�GUXJH�SUHSUHNH��8�FLOMX�DQDOL]LUDQMD�
PRJXüLK�SUREOHPD�RG�SRMDYH�OHGD�QD�ULMHFL�'UDYL�DQDOL]LUDQD�MH�GLRQLFD�RG�����������UNP��
RGQRVQR�SRGUXþMH�ULMHNH�'UDYH�X]YRGQR�RG�JUDGD�2VLMHND��8�RVQRYL��NRG�SRMDYH�OHGD�QD�
ULMHNDPD�XYLMHN�SULMHWL�PRJXüQRVWL�L�SRMDYD�OHGHQLK�SRSODYD��
8�XYMHWLPD�QHSRYROMQLK�PRUIRORãNLK�SUR¿OD�GROD]L�GR�EU]RJ�QDNXSOMDQMD�OHGD�L�IRUPLUDQMD�
OHGHQLK�EDULMHUD�NRMH�PRJX�X�SRWSXQRVWL�]DXVWDYLWL�SURQRV�OHGD��D�XMHGQR�RQHPRJXüLWL�L�SU-
RWRN�YRGQLK�NROLþLQD��3RUDVW�YRGRVWDMD�PRåH�X�NRQDþQLFL�L�X]URNRYDWL�L�W]Y��OHGHQH�SRSODYH�
X�NRMLPD�MH�]ERJ�]LPVNLK�XYMHWD�WHãNR�SURYRGLWL�DNWLYQH�PMHUH�REUDQH�RG�SRSODYD��,]�WRJ�
UD]ORJD�]D�RVLJXUDQMH�SURQRVD�OHGD�L�SURWRþQRVWL�NRULWD�QXåQD�MH�XSRUDED�OHGRORPDFD��D�
NDGD�OHGRORPFL�QLVX�X�VWDQMX�UD]ELWL�OHGHQH�þHSRYH�L�EDULMHUH��SRWUHEQR�MH�NRULãWHQMH�PLQ-

VNR�HNVSOR]LYQLK�VUHGVWDYD�ãWR�MH�YUOR�]DKWMHYQD�L�VORåHQD�DNWLYQRVW�
3RVHEDQ�SUREOHP�X�ULMHFL�'UDYL�SUHGVWDYOMD�þLQMHQLFD�GD�VX�RJUDQLþHQH�PRJXüQRVWL�XS-

RUDEH�GRPDüH�UDVSRORåLYH�ÀRWH�UHPRUNHUD�NRML�PRJX�UDGLWL�QD�ORPOMHQMX�OHGD�L�XNODQMDQMX�
þHSRYD� L� EDULMHUD�� D� GD� MH� GROD]DN� L�PHÿXGUåDYQD� SRPRü�PDÿDUVNLK� OHGRORPDFD� ]ERJ�
QMLKRYRJ�YHOLNRJ�JD]D�JRWRYR�QHPRJXüD�NRG�QLVNLK�YRGD�

2. ANALIZA LEDA NA RIJECI DRAVI UZVODNO OD OSIJEKA

&LMHOD�SURPDWUDQD�GLRQLFD�ULMHNH�'UDYH�RG�����GR����� ULMHþQRJ�NLORPHWUD�NULWLþQD� MH�]D�
IRUPLUDQMH� OHGHQLK� EDULMHUD� ]ERJ� YUOR�PDOH� SURSXVQH�PRüL� NRULWD� UDGL� SRVWRMHüHJ� FHV-
WRYQRJ� PRVWD� RVMHþNH� ]DSDGQH� RELOD]QLFH�� FHVWRYQRJ� PRVWD� NRULGRUD� 9&�� VSUXGRYD��
SOLüDND�L�PHDQGULUDQMD�

2.1. Pojavnost ledohoda i ledostaja

/HG�QD�ULMHFL�'UDYL�GHãDYD�VH�]LPL��NDGD�WHPSHUDWXUD�]UDND�X]DVWRSQR�������GDQD�EXGH�
ispod -5 3UHPD�GRVWXSQLP�SRGDFLPD�R�OHGX�QD�ULMHFL�'UDYL�NRG�2VLMHND�]D�UD]GREOMH�
REUDGH��]LPD�������������]LPD������������WDEOLFD�����PRåH�VH�GDWL�RFMHQD�R�SRMDYQRVWL�OHGD��
RGQRVQR�]DNOMXþLWL�GD�MH�OHG�QD�SURPDWUDQRM�GLRQLFL�UHGRYQD�SRMDYD�X]�SRMHGLQD�UD]GREOMD�
NDGD�VH�OHG�QLMH�SRMDYOMLYDR������������������������������Ü�������������������������������
2001. - 2002., 2007. - 2011. i 2013. - 2017.
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7DEOLFD����3RMDYH�OHGD�QD�'UDYL�NRG�2VLMHND�]D�UD]GREOMH�REUDGH��]LPD�������������]LPD�
���������

ZIMA
LEDOHOD LEDOSTAJ UKUPNO

(dani) (dani) (dani)

1946./56. 56 103 159

1956./66. 129 111 240

1966./76. 57 24 81

1976./86. 55 0 55

1986./96. 23 13 36

1996./06. 37 25 62

2006./16. 2 19 21

2016./18. 19 6 25

,SDN��SRQRYOMHQH�SRMDYQRVWL�OHGRKRGD��DOL�L�OHGRVWDMD�X�������L�������JRGLQL�XND]XMX�QD�
YHOLNH�PRJXüQRVWL�HNVWUHPQLK�OHGHQLK�GRJDÿDMD�NRMH�üH�VH�X�QDVWDYNX�HODERULUDWL��
7UDMDQMH�OHGRVWDMD�YDULUD�X�ãLURNLP�JUDQLFDPD��PDNVLPDOQR�RSDåHQR�RG����GR����GDQD��
D�SURVMHþQR�RG���GR����GDQD��7DNRÿHU��PRåH�VH�]DNOMXþLWL�GD�VH�OHG�QD�'UDYL�SRMDYOMXMH�X�
UD]GREOMX�RG����SURVLQFD�GR�����RåXMND��9MHURMDWQRVW�SRMDYH�OHGD�XQXWDU�RYRJ�UD]GREOMD�MH�
SURPMHQMLYD��SUL�þHPX�MH�QDMYHüD�YMHURMDWQRVW�SRMDYH�OHGD�VUHGLQRP�RYRJ�UD]GREOMD��NUD-
MHP�VLMHþQMD���GRN�MH�YMHURMDWQRVW�OHGRVWDMD�QDMYHüD�SRþHWNRP�YHOMDþH�

2.2. Debljina leda i pojave ledostaja na rijeci Dravi kod Osijeka i na Dunavu 

Debljine pojave leda na rijeci Dravi variraju od godine do godine i svakako se ovisne od 

WHPSHUDWXUH�]UDND�L�GXåLQL�WUDMDQMD�QLVNLK�WHPSHUDWXUD��
,QGLNDWLYQD�MH�ELOD�VLWXDFLMD�OHGRVWDMD�QHGDOHNR�RG�2VLMHND�QD�ULMHFL�'XQDY��L�WR�QD�ORNDFLML�
'DOM�������JRGLQH��SRþHY�RG����VLMHþQMD�GR�NRQFD�VLMHþQMD��������NDGD�MH�SUHPD�VOXåEHQRP�
L]YMHãWDMX�0HÿXQDURGQH�NRPLVLMH�]D�]DãWLWX�ULMHNH�'XQDY��,&3'5���OLW�����QDYHGHQR�GD�MH�
GHEOMLQD�OHGD�QD�GLRQLFL�'XQDYD�X�+UYDWVNRM�NRG�'DOMD�����VLMHþQMD�������ELOD�SUHNR���P�L�
X]�SRMDYX�SRGL]DQMD�YRGRVWDMD�QD�YRGRPMHUX�%RJRMHYR�]D�RNR�����P��ãWR�MH�WHN�X]�SRPRü�
PDÿDUVNRJ�OHGRORPFD�EU]R�L�XVSMHãQR�XNORQMHQR�L�YRGRVWDML�VX�YUDüHQL�X�QRUPDOX�WH�MH�
VWDQMH�VWDOQR�RGUåDYDQR�GR�����VLMHþQMD��������YLGMHWL�VOLNH�X�QDVWDYNX��



694

6OLND����3RYLãHQMH�UD]LQH�ULMHNH�'XQDY�����VLMHþQMD�������L�SURERM�OHGRORPFD�QD�ORNDFLML�
'DOM��3UHX]HWR�L]�,]YMHãüD�R�SRMDYQRVWL�OHGD�������QD�VOLYX�'XQDYD��,&3'5�

8�RVQRYL��OHGHQH�VDQWH�NRMH�VH�SRMDYOMXMX�X�YRGRWRFLPD��D�WDNR�L�QD�ULMHFL�'UDYL��VX�RNR����
��VYRMH�YLVLQH�XURQMHQH�X�YRGX�GRN�MH�L]QDG�YRGH�VDPR�RNR������YLVLQH�VDQWH��
3RMDYD� OHGD� QD� YRGRWRFLPD� XJODYQRP� VH� GHãDYD� NDGD� VX� YRGRVWDML� L� SURWRFL�PLQLPDO-
QL� �QHPD� SULKUDQMLYDQMD� YRGRWRND� RG� WRSOMHQMD� VQLMHJD� UDGL� QLVNLK� WHPSHUDWXUD��� ãWR� MH�
QDURþLWR�L]UDåHQR�QD�ULMHFL�'UDYL�NRMD�MH�X�RVQRYL�GRPLQDQWQR�JODFLMDOQD�ULMHND��1DMQLåL�
YRGRVWDML�QD�ULMHFL�'UDYL�XSUDYR�VX�X�UD]GREOMX�SRMDYH�OHGD��RGQRVQR�X�UD]GREOMX�RG�VWXGH-
QRJ�GR�RåXMND��
8�VNRULMHP�UD]GREOMX�+UYDWVNH�YRGH�VX�LPDOH�SUREOHP�X�]LPVNLP�PMHVHFLPD�V�SURQRVRP�
OHGD� QD� SRWHQFLMDOQLP� VSUXGLãWLPD� L�PRUIRORãNLP� QHSRYROMQLP� SUR¿OLPD� L� SRVOMHGLþQR�
WRPH��VWYDUDQMH�OHGRVWDMD�L�SRYHüDQMH�UL]LND�RG�PRJXüLK�OHGHQLK�SRSODYD�
7LMHNRP�YHOMDþH�������JRGLQH�QD�GLRQLFL�X]YRGQR�RG�JUDGD�2VLMHND�RG�����GR�����UNP�
'UDYH�XWYUÿHQR�MH�IRUPLUDQMH�OHGRVWDMD�QD�YLãH�ORNDFLMD��2SKRGQMH�YRGRþXYDUVNH�VOXåEH�
VX�XWYUGLOH� OHGHQL� þHS� L� OHGRVWDM� QD� ORNDFLML� UNP����������� JGMH� MH� XWYUÿHQ� OHGHQL� þHS�
GHEOMLQH�RG����GR����FP��NRMHJ�OHGRORPFL�NRML�VX�QD�UDVSRODJDQMX�QD�ULMHFL�'UDYL�QLVX�
PRJOL�SURELWL��7DGD�MH�GRJRYRUHQD�XSRUDED�PLQVNR���HNVSOR]LYQLK�VUHGVWDYD�]D�UD]ELMDQMH�
OHGHQRJ�þHSD��NRML�MH�L�XNORQMHQ�X]�SRPRü�SRVWURMEL�+UYDWVNH�YRMVNH��

6OLND����0LQLUDQMH�OHGHQLK�EDULMHUD�QD�ULMHFL�'UDYL�L]�YHOMDþH�������JRGLQH�L�VOLND�
OHGRVWDMD�X�2VLMHNX
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3RVOMHGQMD�HSL]RGD�IRUPLUDQMD�OHGHQLK�SRMDYD�QD�ULMHFL�'UDYL�ELOD�MH�X�VLMHþQMX�������JR-

dine.

6OLND����5LMHND�'UDYD��VLMHþDQM�������JRGLQH���OHGRVWDM������UNP�L�����UNP��L�OHGRORPDF�X�
DNFLML

2.3. Potencijalni problemi

1DMYHüL�SUREOHPL�QDVWDMX�XVOLMHG�OHGRKRGD��RGQRVQR�VDQWL�OHGD�NRMH�SORYH�EU]LQRP�YRGH��
D�YHOLþLQH�VX���������P�L�ãLULQH��������P��D�NRMH�NDGD�QDLÿX�QD�]DPU]QXWL�GLR�YRGRWRND��
¿]LþNX�SUHSUHNX�LOL�SOLWNL�GLR�YRGRWRND�VH�SRþLQMX�QDELMDWL�MHGQD�SRG�GUXJX�L�X�YUOR�NUDW-
NRP�YUHPHQX��RELþQR�VH�WR�YULMHPH�PMHUL�X�VDWLPD��SRþLQMX�VWYDUDWL�QHSURSXVQX�OHGHQX�
EDULMHUX��7D�OHGHQD�EDULMHUD�]DGUåDYD�X]YRGQL�GRWRN�ULMHNH�þLML�YRGRVWDM�QDJOR�UDVWH�L�L]QDG�
UD]LQD�QD�NRMX�VX�GH¿QLUDQL�REMHNWL�]D�REUDQX�RG�SRSODYD��8RELþDMHQH�WHPSHUDWXUH�WDNYLK�
SRSODYD�VX�LVSRG�WRþNH�VPU]DYDQMD�YRGH��.DG�SRþQX�WL�SURFHVL�SRWUHEQD�MH�SRPRü�OHGR-

ORPFD�� NRMLPD� VH� SUHYHQWLYQR� OHG� UD]ELMD� X� VLWQLMH� NRPDGH� GD� VH� NUHWDQMHP� OHGD�� DOL� L�
SURWRþQRãüX�ULMHNH�XSUDYOMD�NROLNR�JRG�MH�WR�PRJXüH��
8�RNYLUX�RYRJ�UDGD�DQDOL]LUDQD�MH�GLRQLFD�ULMHNH�'UDYH�RG�UNP�����GR�UNP������RGQRVQR�
dionica uzvodno od grada Osijeka. 'LRQLFX�ULMHNH�'UDYH�RG�����GR�����UNP�NDUDNWHUL]LUD�
UD]YHGHQRVW�WRND�L]D]YDQD�EURMQLP�VSUXGRYLPD�L�YDULMDFLMDPD�ãLULQH�YRGRWRND��-HGQDNR�
WDNR�YHOLND�MH�UD]OLND�L�X�VWXSQMX�XUHÿHQRVWL�GLMHORYD�RYH�GLRQLFH��NRMH�VH�NUHüX�RG�SRWSXQR�
UHJXOLUDQLK�GLRQLFD�GR�RQLK�QD�NRMLPD�UHJXODFLMVNLK�UDGRYD�JRWRYR�XRSüH�SD�L�QHPD��1R�]D�
FMHORNXSQX�VH�GLRQLFX�ULMHNH�'UDYH�RG�����GR�����UNP�PRåH�]DNOMXþLWL�GD�QLVX�SURYHGHQL�
UHJXODFLMVNL� UDGRYL�X�GRVWDWQRP�RSVHJX�NRML�RVLJXUDYDMX�SURWRþQRVW� OHGD� WH� VX�YLGOMLYH�
]QDWQH�KLGURPRUIRORãNH�SRMDYH��VSUXGRYL��PHDQGULUDQMH�'UDYH�XQXWDU�NRULWD�L�SRPLFDQMH�
WDOYHJD��]DVLSDYDQMH�NRULWD��L�L]UDåHQD�ERþQD�HUR]LMD�REDOD�X�NRQNDYDPD�NULYLQD�V�GHSRQL-
UDQMHP�QDQRVD�X�NRQYHNVDPD�
8� XYMHWLPD� QHSRYROMQLK� KLGURPRUIRORãNLK� SUR¿OD� GROD]L� GR� EU]RJ� QDNXSOMDQMD� OHGD�
L� IRUPLUDQMD� OHGHQLK� EDULMHUD� NRMH�PRJX�X� SRWSXQRVWL� ]DXVWDYLWL� SURQRV� OHGD�� D� XMHGQR�
RQHPRJXüLWL�L�SURWRN�YRGQLK�NROLþLQD��
âWHWH�RG�SRMDYQRVWL�OHGD�VX�SRMDYD�XVSRUD�L�LOL�]DSUHþDYDQMD�SURWRþQRJ�SUR¿OD���RSDVQRVW�
RG�SRSODYD��SRYHüDQMD� VWDWLþNRJ�RSWHUHüHQMD�QD�JUDÿHYLQH�]D�YULMHPH� OHGRVWDMD� L� OHGR-

KRGD��GLQDPLþNL�XGDUL�OHGHQLK�VDQWL�X�REMHNWH�L�X]�YRGRWRN�WH�SRVUHGQD�ãWHWD�RG�VPDQMHQH�
NRULVWL�RG�YRGD��YRGRRSVNUED�L�VOLþQR��
3URVMHþQD�ãLULQD�ULMHNH�'UDYH�QD�GLRQLFL�RG�����������UNP�L]QRVL�����P�SUL�þHPX�MH�QDMYHüD�
ãLULQD�QD�UNP����������L�L]QRVL�����P��D�QDMPDQMD�ãLULQD�QD�U�NP����������L�L]QRVL�����P�
3URVMHþQD�GXELQD�NRG�VUHGQMH�QLVNLK�SURWRND�YDULUD�RG�����GR������P�ãWR�MH�YLGOMLYR�L]�
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Vodno lice za SNQ

Kota dna Kota vodnog lica

6OLND����9RGQR�OLFH�]D�YULMHGQRVWL�VUHGQMHJ�QLVNRJ�SURWRND

9UHPHQVND� SURPMHQD� NRULWD� YRGRWRND� X� DOXYLMX� SULURGQL� MH� SURFHV��'LQDPLND� QMHJRYH�
SURPMHQH� XYMHWRYDQD� MH� QL]RP� þLPEHQLND�� 5DGL� EROMHJ� VDJOHGDYDQMD� VLWXDFLMH� NRMD� VH�
GRJDÿD�QD�SUHGPHWQRM�GLRQLFL�NRULãWHQH�VX�L�VQLPNH�NRULWD�ULMHNH�'UDYH�L]�������L�������
JRGLQH��7LMHNRP�������JRGLQH�QDSUDYOMHQ�MH�+LGURJUDIVNL�DWODV�ULMHNH�'UDYH�RG�UNP����GR�
UNP������OLW������ãWR�MH�SRVOXåLOR�]D�XVSRUHGEX�VD�VQLPNRP�NRULWD��OLW�����QD�DQDOL]LUDQRM�
dionici.

3UHNODSDQMHP�VQLPDND�L]�������L�������GRELYHQD�VX�SRGUXþMD�X�YRGRWRNX�QD�NRMLPD�VX�
GH¿QLUDQD�PMHVWD�QD�NRMLPD�VH�YRGRWRN�SURGXEOMXMH��DOL�L�PMHVWD�JGMH�GROD]L�GR�WDORåHQMD�
RGQRVQR�SRGL]DQMD�UD]LQH�NRULWD�

3. ANALIZA PROBLEMA KOJI NASTAJU USLIJED POJAVE LEDA

vezanih uz pojavnost leda i pronosa leda

,]��'�PDWHPDWLþNRJ�PRGHOD�YRGRWRND�]D�QDMQLåL�QLVNL�SURWRN�4� �����P3�V�GRELR�VH�SUR-

VWRUQL�SULND]�UDVSRGMHOD�EU]LQD�GXå�SUHGPHWQH�GLRQLFH��3URVMHþQD�EU]LQD�YRGH�MH������P�V��
PLQLPDOQD�EU]LQD�MH������P�V�GRN�MH�PDNVLPDOQD������P�V��1DMYHüH�EU]LQH�VH�GRJDÿDMX�
QD�NRQYHNVQLP�GLMHORYLPD�GLRQLFH�X]�UXE�REDOH�QD���NULWLþQLK�PMHVWD��GRN�MH�EU]LQD�QD�
SUHRVWDORP�GLMHOX�GLRQLFH�EH]�YHüLK�SURPMHQD��
0RGHOLUDQMH�VOXþDMD�PRJXüH�SRMDYH�SRSODYH�QD�WHUHQX�SURPDWUDQRJ�SRGUXþMD�SULND]DQR�
MH�QD�VOLFL����9DåQR�MH�QDSRPHQXWL�GD�SULND]�REXKYDWD�GDQ�RE]LURP�QD�VQLPNX�WHUHQD�L�
L]UDÿHQL�GLJLWDOQL�PRGHO�WHUHQD�L�REXKYDüD�VDPR�DQDOL]LUDQX�GLRQLFX�
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6OLND����3RSODYQR�SRGUXþMH�]D�L]YDQUHGQR�VWDQMH�X�VOXþDMX�SRMDYH�OHGD�������

ledohodu

8]LPDMXüL�X�RE]LU�DQDOL]LUDQH�XOD]QH�SRGDWNH��SUHGORåHQD�VX�YDULMDQWQD�UMHãHQMD��SURYH-
GHQD�MH�DQDOL]D�VYLK�GLRQLFD�L�SUHGORåHQH�VX�ORNDFLMH�PRJXüHJ�XNODQMDQMD�QDQRVD�L]�NR-

ULWD�ULMHNH�'UDYH�X�FLOMX�XNODQMDQMD�SRWHQFLMDOQLK�ORNDFLMD�OHGHQLK�EDULMHUD�WH�RVLJXUDQMD�
SURWRþQRVWL��=D�VYDNX�GLRQLFX�MH�QD�RVQRYX�DQDOL]LUDQLK�SDUDPHWDUD�GDQ�NUDWNL�RSLV�OR-

NDFLMH�V�SRSUHþQLP�SUR¿ORP��QD]QDND�UDQLMHJ�L�VDGDãQMHJ�VWDQMD�NRULWD�L�SRGUXþMD�PLNUROR-

NDFLMD�SRWHQFLMDOQLK�EDULMHUD�
3ULPMHU�SUHGORåHQRJ�UMHãHQMD�GDQ�QD�VOLFL��D�RGQRVL�VH�QD�GLRQLFX�QD�NRMRM�VH�QDOD]L�PRVW�
uz obilaznicu Osijek.
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6OLND����3ULPMHU�DQDOL]H�ORNDFLMH�SRWHQFLMDOQRJ�]DGUåDYDQMD�OHGHQLK�VDQWL�X�OHGRKRGX

8QDWRþ� VWDWLVWLþNL�PDQMRM� SRMDYQRVWL� UD]GREOMD� OHGRKRGD� L� OHGRVWDMD� QD� GRQMRM�'UDYL� X�
SRVOMHGQMH� YULMHPH�� QH� VPLMX� VH� ]DQHPDULWL� SRWHQFLMDOQH�PRJXüQRVWL� SRVOMHGLFD� SRMDYH�
OHGD�QD�YRGRWRNX�NRMH�PRJX�X]URNRYDWL� OHGHQH�SRSODYH��ãWR�MH�SRVHEQR�QHSRYROMQR�X]�
YHüH�JUDGVNH�DJORPHUDFLMH��3RMDYH�OHGRVWDMD�������L�������JRGLQH�XND]XMX�QD�QDYHGHQX�
WYUGQMX��
8SUDYOMDQMH�YRGRWRNRP�L�YRGQLP�WLMHORP��SRVHELFH�X�KLGURPRUIRORãNRP�SRJOHGX�NDR�MHG-

QRP�RG�SDUDPHWDUD�YRGRWRND��QXåDQ�MH�SUHGXYMHW�]D�RVLJXUDQMH�RGUåLYLK�XYMHWD�SURQRVD�
OHGD�X�YRGRWRNX��SUL�þHPX�MH�RG�YHOLNH�YDåQRVWL�VDJOHGDWL�X�MHGQDNRP�WHåLQVNRP�RGQRVX�
VYH�KLGURPRUIRORãNH�IDNWRUH�NRML�PRJX�QHJDWLYQR�XWMHFDWL�QD�VLJXUQRVW�L�PRJXüH�X]URNH�
poplava.

1.
Dionica

23 – 25 r.km

Opis lokacije Lokacija dionice

3UHNODSDQMHP�GLJLWDOQRJ�PRGHOD�WHUHQD�
�VQLPND�L]�������JRGLQH��L�NRWH�LVNRSD�
NNV -

RVLJXUDWL�SURQRV�OHGD� i

XNODQMDQMHP nanosa.

3UYD�ORNDFLMD�MH�RG��������GR��������

'UXJD� ORNDFLMD� MH� RG� ������� GR�
��������QD�GHVQRM�REDOL��

��������QD�OLMHYRM�REDOL��
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=DQHPDULYDQMH� RGUåDYDQMD� YRGRWRND� X� FLOMX� RGUåDYDQMD� SURWRþQRVWL�PRåH� LPDWL� YHOLNH�
QHJDWLYQH�SRVOMHGLFH��8�RYRP�UDGX�VH�NDR�MHGQD�RG�SRWHQFLMDOQLK�SRVOMHGLFD�QHDGHNYDW-
QRJ� KLGURPRUIRORãNRJ� RGUåDYDQMD� YRGRWRND� ]DVHEQR� DQDOL]LUD� PRJXüQRVW� SRMDYQRVWL�
OHGRVWDMD�L�X]URþQR�OHGHQLK�SRSODYD�UDGL�QHSRYROMQLK�XYMHWD�WLK�SDUDPHWDUD��,VNXVWYD�GUX-

JLK�]HPDOMD��SULPMHUL�OHGQLK�SRSODYD�%XGLPSHãWH�L]�������L�������JRGLQH��QDV�XSXüXMX�GD�
MH�SRWUHEQR�GXJRWUDMQR�VWDOQR�RGUåDYDQMH�XYMHWD�SURKRGQRVWL�OHGD�X�FLOMX�VPDQMHQMD�UL]LND�
RG� OHGHQLK�SRSODYD� L� SUHYHQFLMH�RG�QMLK��3RVOMHGLFH� OHGHQLK�SRSODYD� VX�GDOHNR�QDMWHåH�
SRVOMHGLFH�RG�VYLK�YUVWD�SRSODYD�
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RUJ�PDLQ�VLWHV�GHIDXOW�¿OHV�QRGHV�GRFXPHQWV�UHSRUWBLFHBHYHQWB����BORZUHV�SGI�

[3] +LGURJUDIVNL�DWODV�ULMHNH�'UDYH�RG�U�NP���GR�U�NP�����*HRGHWVNL�]DYRG�G�G��2VLMHN�
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[4] +LGURJUDIVNH�VQLPNH�NRULWD�ULMHNH�'UDYH�QD�GLRQLFL�UNP���������., Agencija za vodne 
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AUTOR

=GHQNR�7DGLü��GLSO��LQå��JUDÿ��a

a +LGURLQJ�2VLMHN��7DGLMH�6PLþLNODVD����2VLMHN���������+UYDWVND�
]GHQNR�WDGLF#KLGURLQJ�RV�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.12.

6$ä(7$.��8ãüH� ULMHNH�'UDYH� X�'XQDY�NDUDNWHUL]LUDMX� VSHFL¿þQL�PRUIRGLQDPLþNL� SUR-

FHVL�QDVWDOL�NDR�SRVOMHGLFD�SRORåDMD�XãüD�QD�XQXWDUQMRM��NRQYHNVQRM�REDOL�WH�]QDWQR�YHüLK�
SURWRND�'XQDYD�RG�RQLK�ULMHNH�'UDYH��1D�GHVQRM�REDOL�'XQDYD�QHSRVUHGQR�X]YRGQR�RG�
XãüD�]QDWQLP�WDORåHQMHP�QDQRVD�IRUPLUDQ�MH�SMHãþDQL�VSUXG�NRML�PLJUDFLMRP�WLMHNRP�YH-
OLNLK�YRGD�'XQDYD�]DGLUH�X�NRULWR�'UDYH��8�RYRP�UDGX�SULND]DQH�VX�DQDOL]H�PRUIRORãNLK�
SURPMHQD�XãüD�SRPRüX�]GUXåHQRJ��'�QXPHULþNRJ�PRGHOD�WHþHQMD�SURQRVD�QDQRVD��SR-

YLMHVQLK�SRGDWDND�R�PRUIRORJLML�NRULWD� WH�SRGDWDND�R�SURQRVX�QDQRVD�L�$'&3�PMHUHQMD�
SUR¿OD�EU]LQH��&LOM�UDGD�MH�NYDOLWDWLYQR�SURFLMHQLWL�GRSULQRV�XUHÿHQMD�XãüD�ULMHNH�'UDYH�X�
VYUKX�RVWYDULYDQMD�GXJRURþQR�VWDELOQRJ�UHåLPD�QDQRVD�L�RPRJXüDYDQMD�SORYLGEH�X�XYMHWL-
PD�PDOH�YRGH��=D�SRWUHEH�PRUIRGLQDPLþNH�DQDOL]H�GH¿QLUDQR�MH�SHW�YDULMDQWQLK�UMHãHQMD�
UHJXODFLMVNLK�JUDÿHYLQD�UD]OLþLWRJ�WLSD�L�JHRPHWULMH�WH�DQDOL]LUDQ�XWMHFDM�VYDNRJ�RG�QMLK�QD�
UHåLP�YRGD�L�QDQRVD�
./-8ý1(�5,-(ý,� ULMHND�'UDYD��XãüH��UHJXODFLMVNH�JUDÿHYLQH��NRULWRIRUPLUDMXüL�QDQRV��
ADCP

SOLUTIONS FOR THE DRAVA CONFLUENCE

$%675$&7��7KH�'UDYD�DQG�'DQXEH�FRQÀXHQFH�LV�FKDUDFWHUL]HG�E\�VSHFL¿F�PRUSKRG\-

QDPLF�SURFHVVHV�UHVXOWLQJ�IURP�WKH�SRVLWLRQ�RI�WKH�ULYHU�PRXWK�RQ�WKH�LQQHU��FRQYH[�EDQN�
DQG�WKH�VLJQL¿FDQWO\�KLJKHU�'DQXEH�GLVFKDUJHV�WKDQ�WKRVH�RI�WKH�'UDYD��2Q�WKH�'DQXEH¶V�
ULJKW�EDQN��LPPHGLDWHO\�XSVWUHDP�RI�WKH�FRQÀXHQFH��VLJQL¿FDQW�GHSRVLWLQJ�RI�VHGLPHQW�
KDV�IRUPHG�D�VDQGEDU�WKDW�PLJUDWHV�GXULQJ�WKH�'DQXEH�ÀRRG�HYHQWV�GLUHFWO\�LQWR�WKH�'UDYD�
ULYHUEHG��7KH�SDSHU�SUHVHQWV� WKH� DQDO\VHV�RI�PRUSKRORJLFDO� FKDQJHV� DW� WKH� FRQÀXHQFH�
XVLQJ�D�FRPELQDWLRQ�RI�D��'�QXPHULFDO�PRGHO�RI�ÀRZ�VHGLPHQW�WUDQVSRUW��KLVWRULFDO�GDWD�
RQ�WKH�ULYHUEHG�PRUSKRORJ\�DQG�VHGLPHQW�WUDQVIHU�GDWD�DV�ZHOO�DV�WKH�$'&3�PHDVXUHG�
YHORFLW\�SUR¿OHV��7KH�DLP�RI�WKH�SDSHU�LV�WR�SHUIRUP�D�TXDOLWDWLYH�DVVHVVPHQW�RI�WKH�FRQ-

WULEXWLRQ�RI�WKH�'UDYD�5LYHU�WUDLQLQJ�WR�DFKLHYLQJ�D�ORQJ�WHUP�VWDELOLW\�RI�WKH�VHGLPHQW�
UHJLPH�DQG�WR�IDFLOLWDWLQJ�QDYLJDWLRQ�LQ�ORZ�ZDWHU�OHYHO�FRQGLWLRQV��)RU�WKH�SXUSRVHV�RI�WKH�
PRUSKRG\QDPLF�DQDO\VLV��¿YH�YDULDQW�VROXWLRQV�IRU�ULYHU�WUDLQLQJ�VWUXFWXUHV�RI�GL൵HUHQW�
W\SHV�DQG�JHRPHWU\�ZHUH�GH¿QHG�DQG�WKH�LPSDFW�RI�HDFK�RI�WKHVH�VROXWLRQV�RQ�WKH�ZDWHU�
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DQG�VHGLPHQW�UHJLPHV�ZDV�DQDO\VHG�
.(<:25'6��'UDYD�5LYHU��FRQÀXHQFH��ULYHU�WUDLQLQJ�VWUXFWXUHV��EHGORDG��$'&3

1. UVOD

0HÿXQDURGQD� NRPLVLMD� ]D� ]DãWLWX� 'XQDYD� SURYHOD� MH� GHWDOMQX� DQDOL]X� NDUDNWHULVWLND�
VOLYD�'XQDYD�X�VNODGX�V�þODQNRP����2NYLUQH�GLUHNWLYH�(8�D�R�YRGDPD�QD�WHPHOMX�NRMH�
MH�SUHSR]QDW�UL]LN�QHPRJXüQRVWL�LVSXQMDYDQMD�RNROLãQLK�FLOMHYD�GXå�FLMHORJ�WRND�'XQDYD�
�,&3'5���������.DR�MHGDQ�RG�JODYQLK�X]URND�LGHQWL¿FLUDQ�MH�UHåLP�QDQRVD��WM��SRVOMHGLFH�
SULWLVDND� X]URNRYDQLK� KLGURPRUIRORãNLP�SURPMHQDPD� �/LVND�� ������� 3UYR� SUHVLMHFDQMH�
PHDQGUD�'UDYH� L]YHGHQR� MH�������JRGLQH�NRG�%LMHORJ�%UGD� �%RJQDU���������'R�������
L]YHGHQD�VX�L�RVWDOD�SUHVLMHFDQMD�PHDQGDUD��þLPH�VH�]QDWQR�VNUDWLR�GUDYVNL�SORYQL�SXW�WH�
MH�GXOMLQD�GDQDãQMH�GLRQLFH�RG�2VLMHND�GR�XãüD�X�'XQDY����NP�NUDüD�X�RGQRVX�QD�������
JRGLQX� �9XMDVLQRYLü�� �������'LRQLFD� ULMHNH�'UDYH� RG�2VLMHND� GR� XãüD� MH� SRG� ]QDWQLP�
XVSRURP� 'XQDYD�� þLML� SURWRFL� GRVHåX� L� SHWHURVWUXNR� YHüH� YULMHGQRVWL� RG� RQLK� ULMHNH�
'UDYH� WH� WDNR� X� YHüHP�GLMHOX� JRGLQH� VPDQMXMX� SURWRþQRVW� QMHQRJ�NRULWD� L� EU]LQX� WRND�
ãWR� SRJRGXMH� LQWHQ]LYQLMHP� WDORåHQMX� NRULWRIRUPLUDMXüHJ� QDQRVD��8ãüH� ULMHNH�'UDYH� X�
'XQDY�NDUDNWHUL]LUDMX�VSHFL¿þQL�PRUIRORãNL�SURFHVL�QDVWDOL�NDR�SRVOMHGLFD�SRORåDMD�XãüD�
QD�XQXWDUQMRM��NRQYHNVQRM�REDOL� WH�]QDWQR�YHüLK�SURWRND�'XQDYD�RG�RQLK�ULMHNH�'UDYH��
1HSRVUHGQR� X]YRGQR� RG� XãüD� 'UDYH� GLRQLFD� 'XQDYD� MH� LVSUDYOMHQD� QDNRQ� L]ODVND� L]�
OLMHYH�NULYLQH�WH�MH�SRYLMHVQR�SRGORåQD�]QDþDMQLP�PRUIRGLQDPLþNLP�SURPMHQDPD��9HüL�
UHJXODFLMVNL�UDGRYL�QD�'XQDYX�L]YRGH�VH�X�UD]GREOMX�RG�������GR�������JRGLQH��D�MHGQLP�
RG�QMLK��SUHVMHNRP�PHDQGUD�6UHEUQLFD����������������L���������REOLNRYDQR�MH�L�GDQDãQMH�
XãüH�'UDYH�QD�UNP�������VOLND���OLMHYR���'R�WDGD�VX�'UDYD�L�'XQDY�QD�XãüX�]DWYDUDOH�NXW�
RG�������ãWR�ãWR�MH�UH]XOWLUDOR�SRMDYRP�VSUXGRYD�L�DGD�NRMH�VX�RQHPRJXüDYDOL�SORYLGEX�
�.iOPiQ���������1DVWDYDN�]QDþDMQLMLK�UHJXODFLMVNLK�UDGRYD�QD�GLRQLFL�XãüD�VOLMHGLR�MH�X�
UD]GREOMX�RG�������GR�������JRGLQH�NDGD�VX�L]YHGHQH�SDUDOHOQD�JUDÿHYLQD�V�WUDYHU]RP��
REDORXWYUGD�L�VXVWDY�SHUD�QD�GHVQRM�REDOL�WH�REDORXWYUGD�L�SHUD�QD�OLMHYRM�REDOL��VOLND���
GHVQR��WH�XSLVDQH�X�.DWDVWDU�YRGRJUDÿHYLQD��+LGURLQJ�G�R�R��L�GUXJL��������9RGRSULYUHGD�
Osijek, 1986).

6OLND����3ODQ�UHJXODFLMH�'XQDYD�L]�������J���OLMHYR���SUHJOHGQD�VLWXDFLMD�SRVWRMHüLK�
JUDÿHYLQD��GHVQR���+LGURLQJ�G�R�R��L�GUXJL�������
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8WMHFDM�QDYHGHQLK�]DKYDWD�SRYHüDR�MH�HUR]LYQL�NDSDFLWHW�WRND�WH�L]PLMHQLR�GLQDPLNX�UHåLPD�
YRGD� L� QDQRVD�� ãWR� MH� SRVHEQR� LVWDNQXWR� QD� GHVQRM� REDOL�'XQDYD� QHSRVUHGQR� X]YRGQR�
RG�XãüD�JGMH�MH�XVOLMHG�]QDWQRJ�WDORåHQMD�QDQRVD�QD�NRQYHNVQRM�REDOL�IRUPLUDQ�SMHãþDQL�
VSUXG��2YDM� VSUXG�PLJUDFLMRP�]D�YULMHPH�YHOLNLK�YRGD�'XQDYD�]DGLUH�X�NRULWR�'UDYH��
X]URNXMXüL�L]GL]DQMH�NRULWD�QD�ãLURM�GLRQLFL�XãüD�WH�SRVOMHGLþQR�SUREOHPH�V�SORYQRVWL�WM��
RVLJXUDYDQMHP�JDEDULWD�SORYQRJ�SXWD��&LOM�RYRJ�UDGD�MH�DQDOL]LUDWL�SRWHQFLMDOQD�YDULMDQWQD�
UMHãHQMD� UHJXODFLMH� NRULWD� ULMHNH�'UDYH� QD� QMHQRP� XãüX� X� VYUKX� RVLJXUDQMD� GXJRURþQH�
VWDELOQRVWL� UHåLPD�QDQRVD�NRML� QHüH�RPHWDWL� RGYLMDQMH�SORYLGEH�X�XYMHWLPD�PDOH�YRGH��
9DORUL]DFLMD�YDULMDQWQLK� UMHãHQMD�SURYHGHQD� MH�SRPRüX�]GUXåHQRJ��'�KLGURGLQDPLþNRJ�
PRGHOD�WHþHQMD�L�SURQRVD�QDQRVD�

2. METODOLOGIJA

=D�SRWUHEH�XVSRVWDYOMDQMD�KLGURGLQDPLþNRJ�PRGHOD�L]YHGHQD�VX�JHRGHWVNR�KLGURJUDIVND�
PMHUHQMD�QD� WHPHOMX�NRMLK� MH�GH¿QLUDQD�QXPHULþND�GRPHQD�PRGHOD��EDWLPHWULMD� L� UXEQL�
XYMHWL�WH�MH�SURYHGHQR�X]RUNRYDQMH�PDWHULMDOD�L]�NRULWD�'XQDYD�L�'UDYH�NRMLP�VX�RSLVDQH�
NDUDNWHULVWLNH� YXþHQRJ� L� VXVSHQGLUDQRJ� QDQRVD�� 3URYHGHQD� JHRGHWVNR�KLGURJUDIVND�
PMHUHQMD� REXKYDüDOD� VX� VQLPDQMH� JHRPHWULMH� SRSUHþQLK� SUR¿OD�� SUR¿OD� EU]LQH� WRND��
SURWRND��JUDQXORPHWULMVNRJ� VDVWDYD�NRULWD� WH�X�NRQDþQLFL�REUDGH�SRGDWDND�PMHUHQMD�X]�
VWDOQR� SUDüHQMH� SURPMHQD� QD� VQLPOMHQLP� SRSUHþQLP� SUR¿OLPD�� 0MHUHQMD� NRULãWHQD� X�
RYRP� UDGX� SURYHGHQD� VX� X� UD]GREOMX� RG� ������ GR� ������ JRGLQH� ]D� SRWUHEH� SURMHNDWD�
.RQFHSFLMVNR�UMHãHQMH�SREROMãDQMD�XYMHWD�SORYQRVWL�ULMHNH�'UDYH�RG�XãüD�GR�OXNH�2VLMHN�
�+LGURLQJ�G�R�R�� L�GUXJL�������� L�(ODERUDWD�SUDüHQMD�PRUIRORãNLK�SURPMHQD� L� WHKQLþNRJ�
UMHãHQMD�RVLJXUDQMD�SORYQRVWL�QD�XãüX�ULMHNH�'UDYH�X�ULMHNX�'XQDY��+LGURLQJ�G�R�R��L�GUXJL��
������NRMH�MH�*UDÿHYLQVNL�IDNXOWHW�X�=DJUHEX��]DYRG�]D�KLGURWHKQLNX��L]UDGLR�X�VXUDGQML�V�
WYUWNRP�+LGURLQJ�G�R�R��L]�2VLMHND��

6OLND����3UR¿O�WUHQXWQH�EU]LQH�VQLPOMHQ�$'&3�XUHÿDMHP��OLMHYR���SUHYDOMHQL�SUR¿O�EU]LQH�
L�GXELQH�QDNRQ�REUDGH��GHVQR��X�XYMHWLPD�VUHGQMH�YRGH�QD�XãüX

0RGHO�SRVWRMHüHJ�VWDQMD�MH�GH¿QLUDQ�QD�QDþLQ�GD�REXKYDüD�GLRQLFX�ULMHNH�'UDYH�L�ULMHNH�
'XQDYD�RNR�XãüD��V�GH¿QLUDQLP�UXEQLP�XYMHWLPD�GRYROMQR�XGDOMHQLP�RG�QMHJD�GD�GRÿH�
GR�QXPHULþNH� VWDELOL]DFLMH�SURUDþXQVNLK�SDUDPHWDUD�QD� VDPRM� ORNDFLML� XãüD� �RNR���NP�
RG� VYLK� UXEQLK�XYMHWD���8VSRVWDYD�PRGHOD�SRVWRMHüHJ� VWDQMD�RPRJXüDYD�NYDQWL¿NDFLMX�
KLGUDXOLþNLK� SDUDPHWDUD� NRML� VX� SRVOMHGLFD� LQWHUDNFLMH� WUHQXWQRJ� UHåLPD� YRGD� L� QDQRVD�
V�PRUIRORJLMRP� NRULWD� XãüD�� =D� NDOLEUDFLMX�PRGHOD� NRULãWHQL� VX� SRGDFL� R� SROMX� EU]LQD�
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SULNXSOMHQL�$'&3�PMHUHQMHP�L�REUDÿHQL�VRIWYHURP�UD]YLMHQLP�QD�*UDÿHYLQVNRP�IDNXOWHWX�
NRML�RPRJXüXMH�SULND]�SUHYDOMHQLK�EU]LQD�WRND�XVUHGQMHQLP�SR�YHUWLNDOL�YRGQRJ�VWXSFD�L�
GLVNUHWL]LUDQLP�X�SURVWRUX�V�RGDEUDQRP�UD]OXþLYRãüX��VOLND����
1D�WHPHOMX�SRGDWDND�V�YRGRPMHUQLK�SRVWDMD�GH¿QLUDQL�VX�PMHURGDYQL�KLGURORãNL�GRJDÿDML�
NRML� RGUDåDYDMX� NDUDNWHULVWLþQH� XYMHWH� UHåLPD� YRGD�� SURWRN� SXQRJ� NRULWD�4

BF
�� SURWRN�

srednje vode 4
SV
�L�SURWRN�QLVNRJ�SORYQRJ�YRGRVWDMD�4

NPV
��3URWRN�SXQRJ�NRULWD�MH�SUHSR]QDW�

NDR�SRNUHWDþ�QDMYHüLK�PRUIRORãNLK�SURPMHQD�X�NRULWX��SURWRN�VUHGQMH�YRGH�SUHGVWDYOMD�
SURVMHþQH�XYMHWH�UHåLPD�YRGD�NUR]�GXJL�QL]�JRGLQD��D�SURWRN�QLVNRJ�SORYQRJ�YRGRVWDMD�
SUHGVWDYOMD�JUDQLþQH�XYMHWH�]D�SORYLGEX��1DYHGHQL�SURWRFL�L]UDþXQDWL�VX�DQDOL]RP�NULYXOMD�
WUDMDQMD�SURWRND�L�YRGRVWDMD�V�YRGRPMHUQLK�SRVWDMD�93�$OMPDã�QD�'XQDYX�L�93�%HOLãüH�QD�
ULMHFL�'UDYL��3URWRFL�'UDYH�NRML�RGJRYDUDMX�JRUH�QDYHGHQLP�NDUDNWHULVWLþQLP�KLGURORãNLP�
GRJDÿDMLPD�VX�������P3�V������P3�V�L�����P3�V�WH�'XQDYD�������P3�V��������P3�V�L�������P3�V�
]D�SURWRN�SXQRJ�NRULWD��VUHGQMH�YRGH�L�QLVNRJ�SORYQRJ�YRGRVWDMD��3DURYL�SURWRND�NRULãWHQL�
]D�QXPHULþNH�VLPXODFLMH�SUHWSRVWDYOMDOL�VX�LVWRYUHPHQX�SRMDYX�SURWRND�NDUDNWHULVWLþQLK�
GRJDÿDMD� QD� REMH� ULMHNH�� EH]� RE]LUD� QD� YMHURMDWQRVW� SRMDYH� WDNYRJ� GRJDÿDMD�� 2YR� MH�
QDURþLWR�YDåQR�SUL�QLVNRP�SORYQRP�YRGRVWDMX�MHU�RQ�SUHGVWDYOMD�QDMQHSRYROMQLML�GRJDÿDM�
V�DVSHNWD�NRULãWHQMD�YRGRWRND�]D�SORYLGEX��3ULSDGQL�YRGRVWDM�]D�QDYHGHQH�UXEQH�XYMHWH�
L]UDþXQDW�MH�NRULãWHQMHP�NRQVXPSFLMVNH�NULYXOMH�V�93�$OMPDã��D�YHUL¿FLUDQ�NRULãWHQMHP�
NRQVXPSFLMVNH�NULYXOMH�QD�93�2VLMHN��8]HYãL�X�RE]LU�GD�VH�SURWRFL�QD�93�2VLMHN�QH�PMHUH�
NRQWLQXLUDQR��*UDÿHYLQVNL�IDNXOWHW�MH�LVNRULVWLR�YODVWLWX�ED]X�SRGDWDND�NRMD�VH�VDVWRML�RG�
���PMHUHQMD�SURWRND�]D�L]UDþXQ�IXQNFLMH�QDMPDQMLK�SURWRND�L�YRGRVWDMD�NDNR�EL�VH�RGUHGLOD�
NRQVXPSFLMVND�NULYXOMD�]D�93�2VLMHN�EH]�XWMHFDMD�XVSRUD�
&MHORYLWR�SURXþDYDQMH�SURPMHQD�X�NRULWX�YH]DQR�MH�RVLP�X]�UHåLP�YRGD�L�X]�UHåLP�QDQRVD�
WH�VDVWDY�PDWHULMDOD�NRULWD� L�QMHJRYH�JHRPHKDQLþNH�NDUDNWHULVWLNH��1DMEOLåD� ORNDFLMD�QD�
NRMRM�VH�SUDWL�SURQRV�VXVSHQGLUDQRJ�QDQRVD�ULMHNH�'UDYH�MH�93�'��0LKROMDF�V�NRMH�SUHX]HWL�
SRGDFL�R�SURQRVX�QDQRVD�L�]DYLVQRVWL�SURQRVD�VXVSHQGLUDQRJ�QDQRVD�L�SURWRND��D�GRVWXSQL�
VX�X�SUHWKRGQR�SURYHGHQLP�LVWUDåLYDQMLPD��*LOMD�L�GUXJL��������.XVSLOLü�L�GUXJL���������
3URQRV�VXVSHQGLUDQRJ�QDQRVD�SUDWL�GLQDPLNX�UHåLPD�YRGD��QDMYHüL�MH�X�SUROMHüH��VYLEDQM�
L� OLSDQM���D�QDMPDQML� WLMHNRP�OMHWD� L�]LPH��%RJQDU���������=D�SRWUHEH�RYRJ� LVWUDåLYDQMD�
X]RUNRYDQ�MH�PDWHULMDO�YXþHQRJ�L�VXVSHQGLUDQRJ�QDQRVD�QD�YLãH�ORNDFLMD�QD�SUHGPHWQRP�
SRGUXþMX�� ,]� JUDQXORPHWULMVNLK� NULYXOMD� XRþDYD� VH� GD� MH� VXVSHQGLUDQL� QDQRV� VDVWDYOMHQ�
SUHWHåLWR�RG�VUHGQMH�GR�VLWQR]UQDWRJ�SLMHVND��9XþHQL�QDQRV�VH�VDVWRML�LVNOMXþLYR�RG�SLMHVND��
V�XQLIRUPQRP�GLVWULEXFLMRP�RNR�d

50
� �����PP�

=D�SRWUHEH�PRUIRGLQDPLþNH�DQDOL]H�UHåLPD�YRGD�L�QDQRVD�GH¿QLUDQR�MH�ãHVW�YDULMDQWQLK�
UMHãHQMD�UHJXODFLMVNLK�JUDÿHYLQD�UD]OLþLWRJ�WLSD�L�JHRPHWULMH��NRMD�VX�SUHGORåHQD�X]LPDMXüL�
X� RE]LU� SRGDWNH� SULNXSOMHQH� WHUHQVNLP� PMHUHQMLPD�� 8� DQDOL]L� VX� UD]PDWUDQD� VOMHGHüD�
YDULMDQWQD�UMHãHQMD��ÄQH�þLQLWL�QLãWD³��var0���ÄNRQWLQXLUDQR�þLãüHQMH³��var1���ÄREDORXWYUGD�
QD� OLMHYRM� REDOL³� �var2��� ÄREDORXWYUGD� QD� GHVQRM� REDOL³� �var3��� Ä&KHYURQVNR� SHUR³�
(var4��L�ÄGHNOLQDWRUQR�SHUR³��var5���9DULMDQWQR�UMHãHQMH�ÄQH�þLQLWL�QLãWD³�SRGUD]XPLMHYD�
L]RVWDQDN� LQWHUYHQFLMH�ELOR�NRMH�YUVWH�QD� ORNDFLML�XãüD�� WM��X�VXãWLQL�SUHGVWDYOMD�SULURGQL�
PRUIRORãNL� UD]YRM� NRULWD� SRG� GMHORYDQMHP� SRVWRMHüHJ� UHåLPD� YRGD� L� QDQRVD� 'UDYH� L�
'XQDYD��9DULMDQWQR�UMHãHQMH�ÄNRQWLQXLUDQR�þLãüHQMH³�SRGUD]XPLMHYD�SURGXEOMLYDQMH�NRULWD�
SUHGPHWQH�GLRQLFH�ULMHNH�'UDYH�XQXWDU�SORYQRJ�JDEDULWD�X�GXOMLQL�RG�RNR�������P�RG�XãüD�
X]YRGQR��ãLULQH����P��9DULMDQWD�ÄREDORXWYUGD�QD�OLMHYRM�REDOL³�SRGUD]XPLMHYD�L]JUDGQMX�
REDORXWYUGH� NRMD� EL� RPRJXüLOD� NRQFHQWUDFLMX� WRND� ULMHNH� 'UDYH� X]� OLMHYX� REDOX�� SUL�
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XYMHWLPD�YHOLNLK�YRGD�NDGD�GROD]L�GR�]QDþDMQLK�PRUIRORãNLK�SURPMHQD�X�NRULWX��9DULMDQWD�
ÄREDORXWYUGD�QD�GHVQRM�REDOL³�SRGUD]XPLMHYD�GRJUDGQMX�SRVWRMHüHJ�7�SHUD�L�REDORXWYUGH�
QD�GHVQRM�REDOL�þLPH�EL�VH�RQHPRJXüLOR�WHþHQMH�X�UXNDYFX�X�XYMHWLPD�QLåLP�RV�VUHGQMH�
YRGH�WH�WDNR�SRYHüDOD�EU]LQD�WRND�'UDYH�QD�VDPRP�XãüX��2YD�YDULMDQWD��NDR�L�SUHWKRGQD��
SRGUD]XPLMHYD� L]JUDGQMX� REDORXWYUGH� QD� NRWX� ����� P� Q�� P�� RG� ORPOMHQRJ� NDPHQD� X�
SRNRVX������9DULMDQWD�Ä&KHYURQVNR�SHUR³�SRGUD]XPLMHYD�L]JUDGQMX�SHUD�QD�XãüX�þLMD�MH�
IXQNFLMD�ORNDOQR�SRYHüDWL�EU]LQX�WRND��=D�UD]OLNX�RG�NODVLþQLK�SHUD��FKHYURQVND�SHUD�QLVX�
XNRULMHQMHQD�X�REDOX��YHü�VX�QHXNRULMHQMHQL�NDPHQL�QDEDþDM�WORFUWQRJ�REOLND�VORYD�Ä9³�
LOL�VORYD�Ä8³�V�YUKRP�RULMHQWLUDQLP�X]YRGQR��9DULMDQWD�ÄGHNOLQDWRUQR�SHUR³�MH�YDULMDQWQR�
UMHãHQMH� NRMH� SRGUD]XPLMHYD� L]JUDGQMX� GHNOLQDWRUQRJ� SHUD� X]� GHVQX� REDOX� 'UDYH� QD�
XãüX�þLMD� MH�NRQVWUXNFLMD� LGHQWLþQD� MH�NDR� L�NRG�NODVLþQLK�SHUD� L]X]HY�YH]H�V�REDORP���
GHNOLQDWRUQD�SHUD� VX�SUHGYLÿHQD�EH]�XNRUMHQMLYDQMD�X]�REDOX��3ULPMHQD�RYDNYLK��NDR� L�
&KHYURQVNLK�SHUD��SUHGVWDYOMD�SULPMHU�GREUH�SUDNVH�HNRORãNRJ�ULMHþQRJ� LQåHQMHUVWYD� MH�
RQD�GRSXãWDMX�VWUXMDQMH� L�X�SRGUXþMX� L]PHÿX�SHUD� L�EOLåH�REDOH�� LVWRYUHPHQR�VWYDUDMXüL�
VMHQX�WRND�QL]YRGQR�X�NRMRM�MH�EU]LQD�WRND�]DQHPDULYD�

3. REZULTATI

$QDOL]LUDQ� MH� XWMHFDM� VYDNRJ� YDULMDQWQRJ� UMHãHQMD� QD� UHåLP� YRGD� L� QDQRVD� NRULVWHüL�
UH]XOWDWH� KLGURGLQDPLþNRJ�PRGHOD� �SROMH� EU]LQH� L� SROMH� EU]LQH�PRUIRORãNLK� SURPMHQD��
SUL� WUL� NDUDNWHULVWLþQD� KLGURORãND� GRJDÿDMD�� 8� RYRP� SRJODYOMX� L]GYRMHQL� VX� JUD¿þNL�
SULND]L� UH]XOWDWD�SROMD�EU]LQH� L� UH]XOWDWD�EU]LQH�PRUIRORãNLK�SURPMHQD�]D�XYMHWH�SXQRJ�
NRULWD�4

BF
�ãWR�SUHGVWDYOMD�NDUDNWHULVWLþQL�GRJDÿDM�UHåLPD�YRGD�L�QDQRVD�SUL�NRMHP�GROD]L�

GR�QDML]UDåHQLMLK�PRUIRORãNLK�SURPMHQD�NRULWD��3ROMH� EU]LQH�RFLMHQMHQR� MH� XVSRUHGERP�
SURPMHQH� LQWHQ]LWHWD� WHþHQMD� XQXWDU� SORYQRJ�SXWD� JGMH� MH� SRåHOMQR� SRYHüDQMH� EU]LQH� X�
RGQRVX� QD� SRVWRMHüH� VWDQMH��0RUIRORãNH� SURPMHQH� NYDQWL¿FLUDQH� VX� NRULVWHüL� YDULMDEOX�
EU]LQD�PRUIRORãNLK� SURPMHQD� NRMD� SUHGVWDYOMD� SRWHQFLMDO� ]D� HUR]LMX� L� WDORåHQMH� QDQRVD�
L]UDåHQH�SUHNR�SURPMHQH�UD]LQH�NRULWD��P�GDQ��

3.1. Rezultati polja brzine

3URPDWUDMXüL�SROMH�EU]LQH�WRND�SR�SORYQRP�SXWX�]D�4
BF
�YLGOMLYR�MH�GD�QHPD�]QDþDMQLMLK�

UD]OLND�L]PHÿX�SRMHGLQLK�YDULMDQWQLK�UMHãHQMD��L]X]HY�YDULMDQWH�var2��VOLND��F���=D�YHüLQX�
YDULMDQWL�EU]LQD�WRND�SRVWXSQR�SDGD�RG�UNP�������GR�UNP��������D�]DWLP�MH�NRQVWDQWQD�
VYH�GR�JODYQRJ�NRULWD�'XQDYD��UNP���������2GVWXSDQMH�var2�X�RGQRVX�QD�RVWDOH�MH�WR�ãWR�
GROD]L�GR�SRYHüDQMD�EU]LQH�WRND�X]�JUDÿHYLQX�L�QL]YRGQR��RG�UNP�������GR��������JGMH�
MH�EU]LQD�NRQVWDQWQD�L�SULEOLåQD�RQRM�NRG�X]YRGQLK�JUDÿHYLQD��7�SHUD�RG�UNP�������GR�
UNP���������
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6OLND����6UHGQMD�EU]LQD�WRND�]D�4
BF
��D��YDU���E��YDU���F��YDU���G��YDU���H��YDU���I��YDU�

3URPDWUDMXüL�SROMH�VUHGQMH�EU]LQH�WRND�]D�SURWRN�4
SV
��VOLND����YLGOMLYR�MH�GD�NDR�L�X�VOXþDMX�

4
BF
�QHPD�]QDþDMQLMLK�UD]OLND�L]PHÿX�SRMHGLQLK�YDULMDQWQLK�UMHãHQMD�RVLP�NRG�var2. Brzina 

WRND�SRVWXSQR�SDGD�RG�UNP�������GR��������D�]DWLP�MH�NRQVWDQWQD�VYH�GR�UNP�������
WH� SRQRYQR� GROD]L� GR� SRUDVWD� EU]LQH� XQXWDU� JODYQRJ� NRULWD� 'XQDYD� �GR� UNP� ��������
2GVWXSDQMH�L]PHÿX�RVWDOLK�YDULMDQWQLK�UMHãHQMD�MH�YLGOMLYR�QL]YRGQR�RG�UNP��������JGMH�
GROD]L�GR�L]UDåDMD�XWMHFDM�L]JUDGQMH�SHUD�X�YDULMDQWDPD�var4 i var5�QD�SROMH�EU]LQH�WH�VH�]D�
QMLK�VUHGQMD�EU]LQD�WRND�SRNODSD�V�var2�RG�UNP�������QL]YRGQR�

a) b)

c) d)

e) I�
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6OLND����6UHGQMD�EU]LQD�WRND�]D�4
SV
��D��YDU���E��YDU���F��YDU���G��YDU���H��YDU���I��YDU�

=D� SURWRN� QLVNRJ� SORYQRJ� YRGRVWDMD�4
NPV

� YLGOMLYR� MH� GD�� VXSURWQR� RG� GYD� SUHWKRGQD�
NDUDNWHULVWLþQD� KLGURORãND� GRJDÿDMD�� SRVWRMH� ]QDþDMQLMH� UD]OLNH� L]PHÿX� SRMHGLQLK�
YDULMDQWQLK� UMHãHQMD�� %U]LQD� WRND� ]D� VYH� YDULMDQWH� L]X]HY� var2� SRVWXSQR� SDGD� RG� UNP�
������GR�UNP��������]DWLP�UDVWH�GR�UNP��������1L]YRGQR�RG�UNP�������EU]LQD�WRND�MH�
NRQVWDQWQD�GR�VSRMD�V�JODYQLP�NRULWRP�'XQDYD�]D�VYH�YDULMDQWH�RVLP�YDULMDQWL�V�SHULPD��
var4 i var5��NRG�NRMLK�GROD]L�GR�SRVWXSQRJ�SRUDVWD�EU]LQH�WRND��=D�YDULMDQWX�var2 brzina 

WRND�MH�NRQVWDQWQD�GXå�FLMHOH�GLRQLFH�RG�UNP�������GR�������
Za var1� SUL� VYLP� SURWRFLPD� QHPD� ]QDþDMQLMLK� SURPMHQD� X� RGQRVX� QD� SRVWRMHüH� VWDQMH�
]D�XYMHWH� LVWRJ�KLGURORãNRJ�GRJDÿDMD��=D�YDULMDQWQR� UMHãHQMH�var2�GROD]L�GR�]QDþDMQRJ�
SRYHüDQMD�EU]LQH�WRND�'UDYH�RG�UNP�������GR�UNP��������]D�FFD�������SUL�VYLP�SURWRFLPD��
Za var3� SUL� VYLP�SURWRFLPD�QHPD�]QDþDMQLMLK�SURPMHQD�X�RGQRVX�QD�SRVWRMHüH� VWDQMH��
YLGOMLYR�MH�WHN�ORNDOQR�VPDQMHQMH�EU]LQH�WRND�ULMHNH�'UDYH�X]�GHVQX�REDOX�QL]YRGQR�RG�
XãüD�X�'XQDY��X�VMHQL�JUDÿHYLQH��=D�YDULMDQWH�V�SHULPD��var4 i var5�SUL�VYLP�SURWRFLPD�
YLGOMLYR�MH�ORNDOQR�VPDQMHQMH�EU]LQH�WRND�X�VMHQL�SHUD�WH�VPDQMHQMH�EU]LQH�WRND�'UDYH�X]�
QMHQX�GHVQX�REDOX�QDNRQ�XãüD�X�'XQDY��

3.2. Rezultati brzine morfoloških promjena

7HPHOMHP� DQDOL]H� EU]LQH� PRUIRORãNLK� SURPMHQD� YHUL¿FLUDQL� VX� UXEQL� XYMHWL� PRGHOD� X�
SRJOHGX� NRQFHQWUDFLMH� QDQRVD�� QD� QDþLQ� GD� VX� XVSRUHÿHQL� UH]XOWDWL� YDULMDQWH� ÄQH� þLQLWL�
QLãWD³��var0��V�SRVWRMHüLP�SURPMHQDPD�HYLGHQWLUDQLP�QD�XãüX��9LGOMLYR�MH�GD�GROD]L�GR�
HUR]LMH�NRULWD�'UDYH�SR�FLMHORP�SUR¿OX�QD�GLRQLFL�RG�UNP�������GR�UNP��������JGMH�MH�

a) b)

c) d)

e) I�
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LGHQWL¿FLUDQR�XEU]DQMH�WRND�XYMHWRYDQR�L]JUDÿHQLP�7�SHULPD�QD�GHVQRM�REDOL��(URGLUDQL�
QDQRV�VH�WDORåL�X�SORYQRP�SXWX�QD�SRWH]X�RG�UNP�������GR�UNP��������1D�VDPRM�ORNDFLML�
XãüD� NRULWR� 'UDYH� VH� GMHORPLþQR� ]DVLSD� D� GMHORPLþQR� HURGLUD�� ãWR� MH� NRQ]LVWHQWQR� V�
SULVXWQLP�RJUDQLþHQMLPD�X�SORYLGEL�X�VWYDUQRVWL��
3ROMH�EU]LQH�PRUIRORãNLK�SURPMHQD�]D�SURWRN�SXQRJ�NRULWD�4

BF
��VOLND����SRND]XMH�VOLþDQ�

WUHQG�RQRP�SROMD�EU]LQH�� UD]OLNH� L]PHÿX�SRMHGLQLK�YDULMDQWQLK� UMHãHQMD� VX� ]DQHPDULYH��
L]X]HY� YDULMDQWH� var2 �VOLND� �F��� 2G� UNP� ������ GR� UNP� ������ SRND]XMH� VH� WUHQG�
VHGLPHQWDFLMH�XQXWDU�SORYQRJ�JDEDULWD��GRN�VH�QL]YRGQR�GR� UNP�������SRND]XMH� WUHQG�
HUR]LMH� NRULWD�� SUL� þHPX� MH� HUR]LMD� ]QDWQR� PDQMH� L]UDåHQD� RG� VHGLPHQWDFLMH�� 5D]OLNH�
L]PHÿX�YDULMDQWQLK�UMHãHQMD�VX�YLGOMLYH�VDPR�QD�SRWH]X�RG�UNP�������GR�UNP�������JGMH�
YDULMDQWH�X�NRMLPD� VH�SUHGYLÿD� L]JUDGQMD�JUDÿHYLQD�SRND]XMX�SREROMãDQMH�X�RGQRVX�QD�
YDULMDQWX�NRQWLQXLUDQRJ�þLãüHQMD�SORYQRJ�SXWD��var1, VOLND��E���9DULMDQWD�var2 pokazuje 

WUHQG� HUR]LMH� NRULWD� GXå� FLMHOH� GLRQLFH�� L]X]HY� NUDWNRJ� SRWH]D� QD� VDPRP�XãüX� RG� UNP�
������GR� UNP��������3RGXGDUDQMH�YDULMDQWH�var2� L�RVWDOLK� MH�YLGOMLYR� WHN�QL]YRGQR�RG�
XãüD��RG�UNP�������QDGDOMH�

a) b)

c) d)

e) I�

6OLND����%U]LQD�PRUI��SURPMHQD�]D�4
BF
��D��YDU���E��YDU���F��YDU���G��YDU���H��YDU���I��

var5

=D�YDULMDQWQR�UMHãHQMH�var1�YLGOMLYR�MH�GD�GROD]L�GR�HUR]LMH�NRULWD�'UDYH�SR�FLMHORP�SUR¿OX�
QD�GLRQLFL�RG�UNP�������GR�UNP��������(URGLUDQL�QDQRV�VH� WDORåL�X�SORYQRP�SXWX�QD�
SRWH]X�RG�UNP�������GR�UNP��������1D�VDPRM�ORNDFLML�XãüD�NRULWR�'UDYH�VH�GMHORPLþQR�
]DVLSD�D�GMHORPLþQR�HURGLUD��QR�XQXWDU�JDEDULWD�SORYQRJ�SXWD�MH�VHGLPHQWDFLMD�L]UDåHQLMD�
RG� HUR]LMH�� ,]JUDGQMRP� REDORXWYUGH� X� var2� LQLFLUDQD� MH� HUR]LMD� NRULWD� 'UDYH� FLMHORP�



709HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

ãLULQRP� QD� GLRQLFL� UNP� ������ GR� UNP� ������� (URGLUDQL� QDQRV� VH� WDORåL� QHSRVUHGQR�
QL]YRGQR�RG�]DYUãHWND�REDORXWYUGH�QD� UNP������� WDNRÿHU�FLMHORP�ãLULQRP�NRULWD��GRN�
MH� HUR]LMD� SULVXWQD� RG� UNP� ������ GR� UNP� ������� =D� YDULMDQWQR� UMHãHQMH� var3 vidljivo 

MH�GD�VH� WUHQG�PRUIRORãNLK�SURPMHQD�SRNODSD�V�RQLP�X�YDULMDQWQRP�UMHãHQMX�ÄQH�þLQLWL�
QLãWD³��var0��MHU�MH�JUDÿHYLQD�SR]LFLRQLUDQD�X]�GHVQX�REDOX�'UDYH�JGMH�MH�WRN�VWDELODQ�L�
QHPD�L]UDåHQH�ÀXNWXDFLMH�X�MDþLQL�L�VPMHUX�SROMD�EU]LQH�NRMH�EL�X]URNRYDOH�PRUIRORãNH�
SURPMHQH��=D�YDULMDQWX�L]YHGEH�&KHYURQVNRJ�SHUD��YDU���GROD]L�GR�PRUIRORãNLK�SURPMHQD�
NRMH�VH�VDPR�ORNDOQR�X�EOL]LQL�SHUD�UD]OLNXMX�RG�var0��1D�VDPRM�ORNDFLML�XãüD�NRULWR�'UDYH�
VH�GMHORPLþQR�]DVLSD�D�GMHORPLþQR�HURGLUD��(UR]LMD� MH�SULVXWQD�QHSRVUHGQR�X]�X]YRGQL�
UXE�&KHYURQVNRJ�SHUD��GRN�VH�WDORåHQMH�RGYLMD�QD�QMHJRYRP�X]YRGQRP�SRNRVX�L�REDOL�WH�
QHSRVUHGQR�QL]YRGQR�RG�SHUD��8�VMHQL�SHUD�GROD]L�GR�HUR]LMH�NRULWD�XVOLMHG�SUHOLMHYDQMD�
SUHNR� WLMHOD�SHUD� L�SRMDYH�KLGUDXOLþNRJ�VNRND��=D�YDULMDQWX� L]YHGEH�GHNOLQDWRUQRJ�SHUD�
(YDU��� HUR]LMD� MH�SULVXWQD�QHSRVUHGQR�X]�X]YRGQL� UXE�SHUD�� GRN� VH� WDORåHQMH�RGYLMD�QD�
QMHJRYRP�X]YRGQRP�SRNRVX�L�REDOL�WH�QHSRVUHGQR�QL]YRGQR�RG�SHUD��8�VMHQL�SHUD�GROD]L�
GR�HUR]LMH�NRULWD�XVOLMHG�SUHOLMHYDQMD�SUHNR�WLMHOD�JUDÿHYLQH�L�SRMDYH�KLGUDXOLþNRJ�VNRND��
1DNRQ�XãüD�X�'XQDY�PDWLFD�WRND�'UDYH�MH�RGEDþHQD�X]�GHVQX�REDOX�XVOLMHG�þHJD�GROD]L�
GR�SRYHüDQLK�EU]LQD�L�HUR]LMH�NRULWD�X]�REDOX�
=D� VYH� DQDOL]LUDQH� YDULMDQWH� SUL� SURWRFLPD�4

SV
 i 4

NPV
� GROD]L� GR� HUR]LMH� NRULWD� 'UDYH�

SR�FLMHORP�SUR¿OX�QD�GLRQLFL�RG� UNP�������GR� UNP�������NRMH�VH�QDOD]L�X]YRGQR�RG�
SURPDWUDQH�GLRQLFH��1D�RYRP�SRWH]X�L]JUDÿHQD�VX�SHUD�X�NRMD�VXåDYDMX�SURWRþQL�SUR¿O�
L�QD�WDM�QDþLQ�SRYHüDYDMX�EU]LQX�WRND�X]�OLMHYX�REDOX�JGMH�GROD]L�GR�HUR]LMH�GQD�NRULWD��
(URGLUDQL�QDQRV�L]�RYRJ�SRWH]D�WDORåL�VH�QHSRVUHGQR�QL]YRGQR�RG�SHUD�NDGD�VH�SRYHüD�
SURWRþQL�SUR¿O��RG�UNP�������GR�UNP��������V�WLP�GD�VH�JODYQLQD�QDQRVD�WDORåL�RNR�UNP�
�������-HGLQR�RGVWXSDQMH�RG�RYRJ�WUHQGD�SULPLMHüHQR�MH�NRG�YDULMDQWH�var2�L�SURWRNX�4

NPV

SUL�þHPX�VH�HURGLUDQL�QDQRV�WDORåL�QHSRVUHGQR�QL]YRGQR�RG�UNP�������GR�UNP��������
,]JUDGQMRP� REDORXWYUGH� YDULMDQWRP� var2 pri SURWRNX�4

NPV
� LQLFLUDQD� MH� HUR]LMD� NRULWD�

'UDYH�FLMHORP�ãLULQRP�QD�GLRQLFL�UNP�������GR�UNP��������(URGLUDQL�QDQRV�VH� WDORåL�
QHSRVUHGQR�QL]YRGQR�RG�]DYUãHWND�REDORXWYUGH�QD�RG�UNP�������GR�UNP�������WDNRÿHU�
FLMHORP�ãLULQRP�NRULWD��=D�VYH�DQDOL]LUDQH�YDULMDQWH�QD�VDPRM�ORNDFLML�XãüD�NRULWR�'UDYH�
VH�GMHORPLþQR�]DVLSD�D�GMHORPLþQR�HURGLUD��1D�VSRMX�GYDMX�ULMHND��X�SRGUXþMX�VPDQMHQH�
EU]LQH�WRND�GROD]L�GR�VHGLPHQWDFLMH�WH�QDVWDQND�ÄVHGOD³�QD�NRQWDNWQRM�SORKL�ULMHND��GRN�VH�
QL]YRGQR�RG�XãüD�'UDYH�NRULWR�'XQDYD�YUDüD�X�UDYQRWHåQR�VWDQMH�L�QD�QMHPX�QLMH�XRþHQ�
WUHQG� ]QDþDMQLMLK� SURPMHQD�� 3UL� YDULMDQWDPD�var0, var1, var2 i var3� L� SURWRFLPD�4

SV
 i 

4
NPV

QD�VDPRM�ORNDFLML�XãüD�NRULWR�'UDYH�VH�GMHORPLþQR�]DVLSD�D�GMHORPLþQR�HURGLUD��D�X�
JDEDULWX�SORYQRJ�SXWD�MH�L]UDåHQR�WDORåHQMH��3UL�YDULMDQWDPD�var4 i var5�L�SURWRFLPD�4

SV

i 4
NPV

QD�VDPRM�ORNDFLML�XãüD��RG�UNP�������GR�UNP�������NRULWR�'UDYH�VH�GMHORPLþQR�
]DVLSD�D�GMHORPLþQR�HURGLUD� ��X�JDEDULWX�SORYQRJ�SXWD� MH� L]UDåHQLMD�HUR]LMD�D�X]�GHVQX�
REDOX� VHGLPHQWDFLMD�� (UR]LMD� MH� SULVXWQD� X� JDEDULWX� SORYQRJ� SXWD� QHSRVUHGQR� X]� UXE�
&KHYURQVNRJ�GHNOLQDWRUQRJ�SHUD��GRN�VH�WDORåHQMH�RGYLMD�QD�QMHJRYRP�X]YRGQRP�SRNRVX�
L�REDOL��1DNRQ�XãüD�X�'XQDY�PDWLFD�WRND�'UDYH�MH�RGEDþHQD�X]�GHVQX�REDOX�XVOLMHG�þHJD�
GROD]L�GR�SRYHüDQLK�EU]LQD�L�HUR]LMH�NRULWD�X]�REDOX��
$QDOL]D�UHåLPD�YRGD�L�QDQRVD�]D�SUHGORåHQD�YDULMDQWQD�UMHãHQMD�SRND]DOD�MH�GD�VH�SURPMHQH�
XQXWDU�JDEDULWD�SORYQRJ�SXWD�XRþHQH�]D�YDULMDQWH�ÄNRQWLQXLUDQR�þLãüHQMH³�L�ÄREDORXWYUGD�
QD�GHVQRM�REDOL³�QH�UD]OLNXMX�]QDþDMQR�X�RGQRVX�QD�SDVLYQX�YDULMDQWX�ÄQH�þLQLWL�QLãWD³��
.RG� YDULMDQWH� ÄNRQWLQXLUDQR� þLãüHQMH³� GROD]L� GR� L]UDåHQLMHJ� WDORåHQMD� XQXWDU� JDEDULWD�
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SORYQRJ�SXWD�]ERJ�SURGXEOMLYDQMD�LVNRSRP��9DULMDQWD�ÄREDORXWYUGD�QD�GHVQRM�REDOL³�QHPD�
]QDþDMQLMHJ�XWMHFDMD�QD�UHåLP�YRGD�L�QDQRVD�]ERJ�VYRMH�SR]LFLMH�QD�GHVQRM�REDOL�JGMH�MH�
WRN�'UDYH�VWDELODQ�L�XMHGQDþHQ��1DMYHüL�XWMHFDM�QD�SORYQL�SXW�LPDMX�YDULMDQWH�ÄREDORXWYUGD�
QD�OLMHYRM�REDOL³�L�YDULMDQWH�Ä&KHYURQVNR�SHUR³�L�ÄGHNOLQDWRUQR�SHUR³��,PSOHPHQWDFLMRP�
YDULMDQWH�ÄREDORXWYUGD�QD�OLMHYRM�REDOL³�RþHNXMH�VH�SRYHüDQMH�EU]LQH�WRND�L�HUR]LMH�XQXWDU�
JDEDULWD�SORYQRJ�SXWD�QD�SRWH]X�RG�UNP�������GR�UNP��������,PSOHPHQWDFLMRP�YDULMDQWL�
Ä&KHYURQVNR�SHUR³� LOL� ÄGHNOLQDWRUQR�SHUR³� RþHNXMH� VH� SRYHüDQMH� EU]LQH� WRND� L� HUR]LMH�
XQXWDU�JDEDULWD�SORYQRJ�SXWD�QD�SRWH]X�RG�UNP�������GR�UNP�������

3URYHGHQRP� DQDOL]RP� SRND]DQR� MH� GD� WUHQXWQR� RGUåDYDQMH� JDEDULWD� SORYQRJ� SXWD�
YDULMDQWRP�ÄNRQWLQXLUDQRJ�þLãüHQMD³�LPD�YUOR�PDOHQ�GRSULQRV�RGUåDYDQMX�GXELQH�SORYQRJ�
SXWD� WH� GD� QL� X� NRPELQDFLML� V� SRVWRMHüLP� UHJXODFLMVNLP� JUDÿHYLQDPD� QH� ]DGRYROMDYD�
WUDåHQH�JDEDULWH�SORYQRJ�SXWD��,VWR�WDNR�RYLP�SULVWXSRP�QLMH�PRJXüH�GXJRURþQR�RVLJXUDWL�
XYMHWH�VLJXUQH�SORYLGEH�WH�RQ�L]LVNXMH�XþHVWDOH�UDGRYH�X�VDPRP�NRULWX�ULMHNH��9DULMDQWH�
L]JUDGQMH� SRMHGLQDþQLK� UHJXODFLMVNLK� JUDÿHYLQD� SRND]XMX� ORNDOQL� GRSULQRV� RGUåDYDQMX�
WUDåHQH� GXELQH� SORYQRJ� JDEDULWD�� EH]� ]QDþDMQLMHJ� XWMHFDMD� QD� UHåLP� YRGD� L� QDQRVD� QD�
XãüX��(YLGHQWQR�MH�GD�VH�XWMHFDM�QD�UHåLP�YRGD�L�QDQRVD�QD�XãüX�'UDYH�NRML�EL�RVLJXUDR�
QHRPHWDQX�SORYLGEX�X�XYMHWLPD�PDOLK�YRGD�QH�PRåH�SRVWLüL�MHGQRP�JUDÿHYLQRP��YHü�MH�
SRWUHEQR�NRPELQLUDWL�XWMHFDM�REDORXWYUGH�QD�OLMHYRM�REDOL�]D�VWDELOL]DFLMX�SRWH]D�X]YRGQR�
RG�UNP�������L�SHUD�QL]YRGQR�RG�UNP��������8NROLNR�VH�XVYRML�YDULMDQWD�ÄQH�þLQLWL�QLãWD³�
LOL�ÄNRQWLQXLUDQR�þLãüHQMH³�SRWUHEQR�MH�NRQWLQXLUDQR�SUDüHQMH�NUHWDQMD�NRULWRIRUPLUDMXüHJ�
QDQRVD�QD�XãüX�X�FLOMX�SURGXEOMLYDQMD�UD]XPLMHYDQMD�XWMHFDMD�UHåLPD�YRGD�QD�PRUIRORãNH�
SURPMHQH� X� SRVWRMHüHP� VWDQMX�� 3UDüHQMH� NUHWDQMD� QDQRVD� PRUD� REXKYDüDWL� PMHUHQMH�
SURQRVD�QDQRVD��QMHJRYRJ�VDVWDYD�L�WUHQXWQL�SUR¿O�EU]LQH�WRND�X�YULMHPH�PMHUHQMD�QDQRVD�
WH�SRNULYDWL�FLMHOL�UDVSRQ�KLGURORãNLK�GRJDÿDMD�QD�XãüX��3RGDWNH�MH�SRWUHEQR�REUDGLWL�QD�
QDþLQ� GD� VH� VQLPOMHQRP� WUHQXWQRP� SROMX� EU]LQH� SULGUXåL� L]UDþXQDWL� SURQRV� QDQRVD� QD�
WHPHOMX�GLVNUHWQLK�PMHUHQMD�NRQFHQWUDFLMH�X�NDUDNWHULVWLþQLP�WRþNDPD�SUR¿OD�
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PROBLEMATIKE ZAŠTITE OD POPLAVA
GRADA OGULINA

6$ä(7$.��7RN�ULMHNH�'REUH�RG�L]YRUD�GR�SRQLUDQMD�X�ãSLOMVNL�VXVWDY�ĈXOLQ�SRQRU�±�ãSLOMD�
0HGYHGLFD�QD]LYD�VH�*RUQMD�'REUD��.DUDNWHULVWLNH�WRND�*RUQMH�'REUH�VX�L]UD]LWD�EXMLþQRVW�
V�QDJOLP�L�YHOLNLP�YDULMDFLMDPD�SURWRND�L�YROXPHQD�YRGQLK�YDORYD��6OLYQR�SRGUXþMH�QDOD]L�
VH�X�SRGUXþMX�NUãD�VUHGQMH�GR�YHOLNH�SURSXVQRVWL�V�þHVWLP�SRMDYDPD�YUWDþD�QD�SRYUãLQL�WHU-
HQD��2YLVQR�R�UD]LQDPD�SRG]HPQLK�YRGD�ULMHND�QDL]PMHQLþQR�JXEL�LOL�GRELYD�GLR�YRGD�L]�
RNROQRJ�NUãNRJ�YRGRQRVQLND��*UDG�2JXOLQ��VPMHãWHQ�L]QDG�ãSLOMVNRJ�VXVWDYD�ĈXOLQ�SRQRU�
±�ãSLOMD�0HGYHGLFD��JRGLQDPD�MH�L]ORåHQ�SRSODYDPD��3UHGPHW�RYH�KLGURORãNR�KLGUDXOLþNH�
DQDOL]H� MH� WRN�*RUQMH�'REUH� L�PRJXüQRVWL� ]DãWLWH�JUDGD�2JXOLQD�RG�XþHVWDOLK�SRSODYD��
3URUDþXQ�SRSODYQLK�UD]LQD�QD�SRGUXþMX�JUDGD�2JXOLQD�SURUDþXQDW�MH�SRPRüX�KLGUDXOLþNRJ�
PRGHOD��NRML�MH�NDOLEULUDQ�QD�]DELOMHåHQLP�SRSODYDPD�L]�UXMQD�L�SURVLQFD�������JRGLQH��
+LGUDXOLþNL�PRGHO�MH�NRQFLSLUDQ�QD�QDþLQ�GD�REXKYDüD�SRGUXþMH�RG�YRGRPMHUQH�SRVWDMH�
7XUNRYLüL�GR�JUDGD�2JXOLQD��X]LPDMXüL�X�RE]LU�SURWRNH�QD�EUDQL�%XNRYQLN�L�NUR]�ĈXOLQ�
SRQRU��3RGUXþMH� JUDGD�2JXOLQD�� ]ERJ� VYRJ� VSHFL¿þQRJ�SRORåDMD�� L]OLMHYDQMH�YRGD�NUR]�
SRQRUH� QD� SRGUXþMX� JUDGD�� GH¿QLUDQR� MH� YROXPHQVNRP�NULYXOMRP� �IXQNFLRQDOQL� RGQRV�
YROXPHQD� L� UD]LQH� YRGH��� GRELYHQRP� L]�PRGHOD� WHUHQD�� 3RPRüX� KLGUDXOLþNRJ�PRGHOD�
DQDOL]LUDQL�VX�SRYLMHVQL�SRSODYQL�GRJDÿDML�L�SURUDþXQDWH�SRSODYQH�UD]LQH�]D�VOXþDM�GD�MH�
L]JUDÿHQD�UHWHQFLMD�2JXOLQ�L�RþLãüHQ�ĈXOLQ�SRQRU�
./-8ý1(�5,-(ý,��*RUQMD�'REUD��2JXOLQ��KLGURORãND�DQDOL]D��KLGUDXOLþNR�PRGHOLUDQMH

RELATED TO FLOOD PROTECTION OF THE TOWN OGULIN

$%675$&7��7KH�FRXUVH�RI�WKH�'REUD�5LYHU�IURP�LWV�VRXUFH�WR�LWV�VLQNLQJ�LQWR�WKH�FDYH�
V\VWHP�³ĈXOD�VLQNKROH�±�0HGYHGLFD�FDYH´�LV�FDOOHG�WKH�8SSHU�'REUD��7KH�8SSHU�'REUD�
ÀRZ�KDV�D�PDUNHG�WRUUHQWLDO�FKDUDFWHU��ZLWK�VXGGHQ��ODUJH�YDULDWLRQV�RI�GLVFKDUJH�DQG�ZD-
WHU�ZDYH�YROXPH��,WV�ULYHU�EDVLQ�LV�ORFDWHG�LQ�WKH�NDUVW�ZLWK�PHGLXP�WR�KLJK�SHUPHDELOLW\�
DQG�IUHTXHQW�DSSHDUDQFHV�RI�VLQNKROHV�RQ�WKH�WHUUDLQ�VXUIDFH��'HSHQGLQJ�RQ�JURXQGZDWHU�
OHYHOV��WKH�ULYHU�DOWHUQDWHO\�ORVHV�RU�JDLQV�D�SDUW�RI�LWV�ZDWHUV�IURP�D�QHDUE\�NDUVW�DTXLIHU��
7KH� WRZQ�2JXOLQ�� VLWXDWHG�DERYH� WKH�FDYH�V\VWHP�³ĈXOD�VLQNKROH�±�0HGYHGLFD�FDYH´��
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KDV�EHHQ�H[SRVHG� WR�ÀRRGV� IRU�\HDUV��7KH�VXEMHFW�RI� WKHVH�K\GURORJLFDO�DQG�K\GUDXOLF�
DQDO\VHV�LV�WKH�8SSHU�'REUD�ÀRZ�DQG�WKH�SRVVLELOLWLHV�RI�SURWHFWLQJ�WKH�WRZQ�2JXOLQ�IURP�
IUHTXHQW�ÀRRGV��7KH�ÀRRG�OHYHOV�LQ�WKH�DUHD�RI�WKH�WRZQ�2JXOLQ�ZHUH�FDOFXODWHG�XVLQJ�D�
K\GUDXOLF�PRGHO��ZKLFK�ZDV�FDOLEUDWHG�EDVHG�RQ�WKH�UHFRUGHG�ÀRRGV�LQ�6HSWHPEHU�DQG�
'HFHPEHU�������7KH�K\GUDXOLF�PRGHO�ZDV�FRQFHLYHG�LQ�D�PDQQHU�WR�LQFOXGH�WKH�DUHD�IURP�
WKH�K\GURORJLFDO�VWDWLRQ�7XUNRYLüL�WR�WKH�WRZQ�2JXOLQ�ZKLOH�WDNLQJ�LQWR�DFFRXQW�WKH�GLV-
FKDUJHV�DW�WKH�GDP�%XNRYQLN�DQG�WKURXJK�WKH�ĈXOD�VLQNKROH��7KH�WRZQ�2JXOLQ��GXH�WR�LWV�
VSHFL¿F�ORFDWLRQ�L�H��ZDWHU�VSLOOLQJ�RYHU�WKURXJK�VLQNKROHV�LQ�WKH�WRZQ�DUHD��ZDV�GH¿QHG�
XVLQJ�D�YROXPH�FXUYH��IXQFWLRQDO�UHODWLRQ�EHWZHHQ�YROXPH�DQG�ZDWHU�OHYHO��REWDLQHG�IURP�
WKH�WHUUDLQ�PRGHO��7KH�K\GUDXOLF�PRGHO�ZDV�XVHG�IRU�DQDO\VLQJ�KLVWRULFDO�ÀRRG�HYHQWV�DQG�
FDOFXODWLQJ�ÀRRG�OHYHOV�IRU�D�VFHQDULR�LQ�ZKLFK�WKH�2JXOLQ�UHWHQWLRQ�EDVLQ�LV�FRQVWUXFWHG�
DQG�WKH�ĈXOD�VLQNKROH�LV�FOHDQHG�
.(<:25'6��8SSHU�'REUD�5LYHU��'REUD��2JXOLQ��K\GURORJLFDO�DQDO\VLV��K\GUDXOLF�PRG-

elling

1. UVOD

7RN�ULMHNH�'REUH�RG�L]YRUD�GR�SRQLUDQMD�X�ãSLOMVNL�VXVWDY�ĈXOLQ�SRQRU�±�ãSLOMD�0HGYHGLFD�
QD]LYD�VH�*RUQMD�'REUD��.DUDNWHULVWLNH�WRND�*RUQMH�'REUH�VX�L]UD]LWD�EXMLþQRVW�V�QDJOLP�
L�YHOLNLP�YDULMDFLMDPD�SURWRND� L�YROXPHQD�YRGQLK�YDORYD��6OLYQR�SRGUXþMH�QDOD]L� VH�X�
SRGUXþMX�NUãD�VUHGQMH�GR�YHOLNH�SURSXVQRVWL�V�þHVWLP�SRMDYDPD�YUWDþD�QD�SRYUãLQL�WHUHQD��
2YLVQR� R� UD]LQDPD� SRG]HPQLK� YRGD� ULMHND� QDL]PMHQLþQR� JXEL� LOL� GRELYD� GLR� YRGD� L]�
RNROQRJ� NUãNRJ� YRGRQRVQLND�� 3URVMHþQH� RERULQH� QD� PHWHRURORãNRM� SRVWDML� 2JXOLQ� ]D�
UD]GREOMH�������±�������JRGLQD�L]QRVH�������PP�JRGLãQMH��9RGRPMHUQH�SRVWDMH�QD�VOLYX�
*RUQMH�'REUH�VX�0RUDYLFH��/XNH� L�7XUNRYLüL��RG�NRMLK� MH�SRVWDMD�7XUNRYLüL� VPMHãWHQD�
FFD� ���� NP�X]YRGQR�RG�ĈXOLQRJ�SRQRUD��.UDMHP������� JRGLQH� L]JUDÿHQ� MH� L� SXãWHQ� X�
UDG�YRGQR�JRVSRGDUVNL� VXVWDY�+(�*RMDN��9RGQR�JRVSRGDUVNL� VXVWDY�+(�*RMDN� VDVWRML�
VH� RG� EUDQH� L� DNXPXODFLMH� %XNRYQLN� QD�*RUQMRM�'REUL�� X]YRGQR� RG�2JXOLQD�� EUDQH� L�
DNXPXODFLMH�6DEOMDFL�QD�=DJRUVNRM�0UHåQLFL��GRYRGQRJ��KLGURWHKQLþNRJ�WXQHOD�NRML�YRGX�
WUDQVSRUWLUD�RG�DNXPXODFLMH�6DEOMDFL�SUHNR�DNXPXODFLMH�%XNRYQLN�GR�+(�*RMDN��
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6OLND����9RGQR�JRVSRGDUVNL�VXVWDY�+(�*RMDN�L�JUDG�2JXOLQ

*UDG�2JXOLQ�VPMHãWHQ�L]QDG�ãSLOMVNRJ�VXVWDYD�ĈXOLQ�SRQRU�±�ãSLOMD�0HGYHGLFD�JRGLQDPD�
MH�L]ORåHQ�EURMQLP�SRSODYQLP�GRJDÿDMLPD��8�SURWHNOLK�GYDGHVHWDN�JRGLQD�SRSODYH�VX�VH�
ponavljale 1998., 1999., 2005., 2010., 2013., 2016. i 2017. godine u rujnu i prosincu.

5LMHND�'REUD�GRWMHþH�X�JUDG�2JXOLQ�L]�VMHYHUR]DSDGQRJ�VPMHUD��3UYD�JUDÿHYLQD�QD�QMHQRP�
WRNX�MH�DNXPXODFLMD�%XNRYQLN�VPMHãWHQD�]DSDGQR�RG�JUDGD�2JXOLQD�NRMD�VOXåL�NDR�PMHVWR�
GDOMQMHJ�UDþYDQMD�YRGH�X�GYD�PRJXüD�VPMHUD�
�� 3UYL�VPMHU�RGQRVL�VH�QD�KLGURWHKQLþNL�WXQHO�RG�DNXPXODFLMH�%XNRYQLN�SUHPD�KLGURHOH-

NWUDQL�+(�*RMDN�
�� 'UXJL�VPMHU�RGQRVL�VH�QD�ĈXOLQ�SRQRU�±�SULURGQL�SRQRU�*RUQMH�'REUH�X�ãSLOMVNL�VXVWDY�

ĈXOD�0HGYHGLFD�
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Brana i akumulacija Bukovnik���$NXPXODFLMVNL�ED]HQ�NRML�MH�VWYRUHQ�L]JUDGQMRP�EUDQH�
%XNRYQLN�LPD�PDNVLPDOQL�UDGQL�YRGRVWDM�QD�NRWL��������P�Q�P�L�]D�WDM�QLYR�PDNVLPDOQL�
YROXPHQ���������P3��8�DNXPXODFLMVNRP�ED]HQX�VPMHãWHQD�MH�XOD]QD�JUDÿHYLQD�NRMRP�VH�
Ogulinska Dobra�]DKYDüD�L�QHSRVUHGQR�L]D�]DWYDUDþD�XOD]QH�JUDÿHYLQH�VSDMD�V�WXQHORP�
NRML�GRYRGL�YRGH�=DJRUVNH�0UHåQLFH��2G�WRJ�VSRMD��YRGH�=DJRUVNH�0UHåQLFH�L�2JXOLQVNH�
'REUH� WODþQLP� GHULYDFLMVNLP� WXQHORP� GRYRGH� VH� GR� YRGQH� L� ]DVXQVNH� NRPRUH� QD�+(�
*RMDN��8NXSQD�GXåLQD�WXQHOD�MH�������P��SURPMHU�����P��D�SURSXVQD�PRü����P3�V��

���ĈXOLQ�SRQRU�L�ãSLOMD�0HGYHGLFD�SUHGVWDYOMDMX�SULURGQH�RGYRGQH�NDQDOH�]D�
YRGX�*RUQMH�'REUH�L�QMHQLK�SULWRND��1DOD]H�VH� LVSRG�JUDGD�2JXOLQD�L�VD�VYRMLK��������
PHWDUD��NROLNR�MH�GR�VDGD�LVWUDåHQR��MH�GUXJD�QDMGXOMD�ãSLOMD�X�+UYDWVNRM��3UYD�LVWUDåLYDQMD�
ãSLOMVNRJ�VXVWDYD�SRþHOD�VX�MRã�������JRGLQH��D� LQWHQ]LYQLMH�VH�QDVWDYOMDMX�RG�������GR�
GDQDV��'DQDãQMD�LVWUDåLYDQMD�YHüLQRP�VX�SRWDNQXWD�UMHãDYDQMHP�SUREOHPD�]DþHSOMLYDQMD�
SRQRUD�� D� V� WLPH�X�YH]L� L�SRSODYOMLYDQMD�GLMHORYD�JUDGD�2JXOLQD��1DMYMHURMDWQLML�X]URFL�
]DþHSOMLYDQMD� SRQRUD� VX� X� QHXMHGQDþHQRP� GRWRNX� YRGD� X� ãSLOMVNL� VXVWDY� L� XQRãHQMX�
UD]OLþLWLK�� SULURGQLK� L� XPMHWQLK�PDWHULMDOD�� YHOLNLK� WUXSDFD�� JUDQMD� RGEDþHQLK� SUHGPHWD�
NRG�YLVRNR�YRGQLK�GRJDÿDMD��NRML�]DWYDUDMX�SUROD]H�XQXWDU�ãSLOMVNRJ�VXVWDYD�
Grad Ogulin ��2JXOLQ��JUDG�L]QDG�ãSLOMVNRJ�VXVWDYD�0HGYHGLFD��RGQRVQR�QD�SURVWRUX�NRMH�
VH�RGOLNXMH�NUãNRP�PRUIRORJLMRP�VD�VYLP�SUDWHüLP�SRMDYDPD��1D�SRGUXþMX�JUDGD�SULVXWQL�
VX�SRQRUL�L�]D�YULMHPH�YHOLNLK�GRWRND�*RUQMH�'REUH��NDGD�MH�ãSLOMVNL�VXVWDY�LVSXQMHQ�YRGRP�
GROD]L� GR� L]ELMDQMD� YRGD� L]� SRG]HPOMD� QD� SRGUXþMH� JUDGD� ãWR� X]URNXMH� SRSODYOMLYDQMD�
QDVHOMHQLK�GLMHORYD�JUDGD��3RSODYOMLYDQMX�GMHORPLþQR�SULGRQRVH� L�]DþHSOMHQMD�SRMHGLQLK�
SRG]HPQLK�WRNRYD�

6OLND����5HOMHI�SRGUXþMD�JUDGD�2JXOLQD���SULND]�SRQRUD
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3. HIDROLOŠKA ANALIZA

+LGURORãNL� SUR¿O� 7XUNRYLüL� QD� *RUQMRM� 'REUL�� QDOD]L� VH� QD� OLMHYRM� REDOL� YRGRWRND�
*RUQMD�'REUD������P�RG�POLQD�L�SLODQH�X�7XUNRYLüLPD��RNR�����NP�RG�ĈXOLQRJ�SRQRUD���
9RGRPMHUQD�SRVWDMD�7XUNRYLüL�RSUHPOMHQD�MH�RG�������JRGLQH�OLPQLJUDIRP�V�DXWRPDWVNRP�
GRMDYRP��3RSODYD�2JXOLQD�X�VUSQMX�������JRGLQH�SRNUHQXOD�MH�QL]�PMHUHQMD�YHOLNLK�YRGD�
QD�93�7XUNRYLüL�� ,]YUãHQD� VX�PMHUHQMD� SURWRND� X� YULMHPH� SRMDYOMLYDQMD� YHOLNLK� YRGD��
X]LPDMXüL�X�RE]LU�FLMHOL�SURWRþQL�SUR¿O��5H]XOWDWL�PMHUHQMD�VX�UHDOQLMH�GH¿QLUDQH�SURWRþQH�
NULYXOMH�*RUQMH�'REUH�X�SUR¿OX�7XUNRYLüL�X�SRGUXþMX�YHOLNLK�YRGD��
=D�YRGRPMHUQX�SRVWDMX�7XUNRYLüL�QDSUDYOMHQD�MH�VWDWLVWLþND�REUDGD�PDNVLPDOQLK�SURWRND�
]D�QL]�JRGLQD�RG�������GR�������3URUDþXQ�SURWRND�]D�UD]GREOMH�RG�������GR�������JRGLQH�
QDSUDYOMHQ� MH� WHPHOMHP�SURWRþQH� NULYXOMH� ]D� ������ JRGLQX�� 3RUHG� DQDOL]H� YMHURMDWQRVWL�
PDNVLPDOQLK�JRGLãQMLK�SURWRND�QDSUDYOMHQD� MH� L�DQDOL]D�PDNVLPDOQLK�YROXPHQD�YRGQLK�
YDORYD�WUDMDQMD������ L���GDQD�QD�WHPHOMX�VDWQLK�SRGDWDND��=D�VYDNX�JRGLQX�VX�RGDEUDQL�
YDORYL� NRML� X� WRM� JRGLQL� LPDMX� PDNVLPDOQL� YROXPHQ�� =D� RGDEUDQH� YDORYH� DQDOL]LUDQD�
VX� YUHPHQD� SRGL]DQMD� YRGQRJ� YDOD�� 1D� WHPHOMX� DQDOL]LUDQLK� PDNVLPDOQLK� SURWRND� L�
PDNVLPDOQLK�YROXPHQD�YRGQLK�YDORYD�GH¿QLUDQL�VX�KLGURJUDPL�SUHPD�*RRGULFKX��JGMH�
MH�YULMHPH�SRGL]DQMD�KLGURJUDPD��WS� ����VDWL��D�ED]D�KLGURJUDPD���WS��RGQRVQR�����VDWL�

JGMH�VX�
-

- NRHILFLMHQW�REOLND�YRGQRJ�YDOD�
PDNVLPDOQLK�SURWRND�L�PDNVLPDOQRJ�YROXPHQD

- UHODWLYQR�YULMHPH��DSVFLVD�KLGURJUDPD�

- YULMHPH�SRGL]DQMD�YRGQRJ�vala

- YULMHPH�ED]H�YRGQRJ�YDOD

JGMH�VX�

7DEOLFD����.DUDNWHULVWLþQH�YULMHGQRVWL�KLGURJUDPD�]D�UD]OLþLWD�SRYUDWQD�UD]GREOMD

PR - godina max (m
3/s) V (106 m3)

2 149,1 27,25 0,579

5 185,1 30,65 0,696

10 205,1 32,53 0,753

25 227,3 34,56 0,813

50 242,2 35,96 0,849

100 255,9 37,22 0,881

1000 296,1 40,87 0,968

10000 331,2 44,02 1,036
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+LGUDXOLþNL�PRGHO�MH�NRQFLSLUDQ�QD�QDþLQ�GD�REXKYDüD�SRGUXþMH�RG�YRGRPMHUQH�SRVWDMH�
7XUNRYLüL� GR� JUDGD�2JXOLQD��8� SRVWRMHüHP� VWDQMX� YRGQL� YDORYL� V� YRGRPMHUQH� SRVWDMH�
7XUNRYLüL� XPDQMXMX� VH� ]D� SURWRN� QD� EUDQL� %XNRYQLN�� ��� P3�V� L� QDNRQ� %XNRYQLND�
SURSDJLUDMX� VH� NUR]� NRULWR� 'REUH� GR� ĈXOLQRJ� SRQRUD�� GRN� VH� YLãDN� YRGH� SUHOLMHYD� X�
SRSODYQR�SRGUXþMH��JUDG�2JXOLQ��3RGUXþMH�JUDGD�2JXOLQD��]ERJ�VYRJ�VSHFL¿þQRJ�SRORåDMD��
L]OLMHYDQMH�YRGD�NUR]�SRQRUH�QD�SRGUXþMX�JUDGD��GH¿QLUDQR�MH�YROXPHQVNRP�NULYXOMRP�
�IXQNFLRQDOQL�RGQRV�YROXPHQD�L�UD]LQH�YRGH���GRELYHQRP�L]�PRGHOD�WHUHQD��
+LGUDXOLþNR�PRGHOLUDQMH� SURYHGHQR� MH� SRPRüX� SURJUDPVNRJ� SDNHWD�+(&�5$6� �������
,]UDÿHQ�MH��'�QHVWDFLRQDUQL�KLGUDXOLþNL�PRGHO��*HRPHWULMD�KLGUDXOLþNRJ�PRGHOD�L]UDÿHQD�
MH�QD�WHPHOMX�JHRGHWVNRJ�VQLPDQMD�NRULWD�*RUQMH�'REUH�RG�%XNRYQLND�GR�ĈXOLQRJ�SRQRUD��
X�GXOMLQL�RG�������P�X�RåXMNX�������JRGLQH��
.DOLEUDFLMD� KLGUDXOLþNRJ� PRGHOD� QDSUDYOMHQD� MH� WHPHOMHP� GYD� ]DELOMHåHQD� SRSODYQD�
GRJDÿDMD�� L]�UXMQD� L�SURVLQFD�������JRGLQH��=D�WD�GYD�SRSODYD�GRJDÿDMD�UDVSRODJDOR�VH�
V� YRGQLP�YDORYLPD�QDNRQ�EUDQH�%XNRYQLN� �]DKYDWD� YRGH� ]D�+(�*RMDN�� L� REXKYDWRP�
poplave u gradu Ogulinu.

3DUDPHWDU� ]D� NDOLEUDFLMX� MH� SURWRþQD� NULYXOMD� ĈXOLQRJ� SRQRUD� X� ]DWHþHQRP� VWDQMX��
3URYHGHQLP�PMHUHQMLPD��������JRGLQH��NDSDFLWHW�ĈXOLQRJ�SRQRUD�GDQ�MH�L]UD]RP��

SUL�þHPX�VX�
4���SURWRN�NUR]�ĈXOLQ�SRQRU��P3�V�
.���NRH¿FLMHQW�NDOLEUDFLMH��PMHUHQMHP�������JRG�NRHI��,]QRVL�������
+���UD]LQD�YRGH�X�SUHG�SRQRUVNRM�UHWHQFLML��P�Q�P��

=D�SRSODYQH�GRJDÿDMH�L]�������JRGLQH�SRGDFL�R�GRWRNX�V�EUDQH�%XNRYQLN�GRELYHQL�VX�RG�
VWUDQH�+(3�D��GRN�VX�SRGDFL�R�REXKYDWX�SRSODYD�L�KLGURJUDPLPD�YRGQLK�YDORYD�GRELYHQL�
RG� VWUDQH�+UYDWVNLK� YRGD� L� JUDGD�2JXOLQD��1D� WHPHOMX� SRGDWND� R� REXKYDWX� SRSODYH� L�
PRGHOD�WHUHQD�GH¿QLUDQL�VX�PDNVLPDOQL�QLYRL�YRGH�]D�QDYHGHQH�SRSODYH��

6OLND����2EXKYDW�SRSODYH��UXMDQ������
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9DULMDFLMRP�NRH¿FLMHQWD�.�GRELYHQD�MH�SURWRþQD�NULYXOMD�ĈXOLQRJ�SRQRUD�]D�]DELOMHåHQH�
GRJDÿDMH�� NRMD� SUHGVWDYOMDMX� QL]YRGQL� UXEQL� XYMHW� KLGUDXOLþNRJ� PRGHOD�� 1DMEROMH�
SRGXGDUDQMH�]DELOMHåHQLK�L�L]UDþXQDWLK�YRGQLK�QLYRD�GRELYHQR�MH�]D�YULMHGQRVW�NRH¿FLMHQWD�
. �����8VSRUHGED�]DELOMHåHQLK�L�L]UDþXQDWLK�YRGQLK�QLYRD�GDQD�MH�X�VOMHGHüRM�WDEOLFL��

7DEOLFD����5H]XOWDWL�NDOLEUDFLMH�SURWRþQH�NULYXOMH�ĈXOLQRJ�SRQRUD

6OLND����2EXKYDW�SRSODYH��SURVLQDF������

Vodni val
+���]DELOMHåHQR����

�P�Q�P��
+�±�SURUDþXQDWR�

�P�Q�P��

16.-19.09.2017. 321.30 321.38

14.-18.12.2017. 319.50 319.35
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8VSRUHGERP�SURWRþQLK�NULYXOMD�ĈXOLQRJ�SRQRUD�YLGL�VH�]QDWQR�VPDQMHQMH�SURWRND�NUR]�
ãSLOMVNL� VXVWDY� þLML� VX� SUHWSRVWDYOMHQL� X]URFL� ]DþHSOMHQMH� XVOLMHG� RQHþLãüHQMD� XQHVHQLP�
QDSODYLQDPD� L� PRUIRORãNH� SURPLMHQH� XQXWDU� VDPRJ� SURVWRUD� ãSLOMH� L]UD]LWRJ� NUãNRJ�
NDUDNWHUD��

5. ZAŠTITA OD POPLAVA GRADA OGULINA

=DãWLWD� JUDGD� 2JXOLQD� RG� SRSODYD� *RUQMRP� 'REURP� YUOR� MH� VSHFL¿þQD�� 2WHåDYDMXüH�
RNROQRVWL�]D�REUDQX�2JXOLQD�RG�SRSODYD�VX�
�� 3RYH]DQRVWL�SRGUXþMD�JUDGD�VD�ãSLOMVNLP�VXVWDYRP�LVSRG�JUDGD��RGQRVQR�V�RWYRUHQLP�

SRQRULPD�QD�SRGUXþMX�JUDGD��L]JUDGQMD�]DãWLWQLK�QDVLSD�QH�GROD]L�X�RE]LU�
�� ,]JUDGQMD�YLãH�UHWHQFLMD�X�QL]X�QD�X]YRGQRP�GLMHOX�VOLYD�RQHPRJXüHQD�MH�L]JUDÿHQRP�

åHOMH]QLþNRP�SUXJRP�GROLQRP�*RUQMH�'REUH��SUHWHåQR�X]�VDP�YRGRWRN�
�� âSLOMVNL�VXVWDY�ĈXOD�±�0HGYHGLFD�±�SUREOHPL�]DþHSOMLYDQMD�VXVWDYD�QDSODYLQDPD�
�� 3RGUXþMH�VOLYD�MH�L]UD]LWR�NUãNR�SRGUXþMH�X�NRMHP�WRNRYL�SRG]HPQLK�YRGD�VX�SRGORåQL�

SURPMHQDPD��X�VPMHUX�WHþHQMD�L�X�NROLþLQL�GRWRND�
3UYD�ID]D�REUDQH�RG�SRSODYD�JUDGD�2JXOLQD�SUHGYLÿHQD�MH�L]JUDGQMRP�UHWHQFLMH�X]YRGQR�
RG�JUDGD�L�SUHOLPLQDUQLP�þLãüHQMHP�ĈXOLQRJ�SRQRUD��=D�QDVWDYDN��GUXJD�ID]D�REUDQH�RG�
SRSODYD��DQDOL]LUDQD� MH�X�PRGHOX�YDULMDQWD� L]JUDGQMH� WXQHOD�NRML�EL�YRGH�*RUQMH�'REUH�
SUHEDFLR�X�UHS�DNXPXODFLMH�/HãüH��7D�YDULMDQWD�RVLJXUDYD�SRWSXQX�]DãWLWX�JUDGD�2JXOLQD��
DOL�WRPH�VH�WHN�WUHED�SULVWXSLWL�NUR]�LVWUDåQH�UDGRYH�L�L]UDGX�SURMHNWQH�GRNXPHQWDFLMH��
+LGUDXOLþNLP�PRGHORP� SURYHGHQ� MH� SURUDþXQ� ]D� SRVWRMHüH� VWDQMH�� ]D� VOXþDM� L]JUDGQMH�
UHWHQFLMH�L�þLãüHQMH�ĈXOLQRJ�SRQRUD�NDR�L�]D�VOXþDM�L]JUDGQMH�WXQHOD�]D�UD]OLþLWD�SRYUDWQD�
UD]GREOMD��8�QDVWDYNX�VX�SULND]DQH�SRSODYQH�OLQLMH����JRGLãQMHJ�SRYUDWQRJ�UD]GREOMD�]D�
SRVWRMHüH�VWDQMH�L�]D�SUYX�ID]X�±�L]JUDGQMD�UHWHQFLMH�L�þLãüHQMH�ĈXOLQRJ�SRQRUD��8�VOXþDMX�
L]JUDGQMH�WXQHOD�NDNDY�MH�PRGHOLUDQ��SRVWLJQXWD�MH�SRWSXQD�]DãWLWD�RG�SRSODYD�

6OLND����3RSODYQH�OLQLMH����JRGLãQMHJ�SRYUDWQRJ�UD]GREOMD�SRVWRMHüHJ�VWDQMD�L�VWDQMD�V�
SURMHNWRP�SUYH�ID]H
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3R]QDYDQMH�L�SUDüHQMH�VWDQMD�YRGRWRND�PDNVLPDOQLK�YHOLþLQD�YRGRVWDMD��SURWRND�L�YROXPHQD�
NOMXþQR� MH� ]D� GLPHQ]LRQLUDQMH� VXVWDYD� ]DãWLWH� RG� SRSODYD�� +LGURORãNLP� LVWUDåLYDQMLPD�
YRGRPMHUQH�SRVWDMH�7XUNRYLüL��PMHUHQMHP�SURWRND�]D�YULMHPH�YLVRNLK�YRGRVWDMD��GRELR�
VH� WRþQLML� XYLG� X� VDGUåDM� L� REOLN� YRGQLK� YDORYD�� 8� VOXþDMX� *RUQMH� 'REUH�� SRQRUQLFH��
QHSRVUHGQR�LVSUHG�QDVHOMHQRJ�SRGUXþMD��SR]QDYDQMH�YROXPHQD�YRGQRJ�YDOD� L]X]HWQR�MH�
]QDþDMQR�MHU�SRSODYD�RYLVL�R�SURWRþQRVWL��DOL�L�R�NDSDFLWHWX�SRG]HPQRJ�ãSLOMVNRJ�VXVWDYD��
)RUPLUDQMH�GREURJ�KLGUDXOLþNRJ�PRGHOD�L�QMHJRYR�NDOLEULUDQMH�QD�VWYDUQLP��L]PMHUHQLP�
SRGDFLPD�GRSULQRVL� NYDOLWHWQLMLP� UMHãHQMLPD� ]DãWLWH� RG�SRSODYD��7DNRÿHU� WDNDY�PRGHO��
PRåH� VH� QDGRJUDÿLYDWL� X� EXGXüQRVWL� QRYLP�PMHUHQMLPD� ELWL� SRPRü� NDNR� X� WUHQXFLPD�
REUDQH�RG�SRSODYD�WDNR�L�SUL�PRGL¿NDFLML�YHü�GRQHVHQLK�RGOXND�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.14.

SUSTAV OBRANE OD POPLAVA GRADA KARLOVCA -
OSJETLJIVOST ULAZNIH PARAMETARA

6$ä(7$.��.DR�GLR� VWXGLMVNH�GRNXPHQWDFLMH� ]D�SULSUHPX�SURMHNDWD� ]DãWLWH�RG�SRSODYD�
QD�VOLYX�.XSH�L]�(8�IRQGRYD��������JRGLQH�GRYUãHQD�MH�VWXGLMD�L]YRGOMLYRVWL�]D�3URMHNW�
]DãWLWH�RG�SRSODYD�QD�VOLYX�.XSH��3OHWLNDSLü���������6WXGLMD�MH�X]�PDQMH�L]PMHQH�SRWYU-
GLOD�YHü�UDQLMH�GH¿QLUDQR�UMHãHQMH�GRYUãHWND�VXVWDYD�REUDQH�RG�SRSODYD�JUDGD�.DUORYFD�
NDR�RSWLPDOQR��8�RYRP�UDGX�VX�XYRGQR�SULND]DQH�RVRELWRVWL�YRGQRJ�UHåLPD�QD�SRGUXþMX�
JUDGD�.DUORYFD��NDR�SROD]LãQRM�RVQRYL�]D�VYDNR�SD�L�RYR�SRVOMHGQMH�UMHãHQMH��5D]PDWUDQL�
VX�]DWLP�VOMHGHüL�SDUDPHWUL�NRML�GLUHNWQR�XWMHþX�QD�SURMHNWQH�YHOLþLQH�YRGRVWDMD�L�SURWRND��
D� WLPH�L�QD�YHOLþLQX�L]JUDGQMH��GXOMLQD�KLGURORãNRJ�QL]D�SUL�SURUDþXQX�YMHURMDWQRVWL�YH-
OLNLK�YRGD��RGDELU�PMHURGDYQLK�NRQVXPSFLMVNLK�NULYXOMD�SUL�SURUDþXQX�QL]D�PDNVLPDOQLK�
JRGLãQMLK�SURWRND��RGDELU�PMHURGDYQH� IXQNFLMH� UDVSRGMHOH�YMHURMDWQRVWL�YHOLNLK�YRGD� WH�
XSUDYOMDþNL�NULWHULML�X�þYRUX�%URGDUFL��.RQVWDWLUDQ�MH�UHODWLYQR�YHOLNL�PRJXüL�UDVSRQ�YUL-
MHGQRVWL�SDUDPHWDUD�WH�MH�QDJODãHQ�]QDþDM�VWUXþQH�SURFMHQH�SUL�QMLKRYX�RGDELUX��
./-8ý1(�5,-(ý,��.XSD��YRGQL�UHåLP��.DUORYDF��%URGDUFL��NRQVXPSFLMVNL�RGQRV��IXQN-

FLMD�UDVSRGMHOH�YMHURMDWQRVWL��KLGURORãNL�QL]

$%675$&7��,Q�������WKH�IHDVLELOLW\�VWXG\�IRU�WKH�3URMHFW�RI�ÀRRG�SURWHFWLRQ�LQ�WKH�.XSD�
EDVLQ�ZDV�FRPSOHWHG��3OHWLNDSLü��������DV�SDUW�RI�WKH�VWXG\�GRFXPHQWDWLRQ�IRU�WKH�SUHSD-
UDWLRQ�RI�ÀRRG�SURWHFWLRQ�SURMHFWV�LQ�WKH�.XSD�EDVLQ�IRU�¿QDQFLQJ�IURP�WKH�(8�IXQGV��7KH�
VWXG\�FRQ¿UPHG��ZLWK�PLQRU�PRGL¿FDWLRQV��WKH�DOUHDG\�GH¿QHG�VROXWLRQ�IRU�WKH�FRPSOH-
WLRQ�RI�WKH�.DUORYDF�ÀRRG�SURWHFWLRQ�V\VWHP�DV�RSWLPDO��7KLV�SDSHU�SUHVHQWV�WKH�VSHFL¿FV�
RI�WKH�ZDWHU�UHJLPH�LQ�WKH�.DUORYDF�DUHD�DV�WKH�VWDUWLQJ�SRLQW�IRU�DOO�ÀRRG�SURWHFWLRQ�VROX-

WLRQV��LQFOXGLQJ�WKLV�ODWHVW�RQH��7KH�IROORZLQJ�SDUDPHWHUV��ZKLFK�GLUHFWO\�D൵HFW�WKH�GHVLJQ�
ZDWHU�OHYHOV�DQG�GLVFKDUJHV�DQG�WKHUHIRUH�WKH�GLPHQVLRQLQJ��ZHUH�FRQVLGHUHG��WKH�OHQJWK�
RI�WKH�K\GURORJLFDO�VHULHV�LQ�WKH�FDOFXODWLRQ�RI�WKH�SUREDELOLWLHV�RI�ÀRRG�HYHQWV��WKH�VHOHF-
WLRQ�RI� WKH� UHOHYDQW�VWDJH�GLVFKDUJH�FXUYH� LQ� WKH�FDOFXODWLRQ�RI� WKH�VHULHV�RI�PD[LPXP�
DQQXDO�GLVFKDUJHV�� WKH�VHOHFWLRQ�RI�WKH�DSSURSULDWH�SUREDELOLW\�IXQFWLRQ�DQG�WKH�FRQWURO�
FULWHULD�DW�WKH�%URGDUFL�QRGH��$�UHODWLYHO\�ODUJH�UDQJH�RI�SRVVLEOH�SDUDPHWHU�YDOXHV�ZDV�
QRWHG�DV�ZHOO�DV�WKH�LPSRUWDQFH�RI�H[SHUW�DVVHVVPHQW�LQ�WKHLU�VHOHFWLRQ�
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.(<:25'6��.XSD��ZDWHU�UHJLPH��.DUORYDF��%URGDUFL��VWDJH�GLVFKDUJH�FXUYH��SUREDELO-
LW\�IXQFWLRQ��K\GURORJLFDO�VHULHV

1. UVOD

6XVWDY�REUDQH�RG�SRSODYD�6UHGQMHJ�3RNXSOMD�SURWHåH�VH�RG�.DPDQMD�GR�-DPQLþNH�.LVHOLFH�
QD�ULMHFL�.XSL��NRMD�MH�XMHGQR�L�JODYQL�YRGRWRN�SUHGPHWQRJ�SRGUXþMD��1DMYDåQLML�SULWRFL�VX�
ULMHND�.RUDQD�V�YODVWLWLP�SULWRNRP�0UHåQLFRP�L�ULMHND�'REUD��6XVWDY�VH�SRþHR�REOLNRYDWL�
L�L]JUDÿLYDWL�SULMH�SULEOLåQR����JRGLQD��2VQRYQL�UD]ORJ�UD]YRMD�L�L]JUDGQMH�ELOH�VX�þHVWH�
SRSODYH�QD�VSRPHQXWRP�SRGUXþMX��8�UD]GREOMX�GR�RVDPGHVHWLK�JRGLQD�SURãORJD�VWROMHüD�
L]YHGHQL�VX�]QDþDMQL�WHUHQVNL�UDGRYL��QR�VXVWDY�QLNDGD�QLMH�GRYUãHQ�SUHPD�L]YRUQRM�]D-
PLVOL��,DNR�MH�VSRPHQXWLP�UDGRYLPD�SRYHüDQD��WUHQXWQD�UD]LQD�VLJXUQRVWL�RG�SRSODYD�QLMH�
]DGRYROMDYDMXüD�� 3UREOHP�SRSODYOMLYDQMD� X�.DUORYFX�� D� SRVHEQR� X� QMHJRYLP�SULJUDGV-
NLP�SRGUXþMLPD�MRã�XYLMHN�YUOR�L]UDåHQ��3RNUHQXWD�MH�VWRJD�L]UDGD�VWXGLMH�L]YRGOMLYRVWL�]D�
3URMHNW�]DãWLWH�RG�SRSODYD�QD�VOLYX�.XSH��NDR�GLR�VWXGLMVNH�GRNXPHQWDFLMH�]D�SULSUHPX�
SURMHNDWD�]DãWLWH�RG�SRSODYD�QD�VOLYX�.XSH�L]�(8�IRQGRYD��6WXGLMD�GRYUãHQD�������JRGLQH�
MH�X]�PDQMH�L]PMHQH�SRWYUGLOD�YHü�UDQLMH�GH¿QLUDQR�UMHãHQMH�GRYUãHWND�VXVWDYD�REUDQH�RG�
SRSODYD�JUDGD�.DUORYFD�NDR�RSWLPDOQR��
.DG�VH�JRYRUL�R�UMHãHQMX��PLVOL�VH�QD�NRQFHSFLMX�VXVWDYD�REUDQH�RG�SRSODYD��ãWR�SRGUD-
]XPLMHYD�VNXS�UHJXODFLMVNLK�JUDÿHYLQD�L�]DãWLWQLK�JUDÿHYLQD��QDVLSL�L�]LGRYL���0HÿXWLP��
YHOLþLQD� L]JUDGQMH� VXVWDYD� SUHPD� RGDEUDQRP� UMHãHQMX� RYLVL� R� RGDELUX� KLGURORãNLK� L�
XSUDYOMDþNLK� XOD]QLK� SDUDPHWDUD�� 2YLP� UDGRP� VH� QDVWRMDOR� XND]DWL� QD� WH� SDUDPHWUH� L�
PRJXüL�UDVSRQ�QMLKRYLK�YULMHGQRVWL�RYLVQR�R�VWUXþQRM�SURFMHQL�

PLANIRANOM STANJU IZGRADNJE

6OLMHGL� RSLV� QDþLQD� IXQNFLRQLUDQMD� NXSVNRJ� VXVWDYD� X� ]DWHþHQRP�� D� ]DWLP� SODQLUDQRP�
EXGXüHP�VWDQMX�L]JUDGQMH��7HåLãWH�UD]PDWUDQMD�MH�REUDQD�RG�SRSODYD�JUDGD�.DUORYFD�
3UL�YHOLNRYRGQRP�GRJDÿDMX�VXSHUSRQLUDQL�YHOLNRYRGQL�YDO�JRUQMH�.XSH�L�'REUH�QDLOD]L�
QD� þYRU�%URGDUFL�� JGMH�X� ]DWHþHQRP�VWDQMX�GROD]L�GR�QHNRQWUROLUDQH� UD]GLREH�SURWRND��
0DQML�GLR�GRWRND�UDVWHUHüXMH�VH�NDQDORP�.XSD�.XSD��NRMLP�RWLþH�GDOMH�QL]YRGQR�WH�VH�
QD�PMHVWLPD�VSDMDQMD�SULWRND�L�ERþQLP�SUHOMHYLPD�QD�OLMHYRREDOQRP�QDVLSX�UDVWHUHüXMH�X�
UHWHQFLMX�.XSþLQD��9HüL�GLR�GRWRND�QDVWDYOMD�SXW�RVQRYQLP�NRULWRP�.XSH�QL]YRGQR�SUHPD�
.DUORYFX��1D�SRGUXþMX�JUDGD�.DUORYFD�GROD]L� GR�NRLQFLGHQFLMH�NXSVNRJ�YDOD� V� YDORP�
VXSHUSRQLUDQLK�ULMHND�.RUDQH�L�0UHåQLFH��6XVWDY�REUDQH�RG�SRSODYH�6UHGQMHJ�3RNXSOMD�X�
]DWHþHQRP�VWDQMX�SULND]DQ�MH�QD�VOLFL����
2VQRYQD�LGHMD�L�]DKYDW�SUHPD�SODQLUDQRP�NRQFHSFLMVNRP�UMHãHQMX�MH�L]YHGED�XVWDYH�%UR-

GDUFL��þLPH�EL�VH�RPRJXüLOD�NRQWUROD�UD]GLREH�SURWRND�X�LVWRLPHQRP�þYRUX��8SUDYOMDQ-

MHP�MH�SUL�YHOLNLP�YRGDPD�PRJXüH�VPDQMLWL�GRWRN�SUHPD�.DUORYFX��þLPH�EL�VH�SRVWLJOH�
UHGXFLUDQH�YRGQH� UD]LQH�QD�QMHJRYX�SRGUXþMX��9LãDN�YRGQLK�NROLþLQD�EL� VH� XVPMHULR�X�
NDQDO� .XSD�.XSD�� QD� NRMHP� MH� SUHGYLÿHQR� XNODQMDQMH� OLMHYRREDOQRJ� QDVLSD� V� FLOMHP�
]QDþDMQLMHJ� NRULãWHQMD� UHWHQFLMH� .XSþLQD�� .DNR� EL� VH� RPRJXüLOR� IXQNFLRQLUDQMH� RYH�
FMHOLQH��SUHGYLÿHQD�MH�L]JUDGQMD�LVWRþQRJ�QDVLSD�UHWHQFLMH�NDR�L�LVSXVQH�XVWDYH�âLãOMDYLü��
2VWDOL�UDGRYL�SUHGYLÿDMX�L]JUDGQMX�XVSRUQLK�QDVLSD�X]�ULMHNX�.XSX�L�'REUX�X]YRGQR�RG�
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SUHJUDGH�%URGDUFL��L]YHGEX�SURNRSD�.RUDQD�V�SULSDGDMXüLP�JUDÿHYLQDPD�WH�QDGYLãHQMH�L�
L]JUDGQMX�QDVLSD�]LGRYLPD�X]�GLRQLFH�YRGRWRND�UD]PDWUDWUDQRJ�SRGUXþMD�QD�NRMLPD�MH�WR�
SRWUHEQR�
6�FLOMHP�LGHQWL¿NDFLMH�VPMHUQLFD�]D�GDOMQMH�DNWLYQRVWL�QD�RSWLPL]DFLML�VXVWDYD��X�QDVWDYNX�
VX�SULND]DQH�RVRELWRVWL�YRGQRJ�UHåLPD�QD�SRGUXþMX�JUDGD�.DUORYFD��NDR�SROD]LãQRM�RV-
QRYL�]D�VYDNR�SD�L�RYR�SRVOMHGQMH�UMHãHQMH�

6OLND����6XVWDY�REUDQH�RG�SRSODYD�6UHGQMHJ�3RNXSOMD

8�RNYLUX�RYRJ�SRJODYOMD�MH�UD]PDWUDQ�YHOLNRYRGQL�UHåLP�QD�SRGUXþMX�VXVWDYD�REUDQH�RG�
SRSODYD�6UHGQMHJ�3RNXSOMD�SUL�þHPX�MH�QDJODVDN�VWDYOMHQ�QD�JUDG�.DUORYDF��9RGQL�UHåLP�
MH�NYDQWLWDWLYQR�SULND]DQ�NUR]�YULMHGQRVWL�YRGRVWDMD�L�SURWRND�
9RGQH�UD]LQH�QD�SRGUXþMX�JUDGD�.DUORYFD�GLUHNWQR�VX�SRG�XWMHFDMHP�þHWLUL� ULMHNH��.DR�
UHSUH]HQW�SRMHGLQLK�ULMHND�NRULãWHQH�VX�VOMHGHüH�YRGRPMHUQH�SRVWDMH�
�� .DPDQMH�QD�ULMHFL�.XSL�
�� 9HOHPHULü�QD�ULMHFL�.RUDQL�
�� 0U]OR�3ROMH�QD�ULMHFL�0UHåQLFL�
�� 'RQMH�6WDWLYH�QD�ULMHFL�'REUL�
1MLKRY�SRORåDM�MH�XFUWDQ�QD�VOLFL����8�GDOMQMHP�WHNVWX�]D�RYH�üH�VH�YRGRPMHUQH�SRVWDMH�NR-

ULVWLWL�L]UD]�ÄXOD]QH³��.DR�UHSUH]HQW�YRGQRJ�UHåLPD�QD�SRGUXþMX�JUDGD�.DUORYFD�NRULãWHQD�
MH�YRGRPMHUQD�SRVWDMD�.DUORYDF�QD�ULMHFL�.XSL��6D�VYLK�QDYHGHQLK�SRVWDMD�UDVSRORåLYL�VX�
SRGDFL�R�VDWQRP�YRGRVWDMX�L�SURWRNX��
7UHED�UD]OLNRYDWL�VWYDUQL�YRGQL�UHåLP�]DELOMHåHQ�NUR]�SRYLMHVQH�YHOLNRYRGQH�GRJDÿDMH�X�
RGQRVX�QD�KLSRWHWVNL�YRGQL�UHåLP�WHPHOMHQ�QD�SURUDþXQX�YMHURMDWQRVWL�
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2E]LURP�GD�VX�SURWRFL�L]YHGHQH�YHOLþLQH��RSWHUHüHQH�NYDOLWHWRP�NRQVXPSFLMVNLK�L]UD]D��
L]XþHQL� VX� RGQRVL� �NRUHODFLMH�� YRGRVWDMD� QD� XOD]QLP� YRGRPMHUQLP� SRVWDMDPD� V� FLOMHP�
]DNOMXþLYDQMD�R�YRGRVWDMLPD�QD�SRGUXþMX�JUDGD�.DUORYFD��5D]PDWUDQ�MH�QL]�SRGDWDND�X�
razdoblju od 1999. do 2017. godine. 

3URNRS�NDQDOD�.XSD�.XSD� MH� ]DYUãHQ�������JRGLQH�� þLPH� VH�X� ]QDþDMQRM�PMHUL�PLMHQ-

MD�YRGQL�UHåLP�QD�SRGUXþMX�JUDGD�.DUORYFD�SUL�YHOLNLP�YRGDPD�SD�MH�SRþHWDN�QL]D�ELR�
WLPH�XYMHWRYDQ��6�GUXJH�SDN�VWUDQH�SRND]DOR�VH�NDNR�X�SHULRGX����WLK�JRGLQD�]ERJ�UDWD�
QHGRVWDMH�MHGDQ�GLR�SRGDWDND�ãWR�MH�ELR�GRGDWQL�RJUDQLþDYDMXüL�IDNWRU��1DYHGHQL�QL]�RG����
JRGLQD�RGDEUDQ�MH�X�EDã�WLP�RNYLULPD�MHU�X�WRP�SHULRGX�SRVWRML�NRQWLQXLUDQL�]DSLV�QD�VYLP�
UD]PDWUDQLP�YRGRPMHUQLP�SRVWDMDPD�
8�WDEOLFL���SULND]DQL�VX�PDNVLPDOQL�JRGLãQML�YRGRVWDML�QD�SRGUXþMX�JUDGD�.DUORYFD��NDR�
L�NRUHVSRGHQWQL�YRGRVWDML�QD�XOD]QH�þHWLUL�YRGRPMHUQH�SRVWDMH��.DUORYDþNL�YRGRVWDML�VX�
UDQJLUDQL�RG�QDMYHüHJ�SUHPD�QDMPDQMHP�WH�MH�QDYHGHQ�L�]DELOMHåHQL�GDWXP�SRMDYH�LVWRJ��
GRN�VX�QD�RVWDOLP�YRGRPMHUQLP�SRVWDMDPD�X�LVWRP�UHWNX�QDYHGHQL�RGJRYDUDMXüL�SDURYL�
YULMHGQRVWL��8NROLNR�üHOLMD�X�WDEOLFL�QLMH�RVMHQþDQD��QDYHGHQL�YRGRVWDM�MH�XMHGQR�L�JRGLãQML�
PDNVLPXP�QD�WRM�SRVWDML��8NROLNR�MH�VMHQþDQD�WR�]QDþL�GD�MH�WH�JRGLQH�]DELOMHåHQ�L�YR-

GRVWDM�YHüL�RG�WRJD��QR�SUL�GUXJRP�QHRYLVQRP�GRJDÿDMX��7DNRÿHU��QDYHGHQL�VX�L�UDQJRYL�
SRMHGLQLK�YRGRVWDMD�QD�XOD]QLP�SRVWDMDPD�X�SURPDWUDQRP�UD]GREOMX�

7DEOLFD����0DNVLPDOQL�JRGLãQML�YRGRVWDML�QD�93�.DUORYDF�]D�QL]�RG�������GR�������
JRGLQH�L�NRUHVSRGHQWQL�PDNVLPXPL�QD�XOD]QLP�SUR¿OLPD

8NROLNR�VH�XVYRML�NULWHULM�SUHPD�NRMHP�YHOLNX�YRGX�X�.DUORYFX�GRPLQDQWQR�X]URNXMX�SUL-
WRFL�þLML�MH�UDQJ�YRGRVWDMD�YLãL�LOL�MHGQDN�UDQJX�YRGRVWDMD�X�.DUORYFX��L]�SULND]DQH�WDEOLFH�
PRJXüH�MH�YLGMHWL�NDNR�MH�SUYLK�SHW�GRJDÿDMD�L]D]YDQR�GRPLQDQWQR�YHOLNRP�.XSRP�LOL�
.RUDQRP��GRN�VX�RVWDOL�YHOLNRYRGQL�GRJDÿDML�X�.DUORYFX�QDVWDOL�NDR�NRPELQDFLMD�XWMHFDMD�
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VYLK�GRWRND��.DGD�VH�JRYRUL�R�.XSL�X�.DUORYFX��WUHED�X]HWL�X�RE]LU�GD�RQD�VDGUåL�L�GRSUL-
QRV�'REUH��GRN�.RUDQD�X�.DUORYFX�VDGUåL�L�GRSULQRV�0UHåQLFH�
8�WDEOLFL���SULND]DQD�NRUHODFLMVND�PDWULFD�JGMH�VX�QDYHGHQH�DSVROXWQH�YULMHGQRVWL�OLQHDUQH�
NRUHODFLMH�L]PHÿX�SRGDWDND�R�YRGRVWDMX�QD�XOD]QLP�SUR¿OLPD��QD�RVQRYX�SUHWKRGQR�SULND-
]DQH�WDEOLFH��9ULMHGQRVWL�X�UDVSRQX�RG���GR���SULND]XMX�VQDJX�YH]H�L]PHÿX�GYLMH�YDULMDEOH��
9ULMHGQRVW�EOLåH���XND]XMH�QD�VQDåQX�YH]X��GRN�YULMHGQRVW�EOL]X���XND]XMH�GD�YH]H�QHPD��
,]�SULND]D�MH�YLGOMLYR�NDNR�MH�YH]D�QDMVODELMD�L]PHÿX�.DPDQMD��.XSD��L�9HOHPHULüD��.R-

UDQD�����������GRN�MH�QDMVQDåQLMD�L]PHÿX�9HOHPHULüD�L�0U]ORJ�3ROMD��0UHåQLFD�����������
2YR�]QDþL�GD�VX�PRJXüL�UD]OLþLWL�RGQRVL�YRGRVWDMD��SRVOMHGLþQR�L�SURWRND��QD�.XSL�L�.R-

UDQL��GRN�MH�X�VOXþDMX�.RUDQH�L�0UHåQLFH�WDM�RGQRV�SUHGYLGLY�V�YHüRP�YMHURMDWQRVWL��

7DEOLFD����.RUHODFLMVND�PDWULFD�PDNVLPDOQLK�YRGRVWDMD�QD�XOD]QLP�SUR¿OLPD

6OLND����.RQVXPSFLMVNL�RGQRV�QD�93�.DUORYDF��.XSD



728

3URUDþXQDWH�VX�L�DSVROXWQH�YULMHGQRVWL�OLQHDUQH�NRUHODFLMH�L]PHÿX�PDNVLPDOQRJ�YRGRVWDMD�
X�.DUORYFX�NDR�L]OD]QH�YDULMDEOH�WH�SRMHGLQLK�SRGDWDND�R�NRUHVSRGHQWQRP�YRGRVWDMX�QD�
ÄXOD]QLP³�SUR¿OLPD�� WDNRÿHU� ]D� QL]� RG����JRGLQD��1DMVQDåQLMD� MH� YH]D� L]PHÿX�XOD]QH�
YDULMDEOH�'RQMLK�6WDWLYD�L�.DUORYFD��JGMH�NRH¿FLMHQW�NRUHODFLMH�L]QRVL��������1DMVODELMD�
MH�YH]D�L]PHÿX�XOD]QH�YDULMDEOH�.DPDQMD�L�.DUORYFD��JGMH�NRH¿FLMHQW�NRUHODFLMH� L]QRVL�
�������7R�]QDþL�GD�MH�YULMHGQRVW�PDNVLPDOQRJ�YRGRVWDMD�X�.DUORYFX�PRJXüH�V�QDMYHüRP�
YMHURMDWQRãüX� SUHGYLGMHWL� QD� RVQRYX� VD]QDQMD� R� YULMHGQRVWL� PDNVLPDOQRJ� YRGRVWDMD� X�
'RQMLP�6WDWLYDPD�� D� V�QDMPDQMRP�QD�RVQRYX� VD]QDQMD�R�YULMHGQRVWL�PDNVLPDOQRJ�YR-

GRVWDMD�X�.DPDQMX��.RH¿FLMHQW�NRUHODFLMH�]D�.DUORYDF�L�0��3ROMH�L]QRVL��������D�]D�.DU-
ORYDF�L�9HOHPHULü�������
3ULND]DQL� RGQRVL� YULMHGH� ]D� SRYLMHVQH� ]DELOMHåHQH� YRGQH� GRJDÿDMH� WH� ]DWHþHQR� VWDQMH�
L]JUDGQMH��'RGDWQL�XYLG�X�XYMHWH�RWMHFDQMD�QD�SRGUXþMX�JUDGD�.DUORYFD�SULND]DQ�MH�QD�VOLFL�
���JGMH�VX�WRþNDVWR�XFUWDQL�4�+�RGQRVL��3ULND]�VH�RGQRVL�QD�SUR¿O�.DUORYDF�QD�ULMHFL�.XSL��
%D]LUD�VH�QD�UH]XOWDWLPD�SURUDþXQD�QD�VLPXODFLMVNRP�PRGHOX�]D�UD]GREOMH�������������±�
������������JRGLQH��0RJXüH�MH�XRþLWL�YHOLNX�ãLULQX�SHWOMH��3RVOMHGLFD�MH�WR�QHVWDFLRQDUQRV-
WL�L�XVSRUQRJ�GMHORYDQMD�NRMH�VH�MDYOMD�QD�SUHGPHWQRP�SRGUXþMX��9LGOMLYR�MH�GD�LVWL�SURWRN�
PRåH�SURüL�SUR¿ORP�X�UDVSRQX�YRGRVWDMD�RG�þDN���PHWDUD��=D�LVWL�SURWRN��QLåL�YRGRVWDML�
RELþQR�VH�SRVWLåX�X�ID]L�SRUDVWD�YDOD��GRN�VH�YLãL�YRGRVWDML�SRVWLåX�X�ID]L�RSDGDQMD�YDOD�

3RG�SURMHNWQLP�YHOLNRYRGQLP�UHåLPRP�X�RNYLUX�RYRJD�UDGD�SRGUD]XPLMHYDMX�VH�PMHUR-

GDYQH�YRGQH�UD]LQH�L�SURWRFL�QD�RVQRYX�NRMLK�VH�GLPHQ]LRQLUDMX�SRMHGLQL�HOHPHQWL�VXVWDYD�
REUDQH�RG�SRSODYD��QDVLSL�L�UHJXODFLMVNH�JUDÿHYLQH���
0MHURGDYQH�YHOLþLQH�QD�SRMHGLQLP�GLRQLFDPD�YRGRWRND��UHWHQFLMD�L�NDQDOD��SRVOMHGLFD�VX�
SURODVND�YDORYD�UD]OLþLWH�JHQH]H��6XYUHPHQL�VLPXODFLMVNL�PDWHPDWLþNL�PRGHOL�RPRJXüXMX�
DQDOL]X� YHOLNRJ� EURMD� WHRUHWVNLK� YHOLNRYRGQLK� VLWXDFLMD�� 2QH� VX� GH¿QLUDQH� XOD]QLP�
YHOLþLQDPD�SURWRND�YRGRVWDMD�QD�UXEQLP�SUR¿OLPD�PRGHOD�
3URMHNWQH�YHOLþLQH�YRGRVWDMD�SURWRND�X�KLGURWHKQLþNRM�VX�SUDNVL�XJODYQRP�XWHPHOMHQH�QD�
UDþXQX�YMHURMDWQRVWL�SRMDYH��8�RNYLUX�RYRJ� UDGD�XND]XMH�VH�QD�þLPEHQLNH�NRML�QD�QMLK�
LPDMX�]QDþDMDQ�XWMHFDM�
�� GXOMLQD�KLGURORãNRJ�QL]D�SUL�SURUDþXQX�YMHURMDWQRVWL�YHOLNLK�YRGD�
�� RGDELU�PMHURGDYQLK�NRQVXPSFLMVNLK�NULYXOMD�SUL�SURUDþXQX�SURWRND�
�� RGDELU�PMHURGDYQH�IXQNFLMH�UDVSRGMHOH�YMHURMDWQRVWL�YHOLNLK�YRGD�
�� XSUDYOMDþNL�NULWHULML�X�þYRUX�%URGDUFL�

velikih voda

3UL� RGUHÿLYDQMX� YMHURMDWQRVWL� SRMDYH� YHOLNH� YRGH�� X� VYLMHWX� VH� QDMþHãüH� NRULVWH� GYLMH�
PHWRGH�$0��$QQXDO�0D[LPXP��LOL�327��3HDN�RYHU�WUHVKROG���SUL�þHPX�MH�NRG�QDV�]DVWX-

pljenija prva.

*OHGDMXüL�VWDWLVWLþNL��QHSRX]GDQRVW�üH�XYLMHN�ELWL�YHüD�]D�NUDWNH�VHULMH��1DMEROMD�SURFMHQD�
RGUHÿHQH�YULMHGQRVWL�LPD�YHüX�YMHURMDWQRVW�ELWL�EOLåH�ÄSUDYRM³�YULMHGQRVWL�XNROLNR�MH�QL]�
SRGDWDND�GXOML��6�GUXJH�SDN�VWUDQH��SUL�GXOMLP�QL]RYLPD�SULVXWQD�MH�YHüD�PRJXüQRVW�QH-
KRPRJHQRVWL�SRGDWDND�
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'XOMLQD� QL]D� ]QDþDMQR� XWMHþH� QD� UH]XOWDWH� DQDOL]H� YMHURMDWQRVWL�� 3UHPD� 6XEUDPDQ\D�X�
��������SRWUHEDQ�MH�PLQLPDOQR����JRGLãQML�QL]�SRGDWDND��1L]�NUDüL�RG����JRGLQD�EH]YULMH-
GDQ�MH�X�DQDOL]DPD�YMHURMDWQRVWL��ýLP�MH�QL]�GXOML�WLP�MH�EROMH��QDUDYQR�SRG�SUHWSRVWDYNRP�
KRPRJHQLK�L�SRX]GDQLK�SRGDWDND��8�SUDYLOX��WUHEDOR�EL�L]EMHJDYDWL�SURFMHQX�YHOLNLK�YRGD�
YHüLK�SRYUDWQLK�UD]GREOMD�RG�GYRVWUXNH�GXOMLQH�QL]D�UDVSRORåLYLK�SRGDWDND�
3URYHGHQH�VX�DQDOL]H�QD�SULPMHUX�YRGRPMHUQLK�SRVWDMD�.DPDQMH�L�9HOHPHULü��,]YUãHQ�MH�
SURUDþXQ�YMHURMDWQRVWL�SRMDYH�����JRGLãQMH�YRGH�QD�UDVSRORåLYLP�QL]RYLPD�SRGDWDND��8�
VOXþDMX�93�.DPDQMH�WR�MH�QL]�RG����JRGLQD��D�X�VOXþDMX�93�9HOHPHULü��ULMHþ�MH�R�QL]X�RG�
��� JRGLQD�� ,QLFLMDOQR� VX� SURUDþXQDWH� YMHURMDWQRVWL� SRMDYH� ����JRGLãQMH� YHOLNH� YRGH� ]D�
QL]RYH�RG�SUYLK����JRGLQD��/RJ�3HDUVRQ�����D�]DWLP�VX�QL]RYL�SRYHüDYDQL�]D�VHJPHQWH�SR�
��JRGLQD��'LR�UH]XOWDWD�DQDOL]D�SULND]DQ�MH�QD�VOLFL����9LGOMLYR�MH�NDNR�MH�V�SURGXOMHQMHP�
QL]D�SULVXWDQ�WUHQG�VPDQMHQMD�SURFLMHQMHQH�YULMHGQRVWL�YRGRVWDMD�����JRGLãQMHJ�SRYUDWQRJ�
UD]GREOMD��8NROLNR�VH�SUHNR�NRQVXPSFLMVNRJ�L]UD]D�YRGRVWDML�SUHYHGX�X�SURWRNH��WDGD�UD]-
OLND�X�SURFMHQL�����JRGLãQMHJ�SURWRND�XVOLMHG�UD]OLNH�X�GXOMLQL�QL]D�QD�93�.DPDQMH�L]QRVL�
����P3�V��������������P3�V���WM��RNR�������D�UD]OLND�QD�93�9HOHPHULü�����P3�V����������
P3�V���WM��RNR������

6OLND����8WMHFDM�GXOMLQH�QL]D�KLGURORãNLK�SRGDWDND�QD�UH]XOWDWH�SURUDþXQD�����JRGLãQMH�
YHOLNH�YRGH��93�.DPDQMH�

7UHED�QDJODVLWL�GD�MH�SUHWKRGQR�SURYHGHQLP�DQDOL]DPD�LVSLWDQD�KRPRJHQRVW�QL]RYD��NDR�L�
WUHQG��1L]RYL�VX�VH�SRND]DOL�KRPRJHQLPD��D�]QDþDMQLML�WUHQGRYL�QLVX�SULVXWQL�
3UHPD�%HQVRQX�L�&DUWHUX��������QD�RVQRYX���JRGLãQMHJ�QL]D�PRJXüD�SRJUHãND�X�SURFMHQL�
���JRGLãQMH�YRGH�RG�þDN�������3URGXOMHQMHP�QL]D�QD����JRGLQD��RþHNLYDQD�SRJUHãND�VH�
VPDQMXMH�QD�RNR�������1L]RYL�QD�NRMLPD�VX�X�SURãORVWL�YUãHQH�DQDOL]H�NDUORYDþNRJ�VXV-
WDYD�SRþLQMX�RELþQR�V�������JRGLQRP��ãWR�RGJRYDUD�YUHPHQVNRM�WRþNL�]DYUãHWND�UDGRYD��
2E]LURP�GD�VX�UDþXQDMXüL�RG�WDGD�ELOL�GRVWXSQL�UHODWLYQR�NUDWNL�QL]RYL��WUHED�LPDWL�QD�XPX�
RJUDQLþHQX�SRX]GDQRVW�WLK�DQDOL]D�
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vjerojatnosti velikih voda

.RQVXPSFLMVNH�NULYXOMH�SULND]XMX�RGQRV�YRGRVWDMD�L�SURWRND��D�NRQVWUXLUDMX�VH�QD�RVQRYX�
SURYHGHQLK�YRGRPMHUHQMD��9RGRPMHUHQMD�VX�X�SRGUXþMX�YHOLNLK�YRGD�UHODWLYQR�ULMHWND��D�
NRQVXPSFLMVNH�NULYXOMH�X�SUDYLOX�HNVWUDSROLUDQH��,DNR�MH�QDþHOQR�SRYUHPHQD�L]PMHQD�NRQ-

VXPSFLMVNLK�NULYXOMD�XVOLMHG�SURPMHQD�X�YRGRPMHUQRP�SUR¿OX�SRWUHEQD�L�QXåQD��RQD�QLMH�
XYLMHN�L�RSUDYGDQD��RVRELWR�X�GRPHQL�YHOLNLK�YRGD�
1D�VOLFL���SULND]DQD�MH�NRQVXPSFLMVND�NULYXOMD�]D�MHGQX�RG�SURPDWUDQLK�XOD]QLK�YRGRP-

MHUQLK�SRVWDMD��NRQNUHWQR�93�9HOHPHULü��8FUWDQH�VX�GYLMH�DQYHORSQH�NRQVXPSFLMVNH�NULY-

XOMH��WM��RQH�NRMH�]D�LVWL�YRGRVWDM�GDMX�QDMPDQML��RGQRVQR�QDMYHüL�SURWRN��9LGOMLYR�MH�GD�VH�
SUL�YRGRVWDMX�RG�����FP��SULEOLåQR�RGJRYDUD�����JRGLãQMHP��YULMHGQRVW�SURWRND�PRåH�
NUHWDWL�X�UDVSRQX�RG�����GR�����P3�V��UD]OLND�RG��������6OLþQD�MH�DQDOL]D�XþLQMHQD�]D�93�
.DPDQMH��JGMH�VH�]D�����JRGLãQML�YRGRVWDM�NUHüH�X�UDVSRQX�RG������P3�V�GR������P3�V�
�UD]OLND�RG�������RYLVQR�R�NRULãWHQRM�NRQXPSFLMVNRM�NULYXOML�

6OLND����5D]OLND�X�NRQVXPSFLMVNLP�NULYXOMDPD�QD�93�9HOHPHULü�RYLVQR�R�JRGLQL�QDVWDQND

2EMH�UD]PDWUDQH�ORNDFLMH�LPDMX�YUOR�VWDELODQ�SUR¿O�SD�VX�UD]OLNH�X�NRQVXPSFLMVNLP�L]-
UD]LPD� GMHORPLþQR� SRVOMHGLFD� UD]OLþLWRJ� VNXSD� YRGRPMHUHQMD� QD� NRMLPD� VX� ED]LUDQH�� D�
GMHORPLþQR�SRVOMHGLFD� HNVWUDSRODFLMH�� SUL� þHPX� VH�QH�PRåH� VD� VLJXUQRãüX� UHüL� NRMD�RG�
þLWDYRJ�VSHNWUD�NULYXOMD�MH�SRX]GDQLMD��8�YLãHJRGLãQMHP�QL]X�NRML�VOXåL�]D�SURUDþXQ�YMHUR-

MDWQRVWL��YULMHGQRVWL�SURWRND�VH�UDþXQDMX�SUHPD�UD]OLþLWLP�NULYXOMDPD��NRMH�VX�SURFMHQRP�
L]UDÿLYDþD�PRJOH�ELWL�L�GUXJDþLMH��8ND]XMH�VH�QD�RYDM�L]YRU�QHSRX]GDQRVWL�SUL�SURUDþXQX�
XOD]QLK�YDULMDEOL�
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3.2.3. Utjecaj odabira mjerodavne funkcije raspodjele vjerojatnosti 

1DMþHãüH� VH� X� KLGURORJLML� SULPMHQMXMX� QHVLPHWULþHQH� WHRULMVNH� NULYXOMH� UD]GLREH� YMHUR-

MDWQRVWL��3HDUVRQRYH�IXQNFLMH�UD]GLREH��*XPEHORYD��*DOWRQRYD�±�ORJ�QRUPDOQD�UD]GLRED�
i dr.).

2GDELU�PMHURGDYQH� IXQNFLMH� YDåDQ� MH� NRUDN� X� DQDOL]L� XþHVWDORVWL��.DR� NULWHULM� RGDELUD�
X�SUDNVL�VH�NRULVWH�UD]OLþLWL�WHVWRYL��QSU��+,����6�.��LOL�SDN�YL]XDOQD�SULODJRGED�NULYXOMH�
HPSLULMVNLP�YMHURMDWQRVWLPD�
8�WDEOLFL���MH�NDR�SULPMHU�GDQ�SULND]�SURUDþXQDWLK�YULMHGQRVWL�YRGRVWDMD�QD�YRGRPMHUQRM�
SRVWDML�9HOHPHULü�]D�QL]�RG�������GR�������JRGLQH�SUHPD�UD]OLþLWLP�IXQNFLMDPD�UD]GLREH��
9LGOMLYR�MH�NDNR�VH�SURFMHQD�����JRGLãQMH�YHOLNH�YRGH�]QDWQR�PLMHQMD��RYLVQR�R�UD]GLREL��
%LWQR� MH�XRþLWL� UDVSRQ�PRJXüLK�YULMHGQRVWL�� RE]LURP�GD�XVYRMHQD�YULMHGQRVW�SRþLYD�QD�
VWUXþQRM�SURFMHQL�L]UDÿLYDþD��

7DEOLFD����3URUDþXQDWH�YULMHGQRVWL�YRGRVWDMD�SR�SRYUDWQLP�UD]GREOMLPD�QD�93�
9HOHPHULü�]D�UD]OLþLWH�IXQNFLMH�UDVSRGMHOH�YMHURMDWQRVWL

POVRATNO 
RAZDOBLJE

[GOD]

VJEROJA-
TNOST 

D I S T R I B U C I J A

GAUSS GALTON
PEARSON

3
log

PEARSON3
GUMBEL

FP FP FP FP FP

2 50 397 388 418 424 385

5 20 461 475 459 464 452

10 10 494 528 471 471 496

20 5 521 576 477 474 538

25 4 529 591 479 474 551

50 2 552 636 482 475 593

100 1 573 679 484 475 634

1000 0.1 630 816 485 475 769

9RGQL�UHåLP�QH�RGUHÿXMX�VDPR�KLGURORJLMD�L�KLGUDXOLND��YHü�MH�MHGQLP�GLMHORP�RQ�UH]XOWDW�
XSUDYOMDþNH�SROLWLNH��GH¿QLUDQH�]D�REMHNWH�NRMLPD�MH�PRJXüH�XSUDYOMDWL��
8NROLNR�VH�JRYRUL�R�JUDGX�.DUORYFX��X�WRP�NRQWHNVWX�QDMYHüL�]QDþDM�GDNDNR�LPD�XVWDYD�
Brodarci.

2VQRYQD�LGHMD�WUHEDOD�EL�ELWL�YHOLNH�YRGH�GUåDWL�X�RVQRYQRP�ULMHþQRP�WRNX�GRN�JRG�VX�
X�]DGDQLP�RNYLULPD��D�LQWHUYHQLUDWL� WHN�NDGD�GRÿH�GR�QDUXãDYDQMD�SRVWDYOMHQLK�JUDQLFD�
L� WR�QD�NRQWUROLUDQL�QDþLQ��RGWHUHüXMXüL�NDQDORP�.XSD�.XSD� VDPR�QHSULKYDWOMLYL�YLãDN�
vodnoga vala.

8�UDQLMLP�DQDOL]DPD�XSUDYOMDþNL�NULWHULML�ELOL�VX�XJODYQRP�ED]LUDQL�QD�GRSXãWHQLP�SUR-

WRFLPD�NUR]�.DUORYDF��NRML�VX�SDN�RGUHÿHQL�QD�WHPHOMX�SURUDþXQD�VWDFLRQDUQRJ�WHþHQMD��
3URUDþXQL�QD�PRGHOLPD�QHVWDFLRQDUQRJ�WHþHQMD�SRND]XMX�NDNR�MH�þHVW�VOXþDM�GD�GROD]L�GR�
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SUHNRUDþHQMD�SULKYDWOMLYLK�YRGQLK�UD]LQD��LDNR�VX�SURWRFL�PDQML�RG�GRSXãWHQLK��8]URN�WRM�
SRMDYL�OHåL�X�ãLURNLP�SURWRþQLP�SHWOMDPD�V�YHOLNLP�UDVSRQRP�YRGQLK�UD]LQD�]D�LVWL�SURWRN��
2E]LURP�QD�WR��WUHEDOR�EL�QDSXVWLWL�NRQFHSW�GRSXãWHQLK�SURWRND��D�NULWHULMH�PDQLSXODFLMH�
XVWDYRP�%URGDUFL�ED]LUDWL�LVNOMXþLYR�QD�YRGQLP�UD]LQDPD��1D�WDM�QDþLQ�MH�PRJXüH�YHOLNR-

YRGQH�UD]LQH�QD�SRGUXþMX�JUDGD�.DUORYFD�GUåDWL�LVSRG�XQDSULMHG�]DGDQH�NRWH��GRN�EL�VH�
NDQDORP�.XSD�.XSD�UDVWHUHüLYDR�YHüL�LOL�PDQML�SURWRN��RYLVQR�R�KLGURORãNRM�VLWXDFLML�WH�
XVSRUQRP�GMHORYDQMX�ULMHNH�.RUDQH��2GOXNRP�R�QDþLQX�XSUDYOMDQMD�XVWDYRP�%URGDUFL�VH�
GLUHNWQR�XWMHþH�QD�SRWUHEQX�YHOLþLQX�L]JUDGQMH�]DãWLWQLK�JUDÿHYLQD�

2E]LURP�GD�MH�.DUORYDF�JUDG�QD�þHWLUL�ULMHNH��VDJOHGDQL�VX�KLGURORãNL�XOD]L�QD�VYDNRM�RG�
QMLK��2YL�XOD]L�VH�QDOD]H�X]YRGQLMH�X�VOLYX��QR�X�NRQDþQLFL�GH¿QLUDMX�YRGQL�UHåLP�L�X�VD-
PRP�JUDGX��3R�L]QRVX�GRWRND�GRPLQLUDMX�.XSD��93�.DPDQMH��L�.RUDQD��93�9HOHPHULü��
SD�MH�L�YHüLQD�REUDGD�X�RYRPH�UDGX�SULND]DQD�QD�QMLKRYX�SULPMHUX��,DNR�MH�ULMHþ�R�L]XþHQRP�
VOLYX��RGOXNH�NRMH�SUL�KLGURORãNLP�REUDGDPD�L]UDÿLYDþ�WUHED�GRQRVLWL�VWUXþQRP�SURFMHQRP�
LPDMX�]QDþDMDQ�XSOLY�QD�NRQDþQH�PMHURGDYQH�YULMHGQRVWL�SURL]DãOH�L]�WLK�REUDGD��6YDND�
RG�RGOXND�SULOLNRP�SURFMHQH�PRåH�LüL�X�VPMHUX�RGDELUD�PDQMH��LOL�SDN�YHüH�YULMHGQRVWL�
8NROLNR�VH�XWMHFDML�VXSHUSRQLUDMX�WH�VH�XVSRUHGH�GRQMD�L�JRUQMD�DQYHORSQD�YULMHGQRVW�SUH-
PD�VYDNRP�RG�UD]PDWUDQLK�þLPEHQLND��YLGOMLYR�MH�NDNR�VH�SURFMHQD�NUHüH�X�ãLURNRP�UD-
VSRQX��SUL�þHPX�QLWL�MHGQD�RG�UXEQLK�YULMHGQRVWL�]DSUDYR�QLMH�IRUPDOQR�QHWRþQD��QR�PRåH�
ELWL�]QDWQR�SRGFLMHQMHQD�LOL�SUHFLMHQMHQD�
.RQNUHWQR��PMHURGDYQL�����JRGLãQML� SURWRFL� QD�XOD]QLP�SUR¿OLPD�PRJX�ELWL�PLQLPDO-
QL�� NDR� SRVOMHGLFD� DQDOL]H� YMHURMDWQRVWL� QD� GXOMLP� QL]RYLPD� X� NRMLPD� VX� þODQRYL� QL]D�
SURUDþXQDWL� SUHPD� RGDEUDQRP� NRQVXPSFLMVNRP� L]UD]X� L]� VSHNWUD� NRML� ]D� LVWL� YRGRVWDM�
GDMH�QDMPDQML�SURWRN�WH�MH�SRYUK�VYHJD�RGDEUDQD�UDVSRGMHOD�YMHURMDWQRVWL�SUHPD�NRMRM�MH�
SURUDþXQDWD�YULMHGQRVW�QDMPDQMD��'UXJD�NUDMQRVW�VX�PDNVLPDOQL�SURWRFL��NDR�SRVOMHGLFD�
DQDOL]H� YMHURMDWQRVWL� QD� NUDüLP� QL]RYLPD� X� NRMLPD� VX� þODQRYL� QL]D� SURUDþXQDWL� SUHPD�
RGDEUDQRP�NRQVXPSFLMVNRP�L]UD]X�L]�VSHNWUD�NRML�]D�LVWL�YRGRVWDM�GDMH�QDMYHüL�SURWRN�WH�
MH�QD�NUDMX�MRã�RGDEUDQD�L�UDVSRGMHOD�YMHURMDWQRVWL�SUHPD�NRMRM�MH�SURUDþXQDWD�YULMHGQRVW�
QDMYHüD�
2VLP�KLGURORãNLK�REUDGD��]QDþDMDQ�XWMHFDM�QD�YRGQL�UHåLP�LPDMX�L�XSUDYOMDþNL�NULWHULML�]D�
þYRURYH�X�NRMLPD�MH�PRJXüD�UHJXODFLMD��2QL�VX�GLUHNWQR�YH]DQL�X]�PMHURGDYQH�KLGURORãNH�
YHOLþLQH��D�]DMHGQR�GH¿QLUDMX�YRGQL�UHåLP�
3UL�RGDELUX�PMHURGDYQLK�YULMHGQRVWL�XOD]QLK�KLGURORãNLK�SDUDPHWDUD��DOL�L�QDþLQD�XSUDYO-
MDQMD�VXVWDYRP��WUHED�VWRJD�ELWL�RSUH]DQ��LPDMXüL�X�YLGX�NDNR�VYDNL�RGDELU�LPD�QD�WHUHQX�
UHSHUNXVLMH�X�YLGX�YHOLþLQH�L]JUDGQMH�SRMHGLQLK�HOHPHQDWD�NRQDþQRJ�UMHãHQMD��SURL]DãOLK�
L]�RYLK�XOD]QLK�YHOLþLQD�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.15.

RIJECI SAVI OD JESENICA DO NOVE GRADIŠKE

6$ä(7$.�� .OMXþQL� FLOM� RYRJ� UDGD� MH� DQDOL]D� SRVWRMHüHJ� VXVWDYD� REUDQH� RG� SRSODYD� L�
QMHJRYD� DNWXDOL]DFLMD�� XYDåDYDMXüL� QRYH� KLGURORãNH� YHOLþLQH�� D� UH]XOWDW� þHJD� VX� QRYL� L�
XVNODÿHQL� SDUDPHWUL� SURMHNWLUDQMD��&MHORYLWR� MH� VDJOHGDQR� VWDQMH� SRVWRMHüHJ� VXVWDYD� QD�
GLRQLFL� ULMHNH� 6DYH� RG� JUDQLFH� V� 5HSXEOLNRP� 6ORYHQLMRP� �-HVHQLFH�� GR� XWRND� 7UQDYH�
�1RYD�*UDGLãND���1D�WHPHOMX�QRYLK�JHRGHWVNLK�SRGORJD��VQLPOMHQLK�/,'$5�WHKQRORJL-
MRP��Ä3URMHNW�6DYD�/,'$5³���DNWXDOL]LUDQLK�KLGURORãNR���KLGUDXOLþNLK�XOD]D�L�SURYHGHQH�
SUHOLPLQDUQH�NDWHJRUL]DFLMH�QDVLSD��QD�RYRP�VORåHQRP�VXVWDYX�REUDQH�RG�SRSODYD�SULPL-
MHQMHQ� MH� SUREDELOLVWLþNL� SULVWXS� SURFMHQL� SRSODYQLK� UL]LND�� D� VYH� VD� FLOMHP� L]QDODåHQMD�
RSWLPDOQRJ�UMHãHQMD��2VQRYX�RYRJ�VXVWDYD�þLQH�QL]LQVND�UHWHQFLMVND�SRGUXþMD�YROXPHQD�
RNR�������KP���QDVLSL�GXOMLQH�RNR�����NP��QL]�UHJXODFLMVNLK�REMHNDWD��SUHOMHYD��XVWDYD��
L�RGWHUHWQL�NDQDOL��3RYUãLQD�LGHQWL¿FLUDQRJ��SRWHQFLMDOQR�SODYOMHQRJ�SRGUXþMD�L]QRVL�RNR�
����NP�� V� RNR��������� VWDQRYQLND��2VLP� L]JUDGQMH� QRYLK� L� UHNRQVWUXNFLMH� SRVWRMHüLK�
QDVLSD� L� GUXJLK� SUDWHüLK� JUDÿHYLQD�� WHåLãWH� UMHãHQMD� MH� XVPMHUHQR� QD� PMHUH� SULURGQRJ�
]DGUåDYDQMH�YRGH��RGQRVQR�QD�NRULãWHQMH�SXQRJ�NDSDFLWHWD�SRVWRMHüLK� UHWHQFLMVNLK�SUR-

VWRUD��0MHUDPD�SULURGQRJ� ]DGUåDYDQMD�YRGH� ]QDþDMQR�XWMHþHPR�QD� WURãNRYH� L]JUDGQMH�
UHNRQVWUXNFLMH�QDVLSD�L�UHJXODFLMVNLK�JUDÿHYLQD��.UR]�RSFLMVNX�DQDOL]X�MH�UD]PRWUHQ�ãLURNL�
VSHNWDU�GLVWULEXFLMH�SURWRND�V�FLOMHP�GH¿QLUDQMD�RSWLPDOQRJ�UMHãHQMD�REUDQH�RG�SRSODYD�
SURPDWUDQRJ�SRGUXþMD�X�FLMHORVWL��8� WRP� MH�SURFHVX�XWYUÿHQD�SRWUHED�SUHQDPMHQH�GHV-
QRREDOQRJ�SRSODYQRJ�SRGUXþMD�ULMHNH�6DYH�QL]YRGQR��L]PHÿX�=DJUHED�L�6LVND��2GUDQVNR�
SROMH���X�UHWHQFLMX��3RVHEQRVW�MH�RYRJ�NRQFHSWD�QMHJRY�SRYROMDQ�XWMHFDM�QD�ELRUD]QROLNRVW��
ãWR� VH�SRVWLåH�SULURGQLP�]DGUåDYDQMHP�YRGH�QD� ãLURNLP�UHWHQFLMVNLP�SRYUãLQDPD��DOL� L�
UHVWDXUDFLMRP�SDUDOHOQRJ�WHþHQMD�V�ULMHNRP�6DYRP��7DNRÿHU��SRVWLåH�VH�XMHGQDþHQD�UD]LQD�
VLJXUQRVWL�FMHORNXSQRJ�]DREDOMD�L�GRVWXSQRVW�GR�VYLK�GLMHORYD�VXVWDYD�ãWR�MH�SUHWSRVWDYND�
]D�XþLQNRYLWX�SURYHGEX�PMHUD�REUDQH�RG�SRSODYD�L�QMHJRYR�RGUåDYDQMH�
./-8ý1(�5,-(ý,��SRSODYQL�UL]LN��6DYD��6UHGQMH�3RVDYOMH��UHWHQFLMD��QDVLS

SAVA RIVR FROM JESENICE TO NOVA GRADIŠKA

$%675$&7��7KH�SULPDU\�DLP�RI�WKLV�SDSHU�LV�WKH�DQDO\VLV�RI�WKH�H[LVWLQJ�ÀRRG�SURWHF-
WLRQ�V\VWHP�DQG�LWV�XSGDWH�LQ�YLHZ�RI�WKH�QHZ�K\GURORJLFDO�DVSHFWV��DQG�UHVXOWLQJ�LQ�QHZ��



736

KDUPRQLVHG�GHVLJQ�SDUDPHWHUV��7KH�VWDWXV�RI�WKH�H[LVWLQJ�V\VWHP�LQ�WKH�6DYD�5LYHU�VHF-
WLRQ�IURP�WKH�ERUGHU�ZLWK�WKH�5HSXEOLF�RI�6ORYHQLD��-HVHQLFH��WR�WKH�7UQDYD�FRQÀXHQFH�
�1RYD�*UDGLãND��ZDV� FRQVLGHUHG� LQ� DQ� LQWHJUDWHG�PDQQHU��%DVHG�RQ� WKH� QHZ�JHRORJL-
FDO�EDVHOLQH�PDWHULDOV�VXUYH\HG�XVLQJ�WKH�/,'$5�WHFKQRORJ\��³3URMHFW�6DYD�/,'$5³���
XSGDWHG�K\GURORJLFDO�DQG�K\GUDXOLF�LQSXWV�DQG�FRQGXFWHG�SUHOLPLQDU\�FDWHJRULVDWLRQ�RI�
HPEDQNPHQWV��D�SUREDELOLW\�DSSURDFK�ZDV�DSSOLHG�WR�ÀRRG�ULVN�DVVHVVPHQW�RI�WKLV�FRP-

SOH[�ÀRRG�SURWHFWLRQ�V\VWHP��ZLWK�WKH�RYHUDOO�DLP�WR�¿QG�WKH�RSWLPDO�VROXWLRQ��7KH�EDVLV�
RI�WKLV�V\VWHP�LV�FRPSULVHG�RI�ORZODQG�UHWHQWLRQ�DUHDV�ZLWK�D�YROXPH�RI�DSSUR[LPDWHO\�
������KP���HPEDQNPHQWV� LQ� WKH� OHQJWK�RI�DERXW�����NP��D� VHULHV�RI� UHJXODWLRQ� IDFLOL-
WLHV��ZHLUV��VOXLFHV��DQG�UHOLHI�FDQDOV��7KH�VXUIDFH�RI�LGHQWL¿HG�SRWHQWLDO�ÀRRGLQJ�DUHDV�
HTXDOV�DSSUR[LPDWHO\�����NP��DQG�KDYH�D�SRSXODWLRQ�RI�DERXW����������,Q�DGGLWLRQ�WR�
WKH�FRQVWUXFWLRQ�RI� WKH�QHZ�HPEDQNPHQWV�DQG� WKH� UHFRQVWUXFWLRQ�RI� WKH�H[LVWLQJ�RQHV��
LQFOXGLQJ�RWKHU�DFFRPSDQ\LQJ�IDFLOLWLHV��WKH�IRFXV�RI�WKH�VROXWLRQ�DUH�PHDVXUHV�RI�QDWXUDO�
ZDWHU�UHWHQWLRQ��L�H��XVH�RI�WKH�IXOO�FDSDFLW\�RI�WKH�H[LVWLQJ�UHWHQWLRQ�DUHDV��7KH�PHDVXUHV�
RI�QDWXUDO�ZDWHU�UHWHQWLRQ�VLJQL¿FDQWO\�D൵HFW�WKH�FRQVWUXFWLRQ�UHFRQVWUXFWLRQ�FRVWV�RI�HP-

EDQNPHQWV�DQG�UHJXODWLRQ�IDFLOLWLHV��7KH�RSWLRQ�DQDO\VLV�FRQVLGHUHG�D�ZLGH�VSHFWUXP�RI�
GLVFKDUJH�GLVWULEXWLRQ�LQ�RUGHU�WR�GH¿QH�WKH�RSWLPDO�VROXWLRQ�IRU�ÀRRG�SURWHFWLRQ�RI�WKH�
HQWLUH�VXEMHFW�DUHD��$V�SDUW�RI�WKLV�SURFHVV��LW�ZDV�GHWHUPLQHG�WKDW�WKH�ULJKW�EDQN�ÀRRG-

SODLQV�RI�WKH�6DYD�GRZQVWUHDP��EHWZHHQ�=DJUHE�DQG�6LVDN��2GUDQVNR�SROMH���QHHG�WR�EH�
UHSXUSRVHG�LQWR�D�UHWHQWLRQ�EDVLQ��7KH�XQLTXHQHVV�RI�WKLV�FRQFHSW�LV�LWV�IDYRXUDEOH�LPSDFW�
RQ�ELRGLYHUVLW\��ZKLFK� LV�DFKLHYHG�ERWK�E\�QDWXUDOO\� UHWDLQLQJ�ZDWHU�RQ�ZLGH�UHWHQWLRQ�
VXUIDFHV�DQG�E\�UHVWRULQJ�D�SDUDOOHO�ÀRZ�ZLWK�WKH�6DYD�5LYHU��)XUWKHUPRUH��WKLV�HQVXUHV�D�
XQLIRUP�VDIHW\�OHYHO�IRU�WKH�HQWLUH�KLQWHUODQG�DV�ZHOO�DV�DFFHVV�WR�DOO�SDUWV�RI�WKH�V\VWHP��
ZKLFK�LV�D�SUHUHTXLVLWH�IRU�H൶FLHQW�LPSOHPHQWDWLRQ�RI�ÀRRG�SURWHFWLRQ�PHDVXUHV�DQG�WKH�
PDLQWHQDQFH�RI�WKH�V\VWHP��
.(<:25'6��)ORRG�ULVN��6DYD��6UHGQMH�3RVDYOMH��UHWHQWLRQ�EDVLQ��HPEDQNPHQW

1. UVOD

6XVWDY� REUDQH� RG� SRSODYD� 6UHGQMHJ� 3RVDYOMD� VH� SURWHåH� RG� JUDQLFH� V� 5HSXEOLNRP�
6ORYHQLMRP��-HVHQLFH��GR�XãüD�7UQDYH��1RYD�*UDGLãND���.RQFHSW�NDNDY�GDQDV�SR]QDMHPR�
VH�SRþHR�REOLNRYDWL�L�L]JUDÿLYDWL�SULMH�JRWRYR�SROD�VWROMHüD��QDNRQ�YHOLNH�SRSODYH�������
JRGLQH��L�WR�NDR�VXVWDY�REUDQH�RG�SRSODYD�VD�FLOMHP�]DãWLWH�SUYHQVWYHQR�JUDGD�=DJUHED��
D�]DWLP�L�RVWDOLK�JUDGRYD�QDVHOMD�X]�ULMHNX�6DYX��6XVWDY�QLNDGD�QLMH�X�SRWSXQRVWL�GRYUãHQ�
SUHPD�L]YRUQRM�]DPLVOL�
3RGUXþMH�REXKYDWD�MH�VUHGLãQML�SURVWRU�5HSXEOLNH�+UYDWVNH��*ODYQL�YRGRWRN�SRGUXþMD�MH�
ULMHND�6DYD��1DMYDåQLML�SULWRFL�VX�ULMHND�.XSD��NRMD�XWMHþH�X�6DYX�NRG�JUDGD�6LVND�L�ULMHND�
8QD��NRMD�XWMHþH�NRG�JUDGD�-DVHQRYFD��3UREOHPL�REUDQH�RG�SRSODYH�QD�SRGUXþMX�ULMHNH�
6DYH� ULMHãHQL� VX� X� QL]LQVNLP� GLMHORYLPD� NRULãWHQMHP� SULURGQLK� SRSODYQLK� GHSUHVLMD� ]D�
NRMH�VH�XRELþDMHQR�YHåH�QD]LY�ÄSROMH³��1DVHOMD�VX�X�YHüLQL�VOXþDMHYD�]DãWLüHQD�QDVLSLPD��
8� RNYLUX� RYRJD� UDGD�� SURPDWUDQ� MH� GLR� VXVWDYD� REUDQH� RG� SRSODYD� 6UHGQMH� 3RVDYOMH�
�62363���2PHÿHQ�MH�-HVHQLFDPD�L�XãüHP�7UQDYH�QD�ULMHFL�6DYL��-DPQLþNRP�.LVHOLFRP�QD�
ULMHFL�.XSL�WH�+UYDWVNRP�.RVWDMQLFRP�QD�ULMHFL�8QL�
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6OLND����3RVWRMHüH�VWDQMH�L]JUDÿHQRVWL�VXVWDYD�]DãWLWH�RG�SRSODYD�ULMHNH�6DYH�QD�
SRGUXþMX�5HSXEOLNH�+UYDWVNH

8]�QDVLSH��RVQRYQH�NRPSRQHQWH�UD]PDWUDQRJ�GLMHOD�VXVWDYD�REUDQH�RG�SRSODYD�þLQH�
�� 5DVWHUHWQL�NDQDOL��NDQDO�2GUD��NDQDO�/RQMD���6WUXJ����VOXåH�]D�HYDNXDFLMX�YLãND�YRGQLK�
NROLþLQD�L]�6DYH�X�UHWHQFLMVNH�SURVWRUH��þLPH�VH�NRPSHQ]LUD�QHGRVWDWQL�NDSDFLWHW�NRULWD�
rijeke Save,

�� 'LVWULEXFLMVNL� REMHNWL� ]D� PDQLSXODFLMX� �SUHOMHY� -DQNRPLU�� SUHOMHY� 3DODQMHN�� SUHOMHY�
.RãXWDULFD��XVWDYD�3UHYODND��XVWDYD�7UHEHå����VOXåH�]D�UHJXODFLMX�YRGQLK�NROLþLQD�XQXWDU�
VXVWDYD�

�� 5HWHQFLMVNL� SURVWRUL� �2GUDQVNR� SROMH�� äXWLFD�� /RQMVNR� SROMH�� 2SHND�� 7UVWLN�� 0RNUR�
SROMH��=HOHQLN����VOXåH�]D�SULKYDW�YLãND�YRGD��NRG�SURODVND�YRGQRJ�YDOD�

&LMHOR� UMHãHQMH� 62363� MH�� GDNOH� NRPELQDFLMD� XUHÿHQMD� YHOLNLK� UHWHQFLMVNLK� SURVWRUD� ]D�
SULKYDW� YLãND� YHOLNLK� YRGD� NRMH� ULMHND� 6DYD� QH� PRåH� NDSDFLWLUDWL� L� NODVLþQLK� UDGRYD��
L]JUDGQMD�QDVLSD� L� UHJXODFLMD�NRULWD��)XQNFLRQLUDQMH�62363�SRVWLåH� VH�QL]RP�REMHNDWD��
0MHUDPD� XSUDYOMDQMD� RYLVQR� R� VLWXDFLML� QDVWRML� VH� SRVWLüL� RSWLPDOQR� NRULãWHQMH� VYLK�
NDSDFLWHWD��D�WLPH�L�SR]LWLYQL�HIHNWL�]D�EUDQMHQD�SRGUXþMD�
1D� ãLUHP� VHNWRUX�=DJUHED� MH� WHþHQMH� XUHÿHQR� L� SUHGYLGLYR�� 6YRGL� VH� QD� SURSDJDFLMX� L�
NRQWUROLUDQX�UHGXNFLMX�XOD]QRJD�YDOD��VXNFHVLYQR�QD�SUHOMHYX�-DQNRPLU�L�XVWDYL�3UHYODND��
5HGXNFLMD� SURWRND� QD� SUHOMHYX� -DQNRPLU� VH� RGYLMD� QHNRQWUROLUDQR�� GRN� MH� QD� XVWDYL�
3UHYODND� PRJXüD� NRQWUROD�� 2WHUHüHQMH� QD� SUHOMHYX� -DQNRPLU� SRGEDFXMH� X� RGQRVX� QD�
SURMHNWLUDQH�YULMHGQRVWL��ãWR�VH�REMDãQMDYD�YHOLNLP�PRUIRORãNLP�SURPMHQDPD�NRULWD�6DYH�
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NUR]�=DJUHE�RG�YUHPHQD�NDG�MH�L]YUãHQR�GLPHQ]LRQLUDQMH�SUHOMHYD�
1L]YRGQR�RG�=DJUHED�]ERJ�ORPD�QLYHOHWH�GQD�L�XWMHFDMD�SULWRND�.XSH�GROD]L�GR�VQDåQRJ�
XVSRUD�JGMH�]ERJ�YLVLQH�L�NYDOLWHWH�QDVLSD�NRG�YHOLNLK�YRGD�GROD]L�GR�SUHOLMHYDQMD�L�SURERMD��
.RG�RSHUDWLYQH�REUDQH�RYGMH�WUHED�SULVLOQR�LQWHUYHQLUDWL�XJUDGQMRP�YUHüD�V�SLMHVNRP�QD�
GLMHORYLPD� QDVLSD� NRML� QH� ]DGRYROMDYDMX� YLVLQRP� L�LOL� NYDOLWHWRP�� 3ULVLOQD� LQWHUYHQFLMD�
RGQRVL�VH�L�QD�FLOMDQL�L�NRQWUROLUDQL�SURERM�QDVLSD��DNR�VH�]D�WR�XNDåH�SRWUHED��VD�FLOMHP�
VSDãDYDQMD� QL]YRGQR� XJURåHQLK� QDVHOMD�� 3ULVLOQR� UDVWHUHüHQMH� VH� RGYLMD� X� UDVSRORåLYL�
UHWHQFLMVNL� SURVWRU�� SULWRP� YRGHüL� UDþXQD� GD� VH� X� RSDVQRVW� QH� GRYHGH� ãLUH� RNUXåHQMH�
proboja.

1D�VHNWRUX�6LVND�GROD]L�GR�LQWHUIHUHQFLMH�VDYVNRJ�L�NXSVNRJ�YDOD�V�UH]XOWDQWRP�NRMD�X�
SUYRP�UHGX�RYLVL�R�VWXSQMX�NRLQFLGHQFLMH�XOD]QLK�NRPSRQHQWL�L�PRåH�ELWL�WROHUDQWQD��DNR�
VH�XOD]QH�NRPSRQHQWH�PLPRLOD]H��LOL�NDWDVWURIDOQD��DNR�XOD]QH�NRPSRQHQWH�NRLQFLGLUDMX���
-HGLQR�RGWHUHüHQMH�GR�QHGDYQR�ELOR�MH�QD�XãüX�2GUH�L�WR�RJUDQLþHQRJ�RSVHJD��8�SRVOMHGQMLK�
QHNROLNR�JRGLQD�X� IXQNFLML� MH� L� SUHOMHY�3DODQMHN�� NRML� LDNR� WUHQXWQR� VPDQMHQH� IXQNFLMH�
�SUREOHP� SURSXVWD� LVSRG� FHVWH� +UDVWHOQLFD� �� 3DODQMHN�� ]QDWQR� SULGRQRVL� SREROMãDQMX�
YRGQRJ�UHåLPD��,SDN��EXGXüL�GD�MH�WUDQVIRUPDFLMD�YRGQRJD�YDOD�RJUDQLþHQD�UHGXNFLMVNLP�
HIHNWRP�RWYRUHQRJD�XãüD�2GUH�L�GMHORPLþQR�IXQNFLRQDOQRJ�SUHOMHYD�3DODQMHN��SRQHNDG�
GROD]L�GR�JRPLODQMD�YRGD�L�]DJXãHQMD�QD�XãüX�.XSH��5LMHþ�MH�R�QHXSUDYOMLYLP�RNROQRVWLPD�
1D� VHNWRUX� -DVHQRYFD� GRPLQLUD� VWLKLMVND� RGWHUHWQD� DNWLYQRVW� QD� QHNROLNR� QH]DãWLüHQLK�
PMHVWD�� XãüX� 7UHEHåD�� XãüX� 6XQMH�� SUHOMHYX� .RãXWDULFD�� .RQWUROLUDQR� UDVWHUHüHQMH� X�
/RQMVNR�SROMH�YUãL� VH�XVWDYRP�7UHEHå��=D�FLMHOR�YHOLNRYRGQR�UD]GREOMH�NDUDNWHULVWLþQR�
MH�VWUXMDQMH�6DYH�X�]DREDOMH�NRMH�]DSRþLQMH�UDQR�L� WUDMH�GXJR��V�YLVRNLP�DPSOLWXGDPD�L�
YHOLNLP�RWHUHüHQLP�YROXPHQRP��,QWHUDNFLMD�6DYH�L�8QH�MH�PDQMH�L]UDåHQD��]ERJ�PDQMHJ�
UHODWLYQRJ�XGMHOD�SULWRND�L�]ERJ�RWYRUHQRVWL�SUHPD�]DREDOMX�NRMD�GMHORPLþQR�QHXWUDOL]LUD�
L� QDMQHSRYROMQLMH� XOD]QH� VLWXDFLMH�� 7HþHQMH� QLMH� RJUDQLþHQR� QD� ULMHþQR� NRULWR� L� XVNX�
LQXQGDFLMX��YHü�VH�]ERJ�QH]DãWLüHQRJ�WRND�6DYH�YRGD�L]OLMHYD�X�]DREDOQH�UHWHQFLMH�=HOHQLN�
�NUR]�XãüH�6XQMH��L�2SHND��NUR]�XãüH�VWDURJ�7UHEHåD��
=D�QDMQL]YRGQLML�GLR�VXVWDYD��VHNWRU�0DþNRYFD��NDUDNWHULVWLþQD� MH�VORERGQD�ÀXNWXDFLMD�
SUHNR�VDYVNH�REDOH�QD�SRWH]X�8VNRFL���0ODND��QD�XãüLPD�9HOLNRJ�L�0DORJ�6WUXJD�WH�XãüHP�
NDQDOD�/RQMD���6WUXJ��ýHVWR�MH�WR�YUDüDQMH�YRGD�L]�]DREDOMD��0RNUR�SROMH��QDWUDJ�X�ULMHNX�
6DYX��D�GRJDÿD�VH�QHNRQWUROLUDQR��VWLKLMVNL��=ERJ�VYHXNXSQRJ�X]YRGQRJ�UHWDUGDFLMVNRJ�
GMHORYDQMD��LQWHQ]LWHW�L]OD]QRJ�RWMHFDQMD�QH�L]OD]L�L]�GRSXãWHQLK�RNYLUD�
3URWRFL�VX�QD�YHOLNRP�GLMHOX�REUDÿHQRJ�WRND�QD�]DGRYROMDYDMXüL�QDþLQ�VYHGHQL�XQXWDU�LOL�
EOL]X�SRVWDYOMHQLK�JUDQLFD��GRN�YRGQH�UD]LQH�XJODYQRP�SUHNRUDþXMX�SURMHNWQR�SUHGYLÿHQH�
YULMHGQRVWL�
.RQFHSFLMD�REUDQH�RG�SRSODYD�QD�SUHGPHWQRP�SRGUXþMX�VH�SULPDUQR�RVODQMD�QD�QL]LQVND�
SRSODYQD�SRGUXþMD��2GUDQVNR�SROMH��=HOHQLN��/RQMVNR�L�0RNUR�SROMH���VWRJD�MH�ELOR�QXåQR�
SUHGYLGMHWL� UDGRYH�NRMLPD�üH�VH�RVLJXUDWL�PDNVLPDOQR�NRULãWHQMH�SULURGQLK�UHWHQFLMVNLK�
SRGUXþMD��ãWR�MH�X�SRVWRMHüHP�VWDQMX�HYLGHQWLUDQR�NDR�JODYQL�QHGRVWDWDN�VXVWDYD�

2. IDENTIFIKACIJA NEDOSTATAKA

$QDOL]RP� L� UHNRQVWUXNFLMRP�SRYLMHVQLK�SRSODYQLK�GRJDÿDMD�QD�SRGUXþMX�62363��RVLP�
SRYHüDQH� XþHVWDORVWL� L� LQWHQ]LWHWD� YHOLNLK� YRGD�� XRþHQL� VX� VOMHGHüL� QHGRVWDFL� 62363�X�
SRVWRMHüHP�VWDQMX�
��� 1HXVNODÿHQRVW� GLVWULEXFLMVNR� �� UHJXODFLMVNLK� REMHNDWD� L� QHGRYUãHQRVW� ]DãWLWQH� OLQLMH�
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QDVLSD�X]�UHWHQFLMH��]ERJ�þHJD�RQH�QLVX�SULYHGHQH�WUDåHQRM�IXQNFLML��QLWL�VH�NRULVWH�X�
SRWSXQRVWL�

��� (UR]LMD�REDOH��þLPH�MH�SRVOMHGLþQR�XJURåHQD�L�VWDELOQRVW�UHJXODFLMVNLK�L�]DãWLWQLK�YRG-

QLK�JUDÿHYLQD�
��� 3URGXEOMHQMH�NRULWD�ULMHNH�6DYH�QD�GLRQLFL�RG�JUDQLFH�V�5HSXEOLNRP�6ORYHQLMRP�VYH�GR�

5XJYLFH��JGMH�VH�]QDþDMQR�PLMHQMD�SDG�QLYHOHWH�GQD��RGQRVQR�JGMH�ULMHND�6DYD�SUHOD]L�
L]�EUGVNH�X�WLSLþQX�QL]LQVNX�ULMHNX��1DYHGHQH�PRUIRORãNH�SURPMHQH�GLUHNWQR�XWMHþX�QD�
VWDELOQRVW�UHJXODFLMVNLK�L�]DãWLWLK�YRGQLK�JUDÿHYLQD��NDR�L�QD�XYMHWH�UDGD�UHJXODFLMVNR���
GLVWULEXFLMVNLK�REMHNDWD�X�VXVWDYX�REUDQH�RG�SRSODYD�

��� 1HUDYQRPMHUQD�UD]LQD�VLJXUQRVWL�RG�SUHOLMHYDQMD�REUDPEHQLK�QDVLSD������P�L]QDG�YH-
OLNH�YRGH�������JRGLãQMHJ�SRYUDWQRJ�UD]GREOMD���1HGRYROMQD�YLVLQD�QDVLSD�X]�ULMHNX�
6DYX�L�JODYQH�XVSRUQH�YRGRWRNH��.XSD��8QD��6XQMD��.UDSLQD��/XåQLFD��6XWOD��%UHJDQD��
*UDGQD��5DNRYLFD��L�WR�SRJRWRYR�NRG�GLRQLFD�JUDÿHQLK�X�GDOMRM�SURãORVWL��1HGRYROMQD�
YLVLQD�SRVOMHGLFD�MH�VXNFHVLYQH�JUDGQMH�QDVLSD�NUR]�SRYLMHVW�EH]�UHVSHNWLUDQMD�NOMXþQLK�
SURSLVD�NRML� VX�GDQDV�SRVWDOL� VWDQGDUG�SURMHNWLUDQMD� L� L]YRÿHQMD�QDVLSD� WH�]QDþDMQLK�
SRYHüDQMD�XOD]QLK�KLGURORãNLK�YHOLþLQD�X�RGQRVX�QD�RQH�QD�NRMH�MH�VXVWDY�GLPHQ]L-
RQLUDQ��������JRGLãQMD�SURMHNWQD�YHOLND�YRGD�MH�L]QRVLOD�������P3�V��GRN�MH�QRYD������
YHüD�]D�LVWR�SRYUDWQR�UD]GREOMH��

��� 1HUDYQRPMHUQD� UD]LQD� VLJXUQRVWL� WHPHOMQRJ� WOD� QDVLSD� RG� KLGUDXOLþNRJ� VORPD��
3URPMHQMLYD�XVORMHQRVW� QHSURSXVQRJ� WHPHOMQRJ� WOD�QDVLSD� L� QHGRVWDWQD�JHRWHKQLþND�
LVWUDåLYDQMD�]D�YULMHPH�L]JUDGQMH�QDVLSD��QHSRVWRMDQMH�]DREDOQRJ�GUHQD�X�QRåLFL�QD-
sipa;

��� 3RWHãNRüH� X� SULVWXSX� QDVLSX� ]D� YULMHPH� REUDQH� RG� SRSODYD�� DOL� L� WLMHNRP� UHGRYL-
WRJ�RGUåDYDQMD��QD�YHüLQL�GLRQLFD�QLMH�RVLJXUDQ�VHUYLVQL�SXW�]D�SULVWXS�QDVLSX� LOL� MH�
SRVWRMHüL�SXW�SRSODYOMHQ�]DREDOQLP�YRGDPD�

6OLND����1DMXJURåHQLMD�SRGUXþMD�VXVWDYD�6UHGQMHJ�3RVDYOMD
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$NR� VH� SURPDWUD� SURVWRU� X]� ULMHNX� 6DYX� RG� XãüD� 7UQDYH� GR� JUDQLFH� V� 5HSXEOLNRP�
6ORYHQLMRP�RQGD�VH�PRåH�UHüL�GD�VX�REUDPEHQL�QDVLSL�L]JUDÿHQL�QD�GLMHOX�WRND�ULMHNH�6DYH�
RG�3RGVXVHGD�GR�XãüD�7UQDYH��3RGUXþMH�X�GHVQRP�]DREDOMX�6DYH�RG�=DJUHED�GR�6LVND�MH�
]ERJ�QH]DGRYROMDYDMXüH�YLVLQH�L�NYDOLWHWH�QDVLSD�V�PRJXüQRãüX�L]ORåHQR�SODYOMHQMX��8]�
RYDM�GLR�REDOH�6DYH�VPMHãWHQD�VX�X�EURMQD�QDVHOMD��SD�VX�YHOLNH�YRGH�RSDVQRVW�]D�OMXGVNH�
åLYRWH�L�]D�PDWHULMDOQD�GREUD��3RVWRMHüL�QDVLSL��RVLP�ãWR�QHPDMX�]DGRYROMDYDMXüX�YLVLQX��
QHPDMX�QL�DGHNYDWQX�VWDELOQRVW��RGQRVQR�SULVXWQD�VX�XUXãDYDQMD�L�NOL]DQMD�
8JURåHQRVW� SRGUXþMD� ]ERJ� QHL]JUDÿHQRVWL� QDVLSD� X]� ULMHNX� 6DYX� SULVXWQD� MH� QD�
QDMX]YRGQLMHP�GLMHOX�WRND�ULMHNH�6DYH��QD�GLRQLFL�RG�=DSUHãLüD�GR�JUDQLFH�V�5HSXEOLNRP�
6ORYHQLMRP��1D�RYRP�GLMHOX�SRGUXþMD�L]JUDGQMD�]DãWLWQLK�QDVLSD�VWDYOMHQD�MH�X�NRQWHNVW�
L]JUDGQMH�+(�3RGVXVHG��=ERJ�QHUHDOL]DFLMH�SODQLUDQRJ�REMHNWD�RYR�SRGUXþMH�MH�L�GDQDV�
RVWDOR�QH]DãWLüHQR�
5HWHQFLMH� WDNRÿHU� QLVX� X� SRWSXQRVWL� SULYHGHQH� WUDåHQRM� IXQNFLML� ]ERJ� QHGRYUãHQRVWL�
QMLKRYLK�REXKYDWQLK�QDVLSD��=QDþDMDQ�GLR� L]JUDÿHQLK�QDVLSD�X�UHWHQFLMDPD��SRND]DR�VH�
]ERJ� XJUDÿHQLK� QHSRYROMQLK� PDWHULMDOD� QHVWDELOQLPD�� SD� VX� QD� ]QDþDMQLP� GLMHORYLPD�
SULVXWQH�SRMDYH�NOL]QLK�SORKD��D�ãWR�VPDQMXMH�VLJXUQRVW�VXVWDYD�NRG�SURYRÿHQMD�YHOLNLK�
YRGD��1HL]JUDÿHQRVW�GLMHORYD�QDVLSD�X�UHWHQFLMDPD�L�QHGRYROMQD�YLVLQD�SRMHGLQLK�QDVLSD��
QH�RPRJXüXMH�SODQLUDQL�SULKYDW�YRGQLK�PDVD�NRG�HNVWUHPQLK�SRMDYD�L�XJURåDYD�SRGUXþMD�
NRMD�VX�SODQLUDQD�]D�]DãWLWX��3RVHEQR�VH�QDJODãDYD�SUREOHP�X�2GUDQVNRP�SROMX��JGMH�MH�
XJURåHQ�]QDþDMDQ�GLR�XUEDQLK�SRYUãLQD�QD�QMHQLP�UXEQLP�GLMHORYLPD�
3RVHEDQ�SUREOHP�SUHGVWDYOMD�QHIXQNFLRQLUDQMH�SUHOMHYD�-DQNRPLU�X�SODQLUDQLP�RNYLULPD��
=ERJ� PDQMHJ� NDSDFLWHWD� SUHOMHYQH� JUDÿHYLQH� GDQDV� MH� NRULWR� ULMHNH� 6DYH� NUR]� JUDG�
=DJUHE�RSWHUHüHQR�YLãH�QHJR�ãWR�MH�SODQLUDQR��1D�SRGUXþMX�JUDGD�SUREOHPL�QLVX�SULVXWQL�
MHU� MH�SURWMHFDMQL�SUR¿O�GLPHQ]LRQLUDQ�QD���������JRGLãQMX�YHOLNX�YRGX�VD�VLJXUQRVQLP�
QDGYLãHQMHP�RG�����PHWDUD��SUREOHPL�VX�SULVXWQL�QL]YRGQR�QD�GLRQLFL�WRND�ULMHNH�6DYH�RG�
.RVQLFH�GR�6LVND��JGMH�MH�]QDþDMQR�PDQML�SURWMHFDMQL�SUR¿O�ULMHNH�6DYH�

3. OPCIJSKA ANALIZA

3.1. Opis razmatranih opcija

&LOM�DQDOL]D�MH�ELR�LVWUDåLWL�RSWLPDOQR�UDVWHUHüHQMH�ULMHNH�6DYH�X�=DJUHEX�L�QL]YRGQR�GR�
XãüD�7UQDYH�X�VYUKX�RVLJXUDQMD�SULKYDWOMLYLK�YRGQLK�UD]LQD�]D�SURYRÿHQMH�PMHUD�REUDQH�
RG�SRSODYD��RGQRVQR�XVNODÿHQMH�YLVRNRYRGQRJ�UHåLPD�ULMHNH�6DYH�V�L]YHGHQLP�VXVWDYRP�
QDVLSD��3UL�WRPH�MH�NDR�UXEQL�XYMHW�X]HWD�PDNVLPDOQD���GRSXãWHQD�YRGQD�UD]LQD�YHOLNLK�
YRGD� NRMD� VH�PRåH� WROHULUDWL� X� XUHÿHQRP� VXVWDYX� UHWHQFLMH�2GUDQVNR� SROMH� ��������P�
Q�P����NDR�L�QD�L]OD]QRP�QL]YRGQRP�SUR¿OX�ULMHNH�6DYH�X�0DþNRYFX�
)RNXV� MH�XVPMHUHQ�QD�PMHUH�SULURGQRJ�]DGUåDYDQMH�YRGH��RGQRVQR�SULYRÿHQMH�QDPMHQL�
GHVQRREDOQRJ� UHWHQFLMVNRJ� SRGUXþMD� �2GUDQVNR� SROMH��� NDR� L� QMHJRYR� SRYH]LYDQMH� V�
SRVWRMHüLP� OLMHYRREDOQLP� UHWHQFLMVNLP� SRGUXþMLPD�� X]� RVLJXUDQMH� NRULãWHQMD� QMLKRYRJ�
SXQRJ� NDSDFLWHWD�� .DR� NOMXþDQ� REMHNW� MH� LGHQWL¿FLUDQ� KLGURþYRU� -DQNRPLU�� RGQRVQR�
SUHOMHY� -DQNRPLU� L� NDQDO�2GUD��8� SULORåHQRM� WDEOLFL� VXPDUQR� VX� SULND]DQD� UD]PDWUDQD�
RSFLMVND� UMHãHQMD� XUHÿHQMD� �� UD]YRMD� UD]PDWUDQRJ� GLMHOD� VDYVNRJ� VXVWDYD� L� SRVWLJQXWH�
XYMHWH�GLVWULEXFLMH�YRGD�QD�KLGURþYRUX�-DQNRPLU�
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7DEOLFD����3ULND]�DQDOL]LUDQLK�NRQFHSDWD�UHJXODFLMH�YHOLNR�YRGQRJ�UHåLPD�ULMHNH�6DYH�
NRG�=DJUHED�]D�������JRGLãQMH�SRYUDWQR�UD]GREOMH

r.

br
Opcija

Uzvodno

od

KLGURþYRUD�
-DQNRPLU
>P3�V@

Nizvodno od 

KLGURþYRUD�
-DQNRPLU
>P3�V@

Kanal

Odra

>P3�V@

'RGDWQR�
UDVWHUHüHQMH�

100 g. 

v. vala u 

Odransko

polje

>PLO��P3]

'RGDWQR�
UDVWHUHüHQMH�

100 g. v. vala 

u Mokro 

polje

>PLO��P3]

1 4265 3180 1085 0 0

Minimalni
radovi na 
regulacijskim 

Opc HV

4265 2950 1315 ��� ����

3

Regulacija
protoka nizvodno 
od Jankomira na 
2.820 m3/s - Opc
HV1

4265 2820 1445 ��� ����

4

Regulacija
protoka nizvodno 
od Jankomira 
na 2.690 m3/s - 
Opc 0

4265 2690 1575 ��� ����

5

Regulacija
protoka nizvodno 
od Jankomira na 
2.000 m3/s - Opc 
0A

4265 2000 2265 ���� ����

6

Regulacija
protoka nizvodno 
od Jankomira na 
1.500 m3/s - Opc 
0B

4265 1500 2765 ���� ����
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6OLND����5DVWHUHüHQMH�YUãQLK�SURWRND�������JRGLãQMHJ�SRYUDWQRJ�UD]GREOMD�GXå�WRND�
ULMHNH�6DYH�SUHPD�UD]PDWUDQLP�RSFLMDPD

1D�RVQRYL�SULND]DQLK�UH]XOWDWD�PRåHPR�YLGMHWL�NDNR�PRGL¿�NDFLMD�SURWRND�QD�KLGURþYRUX�
-DQNRPLU�XWMHþH�QD�UDVWHUHüHQMH�YHOLNLK�YRGD��D�SRVOMHGLþQR�L�QD�VQLåHQMH�YRGQRJ�OLFD�GXå�
WRND�ULMHNH�6DYH��3UL�QDLODVNX�YHOLNRJ�YDOD�������JRGLãQMHJ�SRYUDWQRJ�UD]GREOMD�QL]YRGQR�
RG�KLGURþYRUD�-DQNRPLU��UD]PDWUDQ�MH�VSHNWDU�SURWRND�RG�SRVWRMHüLK�������P3�V�VYH�GR�
������P3�V�
6PDQMHQMHP�SURWRND�NUR]�=DJUHE�]D�RNR������SRVWLåHPR�GRGDWQR�UDVWHUHüHQMH�X�2GUDQVNR�
SROMH� ]D� RNR� ���PLOLMXQD�P3�� ãWR� LPD� ]D� SRVOMHGLFX� HIHNWH� SREROMãDQMD� YLVRNRYRGQRJ�
UHåLPD�ULMHNH�6DYH�QD�GLRQLFL�GR�6LVND�L]PHÿX����L�����FP�
6PDQMHQMHP�SURWRND�NUR]�=DJUHE�]D�RNR������SRVWLåHPR�GRGDWQR�UDVWHUHüHQMH�X�2GUDQVNR�
SROMH� ]D� RNR�����PLOLMXQD�P3�� ãWR� LPD� ]D�SRVOMHGLFX� HIHNWH� SREROMãDQMD� YLVRNRYRGQRJ�
UHåLPD�ULMHNH�6DYH�QD�GLRQLFL�GR�6LVND�RNR�����FP�
6PDQMHQMHP�SURWRND�NUR]�=DJUHE�]D�RNR������SRVWLåHPR�GRGDWQR�UDVWHUHüHQMH�]D�RNR�
����PLOLMXQD�P3��L�WR�GR�PDNVLPDOQR�GRSXãWHQH�NRWH�X�2GUDQVNRP�SROMX���������P�Q�P����
ãWR�LPD�]D�SRVOMHGLFX�HIHNWH�SREROMãDQMD�YLVRNRYRGQRJ�UHåLPD�ULMHNH�6DYH�QD�GLRQLFL�GR�
6LVND�RNR�����FP�
1HRYLVQR� R� UHJXOLUDQRP� SURWRNX� NUR]� =DJUHE�� GUXJR� ]QDþDMQR� SREROMãDQMH� SRVWLåHPR�
QD� SRGUXþMX� -DVHQRYFD� L]JUDGQMRP� UHJXODFLMVNH� UDVWHUHWQH� JUDÿHYLQH� NRMRP� GRGDWQR�
XSXãWDPR�RNR�����PLOLMXQD�P3�X�UHWHQFLMX�0RNUR�SROMH�
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3.2. Odabir prihvatljive opcije

=D�GRQRãHQMH�NRQDþQH�RGOXNH�R�RGDELUX�SULKYDWOMLYH�RSFLMH�XQDSUMHÿHQMD�VXVWDYD�REUDQH�
RG�SRSODYD�QD�SUHGPHWQRM�GLRQLFL�SRVWDYOMHQ�MH�NULWHULM�QDMQLåLK�LQYHVWLFLMVNLK�WURãNRYD��
2VWYDUHQH� NRULVWL� VX� LVWH� QHRYLVQR� R� RGDEUDQRP� RSFLMVNRP� UMHãHQMX�� MHU� VX� X� VYDNRM�
RSFLML� VYL� REMHNWL� VXVWDYD� GLPHQ]LRQLUDQL� QD� LVWX� UD]LQX� VLJXUQRVWL�� 5D]PDWUDQH� RSFLMH�
RVLP� L]JUDGQMH�UHNRQVWUXNFLMH� UHJXODFLMVNLK� JUDÿHYLQD�� XNOMXþXMX� L� L]JUDGQMX� QRYLK� L�
UHNRQVWUXNFLMX�SRVWRMHüLK�QDVLSD��.ROLþLQH�SRWUHEQLK�UDGRYD�QD�UHNRQVWUXNFLML�SRVWRMHüLK�
QDVLSD�VX�REUQXWR�SURSRUFLRQDOQH�NROLþLQL�UDGRYD�QD�UHJXODFLMVNLP�REMHNWLPD�L�GRGDQRP�
UDVWHUHüHQMX�� 6YHXNXSQL� LQYHVWLFLMVNL� WURãNRYL� VH� NUHüX� RG� ���� PLOLMDUGH� NXQD� GR� ����
PLOLMDUGH�NXQD��=DGUåDYDQMH�SRVWRMHüHJ� VWDQMD� V� SURWRNRP�RG�������P3�V� QL]YRGQR�RG�
-DQNRPLUD�]DKWLMHYD�YHüH�UDGRYH�QD�L]JUDGQML�UHNRQVWUXNFLML�REUDPEHQLK�QDVLSD��'RN�YHüL�
UHJXODFLMVNL�]DKYDWL�QD� VPDQMHQMX�SURWRND�QL]YRGQR�RG�-DQNRPLUD� LPDMX�]D�SRVOMHGLFX�
PDQMX� LQYHVWLFLMX� X� L]JUDGQMX�UHNRQVWUXNFLMX� QDVLSD�� DOL� LSDN� YHüH� WURãNRYH� LQYHVWLFLMH�
X�UHJXODFLMVNH�JUDÿHYLQH��.DR�RSWLPDOQD�RSFLMD�QDPHüH�VH�UHJXODFLMD�SURWRND�QL]YRGQR�
RG� -DQNRPLUD� QD� ������P3�V� �2SF�+9��� NRMD� REMHGLQMXMH� QDMQLåH� WURãNRYH� L]JUDGQMH�
UHNRQVWUXNFLMH�QDVLSD�L�UHJXODFLMVNLK�JUDÿHYLQD�

6OLND����6YHXNXSQL�LQYHVWLFLMVNL�WURãNRYL�RYLVQR�R�UHJXOLUDQRP�SURWRNX�������JRGLãQMH�
YHOLNH�YRGH�QL]YRGQR�RG�-DQNRPLUD

1D�RVQRYL�SULND]DQLK�UH]XOWDWD�SURUDþXQD��SULKYDWOMLYD�UMHãHQMD�]D�QDGRJUDGQMX�SRVWRMHüHJ�
VXVWDYD�REUDQH�PRUDMX�XNOMXþLWL�PRGL¿�NDFLMX�GLVWULEXFLMH�YRGH�QD�KLGURþYRUX�-DQNRPLU��
1D� X]YRGQRP� GLMHOX� WRND� ULMHNH� 6DYH� ]DãWLWX� ]DSUHãLüNRJ� SRGUXþMD� WUHED� RVLJXUDWL�
SUHPD�HNRQRPVNL�RSWLPDOQRM� WUDVL�QDVLSD��X]LPDMXüL�X�RE]LU� L�XWMHFDM�QD�GHVQX�REDOX���
VDPRERUVNR�SRGUXþMH��8�SRJOHGX�RVWDOLK�XJURåHQLK�SRGUXþMD�RG�YHOLNLK�YRGD�ULMHNH�6DYH��
SUHGORåHQLP�UHJXODFLMVNLP�UDGRYLPD�üH�VH�



744

�� QD�GLMHOX� WRND�ULMHNH�6DYH� L]PHÿX�=DJUHED� L�6LVND�VQL]LWL�YRGQH�SURVMHþQR�]D����FP�
SR�UHDOL]DFLML�SODQLUDQLK�UDGRYD��2SF�+9����UHNRQVWUXNFLMH�SUHOMHYD�-DQNRPLU��L]JUDG-

QMH�SUHOMHYD�-H]HUR�SRVDYVNR��L]JUDGQMRP�VSRMQRJ�NDQDOD�³3DODQMHN³�L�VSRMQRJ�NDQDOD�
³2GUDQVNR�SROMH���6DYD³��

�� ]DãWLWD�XJURåHQLK�SRGUXþMD�NRG�JUDGD�6LVND�L�X�2GUDQVNRP�SROMX�üH�VH�UHDOL]LUDWL�SODQL-
UDQLP�UDGRYLPD�REOLNRYDQMD�UHWHQFLMH�2GUDQVNR�SROMH�L�L]JUDGQMRP�]DãWLWQLK�QDVLSD�X]�
rijeku Savu i rijeku Kupu,

�� SUHGORåHQRP�L]JUDGQMRP�SUHOMHYD�-DVHQRYDF�VQL]LWL�üH�VH�YRGQH�UD]LQH�ULMHNH�6DYH�QD�
XWMHFDMQRP�SRGUXþMX�JUDGD�-DVHQRYDF�]D����GR����FP�

1HSRYROMQH� SRVOMHGLFH� X]YRGQLK� UHJXODFLMD� RJOHGDMX� VH� X� SRYHüDQMX� YRGQLK� UD]LQD� QD�
QL]YRGQRP�GLMHOX�WRND�ULMHNH�6DYH�X]�UHWHQFLMX�0RNUR�SROMH�GR����FP��ãWR�MH�SRWUHEQR�ULMHãLWL�
UHNRQVWUXNFLMRP� SRVWRMHüLK� UHWHQFLMVNLK� QDVLSD�� NRML� L� GDQDV� QLVX� X� ]DGRYROMDYDMXüHP�
VWDQMX��3RVOMHGLFH�SRYHüDQMD�YRGQLK�UD]LQD�X�UHWHQFLML�VX�X]URNRYDQH�SRMDþDQLP�SXQMHQMHP�
GHVQRREDOLK�UHWHQFLMVNLK�SURVWRUD�]ERJ�L]JUDGQMH��VSRMQRJ�NDQDOD�Ä3DODQMHN³��SUHOMHYD�QD�
LVWRþQRP�QDVLSX�/RQMVNRJ�SROMD��JUDÿHYLQD�7UHEHå�,,��L�L]JUDGQMH�SUHOMHYD�QD�KLGURþYRUX�
-DVHQRYDF�NRMLP�VH�YRGH�ULMHNH�6DYH�UDVWHUHüXMX�X�SURVWRUH�UHWHQFLMH�0RNUR�SROMH��5DGL�VH�
R�SODQLUDQLP�GR�GDQDV�QHUHDOL]LUDQLP�JUDÿHYLQDPD�VXVWDYD�REUDQH�RG�SRSODYD�6UHGQMHJ�
Posavlja.

$NR� VH� PRGHOVNL� UDþXQVNL� SURWRFL� QD� L]OD]X� L]� UD]PDWUDQRJ� VXVWDYD� VWDYH� X� NRQWHNVW�
UDþXQVNRJ�SURWRND�������JRGLãQMH�YHOLNH�YRGH�SURUDþXQDWRJ�GLVWULEXFLMRP�PDNVLPDOQLK�
JRGLãQMLK� SURWRND� QD� YRGRPMHUQRM� SRVWDML�0DþNRYDF� ]D� UD]GREOMH� RG� ������ GR� ������
JRGLQH��������P3�V���RQGD�VH�PRåH�]DNOMXþLWL�GD�QDYHGHQL�UHJXODFLMVNL�UDGRYL�QH�XWMHþX�QD�
SRJRUãDQMH�VWDQMD�QL]YRGQRJ�GLMHOD�VXVWDYD��ÄGRQMD�6DYD³��

LITERATURA

>�@� *UXSD�DXWRUD�����������6WXGLMD�UHJXODFLMH�L�XUHÿHQMD�ULMHNH�6DYH�X�-XJRVODYLML��3RO\-

WHFKQD Prag��&��/RWWL�5LP��=DJUHE�
>�@� %UNLü�%������������6XVWDY�REUDQH�RG�SRSODYD�6UHGQMHJ�3RVDYOMD���DQDOL]D�YLVRNRYRG-

QRJ�UHåLPD�6DYH, VPB d.d., Zagreb.

>�@� %UNLü�%���.RODULü�'������������6XVWDY�REUDQH�RG�SRSODYD�6UHGQMHJ�3RVDYOMD���DNWX-

DOL]DFLMD�UMHãHQMD, VPB d.d., Zagreb.

>�@� .RODULü�'���2EDUþDQLQ�(�����������,]UDGD�VWXGLMVNH�GRNXPHQWDFLMH�]D�SULSUHPX�SUR-

MHNWD�XQDSUMHÿHQMD�VXVWDYD�]DãWLWH�RG�SRSODYD�QD�ULMHFL�6DYL�RG�JUDQLFH�VD�6ORYHQL-
MRP�GR�XãüD�7UQDYH, VPB d.d., Zagreb.

AUTORI

(QHV�2EDUþDQLQ�GLSO��LQJ��JUDÿ��a��'DULR�.RODULü��GLSO��LQJ��JUDÿ��a��äHOMNR�7XVLü��GLSO��LQJ��
NXOW��WHK��a��6DQGD�.RODULü�%XFRQMLü��GLSO��LQJ��JUDÿ��b

a 9RGRSULYUHGQR�SURMHNWQL�ELUR��8OLFD�JUDGD�9XNRYDUD������=DJUHE���������+UYDWVND��
HQHV�REDUFDQLQ#YSE�KU, GDULR�NRODULF#YSE�KU, ]HOMNR�WXVLF#YSE�KU

b� +UYDWVNH�YRGH��=DJUHE��8OLFD�*UDGD�9XNRYDUD������=DJUHE���������+UYDWVND�
VDQGD�EXFRQMLFNRODULF#YRGD�KU
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MODERNIZACIJA LIJEVOOBALNIH SAVSKIH NASIPA 

OKOLIŠNI ASPEKT

6$ä(7$.��3UHGPHW�UDGD�MH�SULND]�FLOMHYD�NRMH�MH�WUHEDOR�LVSXQLWL�L�L]D]RYD�NRMH�MH�WUHEDOR�
ULMHãLWL�SUL�L]UDGL�LGHMQLK�L�JODYQLK�SURMHNDWD�Ä0RGHUQL]DFLMH�OLMHYRREDOQLK�VDYVNLK�QDVLSD�
RG�5DþLQRYDFD�GR�1RYH�*UDGLãNH³�V�DVSHNWD�]DãWLWH�RNROLãD�
3ULSUHPQRP� GRNXPHQWDFLMRP�� UHDOL]LUDQRP� ������ JRGLQH�� REXKYDüHQD� MH� SURYHGED�
LVWUDåQLK� UDGRYD�� L]UDGD� LGHMQRJ� UMHãHQMD� L� VWXGLMH� L]YRGOMLYRVWL�� NRML� VX� ELOL� RVQRYD� ]D�
SULMDYX�SURMHNWD�]D�VX¿QDQFLUDQMH�L]�(XURSVNRJ�IRQGD�]D�UHJLRQDOQL�UD]YRM��6DVWDYQL�GLR�
GRNXPHQWDFLMH�MH�L�HODERUDW�]DãWLWH�RNROLãD�WHPHOMHP�NRMHJ�MH�SURYHGHQ�SRVWXSDN�RFMHQH�
R�SRWUHEL�SURFMHQH��233���2G�VDPRJ�SRþHWND�L]UDGH�SULSUHPQH�GRNXPHQWDFLMH��SUL�NRQ-

FLSLUDQMX�UMHãHQMD��SRVHEQD�MH�SDåQMD�ELOD�SRVYHüHQD�PMHUDPD��NRMLPD�VH�X]�SRVWL]DQMH�RV-
QRYQRJ�FLOMD��SRGL]DQMD�VWXSQMD�VLJXUQRVWL�]DREDOMD�X�RGQRVX�QD�YHOLNH�YRGH�ULMHNH�6DYH��
RVLJXUDYD� L� SULPMHUHQD� ]DãWLWD� RNROLãD�� 2YDNDY� LQWHUGLVFLSOLQDUQL� SULVWXS�� UH]XOWLUDR� MH�
5MHãHQMHP�SURL]DãOLP�L]�SRVWXSND�233��NRMLP�VH�QDYRGL�GD�QLMH�SRWUHEQD�SURYHGED�SRVWX-

SDND�SURFMHQH�XWMHFDMD�QD�RNROLã� �382��QLWL�JODYQH�RFMHQH�XWMHFDMD�QD�HNRORãNX�PUHåX�
(EM).

8�FMHORNXSQRP�SURFHVX��RG�GH¿QLUDQMD�NRQFHSFLMH�GR� LVKRÿHQMD�GR]YROD��SRVHEDQ� L]D-
]RY�MH�SUHGVWDYOMDOR�SURVWRUQR�SR]LFLRQLUDQMH�L�WHKQLþNR�UMHãHQMH�QDOD]LãWD�L]�NRMLK�üH�VH�
RVLJXUDYDWL�PDWHULMDO� ]D� UHDOL]DFLMX�SURMHNWD� V�RE]LURP�QD� WR�GD� MH�ELOR�QXåQR�SRPLULWL�
UD]OLþLWH� DVSHNWH�� WHKQLþNH�� DGPLQLVWUDWLYQH� L� LPRYLQVNR� SUDYQH� ]DKWMHYH� NDR� L� SRWUHEH�
]DãWLWH�RNROLãD�
./-8ý1(�5,-(ý,��PRGHUQL]DFLMD�VDYVNLK�QDVLSD��]DãWLWD�RNROLãD��QDOD]LãWD

MODERNISATION OF THE LEFT EMBANKMENTS OF THE SAVA 

- ENVIRONMETAL ASPECTS

$%675$&7��7KH�DLP�RI�WKH�SDSHU�LV�SUHVHQWLQJ�WKH�JRDOV�WKDW�KDG�WR�EH�IXO¿OOHG�DQG�WKH�
FKDOOHQJHV�WKDW�KDG�WR�EH�VROYHG�GXULQJ�WKH�GHYHORSPHQW�RI�WKH�SUHOLPLQDU\�DQG�GHWDLOHG�
GHVLJQV�IRU�WKH�SURMHFW�³0RGHUQLVDWLRQ�RI�WKH�OHIW�HPEDQNPHQW�RI�WKH�6DYD�5LYHU�IURP�
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5DþLQRYFL�WR�1RYD�*UDGLãND³�IURP�WKH�YLHZSRLQW�RI�HQYLURQPHQWDO�SURWHFWLRQ��
7KH�SUHSDUDWLRQ�RI�WKH�GRFXPHQWV��FRPSOHWHG�LQ�������LQFOXGHG�WKH�LPSOHPHQWDWLRQ�RI�LQ-

YHVWLJDWLRQ�ZRUNV�DQG�WKH�GHYHORSPHQW�RI�WKH�FRQFHSWXDO�GHVLJQ�DQG�IHDVLELOLW\�VWXG\�WKDW�
VHUYHG�DV�D�EDVLV�IRU�WKH�SURMHFW�DSSOLFDWLRQ�IRU�FR¿QDQFLQJ�IURP�WKH�(XURSHDQ�5HJLRQDO�
'HYHORSPHQW�)XQG��$Q�LQWHJUDO�SDUW�RI�WKH�GRFXPHQWV�ZDV�WKH�VFUHHQLQJ�UHSRUW�WKDW�ZDV�
XVHG�LQ�WKH�SURFHGXUH�RI�WKH�HYDOXDWLRQ�RI�WKH�QHHG�IRU�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW��
)URP�WKH�YHU\�EHJLQQLQJ�RI�WKH�GHYHORSPHQW�RI�SUHSDUDWRU\�GRFXPHQWV��GXULQJ�WKH�FRQ-

FHSWXDOLVDWLRQ�RI�WKH�VROXWLRQ��SDUWLFXODU�DWWHQWLRQ�ZDV�SDLG�WR�WKH�PHDVXUHV�WKDW��LQ�DGGL-
WLRQ�WR�DFKLHYLQJ�WKH�PDLQ�JRDO�RI�UDLVLQJ�WKH�VDIHW\�OHYHO�RI�WKH�KLQWHUODQG�IURP�WKH�6DYD�
ÀRRGZDWHU��DOVR�HQVXUHG�DSSURSULDWH�HQYLURQPHQWDO�SURWHFWLRQ��6XFK�LQWHUGLVFLSOLQDU\�DS-

SURDFK�UHVXOWHG�LQ�WKH�'HFLVLRQ�WKDW�FDPH�RXW�IURP�WKH�SURFHGXUH�RI�WKH�HYDOXDWLRQ�RI�WKH�
QHHG�IRU�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW��ZKLFK�VWDWHG�WKDW�QHLWKHU�WKH�LPSOHPHQWDWLRQ�
RI�WKH�HQYLURQPHQWDO�LPSDFW�DVVHVVPHQW�SURFHGXUHV�QRU�WKH�PDLQ�DVVHVVPHQW�RI�LPSDFWV�
RQ�WKH�HFRORJLFDO�QHWZRUN�ZHUH�UHTXLUHG�
,Q�WKH�HQWLUH�SURFHVV��IURP�GH¿QLQJ�WKH�FRQFHSW�WR�REWDLQLQJ�WKH�SHUPLWV��D�VSHFLDO�FKDO-
OHQJH�ZDV�SRVHG�E\�WKH�VSDWLDO�SRVLWLRQLQJ�DQG�WKH�WHFKQLFDO�VROXWLRQ�IRU�WKH�ERUURZ�SLWV�
WKDW�ZRXOG�SURYLGH�PDWHULDOV�IRU�WKH�SURMHFW�LPSOHPHQWDWLRQ�VLQFH�LW�ZDV�QHFHVVDU\�WR�UHF-
RQFLOH�PDQ\�GL൵HUHQW�DVSHFWV��IURP�WKH�WHFKQLFDO��DGPLQLVWUDWLYH�DQG�SURSHUW\�UHODWLRQV�
UHTXLUHPHQWV�WR�WKH�QHHGV�RI�HQYLURQPHQWDO�SURWHFWLRQ��
.(<:25'6��0RGHUQLVDWLRQ�RI�WKH�6DYD�HPEDQNPHQWV��HQYLURQPHQWDO�SURWHFWLRQ��ERU-
URZ�SLWV

1. UVOD

8� VNORSX� SURMHNWD�PRGHUQL]DFLMH� OLMHYRREDOQLK� VDYVNLK� QDVLSD�� ������ JRGLQH� L]UDÿHQR�
MH�LGHMQR�UMHãHQMH�L�VWXGLMD�L]YRGOMLYRVWL�QD�WHPHOMX�NRMLK�MH�L]YUãHQD�SULMDYD�]D�VX¿QDQ-

FLUDQMH� L]�(XURSVNRJ� IRQGD� ]D� UHJLRQDOQL� UD]YRM��7DNRÿHU�� X� VYUKX� SULMDYH� SURMHNWD� ]D�
VX¿QDQFLUDQMH�L�SURYRÿHQMD�SRWUHEQLK�RNROLãQLK�SURFHGXUD�X�5HSXEOLFL�+UYDWVNRM��������
L]UDÿHQ�MH�(ODERUDW�]DãWLWH�RNROLãD��6�RE]LURP�QD�WR�GD�VH�RG�VDPRJ�SRþHWND�L]UDGH�SUR-

MHNWQH�GRNXPHQWDFLMH��SUL� VDPRM� UD]UDGL�NRQFHSFLMH�SRVHEQD�SDåQMD�SRVYHWLOD�PMHUDPD�
]DãWLWH�RNROLãD��SRVWXSDN�233�UH]XOWLUDR�MH�5MHãHQMHP�X�NRMHP�VH�QDYRGL�GD�QLMH�SRWUHEQR�
SURYHVWL�SRVWXSDN�SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã��QLWL�JODYQX�RFMHQX�SULKYDWOMLYRVWL�
]DKYDWD�]D�HNRORãNX�PUHåX�
1DNRQ�]DYUãHWND�SULSUHPQH�GRNXPHQWDFLMH��SULVWXSLOR�VH�L]UDGL�SURMHNWQH�GRNXPHQWDFLMH�
YLãH�UD]LQH��LGHMQLK�SURMHNDWD��SDUFHODFLMVNLK�HODERUDWD�L�JODYQLK�SURMHNDWD�WH�X�NRQDþQLFL�
LVKRÿHQMX�SRWUHEQLK�ORNDFLMVNLK�L�JUDÿHYLQVNLK�GR]YROD��8�VNORSX�FMHORNXSQRJ�SURMHNWD�
SUHGYLÿHQR�MH�LVKRÿHQMH�XNXSQR����ORNDFLMVNLK�GR]YROD�����JUDÿHYLQVNH�GR]YROH�L����SDU-
FHODFLMVNLK�HODERUDWD��V�WLP�GD�VX ]D�QHNH�N�R��L]UDÿLYDQD L�SR���SDUFHODFLMVND�HODERUDWD�
SUHPD�SRMHGLQLP�GLRQLFDPD�SURMHNWD��D�SUL�þHPX�MH�WUHEDOR�SRVHEQR�SD]LWL�QD�SURVWRUQR�L�
YUHPHQVNR�XVNODÿHQMH�L]UDGH�L�RYMHUH�WH�SURYHGEH�SRMHGLQLK�HODERUDWD�
8NXSQD�GXåLQD�REXKYDWD�SURMHNWD�RG������ NP��NRML�VH�SURWHåH�NUR]�GYLMH�åXSDQLMH�����MH-
GLQLFD�ORNDOQH�VDPRXSUDYH� ���NDWDVWDUVNLK�RSüLQD��ãWR�LQYROYLUD�YLãH�RG����MDYQR�SUDYQLK�
WLMHOD�L���QDGOHåQLK�PLQLVWDUVWDYD�WH�VORåHQRVW�NRRUGLQDFLMH�VYLK�GLRQLND��þLQH�RYDM�SURMHNW�
QDMYHüLP�LQIUDVWUXNWXUQLP�SURMHNWRP�X�5HSXEOLFL�+UYDWVNRM�X�SRGUXþMX�]DãWLWH�RG�ãWHWQRJ�
djelovanja voda.
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3RVHEDQ�L]D]RY�SUHGVWDYOMDOR�MH�SURVWRUQR�SR]LFLRQLUDQMH�L�WHKQLþNR�UMHãHQMH�QDOD]LãWD�L]�
NRMLK�üH�VH�RVLJXUDYDWL�PDWHULMDO�]D�UHDOL]DFLMX�SURMHNWD��V�RE]LURP QD�WR�GD�MH�SUL�WRPH�
ELOR�QXåQR�SRPLULWL��WHKQLþNH��DGPLQLVWUDWLYQH�L�LPRYLQVNR�SUDYQH�]DKWMHYH�NDR�L�SRWUHEH�
]DãWLWH�RNROLãD�
8�VNORSX�HODERUDWD�]DãLWH�RNROLãD��L]PHÿX�RVWDORJ��GDQH�VX�RVQRYQH�VPMHUQLFH�]D�SURMHN-

WLUDQMH�QDOD]LãWD��SULPMHQRP�NRMLK�VH�SRVWLåH�VWDWXV�HNVSORDWLUDQLK�QDOD]LãWD�NDR�QRYH�]H-
OHQH�LQIUDVWUXNWXUH��NRMD�FLMHORP�SURMHNWX�GDMH�GRGDQX�YULMHGQRVW�
1RYD�YULMHGQRVW�SURVWRUD�XQXWDU�]DKYDWD�RJOHGD�VH�X�VOMHGHüHP��
LVNRSRP�SRWUHEQH�NROLþLQH�PDWHULMDOD�]D�L]YRÿHQMH�EHUPL��SRYHüDYD�VH�VORERGQL�YROXPHQ�
XQXWDU�LQXQGDFLMH�]D�SULKYDW�GLMHOD�YRGQRJ�YDOD��
SURSLVDQRP�VDGQMRP�DXWRKWRQLK�QDVDGD�SUL� XUHÿLYDQMX�QDOD]LãWD�QDNRQ�]DYUãHQH� HNVS-

ORDWDFLMH� SRYHüDYDMX� VH� SRYUãLQH� SRG� DOXYLMDOQLP� ãXPDPD� L� VWDQLãWLPD� RG� SRVHEQH�
YDåQRVWL��SULRULWHWQR�VWDQLãWH�WLSD���(��
IRUPLUDQMHP�QRYLK� YRGHQLK� SRYUãLQD�� REOLNRYQR� VOLþQLK� SULURGQLP�XYMHWLPD�� RWYDUD� VH�
QRYL�SURVWRU�]D�SRYHüDQMH�ELRORãNH�UD]QROLNRVWL�YODåQLK��PRþYDUQLK�L�YRGHQLK�VWDQLãWD��

2. POZICIONIRANJE NALAZIŠTA

8�RNYLUX�LGHMQRJ�UMHãHQMD�SURYHGHQD�MH�DQDOL]D�YDULMDQWQLK�UMHãHQMD�SRYHüDQMD�VLJXUQRVWL�
QDVLSD� WH� VH�SRND]DOR�GD� MH�QDMSULKYDWOMLYLMH� WHKQLþNR� UMHãHQMH�VD�]DREDOQRP�EHUPRP�L�
GUHQRP�X�QRåLFL�QDVLSD��JUDÿHQRP�RG�ORNDOQLK�PDWHULMDOD��6OLND�����%HUPD�LPD�IXQNFLMX�
EDODVWD� WH� MH�SUHGYLÿHQD�]D� L]YRÿHQMH�RG�QHVHOHNWLUDQRJ�]HPOMDQRJ�PDWHULMDOD� ��JOLQH� L�
SMHVNRYLWH�JOLQH� GRN�VH�GUHQ�L]YRGL�RG�SMHVNRYLWLK�PDWHULMDOD�L]�QDOD]LãWD��D�NRML�LPD�SUL-
KYDWOMLYX YRGRSURSXVQRVW�

6OLND����.DUDNWHULVWLþQL�SRSUHþQL�SUR¿O�EHUPH

3UHPD�GR�VDGD�SURYHGHQLP�LVWUDåLYDQMLPD�L�LVNXVWYLPD�YH]DQLP�X]�UHNRQVWUXNFLMX�L�VDQDF-
LMX�SRVWRMHüLK�QDVLSD��SRJRGQL�PDWHULMDOL�VX�UHDOQR�SULVXWQL�X�ãLURM�]RQL�REXKYDWD�SURMHNWD�
ãWR�MH�L�SRWYUÿHQR�GHWDOMQLP�JHRWHKQLþNLP�LVWUDåLYDQMLPD�SURYHGHQLP�X�VNORSX�SULSUHPH�
SURMHNWD��7R�VH�RGQRVL�QD�SRMDV�QDVLSD��DOL�L�QD�SRYUãLQH�XQXWDU�LQXQGDFLMH�NRMH�VX�QDMSULK-

YDWOMLYLMH�]D�RVLJXUDQMH�SRWUHEQLK�NROLþLQD�PDWHULMDOD�]D�XJUDGQMX�RE]LURP�QD��WUDQVSRUWQX�
XGDOMHQRVW��UMHãDYDQMH�LPRYLQVNR�SUDYQLK�RGQRVD MHU�VH�UDGL�R�SRYUãLQDPD�NRMH�VX�X�IXQN-
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FLML�XUHÿHQMD�YRGQRJ�UHåLPD��MDYQR�YRGQR�GREUR���NRPXQLNDFLMVNH�PRJXüQRVWL��WUDQVSRUWL�
QH�RSWHUHüXMX�MDYQH�SRYUãLQH��L�GU��
2GDELU�SRWHQFLMDOQLK�ORNDFLMD�QDOD]LãWD�MH�ELR�XYMHWRYDQ�VOMHGHüLP�NULWHULMLPD�
�� NROLþLQRP�PDWHULMDOD��SLMHVND�L�JOLQH��SRWUHEQH�]D�XJUDGQMX�
�� NYDOLWHWRP�SURVWRUD�RE]LURP�QD�PMHUH�]DãWLWH�RNROLãD�L�SULURGH��L]EMHJQXWR�MH�RWYDUDQMH�
QDOD]LãWD�QD�SRVHEQR�RVMHWOMLYLP�SRYUãLQDPD��JGMH�GROD]L�GR�L]UDåDMD�SRWUHED�SRYHüDQH�
]DãWLüHQRVWL�VWDQLãWD�L�YUVWD��

�� UDFLRQDOL]DFLMRP�WUDQVSRUWQLK�XGDOMHQRVWL�RE]LURP�QD�RSVHåQRVW�FLMHORJ�]DKYDWD�
�� VWDQMHP�LPRYLQVNR�±�SUDYQLK�RGQRVD��]HPOMLãWH�X�GUåDYQRP�YODVQLãWYX���
�� PLQLPDOQRP�XGDOMHQRãüX�RG�QDVLSD��RNR����P��
*HRPHKDQLþNL� LVWUDåQL� UDGRYL� QD� UD]LQL� LGHMQRJ� UMHãHQMD� REXKYDWLOL� VX� ��� SRWHQFLMDOQX�
ORNDFLMX�QDOD]LãWD��RG�NRMLK�VH����SRND]DOR�SRJRGQLP�]D�HNVSORDWLUDQMH�PDWHULMDOD��1D-
NRQ�GHWDOMQLMH�UD]UDGH�QD�UD]LQL�LGHMQLK�SURMHNDWD��L�SURYHGHQLK�GRGDWQLK�LVWUDåQLK�UDGRYD�
RGDEUDQR�MH����QDOD]LãWD�NRMD�]DGRYROMDYDMX�SRWUHEH�JUDÿHQMD��

Slika 2. 6LWXDWLYQL�SULND]�SRORåDMD�QDOD]LãWD�SR�ND]HWDPD

3. OBLIKOVNE KARAKTERISTIKE

3.1. Okolišni aspekt

&LMHOL�SURVWRU�REXKYDWD�]DKYDWD�XQXWDU�LQXQGDFLMH�QDOD]L�VH�X�SRGUXþMX�HNRORãNH�PUHåH�
6DYD�QL]YRGQR�RG�+UXãþLFH�+5���������ãWR� MH�HYLGHQWLUDQR�QD�VDPRP�SRþHWNX�L]UDGH�
LGHMQRJ�UMHãHQMD�L�HODERUDWD�]DãWLWH�RNROLãD�WH�VH�RG�VDPRJ�SRþHWND�SD]LOR�QD�REOLNRYQH�
NDUDNWHULVWLNH� QDOD]LãWD�� NDNR�EL� VH� ãWR� EROMH� XNORSLOH� X� SULURGQL� RNROLã�� 6KRGQR� WRPH��
HODERUDWRP�VX�SURSLVDQH� VPMHUQLFH�]D�XUHÿHQMH�QDOD]LãWD�X� VNODGX� V�SUDYLOLPD� VWUXNH� L�
YDåHüH�]DNRQVNH�5+�L�(8�UHJXODWLYH��]DGRYROMHQMHP�NRMLK�VH�SRVWLåX�ãWR�SULURGQLML�XYMHWL�
QD�HNVSORDWLUDQLP�SRYUãLQDPD�
3UHGYLÿHQH� ORNDFLMH� QDOD]LãWD� PDWHULMDOD� X� EXGXüQRVWL� üH� SUHGVWDYOMDWL� QRYD� YRGHQD�
VWDQLãWD��NRMD�VX�YDåQD�]D�RþXYDQMH�GLYOMLK�YUVWD��3UHPD�1DFLRQDOQRM�NODVL¿NDFLML�VWDQLãWD�
�1.6���VWDQLãWD�$�����6WDOQH�VWDMDüLFH�VX�³6ODWNRYRGQD�MH]HUD�� ORNYH�LOL�GLMHORYL�WDNYLK�
YRGHQLK�SRYUãLQD�SULURGQRJ�LOL�DQWURSRJHQRJ�SRULMHNOD�X�NRMLPD�VH�VWDOQR�]DGUåDYD�YRGD��
LDNR�QMHQD�UD]LQD�PRåH�RVFLOLUDWL��]DMHGQR�V�SULVXWQLP�SHODJLþNLP�L�EHQWRVNLP�]DMHGQL-
FDPD´�
3UYHQVWYHQR� VX� YDåQD� NDR� VWDQLãWD� UD]OLþLWLK� ULEOMLK� YUVWD�� D� WDNRÿHU� L� NDR� VWDQLãWD��
RGPRULãWD��JQMH]GLOLãWD�LOL�]LPRYDOLãWD�]D�UD]QH�YUVWH�SWLFD��2VLP�VDPRJ�YRGHQRJ�VWDQLãWD��
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YH]DQD�X]�MH]HUR�QDOD]H�VH�L�VWDQLãWD�QD�QMHJRYRM�REDOL�WH�WDNRÿHU�L�X�RNROLFL��
8� QDVWDYNX� VH� QDYRGH� VPMHUQLFH� ]D� XUHÿHQMH� QDOD]LãWD� SURSLVDQH� HODERUDWRP� ]DãWLWH�
RNROLãD�
�� .DNR�EL�VH�RVLJXUDOL�RSWLPDOQL�XYMHWL�]D�UD]YRM�QDYHGHQLK�VWDQLãWD�SRWUHEQR�MH�QDOD]LãWD�
XUHGLWL� QD� QDþLQ� GD� LPDMX� QHSUDYLODQ� WORFUWQL� REOLN�� ãWR� VOLþQLML� SULURGQLP� REOLFLPD��
6WUXNWXUD�REDOH�L�GQD�PRUD�ELWL�X�VNODGX�V�GXELQRP�L�REOLNRP�VDPRJ�YRGHQRJ�VXVWDYD��

�� 1DJLE� REDOH� YRGHQRJ� VXVWDYD� WUHED� ELWL� UD]OLþLW� L� UD]QROLN� X� MHGQRP� SURPDWUDQRP�
VXVWDYX��0LQLPDODQ�RPMHU�QDJLED�REDOH�X�RGQRVX�QD�GXOMLQX�REDOH� L]PHÿX����� L�����
RPRJXüDYD� PLQLPDOQX� VLJXUQRVQX� SRGORJX� SURWLY� XUXãDYDQMD� L� HUR]LMH� VDPH� REDOH�
þLPH�VH�VSUMHþDYD�GRGDWDQ�XQRV�IRVIDWD�X�YRGHQL�VXVWDY�L�SUXåD�QDMSRYROMQLMX�SRGORJX�
]D�UD]YRM�GUYHQDVWRJ�WUDMQRJ�L�]HOMDVWRJ�MHGQRJRGLãQMHJ�L�YLãHJRGLãQMHJ�YRGHQRJ�ELOMD��
1DJLE�REDOH�X�RPMHUX�L]PHÿX�����L������SUXåD�GREUX�SRGORJX�]D�LVNRULãWDYDQMH�YRGH-
QRJ�VXVWDYD�]D�UHNUHDFLMVNH��VSRUW��ULERORY��WXUL]DP�����VYUKH��2EDOD�QDJLEQRJ�RPMHUD�
L]PHÿX������L������SUXåD�SRYROMQX�SRGORJX�]D�RGUåDYDQMH�PRþYDUQRJ�REOLND�YRGHQRJ�
VXVWDYD�]ERJ�L]UD]LWR�QLVNRJ�YRGRVWDMD�X�NRMHP�üH�VH�UD]YRMHP�WUãüDND�VWYRULWL�SRYROMQL�
XYMHWL�]D�QDVHOMDYDQMH�SWLþMLK�SRSXODFLMD��8NROLNR�SRYUãLQD�VDPRJ�YRGHQRJ�VXVWDYD�WR�
GRSXãWD��SUHGODåH�VH�NRPELQDFLMD�VYLK�SUHGORåHQLK�RPMHUD�QDJLED�REDOH�QD�LVWRP�YRGH-
QRP�VXVWDYX�

�� 2EOLN�MH]HUD�MH�ELWDQ�IDNWRU��9HüLQD�MH]HUD�MH�SOLWND�V�PDORP�SRYUãLQRP�L�SRJRGQD�]D�
UD]YRM�YHJHWDFLMH��3UHSRUXþD�VH�YHOLþLQD�MH]HUD�QH�PDQMD�RG�����KD�V�SURVMHþQRP�GXEL-
QRP���P�GR�QDMYHüH�GXELQH�RG����GR����P��3OLüL�GLMHORYL�VX�ELWQL�]ERJ�UD]YRMD�HPHU-
]QRJ�L�VXEPHU]QRJ�ELOMD�NRMH�SUXåD�PULMHVWLOLãWH�L�QSU��]DNORQ�]D�LKWLRIDXQX��7H�LVWH�]H-
OHQH�RWRNH�UD]QH�YUVWH�SWLFD��SDWNH��JXVNH��NRULVWH�]D�JQLMHåÿHQMH�SXQR�YLãH�QHJR�REDOQH�
GLMHORYD�UDGL�]DãWLWH�RG�SUHGDWRUD��

6�RE]LURP�QD ]DKWMHY�NRMLP�VH�WUDåL�GD�VH�QDNRQ�]DYUãHWND�HNVSORDWDFLMH�RVLJXUD�VWDOQD�
SULVXWQRVW�YRGH�X�QDOD]LãWX��QXåQR�MH�GD�PLQLPDOQD�GXELQD�LVNRSD�SUHPDãXMH�SRMDYX�YRGH�
�����WUDMQRVWL�]D���P�LOL�YLãH�� MHU�VH�QD�WRM�GXELQL��RE]LURP�QD�QHSRVUHGQX�SRYH]DQRVW�
SURSXVQLK�VORMHYD�X�GRQMLP�VORMHYLPD�QDOD]LãWD�V�ULMHNRP�6DYRP��PRåH�RþHNLYDWL�VWDOQD�
SULVXWQRVW�YRGH��8�WX�VYUKX�MH�SURYHGHQD�KLGURORãNR�KLGUDXOLþND�DQDOL]D�PDOLK�L�VUHGQMLK�
YRGD��L]�NRMH�VX�]D�SRORåDMH�SUHGPHWQLK�QDOD]LãWD�GRELYHQH������WQH�WUDMQRVWL�YRGRVWDMD��
QD�WHPHOMX�NRMLK�MH�NDR�SROD]QL�NULWHULM�]D�SURMHNWLUDQMH�QDOD]LãWD�RGUHÿLYDQD�PLQLPDOQD�
NRWD�LVNRSD��
=D�SRWUHEQH�NROLþLQH�PDWHULMDOD�SR�SRMHGLQLP�GLRQLFDPD��V�RE]LURP�QD�NRWH�WHUHQD�QD�OR-

NDFLML�SUHGPHWQRJ�QDOD]LãWD��GXELQH� UDVSURVWLUDQMD�SRMHGLQLK�YUVWD�PDWHULMDOD� �JOLQRYLWL��
SMHVNRYLWL��WH�PLQLPDOQH�SRWUHEQH�GXELQH�LVNRSD��WORFUWQR�L�X�SRSUHþQRP�VPLVOX�IRUPL-
UDQD�VX�QDOD]LãWD�NRMD�]DGRYROMDYDMX�WHKQLþNH�L�RNROLãQH�DVSHNWH��
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6OLND����3ULPMHU�VLWXDWLYQRJ�SULND]D�QDOD]LãWD�QD�UD]LQL�JODYQRJ�SURMHNWD

6OLND����3ULPMHU�SULND]D�NDUDNWHULVWLþQRJ�SRSUHþQRJ�SUHVMHND�QDOD]LãWD�QD�UD]LQL�
JODYQRJ�SURMHNWD
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4. ADMINISTRATIVNI KRITERIJI

8�QDVWDYNX�VH�QDYRGH�QHNL�RG�DGPLQLVWUDWLYQLK�NULWHULMD�L�L]D]RYD�NRMH�MH�WUHEDOR�LPDWL�X�
YLGX�L�UHVSHNWLUDWL�X�VNORSX�L]UDGH�SURMHNWQH�GRNXPHQWDFLMH��

4.1. Izdavanje dozvola

2SüHQLWR�� NDNR� VH� QDOD]LãWH� QH� EL� VPDWUDOR� HNVSORDWDFLMVNLP�SROMHP�� RGQRVQR�NDNR� VH�
QH�EL�L]UDÿLYDR�HODERUDW�HNVSORDWDFLMH��ELOR�MH�QXåQR�QDOD]LãWH�SURMHNWQR�YH]DWL�]D�WRþQR�
RGUHÿHQX�GLRQLFX�QDVLSD�NRMD�üH�VH�JUDGLWL��2E]LURP�QD�UDVSRORåLYX�YUVWX�PDWHULMDOD�L�VYRM�
SRORåDM�X�SURVWRUX�NRML�RPRJXüXMH�RSWLPL]DFLMX�WUDQVSRUWQLK�XGDOMHQRVWL��QHND�MH�QDOD]LãWD�
ELOR�QXåQR�YH]DWL�]D�GYLMH�LOL�WUL�QHRYLVQH�GLRQLFH�SURMHNWD�
1DGDOMH��NDNR�VH�X�DGPLQLVWUDWLYQRP�VPLVOX�QDOD]LãWH�QH�VPDWUD�JUDÿHYLQRP��X�VNORSX�
JODYQRJ� SURMHNWD� QLMH� ELOD� QXåQD� GHWDOMQD� UD]UDGD� WHKQLþNRJ� UMHãHQMD�� QR� NDNR� MH� SUH-
PD�VPMHUQLFDPD�L]�HODERUDWD�]DãWLWH�RNROLãD�ELOR�SRWUHEQR�X�SRWSXQRVWL�WHKQLþNL�GH¿QL-
UDWL� QDOD]LãWH�X]� ãWR�SUHFL]QLMX�SURFMHQX�SRWUHEQLK�NROLþLQD� LVNRSD�� LVWD� VX� DGHNYDWQR� L�
UD]UDÿHQD��%H]�RE]LUD�ãWR�VH�QDOD]LãWD�X�DGPLQLVWUDWLYQRP�VPLVOX�QH�VPDWUDMX�JUDÿHYLQDPD��
ORNDFLMVNLP�GR]YRODPD�MH�SURSLVDQD�QMLKRYD�VDQDFLMD��NDR�XYMHW�]D� LVKRÿHQMH�XSRUDEQH�
GR]YROH�]D�SRMHGLQX�GLRQLFX�QDVLSD��Ä1DOD]LãWH�VH�SODQLUD�XQXWDU�LQXQGDFLMVNRJ�SRMDVD��
D�VDQDFLMD�QDOD]LãWD�MH�XYMHW�]D�LVKRÿHQMH�XSRUDEQH�GR]YROH�]D�SRVOMHGQMX�HWDSX�]DGQMH�
GLRQLFH�]D�NRMH�MH�YH]DQD�QDOD]LãWH³� 2YDM�QDYRG�L]�ORNDFLMVNH�GR]YROH�LPSOLFLUD�GD�VH�
XSRUDEQD�GR]YROD�]D�SRMHGLQX�]DYUãHQX�GLRQLFX�QH�PRåH�LVKRGLWL�GRN�VH�QH�]DYUãL�GUXJD�
GLRQLFD�NRMD�MH�YH]DQD�]D�LVWR�QDOD]LãWH��1DNRQ�SUYH�L]GDQH�ORNDFLMVNH�GR]YROH�L�RYDNYRJ�
QDYRGD��XRþHQL�VX�SUREOHPL�YH]DQL�X]�SUHGYLÿHQX�GLQDPLNX�SR�SRMHGLQLP�GLRQLFDPD�NRMH�
NRULVWH�PDWHULMDO�L]�LVWRJ�QDOD]LãWD��D�NRMH�VH�L]YRGH�VD�UHODWLYQR�YHOLNLP�YUHPHQVNLP�SR-

PDNRP��3ODQLUDQD�GLQDPLND�SR�GLRQLFDPD�MH�SDN�XYMHWRYDQD�GUXJLP�þLPEHQLFLPD��LPRY-

LQVNR� SUDYQLP� VWDQMHP� QD� WHUHQX�� VWDQMX� NDWDVWDUVNH� L]PMHUH� X� SRMHGLQRM� NDWDVWDUVNRM�
RSüLQL��SRVWRMHüLP�DNWLYQLP�GR]YRODPD�L�UDGRYLPD�NRML�VX�X�WLMHNX��D�NRML�QLVX�YH]DQL�]D�
SURMHNW�PRGHUQL]DFLMH�LWG��
7DNRÿHU�SODQLUDQD�GLQDPLND�L]UDGH�SURMHNWQH�GRNXPHQWDFLMH�]D�VYDNX�GLRQLFX�]D�NRMX�MH�
YH]DQR�QDOD]LãWH�QLMH�RPRJXüDYDOD�LVWRYUHPHQR�GH¿QLUDQMH�SRWUHEQLK�NROLþLQD�PDWHULMDOD�
]D�VYDNX�GLRQLFX��D�NRMH�MH�ELOR�SRWUHEQR�]QDWL�YHü�NRG�L]UDGH�SURMHNWQH�GRNXPHQWDFLMH�]D�
SUYX�GLRQLFX�NRMRM�SULSDGD�QDOD]LãWH�

4.2. Uvjeti javnopravnih tijela

3RVHEDQ�L]D]RY�VH�SRMDYLR�QD�VDPRP�SRþHWNX�UHDOL]DFLMH�SURMHNWD��YHü�NRG�L]UDGH�SUR-

MHNWQH�GRNXPHQWDFLMH�]D�SUYH�GLRQLFH�.ODNDU���5XãþLFD�L�'UåDYQD�JUDQLFD���&6�.RQMXãD��
.RG�LVKRÿHQMD�SRVHEQLK�XYMHWD�MDYQRSUDYQLK�WLMHOD��XRþHQD�MH�NROL]LMD�V�SRYUãLQDPD�NRMH�
VX� SRG� XSUDYOMDQMHP�+UYDWVNLK� ãXPD�� 1DLPH�� SRVHEQLP� XYMHWLPD�0LQLVWDUVWYD� SROMR-

SULYUHGH��XSUDYH�ãXPDUVWYD�ORYVWYD�L�GUYQH�LQGXVWULMH��RGQRVQR�XYMHWLPD�+UYDWVNLK�ãXPD��
GDQ� MH�SRSLV�QDOD]LãWD�REXKYDüHQLK�FMHORNXSQLP�SURMHNWRP�PRGHUQL]DFLMH��NRMD� VH�QD-
OD]H�SRG�XSUDYOMDQMHP�+UYDWVNLK�ãXPD�WH�MH�XYMHWRYDQR�GD�VH�ORNDFLMH�QDOD]LãWD�WUHEDMX�
SODQLUDWL� L]YDQ�SRGUXþMD�NRMLP�JRVSRGDUH�+UYDWVNH�ãXPH�G�R�R��2YDNDY�XYMHW�QLMH�ELOR�
PRJXüH� LVSRãWLYDWL�X�RYRM� ID]L� L]UDGH�SURMHNWQH�GRNXPHQWDFLMH�� V�RE]LURP�QD� WR�GD� VX�
SUHGYLÿHQH�ORNDFLMH�QDOD]LãWD�YHü�REXKYDüHQH�HODERUDWRP�]DãWLWH�RNROLãD��L�SURãOH�VX�SUR-

FHGXUX�RFMHQH�R�SRWUHEL�SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã�WH�X�RYRM��YLãRM�ID]L�UD]UDGH�
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WHKQLþNH�GRNXPHQWDFLMH�QLMH�ELOR�PRJXüH�PLMHQMDWL�QMLKRYH�ORNDFLMH��
1DNRQ�QHNROLNR�RGUåDQLK�VDVWDQDND�L]PHÿX�+UYDWVNLK�ãXPD�L�+UYDWVNLK�YRGD��GRJRYR-

UHQR�MH�GD�VH�ORNDFLMH�QDOD]LãWD�]DGUåH�QD�SUHGYLÿHQLP�ORNDFLMDPD X]�XYMHW�GD�VH�L]GYRMH�
X�SRVHEQH�NDWDVWDUVNH�þHVWLFH��NRMH�üH�NRG�VOLMHGHüH�UHYL]LMH�ãXPVNR�JRVSRGDUVNH�RVQRYH�
ELWL�GDQH�QD�XSUDYOMDQMH�+UYDWVNLP�YRGDPD��2YDNDY�GRJRYRU�MH�SRVWLJQXW�]DKYDOMXMXüL�
þLQMHQLFL�GD�VH�YHüLQD�QDOD]LãWD��LDNR�MH�ELOD�SUHGYLÿHQD�QD�SRGUXþMX�ãXPVNR�JRVSRGDUVNLK�
SRYUãLQD��X�VWYDUQRP�VWDQMX�QD� WHUHQX�QDOD]L�QD�SRYUãLQDPD�OLYDGD� LOL�ãLNDUD��+UYDWVNH�
YRGH�VX�SRVWXSLOH�SUHPD�GRJRYRUX�WH�VX�L]YUãHQH�SDUFHODFLMH�QDYHGHQLK�QDOD]LãWD�
'RJRYRU�MH�YULMHGLR�]D�VYD�QDOD]LãWD��RVLP�MHGQRJ��1DLPH��QDOD]LãWH�*XQMD���SUHGYLÿHQR�
MH�QD�SRYUãLQL�NRMD�MH�X�QDUDYL�ãXPD�KUDVWD�OXåQMDND�WH�MH�VWRJD�L]RVWDYOMHQD��6�RE]LURP�
QD�SRVWDYOMHQH�URNRYH��WUHEDOR�MH�X�ãWR�NUDüHP�URNX�SURQDüL�QRYX�ORNDFLMX�NRMD�üH�]DGR-

YROMLWL�NYDQWLWDWLYQH�L�NYDOLWDWLYQH�SRWUHEH�]D�PDWHULMDORP��LPRYLQVNR�SUDYQH�XYMHWH��NDR�
L�NULWHULM�WUDQVSRUWQH�XGDOMHQRVWL��D�X]�VYH�WR�GD�QH�EXGH�X�NROL]LML�V�L]GDQLP�5MHãHQMHP�
0=2,(�R�SULKYDWOMLYRVWL�]DKYDWD�]D�RNROLã�L�SULURGX��1R��X�FLMHORM�VLWXDFLML�MH�LSDN�ELOR�
QHãWR�GREUR��D�WR�MH�GD�VH�UDGLOR�R�QDOD]LãWX�L�GLRQLFL�NRMD�SULSDGD�N�R��5DþLQRYFL��L�QDOD]L�
VH�X�EOL]LQL�ORNDFLMH�JGMH�MH�������GRãOR�GR�SURERMD�QDVLSD�WH�VH�X�UHODWLYQRM�EOL]LQL�QDOD]LOR�
SRVWRMHüH�QDOD]LãWH�7HþD��L]�NRMHJ�MH�YUãHQD�VDQDFLMD�SURERMD��.DR�DOWHUQDWLYQR�UMHãHQMH�XV-
YRMHQD�MH�ORNDFLMD�SRVWRMHüHJ�QDOD]LãWD��QDNRQ�þHJD�MH�QRYL�L]D]RY�ELR�X�URNX�RG�GYD�GDQD�
LVSURMHNWLUDWL�QDOD]LãWH�QD�QRYRM�ORNDFLML�WH�L]PLMHQLWL�JODYQL�SURMHNW��L�]DWUDåLWL�SRWYUGX�]D�
LVKRÿHQMH�JUDÿHYLQVNH�GR]YROH�
.DNR�QL�MHGDQ�L]D]RY�QLMH�QHUMHãLY��WDNR�MH�L�RYDM ULMHãHQ�WH�VX�X�YUOR�NUDWNRP�URNX��X]�
PDNVLPDOQL� DQJDåPDQ� VYLK� XNOMXþHQLK� VXGLRQLND�� L]UDÿHQL� JODYQL� SURMHNWL� L� LVKRÿHQH�
JUDÿHYLQVNH�GR]YROH�]D�SUYLK�FFD����NP�QDVLSD�

4.3. Uvjet zaštite prirode iz Rješenja MGIPU

5MHãHQMHP�0*,38�SURSLVDQR� MH�GD�QLMH�SRWUHEQR�SURYRGLWL�SRVWXSDN�SURFMHQH�XWMHFDMD�
QD� RNROLã�� QLWL� JODYQX�RFMHQX�SULKYDWOMLYRVWL� ]DKYDWD� ]D� HNRORãNX�PUHåX�� X]� SUHWKRGQR�
XWYUÿLYDQMH�]QDþDMD�SODQLUDQRJ�QDOD]LãWD�3ULþDF�QD�FLOMQH�YUVWH�OHSWLUD��6�RE]LURP�QD�QD-
YHGHQL�XYMHW�� DQJDåLUDQ� MH� VWUXþQMDN� ]D� OHSWLUH�� X� VXUDGQML� V� NRMLP� MH� WHKQLþNR� UMHãHQMH�
QDOD]LãWD�3ULþDF�XVNODÿHQR�V�SRWUHEDPD�VWDQLãWD�OHSWLUD��2EOLNRYQH�NDUDNWHULVWLNH�QDOD]LãWD�
VX�L]PLMHQMHQH�X�RGQRVX�QD�SUHWKRGQR�SUHGYLÿHQH��NDNR�EL�VH�VPDQMLR�REXKYDW�QDOD]LãWD�
NRML�]DGLUH�X�VWDQLãWH�]DãWLüHQH�YUVWH�OHSWLUD�

1DYHGHQH�VX�VDPR�QHNH�RG�VLWXDFLMD�NUR]�NRMH�VH�SURãOR�NRG�GH¿QLUDQMD�QDOD]LãWD�SRWUHE-

QLK�]D� UHDOL]DFLMX�SURMHNWD�PRGHUQL]DFLMH� OLMHYRREDOQLK�VDYVNLK�QDVLSD��DOL� UHDOQR� MDYLR�
VH�QHRþHNLYDQ�EURM�L]D]RYD�V�NRMLPD�VH�WUHEDOR�VXRþLWL�L�NRMLPD�VH�QLMH�VPMHOR�GR]YROLWL�
QLWL�GD�XVSRUH�L]UDGX�SURMHNWQH�GRNXPHQWDFLMH�L�LVKRÿHQMH�GR]YROD��D�SRJRWRYR�QH�GD�LK�
]DXVWDYH��8�NRQDþQLFL�VH�XVSMHOR�XVNODGLWL�L�]DGRYROMLWL�VYH�NULWHULMH�L�]DKWMHYH��L�X�UHVSH-
NWDELOQRP�URNX�L]UDGLWL�SURMHNWQL�GRNXPHQWDFLMX�L�SUHGDWL�]DKWMHYH�]D�L]GDYDQMH�GR]YROD�
Bez obzira na SUREOHPH� NRML� VX� MDYOMDOL� WLMHNRP� L]UDGH� SURMHNWQH� GRNXPHQWDFLMH� L�
SURYRÿHQMD�DGPLQLVWUDWLYQLK�SURFHGXUD��SRVWLüL�üH�VH�YULMHGQL�NRQDþQL�UH]XOWDWL��MHU�RYD-
NDY�SULVWXS� HNVSORDWLUDQMX�PDWHULMDOD� IRUPLUDQMHP�Ä]HOHQH� LQIUDVWUXNWXUH³� WM�� QRYLK� ]D-
PMHQVNLK�YRGHQLK�VWDQLãWD�L�XUHÿHQRJ�SURVWRUD�RNR�QMLK�X�VNODGX�V�SRVWRMHüLP�VWDQLãQLP�
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WLSRYLPD�QD�SURVWRUX�JUDGQMH�L�QDOD]LãWD��LPDW�üH�VYDNDNR�YLãHVWUXNR�SR]LWLYDQ�XWMHFDM�QD�
SULURGX��RNROLã�L�VWDQRYQLNH�NRML�åLYH�X�EOL]LQL�RYLK�ORNDFLMD��
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R 2.17.

6$ä(7$.�� 'RQML� WRN�5MHþLQH� SUHVLMHFD� FHQWDU� JUDGD�5LMHNH� L� þLQL� SULURGQX� EDULMHUX� X�
XUEDQLVWLþNRP�L�GUXãWYHQRP�VPLVOX��6DP�WRN�MH�NUR]�SRYLMHVW�SUHGVWDYOMDR�L�¿]LþNX�JUDQL-
FX�L]PHÿX�GUåDYD��D�QD�WDM�QDþLQ�QMHJRYR�VWDQMH�L�YRGQL�UHåLP�]QDþDMQR�XWMHþH�QD�IXQN-

FLRQLUDQMH�L�UD]YRM�JUDGD�5LMHNH��5HJXODFLMVNLP�UDGRYLPD�NRQFHP�GHYHWQDHVWRJ�VWROMHüD�
SULURGQR�NRULWR�5MHþLQH��VNUHQXWR� MH�SUHPD�LVWRþQRM�VWUDQL�GHOWH��GRN� MH�]DSDGQD�VWUDQD�
GHOWH�SUHWYRUHQD�X�0UWYL�NDQDO�NRML� MH�RVWDR�EH]�SURWRND� WH� VH�SUHWYRULR�X�GLR�PRUVNH�
OXNH��1D� WDM�QDþLQ�� ]QDþDMQR� MH� L]PLMHQMHQR�SULURGQR�VWDQMH�YRGQRJ� UHåLPD�5MHþLQH��8�
UDGX�VH�GDMH�SUHJOHG�SURYHGHQLK�UDGRYD��PMHUHQMD�L�PRGHOVNLK�LVWUDåLYDQMD�NRML�VX�QD�WRP�
SRGUXþMX�UHDOL]LUDQL��D�VD�VYUKRP�L]QDODåHQMD�RSWLPDOQRJ�PRGHOD�UHQDWXUDOL]DFLMH�GRQMHJ�
WRND�5MHþLQH��,GHMD�UHQDWXUDOL]DFLMH�GRQMHJ�WRND�5MHþLQH�SROD]L�RG�PRJXüQRVWL�SRQRYQRJ�
VSDMDQMD�5MHþLQH�L�0UWYRJ�NDQDOD�WH�SRQRYQH�XVSRVWDYH�SULURGQRJ�UHåLPD�WHþHQMD��DOL� L�
XYMHWD�]D�EROMX�NYDOLWHWX�YRGH�X�RED�UHFLSLMHQWD��.DNR�VH�UDGL�R�VORåHQRP�KLGURWHKQLþNRP�
UMHãHQMX�L�]QDþDMQRP�JUDÿHYLQVNRP�L�XUEDQLVWLþNRP�]DKYDWX��RVLP�XRELþDMHQRJ�PRQLWRU-
LQJD�YRGRWRND��SURYHGHQD�VX�FLOMDQD�LVWUDåLYDQMD�NYDOLWHWH�YRGH�QD�YLãH�ORNDFLMD�GXå�WRND�
5MHþLQH�L�0UWYRJ�NDQDOD��NDR�L�PRGHOVND�LVWUDåLYDQMD�PRJXüLK�WHKQLþNLK�UMHãHQMD�VDPRJ�
VSRMQRJ�NDQDOD��1DVWDYQR�GDMX�VH�L�UH]XOWDWL�DQDOL]H�SURSDJDFLMH�YHOLNLK�YRGD�X�XYMHWLPD�
UHQDWXUDOL]DFLMH��NDR�L�SURFMHQH�XWMHFDMD�]DKYDWD�QD�GLQDPLNX�NUHWDQMD�QDQRVD�X�RED�UH-
FLSLMHQWD��=DNOMXþQR�MH�GDQ�SULND]�PRJXüLK�UMHãHQMD��QDþLQD�L�GLQDPLNH�UHDOL]DFLMH��DOL�L�
L]D]RYD�NRML�SUDWH�UHDOL]DFLMX�WDNYLK�VORåHQLK�SURFHVD��
./-8ý1(�5,-(ý,��UHQDWXUDOL]DFLMD��5MHþLQD��PRQLWRULQJ��0UWYL�NDQDO��VSRM

POSSIBILITIES AND CHALLENGES 

$%675$&7��7KH��ORZHU�FRXUVH�RI�WKH�5MHþLQD�LQWHUVHFWV�WKH�FHQWUH�RI�WKH�WRZQ�RI�5LMHND��
IRUPLQJ�D�QDWXUDO�EDUULHU�LQ�WKH�XUEDQ�DQG�VRFLDO�VHQVH��,Q�WKH�SDVW��LWV�FRXUVH�ZDV�DOVR�D�
SK\VLFDO�ERUGHU�EHWZHHQ�FRXQWULHV��$V�VXFK��LWV�FRQGLWLRQ�DQG�ZDWHU�UHJLPH�KDYH�VLJQL¿-

FDQWO\�D൵HFWHG�WKH�IXQFWLRQLQJ�DQG�GHYHORSPHQW�RI�WKH�WRZQ�RI�5LMHND��7KH�ULYHU�UHJX-

ODWLRQ�ZRUNV�FDUULHG�RXW�LQ�WKH�ODWH���WK�FHQWXU\�GLYHUWHG�WKH�5MHþLQD¶V�QDWXUDO�ULYHUEHG�
WRZDUGV�WKH�HDVWHUQ�VLGH�RI�WKH�GHOWD�ZKLOH�WKH�ZHVWHUQ�SDUW�RI�WKH�GHOWD�ZDV�WUDQVIRUPHG�
LQWR�D�FDQDO�FDOOHG�0UWYL�NDQDO�WKDW�ZDV�OHIW�ZLWKRXW�DQ\�ÀRZ�DQG�EHFDPH�D�SDUW�RI�WKH�



756

VHD�SRUW��,Q�WKLV�PDQQHU��WKH�QDWXUDO�VWDWXV�RI�WKH�5MHþLQD�ZDWHU�UHJLPH�ZDV�KHDYLO\�PRGL-
¿HG��7KH�SDSHU�SUHVHQWV�DQ�RYHUYLHZ�RI�WKH�SHUIRUPHG�ZRUNV��PHDVXUHPHQWV�DQG�PRGHO�
LQYHVWLJDWLRQV�WKDW�ZHUH�LPSOHPHQWHG�LQ�WKLV�DUHD�LQ�RUGHU�WR�¿QG�WKH�RSWLPXP�PRGHO�IRU�
UHVWRULQJ�WKH�ORZHU�5MHþLQD�FRXUVH��7KH�LGHD�WR�UHVWRUH�WKH�ORZHU�5MHþLQD�FRXUVH�EXLOGV�RQ�
WKH�SRVVLELOLW\�RI�UH�FRQQHFWLQJ�WKH�5MHþLQD�DQG�0UWYL�NDQDO�DQG�UH�HVWDEOLVKLQJ�QRW�RQO\�
WKH�QDWXUDO�ÀRZ�UHJLPH�EXW�DOVR�WKH�FRQGLWLRQV�IRU�EHWWHU�ZDWHU�TXDOLW\�LQ�ERWK�UHFLSLHQWV��
$V�WKLV�FRQFHUQV�D�FRPSOH[�K\GUDXOLF�HQJLQHHULQJ�VROXWLRQ�DQG�D�FRQVLGHUDEOH�HQJLQHHU-
LQJ�DQG�XUEDQ�SURMHFW�� WDUJHWHG�ZDWHU�TXDOLW\� LQYHVWLJDWLRQV�ZHUH�SHUIRUPHG�DW� VHYHUDO�
ORFDWLRQV�DORQJ�WKH�5MHþLQD�DQG�0UWYL�NDQDO��LQFOXGLQJ�PRGHO�LQYHVWLJDWLRQV�RI�SRVVLEOH�
WHFKQLFDO�VROXWLRQV�IRU�D�FRQQHFWLQJ�FDQDO��7KH�SDSHU�JRHV�RQ�WR�SUHVHQW�WKH�UHVXOWV�RI�WKH�
DQDO\VLV�RI�KLJK�ZDWHU�SURSDJDWLRQ�XQGHU�WKH�UHVWRUDWLRQ�FRQGLWLRQV�DV�ZHOO�DV�RI�WKH�DV-
VHVVPHQW�RI�WKH�SURMHFW¶V�LPSDFW�RQ�WKH�G\QDPLFV�RI�VHGLPHQW�WUDQVSRUW�LQ�ERWK�UHFLSLHQWV��
)LQDOO\��WKH�SDSHU�JLYHV�DQ�RYHUYLHZ�RI�WKH�SRVVLEOH�VROXWLRQV��PHWKRGV�DQG�LPSOHPHQWD-
WLRQ�G\QDPLFV��EXW� DOVR�RI� WKH� FKDOOHQJHV� WKDW� DFFRPSDQ\� WKH� LPSOHPHQWDWLRQ�RI� VXFK�
FRPSOH[�SURFHVVHV�
.(<:25'6��5HVWRUDWLRQ��5MHþLQD��PRQLWRULQJ��0UWYL�NDQDO��FRQQHFWLRQ

1. UVOD

*UDG�5LMHND��RGQRVQR�QMHJRYD�XåD�MH]JUD��UD]YLR�VH�RNR�XãüD�5MHþLQH�X�PRUH��D�QMHJRY�
UD]YRM�YH]DQ�MH�X]�QDVHOMD�QDVWDOD�X]�PQRJREURMQD�SULURGQD�L]YRULãWD�YRGH�X�RYRM�]RQL��9Hü�
VX�X�ULPVNR�GRED�RYD�L]YRULãWD�NRULãWHQD�NDR�SULURGQR�EODJR��R�þHPR�JRYRUH�SURQDÿHQL�
EXQDUL�X�WHPHOMLPD�GDQDãQMLK�]JUDGD�

6OLND����3RJOHG�QD�GHOWX�YRGRWRND�5MHþLQH
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3URVWRU� X]� GLR� GRQMHJ� WRND� 5MHþLQH� ELWQR� MH� RGUHÿHQ� SRORåDMHP� NRULWD� L� UHåLPRP�
WHþHQMD�5MHþLQH� X� VLQHUJLML� V� REDOQLP�PRUHP�� 6DY� GRVDGDãQML� XUEDQLVWLþNL� UD]YRM�� NDR�
L� VYDNRGQHYQH�JUDGVNH� DNWLYQRVWL�� QHUDVNLGLYR� VX�YH]DQL� ]D� WDM� YRGQL� WRN��1HNDGDãQMH�
L]PMHãWDQMH�WRND�5MHþLQH�L]�SR]LFLMH�XãüD�QD�ORNDFLML�VDGDãQMHJ�3RUWREDURãD��QD�ORNDFLMX�
%UDMGLFD�'HOWD�� X� SULPDUQRP� REOLNX� ELOR� MH� XYMHWRYDQR� SUHYHQFLMRP� YHOLNLK� ãWHWD� RG�
SRSODYD��DOL�L�NRULãWHQMHP�SURVWRUD�%DURãD�]D�UDYRM�OXNH��1D�WDM�QDþLQ�VWDUR�SULURGQR�NRULWR�
5MHþLQH�SUHWYRUHQR�MH�X�XPMHWQL�PRUVNL�UXNDYDF��X�NRML�RVLP�PRUD�XWLþH�PDQMD�NROLþLQD�
VODWNLK�YRGD��VDGD�YHü�SRWSXQR�]DWYRUHQLK�L�]DFMHYOMHQLK�ULMHþNLK�SRWRND��VOLND����
3URVWRU� X]� GRQML� WRN� 5MHþLQH� SUHGVWDYOMD� MHGDQ� RG� XUEDQLVWLþNL� QDMYULMHGQMLK� L�
QDMLQWHUHVDQWQLMLK� GLMHORYD� JUDGD� 5LMHNH� WH� RYR� SRGUXþMH� ]DVOXåXMH� SRVHEQX� SDåQMX�
VWUXþQH� ]DMHGQLFH� SRVHEQR� V� DVSHNWD�PRJXüH� UHQDWXUDOL]DFLMH�5MHþLQH� L�0UWYRJ�NDQDOD�
WH�QMLKRYH�XORJH�X�EXGXüLP�UMHãHQMLPD�]D�RYDM�SURVWRU��.RG�SURPLãOMDQMD�RYRJ�SURVWRUD�
PRåH� VH� JRYRULWL� R� QXåQRVWL� EXGXüHJ� LQWHJUDOQRJ� SURPLãOMDQMD� V� DVSHNWD� PRJXüLK�
YRGQRJRVSRGDUVNLK� L� XUEDQLVWLþNLK� ULMHãHQMD�� 8� WRP� VPLVOX� SURYHGHQ� MH� þLWDY� QL]�
LVWUDåLYDQMD�VD�VYUKRP�SUHSR]QDYDQMD�SRVWRMHüLK�RJUDQLþHQMD��DOL�L�L]QDODåHQMD�RSWLPDOQLK�
YRGQRJRVSRGDUVNLK�UMHãHQMD�]D�PRJXüX�UHQDWXUDOL]DFLMX�GRQMHJ�WRND�5MHþLQH�

.UDMHP�GYDGHVHWRJ�VWROMHüD��D�XYMHWRYDQR�UD]YRMHP�UDþXQDOQLK�PRGHOD�WH�RGJRYDUDMXüH�
NRPSMXWRUVNH�RSUHPH��SURYHGHQD�VX�LVWUDåLYDQMD�YH]DQD�X]�SURSDJDFLMX�SRSODYQLK�YRGD�
X�GRQMHP�WRNX�5MHþLQH�VD�VYUKRP�DQDOL]H�VLJXUQRVWL�WRJ�GLMHOD�JUDGD�5LMHNH�RG�PRJXüH�
SRMDYH�SRSODYD�� L]QDODåHQMD�PRJXüLK� UMHãHQMD� ]D�XQDSUMHÿHQMH� UHJXODFLMVNLK� L� ]DãWLWQLK�
JUDÿHYLQD�WH�VWYDUDQMH�VWUXþQH�SRGORJH�]D�PRJXüD�LQWHJUDOQD�SURPLãOMDQMD�RYRJ�L]X]HWQR�
YULMHGQRJ� SURVWRUD� JUDGD� 5LMHNH�� 8VSRVWDYOMHQ� MH� PDWHPDWLþNL� PRGHO� WHþHQMD� ��'�� L�
SRSODYOMLYDQMD� ��'�� ]D� SRVWRMHüX� KLGURORJLMX� L� JHRPHWULMX� NRULWD�� ,VWUDåLYDQMD� L� L]UDGX�
PRGHOD�SURYHR� MH� WLP�VWUXþQMDND�V�7HKQLþNRJ�IDNXOWHWD�X�5LMHFL��.RULãWHQD�VX�DXWRUVND�
VRIWYHUVND�UMHãHQMD��D�ãLUD�]DMHGQLFD�XSR]QDWD�MH�V�UH]XOWDWLPD�L�SULMHGORJRP�XQDSUMHÿHQMD�
SRVWRMHüHJ� VWDQMD�� -HGQR� RG� PRJXüLK� UMHãHQMD�� NRMH� EL� RPRJXüDYDOD� YHüX� VLJXUQRVW�
NRG� SURSDJDFLMH� SRSODYQLK� YDORYD� RYLP�GLMHORP� WRND�5MHþLQH�� VYDNDNR� MH� L� XVSRVWDYD�
SULURGQRJ� UHåLPD� WHþHQMD�� D� SUYHQVWYHQR� X� VPLVOX� SRQRYQRJ� VSRMD� 5MHþLQH� L� 0UWYRJ�
NDQDOD��1DYHGHQL�SRWHQFLMDOL�VSRM�RPXJXüLR�EL�GMHORPLþQR�UDVWHUHüHQMH�SRSODYQLK�YRGD�
X� NRULWX� 5MHþLQH�� DOL� L� RPRJXüLR� RSOHPHQMLYDQMH� YRGD�0UWYRJ� NDQDOD� X�PDORYRGQRP�
GLMHOX�JRGLQH��2YR�ULMHãHQMH�]QDþDMQR�EL�PRJOR�XWMHFDWL�L�QD�RGDELU�PRJXüLK�XUEDQLVWLþNLK�
ULMHãHQMD� RYRJ� SURVWRUD�� 'DOMQMD� LVWUDåLYDQMD� X� VPLVOX� PRJXüH� UHQDWXUDOL]DFLMH� GRQMHJ�
WRND�5MHþLQH�RVWYDUHQD�VX�X�RNYLUX�*/2%(�SURMHNWD�VUHGQMH�0HGLFLQVNH�ãNROH�X�5LMHFL��
,VWD� VX� SRNUHQXWD� VD� VYUKRP� XWYUÿLYDQMD� XWMHFDMD� PRUD� X� NRULWX� 5MHþLQH� ]D� YULMHPH�
PDORYRGQRJ� GLMHOD� JRGLQH�� SUYHQVWYHQR� X� VPLVOX� NYDOLWHWH� YRGH�� &LOM� LVWUDåLYDQMD� ELR�
MH� XWYUGLWL� ORNDFLMX� X� NRULWX�5MHþLQH� L]� NRMH� EL� VH� QHRYLVQR� R� XWMHFDMX�PRUD� L� YHOLþLQH�
SURWRNH��PRJOD�]DKYDüDWL�YRGD�NRMRP�EL�VH�RVYMHåDYDR�0UWYL�NDQDOD�L�SRVWLJOD�GMHORPLþQD�
UHQWXUDOL]DFLMD�QMHJRYRJ�UHåLPD�WHþHQMD��3URYHGHQH�DQDOL]H�SRWYUGLOL�VX�]QDþDMDQ�XWMHFDM�
NROHEDQMD� UD]LQH�PRUD�X� IXQNFLML�SURWRNH�5MHþLQH�QD�VDPX�NYDOLWHWX�YRGH�� ,VWUDåLYDQMD�
VX�SURYHGHQD�X]RUNRYDQMHP�L�¿]LNDOQR�NHPLMVNLP�DQDOL]DPD�SDUDPHWDUD�NDNYRüH�YRGH�
X� ODERUDWRULMX�QD�GYLMH� ORNDFLMH�GRQMHJ� WRND�5MHþLQH� WH�GYLMH� ORNDFLMH�GXå� WRND�0UWYRJ�
NDQDOD��3ULNXSOMDQL�VX�L�DQDOL]LUDQL�SRGDFL�R�NROHEDQMX�PRUVNH�UD]LQH��SOLPD�L�RVHND��NDR�
L�SRGDFL�R�YLVLQL�YRGQRJ�OLFD�]D�PMHUQX�OLPQLJUDIVNX�SRVWDMX�7YRUQLFD�SDSLUD��5H]XOWDWL�
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LVWUDåLYDQMD�NDNYRüH�YRGH�SRWYUGLOL�VX�PRJXüQRVW�QMHQRJ�NRULãWHQMD�]D�SRWUHEH�EXGXüHJ�
VSRMQRJ�NDQDOD�5MHþLQD�±0UWYL�NDQDO��X]�XYMHW�QMHQRJ�]DKYDüDQMD�QD�ORNDFLML�X]YRGQR�RG�
0RVWD�.RQWLQHWDO��,VWUDåLYDQMH�SRVWRMHüH�NYDOLWHWH�YRGD�0UWYRJD�NDQDOD�SURYHGHQR�MH�RG�
VWUDQH�1DVWDYQRJ�]DYRGD�]D�MDYQR�]GUDYVWYR�SULPRUVNR�JRUDQVNH�åXSDQLMH��1=-=�3*ä��
VD�VYUKRP�GHWHNFLMH�SRVWRMHüHJ�VWDQMD�NYDOLWHWH�YRGH�X�NDQDOX�DOL�L�ORNDFLMDPD�X�5MHþLQL��
Uzorkovanja vode provedena su na ukupno 6 lokacija (crvene oznake) i na dvije lokacije 

XWRND�]DFMHYOMHQLK�SRWRND��)LXPDUD�L�/HãQMDN��åXWD�R]QDND���VOLND�����

6OLND����3ULND]�ORNDFLMD�X]RUNRYDQMD�X�RNYLUX�LVWDåLYDQMD�SURYHGHQLK�RG�VWUDQH�
1=-=3*ä�

5H]XOWDWL�SURYHGHQRJ�LVWUDåLYDQMD��QDNRQ�VOXåEHQH�YHUL¿NDFLMH��NRULVWLW�üH�VH�NRG�SURFMHQH�
PRJXüHJ� XWMHFDMD� SRQRYQH� XVSRVWDYH� SULURGQRJ� UHåLPD� WHþHQMD� QD� SRVWRMHüX� NYDOLWHWX�
YRGH�X�0UWYRP�NDQDOX��8�VYUKX�UHQDWXUDOL]DFLMH�0UWYRJ�NDQDOD�SURYHGHQR�MH�LVWUDåLYDQMH�
L� DQDOL]D� YDULMDQWQLK� UMHãHQMD� GLUHNWQRJ� SRYH]LYDQMD� V� YRGRWRNRP� 5MHþLQH� WH� SURYMHUD�
RSUDYGDQRVWL�WDNYLK�VSRMHYD��,VWUDåLYDQMH�MH�SURYHGHQR�XVSRVWDYRP�PDWHPDWLþNLK�PRGHOD�
WHþHQMD�RG�VWUDQH�7HKQLþNRJ�IDNXOWHWD�X�5LMHFL��NUR]�VWXGLMX�Ä0DWHPDWLþNL�PRGHO�VSRMD�
5MHþLQH� L�0UWYRJ�NDQDOD��RGQRVQR�SRSODYOMLYDQMD�GRQMHJ� WRND�5MHþLQH³��.DR� LQLFLMDOQD�
YDULMDQWD�ORNDFLMH�VSRMQRJ�NDQDOD�SUHGORåHQD�MH�WUDVD�RG�QL]YRGQH�VWUDQH�SMHãDþNRJ�PRVWD�
NRG�+RWHOD�&RQWLQHQWDO�GR�XQXWUDãQMHJ�NUDMD�0UWYRJ�NDQDOD��6OLND�����7DNDY�VSRMQL�NDQDO�
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LPDR�EL�GYRMDNX�XORJX��RVYMHåDYDQMH�YRGH�X�0UWYRP�NDQDOX�WH�UDVWHUHüHQMH�NRULWD�5MHþLQH�
NRG�YHOLNLK�YRGD��1D� WDM�EL�VH�QDþLQ�GMHORPLþQR�VPDQMLR� UL]LN�RG�PRJXüLK�SRSODYD�QD�
GRQMHP�WRNX�YRGRWRND�5MHþLQH��DOL�L�VWYRULOL�XYMHWL�]D�GMHORPLþQX�UHQDWXUDOL]DFLMX�UHåLPD�
WHþHQMD�X�0UWYRP�NDQDOX�

.

6OLND����,QLFLMDOQR�SUHGYLÿHQD�ORNDFLMD�VSRMQRJ�NDQDOD��OMXELþDVWD�ERMD�

'D� EL� VH� RVWYDULOD� XþLQNRYLWRVW� WDNYRJ� VSRMQRJ� NDQDOD� SURYHGHQD� MH� DQDOL]D� VXVWDYD�
5MHþLQD���0UWYL�NDQDO�SRPRüX�UDþXQDOQLK�PRGHOD�]D��'���'�L��'�VWUXMDQMH�YRGHQLK�PDVD��
SUL�þHPX�VX�NRULãWHQL�XOD]QL�SDUDPHWUL�NRML�VX�VH�RGQRVLOL�QD�SRVWRMHüH�KLGURORãNH�SRGDWNH�
R� WHþHQMX� YRGRWRND� 5MHþLQH� WH� PDUHRJUDIVNL� SRGDFL� R� RVFLODFLMDPD�PRUD� X� 5LMHþNRP�
]DOMHYX�� 7HPHOMHP� SURYHGHQH� KLGURORãNH� DQDOL]H� QD� GRQMHP� WRNX� YRGRWRND� 5MHþLQH�
XVYRMHQ�MH�UHIHUHQWQL�SURWRN�YHOLNH�YRGH�RG�4 ����P3�V�NRML�RGJRYDUD������JRGLãQMHP�
SRYUDWQRP�SHULRGX��'RGDWQR�VX�X�UD]PDWUDQMH�X]HWL�L�SURWRFL�QD�SUR¿OX�7YRUQLFH�SDSLUD�
NRML�RGJRYDUDMX�PDOLP�YRGDPD��NRULãWHQL�SRGDFL�R�WUDMQRVWL�SURWRND�QD�SUR¿OX�7YRUQLFH�
SDSLUD�X�SHULRGX�RG���������������JRGLQH��L�VUHGQMLP�YRGDPD��'RELYHQL�SURWRFL�X]HWL�VX�
V�YULMHGQRVWLPD�������L�����P3�V��D�þHPX�RGJRYDUDMX�WUDMDQMD�SUHPD�GH¿QLUDQRM�NULYXOML�
WUDMDQMD�]D�������JRGLQX�RG�������������L��������8�VYUKX�SRWUHEH�GH¿QLUDQMD�UXEQLK�XYMHWD�
QD�L]OD]X�L]�GRPHQH�XQXWDU�QXPHULþNRJ�PRGHOD�X]HWL�VX�PDUHRJUDIVNL�SRGDFL�]D�PRUH�X�
5LMHþNRP�]DOMHYX��=D� WX� SRWUHEX�GH¿QLUDQH� VX� UHIHUHQWQH� UD]LQH�PRUD� ]D� ����JRGLãQML�
SRYUDWQL�SHULRG��HP �����P�Q�P���L������JRGLãQML�SRYUDWQL�SHULRG��HP �����P�Q�P���NRMH�
VX�NRULãWHQH�X�VYLP�VLPXODFLMDPD�VWUXMDQMD��9LVRNH�UD]LQH�PRUD�VX�GRELYHQH�VX�QD�WHPHOMX�
PDUHRJUDIVNLK�SRGDWDND�]D�SHULRG���������������JRGLQH��8�VDPRM�DQDOL]L�MH�REXKYDüHQ�
L� SUREOHP� LVWDORåHQRJ� QDQRVD� X� GRQMHP� WRNX� 5MHþLQH� L� QMHJRY� XWMHFDM� QD� SURPMHQX�
JHRPHWULMH�NRULWD�5MHþLQH�L�0UWYRJ�NDQDOD�V�DVSHNWD�SURPMHQH�QMLKRYH�SURWRþQRVWL�
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1D� WHPHOMX� L]UDÿHQRJ� �'�QXPHULþNRJ�PRGHOD� VWUXMDQMD� X� VRIWYHUX�*HUULV� LVWUDåHQH� VX�
VOMHGHüH�YDULMDQWQH�L]YHGEH�VSRMD�YRGRWRND�5MHþLQH�L�0UWYRJ�NDQDOD��
��� VSRM�SURSXVWRP�±�V�MHGQRP�L�GYLMH�VSRMQH�FLMHYL��
��� VSRMQL�NDQDO�WLS��$��ÄNRVL�NDQDO³��VD�VNUDüHQLP�0UWYLP�NDQDORP��X�YDULMDQWDPD�ãLULQD�

NDQDOD�RG�������L����P��
��� VSRMQL�NDQDO�WLS��%��ÄNRVL�NDQDO³��EH]�VNUDüHQRJ�0UWYRJ�NDQDOD���VD�ãLULQRP�NDQDOD�RG�

���P��
��� VSRMQL�NDQDO�WLS��$��ÄRNRPLWL�NDQDO³��VD�VNUDüHQLP�0UWYLP�NDQDORP��X�YDULMDQWDPD�

ãLULQD�NDQDOD�RG�������L����P��
��� VSRMQL�NDQDO�WLS��%��ÄRNRPLWL�NDQDO³��EH]�VNUDüHQRJ�0UWYRJ�NDQDOD���VD�ãLULQRP�NDQD-

OD�RG����P��
��� VSRMQL�NDQDO�WLS����Ä]DREOMHQL�NDQDO³���
��� VSRMQL�NDQDO�WLS����L]UDYQL�VSRM�0UWYRJ�NDQDOD�QD�NRULWR�5MHþLQH��W]Y��ÄUDþYD³���
��� NDQDOQL�VXVWDY�SUHPD�XUEDQLVWLþNRP�UMHãHQMX�]D�XUHÿHQMH�SRGUXþMD�'HOWH��'HOWD��/XND��

%DURã�±�,]ORåED�QDWMHþDMQLK�UDGRYD��������
3ULPMHU�UH]XOWDWD�VLPXODFLMD�VSRMD�RVWDYDUHQRJ�V�MHGQRP�LOL�GYLMH�VSRMQH�FLMHYL�GDQ�MH�QD�
slici 4. 

6OLND����6SRMQR�UMHãHQMH�NRULWD�5MHþLQH�L�0UWYRJ�NDQDOD�D��MHGQLP�SURSXVWRP��OLMHYR���
WH�SULND]�VWUXMQLFD�L�PDJQLWXGD�EU]LQH�VWUXMDQMD�]D�SURWRN�4 ����P3�V�L�UD]LQX�PRUD�

HP ����P�Q�P���GHVQR���WH�E��GYRVWUXNLP�SURSXVWRP��OLMHYR��L�SULND]RP�VWUXMQLFD�L�PDJ-

QLWXGD�EU]LQH�VWUXMDQMD�]D�SURWRN�4 ����P3�V�L�UD]LQX�PRUD�+P ����P�Q�P���GHVQR�
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3URYHGHQH�KLGUDXOLþNH�DQDOL]H�L�SURYHGHQD�LVWUDåLYDQMD�RVLJXUDOD�VX�GLR�VWUXþQH�SRGORJH�
QHRSKRGQH�]D�SURPLãOMDQMH�EXGXüLK�LQåHQMHUVNLK�UMHãHQMD��PRJXüH�UHQDWXUDOL]DFLMH�WHþHQMD�
X� GRQMHP� WRNX� 5MHþLQH�� NDR� L� SURVWRUQR� SODQVNRJ� XUHÿHQMD� XåH� MH]JUH� JUDGD� 5LMHNH��
,]� SURYHGHQLK� KLGUDXOLþNLK�PRGHOVNLK� LVWUDåLYDQMD�PRåH� VH� ]DNOMXþLWL� GD� VH� SRQRYQLP�
SRYH]LYDQMHP� WRND� 5MHþLQH� L� 0UWYRJ� NDQDOD�� X]� RVWYDUHQMH� SUHGXYMHWD� XSUDYOMLYRJ�
LQåHQMHUVNRJ� UMHãHQMD�� SRVWLåH� ]QDþDMQR� UDVWHUHüHQMH� UHJXOLUDQRJ� NRULWD� 5MHþLQH� X�
VOXþDMX� SRMDYH� SRSODYQLK� YRGQLK� YDORYD�� 1D� WDM� QDþLQ� SRYHüDYD� VH� SRVWRMHüL� VWXSDQM�
VLJXUQRVWL�X�VPLVOX�PRJXüH�SRMDYH�SRSODYH�X�RYRP�GLMHOX�JUDGD�5LMHNH��1DVWDYQR�WDNYLP�
GMHORPLþQLP�UDVWHUHüHQMHP�YRGQRJ�YDOD�WH�QMHJRYLP�XSXãWDQMHP�X�0UWYL�NDQDO�PRJX�VH�
SROXþLWL�SRYROMQL�HIHNWL�QD�NROLþLQX�L�NYDOLWHWX�LVWDORåHQRJ�VHGLPHQWD�X�0UWYRP�NDQDOX��
5H]XOWDWL�LVWUDåLYDQMD�SURYHGHQLK�RG�VWUDQH�0HGLFLQVNH�ãNROH�X�5LMHFL��SRWYUGLOL�VX�ELWDQ�
XWMHFDM�NROHEDQMD�PRUVNH�UD]LQH�QD�NYDOLWHWX�YRGH�5MHþLQH�X�GRQMHP�WRNX��SUYHQVWYHQR�
XVOMHG�YLVLQVNL�RGQRVD�GQD�NRULWD�L�YLVLQH�PRUD���DOL�L�RGUHGLOL�SRGUXþMH�PRJXüHJ�EXGXüHJ�
]DKYDWD� YRGH� L]� 5MHþLQH� ]D� SRWUHEH� RVYMHåDYDQMD� YRGD� 0UWYRJ� NDQDOD�� 1DYHGHQL�
UH]XOWDWL�SUYHQVWYHQR�VH�RGQRVH�QD�SLWDQMH�NDNYRüH�YRGH��X�VPLVOX�NRQFHQWUDFLMD�VROL�X�
YRGL�NRMD�üH�VH�XSXãWDWL�X�0UWYL�NDQDO�� ,VWUDåLYDQMD� L�GRELYHQL��QHYHUL¿FLUDQL��UH]XOWDWL�
QD�SRGUXþMX�0UWYRJ�NDQDOD� L�GLMHOD�5LMHþLQH�RVWYDUHQD�RG�VWUDQH�1DVWDYQRJ�]DYRGD�]D�
MDYQR�]GUDYVWYR�SULPRUVNR�JRUDQVNH�åXSDQLMH�GLR�VX�SRWUHEQLK�LVWUDåLYDQMD�SXWHP�NRMLK�
üH�VH�VWYRULWL�XYMHWL�]D�SURFMHQX�PRJXüLK�SR]LWLYQLK�L�GLMHOD�QHJDWLYQLK�HIHNDWD�SURFHVD�
UHQDWXUDOL]DFLMH�WHþHQMD�X�0UWYRP�NDQDOX��DOL�L�GLMHOX�5MHþLQH��1DYHGHQR�VH�SUYHQVWYHQR�
RGQRVL�QD�XþLQDN�XSXãWDQMD�]QDþDMQLK�NROLþLQD�YRGH� WLMHNRP�SRSODYD��ãWR�üH�RþLJOHGQR�
]QDþDMQR�XWMHFDWL�QD�NYDOLWHWX�YRGH�X�NDQDOX��DOL�L�QD�NUHWDQMH�LVWDORåHQRJ�QDQRVD�QD�GQX�
NDQDOD��3RãWR�VH�UDGL�R�VORåHQRP�SURFHVX�ELWQR�MH�RGDEUDWL�FLMHORYLWD�LQåHQMHUVND�UMHãHQMD�
]D�SR]LFLMX��DOL�L�QDþLQ�SRYH]LYDQMD�5MHþLQH�L�0UWYRJ�NDQDOD��0RJXüQRVW�NRQWUROLUDQRJ�
XSXãWDQMD�YRGD�5MHþLQH�X�0UWYL�NDQDO�X�PDORYRGQRP�GLMHOX�JRGLQH�VLJXUQR�üH�L]PMHQLWL�
�UHQDWXUDOL]LUDWL��UHåLP�WHþHQMD�X�0UWYRP�NDQDOX��XWMHFDWL�QD�QMHQX�NYDOLWHWX�WH�SRVUHGQR�
QD�ELOMQL� L� åLYRWLQMVNL� VYLMHW�NRML�RELWDYD�X�NDQDOX�� ,]D]RY� UHDOL]DFLMH�RYDNYRJ�SURMHNWD�
YH]DQ� MH� ]D� RGDELU� RSWLPDOQRJ� LQåHQMHUVNRJ� UMHãHQMD� L� QMHJRYX� ¿]LþNX� UHDOL]DFLMX�� ãWR�
VH�SUYHQVWYHQR�RGQRVL�QD�ORNDFLMX�L�YHOLNX�L]JUDÿHQRVW�SURVWRUD�L]PHÿX�GYD�WRND��=ERJ�
VORåHQRVWL� FHVWRYQH�PUHåH� L�SRVWRMHüLK� LQVWDODFLMD�SRG�]HPOMRP��D�RVRELWR�]ERJ�XYMHWD�
QHVPHWDQRJ�RGYLMDQMD�SURPHWD�X�VDPRP�FHQWUX�5LMHNH��SURMHNWLUDQMH�L�L]YHGED�RGDEUDQRJ�
WHKQLþNRJ� UMHãHQMD�SUHGVWDYOMDW� üH�YHOLNL� L]D]RY�]D�SURMHNWDQWH� DOL� L� L]YRGLWHOMH� UDGRYD��
$QDOL]LUDMXüL� RVWYDULYRVW� SURFHVD� GMHORPLþQH� UHQDWXUDOL]DFLMH� YRGQLK� WRNRYD� X� XåHP�
VUHGLãWX�5LMHNH�QDPHüH�VH�SLWDQMH�YLVLQH�SRWUHEQLK�¿QDQFLMVNLK�VUHGVWYD��DOL� L�PRJXüLK�
L]YRUD�¿QDQFLUDQMD��3RãWR� VH� UDGL�R�NRPSOHNVQRP� L�PXOWLGLVFLSOLQDUQRP�SURMHNWX��NRML�
X� VHEL� VDGUåL�NRPSRQHQWH�XQDSUMHÿHQMD�SRVWRMHüHJ� VWDQMD�YRGD�RED�YRGRWRND��PRJXüH�
MH�NRULãWHQMH�VUHGVWDYD�(8�IRQGRYD��NRMD�X�NRPELQDFLML�VD�VUHGVWYLPD�+UYDWVNLK�YRGD�L�
*UDGD�5LMHNH��þLQH�]DPLãOMHQL�SURMHNW�RVWYDULYLP�

3URFHV�SRYUDWDND�YRGRWRND�X�SULURGQR�VWDQMH�WHþHQMD�XQXWDU�XUEDQLK�JUDGVNLK�VUHGLãWD�WH�
RPRJXüDYDQMH�QHVPHWDQH�NRPXNDFLMH�JUDGVNRJ�VWDQRYQLãWYD�V�YRGRP�X�VYDNRGQHYQRP�
åLYRWX��RSüH�MH�SULVXWDQ�WUHQG�X�PQRJLP�JUDGRYLPD�GLOMHP�(XURSH�L�VYLMHWD��0RJXüQRVWL�
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NRMH� VH�RWYDUDMX� UHDOL]DFLMRP� LGHMH� UHQDWXUDOL]DFLMH�GRQMHJ� WRND�5MHþLQH�QDGLOD]H� VDPR�
RNROLãQH�NRPSRQHQWH�XYMHWD�åLYRWD�JUDÿDQD�JUDGD�5LMHNH��,]D]RY�UHDOL]DFLMH�SUHGVWDYOMD�
ãDQVX� ]D� LPSOHPHQWDFLMX� QRYLK� XUEDQLVWLþNLK� UMHãHQMD� RYRJ�YDåQRJ�JUDGVNRJ�SURVWRUD��
2VWYDUXMX� VH�SUHGXYMHWL� ]D�XQDSUMHÿHQMH�XYMHWD� L� QDþLQ�ERUDYND�JUDÿDQD�5LMHNH�XQXWDU�
XåHJ�GLMHOD�JUDGD�5LMHNH��DOL�L�EROMHJ�JRVSRGDUHQMD�YRGDPD�X�RYRP�SRGUXþMX��=DNOMXþXMXüL�
åHOLPR�LVWDNQXWL�LQåHQMHUVNX�L�SURVWRUQR�SODQVNX�RVQRYDQRVW�WDNYH�LGHMH��DOL�L�L]D]RYH�NRML�
VWRMH�SUHG�VYLP�VXEMHNWLPD�NRML�üH�X�LVWRM�VXGMHORYDWL�
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6$ä(7$.�� 6WUDWHJLMD� HQHUJHWVNRJ� UD]YLWND� 5HSXEOLNH� +UYDWVNH� SUHGYLÿD� SURVMHþQL�
JRGLãQML�SRUDVW�XNXSQH�SRWURãQMH�HOHNWULþQH�HQHUJLMH�GR�������JRGLQH�RNR�������L�L]QRV�
YUãQRJ� RSWHUHüHQMD� RNR� ������0:��8NOMXþHQMH� REQRYOMLYLK� L]YRUD� HQHUJLMH� X� UDG� HOH-
NWURHQHUJHWVNRJ� VXVWDYD� L�QMLKRYD�QHSUHGYLGLYRVW�SURL]YRGQMH� VWYDUD�SRWHãNRüH�]D� VLJ-

XUQRVW�L�SRX]GDQRVW�UDGD�HOHNWURHQHUJHWVNRJ�VXVWDYD�V�DVSHNWD�XUDYQRWHåHQMD�HQHUJLMH�L�
SRWUHEQH�UH]HUYH�VQDJH�
'RSULQRV� 5+(� %ODFD� MH� X� SRYHüDQMX� SURL]YRGQMH� YUãQH� L� UHJXODFLMVNH� HQHUJLMH�� RSWL-
PL]DFLML� UDGD�SRVWRMHüLK�KLGURHOHNWUDQD�QD� VOLYX�&HWLQH��SREROMãDQMX� UHJXODFLMH�YRGQRJ�
YDOD�L�RVLJXUDQMX�XYMHWD�]D�UDG�+(�2UORYDF�PDNVLPDOQRP�VQDJRP�WLMHNRP�YHOLNLK�YRGD��
.RQFHSFLMD�UMHãHQMD�VH�]DVQLYD�QD�L]JUDGQML��GRQMHJ�ED]HQD�X�OLMHYRP�]DREDOMX�6LQMVNRJ�
SROMD��JRUQMHJ�ED]HQD�QD�RNR�����P�YLãHP�SRGUXþMX�%ODFD��SRG]HPQH�VWURMDUQLFH��WODþQRJ�
FMHYRYRGD��JRUQMHJ�WXQHOD�V�YRGQRP�L�]DVXQVNRP�NRPRURP�L�GRQMHJ�WXQHOD�V�YRGQRP�NR-

PRURP��'RQML�ED]HQ�EL�VOXåLR�]D�SULKYDüDQMH�YHOLNLK�YRGD�&HWLQH�L�QMLKRYR�SUHEDFLYDQMH�
X�JRUQML�ED]HQ�FUSQLP�UDGRP�WLMHNRP�QRüQLK�VDWL��9ROXPHQ�GRQMHJ�ED]HQD�MH�GRYROMDQ�]D�
���VDWQL�FUSQL�UDG�L�SXQMHQMH���VDWQLP�WXUELQVNLP�UDGRP��*RUQML�ED]HQ�VOXåL�]D�DNXPXOL-
UDQMH�YRGD�UDGL�SURL]YRGQMH�YUãQH�HQHUJLMH�X�SRG]HPQRM�VWURMDUQLFL��&USQLP�UDGRP�5+(�
%ODFD� L� L]PMHQRP�SRJRQVNRJ� SUDYLOQLND� UDGL� VQLåHQMD� YRGRVWDMD� X� DNXPXODFLML� 3HUXüD�
RPRJXüDYD�VH�RSWLPDOQD�SURL]YRGQMD�L�QHSUHNLGDQ�UDG�+(�2UORYDF�SXQRP�VQDJRP�
./-8ý1(�5,-(ý,��NRQFHSFLMD��KLGURHOHNWUDQD��YUãQD�HQHUJLMD��UHJXODFLMVND�HQHUJLMD

$%675$&7��7KH�(QHUJ\�6WUDWHJ\�RI�WKH�5HSXEOLF�RI�&URDWLD�DQWLFLSDWHV�DQ�DYHUDJH�DQ-

QXDO�JURZWK�RI�WKH�WRWDO�HOHFWULFLW\�FRQVXPSWLRQ�E\������RI�DERXW��������DQG�D�SHDN�ORDG�
RI�DERXW�������0:��7KH�LQFOXVLRQ�RI�UHQHZDEOH�HQHUJ\�VRXUFHV�LQWR�WKH�SRZHU�V\VWHP�
RSHUDWLRQ�DQG�WKH�XQSUHGLFWDELOLW\�RI�VXFK�SRZHU�JHQHUDWLRQ�FUHDWHV�GL൶FXOWLHV�UHJDUGLQJ�
WKH�VDIHW\�DQG�UHOLDELOLW\�RI�WKH�SRZHU�V\VWHP�RSHUDWLRQ�IURP�WKH�DVSHFW�RI�HQHUJ\�EDODQF-
LQJ�DQG�UHTXLUHG�SRZHU�UHVHUYHV�
7KH�5+33�%ODFD� FRQWULEXWHV� WR� WKH� LQFUHDVH� LQ� WKH�SURGXFWLRQ�RI� SHDN� DQG� UHJXODWLRQ�
HQHUJ\��RSHUDWLRQ�RSWLPLVDWLRQ�RI� WKH�H[LVWLQJ�K\GURHOHFWULF�SRZHU�SODQWV� LQ� WKH�&HWLQD�
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ULYHU�EDVLQ��LPSURYHPHQW�RI�WKH�ZDWHU�ZDYH�UHJXODWLRQ�DQG�HQVXULQJ�FRQGLWLRQV�IRU�WKH�
+(�2UORYDF�RSHUDWLRQ�DW�PD[LPXP�SRZHU�GXULQJ�KLJK�ZDWHU�OHYHOV��7KH�VROXWLRQ�LV�EDVHG�
RQ�WKH�FRQVWUXFWLRQ�RI�WKH�ORZHU�SRRO�LQ�WKH�OHIW�KLQWHUODQG�RI�WKH�6LQM�¿HOG��XSSHU�SRRO�DW�
DERXW�����P�D�V�O��LQ�WKH�KLJKHU�%ODFD�DUHD��XQGHUJURXQG�HQJLQH�URRP��SUHVVXUH�SLSHOLQH��
XSSHU�WXQQHO�ZLWK�ZDWHU�DQG�YDOYH�FKDPEHUV�DQG�ORZHU�WXQQHO�ZLWK�D�ZDWHU�FKDPEHU��7KH�
ORZHU�SRRO�ZRXOG�VHUYH�IRU�UHFHLYLQJ�ÀRRGZDWHU�RI�WKH�&HWLQD�5LYHU�DQG�WUDQVSRUWLQJ�LW�
WR�WKH�XSSHU�SRRO�E\�SXPSLQJ�GXULQJ�WKH�QLJKW�KRXUV��7KH�YROXPH�RI�WKH�ORZHU�SRRO�LV�
VX൶FLHQW�IRU����KRXU�SXPSLQJ�DQG�¿OOLQJ�ZLWK���KRXU�WXUELQH�RSHUDWLRQ��7KH�XSSHU�SRRO�
VHUYHV�IRU�DFFXPXODWLQJ�ZDWHU�WR�JHQHUDWH�SHDN�HQHUJ\�LQ�WKH�XQGHUJURXQG�HQJLQH�URRP��
7KH�5+33�%ODFD�SXPSLQJ�RSHUDWLRQ�DQG�D�FKDQJH�LQ�WKH�RSHUDWLQJ�UXOHERRN�WR�UHGXFH�WKH�
ZDWHU�OHYHOV�LQ�WKH�3HUXüD�UHVHUYRLU�HQDEOH�RSWLPDO�SURGXFWLRQ�DQG�FRQWLQXRXV�RSHUDWLRQ�
RI�WKH�+33�2UORYDF�DW�LWV�PD[LPXP�SRZHU�
.(<:25'6��FRQFHSW��K\GURHOHFWULF�SRZHU�SODQW��SHDN�HQHUJ\��UHJXODWLRQ�HQHUJ\

1. UVOD

3RVWRMHüL� KLGURHQHUJHWVNL� VXVWDY�QD� VOLYX�&HWLQH�NRML� MH� VKHPDWVNL� SULND]DQ�QD� VOLFL� ���
RVWYDUHQ� MH� X� UD]GREOMX� RG� ������ JRGLQH� GR� ������ JRGLQH�� D� X� IXQNFLML� MH� SURL]YRGQMH�
HOHNWULþQH�HQHUJLMH��]DãWLWH�RG�SRSODYD��YRGRRSVNUEH��QDYRGQMDYDQMD��ULERORYD��WXUL]PD�L�
RGUåDYDQMD�HNRVXVWDYD�

Slika 1. 

3UHJOHGQD�VKHPD�
L]JUDÿHQLK�REMHNDWD�L�
SRVWURMHQMD�X�VOLYX�ULMHNH�
&HWLQH�L�PRJXüH�UMHãHQMH�
]D�VPMHãWDM�5+(�%ODFD�V�
SURVMHþQLP�GRWRFLPD
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2VQRYQD�]DPLVDR�X�RVPLãOMDYDQMX�L�NRQFLSLUDQMX�5+(�%ODFD�VDJOHGDYDOD�MH�
�� FMHORYLWX�]DãWLWX�6LQMVNRJ�L�/LYDQMVNRJ�SROMD�RG�SRSODYD�
�� RSWLPL]DFLMX�UDG�SRVWRMHüLK�+(�VOLYD�ULMHNH�&HWLQH�EH]�SUHOMHYD�YRGH�
�� EROMX�UHJXODFLMX�YRGQRJ�YDOD�X�VOLYX�ULMHNH�&HWLQH�
�� QHSUHNLGDQ�UDG�+(�2UORYFD�QD]LYQRP�VQDJRP�]D�YULMHPH�YHOLNLK�YRGD�
�� SRYHüDQMH�XGMHOD�UHJXOLUDQH�NRPSRQHQWH�YRGH�]D�UDG�QL]YRGQLK�SRVWURMHQMD�
�� SRYHüDQMH�SURL]YRGQMH�X�+(�3HUXüD��+(�2UORYDF��+(�ĈDOH�L�+(�=DNXþDF�]D�YULMHPH�
YHOLNLK�YRGD�X�RGQRVX�QD�GDQDãQMX�UHJXODFLMX�YRGD�

�� SRNULYDQMH�YUãQRJ�GLMHOD�GQHYQRJ�GLMDJUDPD�RSWHUHüHQMD�L�XQXWDU�VDWQD�UHJXODFLMD�3�I�

2. KONCEPCIJA PROJEKTNOG RJEŠENJA

5+(�%ODFD�MH�SUHGYLÿHQD�QD�GLMHOX�VOLYQRJ�SRGUXþMD�ULMHNH�&HWLQH�ãWR�SULSDGD�WHULWRULMX�
5HSXEOLNH�+UYDWVNH�� 3RVWURMHQMH� EL� NRULVWLOR� SDG� RNR� ����P� L]PHÿX�SROMD�%ODFD� �RNR�
����P�Q�P���L�ULMHNH�&HWLQH��RNR�����P�Q�P����8]LPDMXüL�X�RE]LU�SUHGQRVWL�L�RJUDQLþHQMD�
L]JUDGQMH�GRQMHJ�ED]HQD�X�6LQMVNRP�SROMX�L�ULMHFL�&HWLQL��RGDEUDQR�MH�WHKQLþNR�UMHãHQMH�NRMH�
QDMPDQMH�XWMHþH�QD�PRUIRORãNR�HNRORãNR�VWDQMH�&HWLQH��D�RVWYDUXMH�VLJXUQR�XSUDYOMDQMH�
UDGRP�GRQMHJ�ED]HQD�L�UDG�5+(�%ODFD��
'RQML�ED]HQ�MH�SODQLUDQ�X�OLMHYRP�]DREDOMX�&HWLQH�NRG�QDVHOMD�2WRN��L]PHÿX�OLMHYRJ�QDVLSD�
&HWLQH� L� SRVWRMHüLK� NDQDOD� L� SRWSXQR� MH� RGYRMHQ� RG� ULMHNH�� 5D]LQD� RVWYDUHQRJ� UDGQRJ�
YROXPHQD�RG�RNR�����PLOLMXQD�P3�QHRYLVQD�MH�R�YRGRVWDMX�&HWLQH�MHU�VH�QDNRQ�SXQMHQMD�
JRUQMHJ�ED]HQD�YHOLNLP�YRGDPD��GRQML�ED]HQ�RGYDMD�RG�SULURGQRJ�NRULWD�&HWLQH�L�NRULVWL�
VH� ]D� SRWUHEH� UDGD�5+(� WDNR� GD� X� QMHPX� YRGD� GQHYQR� RVFLOLUD� RG�PDNVLPDOQH� UDGQH�
NRWH�����P�Q�P��GR�PLQLPDOQH�UDGQH�NRWH�����P�Q�P��.RWD�GQD�ED]HQD�MH�����P�Q�P��
3RYUãLQD�ED]HQD�QD�NRWL�����P�Q�P��L]QRVL�����KD��D�SRYUãLQD�]DX]LPDQMD�SROMRSULYUHGQRJ�
]HPOMLãWD�L]QRVL�RNR�����KD�
*RUQML�ED]HQ�SUHGYLÿD� VH� IRUPLUDWL�QD�SRGUXþMX�%ODFD��QD�]DSDGQLP�SDGLQDPD�PDVLYD�
.DPHãQLFD��%ODFD�VX�VPMHãWHQD�X�GHSUHVLML�%ODWDþNRJ�EULJD�QD�XGDOMHQRVWL�RNR�����NP�
RG� 6LQMVNRJ� SROMD� L� RNR� ���� NP�RG� JUDQLFH� V�%L+�� 6UHGQMD� QDGPRUVND� YLVLQD� SROMD� MH�
����P� Q�P��� D� QDMQLåD� RNR� ����P� Q�P�� 3RYUãLQD� SROMD� QD� NRWL� ����P� Q�P�� L]QRVL� ���
KD��=D�RVWYDUHQMH�SODQLUDQRJ�UDGQRJ�YROXPHQD�ED]HQD�RG������PLOLMXQD�P3�QD�SRGUXþMX�
%ODFD��SRWUHEQR�MH�L]JUDGLWL�QDVXWX�EUDQX�GXå�FLMHORJ�%ODWDþNRJ�EULJD�GR�NRWH�����P�Q�P��
L�LVNRSDWL�GQR�SROMD�GR�NRWH�����P�Q�P��8]�PDNVLPDOQL�UDGQL�YRGRVWDM�QD�NRWL�����P�Q�P��
L�PLQLPDOQL�QD�NRWL�����P�Q�P��RVWYDUXMH�VH�XNXSDQ�YROXPHQ�RG����PLOLMXQD�P3��0UWYL�
YROXPHQ�L]QRVL������PLOLMXQD�P3��D�GXELQD�YRGH�X�WRP�VOXþDMX�L]QRVL�����P�
6LWXDFLMD�REMHNDWD�X�VXVWDYX�5+(�%ODFD�YLGL�VH�QD�VOLFL����6XNODGQR�WHUHQVNLP��JHRORãNLP��
KLGURJHRORãNLP�L�HQHUJHWVNLP�]DKWMHYLPD�SODQLUDQD�MH�L]JUDGQMD�VOLMHGHüLK�REMHNDWD�
- gornji bazen, 

�� JRUQML�WXQHO��GXOMLQH�������P�L�SURPMHUD�����P�
�� WODþQL�FMHYRYRG��GXOMLQH�����P�L�SURPMHUD�����P�
�� UD]GMHOQD�UDþYD�SUHPD�DJUHJDWLPD��GXOMLQH�����P�L�SURPMHUD������P�
�� VWURMDUQLFD�V�WUL�SURL]YRGQH�MHGLQLFH��NRWD�RVL�FUSNL�WXUELQD�MH�����P�Q�P���
�� L]OD]QD�UDþYD�]D�VSRM�QD�GRQML�WXQHO��GXOMLQH�����P�L�SURPMHUD�����P�
�� GRQML�WXQHO��GXOMLQH�������P�L�SURPMHUD�����P�
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�� GRQMD�L�JRUQMD�YRGQD�NRPRUD��FLOLQGULþQRJ�REOLND�SURPMHUD����P�V�SULJXãLYDþHP�SUR�
PMHUD�����P�

- donji bazen, 

�� SULVWXSQL�SODWR� V�SURVWRURP�]D�YDQMVNR� UDVNORSQR�SRVWURMHQMH� VPMHãWHQR�SULEOLåQR�QD�
polovici

�� XGDOMHQRVWL�L]PHÿX�GRQMHJ�L�JRUQMHJ�ED]HQD��
�� SULVWXSQL�WXQHO�GXåLQH�����NP�]D�XOD]�X�VWURMDUQLFX�V�YDQMVNRJ�SODWRD�

6OLND����6LWXDFLMD�REMHNDWD�5+(�%ODFH

2E]LURP� QD� SRWUHEH� L� UHJXODFLMVNL� UHåLP� UDGD� X� WXUELQVNRP� UDGX� NRML� ]DKWMHYD� EU]H�
SURPMHQH�VQDJH�SR�YUHPHQX�L�L]QRVX�SRVHEQL�XYMHWL�QD�RYDM�VXVWDY�SRVWDYOMDMX�VH�JOHGH�
GXåLQH�WODþQRJ�FMHYRYRGD�L�GLPHQ]LMD�GRYRGQR���RGYRGQRJ�VXVWDYD�
9HOLþLQD�LQVWDOLUDQRJ�SURWRND�MH�GH¿QLUDQD�]DKWMHYRP�HOHNWURHQHUJHWVNRJ�VXVWDYD��((6�D��
WH�KLGURORãNLK�L�KLGUDXOLþNLK�XYMHWD�YH]DQLK�X]�SODQLUDQL�QDþLQ�XSUDYOMDQMD�YRGDPD�&HWLQH�
QD�GLRQLFL�RG�EUDQH�3HUXüD�GR�7ULOMD��-HGQD�RG�]DGDüD�5+(�%ODFD�MH�L�UHGXNFLMD�YHOLNLK�
YRGQLK�YDORYD�QD�+DQX�X�VYUKX�SRYHüDQMD�UD]LQH�VLJXUQRVWL�SRVWRMHüHJ�VXVWDYD�]D�REUDQX�
RG� SRSODYD� WH� RPRJXüDYDQMH� UDGD� +(� 2UORYDF� QD]LYQRP� VQDJRP� WLMHNRP� UD]GREOMD�
YHOLNLK�YRGD�&HWLQH��
2VQRYD�]D�VDJOHGDYDQMH�RYLK�PRJXüQRVWL�VX� UDVSRORåLYL�QL]RYL�PDNVLPDOQLK�JRGLãQMLK�
SURWRND�V�KLGURORãNLK�VWDQLFD��K�V���âLORYND�L�+DQ�QD�&HWLQL�WH�2UORYDF�QD�5XGL�9HOLNRM��
GRELYHQL�]D�SRVWRMHüL�QDþLQ�XSUDYOMDQMD�YRGDPD�X�MH]HUX�3HUXüD�
2E]LURP�GD�MH�YRGQL�YDO�NRML�MH�X�WUDYQMX�������JRGLQH�]DELOMHåHQ�QD�K�V��+DQ�ELR�SULEOLåQR�
���JRGLãQMHJ�SRYUDWQRJ� UD]GREOMD�� LVNRULãWHQ� MH�]D�DQDOL]H�PRJXüLK�QDþLQD� UHGXFLUDQMD�
YUKD�YRGQRJ�YDOD��VOLND�����8WYUÿHQR�MH�GD�VH�NRUHNFLMRP�SRJRQVNRJ�SUDYLOQLND�MH]HUD�
3HUXüD�L�UDGRP�RYH�5+(��PRåH�GMHORYDWL�QD�VPDQMHQMH�YRGQLK�YDORYD�X�QL]YRGQRP�WRNX��
þLPH�EL�VH�SRVWLJOL�VOLMHGHüL�HIHNWL�
�� QHPD�SUHOLMHYDQMD�YRGH�L]�MH]HUD�3HUXüD�
�� SRYHüDR�EL�VH�YROXPHQ�LVNRULãWHQH�YRGH�þLPH�EL�VH�SRYHüDOD�SURL]YRGQMD�X]�RSWLPL-

zaciju,

�� UDGD�+(�3HUXüD�L�QL]YRGQLK�+(��
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�� SRYHüDOD�EL�VH�VLJXUQRVW�RG�SRSODYD�X�6LQMVNRP�SROMX�
�� SRYHüDOD�EL�VH�LVNRULVWLYRVW�YRGD�V�SURVWRUD�/LYDQMVNRJ�SROMD�L�RPRJXüLR�UDG�+(�2UOR-

vac,

�� QD]LYQRP�VQDJRP�WLMHNRP�UD]GREOMD�WUDMDQMD�YHOLNLK�YRGQLK�YDORYD�

9RGQL�YDORYL�QD�K�V��âLORYND�SRVOMHGLFD�VX�QDþLQD�NRULãWHQMD�L�XSUDYOMDQMD�YRGDPD�X�MH]HUX�
3HUXüD��'RGDWQLP� VSXãWDQMHP�PDNVLPDOQR� GRSXãWHQLK� UD]LQD� YRGD� X� MH]HUX� 3HUXüD�� X�
PMHVHFLPD�SRMDYH�YHOLNLK�YRGD��X�NRUHODFLML�V�RSWLPDOQLP�UHåLPRP�UDGD�+(�3HUXüD��ãWR�
üH�RPRJXüLWL�RYD�5+(��PRåH�VH�XWMHFDWL�QD�UHGXNFLMX�YRGQLK�YDORYD�QD�K�V��âLORYND�L�+DQ��
2YDM�XYMHW�PRåH�VH�SRVWLüL�X]�YDULMDELOQL�UDG�+(�3HUXüD�ãWR�]QDþL�GD�RYD�KLGURHOHNWUDQD�QHüH�
UDGLWL�FLMHOL�GDQ�V�XPDQMHQLP�SURWRNRP�L�VPDQMHQLP�NRH¿FLMHQWRP�NRULVQRJ�GMHORYDQMD�
YHü�PRåH�UDGLWL�V�RSWLPDOQLP�LQVWDOLUDQLP�SURWRNRP�WH�PDQMLP�EURMHP�VDWL�UDGD�X�GDQX�
�VOLND�����1HUDYQRPMHUQRVW�GRWRND�]ERJ�YDULMDELOQRJ�UDGD�+(�3HUXüD�NRPSHQ]LUDW�üH�VH�
X�GRQMHP�ED]HQX�5+(��'D�EL�VH�L�X�RYLP�XYMHWLPD�RVLJXUDR�UDG�+(�2UORYDF�SURWRN�QD�
L]OD]X�L]�GRQMHJ�ED]HQD�5+(�WUHEDR�EL�ELWL�RNR�����P3�V�

6OLND����9RGQL�YDO�L]�WUDYQMD������JRGLQH�QD�GLRQLFL�&HWLQH�RG�K�V��9LQDOLü�GR�K�V��+DQ�]D�
VOXþDM�YDULMDELOQRJ�UDGD�+(�3HUXüD
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6OLND����5HGXNFLMD�YRGQRJ�YDOD�L]�WUDYQMD������JRGLQH�X�+DQX�UDGRP�5+(�%ODFD

2.1. Osnovni pokazatelji rada RHE Blaca

&USQL�UDG�QLMH�SRWUHEDQ� WLMHNRP�FLMHORJ� WUDMDQMD�YRGQRJ�YDOD�YHü�VDPR�WLMHNRP�QRüQLK�
VDWL�NDGD�VH�YHüLP�NDSDFLWHWRP�FUSOMHQMD�RG�NDSDFLWHWD�GRWRND�VQLåDYD�YRGRVWDM�X�GRQMHP�
ED]HQX��,QVWDOLUDQL�SURWRN�5+(�MH�]D�WXUELQVNL�UDG�����P3�V�D�]D�FUSQL�UDG�����P3�V�
6QDJD�SRVWURMHQMD� L�KLGUDXOLþNL�XYMHWL�GH¿QLUDMX�YHOLþLQH�GRYRGQRJ�L�RGYRGQRJ�VXVWDYD�
WH�SRORåDM�SRMHGLQLK�REMHNDWD�JOHGH�KLGURGLQDPLþNLK�]DKWMHYD��2E]LURP�GD� MH�QDPMHQD�
RYH�5+(�SURL]YRGQMD� L� UHJXODFLMVNH�HQHUJLMH�]DKWMHYL�VX�]D�EU]LP�XOD]RP�L� L]OD]RP�L]�
SRJRQD�� 2YDNDY� UDG� X]URNXMH� RGJRYDUDMXüH� KLGURGLQDPLþNH� HIHNWH� NRML� VH� RþLWXMX� X�
SRYHüDQMX�WODND�LOL�HYHQWXDOQRP�XYODþHQMX�]UDND�X�GRYRGQR�RGYRGQL�VXVWDY��3RYHüDQMH�
WODND�X�WODþQRP�FMHYRYRGX�QD�ORNDFLML�VWURMDUQLFH�QH�VPLMH�ELWL�YHüH�RG������X�RGQRVX�QD�
KLGURVWDWLþNL�WODN��0DNVLPDOQL�WODN�X�VXVWDYX�MDYOMD�VH�NRG�QDJORJ�LVSDGD�5+(�L]�SRJRQD�
SUL� PDNVLPDOQR� UD]LQL� X� JRUQMHP� ED]HQX�� 2GDEUDQRP� GXåLQRP� FMHYRYRGD� RG� ����P�
RVLJXUDYD�VH�PDNVLPDOQR�SRYHüDQMH�WODND�NRG�YRGQRJ�XGDUD�RG�RNR������X�RGQRVX�QD�
WODN�PLURYDQMD��=DãWLWD�GRYRGQRJ�L�RGYRGQRJ�VXVWDYD�RG�SUHNRPMHUQRJ�SRYHüDQMD�WODND�
LOL�SRMDYH�XYODþHQMD�]UDND�RVLJXUDQD�MH�YRGQLP�NRPRUDPD�QD�GRQMHP�L�JRUQMHP�WXQHOX��
0LQLPDOQL�WODN�MDYOMD�VH�NRG�QDJORJ�XOD]D�X�SRJRQ�5+(�SUL�PLQLPDOQRM�UD]LQL�X�JRUQMHP�
ED]HQX��ãWR� MH�PDOR�YMHURMDWDQ�GRJDÿDM��PHÿXWLP�PRJXüL�VOXþDM� MH�QDJOL� LVSDG�5+(�L]�
SRJRQD�NRG�PLQLPDOQH�UD]LQH�X�JRUQMHP�ED]HQX��'LPHQ]LMH�GRYRGQRJ�VXVWDYD�RGDEUDQH�
VX�WDNR�GD�VH�]D�LQVWDOLUDQL�SURWRN�RG�����P3�V�RVLJXUD�EU]LQD�WHþHQMD�X�JRUQMHP�L�GRQMHP�
WXQHOX�QD�UD]LQL�RG���GR�����P�V��D�X�WODþQRP�FMHYRYRGX���GR���P�V�
8YMHW�]D�XNOMXþXMH�5+(�X�FUSQL�UDG�UDGL�SXQMHQMD�JRUQMHJ�ED]HQD�MH�SRMDYD�SURWRND�RG�
����P3�V�QD�K�V��+DQ�ãWR�VH�QDMþHãüH�GRJDÿD�WLMHNRP�����L�����PMHVHFD��%LWQLMD�UHGXNFLMD�
SULURGQRJ�YRGQRJ�YDOD�NRMRP�EL�VH�RPRJXüLR�L�UDG�+(�2UORYDF�SRVWLåH�VH�]DGUåDYDQMHP�
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GLMHOD�SURWRND�X�DNXPXODFLML�+(�3HUXüD��1DNRQ�SXQMHQMD�JRUQMHJ�ED]HQD�ULMHND�&HWLQD�
WHþH� X� VYRP� SULURGQRP� NRULWX� EH]� SURPMHQH� SULURGQRJ� UHåLPD�� 1DSXQMHQ� ED]HQ� VH�
RGUåDYD��D�YRGD�L]�QMHJD�WURãL�SRVWHSHQR�RYLVQR�R�SRWUHEDPD�((6�D�LOL�GUXJLK�NRULVQLND��
5+(�UDGL�X�FLNOXVX�RG����VDWL�FUSQRJ�UDGD�L���VDWL�WXUELQVNRJ�UDGD��8�GDQH�SRYHüDQRJ�
LVSXãWDQMD� NDGD� VH� JRUQML� ED]HQ� QDVWRML� LVSUD]QLWL� ]D� SULKYDW� YRGQLK� YDORYD��5+(� LPD�
GXOMH�WUDMDQMH�WXUELQVNRJ�UDGD��8NROLNR�VH�JRUQML�ED]HQ�LVSUD]QL�SULMH��QDVWRML�VH�RGUåDYDWL�
YROXPHQ�X�JRUQMHP�ED]HQX�RG�RNR����PLOLMXQD�P3 koji je dovoljan za dvodnevni ciklus 

UDGD��3UHWSRVWDYOMD�VH�GD�5+(�QHüH�UDGLWL�SURVMHþQR����GDQD�JRGLãQMH�]ERJ�þHJD�MH�XNXSQR�
PRJXüL�FUSQL�UDG�XPDQMHQ�]D�����VDWL��D�WXUELQVNL�UDG�]D�����VDWL��8]�WDNRYH�XYMHWH�UDGD�
5+(�%ODFD�PRåH�RVWYDULWL�HQHUJHWVNH�SRND]DWHOMH�QDYHGHQH�X�WDEOLFL���

7DEOLFD����(QHUJHWVNL�SRND]DWHOML�UDGD�5+(�%ODFD

godišnji sati rada crpke 2830 sati

godišnji sati rada turbine 2240 sati

ukupno sati rada 5070 sati

ukupno sati u godini 8760 sati

omjer radnih i raspoloživih sati 0.60

energija – crpno motorni rad 3033 GWh

energija – turbinsko generatorski rad 2443 GWh

omjer energije turbina/generator i crpka/motor 0.80

Konstruktivni pad kod turbinskog rada sva tri agregata je oko 580 m i za instalirani 
protok od 57 m3/s po agregatu snaga agregata je 288 MW, a instalirana snaga RHE je 864 
MW. Manometarska visina dizanja vode kod crpnog rada sva tri agregata je 606 m i za 
instalirani protok od 45 m3/s po agregatu snaga agregata je 310 MW, a instalirana snaga 
RHE je 930 MW.

2.2. Direktni i indirektni doprinos RHE Blaca

Isplativost projekta RHE Blaca je sagledana ekonomskim analizama direktnih i indirektnih 
doprinosa izgradnje RHE Blaca kroz optimizaciju rada i dodatnu proizvodnju na HE 
Orlovac, HE Peruća, HE Đale i HE Zakučac te mogućnosti razvoja kapaciteta novih 
obnovljivih izvora energije (OIE) stvaranjem uvjeta za priključenje na mrežu. Osim toga, 
smanjit će se emisija CO , jer se očekuje proizvodnja vršne energije iz sliva Cetine, kao 
zamjena za stavljanje u pogon plinskih elektrana. Direktni doprinos RHE Blaca vezan je za 
proizvedenu (turbinsku) i utrošenu (crpnu) energiju, odnosno njihovu tržišnu vrijednost. 
Izračunom je pokazano da će postrojenje u crpnom režimu rada raditi 2.830 sati godišnje 
i potrošiti 3.033 GWh električne energije. U turbinskom režimu rada postrojenje će 
raditi 2.240 sati godišnje i proizvesti 2.443 GWh električne energije. Na ovaj način su 
iskazani godišnji direktni ekonomski doprinos u proizvodnji električne energije samo iz 
postrojenja RHE Blaca. U proračunu za ekonomsko vrednovanje utrošene i proizvedene 
energije RHE Blaca korištene su raspoložive tržišne cijene energije s diskontnom stopom 
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od 4 %. Dodatna proizvodnja električne energije reda veličine 140 GWh na HE Orlovac, 
HE Peruća, HE Đale i HE Zakučac vrednovana je s cijenom temeljne energije.
Uz konzervativnu pretpostavku, da se ostvari povećanje snage OIE za 2 GW (koliko 
se očekuje povećanje u kapacitetima OIE u RH do 2030.), potrebno je oko 250 MW 
sekundarne i tercijarne rezerve snage koju bi ova RHE mogla osigurati. U redovnom 
pogonu u 2017. godini u Hrvatskoj je bilo 17 vjetroelektrana, s ukupno instaliranom 
snagom od 448,85 MW i godišnjom proizvodnjom od oko 1.000 GWh. Izgradnjom RHE 
se omogućava razvoj dodatnih 1.500 MW iz OIE i očekivana godišnja proizvodnja od oko 
3.000 GWh.
Povećanje utjecaja doprinosa električne energije dobivene iz OIE u elektroenergetski 
sustav moguće je uz izgradnju reverzibilnih hidroelektrana. Tako se u velikoj mjeri 
smanjuje ovisnost EES-a o prirodi OIE, jer se uspijeva pohraniti energiju npr. vjetra kada 
je ona najveća, a potražnja električne energije najmanja, u obliku pohrane vode u gornji 
akumulacijski bazen RHE. Za rad RHE u režimu crpka/motor za pohranu vode u gornji 
bazen, koristi se energija vjetra i ne troši se nikakva dodatna energija iz EES-a. Kada se 
situacija promijeni, odnosno kada je dostupnost vjetra mala, a zahtjevi za električnom 
energijom veliki, RHE prelazi u režima rada turbina/generator i iskorištava se prethodno 
pohranjena voda iz gornjeg bazena za proizvodnju električne energije.
Vremena crpljenja vode u gornji bazen i ispuštanja vode iz gornjeg bazena za proizvodnju 
električne energije prikazana su na slici 5. U slučaju kada je energija vjetra veća od satnog 
opterećenja EES-a, RHE radi u režimu crpka/motor, a u obrnutom slučaju, RHE radi u 
režimu turbina/generator i proizvodi se električna energija.

Slika 5. Vremena crpljenja vode i ispuštanja vode

1D� VOLFL� �� VX� SULND]DQL� XYMHWL� ]D� FUSOMHQMH� YRGH� NRULãWHQMHP� HQHUJLMH� YMHWUD� L� JUDQLFD�
]D� YUãQR� RSWHUHüHQMH�� 2VWDOH� GYLMH� OLQLMH� SUHGVWDYOMDMX� RSWHUHüHQMH� ((6� L� SURL]YHGHQX�
HOHNWULþQX�HQHUJLMX�L]�YMHWURHOHNWUDQD��.DGD�RSWHUHüHQMH�((6�QLMH�YHüH�RG������YUãQRJ�
RSWHUHüHQMD��RVWYDULR�VH�SUYL�SUHGXYMHW�]D�PRJXüH�FUSOMHQMH�YRGH��'UXJL�XYMHW�MH�LVSXQMHQ�
NDG� MH�HQHUJLMD�YMHWUD�YHüD�RG�����0:K��X]�RJUDQLþHQMH�GD� LPD�VORERGQRJ�SURVWRUD�X�
JRUQMHP�ED]HQX��NDNR�VH�YRGD�QH�EL�SUHOLOD� L� L]D]YDOD�KDYDULMX��'UXJL�VOXþDM�PRJXüHJ�
FUSOMHQMD�MH�L�NDGD�MH�HQHUJLMD�YMHWUD�YHüD�L�RG�VDPRJ�YUãQRJ�RSWHUHüHQMD�((6�D��(QHUJLMD�
YMHWUD�VH�NRULVWL�]D�SRNULYDQMH�FMHORNXSQRJ�RSWHUHüHQMD�((6�D��D�RVWDWDN�VH�SRKUDQMXMH�X�
JRUQML�ED]HQ��X]�SRVWRMDQMH�VORERGQRJ�YROXPHQD�X�JRUQMHP�ED]HQX��.DGD�HQHUJLMD�YMHWUD�
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QLMH�YHüH�RG�����0:K��5+(�QH�UDGL�X�FUSQR�PRWRUQRP�UHåLPX�UDGD�L�QH�FUSL�VH�YRGD�X�
JRUQML�ED]HQ��YHü�VH�HQHUJLMD�YMHWUD�L]UDYQR�LQMHNWLUD�X�((6�D�]D�SRNULYDQMH�RSWHUHüHQMD�
X�VXVWDYX��8NROLNR�MH�HQHUJLMD�YMHWUD�YHüD�RG�����0:K�L�X�WUHQXWNX�YUãQRJ�RSWHUHüHQMD�
X�((6�X��5+(�QLMH�X�SRJRQX��6YD�HQHUJLMH�L]�YMHWURHOHNWUDQH�VH�LQMHNWLUD�X�VXVWDY�NRMD�
SULSRPDåH�X�SRNULYDQMX�RSWHUHüHQMD�L�QD�WDM�QDþLQ�VH�ÄUDVWHUHüXMX³�RVWDOH�HOHNWUDQH�NRMH�
NRULVWH�VNXSOMD�JRULYD�

6OLND����.ULYXOMH�RSWHUHüHQMD�((6�L�SURL]YHGHQH�HOHNWULþQH�HQHUJLMH�X�YMHWURHOHNWUDQDPD�
za razdoblje od 5 dana

,QGLUHNWQL�GRSULQRVL�5+(�%ODFD�QD�VOLYX�&HWLQH�NRML�VH�HNRQRPVNL�QH�YUHGQXMX��RþLWXMX�VH�
X�UHJXODFLML�YRGD�X�IXQNFLML�SRYHüDQMD�VWXSQMD�VLJXUQRVWL�X�]DãWLWL�6LQMVNRJ�L�/LYDQMVNRJ�
SROMD� RG� SODYOMHQMD�� SREROMãDQMX� VXVWDYD� RGYRGQMH� L� QDYRGQMDYDQMD� 6LQMVNRJ� SROMD� L�
SURL]YRGQML�KUDQH�WH�SRYHüDQMX�L�EROMRM�UHJXODFLML�PDOLK�YRGD�&HWLQH�QD�GLRQLFL�+DQ���7ULOM�

,]JUDGQMRP� 5+(� %ODFD� RPRJXüLOR� EL� VH� GRGDWQR� UHJXOLUDQMH� L� XSUDYOMDQMH� YRGDPD�
ULMHNH�&HWLQH�WH�RSWLPL]DFLMD�UDGD�L�GRGDWQD�SURL]YRGQMD�KLGURHOHNWUDQD�QD�VOLYX��3RUHG�
HQHUJHWVNLK� NRULVWL� QD� QL]YRGQLP� KLGURHOHNWUDQDPD�� 5+(� EL� RPRJXüLOD� L� ¿QDQFLMVNH�
NRULVWL�]D�SURL]YRGQMX�L]�+(�3HUXüD��+(�3HUXüD�SURL]YRGL�HOHNWULþQX�HQHUJLMX�X�YULMHPH�
PLQLPDOQRJ�RSWHUHüHQMD�VXVWDYD�NDNR�EL�VH�]D�+(�=DNXþDF�RVLJXUDOH�SRWUHEQH�NROLþLQH�
YRGH�]D�UDG�X�YULMHPH�YUãQRJ�RSWHUHüHQMD�((6�D�� ,]JUDGQMRP�GRQMHJ� L�JRUQMHJ�ED]HQD�
5+(�RPRJXüLR�EL�VH�UDG�+(�3HUXüD�X�YULMHPH�YUãQRJ�RSWHUHüHQMD�VXVWDYD��D�SRWUHEQH�
NROLþLQH� YRGH� ]D� +(� ĈDOH� L� +(� =DNXþDF� LVSXãWDOH� EL� VH� L]� 5+(�� 7DNDY� UHåLP� UDGD�
RPRJXüLR�EL�YHüX�SURVMHþQX�FLMHQX�HOHNWULþQH�HQHUJLMH�L]�+(�3HUXüD�QHJR�ãWR�MH�WR�GDQDV�
L�QH�EL�ELOR�SUHOMHYD�QD�EUDQL�3HUXüD�
5+(�üH�SULKYDüDQMHP�GLMHOD�YHOLNLK�YRGD�X�GRQML�ED]HQ�V�LVWRYUHPHQLP�SUHEDFLYDQMHP�
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X� JRUQML� ED]HQ�� UDGL� UDVWHUHüHQMD� QL]YRGQRJ� NRULWD�� VWYRULWL� XYMHWH� ]D� UDG�+(�2UORYDF�
V�PDNVLPDOQRP�VQDJRP��]D�YULMHPH� WUDMDQMD�YHOLNLK�YRGD�NDR� L�X�VOXþDMX� LVSXãWDQMD� L]�
DNXPXODFLMH�3HUXüD��7DNR�üH�VH�RVLJXUDWL�]DãWLWD�6LQMVNRJ�SROMD�RG�SRSODYD�YHOLNLK�YRGD�
���� JRGLãQMHJ� SRYUDWQRJ� UD]GREOMD� EH]� XODJDQMD� X� QDGYLãHQMD� SRVWRMHüLK� REUDPEHQLK�
QDVLSD�ULMHNH�&HWLQH�L�RVWDOH�SULSDGDMXüH�REMHNWH��2VLP�WRJD��RPRJXüLW�üH�VH�]DKYDW�YRGH�
]D�VXVWDY�QDYRGQMDYDQMD�L]�GRQMHJ�ED]HQD�5+(�SRPRüX�MHGQH�FUSQH�VWDQLFH�L�MHGLQVWYHQH�
WODþQH�PUHåH�]D�FLMHOR�6LQMVNR�SROMH��
2GQRV�JHQHULUDQH�L�XWURãHQH�HQHUJLMH�RYRJ�UHYHU]LELOQRJ�SRVWURMHQMD�NUHüH�VH�RNR�������
1HJDWLYQD� HQHUJHWVND�ELODQFD��NDR� L� QD� VYDNRM�5+(��RELODWR� VH�¿QDQFLMVNL�QDGRPMHãWD�
UD]OLNRP�X�FLMHQL�YUãQH�L�UHJXODFLMVNH�HQHUJLMH��GQHYQL�UDG��WH�WHPHOMQH�HQHUJLMH��SUHWHåLWR�
QRüQL� UDG��� 7R� MH� L� RVQRYQD� HNRQRPVND� ORJLND� RYDNYLK� SRVWURMHQMD�� *RGLãQML� EURM�
DQJDåLUDQLK�VDWL��NDR�L�GHWDOMQD�UD]UDGD�QDþLQD�UDGD�5+(�%ODFD�WLMHNRP�JRGLQH��SUHPD�
NULYXOML�WUDMDQMD��QD�UD]LQL�GQHYQRJ�L�WMHGQRJ�UHåLPD�UDGD��RE]LURP�QD�]DKWMHYH�((6�D�L�
PRJXüQRVWL�GRSULQRVD�5+(�%ODFD�UHJXODFLML�YRGQLK�YDORYD�QD�&HWLQL��GDW�üH�VH�X�GDOMQMRM�
ID]L�UD]UDGH�SURMHNWD�
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JD���±�5+(�%ODFD��.QMLJD���±�6XVWDY�REUDQH�RG�SRSODYD�6LQMVNRJ�SROMD, .QMLJD���
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>�@� +UYDWVNH�YRGH���������3UDYLOQLN�R�NRULãWHQMX�DNXPXODFLMH�3HUXüD (HEP Proizvodn-
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.19.

SMANJENJE RIZIKA OD POPLAVA U SINJSKOM POLJU 
IZGRADNJOM RHE BLACA

6$ä(7$.� =QDþDMDQ�GRSULQRV�X�REUDQL�RG�SRSODYD�6LQMVNRJ�SROMD�LPD�DNXPXODFLMD�3HUXüD�
NRMD�SULPD�L�UHJXOLUD�YRGH�XåHJ�VOLYD�&HWLQH�]D�SRWUHEH�QL]YRGQLK�KLGURHOHNWUDQD��ĈDOH��
=DNXþDF��.UDOMHYDF���9RGH�ãLUHJ�VOLYD�&HWLQH�VH�SULNXSOMDMX�X�DNXPXODFLML�%XãNR�%ODWR�
QD�WHULWRULMX�%RVQH�L�+HUFHJRYLQH�L�NRQWUROLUDQR�SURSXãWDMX�NUR]�KLGURHOHNWUDQX�2UORYDF��
7LMHNRP�YHOLNLK�YRGD�LVSXãWDQMH�L]�DNXPXODFLMH�3HUXüD�MH�RJUDQLþHQR��D�UDG�+(�2UORYDF�
VPDQMHQ�LOL�REXVWDYOMHQ�ãWR�UH]XOWLUD�JXELWNRP�SURL]YRGQMH�HOHNWULþQH�HQHUJLMH��
6XVWDY�REUDQH�RG�SRSODYD�6LQMVNRJ�SROMD�VH�VDVWRML�RG�SRVWRMHüLK�UHJXODFLMVNLK�L�]DãWLWQLK�
YRGQLK�JUDÿHYLQD��2GYRGQMD�PHOLRULUDQLK�SRYUãLQD�OLMHYRJ�L�GHVQRJ�]DREDOMD�VH�SURYRGL�
]DMHGQR�V�REUDQRP�RG�SRSODYD�NDR� MHGLQVWYHQD�FMHOLQD�� ,]JUDGQMRP�UHYHU]LELOQH�KLGUR-

HOHNWUDQH��5+(��%ODFD�SRVWLåH�VH�VLJXUQLMD�]DãWLWD�RG�SRSODYD�EH]�QDGYLãHQMD�SRVWRMHüLK�
QDVLSD�L�EH]�UHNRQVWUXNFLMH�SRMHGLQLK�JUDÿHYLQD�]D�PHOLRUDFLMVNX�RGYRGQMX��FUSQLK�VWDQ-

LFD��XVWDYD��NDQDOD���'RQML� L�JRUQML�ED]HQ�5+(�%ODFD�EL�SULPDR�GLR�YROXPHQD�YRGQRJ�
YDOD�L�VPDQMLYDR�PDNVLPDOQH�����JRGLãQMH�SURWRNH�&HWLQH�QD�YHOLþLQX�SURWRND�SRYUDWQRJ�
UD]GREOMD�LVSRG����JRGLQD��'RGDWQR�UHGXFLUDQMH�SURWRND�VH�SRVWLåH�RPRJXüHQRP�SURP-

MHQRP�XSUDYOMDQMD�DNXPXODFLMRP�3HUXüD�L�GUXJDþLMLP�UDGRP�+(�3HUXüD��3ULKYDüDQMHP�
YHOLNLK� YRGD� X� GRQML� ED]HQ� UDGL� SUHEDFLYDQMD� X� JRUQML� ED]HQ� L� UDVWHUHüHQMD� QL]YRGQRJ�
NRULWD�&HWLQH�VWYDUDMX�VH�XYMHWL�]D�UDG�+(�2UORYDF�PDNVLPDOQLP�NDSDFLWHWRP�QHRYLVQR�R�
LVSXãWDQMLPD�L]�DNXPXODFLMH�3HUXüD�
./-8ý1(�5,-(ý,��SRSODYH��DNXPXODFLMH��SURWRN��GRQML�ED]HQ��JRUQML�ED]HQ

FLOOD RISK REDUCTION IN SINJ FIELD 
THROUGH THE RHPP BLACA CONSTRUCTION 

$%675$&7��$� VLJQL¿FDQW� FRQWULEXWLRQ� WR� WKH� ÀRRG� SURWHFWLRQ� RI� 6LQM� )LHOG� KDV� EHHQ�
SURYLGHG� E\� 5HVHUYRLU� 3HUXüD� WKDW� UHFHLYHV� DQG� UHJXODWHV� ZDWHUV� IURP� WKH� QDUURZHU�
EDVLQ�RI�WKH�&HWLQD�5LYHU�UHTXLUHG�IRU�WKH�GRZQVWUHDP�K\GURSRZHU�SODQWV��+33V�ĈDOH��
=DNXþDF��.UDOMHYDF���7KH�ZDWHUV�IURP�WKH�JUHDWHU�&HWLQD�EDVLQ�DUH�FROOHFWHG�LQ�5HVHUYRLU�
%XãNR�%ODWR�RQ�WKH�WHUULWRU\�RI�%RVQLD�DQG�+HU]HJRYLQD�DQG�DUH�UHOHDVHG�LQ�D�FRQWUROOHG�
PDQQHU�WKURXJK�WKH�+33�2UORYDF��'XULQJ�ÀRRGV��GLVFKDUJHV�IURP�5HVHUYRLU�3HUXüD�DUH�
OLPLWHG��DQG�WKH�+33�2UORYDF�RSHUDWLRQ�LV�UHGXFHG�RU�VXVSHQGHG��UHVXOWLQJ�LQ�ORVVHV�RI�
K\GURHOHFWULFDO�SRZHU�SURGXFWLRQ�
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7KH� 6LQM� )LHOG� ÀRRG� SURWHFWLRQ� V\VWHP� LV� FRPSULVHG� RI� WKH� H[LVWLQJ� UHJXODWLRQ� DQG�
SURWHFWLRQ� ZDWHU� IDFLOLWLHV�� 7KH� GUDLQDJH� RI� DPHOLRUDWHG� VXUIDFHV� LQ� LWV� OHIW� DQG� ULJKW�
KLQWHUODQG�LV�SHUIRUPHG�VLPXWDQHRXVO\�ZLWK�ÀRRG�SURWHFWLRQ�DV�DQ�LQWHJUDWHG�RSHUDWLRQ��
7KH� FRQVWUXFWLRQ� RI� WKH� UHYHUVLEOH� K\GURSRZHU� SODQW� %ODFD� �5+33� %ODFD�� SURYLGHV� D�
PRUH� UHOLDEOH�ÀRRG� SURWHFWLRQ�ZLWKRXW� LQFUHDVLQJ� WKH� H[LVWLQJ� HPEDQNPHQW� KHLJKWV� RU�
UHFRQVWUXFWLQJ� LQGLYLGXDO� DPHOLRUDWLRQ� GUDLQDJH� IDFLOLWLHV� �SXPSLQJ� VWDWLRQV�� VOXLFH��
FDQDOV���7KH�5+33�%ODFD�ORZHU�DQG�XSSHU�VWRUDJH�UHVHUYRLUV�ZRXOG�UHFHLYH�D�SDUW�RI�WKH�
ÀRRGZDYH�YROXPH��WKXV�UHGXFLQJ�WKH�PD[LPXP�&HWLQD�5LYHU�GLVFKDUJHV�RI�WKH�����\HDU�
UHWXUQ�WR�WKH�GLVFKDUJH�PDJQLWXGHV�ORZHU�WKDQ�WKH����\HDU�UHWXUQ�SHULRG��$Q�DGGLWLRQDO�
GLVFKDUJH� UHGXFWLRQ� LV� IDFLOLWDWHG� WKURXJK� WKH� HQDEOHG� FKDQJH� LQ� WKH�5HVHUYRLU� 3HUXüD�
PDQDJHPHQW�DQG�D�GL൵HUHQW�RSHUDWLRQ�RI� WKH�+33�3HUXüD��5HFHLYLQJ�ÀRRGZDWHU� LQ� WKH�
ORZHU�VWRUDJH�UHVHUYRLU�DQG�LWV�WUDQVIHU�WR�WKH�XSSHU�VWRUDJH�UHVHUYRLU�DV�ZHOO�DV�WKH�UHOLHI�
RI�WKH�GRZQVWUHDP�&HWLQD�ÀRZ�FUHDWH�FRQGLWLRQV�IRU�WKH�PD[LPXP�RSHUDWLRQ�FDSDFLW\�RI�
WKH�+33�2UORYDF��UHJDUGOHVV�RI�WKH�5HVHUYRLU�3HUXüD�GLVFKDUJHV�
.(<:25'6��ÀRRGV��UHVHUYRLUV��GLVKDUJH��ORZHU�VWRUDJH�EDVLQ��XSSHU�VWRUDJH�EDVLQ

1. UVOD

1D�GLUHNWQRP�VOLYX�&HWLQH�YHOLNH�YRGH�VH�QDMþHãüH�MDYOMDMX�X�]LPVNRP�UD]GREOMX�JRGLQH��
XJODYQRP�RG� VWXGHQRJ�GR� VLMHþQMD�� D�SRQHNDG� L�X�YHOMDþL��RåXMNX� LOL� WUDYQMX��5HGRYLWH�
SRSODYH�VX�SULVXWQH�VDPR�X�&HWLQVNR�3DãNRP�SROMX��SRYUãLQH�����KD���9UOLþNRP�SROMX�
�SRYUãLQH�����KD��L�+UYDWDþNRP�SROMX��SRYUãLQH�RNR�������KD��X�NRMLPD�QHPD�]DãWLWQLK�
L�PHOLRUDFLMVNLK�YRGQLK�JUDÿHYLQD��=ERJ�RJUDQLþHQH�SURSXVQRVWL�NRULWD�&HWLQH�YHüL�GLR�
+UYDWDþNRJ� SROMD� MH� SRSODYOMHQ� L� SR� QHNROLNR� SXWD� JRGLãQMH�� SD� XJODYQRP� SUHGVWDYOMD�
SULURGQX�UHWHQFLMX��1DVHOMD�QLVX�L]ORåHQD�SODYOMHQMX�MHU�VX�VPMHãWHQD�SR�YLãLP�UXERYLPD�
polja.

1D�SRGUXþMX�6LQMVNRJ�SROMD� �SRYUãLQH�������KD�� L]JUDÿHQ� MH� VXVWDY�REUDQH�RG�SRSODYD�
L� VXVWDY� ]D� PHOLRUDFLMVNX� RGYRGQMX� NRMLP� MH� REXKYDüHQR� ������ KD� SROMRSULYUHGQRJ�
]HPOMLãWD��5LMHND�&HWLQD�UD]GYDMD�PHOLRUDFLMVNR�SRGUXþMH�X�GYLMH�]DVHEQH�FMHOLQH��GHVQR�
]DREDOMH�SRYUãLQH������KD�L�OLMHYR�]DREDOMH�SRYUãLQH�������KD��6LQMVNR�SROMH�MH�VPMHãWHQR�
X�VUHGQMHP�WRNX�ULMHNH�&HWLQH�L]PHÿX�+DQD�L�7ULOMD��QD�QDGPRUVNRM�YLVLQL�L]PHÿX�����L�
����P��8]�QMHJRYH�UXERYH�QDOD]H�VH�JUDGRYL�6LQM�L�7ULOM��WH�QDVHOMD��%UQD]H��7XUMDFL��*UDE�
L�2WRN��2EUDQD�RG�SRSODYD�MH�RVWYDUHQD�UHJXODFLMRP�NRULWD�ULMHNH�&HWLQH�L�OLMHYH�SULWRNH�
5XGH�9HOLNH��WH�L]JUDGQMRP�VOMHGHüLK�UHJXODFLMVNLK�L�]DãWLWQLK�YRGQLK�JUDÿHYLQD�
QDVLSD�X]�ULMHNX�&HWLQX�RG�7ULOMD�GR�+DQD�GXOMLQH�������NP�QD�GHVQRM�L�������NP�QD�OLMHYRM�
REDOL�NRML�VX�PHÿXVREQR�XGDOMHQL�������P�RG�UXED�NRULWD�L�LPDMX�LVWH�HOHPHQWH�SRSUHþQRJ�
SUHVMHND��ãLULQD�NUXQH�����P��YDQMVNL�QDJLE��������XQXWDUQML�QDJLE������
GHVQRJ�QDVLSD�X]�ULMHNX�5XGX�X]YRGQR�RG�VSRMD�V�&HWLQRP�GXOMLQH�����NP�þLML�VX�HOHPHQWL�
SRSUHþQRJ�SUHVMHND�LGHQWLþQL�V�RQLPD�NRMH�LPDMX�QDVLSL�X]�&HWLQX�
GHVQRJ�ODWHUDOQRJ�NDQDOD�GXOMLQH������NP�V�REUDPEHQLP�QDVLSRP�RG�7ULOMD�GR�*ODYLFD��
NRML�ãWLWL�GHVQR�]DREDOMH�RG�EUGVNLK�YRGD�
JRUQMHJ�ODWHUDOQRJ�NDQDOD�GXOMLQH�����NP�V�REUDPEHQLP�QDVLSRP�RG�2WRND�GR�*DOH��NRML�
ãWLWL�X]YRGQL�GLR�OLMHYRJ�]DREDOMD�RG�L]YRUVNLK�L�EUGVNLK�YRGD�
2GYRGQMD� V� PHOLRULUDQLK� SRYUãLQD� 6LQMVNRJ� SROMD� VH� SURYRGL� ]DMHGQR� V� REUDQRP� RG�
SRSODYD�NDR�MHGLQVWYHQD�FMHOLQD��0HOLRUDFLMVND�RGYRGQMD�MH�XVSRVWDYOMHQD�SRPRüX�PUHåH�
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RWYRUHQLK�NDQDOD��GYLMH�XVWDYH�L�GYLMH�FUSQH�VWDQLFH�WH�GYLMH�WUDQVIRUPDWRUVNH�VWDQLFH��VOLND�
����8NXSQD�GXOMLQD�PHOLRUDFLMVNLK�NDQDOD� ,� UHGD� L]QRVL������NP��JODYQL�RGYRGQL�NDQDO�
*2.���X�GHVQRP�]DREDOMX��WH�JODYQL�RGYRGQL�NDQDOL�*2.���L�*2.���X�OLMHYRP�]DREDOMX��

6OLND����6KHPDWVNL�SULND]�]DãWLWQLK�YRGQLK�JUDÿHYLQD��PMHURGDYQLK�KLGURORãNLK�VWDQLFD�L�
GRQMHJ�ED]HQD�EXGXüH�5+(�%ODFD�X�6LQMVNRP�SROMX

0HOLRUDFLMVNLK� NDQDOD� ,,� UHGD� LPD� XNXSQR� ����� NP� �VDELUQL� NDQDOL��� D� PHOLRUDFLMVNLK�
NDQDOD� ,,,� UHGD�XNXSQR������NP� �GHWDOMQL� NDQDOL��� -HGQD�XVWDYD� MH�SRVWDYOMHQD�QD�XãüX�
JODYQRJ�RGYRGQRJ�NDQDOD�GHVQRJ�]DREDOMD�X�&HWLQX��D�MHGQD�QD�XãüX�JODYQRJ�RGYRGQRJ�
NDQDOD� OLMHYRJ� ]DREDOMD� X� 5XGX� 9HOLNX�� 2EMH� XVWDYH� UDGH� QD� LVWRP� SULQFLSX�� LVWLK� VX�
GLPHQ]LMD�L�VYDND�LPD�SR�WUL�RWYRUD�V�WUL�WDEODVWD�]DWYDUDþD��=D�YULMHPH�QLVNLK�YRGRVWDMD�
&HWLQH��XVWDYH� VH�RWYDUDMX� UDGL�JUDYLWDFLMVNRJ� LVWMHFDQMD�YRGH� L]�]DREDOMD��.RG�YLVRNLK�
YRGRVWDMD� &HWLQH� XVWDYH� VH� ]DWYDUDMX�� D� HYDNXDFLMD� YRGD� L]� ]DREDOMD� SURYRGL� SRPRüX�
FUSQLK� VWDQLFD��2GYRGQMD� XQXWDUQMLK� YRGD� GHVQRJ� ]DREDOMD� VH� REDYOMD� SXWHP�&6�7ULOM��
LQVWDOLUDQRJ� NDSDFLWHWD� �����P3�V�� D� RGYRGQMD� XQXWDUQMLK� YRGD� OLMHYRJ� ]DREDOMD� SXWHP�
&6�9HGULQH��LQVWDOLUDQRJ�NDSDFLWHWD�����P3�V��8NXSQD�VQDJD�FUSQLK�VWDQLFD�MH������N:��
8QXWDU�PHOLRUDFLMVNRJ�VXVWDYD�SRVWRML�L�SXWQD�PUHåD�V�YHüLP�EURMHP�PRVWRYD��SURSXVWD��
QD�JODYQLP�RGYRGQLP�L�ODWHUDOQLP�NDQDOLPD�
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5L]LFL� RG� SRSODYD� X� 6LQMVNRP� SROMX� VX� ]QDWQR� VPDQMHQL� L]JUDGQMRP� L� HNVSORDWDFLMRP�
KLGURHQHUJHWVNRJ�VXVWDYD�VOLYD�&HWLQH�NRML�VH�VDVWRML�RG�GYLMH�YHOLNH�DNXPXODFLMH��3HUXüD�
L�%XãNR�%ODWR���WUL�NRPSHQ]DFLMVND�ED]HQD��/LSD��ĈDOH��3UDQþHYLüL���ãHVW�KLGURHOHNWUDQD�
�3HUXþD��2UORYDF��%XãNR�%ODWR��ĈDOH��=DNXþDF��.UDOMHYDF�� L� MHGQH�PDOH�KLGURHOHNWUDQH�
�3UDQþHYLüL���$NXPXODFLMD� 3HUXüD� SULPD� L� UHJXOLUD� YRGH� XåHJ� VOLYD� &HWLQH� ]D� SRWUHEH�
UDGD� QL]YRGQLK� KLGURHQHUJHWVNLK� SRVWURMHQMD�� SUYHQVWYHQR� +(� =DNXþDF�� ãWR� UH]XOWLUD�
VPDQMHQMHP�YHOLNLK�YRGQLK�YDORYD�L�VLJXUQLMRP�REUDQRP�RG�SRSODYD�X�6LQMVNRP�SROMX��
$NXPXODFLMD�%XãNR�%ODWR�NRMRP�VH�]DKYDüDMX�YRGH�NUãNLK�SROMD� ãLUHJ� VOLYD�&HWLQH�QD�
WHULWRULMX�%RVQH� L�+HUFHJRYLQH� UDGL� LVNRULãWHQMD�X�+(�2UORYDF� L� UHJXOLUDQRJ�XSXãWDQMD�
SUHPD�QL]YRGQLP�KLGURHOHNWUDQDPD�ĈDOH�L�=DNXþDF��LPD�]QDþDMDQ�XWMHFDM�QD�VPDQMHQMH�
PDNVLPDOQLK�GRWRND�L]�L]YRUD�X�OLMHYRP�]DREDOMX�6LQMVNRJ�SROMD�
1DNRQ� SUROD]D� YHOLNRJ� YRGQRJ� YDOD� X� VWXGHQRP� ������ JRGLQH� SURYHGHQD� MH� HWDSQD�
UHNRQVWUXNFLMD�RED�QDVLSD�X]�&HWLQX�L�SRVWRMHüHJ�QDVLSD�X]�JRUQML�ODWHUDOQL�NDQDO�OLMHYRJ�
]DREDOMD� UDGL� QMLKRYRJ� QDGYLãHQMD��5HNRQVWUXLUDQL� QDVLSL� RPRJXüDYDMX� VLJXUQX� ]DãWLWX�
RG�SRSODYQLK�YRGD�YHOLNH�YMHURMDWQRVWL��þHVWH�SRSODYH��L�]DãWLWX�GR����JRGLãQMLK�YHOLNLK�
YRGD�&HWLQH��8þHVWDOLP�SRSODYDPD�VX�L]ORåHQL�VDPR�QH]DãWLüHQL�GLMHORYL�6LQMVNRJ�SROMD�
X]�OLMHYX�REDOX�&HWLQH�RG�PRVWD�X�+DQX�GR�PMHVWD�*DOD��RGQRVQR�ORNDFLMD�QHSRVUHGQR�
SULMH�SRþHWND�OLMHYRJ�QDVLSD��WH�SRGUXþMH�L]YDQ�JRUQMHJ�ODWHUDOQRJ�NDQDOD�
1DMYHüL�XWMHFDM�QD�SRSODYQD�VWDQMD�X�6LQMVNRP�SROMX�LPD�DNXPXODFLMD�3HUXüD�NRMD�VYRMLP�
YROXPHQRP�RPRJXüDYD�XEODåDYDQMH�L�]DGUåDYDQMH�YHOLNLK�YRGQLK�YDORYD��XNXSQR�����
VUHGQMHJ�JRGLãQMHJ�GRWRND���9RGRVWDML�X�DNXPXODFLML�3HUXüD�RYLVH�R�GRWRFLPD�V�SULSDGQRJ�
VOLYD�L�UHåLPX�UDGD�+(�3HUXüD��5HJXOLUDQMH��DNXPXOLUDQMH�L�LVSXãWDQMH�YRGD�L]�DNXPXODFLMH�
3HUXüD�REDYOMD�QMHQ�NRULVQLN��+(3�3URL]YRGQMD��RYLVQR�R�KLGURORãNRM�VLWXDFLML�L�SRWUHEDPD�
KLGURHQHUJHWVNRJ� VXVWDYD�� D� VXNODGQR� 3UDYLOQLNX� R� NRULãWHQMX� DNXPXODFLMH� 3HUXüD.

0DNVLPDOQD�SUHOMHYQD�NRWD�DNXPXODFLMH�3HUXüD�L]QRVL��������P�Q�P��D�PDNVLPDOQD�UDGQD�
NRWD�VH�PLMHQMD�SR�PMHVHFLPD�L�QDMYHüX�YULMHGQRVW�RG��������P�Q�P��PRåH�GRVWLüL�X�VUSQMX�
i kolovozu. 

=D�YULMHPH�YHOLNLK�YRGD�LVSXãWDQMD�L]�DNXPXODFLMH�3HUXüD�VH�SURYRGH�RYLVQR�R�GRWRFLPD�
V� SULSDGQRJ� VOLYQRJ� SRGUXþMD� L� YRGRVWDMLPD� &HWLQH� X� 6LQMVNRP� SROMX�� 6YH� YRGH� NRMH�
L]OD]H� L]� DNXPXODFMH� 3HUXüD� UHJLVWULUDMX� VH� QD� KLGURORãNRM� SRVWDML� âLORYND� VPMHãWHQRM�
QHSRVUHGQR�QL]YRGQR�RG�EUDQH�3HUXüD��=D�NRQWUROX�VWDQMD�X�JRUQMHP��SRþHWQRP�GLMHOX�
6LQMVNRJ�SROMD�PMHURGDYQL�VX�SRGDFL�V�KLGURORãNH�SRVWDMH�+DQ��GRN�VX�]D�GRQML�GLR�SROMD�
PMHURGDYQL�SRGDFL�V�KLGURORãNH�SRVWDMH�7ULOM�åLþDUD��9RGRVWDML�&HWLQH�X�6LQMVNRP�SROMX�VX�
SRG�XWMHFDMHP�NDNR�GRWRND�L]�DNXPXODFLMH�3HUXüD�WDNR�L�SULURGQLK�GRWRND�V�PHÿXVOLYD�RG�
âLORYNH�GR�+DQD�L�RG�+DQD�GR�7ULOMD��WH�YRGD�L]�+(�2UORYDF�
8NROLNR�MH�GRWRN�X�DNXPXODFLMX�3HUXüD�PDQML�LOL�MHGQDN�LQVWDOLUDQRM�SURWRFL�+(�3HUXüD��
L]�DNXPXODFLMH�VH�PRåH�LVSXãWDWL�QDMYLãH�GR�����P3�V��.DGD�MH�GRWRN�YHüL�RG�LQVWDOLUDQRJ�
SURWRND��D�YRGRVWDML�&HWLQH�QD�KLGURORãNRM�SRVWDML�7ULOM�åLþDUD�PDQML�RG�����FP�LOL��������
P�Q�P��L]�DNXPXODFLMH�VH�PRJX�LVSXãWDWL�NROLþLQH�MHGQDNH�GROD]QLP�NROLþLQDPD�VD�VOLYD�
GR�PDNVLPDOQR� ����P3�V� SUL� þHPX� MH� WUDMDQMH� LVSXãWDQMD� RJUDQLþHQR� RYLVQR� R� SURWRNX�
NRML�VH�LVSXãWD��6YH�GRN�VX�YRGRVWDML�QD�SRVWDML�7ULOM�åLþDUD�MHGQDNL�LOL�YHüL�RG�����FP�L]�
DNXPXODFLMH�VH�PRJX�LVSXãWDWL�NROLþLQH�NRMH�VX�PDQMH�RG�GROD]QLK�NROLþLQD�X]�SRãWLYDQMH�
XYMHWD� L]�Pravilnika��.DGD�YRGRVWDML�QD�SRVWDML�7ULOM� åLþDUD�GRVHJQX�����FP� LOL��������
P�Q�P��NRULVQLN�DNXPXODFLMH� MH�GXåDQ� LVSXãWDWL�NROLþLQH�NRMH�VX�PDQMH�RG�GROD]QLK�X]�
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SRãWLYDQMH�XYMHWD� L]�Pravilnika,� WH� LVWRYUHPHQR�VPDQMLWL� LOL�REXVWDYLWL� UDG�+(�2UORYDF��
'R]YROMHQH�NROLþLQH�L�WUDMDQMD�LVSXãWDQMD�L]�DNXPXODFLMH�3HUXüD�VH�PRJX�SUHNRUDþLWL�VDPR�
X�VOXþDMX�NDGD�WR�]DKWLMHYD�VLJXUQRVW�EUDQH�LOL�KLGURHOHNWUDQH�

2.1.  Poplavni val iz 2004. godine

1DMYHüL�]DELOMHåHQL�YRGRVWDML�&HWLQH�X�6LQMVNRP�SROMX�YH]DQL�VX�]D�YRGQL�YDO�L]�WUDYQMD�
�����JRGLQH�NRMHJ�VX�X]URNRYDOH�RELOQH�RERULQH�L�LVWRYUHPHQD�SRMDYD�WRSOMHQMD�VQLMHJD�
QD�SODQLQDPD�X�&HWLQVNRM�NUDMLQL� L� QD� ãLUHP�VOLYX�&HWLQH�� ,DNR� VH� UDGLOR�R�SRSODYQRP�
GRJDÿDMX� YMHURMDWQRVWL� SRMDYOMLYDQMD� ����� RGQRVQR� ���JRGLãQMHJ� SRYUDWQRJ� UD]GREOMD��
SRVWRMHüL�QDVLSL�X]�ULMHNX�&HWLQX�QLVX�ELOL�XJURåHQL�SUHOMHYDQMHP��7DGD�MH�QD�KLGURORãNRM�
SRVWDML� âLORYND� L]PMHUHQ� PDNVLPDOQL� YRGRVWDM� RG� ���� FP� LOL� ������� P� Q�P�� NRMHP�
RGJRYDUD�SURWRN�RG�����P3�V��GRN�MH�QDMYLãD�VUHGQMD�GQHYQD�UD]LQD�DNXPXODFLMH�3HUXüD�
ELOD�]D����FP�QLåD�RG�PDNVLPDOQH�UDGQH�UD]LQH��D�L]QRVLOD�MH��������P�Q�P��,VWL�SRSODYQL�
YDO�MH�X]URNRYDR�PDNVLPDOQL�YRGRVWDM�RG�����FP�LOL��������P�Q�P��RGQRVQR�SURWRN�RG�
����P3�V�QD�KLGURORãNRM�SRVWDML�+DQ�L�PDNVLPDOQL�YRGRVWDM�RG�����FP�LOL��������P�Q�P��
QD� KLGURORãNRM� SRVWDML� 7ULOM� åLþDUD�� 1D� SRMDYX� PDNVLPDOQLK� YRGRVWDMD� QD� KLGURORãNLP�
SRVWDMDPD�+DQ�L�7ULOM�åLþDUD�XWMHFDOR�MH�LVSXãWDQMH�L]�DNXPXODFLMH�3HUXüD�L�GRWMHFDQMH�V�
PHÿXVOLYD�RG�âLORYNH�GR�+DQD�L�RG�+DQD�GR�7ULOMD��D�QDURþLWR�GRWRFL�L]�MDþLK�NUãNLK�L]YRUD�
OLMHYRJ�]DREDOMD�NRML�VH�QDSDMDMX�L]�YLãLK�NUãNLK�SROMD�MXJR]DSDGQH�%RVQH��1D�KLGURORãNRM�
SRVWDML�7ULOM�åLþDUD�YLVRNL�YRGRVWDML�VX�WUDMDOL�QHãWR�GXåH�QHJR�QD�X]YRGQRM�SRVWDML�+DQ�
�VOLND� ���� =QDþDMDQ� GRSULQRV� SRYHüDQMX� WUDMDQMD� YRGRVWDMD� QD� KLGURORãNRM� VWDQLFL� 7ULOM�
åLþDUD�GDOL� VX�GRWRFL� L]�PHOLRUDFLMVNRJ�SRGUXþMD� L� OLMHYD�SULWRND�5XGD�9HOLND�SRMDþDQD�
YRGDPD�5XGH�0DOH��*UDED�L�2YUOMH��WH�UDGQLP�YRGDPD�+(�2UORYDF�
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Han Ruda-Q Orlovac-Q

���6OLND����9RGRVWDML�&HWLQH�L�SURWRFL�5XGH�9HOLNH�EH]��5XGD��L�]DMHGQR�V�UDGQLP�YRGDPD�
+(�2UORYDF��2UORYDF��L]�WUDYQMD������JRGLQH
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'RWRFL�L]�OLMHYRJ�]DREDOMD�VX�LVSXãWHQL�X�NRULWR�5XGH�NUR]�XVWDYX�LOL�L]�&6�9HGULQH��D�L]�
GHVQRJ�]DREDOMD�VX�GRãOL�NUR]��ODWHUDOQL�NDQDO�L�NUR]�XVWDYX�LOL�&6�7ULOM�

6YUKD�L]JUDGQMH�5+(�%ODFD�MH�RPRJXüLWL�UHGXNFLMX�YHOLNRJ�YRGQRJ�YDOD�&HWLQH�SULMH�XOD]D�
X�6LQMVNR�SROMH�NDNR�EL� VH� VWYRULOL� XYMHWL� ]D�EROMX� UHJXODFLMX�GRWRND�SUHPD�QL]YRGQLP�
KLGURHOHNWUDQDPD�� SRYHüDR� VWXSDQM� VLJXUQRVWL� SRVWRMHüHJ� VXVWDYD� REUDQH� RG� SRSODYD� L�
RPRJXüLR�UDG�+(�2UORYDF�PDNVLPDOQRP�VQDJRP�]D�YULMHPH�YHOLNLK�YRGD��.RQFHSFLMD�5+(�
%ODFD� VH� WHPHOML� QD� NRULãWHQMX� KLGURHQHUJHWVNRJ�SRWHQFLMDOD� RVWYDUHQRJ�SUHEDFLYDQMHP�
YRGD�ULMHNH�&HWLQH�L]�GRQMHJ�ED]HQD��RNR�����P�Q�P���X�JRUQML�ED]HQ�IRUPLUDQ�X�NUãNRP�
SROMX�%ODFD��RNR�����P�Q�P���QD�]DSDGQLP�SDGLQDPD�PDVLYD�.DPHãQLFD��
8NXSQL�UDGQL�YROXPHQ�JRUQMHJ�ED]HQD�RG�����6�P3�RPRJXüDYD�NRULãWHQMH�GR����6�P3

YRGH�]D�UDG�5+(�%ODFD�QD�GQHYQRM�ED]L�L�DNXPXOLUDQMH��������6�P3 vode koja dolazi 

FUSOMHQMHP�L]�GRQMHJ�ED]HQD�]D�YULMHPH�YHOLNRJ�YRGQRJ�YDOD��=DGUåDQL�YROXPHQ�VH�PRåH�
NRULVWLWL�WLMHNRP�JRGLQH�]D�SURL]YRGQMX�YUãQH�HQHUJLMH�LOL�]D�SRWUHEH�QDYRGQMDYDQMD��
'RQML�ED]HQ�MH�SODQLUDQ�QD�SRGUXþMX�6YLQMDþD�VPMHãWHQRP�X�OLMHYRP�]DREDOMX�QD�XOD]X�
&HWLQH�X�6LQMVNR�SROMH��1DNRQ�SXQMHQMD�JRUQMHJ�ED]HQD�GRQML�ED]HQ�VH�SRWSXQR�RGYDMD�
RG�NRULWD�&HWLQH�]DWYDUDQMHP�XSXVQH�JUDÿHYLQH��9ROXPHQ�GRQMHJ�ED]HQD�RG����6�P3 je 

GRYROMDQ�]D����VDWQL�FUSQL�UDGRP�5+(�%ODFD�V�SURWRNRP�RG�����P3�V�L���VDWQL�WXUELQVNL�
UDG�V�SURWRN�RG�����P3�V�
$NXPXOLUDQMH�GRGDWQLK�NROLþLQD�YRGH�X�JRUQML�ED]HQ�FUSQLP�UDGRP�5+(�%ODFD�MH�GRYROMQR�
]D�RVWYDUHQMH�SRWUHEQH�UHGXNFLMH�YRGQLK�YDORYD�QD�KLGURORãNLP�SRVWDMDPD�âLORYND�L�+DQ�
VDPR�X�VOXþDMX�XYRÿHQMD�SURPMHQD�X�GRVDGDãQML�QDþLQ�XSUDYOMDQMD�DNXPXODFLMRP�3HUXüD�
L�NRULãWHQMD�+(�3HUXüD���
1D�VOLFL����SULND]DQL�VX�VLQWHWLþNL�YRGQL�YDORYL�UD]OLþLWLK�SRYUDWQLK�UD]GREOMD�QD�KLGURORãNRM�
VWDQLFL�+DQ�NRML�VX�GH¿QLUDQL�]D�SRVWRMHüL�QDþLQ�NRULãWHQMD� L�XSUDYOMDQMD�DNXPXODFLMRP�
3HUXüD�� 3URYHGHQL� SURUDþXQL� SRND]XMX� GD� ]D� SRVWRMHüH� VWDQMH� NRULãWHQMD� L� XSUDYOMDQMD�
YRGDPD�QD�VOLYX�&HWLQH��RGQRVQR�EH]�SURYRÿHQMD�GRGDWQH�WUDQVIRUPDFLMH�YRGQLK�YDORYD�
X� DNXPXODFLML� 3HUXüD�� VDPR� FUSQLP� UDGRP� 5+(� %ODFD� QLMH� PRJXüH� SRVWLüL� SRWUHEQX�
YHOLþLQX� UHGXNFLMH� PDNVLPDOQRJ� SURWRND� ����JRGLãQMHJ� SRYUDWQRJ� UD]GREOMD� L� VWYRULWL�
XYMHWH�]D�UDG�+(�2UORYDF�LQVWDOLUDQLP�SURWRNRP�RG����P3�V��DOL�VH�UL]LFL�RG�SUHOMHYDQMD�
QDVLSD�X�6LQMVNRP�SROMX�PRJX�]QDþDMQR�VPDQMLWL�
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6OLND����+LGURJUDPL�VLQWHWLþNLK�YRGQLK�YDORYD�QD�KLGURORãNRM�SRVWDML�+DQ�]D�XVYRMHQL�
����WQL�ED]QL�SURWRN

3.1. Reducirani poplavni val iz 2010.godine

$QDOL]H�PRJXüLK�YDULMDQWL�UHGXNFLMH�SRSODYQRJ�YDOD�L]�SURVLQFD�������JRGLQH�NRML�MH�ELR�
YHüHJ�YROXPHQD� L�GXåHJ� WUDMDQMD��DOL�PDQMHJ�YUãQRJ�SURWRND�QHJR�YDO� L]� WUDYQMD�������
JRGLQH��SRND]XMX�GD�VH�FUSQLP�UDGRP�5+(�%ODFD�PRJX�RVLJXUDWL�XYMHWL�]D�UDG�+(�2UORYDF�
XNROLNR� VH� SURYHGX� VQLåHQMD� PDNVLPDOQLK� UD]LQD� DNXPXODFLMH� 3HUXüD� X� PMHVHFLPD� V�
SRMDYRP�YHOLNLK�YRGD�L�XNROLNR�VH�NRULVWL�GUXJDþLML�UHåLP�UDGD�+(�3HUXüD��
8YMHWL� ]D� UDG�+(�2UORYDF� WLMHNRP�RYRJ�YRGQRJ�YDOD� ]DKWLMHYDMX�GD� UHGXFLUDQL� SURWRN�
QL]YRGQR�RG�+DQD�QH�SUHOD]L�����P3�V�]ERJ�SRMDYH�]QDþDMQRJ�PHÿXGRWRND�QD�QL]YRGQRP�
SRWH]X�� .DNR� RG� +DQD� GR� XãüD� 5XGH� 9HOLNH� X� &HWLQX� XOD]L� QHPMHUHQL� GRWRN� OLMHYRJ�
SULWRND�.RVLQFD�L�GRWRN�V�PHOLRULUDQLK�SRYUãLQD�L]�OLMHYRJ�L�GHVQRJ�]DREDOMD��WR�MH�XNXSDQ�
PHÿXGRWRN�GR�7ULOMD�]DMHGQR�V�GRSULQRVRP�5XGH�9HOLNH�L]QRVLR�SUHNR�����P3�V�
.DR�ãWR�MH�YLGOMLYR�VD�VOLNH����YRGQL�YDO�VH�PRåH�WUDQVIRUPLUDWL�]DGUåDYDQMHP�GLMHOD�GRWRND�
X�DNXPXODFLML�3HUXüD�L�SURSXãWDQMHP�YDULMDELOQRJ�SURWRND�RG����GR����P3�V�NUR]�WXUELQH�
+(�3HUXüD��8�WX�MH�VYUKX�SRWUHEQR�SRþHWNRP�SURVLQFD�LPDWL�VQLåHQH�PDNVLPDOQH�UDGQH�
NRWH�X�DNXPXODFLML�3HUXüD�V��������P�Q�P���Pravilnik) QD��������P�Q�P��.RULãWHQMHP�
YROXPHQD�GRQMHJ�L�JRUQMHJ�ED]HQD�5+(�%ODFD�]D�GRGDWQR�DNXPXOLUDQMH�YRGH�RVWYDUXMH�VH�
SRWUHEQD�UHGXNFLMD�YRGQRJ�YDOD�QD�KLGURORãNRM�SRVWDML�+DQ�L�UDVWHUHüXMH�QL]YRGQR�NRULWR�
&HWLQH�NDNR�EL� �+(�2UORYDF� UDGLOD�FLMHOR�YULMHPH�V� LQVWDOLUDQLP�SURWRNRP�RG����P3�V��
9DULMDELOQL�UHåLP�UDGD�+(�3HUXþD�NRPSHQ]LUD�VH�X�GRQMHP�ED]HQX�L�UHåLPRP�UDGD�5+(�
Blaca.
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6OLND����3ULPMHU�UHGXFLUDQMD�YRGQRJ�YDOD�L]�SURVLQFD�������JRGLQH�QD�KLGURORãNRM�
SRVWDML�+DQ

=DãWLWD� RG� SRSODYD� 6LQMVNRJ� SROMD� ]D� YRGQL� YDO� ����JRGLãQMHJ� SRYUDWQRJ� UD]GREOMD� X�
SRVWRMHüLP�XYMHWLPD��EH]�L]JUDGQMH�5+(��]DKWLMHYD�UHNRQVWUXNFLMX�QDVLSD�UDGL�QMLKRYRJ�
QDGYLãHQMD�]D�SURVMHþQR����FP�X]�UHNRQVWUXNFLMX�SRMHGLQLK�JUDÿHYLQD�]D�PHOLRUDFLMVNX�
RGYRGQMX� þLML� VH� SRORåDM� LOL� NDSDFLWHW� WUHED� SULODJRGLWL� QDVWDOLP�SURPMHQDPD�QD� WHUHQX�
�FUSQH�VWDQLFH��XVWDYH��NDQDOVND�PUHåD���
.RULãWHQMHP�YROXPHQD�GRQMHJ�L�JRUQMHJ�ED]HQD�5+(�]D�UHGXNFLMX�YHOLNRJ�YRGQRJ�YDOD�
L� SURPMHQRP� QDþLQD� XSUDYOMDQMD� DNXPXODFLMRP� 3HUXþD�� NDR� L� QDþLQD� UDGD� +(� 3HUXþD�
PRJXüH�MH�VPDQMLWL�PDNVLPDOQH�����JRGLãQMH�SURWRNH�&HWLQH�X�6LQMVNRP�SROMX�QD�YHOLþLQX�
SURWRND�SRYUDWQRJ�UD]GREOMD�LVSRG����JRGLQD�L�LVWRYUHPHQR�RVWYDULWL�GRGDWQX�SURL]YRGQMX�
HOHNWULþQH�HQHUJLMH�X�KLGURHQHUJHWVNRP�VXVWDYX�&HWLQH�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.20.

PROCESI, DINAMIKA I TREND ZASLANJIVANJA VODA I 

RIJEKE NERETVE

6$ä(7$.��8VOLMHG�NOLPDWVNLK�SURPMHQD��SULREDOQH�VUHGLQH�ELW�üH�L]ORåHQH�SRUDVWX�UD]LQH�
PRUD�WH�GXEOMHP�XWMHFDMX�PRUD�QD�XãüD�YRGRWRND�ãWR�EL�QDURþLWR�SRJRGLOR�GROLQX�1HUHWYH�
�'1���1DLPH��SURGRU�PRUVNH�YRGH�X�'1�L]UDåHQ�MH�YHü�VDGD�L�GR�QHNROLNR�GHVHWDND�NL-
ORPHWDUD�XGDOMHQRVWL�RG�PRUD��âWHWQL�XþLQFL�]DVODQMLYDQMD�PRJX�LPDWL�YHOLNH�SRVOMHGLFH�
QD�VRFLMDOQR�HNRQRPVNH�L�RNROLãQH�þLPEHQLNH�QH�VDPR�L]X]HWQR�YULMHGQRJ�L� LQWHQ]LYQR�
NRULãWHQRJ�SROMRSULYUHGQR�SRGUXþMD�'1�YHü�L�QMHQRJ�]DãWLüHQRJ�PRþYDUQRJ�SRGUXþMD��8�
RYRP�UDGX�VX�SULND]DQL�UH]XOWDWL�LQWHJULUDQRJ�PRQLWRULQJD�NRML�VH�SURYRGL�RG�������JRGLQH�
QD���SRVWDMD�PRQLWRULQJD�WOD�����SRYUãLQVNLK�YRGD�WH���SRG]HPQLK�YRGD�GR�GXELQH���P��8�
UDGX�MH�SULND]DQD�RFMHQD�NHPLMVNRJ�VWDQMD�WOD��SRYUãLQVNLK�L�SRG]HPQLK�YRGD�V�SRVHEQLP�
QDJODVNRP�QD�SURVWRUQX�L�YUHPHQVNX�SURPMHQX�]DVODQMLYDQMD�WH� WUHQGRYH�SRYHüDQMD�QD�
QHNLP�ORNDFLMDPD��1DGDOMH��YLãHJRGLãQMH�SUDüHQMH�������������XND]XMH�GD�MH�PRQLWRULQJ�
DGHNYDWQR�XVSRVWDYOMHQ�]D�XWYUÿLYDQMH�GLQDPLNH�]DVODQMHQRVWL�WOD�L�YRGD�X�'1��'LJLWDOQD�
ED]D� LVSLWLYDQLK�NHPLMVNLK�SRND]DWHOMD�X� WOX� L� YRGDPD�SRND]DOD� VH�NDR�GREDU� LQSXW� ]D�
SUHGLNFLMX�L�PRGHOLUDQMH�SURFHVD�ãWR�WUHED�ELWL�WHPHOM�SUL�GRQRãHQMX�VWUDWHãNLK�RGOXND�]D�
RGUåLYR�XSUDYOMDQMH�YRGQLP�L�]HPOMLãQLP�UHVXUVLPD�'1�V�YLVRNLP�SURFLMHQMHQLP�UL]LNRP�
zaslanjivanja.

./-8ý1(�5,-(ý,� GHOWD��NDNYRüD�YRGH��NOLPDWVNH�SURPMHQH��KLGURORJLMD��QDYRGQMDYDQMH

SALINIZATION IN THE AGRICULTURAL AREA OF THE NERETVA 

$%675$&7��'XH�WR�WKH�FOLPDWH�FKDQJH��FRDVWDO�HQYLURQPHQWV�ZLOO�EH�H[SRVHG�WR�ULVLQJ�
VHD� OHYHOV�DQG�D�GHHSHU� LPSDFW�RI� WKH� VHD�RQ� WKH� ULYHU�PRXWKV�RI�ZDWHUFRXUVHV��ZKLFK�
ZRXOG�SDUWLFXODUO\�D൵HFW�WKH�1HUHWYD�9DOOH\��19���1DPHO\��WKH�VHDZDWHU�LQWUXVLRQ�LQWR�WKH�
19�LV�DOUHDG\�H[SUHVVHG�XS�WR�VHYHUDO�WHQV�RI�NLORPHWUHV�LQODQG��$GYHUVH�VDOLQL]DWLRQ�HI-
IHFWV�PD\�KDYH�VHULRXV�FRQVHTXHQFHV�IRU�WKH�VRFLR�HFRQRPLF�DQG�HQYLURQPHQWDO�IDFWRUV��
QRW�RQO\�WKH�H[FHSWLRQDOO\�YDOXDEOH�DQG�LQWHQVLYHO\�XVHG�DJULFXOWXUDO�ODQG���WKH�19�EXW�DOVR�
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LWV�SURWHFWHG�ZHWODQG�DUHD��7KH�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�LQWHJUDWHG�PRQLWRULQJ�WKDW�KDV�
EHHQ�FRQGXFWHG�FRQWLQXRXVO\�VLQFH������DW���VRLO�PRQLWRULQJ�VWDWLRQV�����VXUIDFH�ZDWHU�
PRQLWRULQJ�VWDWLRQV�DQG���JURXQGZDWHU�PRQLWRULQJ�VWDWLRQV�RI�XS�WR���P�GHSWK��7KH�SDSHU�
SUHVHQWV�WKH�DVVHVVPHQW�RI�WKH�FKHPLFDO�VWDWXV�RI�WKH�VRLO��VXUIDFH�ZDWHUV�DQG�JURXQGZDWHU��
ZLWK�D�VSHFLDO�HPSKDVLV�RQ�WKH�VSDWLDO�DQG�WHPSRUDO�FKDQJH�LQ�VDOLQL]DWLRQ�DQG�XSZDUGV�
WUHQGV�LQ�FHUWDLQ�ORFDWLRQV��)XUWKHUPRUH��D�PXOWLDQQXDO�PRQLWRULQJ�������������LQGLFDWHV�
WKDW�WKH�PRQLWRULQJ�V\VWHP�LV�DGHTXDWHO\�HVWDEOLVKHG�WR�GHWHUPLQH�WKH�VRLO�DQG�ZDWHU�VDOL-
QL]DWLRQ�G\QDPLFV�LQ�WKH�19��$�GLJLWDO�EDVH�RI�PRQLWRUHG�FKHPLFDO�LQGLFDWRUV�LQ�VRLO�DQG�
ZDWHU�KDV�SURYHQ�WR�EH�D�JRRG�LQSXW�IRU�SUHGLFWLQJ�DQG�PRGHOOLQJ�RI�WKH�SURFHVVHV�DQG�
VKRXOG�VHUYH�DV�D�EDVLV�IRU�DGRSWLQJ�VWUDWHJLFDO�GHFLVLRQV�IRU�D�VXVWDLQDEOH�PDQDJHPHQW�
RI�ZDWHU�DQG�ODQG�UHVRXUFHV�RI�WKH�19��ZKRVH�VDOLQL]DWLRQ�ULVN�KDV�EHHQ�DVVHVVHG�DV�KLJK�
.(<:25'6��GHOWD��ZDWHU�TXDOLW\��FOLPDWH�FKDQJH��K\GURORJ\��LUULJDWLRQ

1. UVOD

2EDOQL�GROLQVNL�UHOMH¿�HVWXDULMVNH�L�GHOWQH�UDYQLFH��SROGHUL�L�QDSODYQH�GROLQH�REOLNRYDQL�
GXJRWUDMQLP�SRQDYOMDQMLPD�HUR]LMVNLK�L�VHGLPHQWDFLMVNLK�SURFHVD�SRGORåQL�VX�UHFHQWQLP�
SURPMHQDPD�XYMHWRYDQLP�RVRELQDPD�NRSQD��KLGURJUDIVNLP�HOHPHQWLPD�L�DQWURSRJHQLP�
GMHORYDQMLPD�� ,]YHGHQL� YHOLNL� SURVWRUQL� ]DKYDWL� QD� JUDGQML� SRYROMQLK� OXþNLK� SURVWRUD��
PHOLRUDFLML� ]HPOMLãWD� L� NRULãWHQMX� KLGURHQHUJLMH� REOLNRYDOL� VX� NUDMROLNH� ULMHþQLK� XãüD�
NRMD� LPDMX� L]UD]LWR�YDåQR�SROMRSULYUHGQR�]QDþHQMH�� ,]UD]LWD� UDQMLYRVW� ULMHþQLK�XãüD�NDR�
SULMHOD]QRJ� RNROLãD� UH]XOWDW� MH� LVWRYUHPHQH� L]ORåHQRVWL� NRQWLQHQWDOQRP� L� PDULQVNRP�
XWMHFDMX�� 8� NUãNLP� NDUERQDWQLP� YRGRQRVQLFLPD�� NDUDNWHULVWLþQLP� ]D� FLMHOR� SRGUXþMH�
9DQMVNLK�'LQDULGD��]QDþDMQL�SUREOHPL�MDYOMDMX�VH�WLMHNRP�OMHWQLK�VXãQLK�UD]GREOMD��NDGD�
XVOLMHG�VPDQMHQRJ�SULWLVND�VODWNH�YRGH�L]�X]YRGQRJ�GLMHOD�VOLYD�L�VPDQMHQRJ�LQWHQ]LWHWD�
RERULQD� GROD]L� GR� SRYHüDQRJ� XWMHFDMD�PRUD��0RUVND� UD]LQD� MH� QHVWDOQD� L�PLMHQMD� VH� V�
YUHPHQRP�� D� VDP� LQWHQ]LWHW� LQWUX]LMH�PRUD� X� REDOQH� YRGRQRVQLNH� RYLVL� L� R� XNXSQRP�
GRWRNX� VYMHåH� YRGH� VD� VOLYD�� 2SüHQLWR�� SURFHVLPD� ]DVODQMLYDQMD� ]DKYDüHQH� VX� YHOLNH�
SRYUãLQH�MHU�LQWUX]LMD�PRåH�LüL�L�GR����NP�X]YRGQR�RG�PRUVNH�REDOH�
3RVOMHGLFD� WRJD� VX� SRYUHPHQR� LOL� WUDMQR� ]DVODQMHQL� L]YRUL� YRGH� NRML� VH� NRULVWH� ]D�
QDYRGQMDYDQMH��D�ãWR�PRåH�LPDWL�EURMQH�QHJDWLYQH�SRVOMHGLFH��3ULPDUQR�VX�XJURåHQD�WOD�
X�NRMLPD�]ERJ�YLVRNLK�NRQFHQWUDFLMD�NORULGD�L�QDWULMD�GROD]L�GR�VWUXNWXUQLK�SURPMHQD��D�
SRMDYD�SRNRULFH� L� DONDOL]DFLMD� WDOD� MHGQL� VX�RG�GLMDJQRVWLþNLK� ]QDNRYD�NRML� XND]XMX�QD�
VPDQMHQMH�SORGQRVWL� L� XSRUDEQH�YULMHGQRVWL� WOD� �=RYNR� L� VXU��� �������3ULQRVL�PRJX�ELWL�
VPDQMHQL� L� ]D� YLãH� RG� ��� �� ãWR� L]UDYQR� XPDQMXMH� HNRQRPVNX� GRELW� SROMRSULYUHGQLK�
SURL]YRÿDþD��8WMHFDM�]DVODQMHQMD�MH�L]UDåHQ�QD�MDGUDQVNLP�RWRFLPD��QD�SRGUXþMX�-XåQH�,VWUH��
5DYQLK�.RWDUD�L�GROLQH�1HUHWYH��1�1�����������3RGUXþMH�HVWXDULMD�ULMHNH�1HUHWYH��SUHPD�
WXPDþHQMX�2NYLUQH�GLUHNWLYH�R�YRGDPD�� L]GYRMHQR� MH�X�NDWHJRULMX�ÄMDNR�SURPLMHQMHQLK�
FMHOLQD� SRYUãLQVNLK� YRGD³� �3ODQ� XSUDYOMDQMD� YRGDPD�� �������� =ERJ� QHSRVUHGQH� EOL]LQH�
PRUD�L�RNUãHQLK�YDSQHQDþNLK�VWLMHQD�YRGRQRVQLND�ULMHNH��SURGRU�PRUVNH�YRGH�X�GROLQX�
1HUHWYH�MH�YUOR�L]UDåHQ�L�GR�QHNROLNR����WDND�NP��5RPLü�L�VXU���������/MXEHQNRY�L�9UDQMHã��
�������� 6WRJD� VH� QHL]RVWDYQR� QDPHüH� SRWUHED� ]D� XVSRVWDYRP� NRQWUROH� QDG� GDOMQMLP�
SURFHVLPD�]DVODQMLYDQMD�YRGH�L�WOD�X�GROLQL�1HUHWYH�NDNR�EL�VH�LVNRULVWLR�SXQL�SRWHQFLMDO�
RYRJ�SRGUXþMD�]D�RGUåLYX�SROMRSULYUHGQX�SURL]YRGQMX��DOL�L�]DãWLWLOL�SULURGQL�UHVXUVL�
*ODYQL�FLOM�UDGD�MH�QD�WHPHOMX�UH]XOWDWD�GXJRJRGLãQMHJ�PRQLWRULQJD�����������������NDNYRüH�
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SRYUãLQVNLK� L� SRG]HPQLK�YRGD� WH� ]DVODQMHQRVWL� WOD� GDWL� RFMHQX� VWDQMD� WOD�� SRYUãLQVNLK� L�
SRG]HPQLK�YRGD�V�SRVHEQLP�QDJODVNRP�QD�SURVWRUQX�L�YUHPHQVNX�SURPMHQX�]DVODQMLYDQMD�
WH�WUHQGRYH�SRYHüDQMD�QD�QHNLP�ORNDFLMDPD�

2. MATERIJALI I METODE

3RGDFL� NRULãWHQL� X� RYRP� UDGX� SULNXSOMHQL� VX� PRQLWRULQJRP� NDNYRüH� SRYUãLQVNLK� L�
SRG]HPQLK�YRGD�L�]DVODQMHQRVWL�WOD�X�GROLQL�1HUHWYH�QD�SRVWDMDPD�NDNR�MH�SULND]DQR�QD�VOLFL�
���X�UD]GREOMX�������±��������NRMHJ�SURYRGL�6YHXþLOLãWH�X�=DJUHEX�$JURQRPVNL�IDNXOWHW�
]D� QDUXþLWHOMD� +UYDWVNH� YRGH� �5RPLü� L� VXU��� ������������ 3ODQ� PRQLWRULQJD� REXKYDüD�
PMHVHþQR�X]RUNRYDQMH�L�LVSLWLYDQMH�SRYUãLQVNLK�YRGD�V����PMHUQLK�SRVWDMD�WH�SRG]HPQLK�
YRGD�QD���PMHUQLK�SRVWDMD�SOLWNLK�SLH]RPHWDUD��3]�±���GR�3]�±����LQVWDOLUDQLK�GR�����P�
GXELQH��5RPLü�L�VXU����������8�UDGX�VX�SRVWDMH�PRQLWRULQJD�SRYUãLQVNLK�L�SRG]HPQLK�YRGD�
JUXSLUDQH�X���VNXSLQH��D�V�RE]LURP�QD�YUVWX�YRGQRJ�WLMHOD�REXKYDüHQRJ�PRQLWRULQJRP�
�WDEOLFD�����0RQLWRULQJ�SROMRSULYUHGQLK� WDOD�QD�SRGUXþMX�GROLQH�1HUHWYH�RUJDQL]LUDQ� MH�
QD���SRVWDMD��3���3���3���3���3���3�� L�3���NRMH�VX�XVSRVWDYOMHQH�X�QHSRVUHGQRM�EOL]LQL�
SLH]RPHWDUD�� 1D� VYLP� SRVWDMDPD� PRQLWRULQJD� X]RUNRYDQMH� VH� REDYOMD� X� GYD� WHUPLQD�
�VH]RQH��� NUDM� ]LPVNRJ� �YODåQRJ�� UD]GREOMD� L� NUDM� OMHWQRJ� �VXãQRJ�� UD]GREOMD�� 8� RED�
WHUPLQD�� X]RUNXMH� VH� WOR� L]� þHWLUL� GXELQH�� ������ ������� ������ L� ������� FP�� 3RVWXSDN�
X]RUNRYDQMD�SRYUãLQVNLK�L�SRG]HPQLK�YRGD�WH�UXNRYDQMH�X]RUFLPD�SURYHGHQR�MH�VXNODGQR�
SRVWXSFLPD�+51�(1���������������+51�,62���������������6YD�LVSLWLYDQMD�SURYHGHQD�
VX� X�$QDOLWLþNRP� ODERUDWRULMX� 6YHXþLOLãWD� X� =DJUHEX�$JURQRPVNRJ� IDNXOWHWD� =DYRGD�
]D� PHOLRUDFLMH� �0(/,/$%��� 8� UDGX� VX� NRULãWHQL� SRND]DWHOML� VDOLQLWHWD�� D�� HOHNWULþQD�
YRGOMLYRVW��(&Z��+51�,62������������(1�������������]D�SRYUãLQVNH�L�SRG]HPQH�YRGH��
E��HOHNWULþQD�YRGOMLYRVW�YRGHQRJ�VDWXUDFLMVNRJ�HNVWUDNWD�WOD��(&

e
��SUHPD�5KRDGHV�L�VXU���

1996).

6WDWLVWLþND� DQDOL]D� X� RYRP� UDGX� REXKYDWLW� üH� YULMHGQRVWL� HOHNWULþQH� YRGOMLYRVWL� QD�
ORNDFLMDPD� PRWUHQMD� SRYUãLQVNH�� SRG]HPQH� YRGH� L� WOD� XQXWDU� SRGUXþMD� GH¿QLUDQRJ�
SUHWKRGQR�RSLVDQLP�PRQLWRULQJRP�QD�SRGUXþMX�GROLQH�1HUHWYH��3UYR�MH�L]YUãHQD�RVQRYQD�
GHVNULSWLYQD�VWDWLVWLþND�DQDOL]D�NRMD�REXKYDüD�VOMHGHüH�SRND]DWHOMH��DULWPHWLþND�VUHGLQD�
�$ULW�� VUHGLQD���PHGLMDQD�� VWDQGDUGQD� GHYLMDFLMD��PLQLPDOQH� L�PDNVLPDOQH� YULMHGQRVWL� L�
NRH¿FLMHQWL�YDULMDFLMH��9��GD�EL�VH�GRELR�RVQRYQL�XYLG�R�VNXSRYLPD�SULNXSOMHQLK�SRGDWDND��
2VLP� WRJD� X� RYRP� UDGX� YULMHGQRVWL� HOHNWULþQH� YRGOMLYRVWL� QD� RGDEUDQLP� SRVWDMDPD�
PRQLWRULQJD�DQDOL]LUDQH�VX�NRULãWHQMHP�QH�SDUDPHWDUVNRJ�0DQQ�.HQGDOO��0�.��WHVWD�NRML�
VH�SULPMHQMXMH�]D�LGHQWL¿NDFLMX�]QDþDMQLK�PRQRWRQLK�SURPMHQD�X�YUHPHQVNLP�VHULMDPD�
�%XEDOR���������=ERJ�FLOMD�GD�VH�VDPR�XWYUGL�SRVWRMDQRVW�WUHQGD�X�SUDüHQLP�YULMHGQRVWLPD�
ECZ�D��]D�RGUHÿLYDQMH�QDJLED�WUHQGD�SULPLMHQMHQD�MH�QH�SDUDPHWDUVND�PHWRGD�7KHLO�6HQ�
�7KHLO��������6HQ���������RGQRVQR�6HQRY�SURFMHQLWHOM�QDJLED��
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6OLND����0UHåD�SRVWDMD�LVWUDåLYDþNRJ�PRQLWRULQJD�NHPLMVNRJ�VWDQMD��VDOLQLWHW�L�KUDQMLYH�
WYDUL��SRYUãLQVNLK�YRGD��SRG]HPQLK�YRGD��L]�SOLWNLK�SLH]RPHWDUD��L�WOD�NRMH�VX�XVSRVWDY-

OMHQH�QD�SRGUXþMX�GROLQH�1HUHWYH

7DEOLFD����6NXSLQH�SRVWDMD�PRQLWRULQJD�SRYUãLQVNLK�L�SRG]HPQLK�YRGD�JUXSLUDQLK�SUHPD�
YUVWDPD�YRGQLK�WLMHOD

Skupina

SRVWDMD�
PRQLWRULQJD

9UVWD�YRGQLK�WLMHOD�L�QD]LY

1. skupina
3ULURGQL�YRGRWRFL��1HUHWYD��0DOD�1HUHWYD��NDQDO�9UERYFL��NDQDO�

Vidrice,

2. skupina &USQH�VWDQLFH��CS���/XNH��9UERYFL��9LGULFH��2SX]HQ�XãüH

3. skupina
Melioracijski kanali (MK���/XNH��9LGULFH��9UERYFL��2SX]HQ�XãüH�

-DVHQVND��2SX]HQ�XãüH

4. skupina
3RG]HPQH�YRGH��SLH]RPHWUL��Pz���/XNH��9LGULFH��2SX]HQ�XãüH�

-DVHQVND��2SX]HQ�XãüH��9UERYFL
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3. REZULTATI I RASPRAVA

3.1. Ocjena stanja vodnih tijela

3UHPD� VWDWLVWLþNLP� SRND]DWHOMLPD� L]� WDEOLFH� � vidljivo je da je u razdoblju od 2009. - 

������PLQLPDOQD�YULMHGQRVW�HOHNWULþQH�YRGOMLYRVWL�YRGH��(&Z��RG������G6�P-1�XWYUÿHQD�X�
���VNXSLQL�YRGD��SRVWDMH�PRQLWRULQJD�SRYUãLQVNLK�YRGD�XVSRVWDYOMHQH�QD�PHOLRUDFLMVNLP�
NDQDOLPD���D�PDNVLPDOQD�YULMHGQRVW�RG������G6�P-1 u ���VNXSLQL�YRGD��SRVWDMH�PRQLWRULQJD�
SRG]HPQLK�YRGD�L]�SOLWNLK�SLH]RPHWDUD���NRMD� LPD�L�QDMYLãX�DULWPHWLþNX�VUHGLQX�RG�����
G6�P-1 ECZ. .RH¿FLMHQW� YDULMDFLMH�� NDR� SRWSXQD�PMHUD� UHODWLYQH� GLVSHU]LMH�� YLãL� RG� ���
�� XND]XMH� QD� YUOR� MDNX� YDULMDELOQRVW� SURPDWUDQRJ� VNXSD� SD� VH� L]� GRELYHQLK� UH]XOWDWD�
GD� ]DNOMXþLWL� GD� VX� YULMHGQRVWL� (&Z� ELOH� L]UD]LWR� YDULMDELOQH� X� SRG]HPQLP� YRGDPD�
�NRH¿FLMHQW�YDULMDFLMH� ���������5H]XOWDWL�VWDWLVWLþNH�DQDOL]H�GDMX�]DNOMXþLWL�GD�SRG]HPQH�
YRGH�X�GROLQL�1HUHWYH�SULSDGDMX�NODVL�VUHGQMH�]DVODQMHQLK�YRGD��DULWPHWLþND�VUHGLQD�(&Z�
u UDVSRQX�RG������G6�P-1��GR�YUOR�MDNR�]DVODQMHQLK�YRGD��PDNVLPDOQD�YULMHGQRVW�(&Z�u

UDVSRQX�RG�������G6�P-1���2G�SRYUãLQVNLK�YRGD��QDMYLãD�DULWPHWLþND�VUHGLQD�(&Z�XWYUÿHQD�
je u ��� VNXSLQL� YRGD� �SRVWDMH�PRQLWRULQJD� SRYUãLQVNLK� YRGD� XVSRVWDYOMHQH� QD�&6��� ãWR�
LK�WDNRÿHU�VYUVWDYD�X�NODVX�VUHGQMH�]DVODQMHQLK�YRGD��(YLGHQWQR�MH�GD�UDG�FUSQH�VWDQLFH�
XWMHþH� QD� GRWRN� VROL� L]� SRG]HPQH� YRGH� NDGD� MH� RQD�PLQHUDOL]LUDQD�� DOL� L� QH]DVODQMHQH�
YRGH�RYLVQR�R�ORNDFLML��1DLPH��UDGRP�FUSQH�VWDQLFH�VQLåDYD�VH�UD]LQD�YRGH�L�SRYHüDYD�
JUDGLMHQW�WODND�X�YHUWLNDOQRP�VPMHUX��3UHPGD�VH�UDVSRQ�YULMHGQRVWL�(&Z u 2. VNXSLQL�YRGD
NUHWDR�RG������G6�P-1�GR������G6�P-1��PDOL�NRH¿FLMHQW�YDULMDFLMH��������XND]XMH�QD�VODELMX�
YDULMDELOQRVW�VWXSQMD�]DVODQMHQRVWL�RGQRVQR�PDQMD�RGVWXSDQMD�L]PMHUHQLK�YULMHGQRVWL�(&Z
RG�XWYUÿHQH�DULWPHWLþNH�VUHGLQH�ãWR�MH�WDNRÿHU�SRYH]DQR�V�UDGRP�FUSQLK�VWDQLFD��RGQRVQR�
QMLKRYLK�VDELUQLK�NDQDOD��9DåQR�MH�SULPLMHWLWL�GD�MH�QDMYLãD�YULMHGQRVW�(&Z�X�SRYUãLQVNLP�
YRGDPD�QD�SRGUXþMX�GROLQH�1HUHWYH�]DELOMHåHQD�X�3. VNXSLQL�PHOLRUDFLMVNLK�NDQDOD�������
G6�P-1���=D�UD]OLNX�RG�GUXJLK�VNXSLQD�SRVWDMD�PRQLWRULQJD�SRYUãLQVNLK�YRGD��YULMHGQRVW�
ECZ� UHODWLYQR� QDMYLãH� YDULUD� NRG� SULURGQLK� YRGRWRND�� ãWR� MH� L]UDåHQR� NUR]� NRH¿FLMHQW�
YDULMDFLMH�RG�������0HÿXWLP��SUHPD�XWYUÿHQRM�YULMHGQRVWL�DULWPHWLþNH�VUHGLQH�RG������G6�
P-1�SULURGQL�YRGRWRFL�VH�PRJX�VYUVWDWL�X�NODVX�PDOR�]DVODQMHQLK�YRGD��(&Z�����±���G6�P-1)

SULNODGQLK�]D�XSRWUHEX�X�QDYRGQMDYDQMX�

7DEOLFD����6XPDUQD�VWDWLVWLND�YULMHGQRVWL�HOHNWULþQH�YRGOMLYRVWL��(&
w
��G6�P-1��QD����

ORNDFLMD�PRQLWRULQJD�YRGD�X�GROLQL�1HUHWYH�]D�YUHPHQVNL�QL]�������������SR�
VNXSLQDPD�SRVWDMD�PRQLWRULQJD�SRYUãLQVNLK��6NXSLQH��������L�SRG]HPQLK�YRGD�
����VNXSLQD�

3RND]DWHOM�
ECZ��G6�P-1)

1. VNXSLQD�
Prirodni

YRGRWRFL

2. VNXSLQD�
&USQH�VWDQLFH

3. VNXSLQD�
Melioracijski

kanali

4. VNXSLQD�
3LH]RPHWUL

n - broj uzorka 468 468 585 585

$ULW��VUHGLQD� 1,06 4,02 3,63 9,7

Medijan 0,76 3,72 3,0 5,50

6WDQGDUGQD�GHYLMDFLMD� 0,75 1,47 2,5 10,6

0LQLPXP� 0,26 0,71 0,19 0,29

0DNVLPXP� 4,83 9,23 20,9 38,9

.RH¿FLMHQW�YDULMDFLMH� 71 37 69 109
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1D� VOLFL� �� SULND]DQ� MH�6HQRY�SURFMHQLWHOM� QDJLED� ]D�$��0HOLRUDFLMVNL� NDQDO�/XNH� L]�3.

VNXSLQH� SRVWDMD�X�NRMLPD� MH�XWYUÿHQ�DSVROXWQL�PDNVLPXP�(&Z� X�SRYUãLQVNLP�YRGDPD�
L�%��2SX]HQ�XãüH�SLH]RPHWDU�L]����VNXSLQH�SRVWDMD�V�QDMYLãRP�DULWPHWLþNRP�VUHGLQRP�L�
DSVROXWQLP�PDNVLPXPRP�(&Z��6WDWLVWLþNL�]QDþDMDQ�SR]LWLYDQ�WUHQG�YULMHGQRVWL�(&Z pri 

UD]LQL�]QDþDMQRVWL�������XWYUÿHQ�MH�QD�SRVWDML�PRQLWRULQJD�2SX]HQ�XãüH�SLH]RPHWDU��D�SUL�
UD]LQL�]QDþDMQRVWL�����QD�SRVWDML�PRQLWRULQJD�PHOLRUDFLMVNRJ�NDQDOD�/XNH�

Slika 2. Prikaz srednjih vrijednosti EC
w
�L�6HQRYRJ�SURFMHQLWHOMD�QDJLED�]D�SRVWDMH�

0HOLRUDFLMVNL�NDQDO�/XNH��$��L�2SX]HQ�XãüH�SLH]RPHWDU��%��X]�QD]QDþHQH�GYLMH�UD]LQH�
SRX]GDQRVWL�������L�������SURFLMHQMHQRJ�QDJLED
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3.2. Ocjena stanja tla

0RQLWRULQJ�]DVODQMLYDQMD�WOD�X�GROLQL�1HUHWYH�VH�SURYRGL�QD���SRVWDMD��3��UDVSRUHÿHQLK�SR�
PHOLRUDFLMVNLP�MHGLQLFDPD��2GUHÿLYDQMHP�VWXSQMD�]DVODQMHQRVWL� WOD�X� UD]GREOMX�RåXMDN�
WUDYDQM� RFMHQMXMH� VH� VSRVREQRVW� WOD� ]D� RGUåDYDQMHP� UDYQRWHåQRJ� VWDQMD� VROL� X� SUR¿OX��
'RELYD�VH�XYLG�R�WRPH�MHVX�OL�RERULQH�WLMHNRP�MHVHQVNR�]LPVNRJ�UD]GREOMD�ELOH�GRVWDWQH�
]D� ]QDþDMQLMH� LVSLUDQMH� VROL� L]� SUR¿OD� WOD��2VLP� WRJD�� QDYHGHQR� UD]GREOMH� X]RUNRYDQMD�
SRNODSD� VH� V� SRþHWNRP� VMHWYH�VDGQMH� QDMYDåQLMLK� NXOWXUD� QD� RWYRUHQRP�� D� SR]QDYDQMH�
VWXSQMD�]DVODQMHQRVWL�WOD�X�ID]L�QLFDQMD�L�UDQRJ�SRUDVWD�ELOMNH�L]X]HWQR�MH�YDåQR�MHU�VX�WDGD�
ELOMNH�QDMRVMHWOMLYLMH�QD�SRYHüDQH�NRQFHQWUDFLMH�VROL�X�WOX��'UXJR�X]RUNRYDQMH�SURYRGLOR�
VH� V� SRPDNRP� RG� ��PMHVHFL�� WM�� X� UD]GREOMX� UXMDQ�OLVWRSDG�� 5D]GREOMH� MH� WR� NRMHP� VX�
SUHWKRGLOH� YLVRNH� WHPSHUDWXUH� ]UDND�� ]QDþDMQL� JXELWFL� YRGH� L]� WOD� HYDSRWUDQVSLUDFLMRP��
PDOD�NROLþLQD�RERULQD�L�SULPMHQD�QDYRGQMDYDQMD��6YH�QDYHGHQR�SUHGVWDYOMD�YHOLNX�SULMHWQMX�
]D�DNXPXODFLMX�VROL�X�WOX�SD�MH�WDGD�L�RþHNLYDQ�QDMYHüL�VWXSDQM�]DVODQMHQRVWL�WOD��2G�SRVWDMD�
WOD�� QDMYLãD� SURVMHþQD� YULMHGQRVW� (&

e
� RG� ����� G6� P-1� XWYUÿHQD� MH� QD� PHOLRUDFLMVNRP�

SRGUXþMX�9LGULFH�L�X�OMHWQRP�L�X�]LPVNRP�WHUPLQX�X]RUNRYDQMD��=DVODQMHQRVW�WOD�ELOD�MH�
QDMYLãD�X�]LPVNRP�WHUPLQX�X]RUNRYDQMD�QD�PHOLRUDFLMVNRP�SRGUXþMX�9LGULFH��8�OMHWQRP�
WHUPLQX�X]RUNRYDQMD�DSVROXWQL�PDNVLPXP�(&

e
�]DELOMHåHQ�MH�QD�SRVWDML�3���PHOLRUDFLMVNRJ�

SRGUXþMD�9UERYFL�JGMH�MH�XMHGQR�XWYUÿHQD�L�QDMQLåD�DULWPHWLþND�VUHGLQD�(&
e
�X�]LPVNRP�

WHUPLQX�X]RUNRYDQMD��7DNR�YHOLNX�YDULMDELOQRVW�(&
e
�QD�SRVWDML�3���SRWYUÿXMH�L�NRH¿FLMHQW�

YDULMDFLMH�RG������X�OMHWQRP�WHUPLQX�X]RUNRYDQMD��,]�GRELYHQLK�UH]XOWDWD�GD�VH�]DNOMXþLWL�
GD� VX� YULMHGQRVWL� (&

e
� ELOH� QDMPDQMH� YDULMDELOQH� XSUDYR� QD� SRVWDML� PRQLWRULQJ� WOD� V�

QDMYLãLP�XWYUÿHQLP� DULWPHWLþNLP� VUHGLQDPD� RGQRVQR� QDMYLãLP� VWXSQMHP� ]DVODQMLYDQMD��
D� WR� MH� SRVWDMD� 3��� QD�PHOLRUDFLMVNRP�SRGUXþMX�9LGULFH��8]LPDMXüL� X� RE]LU� NULWHULM� GD�
]DVODQMHQD�WOD�LPDMX�SURVMHþQX�YULMHGQRVW�(&

e
�GR���P�RG���GR���G6�P-1 (Husnjak, 2014) 

WOR�QD�SRVWDMDPD�PHOLRUDFLMVNRJ�SRGUXþMD�9LGULFH��2SX]HQ�XãüH�*ORJ� L�%DQMD�PRåH�VH�
RFLMHQLWL�NDR�]DVODQMHQR�L�X�]LPVNRP�YODåQRP�WHUPLQX�X]RUNRYDQMD��8�OMHWQRP�WHUPLQX�
X]RUNRYDQMD�RVLP�QD�SUHWKRGQR�QDYHGHQLP�SRVWDMDPD�WOR�MH�ELOR�]DVODQMHQR�L�QD�SRVWDMDPD�
2SX]HQ�8ãüH�-DVHQVND�L�.RPLQ��

7DEOLFD����6XPDUQD�VWDWLVWLND�YULMHGQRVWL�(&H��G6�P����QD�SRVWDMDPD�PRQLWRULQJD�WOD�GR�
GXELQH���P�X�GROLQL�1HUHWYH�]D�YUHPHQVNL�QL]������������

EC
e
��G6�P-1)

P-1

Luke

P-2

Jasenska

P-3

Vidrice

P-4

Glog

P-5

Vrbovci

3���
.RPLQ

3��
Banja

$ULW��VUHGLQD
=LPVNR 1,09 1,68 3,25 2,06 0,67 1,06 2,27

/MHWQR 1,3 2,94 3,75 2,14 1,14 2,43 2,79

6WGHY�
=LPVNR 0,86 0,99 1,13 0,93 0,25 0,59 0,9

/MHWQR 0,9 1,67 0,73 0,99 1,08 1,38 0,66

0LQLPXP
=LPVNR 0,38 0,41 0,97 0,53 0,4 0,31 0,89

/MHWQR 0,5 0,64 2,21 0,81 0,43 1,03 1,59

0DNVLPXP
=LPVNR 4,79 4,7 4,95 3,74 1,41 2,29 4,18

/MHWQR 3,6 6,02 5,41 4,12 6,06 5,79 4,43

V

���
=LPVNR 78,8 58,9 34,68 45,1 37,37 55,58 39,91

/MHWQR 63,8 56,8 19,57 46,2 95,45 56,81 23,7

YUHPHQVNL�QL]�PMHUHQMD�]D�UD]GREOMH������������
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2G�XNXSQR� DQDOL]LUDQLK� SRVWDMD�� DULWPHWLþND� VUHGLQD�(&Z� X� UDVSRQX�RG� �� ±� ��� G6�P-1

NRML�SULSDGD�NODVL�VUHGQMH�]DVODQMHQLK�YRGD��SULPDUQH�GUHQDåQH�YRGD�L�SRG]HPQH�YRGH��
XWYUÿHQD�MH�NRG�WUL�VNXSLQH�SRVWDMD��FUSQH�VWDQLFH��PHOLRUDFLMVNL�NDQDOL�L�SLH]RPHWUL��GRN�MH�
XWYUÿHQD�DULWPHWLþND�VUHGLQD�(&Z�SULURGQLK�YRGRWRND�ELOD�X�UDVSRQX�RG�����±���G6�P-1 koji

SULSDGD�NODVL�PDOR�]DVODQMHQLK�YRGD��9LVRNL�NRH¿FLMHQWL�YDULMDELOQRVWL��XWYUÿHQH�YLVRNH�
PDNVLPDOQH�YULMHGQRVWL�L�VWDWLVWLþNL�]QDþDMQL�SR]LWLYQL�WUHQGRYL�YULMHGQRVWL�(&Z ukazuju 

QD�PRJXüH� GRGDWQR� SRYLãHQMH� (&Z� X� SRYUãLQVNLP� L� SRG]HPQLP� YRGDPD� QD� SRGUXþMX�
GROLQH� 1HUHWYH�� 8� WRP� VPLVOX� V� RE]LURP� QD� VWXSDQM� ]DVODQMHQRVWL� YRGH�� QDMNULWLþQLMH�
VX� SRVWDMH�PRQLWRULQJD�PHOLRUDFLMVNLK� NDQDOD� L� SRG]HPQLK� YRGD�� 2G� XVSRVWDYOMHQLK� ��
SRVWDMD�PRQLWRULQJD�WOD��WOR�MH�]DVODQMHQR�QD���SRVWDMD��D�QDMYHüD�RSDVQRVW�]DVODQMLYDQMX�
L� SRVOMHGLFDPD� NRMH� ]D� VRERP� WR� SRYODþL� ]D� SROMRSULYUHGQX� SURL]YRGQMX� L]UDåHQH�
VX� QD�PHOLRUDFLMVNRP�SRGUXþMX�9LGULFH��8SR]RUDYDMXüD� MH� þLQMHQLFD� GD� MH� WOR� QD� VYLP�
SRVWDMDPD�PRQLWRULQJD�X�UD]GREOMX�RG���������������ELOR�VODER�GR�XPMHUHQR�]DVODQMHQR�VD�
]DELOMHåHQLP�PDNVLPDOQLP�YULMHGQRVWLPD�(&

e
�YLãLP�RG���G6�P-1.
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.21.

Mijo Vranješ

6$ä(7$.��8�SRGUXþMX�GRQMH�1HUHWYH�GRJRGLOH�VX�VH�YHOLNH�SURPMHQH�VYLK�SURFHVD��SRVHE-

QR�YRGQRJ� UHåLPD� V�QDJODãHQLP�XWMHFDMHP�PRUD� �]DVODQMLYDQMH���=D� LVWUDåLYDQMH� VWDQMD�
NDNYRüH� YRGH� L� WOD� XVSRVWDYOMHQ� MH� VXVWDY�PRWUHQMD��1D� RVQRYL� UH]XOWDWD� WRJ�PRWUHQMD�
SUHGORåHQR�MH�WHKQLþNR�UMHãHQMH�]D�SRSUDYOMDQMH�VWDQMD�X�GROLQL�
./-8ý1(�5,-(ý,��GRQMD�1HUHWYD��LQWHUDNFLMD�VOLY���PRUH��REUDQD�RG�]DVODQMLYDQMD

IMPROVEMENT OF THE LOWER NERETVA AREA

$%675$&7��,Q�WKH�/RZHU�1HUHWYD�DUHD��ELJ�FKDQJHV�LQ�DOO�SURFHVVHV�KDYH�RFFXUUHG��SDU-
WLFXODUO\�LQ�WKH�ZDWHU�UHJLPH�ZLWK�D�PDUNHG�LPSDFW�RI�WKH�VHD��VDOLQL]DWLRQ���0RQLWRULQJ�
ZDV�HVWDEOLVKHG�IRU�WKH�SXUSRVH�RI�LQYHVWLJDWLQJ�WKH�VWDWXV�RI�WKH�TXDOLW\�RI�ZDWHU�DQG�VRLO��
%DVHG�RQ�WKH�PRQLWRULQJ�UHVXOWV��D�WHFKQLFDO�VROXWLRQ�IRU�LPSURYHPHQW�RI�WKH�VWDWXV�LQ�WKH�
YDOOH\�ZDV�SURSRVHG��
.(<:25'6��ORZHU�1HUHWYD��LQWHUDFWLRQ�ULYHU�EDVLQ�±�VHD��VDOLQL]DWLRQ�FRQWURO

1. UVOD

3HWRJRGLãQML� FLNOXV�PRWUHQMD�NDNYRüH�YRGH� L� WOD�X�GRQMRM�1HUHWYL�]D� UD]GREOMH������� ��
������X�VWYDUL�MH�QDVWDYDN�UDQLMH�SRNUHQXWRJ�PMHUHQMD�WH�PRWUHQMD�VWDQMD�YRGH�L�WOD�X�GROL-
QL��3RVWXSQR�VH�L]JUDÿLYDR�VXVWDY�PRWUHQMD�NRML�VH�NRQWLQXLUDQR�GRSXQMDR�L�SREROMãDYDR��
,QVWDOLUDQL�VX�SDURYL�SOLWNRJ�L�GXERNRJ�SLH]RPHWUD�QD�þHWLUL�SR]LFLMH�X�SRGUXþMX�2SX]HQ�
��8ãüH��3RWYUÿHQL�VX�UH]XOWDWL�L]�UDQLMHJ�UD]GREOMD�GD�VX�X�SOLüHP�VORMX�DOXYLMD�UD]LQH�YRGH�
VPDQMHQH��VQLåHQH��GMHORYDQMHP�VXVWDYD�RGYRGQMH��D�X�GXEOMHP�VORMX�MH�DUWHãNR�LOL�VXEDU-
WHãNR�VWDQMH�SRG]HPQH�YRGH��8�SRþHWNX�VX�NRULãWHQH�SRFLQþDQH�FLMHYL�SURPMHUD����PP��
NRMH�VX�]ERJ�DJUHVLYQRJ�GMHORYDQMD�VROL�XEU]DQR�LQNUXVWLUDOH��3RND]DOR�VH�GD�VX�XVNH�]D�
PMHUQH�LQVWUXPHQWH�ãWR�VH�SODQLUDOR�XJUDGLWL��SD�MH�GRQHVHQD�RGOXND�GD�VH�WH�FLMHYL�]DPL-
MHQH�FLMHYLPD�RG�QHUÿDMXüHJ�PDWHULMDOD�L�YHüHJ�SURPMHUD��1D�åDORVW��NRG�]DPMHQH�FLMHYL�
GXERNLK�SLH]RPHWDUD�GRãOR�MH�GR�SRJUHãNH�]ERJ�NRMH�VX�QDVWDOH�SRUHPHüHQH�UD]LQH�SRG]H-
PQH�YRGH��SRVHEQR�X�SOLüLP�SLH]RPHWULPD��7D�SRJUHãND�MH�XNORQMHQD�VSHFLMDOQLP�UDGRYL-
PD�LQMHNWLUDQMD�RNR�GXERNLK�SLH]RPHWDUD��3UHRVWDMH�QDP�X�VOMHGHüHP�UD]GREOMX�SURYMHULWL�
X�NROLNRM�PMHUL�VH�XVSMHOR��,]�UH]XOWDWD�PMHUHQMD�X�������JRGLQL�YLGL�VH�XþLQDN��,]JUDÿHQL�
VX�L�SLH]RPHWUL�X�SRGUXþMX�.XWL��9UERYFL���%DQMD�X�GHVQRP�]DREDOMX�1HUHWYH�WH�GXERNL�
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SLH]RPHWDU�X]�&UHSLQX�X�SRGUXþMX�2SX]HQ���8ãüH��8�SHWRJRGLãQMHP�UD]GREOMX�GHWDOMQR�
MH�PMHUHQR�L�REUDÿHQL�VX�UH]XOWDWL�]D�QDYHGHQD�þHWLUL�SDUD�SOLWNLK�L�GXERNLK�SLH]RPHWDUD�X�
SRGUXþMX�2SX]HQ���8ãüH�WH�SRGDFL�X�ULMHFL�1HUHWYL��'DNOH��WHåLãWH�LVWUDåLYDQMD�MH�X�SRGUXþ-
MX�2SX]HQ���8ãüH�L�X�ULMHFL�1HUHWYL��8�UDQLMHP�UD]GREOMX�SURWRFL�X�ULMHFL�1HUHWYL�UDþXQDWL�
VX�QD�RVQRYL�SRGDWDND�L]PMHUHQLK�X�GRVWD�X]YRGQLMHP�PMHUQRP�SUR¿OX�äLWRPLVOLü��1HGR-

VWDWDN��PDQMNDYRVW��WDNYLK�SRGDWDND�MH�ãWR�VH�V�SXQR�QHL]YMHVQRVWL�SURFMHQMXMH�PHÿXGRWRN�
RG�äLWRPLVOLüD�GR�0HWNRYLüD��2VLP�WRJD�SRGDFL�V�SUR¿OD�äLWRPLVOLü�VX�VYH�QHVLJXUQLML��
SD�MH�RGOXþHQR�GD�VH�NRQWUROD�SURWRND�ULMHNRP�1HUHWYRP�PMHUL�X�0HWNRYLüX�NDR�XOD]QRP�
SUR¿OX�]D�QL]YRGQL�WRN�SUHPD�XãüX�ULMHNH��=ERJ�XVSRUQRJ�GMHORYDQMD�PRUD��þDN�X]YRGQLMH�
RG�0HWNRYLüD��QH�PRåH�VH�NRULVWLWL�VWDQGDUGQR�PMHUHQMH�UD]LQD�YRGH�L]�NRMLK�VH�SUHNR�ND-
OLEULUDQH�SURWRþQH�NULYXOMH�UDþXQDMX�SURWRFL��8YRGL�VH�QRYD�WHKQLND�PMHUHQMD�NRMD�MH�YHü�
SULPLMHQMHQD�X�������JRGLQL�
9Hü�L]�GRVDGDãQMLK�UH]XOWDWD�PMHUHQMD�L�PRWUHQMD�PRåH�VH�]DNOMXþLWL�GD�VH�VWDQMH��QDURþLWR�
]DVODQMLYDQMD��X�GRQMRM�1HUHWYL�RVMHWQR�SRJRUãDYD��=DWR�VH�X�]DNOMXþLYDQMX�R�WLP�SURFHVL-
PD�L�R�X]URFLPD�PRUD�SURPRWULWL�ãLUH�RNUXåHQMH��RGQRVQR�FLMHOL�VOLY�ULMHNH�1HUHWYH��=QDPR�
GD�VH�L�QD�VOLYX�ELWQR�SURPLMHQLOR�KLGURORãNR�VWDQMH�X]URNRYDQR�UD]QRP�L]JUDGQMRP��SRG�
XWMHFDMHP�þRYMHND��3URPMHQH�üH�VH�L�GDOMH�X�QHJDWLYQRP�NRQWHNVWX�GRJDÿDWL��D�SRVOMHGLFH�
VH�PXOWLSOLFLUDMX�XSUDYR�QD�XãüX�ULMHNH�X�PRUH��'RJDÿDQMD�QD�VOLYX�WHãNR�MH�NRQWUROLUDWL��
SD�VH�XNODQMDQMH�LOL�XEODåDYDQMH�QHJDWLYQLK�SRVOMHGLFD�PRUD�SURYRGLWL�XSUDYR�X�SRGUXþMX�
GRQMH�1HUHWYH��RGDELURP�L�L]JUDGQMRP�RGJRYDUDMXüHJ�WHKQLþNRJ�UMHãHQMD�

2. PROMJENE NA SLIVU I POSLJEDICE U DONJOJ NERETVI

3URWHNOLK�QHNROLNR�GHVHWOMHüD�SRWSXQR�MH�L]PLMHQMHQ�YRGQL�UHåLP�RWMHFDQMD�VD�VOLYD��2V-
QRYQD�]DPLVDR�MH�ELOD��ãWR�YLãH�L�ãWR�GXåH�]DGUåDWL�YRGX�QD�SRYUãLQL��8VYRMHQ�MH�NRQFHSW�
L]JUDGQMH�DNXPXODFLMVNLK�MH]HUD�L�QMLKRYR�SRYH]LYDQMH�X�FLOMX�RVLJXUDQMD�YRGH�]D�SRWUHEH��
KLGURHQHUJHWLNH��SROMRSULYUHGH�L�YRGRRSVNUEH��
0HÿXWLP��QD�WDM�QDþLQ�VH�ELWQR�XWMHFDOR�QD�SRG]HPQH�YRGH�X�SXNRWLQVNRP�VXVWDYX�NUãD��
3RVWDYOMHQ�MH�NULWHULM�GD�VH�SULURGQL�PLQLPDOQL�SURWRFL�XYDåDYDMX�LOL�SR�PRJXüQRVWL pobolj-

ãDMX��'D�OL�MH�WDM�NULWHULM�]DGRYROMHQ�QD�VOLYX�"�3UHPD�VWDQMX�L�SURFHVLPD�X�SRGUXþMX�GRQMH�
1HUHWYH�PRJOR�EL�VH�]DNOMXþLWL�GD�SRVWDYOMHQL�NULWHULML�QLVX�]DGRYROMHQL��1D�VOLFL���MDVQR�
VH�YLGL�L�ODNR�MH�]DNOMXþLWL�R�NDNYLP�SURPMHQDPD�VH�UDGL��9Hü�QD�SUYL�SRJOHG�MDVQR�MH�GD�
KLGURHQHUJHWVNL�VXVWDY�GRPLQLUD�L�GD�VX�PX�VYL�GUXJL�VHNWRUL�YRGQRJ�JRVSRGDUVWYD�SRGUH-
ÿHQL��3RVOMHGLFH�WDNYLK�RGQRVD�QDMYLãH�VH�RþLWXMX�X�GRQMRM�1HUHWYL��X�RNROLãX�XãüD�ULMHNH�
�GHOWH���1R��V�L]JUDGQMRP�HQHUJHWVNRJ�VXVWDYD�QLMH�VH�VWDOR��,�GDOMH�VH�UD]YLMD�NUR]�L]JUDG-

QMX�Ä*RUQMLK�KRUL]RQDWD³��0RåH�VH�RþHNLYDWL�MRã�YHüL�SRUHPHüDM�SULURGQRJ�RWMHFDQMD�VD�
VOLYD�L�MRã�WHåH�VWDQMH�X�GRQMRM�1HUHWYL�
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6OLND����,]JUDÿHQRVW�QD�VOLYX

7DEOLFD����,]JUDÿHQH�L�SODQLUDQH�YRGQH�JUDÿHYLQH�L�VXVWDYL�QD�VOLYX

���1HUHWYD�����KLGURHOHNWUDQD�
D��,]JUDÿHQR�
+(�-DEODQLFD����������+(�5DPD����������
HE Grabovica (1981.), HE Salakovac (1981.),

+(�0RVWDU����������������
+(�3Hü���0OLQL�����������ULMHND�7LKDOMLQD�
+(�0RVWDUVNR�%ODWR���������
E��3ODQLUDQR�
HE Konjic, HE Ulog.

���7UHELãQMLFD�����KLGURHOHNWUDQD
D��,]JUDÿHQR���'RQML�KRUL]RQWL�
HE Dubrovnik i brana Gorica (1965.),

+(�7UHELQMH���L�DNXPXODFLMD�%LOHüD���������
5+(� ýDSOMLQD� ��������� +(� 7UHELQMH� ��
(1981.).

E��3ODQLUDQR���*RUQML�KRUL]RQWL�
+(�'DEDU��+(�%LOHüD��+(�1HYHVLQMH�

AKUMULACIJE I JEZERA

D��,]JUDÿHQR�
5LþLFH��7ULELVWRYR��5DPD��-DEODQLFD��%LOHüD��
b) Planirano

.RQMLF��8ORJ��=DORPND��1HYHVLQMH��.ORNXQ�

MELIORACIJA POLJA

odvodnja,

navodnjavanje.

1DMYHüH� SURPMHQH� VX� QDVWDOH� QD� OLMHYRM� VWUDQL� VOLYD� L� MRã� üH� VH� WH� SURPMHQH� SRYHüDWL��
3RYUãLQVNL�WRNRYL�XJODYQRP�VX�XVPMHUHQL�QD�KLGURHOHNWUDQH�7UHELQMH�,��7UHELQMH�,,�L�'X-

EURYQLN�NDR�JODYQX�HOHNWUDQX�WH�QD�EXGXüH�HOHNWUDQH�1HYHVLQMH��'DEDU�L�%LOHüD��8]�KL-
GURHQHUJHWVNL�VXVWDY�QD�SURPMHQH�RWMHFDQMD�XWMHFDOH�VX�L�PHOLRUDFLMH�NRMLPD�VH�UMHãDYD�RE-

UDQD�RG�SRSODYOMLYDQMD�NUãNLK�SROMD��-HGQD�RG�YHüLK�SURPMHQD�MH�EHWRQLUDQMH�NRULWD�SRQRU-
QLFH�7UHELãQMLFH�X�3RSRYRP�SROMX��VOLND����WH�XVPMHUDYDQMH�SURWRND�QD�KLGURHOHNWUDQH��=D�
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SRWUHEH�QDYRGQMDYDQMD�L�]D�ELRORãNL�PQLPXP�L]�DNXPXODFLMH�*RULFD�X�NRULWR�7UHELãQMLFH�
SODQLUDQR�MH�XSXãWDWL���P3�V��7DNR�MH�SURMHNWLUDQR��DOL�X�VWYDUQRVWL�MH�WD�NROLþLQD�L�PDQMD��
*UHãNRP�VX�SODQLUDQL� L� L]JUDÿHQL�YLVRNL�SUHOMHYL�QD�XOD]LPD�X�SRQRUH� L]�NRMLK�EL�YRGD�
PRUDOD�GRWMHFDWL�QD�L]YRUH�X�QLåLP�SRGUXþMLPD��7LPH�VX�ELWQR�VPDQMHQL�SURWRFL�QD�L]YRUL-
PD�X�GRQMRM�1HUHWYL��VOLND�����þDN�GR������X�+XWRYRP�EODWX�L�X�.XWLPD��3RVOMHGLFH�VX�L�X�
YHüHP�GLMHOX�'XEURYDþNRJ�SULPRUMD��3RVHEQR�MH�XJURåHQR�YUOR�YULMHGQR�SULREDOMH�0DORV-
WRQVNRJ�]DOMHYD�X�NRMHP�VX�VSHFL¿þQL�HNRORãNL�XYMHWL�QDVWDOL�PLMHãDQMHP�PRUD�L�GRWHNOH�
VYMHåH�YRGH�V�NRSQD�

6OLND����3URPMHQH�QD�OLMHYRP�GLMHOX�
sliva

6OLND����3RQRUL�X�3RSRYRP�SROMX�
������L�L]YRUL�X�GRQMRM�1HUHWYL

=ERJ�ELWQR�VPDQMHQRJ�SULURGQRJ�GRWRND�VYMHåH�YRGH�X�GRQMX�1HUHWYX�SRYHüDQ�MH�XWMHFDM�
PRUD�L�QDJODãHQR�MH�]DVODQMLYDQMH�FLMHORJ�SRGUXþMD��VOLND����

6OLND����=DVODQMLYDQMH�X�GRQMRM�1HUHWYL
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9UOR� LQWHQ]LYQR�]DVODQMLYDQMH� MH�X�SRGUXþMX�2SX]HQ� ��8ãüH��7X� MH� WOR�QD�QLVNLP�NRWD-
PD��PDOR�L]QDG�UD]LQH�PRUD��8�GDOMRM�SURãORVWL�ULMHND�1HUHWYD�VH�L]OLMHYDOD�X�WR�SRGUXþMH�
GRQRVHüL�QRYL�QDQRV��XJODYQRP�VXVSHQGLUDQ�WH�MH�VYMHåRP�YRGRP�LVSLUDOD�VRO�L]�WOD��+L-
GURJUD¿MD� MH� ELOD� GREUR� UD]YLMHQD� �VOLND� �D�� V� QHNROLNR� VODWNRYRGQLK� LOL� PDOR� ERþDWLK�
MH]HUD��1DURþLWR�MH�LVWDNQXWR�MH]HUR�L�ODJXQD�0RGULþ�NRMHPX�MH�GQR�ELOR���GR���PHWUD�LVSRG�
UD]LQH�PRUD��%XGXüL�GD�VH�QDQRV�]D�YULMHPH�L]OLMHYDQMD�YRGH�L]�YRGRWRND�YHüLP�GLMHORP�
WDORåLR�X�RNROLãX�1HUHWYH��0DOH�1HUHWYH�L�&UHSLQH�WX�VX�NRWH�WHUHQD�QDMYLãH��L]GLJQXWH�VX�

a) Opuzen -

A B

C

D

b) Opuzen -

ZASLANJIVANJE

c) Presjek C-D

ZASLANJIVANJE

d) Presjek A-B

6OLND����3RGUXþMH�2SX]HQ���8ãüH

,]JUDGQMRP�REUDPEHQLK�QDVLSD�SURWLY�SRSODYD�]DXVWDYOMHQR�MH�L]OLMHYDQMH�YRGH�L]�YRGRWR-

ND��SD�MH�]DXVWDYOMHQ�L�GRQRV�QRYRJ�QDQRVD��=ERJ�QHGRVWDWND�QDQRVD�X�GXåHP�YUHPHQX�
GRãOR�MH�GR�VOLMHJDQMD�WOD��QDURþLWR�QD�PRþYDUQLP�PMHVWLPD�GROLQH�JGMH�MH�QDVWDMDR�WUH-
VHW��%XGXüL�GD�MH�WHUHQ�QL]DN�VXVWDYRP�NDQDOD�L�FUSQLP�VWDQLFDPD�SURYRGL�VH�NRQWLQXLUD-
QD�RGYRGQMD��VOLND��E��WH�WLPH�GUåH�SRG]HPQH�YRGH�LVSRG�SRYUãLQH�WHUHQD��LVSRG�UL]RV-
IHUH��7UDMQR�RGUåDYDQMH�VQLåHQRJ�YRGRVWDMD�VWYDUD�JUDGLMHQW�WRND�L]�GXERNLK�VORMHYD�SUHPD�
SRYUãLQL�WHUHQD��SUHPD�NDQDOLPD��1D�WDM�QDþLQ�L]�GXERNLK�]DVODQMHQLK�VORMHYD�GRQRVL�VH�VRO�
SUHPD�REUDGLYLP�SRYUãLQDPD��VOLND����

6OLND����=DVODQMLYDQMH�L]�GXERNLK�VORMHYD
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8�NRULWR�ULMHNH�1HUHWYH�XWLVNXMH�VH�PRUH�NDR�VODQL�NOLQ��VOLND�����,]QDG�NOLQD�WHþH�VYMHåD�
LOL�EODJR�ERþDWD�YRGD��,]PHÿX�MH�UHODWLYQR�XVNL�SUHOD]QL�VORM�GHEOMLQH�RNR����FP�GR����FP��
,QWHQ]LWHW�XWLVNLYDQMD�RYLVL�R�SOLPL���RVHFL��D�SRQDMYLãH�R�SURWRNX�X�ULMHFL�NRMHJ�XJODYQRP�
JHQHULUD�UDG�X]YRGQLK�KLGURHOHNWUDQD�X�VXãQRP�WH�SRSODYQH�YRGH�X�NLãQRP�UD]GREOMX�

6ODQRVW�X�2SX]HQX 7HPSHUDWXUD�X�2SX]HQX
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/s 13.10. 10h

Q
A

= 168.34 m
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6OLND����5LMHND�1HUHWYD��L]PMHUHQ�SRORåDM�VODQRJ�NOLQD�������

6OLND����3URWRN�X�0HWNRYLüX�������JRGLQH

6OLND����6WDQMH�VODQRJ�NOLQD�X�ULMHFL�1HUHWYL��OLVWRSDG�������JRGLQH
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8�VXãQRP�UD]GREOMX�PRUH�SURGUH�X�ULMHNX�X]YRGQLMH�RG�*DEHOH��.DNR�MH�X�ULMHFL�UD]LQD�
YRGH�RVMHWQR�YLãD�RG�UD]LQD�YRGH�X�NDQDOVNRM�PUHåL�SRGUXþMD�2SX]HQ���8ãüH��PRUH�VH�L]�
VODQRJ�NOLQD� LQ¿OWULUD�X�SRG]HPQH�YRGH�SRGUXþMD��6OLþQR�VH�GRJDÿD� L�X�SRGUXþMX�.XWL��
7R� MH� MHGDQ�RG�GRPLQDQWQLMLK�VPMHURYD�]DVODQMLYDQMD�GROLQH��1HãWR�PRUD�SURGUH� L�NUR]�
RNUãHQX�PRUVNX�REDOX�X]�MH]HUR�.XWL�L�X]�SRGUXþMH�9LGULFH��VOLND�����%XGXüL�GD�YHü�SRVWR-

MH�L]JUDÿHQL�SLH]RPHWUL�QD�OLMHYRP�]DREDOMX�NRG�PHWHRURORãNH�SRVWDMH�X�SRGUXþMX�2SX]HQ�
��8ãüH� WH�X�GHVQRP�]DREDOMX�SLH]RPHWDU�NRG�%DQMH��]D�VOMHGHüH�UD]GREOMH�PRQLWRULQJD�
SUHGODåH�VH��X�NRULGRUX�WDNR�SRVWDYOMHQRJ�SRSUHþQRJ�SUHVMHND�GROLQH��XJUDGQMD�SLH]RPH-
WUD�X]�PDJLVWUDOX�XQXWDU�PHOLRULUDQRJ�SRGUXþMD��1D�WDM�QDþLQ�EL�VH�PMHUHQMHP�RGUHGLOD�LQ-

WUX]LMH�VODQRJ�NOLQD�L]�ULMHNH�X�SRGUXþMH��
.DG�ULMHNRP�1HUHWYRP�WHNX�YHüH�NROLþLQH�YRGH��YLãH�RG�����P3�V�GR�����P3�V��X�WUDMDQMX�
��GR���GDQD��LOL�]D�YULMHPH�SRSODYQLK�YRGD��VODQL�NOLQ�MH�LVWLVQXW�L]�ULMHNH��ãWR�MH�SRND]DQR�
QXPHULþNLP�PRGHORP��VOLNH���L�����$OL�WR�VX�UMHÿL�GRJDÿDML��SD�MH�XJODYQRP�LQ¿OWUDFLMD�
PRUD�L]�NRULWD�1HUHWYH�SUHPD�SRGUXþMX�LQWHQ]LYQD�X�YHüHP�GLMHOX�JRGLQH�
3URGRU�PRUD�X�NRULWR�ULMHNH�1HUHWYH�QDMYLãH�RYLVL�R�SURWRNX�NRML�GROD]L�ULMHNRP�X]YRG-

QR�RG�0HWNRYLüD��8VSRUQR�GMHORYDQMH�PRUD�X�ULMHFL�MH�GR�'UDþHYD�NRML�MH�X]YRGQLMH�RG�
0HWNRYLüD��WDNR�GD�QHPDPR�MHGQR]QDþQX�SURWRþQX�NULYXOMX�X�SUR¿OX�0HWNRYLü��7X�SRVW-
RML�OLPQLJUDI�QHãWR�QL]YRGQLMH�RG�PRVWD�L�PMHUH�VH�UD]LQH�YRGH��'R�QHGDYQR�VX�NRULãWHQL�
SRGDFL�]D�SURWRN�V�X]YRGQLMHJ�PMHUQRJ�SUR¿OD�X�äLWRPLVOLüX��0HÿXWLP�� WD�VX�PMHUHQMD�
VYH�QHVLJXUQLMD��D�QLVX�REXKYDüHQL�PHÿXGRWRFL�L]PHÿX�0HWNRYLüD�L�äLWRPLVOLüD��=DWR�MH�
RGOXþHQR�GD�VH�SURWRFL�PMHUH�ãWR�MH�PRJXüH�WRþQLMH�QD�PRVWX�X�0HWNRYLüX��,QVWDOLUDQL�VX�
XOWUD]YXþQL�XUHÿDML�X�SURWRþQLP�SROMLPD�PRVWD��VOLND������.DNR�VH�X�IXQNFLML�SURWRND�PL-
MHQMD�SRORåDM�VODQRJ�NOLQD��VORM�%��GRVWD�VSRUR��VLPXOWDQLP�PMHUHQMHP�EU]LQD�X�UD]OLþLWLP�
XYMHWLPD�WHþHQMD��RGUHGLW�üH�VH�IXQNFLMH�SURWRND�X�VORMX�$�L�X�VORMX�%��=D�������JRGLQX�WR�
MH�XþLQMHQR��VOLND�����

6OLND�����0MHUQL�SUR¿O�X�0HWNRYLüX
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6OLND�����0HWNRYLü��XNXSQL�SURWRFL

'UXJL� VPMHU� VQDåQLMHJ� SURGRUD�PRUD� MH� NUR]� L� LVSRG� QDVLSD�'LJD� NRMLP� MH� GLR� GROLQH�
2SX]HQ���8ãüH�RGLMHOMHQ�RG�PRUD��1DVLS�MH�UDÿHQ�NDR�RSüL�QDVLS�RVORQMHQ�QD�QHNDGDãQMH�
GQR��EH]�QHNH�SRVHEQH�VWUXNWXUH��VOLND������'DNOH��NDR�RSüL�QDVLS�LPD�RGUHÿHQX�SURSXV-
QRVW��'D�EL�VH�VPDQMLOR�SURFMHÿLYDQMH�PRUD�L]JUDÿHQ�MH�QDVLS�QHãWR�ãLUHJ�JDEDULWD�

a) b)

c) d)

Slika 12. Izgradnja Dige
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1DNRQ� GRYUãHQMD� L]JUDGQMH� QDVLSD� SULVWXSLOR� VH� LVXãLYDQMX� SRGUXþMD�2SX]HQ� ��8ãüH� WH�
L]JUDGQML�PUHåH�RGYRGQLK�NDQDOD�V�FUSQLP�VWDQLFDPD��3R�NUXQL�QDVLSD�L]JUDÿHQD�MH�DVIDOWL-
UDQD�SURPHWQLFD��D�QDVLS�MH�SUHPD�PRUVNRM�VWUDQL�]DãWLüHQ�RG�GMHORYDQMD�YDORYD�NUXSQLMLP�
NDPHQLP�EORNRYLPD��VOLNH���D�L���E����
1D�ãNROMHUX�MH�V�PRUVNRJ�GQD�UHIXOHULPD�QDQHVHQ�VORM�SLMHVND�SUHWSRVWDYOMDMXüL�GD�üH�VH�
QD�WDM�QDþLQ�VPDQMLWL�SURFMHÿLYDQMH�PRUD�NUR]�QDVLS��0DÿXWLP��WDM�SLMHVDN�MH�QHVWDELODQ�L�
PRUH�JD�RGQRVL�SRQRYR�QD�PRUVNR�GQR�RG�NXGD�MH�L�X]HW��D�L�SURSXVWDQ�MH��SD�QH�VPDQMXMH�
ELWQR�SURFMHÿLYDQMH��3RVOMHGQLK�QHNROLNR�JRGLQD�YLGOMLYR�MH�SRJRUãDQMH�VWDQMD�QD�QDVLSX�
L�QD�QHNROLNR�PMHVWD�V�XQXWUDãQMH�VWUDQH�SUHPD�SRGUXþMX�PRåH�VH�YLGMHWL�]QDWQR�LVROMD-
YDQMH��SRVROLFD��WH�DEUD]LMVNR�GMHORYDQMH�SURFMHGQH�YRGH��VOLNH���F�L���G���7R�XSXüXMH�QD�
]DNOMXþDN�GD�VH�PRJX�RþHNLYDWL�MRã�YHüD�RãWHüHQMD�L�YHüH�SURFMHÿLYDQMH�PRUD��9Hü�VDG�VH�
WUHED�R]ELOMQR�GMHORYDWL�WH�SULSUHPDWL�VDQDFLMX�L�UHNRQVWUXNFLMX�QDVLSD��þLPH�EL�VH�SRVWLJOD�
VLJXUQRVW�RG�UXãHQMD�L�RVMHWQR�VPDQMLOD�LQWUX]LMD�PRUD�X�SRGUXþMH��.DNR�MH�GXåLQD�QDVLSD�
UHVSHNWDELOQD�RYR�MH�YUOR�VNXSD�]DGDüD��]D�NRMX�MH�SRWUHEQR�SURYHVWL�GHWDOMQH�LVWUDåQH�UD-
GRYH�QD�RVQRYL�þHJD�üH�VH�RGDEUDWL�RSWLPDOQR�UMHãHQMH��
0RQLWRULQJRP�NDNYRüH�YRGH�L�WOD�QHGYRMEHQR�MH�XWYUÿHQR�GD�VH�VWDQMH�SRVWXSQR�SRJRUãDYD��
ãWR�MH�SULMH�VYHJD�SRVOMHGLFD�YHOLNLK�SURPMHQD�RWMHFDQMD�V�XåHJ�RNUXåHQMD�RNR�GROLQH��NDR�
L�V�FLMHORJ�VOLYD��3URPMHQH�QD�VOLYX�VX�VH�QHSRYUDWQR��QHSRSUDYOMLYR��GRJRGLOH�L�QH�WUHED�
WUDåLWL�UMHãHQMH�]D�GRQMX�1HUHWYX�QD�FLMHORP�VOLYX��7UHED�VH�X�WUDåHQMX�UMHãHQMD�XVUHGRWRþLWL�
QD�VDPR�SRGUXþMH�GRQMH�1HUHWYH��

a)
b�

c) d)

6OLND�����6DGDãQMH�VWDQMH�QD�QDVLSX�'LJD
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3. RJEŠENJE OBRANE OD ZASLANJIVANJA

9RGX�NRMD�MH�GRQMRM�1HUHWYL�RGX]HWD�GDOHNR�X]YRGQLMH�L�QD�YLãLP�NRWDPD�VOLYD�SRWUHEQR�
MH�QDGRNQDGLWL�QD�GLMHOX�VOLYD�NRML�MH�PRJXüH�X�RGUHÿHQRM�PMHUL�NRQWUROLUDWL��D�WR�MH�GRQML�
WRN�ULMHNH�1HUHWYH�X�NRMRM�LPD�GRYROMQD�NROLþLQD�YRGH�]D�VYH�SRWUHEH�QD�SRGUXþMX�GRQ-

MH�1HUHWYH��0HÿXWLP��SRWUHEQR�MH�SRWLVQXWL�GMHORYDQMH�PRUD��VROL��L]YDQ�GRQMH�1HUHWYH��
1D�SULKYDWOMLYRP� UMHãHQMX�SRþHOL� VPR� UDGLWL� GDYQR�� SULMH� GYD� L� SR�GHVHWOMHüD�� SD� VH�RG�
LGHMH�GRãOR�GR�UMHãHQMD�SULSUHPOMHQRJ�]D�L]JUDGQMX��8�WRP�SURFHVX�UD]PDWUDQD�VX�UD]QD�
UMHãHQMD��SURYMHUDYDQD�¿]LNDOQLP�L�QXPHULþNLP�PRGHOLPD��JGMH�MH�IXQNFLRQDOQR�WUHEDOR�
]DGRYROMLWL�YLãH�XYMHWD��2VLP�ãWR�VH� WDNYLP�UMHãHQMHP�WUHED�RVLJXUDWL�GRYROMQD�NROLþLQD�
NYDOLWHWQH�YRGH�]D�VYH�SRWUHEH��PRUD�VH�RVLJXUDWL�L�SORYQRVW�ULMHNRP�WH�]DGRYROMLWL�MHG-

QRVWDYDQ�SRJRQ� L� RGUåDYDQMH��1DURþLWR� MH�SRWUHEQR�SRVWLüL� SULODJRGOMLYRVW� UHåLPX� UDGD�
KLGURHQHUJHWVNRJ�VXVWDYD��NDR�L�]DGRYROMLWL�XYMHWLPD�REUDQH�RG�SRSODYD��3ULKYDWOMLY�NRQ-

FHSW�RULJLQDOQRJ�UMHãHQMD��VOLND����L�����SRVWDYLOL�VPR�QHJGMH�������JRGLQH��GD�EL�VH�VXN-

ODGQR�QRYLP�XYMHWLPD�SORYQRVWL�UMHãHQMH�X�GLMHORYLPD�SULODJRÿDYDOR��DOL�NRQFHSW�MH�ELR�
QHSURPLMHQMHQ��

Slika 14. Presjek A-A NUR]�'LJX

Slika 15��6LWXDFLMD�'LJH�L�

6OLND�����3UHVMHN�$�$�NUR]�'LJX

6OLND�����6LWXDFLMD�'LJH�L�SLH]RPHWDUD
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6OLND�����5MHãHQMH�REUDQH�RG�VROL�X�GRQMRM�1HUHWYL

2GDEUDQR�MH�SUHJUDGQR�PMHVWR�QL]YRGQR�RG�2SX]HQD�QD�NRMHP�üH�VH�L]JUDGLWL�SRPLþQD�
SUHJUDGD�]D�]DXVWDYOMDQMH�SURGRUD�PRUD�X�X]YRGQL�GLR�ULMHNH��7LPH�EL�VH�RVLJXUDOD�GRYROM-
QD�NROLþLQD�QH]DVODQMHQH�YRGH��6UHGQML�GLR�SUHJUDGH� MH�SRPLþDQ�GD� VH�RPRJXüL�SUROD]�
YHüLP�EURGRYLPD�L�GD�VH�RPRJXüL�SURSXãWDQMH�SRSODYQLK�YRGD��7DM�GLR�VH�VDVWRML�RG�SHW�
VHJPHQDWD�SUHNR�NRMLK�VH�SUHOMHYD�L�NUR]�NRMH�SURWMHþH�YRGD�NRMD�WHþH�ULMHNRP��6HJPHQWL�
VX�DXWRUHJXODFLMVNL��MHU�VH�DXWRPDWVNLP�SRORåDMHP�SULODJRÿDYDMX�SURPMHQMLYRP�SURWRNX��
0RUD�VH�SUL]QDWL�GD�MH�X�RYDNR�VORåHQRM�]DGDüL�ELOR�L�QHUD]XPLMHYDQMD�LGHMH��SD�VH�NDVQL-
MH�SUL�SURMHNWLUDQMX�X�GHWDOMLPD�Ä]DOXWDOR³��3ULMH�VYHJD�PLVOL�VH�QD�EURGVNX�SUHYRGQLFX��8�
NRQFHSWX�MH�SUHGODJDQR�GD�VH�YUDWD�SUHYRGQLFH�ULMHãH�NOL]QR��JGMH�VH�RWYDUDQMH�L�]DWYDUDQMH�
SUHYRGQLFH�SURYRGL�YUDWLPD�X�SOXWDMXüHP�VWDQMX�
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6OLND�����3UHJUDGD�X�ULMHFL�1HUHWYL

3RJRQ�VYLK�GLMHORYD�SUHJUDGH�SURYRGL� VH�SRPRüX�NRPSULPLUDQRJ�]UDND��.DR�NRQDþQR�
UMHãHQMH� SUHGODåH� VH� SUHYRGQLFD� SULND]DQD� QD� VOLFL� ��E�� NRMD� LPD� WURMD� YUDWD�� ãWR� GDMH�
PRJXüQRVW�GD�VH�NRULVWL�SURVWRU�FLMHOH�SUHYRGQLFH� LOL�GLR�SUHYRGQLFH��RYLVQR�R�YHOLþLQL�
SORYLOD�NRMH�SUROD]L�NUR]�SUHYRGQLFX��6DVYLP�MH�MDVQR�GD�]D�PDQMH�SORYLOR��DNR�VH�NRULV-
WL�GLR�SUHYRGQLFH��YULMHPH�SURODVND�MH�RVMHWQR�NUDüH�QHJR�OL�GD�VH�PRUD�SXQLWL�LOL�SUD]QLWL�
FLMHOD�SUHYRGQLFD�X�GLMHOX�YROXPHQD�L]PHÿX�UD]LQH�GRQMH��QL]YRGQH��L�JRUQMH��XVSRUHQH��
UD]LQH��2VLP�WRJD�RYDNR�VH�GRELMH�RGUHÿHQD�SRX]GDQRVW�X�IXQNFLML�SUHYRGQLFH��9UDWD�VH�
PRJX�X�SOXWDMXüHP�VWDQMX�L]YXüL�L�RWHJOLWL�GR�QHNRJ�QDYR]D��JGMH�VH�PRåH�QDSUDYLWL�SRSUD-
YDN�RSUHPH�QD�YUDWLPD��UHPRQW���'RN�VX�MHGQD�YUDWD�QD�UHPRQWX��SUHYRGQLFD�PRåH�IXQN-

FLRQLUDWL�V�SUHRVWDOLP�GYRMLP�YUDWLPD��%XGXüL�GD�VH�PRUD�RVLJXUDWL�QHVPHWDQD�SORYQRVW�L�
GRPLFLOQLP�EURGLFDPD�QD�GHVQRM�REDOL�X]�ULEOMX�VWD]X�SUHGYLÿHQD�MH�PDOD�SUHYRGQLFD�]D�
WX�YUVWX�SORYLOD��VOLND���F���

a) 6LWXDFLMD

b)

c)

VHJPHQWD
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6OLND�����%URGVNH�SUHYRGQLFH�L�ULEOMD�VWD]D

8VSRUHQD�YRGD�X]YRGQR�RG�SUHJUDGH�SRGLåH�VH�]D����FP�GR����FP�X�RGQRVX�QD�QL]YRGQX�
UD]LQX�WDNR�GD�VH�X]YRGQR�RG�SUHJUDGH�VWYDUD�YHOLND�NROLþLQD�QH]DVODQMHQH�YRGH�]D�]DGR-

YROMHQMH�VYLK�SRWUHED�X�FLMHORM�GROLQL��3RGL]DQMHP�UD]LQH�X]YRGQR�RG�SUHJUDGH�VWYRUHQ�MH�
JUDGLMHQW�]D�JUDYLWDFLMVNX�GLVWULEXFLMX�NUR]�SRYUãLQVNH�YRGRWRNH�X�GROLQL��*ODYQL�WRNRYL�
VX�0DOD�1HUHWYD��&UHSLQD��3UXQMDN� L�0LVOLQD� WH�VYL�RVWDOL� WRNRYL�SRYH]DQL�V�QMLPD��1D�
0DORM�1HUHWYL�X�2SX]HQX�NDR�L�QD�XãüX�YHü�SRVWRMH�SUHJUDGH��VOLND�����QD�NRMLPD�VH�PRåH�
NRQWUROLUDWL�GLVWULEXFLMD�YRGH�

a)

a) b)

c)

a) u Opuzenu b)

6OLND�����8VWDYH�QD�0DORM�1HUHWYL�

2GUåDYDQMHP�QHãWR�SRYLãHQH�UD]LQH�YRGH�X�QDYHGHQLP�YRGRWRFLPD��D�X]�VQLåHQH�UD]LQH�
YRGH� X� VXVWDYX�PHOLRUDFLMVNLK� NDQDOD� �RGYRGQMD�� SRVWLåH� VH� LQ¿OWUDFLMD� VYMHåH� YRGH� X�
SOLWNH�SRG]HPQH�YRGH�þLPH�VH�SRWLVNXMH�VODQRVW�SUHPD�GXELQL�L]YDQ�SRGUXþMD�UL]RVIHUH��
8]�0DOX�1HUHWYX�L�X]�&UHSLQX�WHUHQ�MH�SRYLãHQ��SD�VH�X�WD�GYD�YRGRWRND�PRåH�RVMHWQR�
SRYLVLWL�UD]LQD�YRGH��=D�REUDGLYH�SRYUãLQH�SODQLUD�VH�L]JUDGLWL�VXVWDY�QDYRGQMDYDQMD��1D�
VOLNDPD����L����QDFUWDQD�MH�JODYQD�WODþQD�PUHåD��FUSQD�VWDQLFD�L�DNXPXODFLMD�/DÿLãWH��=D�
SRYUãLQH�9UERYFL�L�.RãHYR�X�.XWLPD�WDNRÿHU�VH�PRåH�L]�SRYLãHQH�1HUHWYH�YRGD�GRYRGL-
WL� JUDYLWDFLMVNL� �VOLND� ����� D� ]DWLP� VXVWDYRP� QDYRGQMDYDQMD� GLVWULEXLUDWL� SR� REUDGLYLP�
SRYUãLQDPD��8YRÿHQMHP�VYMHåH�YRGH�X�YRGRWRNH�WH�QDYRGQMDYDQMHP�REUDGLYLK�SRYUãLQD�
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VWYDUD�VH�XþLQNRYLWD�REUDQD�RG�]DVODQMLYDQMD��,VWR�WDNR�VH�ELWQR�SRSUDYOMDMX�HNRORãNL�XY-

MHWL�X�]DãWLüHQLP�GLMHORYLPD�GROLQH��3ULPMHULFH��RVYMHåHQMH�MH]HUD�.XWL�GRYRÿHQMHP�YRGH�
L]�1HUHWYH�NUR]�YRGRWRN�0LVOLQD�MH�MHGDQ�RG�SULRULWHWD�

6OLND�����2EUDQD�RG�VROL�X�SRGUXþMX�2SX]HQ���8ãüH

%XGXüL�GD�MH�MHGDQ�RG�GRPLQDQWQLK�VPMHURYD�LQ¿OWUDFLMH�PRUD�X�SRGUXþMH�L]�VODQRJ�NOL-
QD�NRML�SURGLUH�X�ULMHNX�1HUHWYX��PRJXüH�MH�SRVWDYLWL�EDULMHUX��]DãWLWX�X]�ULMHNX�SR�REDOL��
1D�OLMHYRM�REDOL�PRåH�VH�L]JUDGLWL�RWYRUHQL�NDQDO�X�NRML�VH�GRYRGL�YRGD�L]�XVSRUHQH�ULMHNH�
]DKYDüHQD�X]YRGQR�RG�SUHJUDGH�V�LVWRP�XVSRUQRP�UD]LQRP��.DNR�MH�X�ULMHFL�1HUHWYL�QL]-
YRGQR�RG�SUHJUDGH�UD]LQD�YRGH�QLåD��D�SRJRWRYR�VX�QLåH�UD]LQH�YRGH�X�RGYRGQLP�NDQDOL-
PD�XQXWDU�SRGUXþMD�2SX]HQ���8ãüH��L]�WRJ�NDQDOD�üH�VH�LQ¿OWULUDWL�VYMHåD�YRGD�NRMD�üH�ELWL�
EDULMHUD�LQ¿OWUDFLML�VODQRJ�NOLQD�L]�ULMHNH�SUHPD�REUDGLYLP�SRYUãLQDPD��'HVQR�]DREDOMH�X]�
1HUHWYX�MH�GRVWD�QLVNR��QDURþLWR�PMHVWR�.RPLQ��D�QLMH�L]JUDÿHQ�VXVWDY�NDQDOD�]D�RGYRG-

QMX��7R�MH�UD]ORJ�]ERJ�þHJD�MH�SUHJUDGQR�PMHVWR�RGDEUDQR�X]YRGQLMH�RG�.RPLQD��RGQRVQR�
X]YRGQLMH�RG�RGYRGQRJ�NDQDOD�L]�PHOLRULUDQRJ�SRGUXþMD�/XNH��'D�EL�VH�L�X�WR�]DREDOMH�
GRYHOD�VYMHåD��QH]DVODQMHQD��YRGD�SODQLUD�VH�SR�GHVQRM�REDOL�ULMHNH�XJUDGLWL�SRWRSOMHQH�FL-
MHYL�YHüHJ�SURPMHUD��SULPMHULFH�ĭ�����PP��L�XYHVWL�VYMHåX�YRGX�X�YRGRWRN�&UQD�ULMHND��
odnosno dalje u zaobalje.

1DYRGQMDYDQMH� QH�PRåH� ELWL� XþLQNRYLWR� DNR� QLMH� ULMHãHQD� GREUD� RGYRGQMD� YLãND� YRGH��
.DNR�MH�SRGUXþMH�2SX]HQ���8ãüH�YUOR�QLVNR��RGYRGQMD�VH�PRUD�SURYRGLWL�NRQWLQXLUDQR��
3RGUXþMH�MH�YHOLNR��SD�VX�L�NROLþLQH�YRGH�]D�RGYRGQMX�YHüH��2GYRGQMD�VH�GRVDG�SURYR-

GL�XJODYQRP�SUHPD�LVNXVWYX�L�XJODYQRP�IXQNFLRQLUD��1HNRJ�XSUDYOMDþNRJ��SRJRQVNRJ��
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SUDYLOQLND�L�PRQLWRULQJD�]D�VXVWDY�RGYRGQMH�QHPD��7R�VH�PRUD�ãWR�SULMH�ULMHãLWL��6DG�VH�
GRJDÿD�L�SUHFUSOMLYDQMH��RGQRVQR�QHSRWUHEQR�YHOLNR�VQLåDYDQMH�UD]LQD�YRGH�X�RGYRGQLP�
NDQDOLPD��7R�VQLåHQMH�X]URNXMH�SRMDþDQ�GRWRN�SRG]HPQH�YRGH�SUHPD�SRYUãLQL��D�GXEOMH�
SRG]HPQH�YRGH�VX�MDNR�]DVODQMHQH��
2þLWR�MH�GD�VH�ãWR�SULMH�PRUD�GHWDOMQR�L]UDþXQDWL�IXQNFLRQLUDQMD�VXVWDYD�RGYRGQMH�WH�SRVW-
DYLWL�RGJRYDUDMXüL�PRQLWRULQJ�L�SRJRQVNL�SUDYLOQLN�

3URGLUDQMH� PRUD� X� SULREDOMH� NUR]� SRYUãLQVNH� WRNRYH� WH� XWLVNLYDQMHP� X� SRG]HPOMH� MH�
L]X]HWQR�VORåHQD�SRMDYD��3RJRWRYR�DNR�VH�GRJDÿD�X�GROLQL�1HUHWYH�JGMH�MH�GXERNL�DOX-

YLM�QDWDORåHQ�QD�RNUãHQRM�YDSQHQDþNRM�SRGOR]L��D�REDOD� L�EUGD�NRMD�RNUXåXMX�GROLQX�VX�
LVWR�WDNR�MDNR�RNUãHQD��SURSXVQD���%LWQR�VH�PLMHQMDMX�XYMHWL�NDG�MH�VXãQR�LOL�NDG�MH�NLãQR�
UD]GREOMH��8�NUãX�� NRML� RNUXåXMH�GROLQX�� UD]LQD�SRG]HPQH�YRGH� MH� X� ãLURNRP� UDVSRQX��
]QDWQR�L]QDG�LOL�QHãWR�PDOR�L]QDG�UD]LQH�PRUD��WDNR�GD�VH�VWDQMH�SRG]HPH�YRGH�X�DOXYLMX�
GROLQH�PLMHQMD�RG�DUWHãNRJ�GR�VXEDUWHãNRJ��.DNR�VH�PRUH�XWLVNXMH�X�SRG]HPOMH�]DREDOMD�
QD�ãLURNRP�SURVWRUX�MDYOMDMX�VH�VWDQMD�]DVODQMHQH�YRGH�GXERNR�LVSRG�SRYUãLQH�LOL�WHN�QH-
]QDWQR�LVSRG�SRYUãLQH�WOD��7R�QDP�SRWYUÿXMX�L�VODQL�L]YRUL�NRML�VH�SRYUHPHQR�MDYOMDMX�GDOH-
NR�RG�REDOH�PRUD��3ULPMHULFH��SR]QDWR�MH�GD�VH�QD�L]YRUX�'ROMDQL��X]YRGQR�RG�0HWNRYLüD��
þHVWR�]DVODQL��D�V�QMHJD�MH�ULMHãHQD�YRGRRSVNUED�JUDGD�0HWNRYLüD��,OL��LPDPR�YRGRFUSLOLãWH�
]D�YRGRRSVNUEX�1HXPD�QD�GHVQRM�REDOL�1HUHWYH�X]YRGQR�RG�*DEHOH�� MRã�X]YRGQLMH�RG�
0HWNRYLüD��NRMH�VH�X�HNVWUHPQR�VXãQLP�UD]GREOMLPD�]DVODQL��-Rã�MH�EROML�SULPMHU�WUDMQR�
VODQRJ�L]YRUD�XGDOMHQRJ����NP�RG�PRUD�X�*DEHOD�SROMX�QD�VMHYHURLVWRþQRP�UXEX�GROLQH�
NRG�*DEHOH��2YD�SRMDYD�MH�L]UDYQR�X�IXQNFLML�GRWRND�VYMHåH�YRGH�VD�X]YRGQRJ�GLMHOD�VOL-
YD��=DWR�MH�YDåQR�L�QXåQR�MH�VYH�SURFHVH�LQWHUDNFLMH�PRUH���RWMHFDQMH�VD�VOLYD�SURPDWUDWL�
X�FLMHORVWL�QD�VOLYQRP�SRGUXþMX��7D�LQWHUDNFLMD�X�SUDYLOX�VH�GRJDÿD�SR�SR]QDWRP�*K\EHQ�
��+HU]EHUJRYRP�]DNRQX�
1R��WHKQLþNR�UMHãHQMH�]D�REUDQX�SULREDOQRJ�SRGUXþMD�RG�]DVODQMLYDQMD�QHPRJXüH�MH�RV-
WYDULWL� QD� FLMHORP�VOLYX��1D� VOLYX� VH�PRJX�SRVWDYLWL� SUDYLOD� L� DGPLQLVWUDWLYQH�PMHUH� ]D�
XUHÿHQMH�YRGQRJ�UHåLPD�NRMLP�VH�X�SULREDOQLP�SRGUXþMLPD�PRåH�VPDQMLWL�XWMHFDM�PRUD�
�]DVODQMLYDQMH���0HÿXWLP��NDG�MH�SROLWLþND�L�DGPLQLVWUDWLYDQD�VLWXDFLMD�XSUDYOMDQMD�VOLYRP�
NRPSOLFLUDQD��NDNR�MH�WR�VOXþDM�VD�VOLYRP�ULMHNH�1HUHWYH��RQGD�MH�SDPHWQR�RNUHQXWL�VH�VHEL�
L�WUDåLWL�UMHãHQMH�ORNDOQR��SRJRWRYR�ãWR�KLGURHQHUJHWVNL�VHNWRU��GUåDYD�X�GUåDYL��GRPLQL-
UD�WH�SRWLVNXMH�SRWUHEH�VYLK�RVWDOLK��7R�MH�X�NRQDþQRVWL�L�VPLVDR�RYRJ�PRQLWRULQJD�GD�VH�
SURQDÿH�PRJXüH�L�SULKYDWOMLYR�UMHãHQMH��.RQFHSW�UMHãHQMD�MH�SUHWKRGQR�RSLVDQ��D�SRVWDYLOL�
VPR�JD�X�UDQLMRM�VWXGLMVNRM�L�SURMHNWQRM�GRNXPHQWDFLML�

LITERATURA

>�@� 9UDQMHã��0��L�VXUDGQLFL��=DãWLWD�RG�]DVODQMLYDQMD�YRGH�L�WOD�X�GRQMRM�1HUHWYL��UD]YRMQL�
SURMHNW��L]YMHãWDM�]D�������JRGLQX��*UDÿHYLQVNR���DUKLWHNWRQVNL�IDNXOWHW�6YHXþLOLãWD�X�
6SOLWX�������

>�@� 5RPLü��'���9UDQMHã��0��L�VXUDGQLFL��,GHMQR�UMHãHQMH�QDYRGQMDYDQMD�X�GRQMRM�1HUHWYL,
>�@� *UDÿHYLQVNR� �� DUKLWHNWRQVNL� IDNXOWHW� 6YHXþLOLãWD� X� 6SOLWX�� $JURQRPVNL� IDNXOWHW�

6YHXþLOLãWD�X�=DJUHEX�������
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>�@� 9UDQMHã��0��L�VXUDGQLFL��3UHJUDGD�X�ULMHFL�1HUHWYL��LVSLWLYDQMH�QD�¿]LNDOQRP�PRGHOX,

*UDÿHYLQVNR���DUKLWHNWRQVNL�IDNXOWHW�6YHXþLOLãWD�X�6SOLWX�������
>�@� 9UDQMHã�0���%UDMþLü�1���/MXEHQNRY�,��L�9UDQMHã�.����������3URMHNW�3RNUHWQH�SUHJUDGH�

X�ULMHFL�1HUHWYL��6DERU�KUYDWVNLK�JUDGLWHOMD��������&DYWDW��������VWXGRQRJ������
[6] 9UDQMHã��0��L�VXUDGQLFL��'��5RPLü�L�VXUDGQLFL��=DãWLWD�RG�]DVODQMLYDQMD�YRGH�L�WOD�X�

GRQMRM�1HUHWYL���PRQLWRULQJ��*UDÿHYLQVNL��DUKLWHNWRQVNL�L�JHRGHWVNL�IDNXOWHW�6YHXþL-
OLãWD�X�6SOLWX��$JURQRPVNL�IDNXOWHW�6YHXþLOLãWD�X�=DJUHEX������������������������

AUTOR

L]Y��SURI��GU��VF��0LMR�9UDQMHã�a

a� )DNXOWHW�JUDÿHYLQDUVWYD��DUKLWHNWXUH�L�JHRGH]LMH�X�6SOLWX��0DWLFH�KUYDWVNH�����6SOLW��
�������+UYDWVND��YUDQMHV#JUDGVW�KU
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HIDROMELIORACIJSKI SUSTAVI ZA ODVODNJU U 

POLJOPRIVREDNIH ZEMLJIŠTA

6$ä(7$.�� 2YLVQR� R� WHUHQVNLP� RELOMHåMLPD� VOLYQLK� SRGUXþMD� L� SRWUHEDPD� RVWYDUHQ-

MD� YLVRNLK� VWDELOQLK� SULQRVD� ELOMQLK� NXOWXUD� SURYRGH� VH� SURJUDPL� L]JUDGQMH� L� UHGRYLWRJ�
RGUåDYDQMD� KLGURPHOLRUDFLMVNLK� VXVWDYD� ]D�� SRYUãLQVNX� RGYRGQMX�� SRG]HPQX� RGYRGQMX�
L�QDYRGQMDYDQMH�SROMRSULYUHGQLK�]HPOMLãWD��3UHGXYMHW�L]JUDGQMH�KLGURPHOLRUDFLMVNLK�VXV-
WDYD�MH�SUHWKRGQD�L]JUDGQMD�L�UHGRYLWR�RGUåDYDQMH�YRGQLK�JUDÿHYLQD�]D�]DãWLWX�RG�ãWHWQRJ�
GMHORYDQMD� YRGD�� 2G� ������ GR� ������ JRGLQH� QDMYLãH� MH� L]JUDÿHQR� KLGURPHOLRUDFLMVNLK�
VXVWDYD�SRYUãLQVNH�RGYRGQMH�� D� RG������� GR������� JRGLQH�KLGURPHOLRUDFLMVNLK� VXVWDYD�
SRG]HPQH� RGYRGQMH�� 1DMNYDOLWHWQLMD� UMHãHQMD� KLGURPHOLRUDFLMVNLK� VXVWDYD� SRYUãLQVNH�
L� SRG]HPQH�RGYRGQMH� RVWYDUHQD� VX� QD� SRYUãLQDPD� V� SUHWKRGQR� LOL� LVWRYUHPHQR�SURYH-
GHQLP��UH�NRPHVDFLMDPD�]HPOMLãWD��1D�SRYUãLQDPD�V�SRWSXQR�L]JUDÿHQLP�L�RGUåDYDQLP�
KLGURPHOLRUDFLMVNLP�VXVWDYLPD�SRYUãLQVNH�RGYRGQMH�RVWYDUHQL�VX�YHüL�SULQRVL�RG����GR�
�����X�RGQRVX�QD�SUHWKRGQX�UD]LQX��D�QD�SRYUãLQDPD�V�KLGURPHOLRUDFLMVNLP�VXVWDYLPD�
SRYUãLQVNH� L� SRG]HPQH� RGYRGQMH� RG� ��� GR� ������ 3RUHG� ]QDþHQMD� KLGURPHOLRUDFLMVNLK�
VXVWDYD�SRYUãLQVNH�L�SRG]HPQH�RGYRGQMH�]D�VWYDUDQMH�L�RGUåDYDQMH�RSWLPDOQRJ�YRGQRJ�
UHåLPD�SROMRSULYUHGQLK�WDOD��QMLKRY�XWMHFDM�WUHED�YUHGQRYDWL�L�]ERJ�VPDQMHQMD�WURãNRYD�X�
SURFHVX�SULSUHPH�]HPOMLãWD�L�VMHWYH��RGQRVQR�VDGQMH�WH�UD]YRMD�ELOMQLK�NXOWXUD��1DåDORVW�
]ERJ�UDWQRJ�GMHORYDQMD��DOL� L�SUREOHPD�¿QDQFLUDQMD�RG�SRþHWND��������� WLK�JRGLQD�XVOL-
MHGLR�MH�SUHNLG�L]JUDGQMH�KLGURPHOLRUDFLMVNLK�VXVWDYD�SRYUãLQVNH�L�SRG]HPQH�RGYRGQMH��
DOL�L�QMLKRYR�QHGRYROMQR�RGUåDYDQMH��3RVOMHGLFD�WRJD�MH�SRJRUãDQMH�YRGQRJ�UHåLPD�SROMR-

SULYUHGQLK�]HPOMLãWD�L�PDQML�HIHNWL�SULPMHQH�DJURWHKQLþNLK�PMHUD�X�SURFHVX�X]JRMD�ELOMQLK�
NXOWXUD��=ERJ�QDYHGHQLK�UD]ORJD�RG����WLK�JRGLQD�SURãORJD�VWROMHüD�X�+UYDWVNRM�VH�VPDQ-

MXMH�L]YR]��D�LVWRYUHPHQR�SRYHüDYD�XYR]�KUDQH��ãWR�MH�SRVOMHGLFD�QHGRYROMQR�NYDOLWHWQRJ�
JRVSRGDUHQMD�SROMRSULYUHGQLP�]HPOMLãWHP�L�YRGDPD�
./-8ý1(�5,-(ý,��KLGURPHOLRUDFLMVNL�VXVWDYL��YRGQL�UHåLP��RGYRGQMD��RGUåDYDQMH��ELOMQH�
NXOWXUH��VPDQMHQMH��SRYHüDQMH�SULQRVD
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OF OPTIMAL WATER-AIR REGIME OF AGRICULTURAL LAND

$%675$&7��'HSHQGLQJ�RQ� WKH� WHUUDLQ�FKDUDFWHULVWLFV�RI� FDWFKPHQW�DUHDV�DQG�QHHGV� WR�
DFKLHYH�KLJK��VWDEOH�FURS�\LHOGV��WKH�SURJUDPPHV�RI�WKH�FRQVWUXFWLRQ�DQG�UHJXODU�PDLQ-

WHQDQFH� RI� K\GURDPHOLRUDWLRQ� V\VWHPV� IRU� VXUIDFH� GUDLQDJH�� VXEVXUIDFH� GUDLQDJH� DQG�
LUULJDWLRQ� RI� DJULFXOWXUDO� ODQG� DUH� LPSOHPHQWHG��$� SUHUHTXLVLWH� IRU� WKH� FRQVWUXFWLRQ� RI�
K\GURDPHOLRUDWLRQ�V\VWHPV�LV�D�SULRU�FRQVWUXFWLRQ�DQG�UHJXODU�PDLQWHQDQFH�RI�ZDWHU�PDQ-

DJHPHQW�IDFLOLWLHV�IRU�SURWHFWLRQ�IURP�DGYHUVH�H൵HFWV�RI�ZDWHU��7KH�PRVW�K\GURDPHOLRUD-
WLRQ�V\VWHPV�ZLWK�VXUIDFH�GUDLQDJH�ZHUH�FRQVWUXFWHG�LQ�WKH�SHULRG������±�������DQG�WKH�
PRVW� K\GURDPHOLRUDWLRQ� V\VWHPV�ZLWK� VXEVXUIDFH�GUDLQDJH� LQ� WKH� SHULRG������±�������
7KH�KLJKHVW�TXDOLW\�K\GURDPHOLRUDWLRQ�V\VWHP�VROXWLRQV�ZLWK�HLWKHU�VXUIDFH�RU�VXEVXUIDFH�
GUDLQDJH�ZHUH�LPSOHPHQWHG�LQ�DUHDV�ZLWK�SUHYLRXVO\�RU�VLPXOWDQHRXVO\�SHUIRUPHG�ODQG�
�UH�FRQVROLGDWLRQ��7KH�\LHOGV�KLJKHU�E\����WR������LQ�UHODWLRQ�WR�WKH�SUHYLRXV�OHYHO�ZHUH�
DFKLHYHG�RQ�VXUIDFHV�ZLWK�IXOO\�FRQVWUXFWHG�DQG�PDLQWDLQHG�K\GURDPHOLRUDWLRQ�V\VWHPV�
ZLWK�VXUIDFH�GUDLQDJH��DQG�E\����GR������RQ�WKRVH�ZLWK�VXUIDFH�DQG�VXEVXUIDFH�GUDLQDJH��
,Q�DGGLWLRQ�WR�WKH�LPSRUWDQFH�RI�K\GURDPHOLRUDWLRQ�V\VWHPV�ZLWK�VXUIDFH�DQG�VXEVXUIDFH�
GUDLQDJH�IRU�FUHDWLQJ�DQG�PDLQWDLQLQJ�WKH�RSWLPDO�ZDWHU�UHJLPH�RI�DJULFXOWXUDO�VRLOV��WKHLU�
LPSDFW�VKRXOG�EH�DOVR�HYDOXDWHG�LQ�YLHZ�RI�D�FRVW�UHGXFWLRQ�LQ�WKH�SURFHVV�RI�ODQG�SUHSDUD-
WLRQ�DQG�FURS�SODQWLQJ��VHHGLQJ�DQG�GHYHORSPHQW��8QIRUWXQDWHO\��GXH�WR�ERWK�ZDU�UHODWHG�
DFWLYLWLHV�DQG�¿QDQFLQJ�SUREOHPV��IURP�WKH�VWDUW�RI�����V�WKH�FRQVWUXFWLRQ�RI�K\GURDPH-
OLRUDWLRQ�V\VWHPV�ZLWK�VXUIDFH�DQG�VXEVXUIDFH�GUDLQDJH�KDV�EHHQ�VXVSHQGHG�DQG�WKH�PDLQ-

WHQDQFH�RI�H[LVWLQJ�V\VWHPV�LQVX൶FLHQW��FDXVLQJ�D�GHWHULRUDWLRQ�LQ�WKH�ZDWHU�UHJLPH�RI�
DJULFXOWXUDO� ODQG�DQG�ORZHU�H൵HFWV�RI� LPSOHPHQWDWLRQ�RI�DJURWHFKQLFDO�PHDVXUHV�LQ�WKH�
SURFHVV�RI�FURS�FXOWLYDWLRQ��)RU�WKH�VWDWHG�UHDVRQV��WKH�H[SRUW�RI�IRRG�LQ�&URDWLD�KDV�EHHQ�
UHGXFHG�VLQFH�����V�DQG�LWV�LPSRUW�VLPXOWDQHRXVO\�LQFUHDVHG��ZKLFK�LV�D�FRQVHTXHQFH�RI�
LQVX൶FLHQW�TXDOLW\�RI�WKH�PDQDJHPHQW�RI�DJULFXOWXUDO�ODQG�DQG�ZDWHUV�
.(<:25'6��K\GURDPHOLRUDWLRQ�V\VWHPV��ZDWHU�UHJLPH��GUDLQDJH��PDLQWHQDQFH��FURSV��
UHGXFWLRQ��\LHOG�LQFUHDVH

1. UVOD

+LGURWHKQLþNLP� PHOLRUDFLMDPD� REXKYDüHQR� MH� JUDÿHQMH�� UHNRQVWUXNFLMH�� RGUåDYDQMH� L�
VDQDFLMH� YRGQLK� JUDÿHYLQD� ]D� RGYRGQMX� SRYUãLQVNLK� L� SRG]HPQLK� YRGD� WH� QDYRGQMD-
YDQMH� SUYHQVWYHQR� SROMRSULYUHGQLK�� DOL� L� RVWDOLK� ]HPOMLãWD�� *ODYQL� ]DGDWDN� SURYHGEH�
KLGURWHKQLþNLK�PHOLRUDFLMD� MH� VWYDUDQMH� L�RGUåDYDQMH�YRGQRJ� UHåLPD�X� WOX�SUHPD�SRWUH-
EDPD�RSWLPDOQRJ� UD]YRMD�ELOMQLK�NXOWXUD�X�FLOMX�RVWYDUHQMD�QMLKRYLK�YLVRNLK� L� VWDELOQLK�
SULQRVD� �W�KD���=D�GRQRãHQMH�SULMHGORJD� L�RGOXND�R�SURYHGEL�KLGURWHKQLþNLK�PHOLRUDFLMD�
WH�L]UDGL�SURMHNWQH�L�RVWDOH�GRNXPHQWDFLMH�SRWUHEQR�MH�L]YUãLWL�WHUHQVND�VQLPDQMD�L�LVSLWL-
YDQMD��SR�SRWUHEL�L�ODERUDWRULMVND��VOMHGHüLK�RELOMHåMD�PHOLRUDFLMVNLK�SRGUXþMD��JHRGHWVND��
NOLPDWVND��KLGURORãND��SHGRORãND��JHRPHKDQLþND�L�YHJHWDFLMVND��1D�RVQRYX�DQDOL]H�WHUHQ-

VNLK�SRGDWDND�L�RGUHÿLYDQMD�YRGQH�ELODQFH�PHOLRUDFLMVNRJ�SRGUXþMD�WH�SRWUHED�RSWLPDO-
QRJ�UD]YRMD�ELOMQLK�NXOWXUD�GDMX�VH�UHOHYDQWQL�SRND]DWHOML�]D�GRQRãHQMH�RGOXNH�R�SURYHGEL�
KLGURWHKQLþNLK�PHOLRUDFLMD�RGQRVQR�L]UDGL�SURMHNWQLK�UMHãHQMD�L�L]JUDGQML�KLGURPHOLRUDFL-
MVNLK�REMHNDWD�L�VXVWDYD�]D�
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�� RGYRGQMX�SRYUãLQVNLK�YRGD�
�� RGYRGQMX�SRG]HPQLK�YRGD�L
�� QDYRGQMDYDQMH�SROMRSULYUHGQLK�L�RVWDOLK�]HPOMLãWD�
*ODYQL�SUHGXYMHW�]D�L]JUDGQMX�KLGURPHOLRUDFLMVNLK�REMHNDWD�L�VXVWDYD�MH�SUHWKRGQD�L]JUDG-

QMD��DOL�L�UHGRYQR�RGUåDYDQMH�YRGQLK�JUDÿHYLQD�]D�]DãWLWX�RG�SRSODYQLK�YRGD�L�WR�NDNR�ULMH-
ND�WDNR�L�EXMLþQLK�YRGRWRND���XNOMXþXMXüL�L�]DãWLWX�RG�HUR]LMVNLK�SURFHVD�X�YRGRWRFLPD�NDR�
L�QD�QMLKRYLP�SRGUXþMLPD��8�SURFHVX�L]QDODåHQMD�RSWLPDOQLK�UMHãHQMD�KLGURPHOLRUDFLMVNLK�
VXVWDYD�SRWUHEQD�MH�VWDOQD�VXUDGQMD�KLGURWHKQLþNLK��DJURWHKQLþNLK��JHRGHWVNLK�L�HNRQRP-

VNLK�VWUXþQMDND�L�]QDQVWYHQLND��7DNRÿHU�WUHED�LPDWL�QD�XPX�GD�MH�L]JUDGQMD��RGUåDYDQMH�L�
¿QDQFLUDQMH�KLGURPHOLRUDFLMVNLK�REMHNDWD�L�VXVWDYD�VDVWDYQL�GLR�FMHORYLWRJ�SURJUDPD�JRV-
SRGDUHQMD�YRGDPD�QD�VOLYQRP�SRGUXþMX��DOL�L�SUHGXYMHW�]D�RVWYDUHQMH�XVSMHãQLMHJ�UD]YRMD�
SROMRSULYUHGH��8�GUåDYDPD�V�L]JUDÿHQLP�L�UHGRYQR�RGUåDYDQLP�REMHNWLPD�]D�]DãWLWX�RG�
SRSODYD�L�KLGURPHOLRUDFLMVNLP�VXVWDYLPD�]D�RGYRGQMX�L�QDYRGQMDYDQMH�RVWYDUHQ�MH�YLVRNL�
VWXSDQM�UD]YRMD�SROMRSULYUHGH��NDR�VDVWDYQRJ�GLMHOD�XVSMHãQRJ�FMHORNXSQRJ�JRVSRGDUVNRJ�
L�GUXãWYHQRJ�UD]YRMD�WLK�GUåDYD��6YMHWVND�LVNXVWYD�VX�SRWYUGLOD�GD�VX�QDMUD]YLMHQLMH�GUåDYH�
NRMH� LPDMX� GRYROMQX� SURL]YRGQMX� KUDQH� L� HQHUJLMH�� D� SUHGXYMHW� ]D� SURL]YRGQMX� KUDQH�
RGQRVQR�UD]YRM�SROMRSULYUHGH�MH�L]JUDGQMD�L�UHGRYQR�RGUåDYDQMH�KLGURPHOLRUDFLMVNLK�RE-

MHNDWD�L�VXVWDYD��7DNRÿHU�MH�SRWYUÿHQR�GD�VH�QD�MHGQRJ�QHSRVUHGQR�]DSRVOHQRJ�X�SURL]YRG-

QML�ELOMQLK�NXOWXUD�]DSRãOMDYD�RG����GR����RVRED�SULSDGDMXüLK�L�RVWDOLK�GMHODWQRVWL�NRMH�VX�
YDåQH�]D�RVWYDUHQMH�SURJUDPD�SURL]YRGQMH�KUDQH��$�SURYHGED�L�NRULãWHQMH�KLGURWHKQLþNLK�
VXVWDYD�MH�VDVWDYQL�GLR�FMHORYLWRJ�SURJUDPD�JRVSRGDUHQMD�YRGDPD�L�]HPOMLãWHP�WH�SURL]-
YRGQMH�KUDQH�VYDNH�GUåDYH��DOL�L�SURJUDPD�]DãWLWH�SULURGQLK�UHVXUVD�L�OMXGVNLK�GREDUD�

2. HIDROMELIORACIJSKI SUSTAVI ZA ODVODNJU POVRŠINSKIH 
VODA

+LGURPHOLRUDFLMVNL�VXVWDYL�]D�RGYRGQMX�þLQH�VNXS�YRGQLK�JUDÿHYLQD�L�XUHÿDMD�]D�RGYRG-

QMX�VXYLãQLK�YRGD�V�SROMRSULYUHGQLK�L�GUXJLK�]HPOMLãWD�X�FLOMX�VWYDUDQMD�XYMHWD�]D�UDFLR-

QDOQLMH�NRULãWHQMH� ]HPOMLãWD� WH�REDYOMDQMD�JRVSRGDUVNLK� L� GUXJLK�GMHODWQRVWL� QD� VOLYQRP�
odnosno PHOLRUDFLMVNRP�SRGUXþMX��$QDOL]RP�WHUHQVNLK�RELOMHåMD�PHOLRUDFLMVNLK�SRGUXþMD�
RGUHÿXMH� VH� YRGQD� ELODQFD� QD� VOLYQLP� SRGUXþMLPD� L� SUHGODåH� XUHÿHQMH� YRGQRJ� UHåLPD�
SUHPD�SRWUHEDPD�RSWLPDOQRJ� UD]YRMD� L�RVWYDUHQMD�YLVRNLK�SULQRVD�ELOMDND��3ULMH� L]UDGH�
SURMHNWQLK�UMHãHQMD�KLGURPHOLRUDFLMVNLK�VXVWDYD�SRYUãLQVNH�RGYRGQMH�SRWUHEQR�MH�L]YUãLWL�
VLVWHPDWL]DFLMX�SRND]DWHOMD�R�]DãWLWL�PHOLRUDFLMVNLK�SRGUXþMD�RG�SRSODYQLK�YRGD�L�WR�NDNR�
QL]LQVNLK� ULMHND�� WDNR� L� EXMLþQLK�YRGRWRND�NDR� L� R� ]DãWLWL� RG� HUR]LMVNLK�SURFHVD� Potre-

EDQ�VWXSDQM�L]JUDÿHQRVWL�L�UHGRYQR�RGUåDYDQMH�YRGQLK�JUDÿHYLQD�L�VXVWDYD�]D�]DãWLWX�RG�
ãWHWQRJ�GMHORYDQMD�YRGD��REUDQD�RG�SRSODYD��MH�JODYQL�SUHGXYMHW�]D�RVWYDUHQMH�KLGURPH-
OLRUDFLMVNLK�VXVWDYD�SRYUãLQVNH�RGYRGQMH��6ORåHQRVW�SURFHVD�RSWLPDOL]DFLMH�SURMHNWD�KL-
GURPHOLRUDFLMVNRJ�VXVWDYD�]D�RGYRGQMX�]HPOMLãWD�SULND]DQD�MH�QD�VOLFL����9UVWH�L�VLWXDFLMVNL�
SULND]�YRGQLK�JUDÿHYLQD�RVQRYQH� L�GHWDOMQH�PHOLRUDFLMVNH�RGYRGQMH� V�SXWQRP�PUHåRP�
prikazani su na slici 2.
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6OLND����3URFHV�RSWLPDOL]DFLMH�KLGURPHOLRUDFLMVNRJ�VXVWDYD�]D�RGYRGQMX�]HPOMLãWD

6OLND����2VQRYQL�HOHPHQWL�FMHORYLWRJ�KLGURPHOLRUDFLMVNRJ�VXVWDYD�SRYUãLQVNH�RGYRGQMH�V�
SXWQRP�PUHåRP

D��2VQRYQH�PHOLRUDFLMVNH�JUDÿHYLQH�]D�RGYRGQMX�SRYUãLQVNLK�YRGD�MHVX�
�� *ODYQL�YRGRWRFL�VOLYQLK�SRGUXþMD�X�NRMH�VH�VOLMHYDMX�VYH�YRGH�L]�RGUHÿHQRJ�PHOLRUD�
FLMVNRJ�VXVWDYD���WR�VX�PHOLRUDFLMVNL�NDQDOL�,��UHGD��0.�,��UHGD��

�� *ODYQL�RGYRGQL�NDQDOL�]D�SULKYDW�VYLK�YRGD�L]�PHOLRUDFLMVNRJ�VXVWDYD�LOL�GLMHOD�WRJD�VXV-
WDYD��D�NRML�VH�GRYRGH�SXWHP�GHWDOMQH�NDQDOVNH�PUHåH�L�RGYRGH�X�PHOLRUDFLMVNH�NDQDOH�
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,��UHGD���WR�VX�PHOLRUDFLMVNL�NDQDOL�,,��UHGD��0.�,,��UHGD��
�� &USQH�VWDQLFH�]D�RGYRGQMX�VXYLãQLK�YRGD�V�SRYUãLQD�JGMH�QHPD�PRJXüQRVWL�JUDYLWDFL-
MVNH�RGYRGQMH�SRYUãLQVNLK�YRGD�

2VQRYQH�PHOLRUDFLMVNH�JUDÿHYLQH�VX�JODYQL�NDQDOL�L�SULURGQL�YRGRWRFL�X�RNYLUX�VXVWDYD�
PHOLRUDFLMVNH�RGYRGQMH�NRMLPD�VH�RPRJXüXMH�RGYRGQMD�VXYLãQLK�YRGD�V�SROMRSULYUHGQLK�
DOL�L�RVWDOLK�SRYUãLQD��8�+UYDWVNRM�MH�XNXSQR�L]JUDÿHQR���������NP�PHOLRUDFLMVNLK�NDQDOD�
,��L�,,��UHGD��RG�NRMLK�VH���������NP����������QDOD]L�QD�VOLYX�6DYH����������NP����������QD�
VOLYRYLPD�'UDYH�L�'XQDYD��������NP���������QD�SULPRUVNR���LVWDUVNLP�VOLYRYLPD�WH�������
NP���������QD�GDOPDWLQVNLP�VOLYRYLPD�
E��'HWDOMQH�PHOLRUDFLMVNH�JUDÿHYLQH�]D�RGYRGQMX�MHVX�
�� 6DELUQL�LOL�JUXSQL�NDQDOL�]D�SULKYDüDQMH�YRGD�L]�SDUFHOQLK�LOL�GHWDOMQLK�NDQDOD�L�QMLKRYX�
RGYRGQMX�X�JODYQH�RGYRGQH�RGQRVQR�PHOLRUDFLMVNH�NDQDOH�,,��UHGD���WR�VX�PHOLRUDFLMVNL�
kanali III. reda (MK-III. reda).

�� 3DUFHOQL�LOL�GHWDOMQL�NDQDOL�]D�QHSRVUHGQR�SULNXSOMDQMH�YRGD�V�SROMRSULYUHGQLK�SDUFHOD��
DOL�L�RVWDOLK�SRYUãLQD�L�QMLKRYR�RGYRÿHQMH�X�PHOLRUDFLMVNH�REMHNWH�,,,��UHGD���WR�VX�PHOLR-

racijski kanali IV. reda (MK-IV. reda)

2VWDOH�JUDÿHYLQH�QD�PHOLRUDFLMVNLP�NDQDOLPD�VX��EHWRQVNL�SORþDVWL�SURSXVWL��EHWRQVNL�FL-
MHYQL�SURSXVWL��þHSRYL��VLIRQL��EHWRQVNH�L�NDPHQH�VWHSHQLFH��EU]RWRFL��REORJH�]D�]DãWLWX�RG�
HUR]LMH�L�XVWDYH��XãüD�0.�QLåHJ�UHGD�X�0.�YLãHJ�UHGD�
+LGURPHOLRUDFLMVNLP�VXVWDYRP�XSUDYOMDMX�+UYDWVNH�YRGH��NRMH�QDG]LUX�VWDQMH��RUJDQL]LUD-
MX�QMHJRYR�WHKQLþNR�L�JRVSRGDUVNR�RGUåDYDQMH�L�RVLJXUDYDMX�VUHGVWYD�]D�¿QDQFLUDQMH�WLK�
radova.

površinskih voda

2VQRYQL�SRGDFL�R�PHOLRUDFLMVNLP�SRYUãLQDPD�L�VWXSQMX�L]JUDÿHQRVWL�KLGURPHOLRUDFLMVNLK�
REMHNDWD�L�VXVWDYD�]D�RGYRGQMX�SRYUãLQVNLK�YRGD�]D�+UYDWVNX�VX�VOMHGHüL�
�� 8NXSQH�PHOLRUDFLMVNH�SRYUãLQH�X�+UYDWVNRM��������� ����������KD
�� 3RWSXQR�L]JUDÿHQL�VXVWDYL�SRYUãLQVNH�RGYRGQMH���������� �������KD�
�� 'LMHORP�L]JUDÿHQL�REMHNWL�L�VXVWDYL�SRYUãLQVNH�RGYRGQMH��������� 324.662 ha

�� 1HL]JUDÿHQL�REMHNWL�L�VXVWDYL�SRYUãLQVNH�RGYRGQMH���������� ��������KD
�� 'XOMLQD�JODYQLK�YRGRWRND�PHOLRUDFLMVNLK�SRGUXþMD�,��L�,,��UHGD� ������NP
�� 'XOMLQD�PHOLRUDFLMVNLK�NDQDOD�,,,��L�,9��UHGD� �������NP
�� %HWRQVNL�FLMHYQL�SURSXVW�SURPMHUD����������FP� �������JUDÿHYLQD
�� %HWRQVNL�SORþDVWL�SURSXVWL�RWYRUD��UDVSRQD�������������FP� ������JUDÿHYLQD
�� %HWRQVNH�L�NDPHQH�VWHSHQLFH�YLVLQH����������FP� ������JUDÿHYLQD
�� 3ROXDXWRPDWVNL�FLMHYQL�þHSRYL�SURPMHUD����������FP� ����JUDÿHYLQD
�� 2VWDOL�KLGURPHOLRUDFLMVNL�REMHNWL�QD�PHOLRUDFLMVNLP�NDQDOLPD� ������JUDÿHYLQD
&USQH�VWDQLFH������REMHNW�XNXSQH�VQDJH����������.:�L�NDSDFLWHWD�P3�V�� �������P3�V�
&USQH�VWDQLFH�RGYRGH�VXYLãQX�YRGX�VD���������KD�SULURGQR�SRJRGQLK�QL]LQVNLK�]HPOMLãWD�
]D�X]JRM�ELOMQLK�NXOWXUD�NDR�VDVWDYQRJ�GLMHOD�SURJUDPD�FMHORNXSQRJ�UD]YRMD�SROMRSULYUHGH�
X�+UYDWVNRM��7R�VX�SRYUãLQH�LVSRG�UD]LQH�YHOLNLK�RGQRVQR�SRSODYQLK�YRGD�ULMHND��2VQRYQL�
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SRND]DWHOML�R�L]JUDGQML�KLGURPHOLRUDFLMVNLK�VXVWDYD�SRYUãLQVNH�RGYRGQMH�GR�������JRGLQH�
SULND]DQL�VX�QD�VOLFL����D�QDMYLãH�MH�L]JUDÿHQR�������JRGLQH����������KD�

6OLND����3UHJOHG�L]JUDGQMH�VXVWDYD�SRYUãLQVNH�RGYRGQMH�X�+UYDWVNRM
RG�������GR�������JRGLQH

6DGDãQMH� VWDQMH� KLGURPHOLRUDFLMVNLK� JUDÿHYLQD� L� VXVWDYD� ]D� RGYRGQMX� X� +UYDWVNRM� QH�
]DGRYROMDYD�SRWUHEH� L�PRJXüQRVWL� UD]YRMD�SROMRSULYUHGH��7UHED�QDJODVLWL�GD�XþLQNRYLWR�
L�GMHORWYRUQR�RGUåDYDQMH�L�UD]YRM�KLGURPHOLRUDFLMVNLK�RGYRGQLK�VXVWDYD�X�QDMYHüRM�PMHUL�
RJUDQLþDYD�QHULMHãHQD�YODVQLþND�VWUXNWXUD�]HPOMLãWD�WH�QHGRYROMQD�¿QDQFLMVND�VUHGVWYD�]D�
QMLKRYR�L�UHGRYLWR�WHKQLþNR�RGUåDYDQMH�
3RVOMHGLFH� QHGRYROMQRJ� VWXSQMD� RGUåDYDQMD� KLGURPHOLRUDFLMVNLK� JUDÿHYLQD� L� VXVWDYD� ]D�
RGYRGQMX�VX�VPDQMHQMH�SULQRVD�ELOMQLK�NXOWXUD��7R�MH�SULND]DQR�QD�VOLNDPD���L���V�SRGDF-
LPD�R�VPDQMHQMX�SULQRVD�SãHQLFH�L�NXNXUX]D��$�RG�������SULVXWQR�MH�SRYHüDQMH�L]QRVD�]D�
XYR]�KUDQH�D�LVWRYUHPHQR�UDVWH�SODWQL�GH¿FLW�X�SROMRSULYUHGL��7DNRÿHU�VH�VPDQMXMX�VMHW-
YHQH�L�åHWYHQH�SRYUãLQH�X�+UYDWVNRM�
=D�RVWYDUHQMH�NYDOLWHWQLK�L�XþLQNRYLWLK�KLGURPHOLRUDFLMVNLK�VXVWDYD�SRYUãLQVNH�RGYRGQMH�
RG�SRVHEQRJ�]QDþHQMD�MH�SURYHGED��UH�NRPDVDFLMH�]HPOMLãWD��3RG�NRPDVDFLMRP�]HPOMLãWD�
SRGUD]XPLMHYD� VH� SURYHGED� DJUDUQR� �� WHKQLþNLK�PMHUD� X� VYUKX� VWYDUDQMD� SUDYLOQR� RE-

OLNRYDQLK�SDUFHOD�YHüLK�SRYUãLQD�X�RGQRVX�QD�SUHWKRGQR�VWDQMH��PDOH�SDUFHOH��QHSUDYLODQ�
REOLN���*ODYQD�MH�VYUKD�NRPDVDFLMH�]HPOMLãWD�VPDQMHQMH�EURMD�SDUFHOD�LVWH�XNXSQH�SRYUãLQH�
NRMH�VX�X�YODVQLãWYX�NDNR�RELWHOMVNLK�WDNR i�SUDYQLK�YODVQLND i�NRULVQLND�]HPOMLãWD�
1DåDORVW��NDNR�SURYHGED�NRPDVDFLMD�WDNR�L�L]JUDGQMD�QRYLK�KLGURPHOLRUDFLMVNLK�VXVWDYD�
]D�RGYRGQMX�SRYUãLQVNLK�YRGD�QLMH�UDÿHQD�RG�������JRGLQH��RVQRYQL�SRND]DWHOML�]D�SUH-
WKRGQR�UD]GREOMH�MHVX�
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Razdoblje - godina .RPDVDFLMD +LGURPHOLRUDFLMH +LGURP�NRP
1956. - 1975. ��������KD��������� ��������KD��������� ������
1976. - 1990. ��������KD��������� ��������KD��������� ������
8NXSQR� ��������KD�������� ��������KD�������� ������

7DNRÿHU� MH�YDåDQ�SRGDWDN�GD� MH�RG�XNXSQR�SURYHGHQLK�NRPDVDFLMD�]HPOMLãWD�X�+UYDWV-
NRM�QD�SRGUXþMX�6ODYRQLMH� L�%DUDQMH���������KD�RGQRVQR��������D�KLGURPHOLRUDFLMH�VX�
QD���������KD���ãWR�MH�������RG�XNXSQLK�SRYUãLQD�V�L]JUDÿHQLP�VXVWDYLPD�]D�RGYRGQMX�
SRYUãLQVNLK�YRGD�X�+UYDWVNRM��8�������JRGLQL�X�+UYDWVNRM�MH�ELOR�]DVLMDQLK�����������KD�
RG�þHJD�����������KD�X�SRVMHGX�RELWHOMVNLK�JRVSRGDUVWDYD����������L���������KD����������
X�SRVMHGX�SUDYQLK�RVRED��7DNRÿHU�MH�YDåDQ�SRGDWDN�GD�VX�KLGURPHOLRUDFLMVNL�VXVWDYL�]D�
RGYRGQMX�SRYUãLQVNLK�YRGD�GR�������JRGLQH�L]JUDÿHQL�QD���������KD��RGQRVQR�QD������
RG�XNXSQR���������KD�X�SRVMHGX�SUDYQLK�RVRED�

2G� ������ GR� ������ JRGLQH� QD� SRYUãLQDPD� V� SURYHGHQRP� NRPDVDFLMRP� ]HPOMLãWD�
L� L]JUDÿHQLP� WH� UHGRYQR� RGUåDYDQLP� KLGURPHOLRUDFLMVNLP� VXVWDYLPD� ]D� RGYRGQMX�
SRYUãLQVNLK�YRGD��D�GLMHORP�L�SRG]HPQLK�YRGD���QD���������KD��RVWYDUHQL�VX�SURVMHþQL�
SULQRVL�SãHQLFH������W�KD��D�NXNXUX]D������W�KD��1D�SRYUãLQDPD�V�QHSRWSXQR�L]JUDÿHQLP�
VXVWDYLPD�SULQRVL�SãHQLFH�VX������W�KD��D�NXNXUX]D������W�KD��3RUHG�]QDþHQMD�L]JUDÿHQRVWL�
VXVWDYD�SRYUãLQVNH�L�SRG]HPQH�RGYRGQMH�QD�SRYHüDQMH�SULQRVD�SãHQLFH�L�NXNXUX]D��NDR�L�
RVWDOLK�ELOMDND��YDåQX�XORJX�LPD�SULPMHQD�L�SURYHGED�VXYUHPHQLK�DJURWHKQLþNLK�PMHUD�L�
UDGRYD�X�SURFHVX�SULSUHPH�]HPOMLãWD�L�X]JRMD�ELOMDND���RG�VMHWYH�L�VDGQMH�GR�åHWYH�L�EHUEH�
2VLP�SRWUHEH� L]JUDGQMH�QRYLK��YDåQD� MH�GRJUDGQMD� L� UHGRYQR�RGUåDYDQMH�SRVWRMHüLK�KL-
GURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRYUãLQVNLK�YRGD��1DåDORVW�]ERJ�UDWQRJ�GMHORYDQ-

MD� DJUHVRUD� X� ������ L� ������ WH� SULYUHPHQH� RNXSLUDQRVWL� �������� KD� KLGURPHOLRULUDQLK�

6OLND����8WMHFDM�VWXSQMD�RGUåDYDQMD�KLGURPHOLRUDFLMVNLK�RGYRGQLK�VXVWDYD��+26��QD�
SULURGH�SãHQLFH
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]HPOMLãWD��RG�������GR�������D�GLMHOD�L�GR��������QD�WLP�SRYUãLQDPD�QLVX�UDÿHQL�SRVORYL�
RGUåDYDQMD�PHOLRUDFLMVNLK�NDQDOD�L�JODYQLK�YRGRWRND�VOLYQLK�SRGUXþMD��NDR�L�SULSDGDMXüLK�
REMHNDWD� QD� QMLPD�� 3RVOMHGLFD� VPDQMHQLK� VUHGVWDYD� VH� RþLWRYDOD� X� QHL]YUãDYDQMX� UDGR-

YD� UHGRYQRJ� RGUåDYDQMD� KLGURPHOLRUDFLMVNLK� VXVWDYD� SRYUãLQVNH� RGYRGQMH�� =ERJ� WRJD�
VX� VPDQMHQL� SURWLFDMQL� SUR¿OL� PHOLRUDFLMVNLK� NDQDOD� �VOLND� ��� NDR� L� WLSVNLK� FLMHYQLK� L�
SORþDVWLK� SURSXVWD� QD� QMLPD��=D� YULMHPH�XþHVWDOLK� L� LQWH]LYQLMLK� RERULQD� GROD]L� GR� VYH�
GXåHJ�]DGUåDYDQMD�YRGH�X�PHOLRUDFLMVNLP�NDQDOLPD�L�GR�SRJRUãDQMD�YRGQRJ�UHåLPD�SROMR-

SULYUHGQLK�]HPOMLãWD��3RVOMHGLFD�WRJD�MH�RVWYDUHQMH�VYH�QLåLK�SULQRVD�ELOMDND�QD�SRYUãLQDPD�
JGMH�VX�ELOL�L]JUDÿHQL�KLGURPHOLRUDFLMVNL�VXVWDYL�]D�RGYRGQMX�SRYUãLQVNLK�YRGD��3RVOMHGLFH�
QHRGUåDYDQMD�PHOLRUDFLMVNLK�NDQDOD�SULND]DQH�VX�QD�VOLNDPD���L����

6OLND����8WMHFDM�VWXSQMD�RGUåDYDQMD�PHOLRUDFLMVNLK�NDQDOD�QD�YRGQL�UHåLP�L�SULKRGH�
NXNXUX]D
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2YLVQR� R� SURMHNWQR�L]YHGEHQLP�SDUDPHWULPD�KLGURPHOLRUDFLMVNLK� VXVWDYD� ]D� JUDYLWDFL-
MVNX�RGYRGQMX�SRYUãLQVNLK�YRGD��JRGLãQML�WURãNRYL�QMLKRYRJ�UHGRYQRJ�RGUåDYDQMD�L]QRVH�
RG������GR������HXUD�KD��RGQRVQR�RG�����GR�������RG�WURãNRYD�QMLKRYH�L]JUDGQMH��7DNRÿHU�
MH�YDåDQ�SRGDWDN�GD�VH�SULQRVL�ELOMDND��W�KD��VPDQMXMX�RG����GR������QD�SRYUãLQDPD�JGMH�
VH�QH�L]YUãDYDMX�SRVORYL�UHGRYQRJ�RGUåDYDQMD��NDNR�PHOLRUDFLMVNLK�NDQDOD�WDNR�L�RVWDOLK�
KLGURWHKQLþNLK�REMHNDWD�VXVWDYD�]D�RGYRGQMX�SRYUãLQVNLK�YRGD�

površinsku odvodnju voda u Hrvatskoj 1991. i 1992.

8]� SUREOHP� QHGRYROMQRJ� VWXSQMD� L]JUDÿHQRVWL�� UDWQLP� GMHORYDQMHP� ELYãH� MXJRYRMVNH� L�
UD]QLK�VUERþHWQLþNLK�YRMQLK�IRUPDFLMD�X�������L�������JRGLQL��UD]RUHQ�MH�L�RãWHüHQ�YHüL�EURM�
KLGURPHOLRUDFLMVNLK�JUDÿHYLQD�L�VXVWDYD�]D�RGYRGQMX�PHOLRUDFLMVNLK�SRYUãLQD��2G�������
GR��������RGQRVQR�GR�������JRGLQH�ELOR�MH�SULYUHPHQR�RNXSLUDQR���������KD�SRYUãLQD�V�
SRWSXQR��GLMHORP�L]JUDÿHQLP�KLGURPHOLRUDFLMVNLP�JUDÿHYLQDPD�L�VXVWDYLPD�SRYUãLQVNH�
RGYRGQMH��8�VNORSX�WLK�SRYUãLQD�ELOR�MH�L��������KD�SROMRSULYUHGQLK�]HPOMLãWD�VD�VXVWDYLPD�
]D�RGYRGQMX�SRG]HPQLK�YRGD��1D�GLMHOX�QDYHGHQLK��NDR�L�QD�GLMHOX�RVWDOLK�SROMRSULYUHGQLK�
SRYUãLQD�XþLQMHQH�VX�UDWQH�ãWHWH�VD�VOMHGHüLP�SRVOMHGLFDPD�
�� VPDQMHQ�SULURGQL�L�UHJXOLUDQL�SURWMHFDMQL�SUR¿O�SRMHGLQLK�JODYQLK�YRGRWRND��0.���,��L�,,��
UHGD��WH�L]YHGEHQL�SUR¿O�YHüHJ�EURMD�PHOLRUDFLMVNLK�NDQDOD�,,,��L�,9�UHGD��NDR�L�WLSVNLK�
EHWRQVNLK�SURSXVWD�QD�QMLPD�

�� RãWHüHQL�GLMHORYL�QDVLSD�L�VPDQMHQ�VWXSDQM�QMLKRYRJ�]DãWLWQRJ�GMHORYDQMD�
�� RãWHüHQH�EUDQH�L�XVWDYH�QD�JODYQLP�YRGRWRFLPD�
�� UD]RUHQ�L�RãWHüHQ�YHüL�EURM�WLSVNLK�FLMHYQLK�L�SORþDVWLK�SURSXVWD�NDR�L�RVWDOLK�KLGURPH-
OLRUDFLMVNLK�JUDÿHYLQD�QD�PHOLRUDFLMVNLP�NDQDOLPD�,9��L�,,,��UHGD�

�� UD]RUHQR�L�RãWHüHQR����FUSQLK�VWDQLFD�XNXSQRJ�NDSDFLWHWD������P3�V��ãWR�MH��������RG�
XNXSQRJ�NDSDFLWHWD�VYLK����FUSQLK�VWDQLFD��4� �������P3�V���]D�PHOLRUDFLMVNX�RGYRGQMX�
��������KD�QDMYHüLP�GLMHORP�QL]LQVNLK�SROMRSULYUHGQLK��DOL�L�RVWDOLK�]HPOMLãWD�X�+UYDWV-
NRM��SRG�QDVHOMLPD��SURPHWQLFDPD��JRVSRGDUVNLP�L�RVWDOLP�REMHNWLPD��

3RWSXQR� MH� XQLãWHQD� QDMYHüD� FUSQD� VWDQLFD� Ä3DXOLQ� GYRU´� �NDSDFLWHWD� ����� P3�V�� ]D�
PHKDQLþNX�RGYRGQMX��������KD�SULURGQR�YUOR�SORGQLK�SROMRSULYUHGQLK�SRYUãLQD�QD�GLMHOX�
VOLYQRJ�SRGUXþMD�ULMHNH�9XNH���ãWR�MH�YLGOMLYR�QD�VOLFL����2VWDOH�VX�FUSQH�VWDQLFH�X�YHüRM�L�
PDQMRM�PMHUL�RãWHüHQH�QD�SRGUXþMLPD�VOMHGHüLK�åXSDQLMD��6LVDþNR���PRVODYDþND��%URGVNR�
��SRVDYVND��2VMHþNR���EDUDQMVND�L�9XNRYDUVNR���VULMHPVND��3URFMHQD�L]UDYQLK�UDWQLK�ãWHWD�
QD� ]DãWLWQLP�KLGURWHKQLþNLP� L� RGYRGQLP�KLGURPHOLRUDFLMVNLP�JUDÿHYLQDPD� L]YUãHQD� MH�
SUHPD�YDåHüRM�VWDQGDUGQRM�NDONXODFLML�]D�UDGRYH�X�YRGQRP�JRVSRGDUVWYX��1DMYHüH�UDWQH��
ãWHWH�QD�]DãWLWQLP� L�RGYRGQLP�KLGURWHKQLþNLP�JUDÿHYLQDPD�XþLQMHQH�VX�QD�SRGUXþMLPD�
VOMHGHüLK� åXSDQLMD� 2VMHþNR�EDUDQMVND�� %URGVNR�SRVDYVND�� 6LVDþNR�PRVODYDþND�� 9XN-

RYDUVNR�VULMHPVND�L�=DGDUVND�XNXSQR������������HXUD�ãWR�MH��������RG�VYHXNXSQRJ�L]QR-

VD������������HXUD�]D�FLMHOX�+UYDWVNX��'LR�KLGURWHKQLþNLK�JUDÿHYLQD�]D�]DãWLWX�RG�ãWHWQRJ�
GMHORYDQMD�YRGD�MH�REQRYOMHQ�L]�VUHGVWDYD�GUåDYQRJ�SURUDþXQD��NUHGLWLPD�+UYDWVNH�EDQ-

NH�]D�REQRYX�L�UD]YRM��D�PDQML�GLR�NUHGLWLPD�6YMHWVNH�EDQNH��SR�SRVHEQRP�SURJUDPX���
1DMYHüL�GLR�UDGRYD�QD�REQRYL�KLGURWHKQLþNLK�JUDÿHYLQD�L]YUãHQ�MH�QD�SRGUXþMX�6ODYRQLMH��
]DSDGQRJ�6ULMHPD� L�%DUDQMH��3RVHEQR�]QDþHQMH� MH�X� L]YUãHQMX� UDGRYD�QD�REQRYL� FUSQH�
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VWDQLFH�Ä3DXOLQ�GYRU´� �4� ������P3�V�� VOLND���� L�FUSQLK�VWDQLFD�QD�SRGUXþMX�%DUDQMH� WH�
Posavine (Lonjsko polje). 

6OLND����8QLãWHQD�FUSQD�VWDQLFD�3DXOLQ�GYRU

6OLND����2EQRYOMHQD�FUSQD�VWDQLFD�3DXOLQ�GYRU

3. HIDROMELIORACIJSKI SUSTAVI ZA ODVODNJU
PODZEMNIH VODA

3.1. Podloge za sustave podzemne odvodnje poljoprivrednih zemljišta

1D�RVQRYX�WHUHQVNLK�VQLPDQMD� L� LVSLWLYDQMD� WH�DQDOL]D�RELOMHåMD�PHOLRUDFLMVNLK�SRGUXþMD�
X� +UYDWVNRM�� SRVWRML� �������� KD� SROMRSULYUHGQLK� ]HPOMLãWD� V� SRYUHPHQLP� LOL� þHãüLP�
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]DGUåDYDQMHP�VXYLãQH�SRG]HPQH�YRGH�X�]RQL�UD]YRMD�NRULMHQD�ELOMDND��3RG]HPQH�VX�YRGH�
VORERGQH�YRGH�NRMH�LVSXQMDYDMX�VYH�SRUH�X�WOX��ãWR�GRYRGL�GR�VDWXULUDQMD�WOD�RGQRVQR�SR-

MDYH�PDNVLPDOQRJ�NDSDFLWHWD�WOD�]D�YRGX��2YLVQR�R�SHGRORãNLP�RELOMHåMLPD�WOD�WH�LQWHQ]-
LWHWX�L�XþHVWDORVWL�RERULQD��GXELQD�L�NUHWDQMH�SRG]HPQH�YRGH�VH�PLMHQMD��6SR]QDMD�R�¿]LþNR�
��PHKDQLþNLP� VYRMVWYLPD� WOD�YUOR� MH�YDåQD� ]D�GRQRãHQMH�SULMHGORJD� L� RGOXND�R�SRWUHEL�
L]JUDGQMH�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD�L]�¿]LRORãNL�DNWLYQRJ�
VORMD�WOD�]D�UD]YRM�NRULMHQD�ELOMDND��8�VNORSX�SURFMHQH�RFMHQH�XWMHFDMD�SULURGQLK�RELOMHåMD�
PHOLRUDFLMVNLK�SRGUXþMD�QD�SURMHNWQH�HOHPHQWH�VXVWDYD�SRG]HPQH�RGYRGQMH�WUHED�SURYHVWL�
RGJRYDUDMXüD�WHUHQVND�VQLPDQMD�L�LVSLWLYDQMD��7R�MH�QXåQD�SRGORJD�GD�VH�SURQDÿX�QDMSRYR-

OMQLMD�WHKQLþND�L�¿QDQFLMVND�UMHãHQMD�VXVWDYD�SRG]HPQH�RGYRGQMH�
=ERJ�WRJD�MH�SRWUHEQD�VLVWHPDWL]DFLMD�L�DQDOL]D�SRGDWDND�WHUHQVNLK�VQLPDQMD�L�ODERUDWRUL-
MVNLK�LVSLWLYDQMD�VOMHGHüLK�SRGORJD�
D�� *HRGHWVNH�L�WR�]D�SRWUHEH�JODYQLK�SURMHNDWD�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�

SRG]HPQLK�YRGD�X�PMHULOX�����������VD�VORMQLFDPD�QD������P�
E�� .OLPDWVNL�SRND]DWHOML�PHOLRUDFLMVNLK�SRGUXþMD���SRVHEQR�SRGDFL�]D�RERULQH�L�WHPSHUD-

WXUH�X�YHJHWDFLMVNRP�UD]GREOMX�UD]YRMD�SRMHGLQLK�ELOMDND�
F�� +LGURORãNL�SRND]DWHOML���RG�þHJD�MH�QDMYDåQLMH�XWYUGLWL�PMHURGDYQH�KLGURPRGXOH��L�WR�

SRYUãLQVNRJ�L�SRG]HPQRJ�RWMHFDQMD��O�V�KD�LOL�PP�GDQ��
G�� 3HGRORãND�RELOMHåMD�WOD�V�DQDOL]RP�¿]LþNLK�L�NHPLMVNLK�VYRMVWDYD�SRMHGLQLK�YUVWD�WOD�WH�

R�QMLKRYRP�SULURGQRP�SRWHQFLMDOX�]D�X]JRM�SRMHGLQLK�ELOMQLK�NXOWXUD�X�VNORSX�UHJXOL-
UDQRJ�UHåLPD�SRG]HPQLK�YRGD�

H�� 9HJHWDFLMVNH���V�XWYUÿLYDQMHP�]DMHGQLþNRJ�XWMHFDMD�NOLPH�L�YHJHWDFLMH�QD�SURFHV�WYRUEH�
L�UD]YRMD�WOD���ãWR�MH�QXåQR�L�]D�RGUHÿLYDQMH�RGQRVQR�L]ERU�X]JRMD�QRYLK�ELOMDND�RGQRV-
QR�SURPMHQX�SORGRUHGD�QD�SROMRSULYUHGQLP�SDUFHODPD�

I�� +LGURJUDIVNH� �� V� UHOHYDQWQLP�SRND]DWHOMLPD�]D�YRGRWRNH� L�PHOLRUDFLMVNH�NDQDOH� �� V�
RE]LURP�QD�QMLKRY�VWXSDQM� L]JUDÿHQRVWL��RGUåDYDQMD� L� IXQNFLRQLUDQMD��7R� LPD�YHOLNL�
XWMHFDM�QD�SURMHNWQR���L]YHGEHQR�UMHãHQMH�IXQNFLRQLUDQMD�KLGURPHOLRUDFLMVNLK�VXVWDYD�
]D�RGYRGQMX�SRG]HPQLK�YRGD�

2VLP�QDYHGHQLK�VQLPDQMD�L�LVSLWLYDQMD��X�SUDNVL�VH�SRWYUGLOD�SRWUHED�VWDOQLK�RSDåDQMD�L�
PMHUHQMD�QD�SRNXVQLP�SROMLPD�V�UD]OLþLWLP�YDULMDQWDPD�SURMHNWQLK�L�L]YHGEHQLK�UMHãHQMD�
KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD��FLMHYQH�GUHQDåH�SROMRSULYUHG-

QRJ�]HPOMLãWD���NDR�L�V�SURPMHQDPD�SORGRUHGD�ELOMDND�

3RWUHED�L]JUDGQMH�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD�XYMHWRYDQD�
MH�WHUHQVNLP�RELOMHåMLPD�PHOLRUDFLMVNLK�SRGUXþMD�L�]DKWMHYLPD�X]JRMD�RGQRVQR�SRWUHEDPD�
QDMSRYROMQLMHJD�UD]YRMD�SRMHGLQLK�ELOMQLK�NXOWXUD��1MLKRYD�MH�JODYQD�]DGDüD�GD�SUDYRGRE-

QR�VQLåDYDMX�L�RGYRGH�VXYLãQH�SRG]HPQH�YRGH�L]�UL]RVIHUH���VORMD�WOD�X�NRMHP�MH�NRULMHQVNL�
VXVWDY�ELOMDND��,]ERU�UMHãHQMD�KLGURPHOLRUDFLMVNLK�VXVWDYD�SRG]HPQH�RGYRGQMH�RYLVDQ�MH�
SRQDMSULMH�R�X]URFLPD�]DPRþYDULYDQMD��JHQH]L�L�VWUXNWXUL�WOD��R�QDPMHQL�L�QDþLQX�NRULãWHQMD�
WOD�WH�R�SULPMHQL�VXYUHPHQH�DJURWHKQLNH�UDGL�SRYHüDQMD�ELOMQH�SURL]YRGQMH��,]JUDGQMRP�
KLGURPHOLRUDFLMVNLK�VXVWDYD�SRG]HPQH�RGYRGQMH�RVWYDUXMH�VH�VOMHGHüH�
�� VQLåHQMH�UD]LQH�SRG]HPQH�YRGH�SUHPD�]DKWMHYLPD�QDMSRYROMQLMHJ�UD]YRMD�ELOMDND�
�� EUåH�L�ODNãH�RWMHFDQMH�VXYLãQLK�SRG]HPQLK�YRGD�L]�RUDQLþQRJ�VORMD�L�]RQH�NRULMHQD�ELOMQLK
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�� NXOWXUD��EUåH�SURVXãLYDQMH�WOD�X�]RQL�NRULMHQD�ELOMDND�
�� EUåD�DHUDFLMD�WOD�L�SREROMãDQMH�YRGR]UDþQLK�XYMHWD��SRYHüDQMH�WHPSHUDWXUH�WOD�
�� SRYHüDQMH�DNXPXODFLMVNH�VSRVREQRVWL�WOD�]D�YRGX�
�� EROMH�NRULãWHQMH�SULURGQLK�L�XPMHWQLK�KUDQMLYD�L]�WOD���SULMHNR�SRWUHEQR�]D�UD]YRM�ELOMDND��
SRYROMQLMD�VWUXNWXUD�]HPOMLãWD�

�� EUåD�L�EROMD�NOLMDYRVW�VMHPHQD�ELOMDND�
�� ODNãL�L�EUåL�UDVW�NDR�L�SURGLUDQMH�NRULMHQD�ELOMDND�X�GXEOMH�VORMHYH�WOD��QDMSRYROMQLML�UD]YRM�

biljaka,

�� SUDYRGREQD�SULSUHPD�L�REUDGD�]HPOMLãWD�
�� UDFLRQDOQLMH�NRULãWHQMH�SROMRSULYUHGQLK�VWURMHYD�X�SURFHVX�X]JRMD�WH�åHWYH�L�EHUEH�ELO-

jaka,

�� YLãL�L�VWDELOQL�SULQRVD�ELOMDND�
�� SRYHüDQMH�GRELWL�X�RGQRVX�SUHPD�SUHWKRGQRP�VWXSQMX�SURL]YRGQMH�QD�PHOLRUDFLMVNLP�
SRYUãLQDPD�RGQRVQR�KLGURPHOLRULUDQLP�]HPOMLãWLPD�

6OLND����+LGURPHOLRUDFLMVNL�VXVWDY�SRG]HPQH�RGYRGQMH�V�XOMHYRP�GUHQDåQLK�FLMHYL�X�
PHOLRUDFLMVNH�NDQDOH
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1D� VOLFL� �� SULND]DQL� VX� KLGURPHOLRUDFLMVNL� VXVWDYL� SRG]HPQH� RGYRGQMH� �� V� XSXVWRP�
GUHQDåQLK�FLMHYL�X�PHOLRUDFLMVNH�NDQDOH�,9��5HGD�WH�NRPELQDFLMD�GUHQDåQLK�FLMHYL��VLVDOD��
VNXSOMDþD�L�NROHNWRUD��8�VNORSX�QDYHGHQLK�]QDþHQMD�L�XþLQDND��ELWQR�MH�LPDWL�QD�XPX�GD�
XþLQNRYLWRVW�GMHORYDQMD�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD�X�YH-
OLNRM�PMHUL�RYLVL�R�VWXSQMX�L]JUDÿHQRVWL�L�RGUåDYDQMX�REMHNDWD�L�VXVWDYD�SRYUãLQVNH�RGYRG-

QMH��3UHPD�SURYHGHQLP�DQDOL]DPD��QDMEROML�XþLQFL�WH�YLVRNL�L�VWDELOQL�SULURGL�ELOMDND�RV-
WYDUHQL�VX�QD�RQLP�SROMRSULYUHGQLP�]HPOMLãWLPD�JGMH�MH�SURYHGHQD�NRPDVDFLMD�L�JGMH�VX�
L]JUDÿHQL�L�UHGRYQR�RGUåDYDQL�KLGURPHOLRUDFLMVNL�REMHNWL�L�VXVWDYL�]D�RGYRGQMX�SRYUãLQVNLK�
YRGD��3UHPD�UDVSRORåLYLP�SRGDFLPD�X�+UYDWVNRM��QD�SRYUãLQDPD�V�L]JUDÿHQLP�KLGURPH-
OLRUDFLMVNLP�VXVWDYLPD�SRG]HPQH�RGYRGQMH�X�RGQRVX�QD�SUHWKRGQL�VWXSDQM�SURL]YRGQMH�
RVWYDUHQD�VX�VOMHGHüD�SRYHüDQMD�SULURGD�ELOMDND����åLWDULFD�RG����GR���������LQGXVWULMVNLK�
ELOMDND� RG� ��� GR� ������ �� YRüQMDND� L� YLQRJUDGD� RG� ��� GR� ������1DYHGHQL� SRND]DWHOML�
SRWYUÿXMX�YHOLNR�]QDþHQMH��RSUDYGDQRVW�L�SRWUHEX�L]JUDGQMH�KLGURPHOLRUDFLMVNLK�VXVWYD�]D�
RGYRGQMX�SRG]HPQLK�YRGD��=QDþL�GD�QMLKRYD�L]JUDGQMD�L�XþLQNRYLWR�IXQNFLRQLUDQMH�LPDMX�
QHSRVUHGDQ�XWMHFDM�QD�SRYHüDQMH�VWXSQMD�L�NDNYRüH�SURL]YRGQMH�KUDQH��D�WR�MH�SULPDUDQ�
L�HJ]LVWHQFLMDOQL�]DGDWDN�L�SRWUHED�VYDNH�GUXãWYHQH�]DMHGQLFH�RGQRVQR�GUåDYH��5D]YLMHQH�
GUåDYH�VX�X�QDMYHüRM�PMHUL�GUåDYH�V�UD]YLMHQRP�SROMRSULYUHGRP�

za odvodnju podzemnih voda u Hrvatskoj (1990. - 2018.)

2G�������GR�NUDMD�������JRGLQH��KLGURPHOLRUDFLMVNL�VXVWDYL�]D�RGYRGQMX�SRG]HPQLK�YRGD�
L]JUDÿHQL�VX�QD���������KD��RGQRVQR�QD��������RG�XNXSQLK�SRWUHED��VOLND�����6LVWHP-

DWL]DFLMRP� SRGDWDND� L� DQDOL]RP� VWDQMD� IXQNFLRQLUDQMD� KLGURPHOLRUDFLMVNLK� VXVWDYD� ]D�
SRG]HPQX�RGYRGQMX��]D�SRWUHEH� L]UDGH�6WUDWHJLMH�XSUDYOMDQMD�YRGDPD��X������� L�������
JRGLQH�XWYUÿHQL� VX� VOMHGHüL� DNWXDOQL�SRND]DWHOML�� L]JUDÿHQL� L�X�SRWSXQRM� IXQNFLML� VX�KL-
GURPHOLRUDFLMVNL�VXVWDYL�]D�RGYRGQMX�SRG]HPQLK�YRGD�QD���������KD�����������D�GLMHORP�
VX�X�IXQNFLML�QD��������KD����������6PDQMHQMH�]D��������KD�X�RGQRVX�QD�VWDQMH�L]�������
JRGLQH�MH�SRVOMHGLFD�UDWQRJ�GMHORYDQMD�X�������L�������JRGLQL�L�QHRGUåDYDQMD�KLGURPHOLR-

UDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRYUãLQVNLK�NDQDOD�QD�SULYUHPHQR�RNXSLUDQRP�SRGUXþMX�
+UYDWVNH��=ERJ�]DPXOMHQMD�L�SUHNRPMHUQH�ÄREUDVORVWL´��PXOM���QDQRV��ãLEOMH��WUQMH��VWDEOD��
PHOLRUDFLMVNLK�NDQDOD��NDR�L�WLSVNLK�EHWRQVNLK�SURSXVWD�QD�QMLPD�GRãOR�MH�GR�Ä]DPXOMHQ-

MD³�L�]DþHSOMHQMD�LVWHND��L]OMHYD��GUHQDåQLK�FLMHYL�WH�SUHVWDQND�LOL�VPDQMHQMD���������KD��
VWXSQMD�RGYRGQMH�SRG]HPQLK�YRGD� L]�SRGRUDQLþQRJ�VORMD� WOD��RGQRVQR�L]�]RQH�NRULMHQD�
ELOMDND��2VQRYQL�SURMHNWQR���L]YHGEHQL�SDUDPHWUL�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRG-

QMX�SRG]HPQLK�YRGD�SULND]DQL� VX�QD� VOLFL����1D���������KD�SROMRSULYUHGQRJ�]HPOMLãWD�
XJUDÿHQR�MH������������P�39&�GUHQDåQLK�FLMHYL�RG�þHJD�VX�
�� SURPMHUD��������L����PP���������FLMHYL�ÄVLVDOD´���
�� D�VDPR�������V�SURPMHURP�������������������������PP��FLMHYL�VNXSOMDþL�L�NROHNWRUL��
1DMYLãH�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD�L]JUDÿHQR�MH�X�������
JRGLQL����������KD��������JRGLQH����������KD��������JRGLQH����������KD��D�X�������JR-

GLQL�VDPR�������KD��2G�������GR�������JRGLQH�KLGURPHOLRUDFLMVNL�VXVWDYL�]D�RGYRGQMX�
SRG]HPQLK�YRGD�L]JUDÿHQL�VX�QD�VDPR�������KD�SROMRSULYUHGQLK�]HPOMLãWD�
3URVMHþDQ�UD]PDN�XJUDÿHQLK�GUHQDåQLK�FLMHYL�ÄVLVDOD´�MH����P��D�GXELQD�XJUDGQMH�RG������
GR������P��GRN�MH�PLQLPDOQL�SDG��������'XåLQD�GUHQDåQLK�FLMHYL�ÄVLVDOD´�MH�RG�����GR�����
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P��D�ãLULQD�GUHQDåQRJ�URYD�������������P��'XELQD�XJUDGQMH�GUHQDåQLK�FLMHYL�VNXSOMDþD�L�
NROHNWRUD�NUHüH�VH�RG������GR������P��D�ãLULQD�GUHQDåQRJ�URYD�RG������GR������P��7DNRÿHU�
MH�YDåDQ�SRGDWDN�GD�MH������KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD�
L]JUDÿHQR�QD�SROMRSULYUHGQRP�]HPOMLãWX�SUDYQLK�RVRED��ELYãLK�SROMRSULYUHGQLK�NRPELQD-
WD���D�VDPR�����QD�SRYUãLQDPD�RELWHOMVNLK�SROMRSULYUHGQLK�JRVSRGDUVWDYD��)LOWHUL�PDWHUL-
MDOD�RG�VHSDULUDQRJ�ãOMXQND�VX�XJUDÿHQL�QD�������D�RG�VWLURSRUD�L�SODVWLNH�QD������RGQRVQR�
XNXSQR�QD������SROMRSULYUHGQLK�]HPOMLãWD�QD�NRMLPD�VX�L]JUDÿHQL�KLGURPHOLRUDFLMVNL�VXV-
WDYL�]D�RGYRGQMX�SRG]HPQLK�YRGD��8�SURFHVX�L]UDGH�SURMHNWQLK�UMHãHQMD�KLGURPHOLRUDFL-
MVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD��X�QDMYHüRM�PMHUL�VX�NRULãWHQH�QRUPH�L�LVNXVWYD�
L]�1MHPDþNH�L�1L]R]HPVNH��V�RE]LURP�GD�QH�SRVWRMH�KUYDWVNL�WHKQLþNL�XYMHWL�L�QRUPDWLYL��
,DNR�VX�REDYOMHQL�SRVORYL�LVWUDåLYDQMD�QD���SRNXVQD�SROMD��VOLY�.DUDãLFH�L�9XþLFH��%LÿD�L�
%RVXWD��/RQMH�L�ýUQHF�SROMH��UD]OLþLWLK�WHUHQVNLK�RELOMHåMD�L�SURMHNWQR���L]YHGEHQLK�SDUDP-

HWDUD��QLVX�L]UDÿHQL�KUYDWVNL�QRUPDWLYL�]D�SURMHNWLUDQMH��L]JUDGQMX��RGUåDYDQMH�L�NRULãWHQMH�
KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRG]HPQLK�YRGD�

6OLND����3UHJOHG�XNXSQRJ�L]YUãHQMD�UDGD�VWURMHYD�QD�L]YHGEL�FLMHYQH�GUHQDåH�SROMR-

SULYUHGQLK�]HPOMLãWD�X�5HSXEOLFL�+UYDWVNRM�RG�������GR�������JRGLQH

2G�XNXSQLK�SRWUHED�RG�����������KD��KLGURPHOLRUDFLMVNL�VXVWDYL�]D�RGYRGQMX�SRYUãLQVNLK�
YRGD�L]JUDÿHQL�VX�X�SRWSXQRVWL�QD���������D�GLMHORP�QD���������+LGURPHOLRUDFLMVNL�VXV-
WDYL�]D�RGYRGQMX�SRG]HPQLK�YRGD�L]JUDÿHQL�VX�QD���������D�GLMHORP�QD�������RG�XNXSQLK�
SRWUHED� QD� �������� KD�� 3RUHG� QHGRYROMQRJ� VWXSQMD� L]JUDÿHQRVWL� SULVXWDQ� MH� L� SUREOHP�
�QH�L]YUãDYDQMD�SRVORYD�UHGRYQRJ�RGUåDYDQMD�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX���
SRVHEQR�RG�������GR�������JRGLQH��2G�������GR�������JRGLQH�GRãOR�MH�L�GR�SRJRUãDQMD�VWDQ-

MD�X�SROMRSULYUHGL�WH�VPDQMHQMD�UHDOQRJ�L]QRVD�VUHGVWDYD�]D�SRVORYH�UHGRYQRJ�RGUåDYDQMD�
KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�SRYUãLQVNLK�YRGD��7DNRÿHU�MH�YDåDQ�SRND]DWHOM�
GD� VX�QDMEROMD�SURMHNWQR� �� L]YHGEHQD� UMHãHQMD�KLGURPHOLRUDFLMVNLK� VXVWDYD�]D�RGYRGQMX�
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SRYUãLQVNLK�YRGD�RVWYDUHQD�QD�SRYUãLQDPD�JGMH� MH�SUHWKRGQR�SURYHGHQD��UH�NRPDVDFL-
MD�]HPOMLãWD��,]JUDGQMD�L�UHGRYQR�RGUåDYDQMH�KLGURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�MH�
SUHGXYMHW�]D�VWYDUDQMH�L�RGUåDYDQMH�YRGQRJ�UHåLPD�X�VNODGX�V�SRWUHEDPD�RSWLPDOQRJ�UD]-
YRMD� ELOMDND� WH� RVWYDUHQMD� QMLKRYLK� YLVRNLK� L� VWDELOQLK� SULQRVD��9LãD� UD]LQD� UD]QRYUVQH�
ELOMQH�SURL]YRGQMH�MH�SUHGXYMHW�NDNR�XVSMHãQLMHJ�UD]YRMD�SROMRSULYUHGH�WDNR�L�FMHORNXSQRJ�
JRVSRGDUVWYD�+UYDWVNH��7R�MH�PRJXüH�RVWYDULWL�L]JUDGQMRP�L�UHGRYQLP�RGUåDYDQMHP�KL-
GURPHOLRUDFLMVNLK�VXVWDYD�]D�RGYRGQMX�L�QDYRGQMDYDQMH�]HPOMLãWD��NDR�L�YRGQLK�JUDÿHYLQD�
]D�]DãWLWX�RG�SRSODYD�L�HUR]LMVNLK�SURFHVD�QD�VOLYQLP�L�YRGQLP�SRGUXþMLPD��+LGURPHOLR-

UDFLMVNL�VXVWDYL�VX�VDVWDYQL�GLR�SURJUDPD�]DãWLWH�SULURGQLK�UHVXUVD�L�OMXGVNLK�GREDUD�QDFLR-

QDOQH�VWUDWHJLMH�SURL]YRGQMH�KUDQH�
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QMX�X�+UYDWVNRM��Ä6WDQMH�L�RGUåLYL�UD]YRM�KLGURPHOLRUDFLMVNLK�VXVWDYD�X�+UYDWVNRM´��
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>��@� 0DUXãLü��-���3RQGHOMDN��-����������=QDþHQMH�FUSQLK�VWDQLFD�]D�YRGQL� UHåLP�PHOLR-

UDFLMVNLK� SRGUXþMD�� 3ULUXþQLN� ]D� KLGURWHKQLþNH� PHOLRUDFLMH�� ,,,�� NROR�� NQMLJD� ��,
*UDÿHYLQVNL�IDNXOWHW�6YHXþLOLãWD�X�5LMHFL��+UYDWVNR�GUXãWYR�]D�RGYRGQMX�L�QDYRGQ-
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GURPHOLUDWLRQ�V\VWHP�IRU�GUDLQDJH�LQ�&URDWLD��,&,'����VW�(XURSHDQ�5HJLRQDO�&RQ-

IHUHQFH��,ULJDWLRQ�DQG�'UDLQDJH��)UDQNIXUW��2GHU���*HUPDQ\�DQG�6WXELFH��3RODQG��
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.23.

USPOREDBA KONCENTRACIJA NITRATA, OBORINA I 

DIONICI KANALA

6$ä(7$.��.DNR�EL�VH�GH¿QLUDOL�RGQRVL�L]PHÿX�NRQFHQWUDFLMH�QLWUDWD��RERULQD�L�SRG]HPQH�
YRGH�WH�DQDOL]LUDOR�RQHþLãüHQMH�SRG]HPQH�YRGH�XVOLMHG�SROMRSULYUHGQLK�DNWLYQRVWL��QD�EDQ-

NLQDPD�PHOLRUDFLMVNRJ�NDQDOD�VPMHãWHQRJ�X�EOL]LQL�2VLMHND�XJUDÿHQL�VX�SLH]RPHWUL�GXEL-
QH���P�L]�NRMLK�VX�DQDOL]LUDQL�X]RUFL�SRG]HPQH�YRGH�X�UD]GREOMX�RG�OLSQMD�������GR�OLSQMD�
������JRGLQH��.DNR�MH�X�PHOLRUDFLMVNRP�NDQDOX�YHJHWDFLMD��D�VDPR�V�OLMHYH�VWUDQH�SROMR-

SULYUHGQD�SDUFHOD��UDGLOD�VH�L�XVSRUHGED�NRQFHQWUDFLMD�RSDåHQLK�QD�SLH]RPHWULPD�NRML�VX�
VPMHãWHQL�X�LVWRM�UDYQLQL��DOL�QD�VXSURWQLP�EDQNLQDPD��7�MH�DQDOL]D�SRND]DOD�GD�MH������
��VOXþDMHYD��NRQFHQWUDFLMD�QLWUDWD�QD�OLMHYRM�REDOL�NDQDOD��X]�SROMRSULYUHGQX�SDUFHOX�ELOD�
YHüD�QHJR�]DELOMHåHQD�NRQFHQWUDFLMD�QLWUDWD�QD�GHVQRM�REDOL�X�LVWR�YULMHPH�XQDWRþ�PDORM�
XGDOMHQRVWL�L]PHÿX�SLH]RPHWDUD� 8�UDGX�VX�DQDOL]LUDQH�L�NRUHODFLMH�QL]RYD�NRQFHQWUDFLMH�
QLWUDWD��RERULQD�L�UD]LQD�SRG]HPQH�YRGH��.DNR�SURYHGHQD�DQDOL]D�QLMH�SRND]DOD�]QDþDMQX�
NRUHODFLMX�� SULVWXSLOR� VH�XVSRUHGEL� GLVWULEXFLMD� QDYHGHQLK�QL]RYD�� D� WR� MH� UDÿHQR�SUHNR�
NRSXOD��=QDþDMQX�NRUHODFLMX��NRH¿FLMHQW�NRUHODFLMH��������SRND]DOD�MH�MHGLQR�XVSRUHGED�
PDNVLPDOQLK�]DELOMHåHQLK�UD]LQD�SRG]HPQLK�YRGD��JRUQML�NYDUWLO��L�NRQFHQWUDFLMH�QLWUDWD�
QD�SLH]RPHWULPD�VPMHãWHQLP�QD�GHVQRM�EDQNLQL�NDQDOD��
./-8ý1(�5,-(ý,� QLWUDWL��NRSXOD��NRUHODFLMD��RERULQH��SLH]RPHWUL��SRG]HPQD�YRGD��YH-
JHWDFLMD

COMPARISON OF NITRATE CONCENTRATIONS, PRECIPITATION 
AND GROUNDWATER LEVELS OBSERVED ON THE CANAL TEST 

SECTION

$%675$&7��,Q�RUGHU�WR�GH¿QH�WKH�UHODWLRQVKLS�EHWZHHQ�QLWUDWH�FRQFHQWUDWLRQV��SUHFLSLWD-
WLRQ�DQG�JURXQGZDWHU�DQG�DQDO\VH�JURXQGZDWHU�SROOXWLRQ�FDXVHG�E\�DJULFXOWXUDO�DFWLYLWLHV��
SLH]RPHWHUV��RI���P�GHSWK��ZHUH�LQVWDOOHG�LQ�WKH�EDQNV�RI�DQ�DPHOLRUDWLRQ�GUDLQDJH�FDQDO�
ORFDWHG�QHDU�2VLMHN��*URXQGZDWHU� VDPSOHV� IURP� WKH�SLH]RPHWHUV�ZHUH�DQDO\VHG� LQ� WKH�
SHULRG�IURP�-XQH������WR�-XQH�������$V�WKHUH�LV�DQ�DJULFXOWXUDO�ORW�RQO\�RQ�WKH�OHIW�VLGH�
RI�WKH�FDQDO�DQG�WKH�UHVW�FRQWDLQV�YHJHWDWLRQ��D�FRPSDULVRQ�RI�FRQFHQWUDWLRQV�REVHUYHG�
LQ�WKH�SLH]RPHWHUV�ORFDWHG�RQ�WKH�VDPH�SODQH�EXW�RQ�WKH�RSSRVLWH�FDQDO�EDQNV�ZDV�DOVR�
SHUIRUPHG��7�DQDO\VLV�VKRZHG�WKDW�WKH�QLWUDWH�FRQFHQWUDWLRQ�DORQJ�WKH�DJULFXOWXUDO�ORW�RQ�
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WKH�FDQDO¶V�OHIW�EDQN�ZDV�KLJKHU�LQ��������RI�WKH�FDVHV�WKDQ�WKH�VLPXOWDQHRXVO\�PHDVXUHG�
QLWUDWH�FRQFHQWUDWLRQ�RQ�LWV�ULJKW�EDQN�GHVSLWH�D�VKRUW�GLVWDQFH�EHWZHHQ�WKH�SLH]RPHWHUV��
7KH�SDSHU�IXUWKHU�DQDO\VHG�WKH�FRUUHODWLRQV�RI�WKH�VHULHV�RI�QLWUDWH�FRQFHQWUDWLRQV��SUHFLSL-
WDWLRQ�DQG�JURXQGZDWHU�OHYHOV��$V�WKH�SHUIRUPHG�DQDO\VLV�VKRZHG�QR�VLJQL¿FDQW�FRUUHOD-
WLRQ��WKH�GLVWULEXWLRQV�RI�WKH�FRSXOD�VHULHV�ZHUH�DOVR�FRPSDUHG��2QO\�WKH�FRPSDULVRQ�RI�
WKH�PD[LPXP�UHFRUGHG�JURXQGZDWHU�OHYHOV��XSSHU�TXDUWLOH��DQG�QLWUDWH�FRQFHQWUDWLRQV�LQ�
WKH�SLH]RPHWHUV�ORFDWHG�RQ�WKH�ULJKW�FDQDO�EDQN�VKRZHG�D�VLJQL¿FDQW�FRUUHODWLRQ��FRUUHOD-
WLRQ�FRH൶FLHQW�RI���������
.(<:25'6� QLWUDWHV��FRSXOD��FRUUHODWLRQ��SUHFLSLWDWLRQ��SLH]RPHWHUV��JURXQGZDWHU��YHJ-

HWDWLRQ

1. UVOD 

1LWUDWL� SUHGVWDYOMDMX� QDMþHãüH� DQWURSRJHQR� RQHþLãüHQMH� SRG]HPQLK� YRGD� L� þHVWR� VOXåH�
NDR�LQGLNDWRU�NYDOLWHWH��%XUWRQ���������1MLKRYD�SULVXWQRVW�X�SRG]HPQLP�YRGDPD�L]D]LYD�
]QDþDMDQ�SUREOHP�]ERJ�QHJDWLYQRJ�XWMHFDMD�QD�OMXGVNR�]GUDYOMH�L�RNROLã��.RQ]XPLUDQMH�
YRGH�V�SRYHüDQRP�NRQFHQWUDFLMRP�QLWUDWD�X]URNXMH�NRG�GMHFH�L�RGUDVOLK�UD]OLþLWH�EROHVWL�
NDR�ãWR�VX�PHWKHPRJORELQHPLMD�L�UDN��D�X�RNROLãX�X]URNXMX�HXWUR¿NDFLMX�SRYUãLQVNLK�YRGD�
�-LDQJ�L�6RPHUV��������:KHHOHU�L�GUXJL��������)LOLSRYLü�L�GUXJL��������-RYDQRYLü�L�GUXJL��
�������6WDELODQ�VX�VSRM�]ERJ�þHJD�VX�SRVWRMDQL�X�WOX�L�YRGL��D�]ERJ�PDOLK�EU]LQD�VWUXMDQMD�
SRG]HPQH�YRGH��SUHGVWDYOMDMX�GXJRWUDMQR�RSWHUHüHQMH�QD�NYDOLWHWX�SRG]HPQH�YRGH��
1LWUDWL� QDVWDMX� SURFHVLPD� UD]ODJDQMD� GXãLND� L� QMHJRYLK� VSRMHYD�� 8� SRG]HPQX� YRGX�
GRVSLMHYDMX� QDMþHãüH� SROMRSULYUHGQLP� DNWLYQRVWLPD� NRMH� SUHGVWDYOMDMX� QDM]QDþDMQLML�
DQWURSRJHQL�L]YRU�RQHþLãüHQMD�QLWUDWLPD��0DWLDWRV��������0HQFLy�L�GUXJL��������
9RGD�NRMD�VH�LVSLUH�V�SROMRSULYUHGQLK�SDUFHOD�MH�ERJDWD�QXWULMHQWLPD�NRML�VX�SUHRVWDOL�RG�
SULPLMHQMHQLK� JQRMLYD�� 7DNYD� YRGD� SURFMHÿLYDQMHP� LOL� SRYUãLQVNLP� RWMHFDQMHP� GROD]L�
GR� PHOLRUDFLMVNLK� NDQDOD� NRML� RNUXåXMX� SROMRSULYUHGQH� SDUFHOH�� 2VLP� NYDOLWHWH� YRGH�
�SULVXWQRVW� QXWULMHQDWD��� RGUHÿHQD� NROLþLQD� YRGH� MH� XYLMHN� SULVXWQD� MHU� VH�PHOLRUDFLMVNL�
NDQDOL� SURMHNWLUDMX� QD�QLåLP� WRþNDPD� WHUHQD�� D� ]ERJ�SULVXWQRVWL� YRGH�� L]UDåHQ� MH� L� UDVW�
YHJHWDFLMH�X�QMLPD��9HJHWDFLMD�NRULVWL�QXWULMHQWH�L]�YRGH�]D�UDVW�L�UD]YRM�SUL�þHPX�VPDQMXMH�
QMLKRYX� NRQFHQWUDFLMX� X� YRGL� SD� VH� NRULVWL� ]D� SURþLãüDYDQMH� YRGH� X� ELOMQLP�XUHÿDMLPD�
]D�REUDGX�RWSDGQH�YRGH��DOL� L�X�]DãWLWQLP�SRMDVHYLPD��%RULQ�L�GUXJL���������.DNR�VX�X�
PHOLRUDFLMVNLP� NDQDOLPD� LVSXQMHQL� QXåQL� XYMHWL� ]D� LQWHUDNFLMX� YHJHWDFLMH� L� YRGH�� L� RQL�
PRJX�LPDWL�XORJX�QD�SREROMãDQMH�NYDOLWHWH�YRGH��
.DNR�EL�VH�GH¿QLUDOL�RGQRVL�L]PHÿX�WLK�VORåHQLK�SRMDYD�L�DQDOL]LUDOR�RQHþLãüHQMH�SRG]HPQH�
YRGH�XVOLMHG�SROMRSULYUHGQLK�DNWLYQRVWL��QD�EDQNLQDPD�PHOLRUDFLMVNRJ�NDQDOD�VPMHãWHQRJ�
X�EOL]LQL�2VLMHND�XJUDÿHQL�VX�SLH]RPHWUL�L]�NRMLK�VX�DQDOL]LUDQL�X]RUFL�SRG]HPQH�YRGH�

2. MATERIJALI I METODE 

1D�SRNXVQRM�GLRQLFL�PHOLRUDFLMVNRJ�NDQDOD�3XPSD�2UORYQMDN�SURYRGLOD�VX�VH�GYRJRGLãQMD�
WHUHQVND�PMHUHQMD��RG� OLSQMD�������GR� OLSQMD�������JRGLQH��2YDM� VH�NDQDO�QDOD]L� MXåQR�
RG�2VLMHND�L]PHÿX�QDVHOMD�$QWXQRYDF�L�7HQMD��D�SULSDGD�VOLYQRP�SRGUXþMX�ULMHNH�9XNH��
'XOMLQH� MH�������NP��D�XOLMHYD�VH�X�%RERWVNL�NDQDO�NRML� VH�X�EOL]LQL�9XNRYDUD�XOLMHYD�
X� ULMHNX�9XNX��3RNXVQD�GLRQLFD�QD�NRMRM�VH�SURYRGH� LVWUDåLYDQMD�QDOD]L�VH�QD�X]YRGQD�
��NP�NDQDOD�NDNR�EL� VH�HOLPLQLUDR�XWMHFDM�XVSRUD�%RERWVNRJ�NDQDOD� �VOLND�����6� OLMHYH�
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VWUDQH�NDQDOD�QDOD]H�VH�SROMRSULYUHGQH�SDUFHOH�QD�NRMRM�VH�UHGRYQR�SULPMHQMXMH�SULKUDQD�
X]JDMDQLK�NXOWXUD�X�REOLNX�GXãLþQLK�JQRMLYD�X�VNODGX�V�1DþHOLPD�GREUH�SROMRSULYUHGQH�
prakse.

7LMHNRP� SUROMHüD� ������ JRG�� QD� EDQNLQH� NDQDOD� XJUDÿHQR� MH� ��� SOLWNLK� SLH]RPHWDUD��
-HGDQ�MH�RãWHüHQ�QHWRP�SRVOLMH�XJUDGQMH��3���SD�VH�LVWUDåLYDQMH�SURYRGLOR�QD�RVWDOLK����
1MLKRYH�VX�ORNDFLMH�QD]QDþHQH�QD�VOLFL����3DUQR�R]QDþHQL�SLH]RPHWUL�VX�VPMHãWHQL�RGPDK�
X]�SROMRSULYUHGQH�SDUFHOH�QD� OLMHYRM�REDOL�NDQDOD��D�QHSDUQR�QD�GHVQRM�X]�SULOD]QL�SXW��
3LH]RPHWUL�VX�RG�39&�FLMHYL�SURPMHUD���FP�GXELQH���PHWDUD��D�¿OWUL�VH�QDOD]H�L]PHÿX����
L����PHWUD��

%RERWVNL�NDQDO

Poljoprivredne parcele

6OLND����.DQDO�3XPSD�2UORYQMDN�V�QD]QDþHQRP�ORNDFLMRP�SLH]RPHWDUD
�'DGLü�L�7DGLü�������

2G�OLSQMD�������JRG��VX�GYD�SXWD�PMHVHþQR��RWSULOLNH�X�GYRWMHGQLP�LQWHUYDOLPD��PMHUHQH�
UD]LQH�SRG]HPQLK�YRGD�L�X]LPDQL�X]RUFL�NRML�VH�QRãHQL�QD�ODERUDWRULMVNX�DQDOL]X�NDNR�EL�
VH�RGUHGLOD�NRQFHQWUDFLMD�QLWUDWD��8]RUNRYDQMH�VH�YUãLOR�WDNR�ãWR�VH�SUYR�FUSLOD�NROLþLQD�
YRGH�NRMD�MH�VWDMDOD�X�SLH]RPHWUX��D�WHN�QDNRQ�WRJD�VH�YRGD�X]LPDOD�]D�DQDOL]X��6YD�VX�
WHUHQVND�PMHUHQMD�L�X]LPDQMH�X]RUDND�YUãHQD�X�UDQLP�MXWDUQMLP�VDWLPD��D�X]RUFL�VX�þXYDQL�
QD�QLVNRM�WHPSHUDWXUL�GR�ODERUDWRULMVNH�DQDOL]H��

3. REZULTATI

1DMPDQML�EURM�X]RUDND�MH�L]�SLH]RPHWDUD�3���L�3���]DWR�ãWR�VX�WLMHNRP�MHVHQL�������JRGLQH��
XVOLMHG�PDOR�RERULQD��SUHVXãLOL��.RG�SLH]RPHWDUD�3���L�3����MH�WDNRÿHU�PDQML�EURM�X]RUDND��
DOL� L]�GUXJRJ�UD]ORJD��2QL�VX�X�SUROMHüH�������JRGLQH�SUHWUSMHOL�RãWHüHQMD�SD�VH�QD� WLP�
PMHVWLPD� QLVX� PRJOL� X]LPDWL� X]RUFL� GR� XJUDGQMH� QRYLK� SOLWNLK� SLH]RPHWDUD�� 1DMYHüD�
]DELOMHåHQD�NRQFHQWUDFLMD�MH�������PJ�O�QD�SLH]RPHWUX�3����D�QDMPDQMD���QD�SLH]RPHWUX�
P-10.

9DåQR� MH� LVWDNQXWL� GD� WLMHNRP�FLMHORJ� DQDOL]LUDQRJ� UD]GREOMD�� QL� X� MHGQRP�X]RUNX� QLMH�
GHWHNWLUDQD�NRQFHQWUDFLMD�QLWUDWD�YHüD�RG����PJ�O�ãWR�MH�PDNVLPDOQD�GRSXãWHQD�NRQFHWUDFLMD�
SUHPD�3UDYLOQLNX�R�SDUDPHWULPD�VXNODGQRVWL�L�PHWRGDPD�DQDOL]H�YRGH�]D�OMXGVNX�SRWURãQMX�
�11����������DOL�L�JUDQLþQD�YULMHGQRVW�SUHPD�1LWUDWQRM�GLUHNWLYL���������((=���
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8�WDEOLFL����SULND]DQ�EURM�X]RUDND�SR�SRMHGLQRP�SDUX�SLH]RPHWDUD�NDR�L�NROLNR�MH�SXWD�
UD]OLND�X�NRQFHQWUDFLMDPD�QD�SDUQLP�SLH]RPHWULPD�ELOD�YHüD�RG�NRQFHQWUDFLMH�]DELOMHåHQH�
QD�QHSDUQR�R]QDþHQRP�SLH]RPHWUX��=D�VYH�SR]LWLYQH�UD]OLNH�RGUHÿHQD�MH�L�VUHGQMD�UD]OLND��
RGQRVQR��SRVWRWDN�SR�SDUX��

7DEOLFD����$QDOL]D�NRQFHQWUDFLMH�QLWUDWD�SR�SDURYLPD�SLH]RPHWDUD

Par piezometara Broj uzoraka Frekvencija pojavljivanja 
P

parno
-P

neparno
>0

Konc
parno

-
Konc

neparno
*100

P-1 i P-2 24 17 54,43 %

P-3 i P-4 28 27 52,35 %

P-5 i P-6 29 27 63,17 %

P-9 i P-10 24 11 80,05 %

,]� WDEOLFH� ��� MH� YLGOMLYR� GD� MH� X� YHOLNRP� EURMX� PMHUHQMD�� WRþQLMH� ����� �� VOXþDMHYD��
NRQFHQWUDFLMD� QLWUDWD� QD� OLMHYRM� REDOL� NDQDOD� ELOD� YHüD� QHJR� ]DELOMHåHQD� NRQFHQWUDFLMD�
QLWUDWD�QD�GHVQRM�REDOL�X�LVWR�YULMHPH��7R�VH�QDMYLãH�SXWD�GRJRGLOR�QD�SLH]RPHWULPD�3���L�
3����þDN����RG����PMHUHQMD��L�QD�SLH]RPHWULPD�3���L�3�������RG����PMHUHQMD���
.DNR� MH� YHü� SRND]DQR�� NRQFHQWUDFLMH� QLWUDWD� QD� SDUQR� R]QDþHQLP� SLH]RPHWULPD� VX�
]QDþDMQR�YHüH�RG�RQLK�]DELOMHåHQLK�QD�QHSDUQR�R]QDþHQLP�SLH]RPHWULPD��6WRJD�VX�SUL�
DQDOL]L�NRUHODFLMH�IRUPLUDQD�GYD�QL]D�NRQFHQWUDFLMD�QLWUDWD��3UYL�VDGUåL�VYH�NRQFHQWUDFLMH�
]DELOMHåHQH�QD�QHSDUQLP�SLH]RPHWULPD��D�GUXJL�RQH�]DELOMHåHQH�QD�SDUQLP�SLH]RPHWULPD��
7DNR� IRUPLUDQL� QL]RYL� XVSRUHÿLYDQL� VX� V� QL]RP� ]DELOMHåHQLK� UD]LQD� SRG]HPQH� YRGH� L�
QL]RP�NROLþLQD�RERULQD�NRML�MH�GRELYHQ�RG�'+0=�D��2VLP�WH�XVSRUHGEH��DQDOL]LUDQD�MH�L�
NRUHODFLMD�L]PHÿX�NRQFHQWUDFLMD�QLWUDWD�L�RERULQD�V�YUHPHQVNLP�RGPDNRP�RG���WMHGQD�L�
PMHVHF�GDQD��,VWL�YUHPHQVNL�RGPDN�SULPLMHQMHQ�MH�L�]D�UD]LQH�SRG]HPQLK�YRGD��9UHPHQVNL�
MH�RGPDN�X]HW�X�RE]LU�MH�VH�SUHWSRVWDYOMD�GD�VH�XWMHFDM�RERULQD�QD�SRG]HPQH�YRGH�L�QLWUDWH�
RþLWXMH�WHN�QDNRQ�QHNRJ�YUHPHQD�
=ERJ�VORåHQRVWL�SURFHVD��NRH¿FLMHQWL�NRUHODFLMH�]D�VYH�DQDOL]LUDQH�SDUDPHWUH�L�VOXþDMHYH�
VX�GRVWD�QLVNL��.RG�XVSRUHGEH�SRG]HPQLK�YRGD�L�RERULQD�þDN�VX�]DQHPDULYL��1DMYHüD�NR-

UHODFLMD�MH�SRVWLJQXWD�NRG�NRQFHQWUDFLMH�QLWUDWD�L�SRG]HPQLK�YRGD�]D�YUHPHQVNL�RGPDN�
RG�PMHVHF�GDQD���������NRG�SDUQLK�SLH]RPHWDUD��.RG�QHSDUQLK�SLH]RPHWDUD�MH�NRH¿FLMHQW�
NRUHODFLMH�WDNRÿHU�]D�WD�GYD�SDUDPHWUD�QDMYHüL�LDNR�MH�RVMHWQR�PDQML�QHJR�NRG�SDUQLK��D�
YDULUD�RG�������GR��������RYLVQR�R�YUHPHQVNRP�RGPDNX�
.DNR�SURYHGHQD�DQDOL]D�QLMH�SRND]DOD�]QDþDMQX�NRUHODFLMX��SULVWXSLOR�VH�XVSRUHGEL�GLVWUL-
EXFLMD�QDYHGHQLK�QL]RYD��2G�VYDNRJ�QL]D�SRGDWDND�IRUPLUDQ�MH�KLVWRJUDP�XþHVWDORVWL�SR�
UD]UHGLPD��.RG�QLWUDWD�VX�WR�UD]UHGL�RG���PJ�O��NRG�UD]LQD�SRG]HPQH�YRGH��539��MH�����
P�Q�P��D�NRG�RERULQD�UD]UHG�L]QRVL������PP��1D�KLVWRJUDPH�NRML�SULND]XMX�XþHVWDORVW�SR-

MDYOMLYDQMD�RGUHÿHQRJ�UD]UHGD��SULGRGDQH�VX�GLVWULEXFLMH�NRMH�QDMEROMH�RGJRYDUDMX�SUHPD�
NULWHULMLPD��'DGLü���������7DNR�GH¿QLUDQH�GLVWULEXFLMH�VX�PHÿXVREQR�XVSRUHÿLYDQH�SUHNR�
NRSXOD�SUL�þHPX�VX�VH�NRG�RGDELUD�YUVWH�NRSXOD�RSHW�X]LPDOL�X�RE]LU�LVWL�NULWHULML�NDR�L�NRG�
GLVWULEXFLMD��
$QDOL]RP�NRUHODFLMH�PDUJLQDOQLK�GLVWULEXFLMD�SUHNR�1RUPDOQH�NRSXOH��SRWYUÿHQL�VX�UH]XO-
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WDWL�GRELYHQL�NRUHODFLMRP�QL]RYD�SRGDWDND��5D]OLND�MH�YUOR�PDOD�SD�MH�L�RYGMH�QDMYHüD�NRUH-
ODFLMD�SRVWLJQXWD�L]PHÿX�QLWUDWD�]DELOMHåHQLP�QD�SDUQLP�SLH]RPHWULPD�L�UD]LQD�SRG]HPQH�
YRGH�JGMH�VH�NRH¿FLMHQW�NRUHODFLMH�NUHüH�RG��������NRML� MH�GRELYHQ�NRG�XVSRUHGEH�EH]�
YUHPHQVNRJ�RGPDND�GR��������]D�YUHPHQVNL�RGPDN�RG�PMHVHF�GDQD��
.DNR� VX� VYH� SURYHGHQH� XVSRUHGEH� SRND]DOH� YHüX� SRYH]DQRVW� L]PHÿX� NRQFHQWUDFLMH�
QLWUDWD�L�UD]LQH�SRG]HPQLK�YRGD��SURYHOD�VH�GRGDWQD�DQDOL]D�SUHPD�NULWHULMX�PDNVLPDOQLK�L�
PLQLPDOQLK�UD]LQD�SRG]HPQLK�YRGD�]D�RED�QL]D�SLH]RPHWDUD��-HGLQR�MH�]QDþDMQX�NRUHODFLMX�
SRND]DOD� XVSRUHGED�PDNVLPDOQLK� ]DELOMHåHQLK� UD]LQD� SRG]HPQLK� YRGD� �JRUQML� NYDUWLO��
L� NRQFHQWUDFLMH�QLWUDWD�QD�QHSDUQR�R]QDþHQLP�SLH]RPHWULPD�JGMH�NRH¿FLMHQW�NRUHODFLMH�
L]QRVL� ������� ,]JOHG� XOD]QLK� SRGDWDND� L� RQLK� GRELYHQLK� SUHNR� 1RUPDOQH� NRSXORP� MH�
prikazan na slici 2.

6OLND����9ULMHGQRVWL�GRELYHQH�NRSXORP��SODYR�R]QDþHQR��L
XOD]QL�SRGDWFL��FUYHQR�R]QDþHQR��

1D�VOLFL����MH�XRþOMLYR�GLMDJRQDOQR�JUXSLUDQMH�YULMHGQRVWL�X]�PDQMH�UDVLSDQMH�ãWR�MH�UH]XOWDW�
YHüHJ�NRH¿FLMHQWD�NRUHODFLMH����������
1L� X� MHGQRP� RG� SURPDWUDQLK� VOXþDMHYD� QLNDNYD� NRUHODFLMD� QLMH� SRVWLJQXWD� L]PHÿX�
]DELOMHåHQLK�UD]LQD�SRG]HPQH�YRGH�L�RERULQD��D�QLWL�L]PHÿX�RERULQD�L�NRQFHQWUDFLMH�QLWUDWD��
5D]ORJ� WRPH� MH� QHSRVUHGQD� EOL]LQD� NDQDOD��'R� VDGD� SURYHGHQD� LVWUDåLYDQMD� R� XWMHFDMX�
RERULQD� QD� QLWUDWH� �)LOLSRYLü�� ������+RRGD� L� GUXJL�� ������ WYUGH� GD� SRUDVWRP� NROLþLQH�
RERULQD�� UDVWH� L� NRQFHQWUDFLMD� QLWUDWD� X� SRG]HPQRM� YRGL� L� GD� VH� WDM� RGQRV�PLMHQMD� SUL�
SRMDYL�HNVWUHPQLK�RERULQD�XVOLMHG�NRMLK�VH�NRQFHQWUDFLMD�QLWUDWD�VPDQMXMH��5H]XOWDWL�RYRJ�
LVWUDåLYDQMD�QLVX�SRWYUGLOL�SRVWRMDQMH�NRUHODFLMH� L]PHÿX�RERULQD� L�NRQFHQWUDFLMH�QLWUDWD��
DOL�VX�SRWYUGLOL�þLQMHQLFX�GD�NRQFHQWUDFLMD�QLWUDWD�RSDGD�SRUDVWRP�GXELQH�SRG]HPQH�YRGH�
�5XWNRYLHQH�L�GUXJL��������
.RULVWHüL�1RUPDOQX�NRSXOX��JHQHULUDQR�MH��������QDVXPLþQLK�SDURYD�UD]LQH�SRG]HPQLK�
YRGD�L�NRQFHQWUDFLMD�QLWUDWD�NDNR�MH�SULND]DQR�QD�VOLFL����1D�\�RVL�VX�VLPXOLUDQH�YULMHGQRVWL�
QLWUDWD��D�QD�[�UD]LQD�SRG]HPQH�YRGH��+RUL]RQWDOQH�OLQLMH�SUHGVWDYOMDMX�QDMYHüX�L�QDMPDQMX�
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]DELOMHåHQX�NRQFHQWUDFLMX�QLWUDWD�L]�DQDOL]LUDQRJ�QL]D��D�L]QRVH�������L������PJ�O��9HUWLNDOQH�
OLQLMH�SUHGVWDYOMDMX�QDMYHüH�L�QDMPDQMH�]DELOMHåHQH�UD]LQH�SRG]HPQLK�YRGD��������L�������
P�Q�P����9MHURMDWQRVW� LVWRYUHPHQRJ� SRMDYOMLYDQMD� �NRLQFLGHQFLMH�� NRQFHQWUDFLMH� QLWUDWD�
YHüLK�RG�������PJ�O�X]�YLVRNH�UD]LQH�SRG]HPQLK�YRGD��������P�Q�P��L�YHüH��L]QRVL�������
���9MHURMDWQRVW� LVWRYUHPHQRJ�SRMDYOMLYDQMD� NRQFHQWUDFLMD� QLWUDWD� YHüLK� RG� �����PJ�O� L�
UD]LQD�YRGH�L]QDG�������P�Q�P��L]QRVL����������

6OLND����9MHURMDWQRVWL�NRLQFLGHQFLMH�NRQFHQWUDFLMH�QLWUDWD�L�UD]LQD�SRG]HPQH�YRGH�

1D� VOLFL� �� SULND]DQ� MH� KLVWRJUDP� YULMHGQRVWL� NRQFHQWUDFLMH� QLWUDWD� NRMH� VX� GRELYHQH�
NRUHODFLMRP�V�UD]LQDPD�SRG]HPQH�YRGH�L�RERULQDPD��/LMHYD�OLQLMD�MH�SRVWDYOMHQD�QD�L]QRV�
QDMYHüH� ]DELOMHåHQH� NRQFHQWUDFLMH� NRG� QHSDUQR� R]QDþHQLK� SLH]RPHWDUD� ������� PJ�O���
D� GHVQD�QD�PDNVLPDOQR�GRSXãWHQX�NRQFHQWUDFLMX�QLWUDWD� ����PJ�O���1D� VOLFL� VH� YLGL� GD�
YMHURMDWQRVW�SRMDYOMLYDQMD�PDNVLPDOQR�]DELOMHåHQH�NRQFHQWUDFLMH�� L�YHüLK�RG�QMH�� L]QRVL�
��������� GRN� MH� YMHURMDWQRVW� SRMDYOMLYDQMD� NRQFHQWUDFLMH� RG� ��� PJ�O�� ãWR� MH� JUDQLþQD�
YULMHGQRVW� SUHPD� 3UDYLOQLNX� R� SDUDPHWULPD� VXNODGQRVWL� L� PHWRGDPD� DQDOL]H� YRGH� ]D�
OMXGVNX� SRWURãQMX� �11���������� DOL� L� SUHPD� 1LWUDWQRM� GLUHNWLYL� ��������((=��� L� YHüH�
���������
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Slika 4. +LVWRJUDP�YULMHGQRVWL�NRQFHQWUDFLMH�QLWUDWD�

$QDOL]RP�L�XVSRUHÿLYDQMHP�X]RUDND�YRGH�L]�SDURYD�SLH]RPHWDUD�NRML�VX�SRVWDYOMHQL�X�LVWLP�
UDYQLQDPD�QD�REDODPD�PHOLRUDFLMVNRJ�NDQDOD��RSDåHQH�VX�]QDþDMQR�PDQMH�NRQFHQWUDFLMH�
QLWUDWD�QD�RQLP�SLH]RPHWULPD�NRML�QLVX�X]�SROMRSULYUHGQX�SDUFHOX�� D�XGDOMHQL� VX� VDPR�
QHNROLNR�PHWDUD�RG�RQLK�NRML�MHVX��þLPH�VH�SRWYUÿXMH�GD�SULVXVWYR�PHOLRUDFLMVNLK�NDQDOD��
D�SRVHELFH�YHJHWDFLMH�X�QMLPD��XWMHþH�QD�VPDQMHQMH�NRQFHQWUDFLMH�QLWUDWD�X�SRG]HPQLP��
1DMYHüD� ]DELOMHåHQD� NRQFHQWUDFLMD� QLWUDWD� L]QRVL� ������ PJ�O� ãWR� MH� PDQMH� RG� ��� PJ�O�
NROLNR�L]QRVL�PDNVLPDOQD�GRSXãWHQD�NRQFHQWUDFLMD�SURSLVDQD�3UDYLOQLNRP�R�SDUDPHWULPD�
VXNODGQRVWL�L�PHWRGDPD�DQDOL]H�YRGH�]D�OMXGVNX�SRWURãQMX��11����������DOL�L�1LWUDWQRM�
GLUHNWLYL���������((=��
'DOMQMD�DQDOL]D�UH]XOWDWD�WHUHQVNLK�PMHUHQMD�MH�SRND]DOD�GD�RSDåHQH�NRQFHQWUDFLMH�QLWUDWD�
QHPDMX�QLNDNYX�NRUHODFLMX� V�NROLþLQRP�RERULQD��GRN�V� UD]LQDPD�SRG]HPQH� LPDMX�YUOR�
PDOL�NRH¿FLMHQW�NRUHODFLMH��1DMYHüD�MH�NRUHODFLMD�SRVWLJQXWD�L]PHÿX�PDNVLPDOQLK�UD]LQD�
SRG]HPQH� YRGH� L� NRQFHQWUDFLMH� QLWUDWD� QD� GHVQRM� REDOL� NDQDOD� þLPH� MH� SRWYUÿHQR� GD�
NRQFHQWUDFLMD� QLWUDWD� RSDGD� SRUDVWRP� GXELQH� YRGH�� ,]UDþXQDWD� MH� L� YMHURMDWQRVW� SRMDYH�
PDNVLPDOQR�GRSXãWHQH�NRQFHQWUDFLMH�QLWUDWD�RG����PJ�O�L�YHüH�X�SRG]HPQLP�YRGDPD�X�
EOL]LQL�PHOLRUDFLMVNRJ�NDQDOD�WH�RQD�L]QRVL����������2YLPD�MH�SRND]DQR�GD�SULPMHQRP�
1DþHOD� GREUH� SROMRSULYUHGQH� SUDNVH�� RQHþLãüHQMH� SRG]HPQLK� YRGD� QLWUDWLPD� þDN� L� X�
QHSRVUHGQRM�EOL]LQL�SROMRSULYUHGQLK�SDUFHOD�MH�PDORJ�LQWHQ]LWHWD�
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METALA U NANOSU MELIORACIJSKIH KANALA

6$ä(7$.��8�NRQWLQHQWDOQRP�GLMHOX�+UYDWVNH��JGMH�MH�SROMRSULYUHGD�GRPLQDQWQD�JRVSR-

GDUVND�JUDQD��SULWLVFL�QD�SRYUãLQVNH�L�SRG]HPQH�YRGH��X�NYDOLWDWLYQRP�L�NYDQWLWDWLYQRP�
VPLVOX�VX�]QDþDMQL��3UREOHP�RQHþLãüHQMD�QDQRVD�X�PHOLRUDFLMVNLP�NDQDOLPD�GUXJL�MH�YDåDQ�
DVSHNW�RQHþLãüHQMD��D�SXQR�MH�PDQMH�LVWUDåLYDQMD�NRMD�VH�QMLPH�EDYH��*RGLãQMD�DNXPXODFL-
MD�QDQRVD�X�NDQDOLPD�MH�YHOLND��D�SRYHüDYD�MH�VPDQMHQR�RGUåDYDQMH�NDQDOD��]DGUåDYDQMH�QD�
YHJHWDFLML�L�VPDQMHQD�NROLþLQD�YRGH�NDR�SRVOMHGLFD�XþHVWDOLMLK�VXãD��.RQFHQWUDFLMH�WHãNLK�
PHWDOD�YDULUDMX�RYLVQR�R�KLGURORãNLP�XYMHWLPD��SULVXWQLP�X]URFLPD�RQHþLãüHQMD�L�ORNDO-
QLP�XYMHWLPD��3UHPD�YHOLþLQL�NRQFHQWUDFLMH� WUHEDOD�EL�VH�RGUHGLWL�PRJXüQRVW�RGODJDQMD�
L]YDÿHQRJ�VHGLPHQWD�QD�SROMRSULYUHGQH�SRYUãLQH�]D�ãWR�X�PQRJLP�]HPOMDPD�QH�SRVWRMH�
SURSLVDQH�PMHUH�SUDüHQMD��NDR�QL�JUDQLþQH�YULMHGQRVWL��D�+UYDWVND�MH�PHÿX�WLP�]HPOMDPD��
8�UDGX�VH�GDMH�SULND]�LVWUDåLYDQMD�SURYHGHQRJ�WLMHNRP�GYRJRGLãQMHJ�UD]GREOMD����������
��������5H]XOWDWL� VX� SRND]DOL� YUOR� YDULMDELOQH� NRQFHQWUDFLMH� WHãNLK�PHWDOD� X� VHGLPHQWX�
NDQDOD��SRVHELFH�EDNUD��7DNDY�RQHþLãüHQL�QDQRV�XJODYQRP�VH�]DGUåDYD�X�NDQDOLPD�GRN�
JD�VH��X�RNYLUX� WHKQLþNRJ�RGUåDYDQMD�QH� L]PXOML� L�RQGD�VH�SRVWDYOMD�SUREOHP�QMHJRYRJ�
odlaganja.

./-8ý1(�5,-(ý,��PHOLRUDFLMVNL�NDQDO��QDQRV��RQHþLãüHQMH��WHãNL�PHWDOL

THE SEDIMENT OF AMELIORATION CANALS

$%675$&7��,Q�WKH�FRQWLQHQWDO�SDUW�RI�&URDWLD��LQ�ZKLFK�DJULFXOWXUH�LV�WKH�GRPLQDQW�VHFWRU�
RI�WKH�HFRQRP\��SUHVVXUHV�RQ�VXUIDFH�ZDWHUV�DQG�JURXQGZDWHU�DUH�VLJQL¿FDQW��ERWK�LQ�WKH�
TXDQWLWDWLYH�DQG�TXDOLWDWLYH�VHQVH��$QRWKHU�LPSRUWDQW�DVSHFW�RI�SROOXWLRQ��ZKLFK�LV�IDU�OHVV�
LQYHVWLJDWHG��LV�VHGLPHQW�SROOXWLRQ��7KH�DQQXDO�DFFXPXODWLRQ�RI�VHGLPHQW�LQ�DPHOLRUDWLRQ�
FDQDOV�LV�KLJK��LQFUHDVHG�E\�SRRU�FDQDO�PDLQWHQDQFH��VHGLPHQW�UHWHQWLRQ�E\�YHJHWDWLRQ�DQG�
UHGXFHG�ZDWHU�TXDQWLWLHV�FDXVHG�E\�LQFUHDVLQJO\�IUHTXHQW�GURXJKWV��+HDY\�PHWDO�FRQFHQ-

WUDWLRQV�YDU\�GHSHQGLQJ�RQ�WKH�K\GURORJLFDO�FRQGLWLRQV��SUHVHQW�VRXUFHV�RI�SROOXWLRQ�DQG�
ORFDO�FRQGLWLRQV��7KH�SRVVLELOLW\�RI�GUHGJHG�VHGLPHQW�GHSRVLWLRQ�RQ�DJULFXOWXUDO�VKRXOG�EH�
GHWHUPLQHG�DFFRUGLQJ�WR�WKH�OHYHOV�RI�KHDY\�PHWDO�FRQFHQWUDWLRQV��IRU�ZKLFK�WKHUH�DUH�QR�
SURVFULEHG�PRQLWRULQJ�PHDVXUHV�RU�WKUHVKROG�YDOXHV�LQ�PDQ\�FRXQWULHV��&URDWLD�LQFOXGHG��
7KH�SDSHU�SUHVHQWV�WKH�UHVHDUFK�FDUULHG�RXW�LQ�D�WZR�\HDU�SHULRG�������±��������7KH�UH-
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VXOWV�UHYHDOHG�YHU\�YDULDEOH�FRQFHQWUDWLRQV�RI�KHDY\�PHWDOV��FRSSHU�LQ�SDUWLFXODU��LQ�WKH�
FDQDO�VHGLPHQW��6XFK�SROOXWHG�VHGLPHQW�UHPDLQV�PRVWO\�LQ�WKH�FDQDOV�XQWLO�LW�LV�GUHGJHG�
RXW�DV�SDUW�RI�UHJXODU�PDLQWHQDQFH�DFWLYLWLHV��ZKLFK�OHDYHV�RSHQ�WKH�LVVXH�RI�LWV�GLVSRVDO��
.(<:25'6��DPHOLRUDWLRQ�FDQDO��VHGLPHQW��SROOXWLRQ��KHDY\�PHWDOV

1. UVOD

3RMDYD�VHGLPHQWD�X�YRGRWRFLPD�MH�KLGURORãND�L�KLGUDXOLþND�SRMDYD�NRMD�XWMHþH�QD�PRU-
IRORJLMX�YRGRWRND��NDNR�SULURGQLK�WDNR�L�XPMHWQLK��,DNR�QL]LQVND�SRGUXþMD�X�SUDYLOX�QLVX�
MDNR�XJURåHQD�HUR]LMRP�� LSDN�VH� WLVXüH� WRQD�PXOMQRJ�VHGLPHQWD�JRGLãQMH� L]YDGL� L]�PH-
OLRUDFLMVNLK�NDQDOD��)HUUHUR���������.YDOLWHWD��RGQRVQR�VWXSDQM�RQHþLãüHQRVWL�VHGLPHQWD�
WDNRÿHU�VH�UD]OLNXMH�X�SULURGQLP�L�XPMHWQLP�YRGRWRFLPD��SULPMHULFH�NRQFHQWUDFLMD�WHãNLK�
PHWDOD�YLãHVWUXNR�MH�YHüD�X�XPMHWQLP�YRGRWRFLPD��NDQDOLPD��QHJR�X�SULURGQLP�YRGRWR-

FLPD��)HUUQDWR�L�GUXJL���������*RGLãQMD�DNXPXODFLMD�VHGLPHQWD�X�NDQDOLPD�MH�YHOLND��D�
SRYHüDYD� MH� VPDQMHQR�RGUåDYDQMH�NDQDOD�� ]DGUåDYDQMH�XVOLMHG�REUDVWD�NDQDOD�YHJHWDFL-
MRP�L�VPDQMHQD�NROLþLQD�YRGH��ãWR�X�NYDOLWDWLYQRP�VPLVOX�XWMHþH�QD�QMHJRYX�VWDELOQRVW�
L�PRJXüQRVW� SURQRVD� X� RNROLã�� SRVHELFH� SRG]HPQH�YRGH� �+DHWOH\� L�'LFNLQVRQ�� �������
9DåQRVW�RYRJ�SUREOHPD�SURL]OD]L�L�L]�XNXSQH�GXåLQH�NDQDOVNH�PUHåH��RGQRVQR�NROLþLQH�
PXOMD�NRML�VH�LVWDORåL�L�NRML�WUHED�XNORQLWL�GD�EL�VH�RGUåDOD�IXQNFLRQDOQRVW�PHOLRUDFLMVNLK�
VXVWDYD��6DYLü�L�GUXJL���������6OLþQD�VLWXDFLMD�MH�L�X�+UYDWVNRM��JGMH�MH�VDPR�QD�SRGUXþMX�
PDORJ�VOLYD�9XND�X�������JRGLQL�L]YDÿHQR�RNR���������P3�VHGLPHQWD��D�WR�MH�SRGUXþMH�
NRMH�SUHPD�UL]LNX�RG�YRGQH�HUR]LMH��VSDGD�X�SRGUXþMH�QLVNRJ�UL]LND��+XVQMDN��������
,VWUDåLYDQMLPD�X� VYLMHWX� QDMYLãH� MH� REXKYDüHQ�SUREOHP�RQHþLãüHQMD� WHãNLP�PHWDOLPD�X�
ULMHþQRP�VHGLPHQWX��6]DOLQVND�L�GUXJL��������3DQGH\�L�GUXJL��������D�]DWLP�X�DNXPXODFL-
MDPD��$YLOD���3HUH]�L�GUXJL��������&DUQHLUR�L�GUXJL�������� 3UREOHPL�YH]DQL�X]�RQHþLãüHQMH�
VHGLPHQWD� X� PHOLRUDFLMVNLP� NDQDOLPD� SRVOMHGQMLK� JRGLQD� SRVWDMX� VYH� þHãüH� SUHGPHW�
LVWUDåLYDQMD��SRVHELFH�X�1L]R]HPVNRM�L�,WDOLML��/DZUHQFH��������.DOGHUPDQ��������������
0DJJL���������2QHþLãüXMXüH�WYDUL�NRMH�GRPLQLUDMX�X�VHGLPHQWX�VX�IRVIRU�L�WHãNL�PHWDOL��D�
QDMYHüL�X]URþQLFL�RQHþLãüHQMD�VX�SURPHW�L�SROMRSULYUHGD��D�NRQFHQWUDFLMH�YDULUDMX�RYLVQR�
R�KLGURORãNLP�L�KLGURJUDIVNLP�NDUDNWHULVWLNDPD�VOLYD��WUDMDQMX�L�LQWHQ]LWHWX�RERULQD��SRMD-
YQRVWL�YHOLNLK�YRGD�L�SRYH]DQRVWL�V�RVWDORP�KLGURJUDIVNRP�PUHåRP�L�XYMHWLPD�RQHþLãüHQMD�
X�QMRM���ORNDOQLP�JHRJUDIVNLP�XYMHWLPD�L�VOLþQR��6WRJD�VH�MDYOMD�SRWUHED�SULVWXSDQMD�VHGL-
PHQWX�NDR�VSUHPQLFLPD�RQHþLãüXMXüLK�WYDUL� 2SüHQLWR��RYDM�SUREOHP�LPD�GYRMDNL�NDUDN-

WHU���SUREOHP�GH¿QLUDQMD�VWDWXVD�VHGLPHQWD�V�RE]LURP�QD�VWXSDQM�RQHþLãüHQRVWL�L�SUREOHP�
NDWHJRUL]DFLMH�VHGLPHQWD�X�FLOMX�RGUHÿLYDQMD�PRJXüQRVWL�QMHJRYRJ�RGODJDQMD�
3ULVWXSLPR�OL�VHGLPHQWX�NDR�ELWQRP�þLPEHQLNX�X�RNROLãQLP�LVWUDåLYDQMLPD�L�PRQLWRULQJX��
EXGXüL�GD�LPD�VYRMVWYD�VYRMHYUVQRJ�YUHPHQVNRJ�]DSLVD�RQHþLãüHQMD��SR]QDYDQMH�QMHJR-

YRJ�VDVWDYD�SULOLNRP�RGODJDQMD�L]YDQ�NDQDOD�LVWR�WDNR�SUHGVWDYOMD�ELWDQ�þLPEHQLN�
.DNR�X�+UYDWVNRM�QH�SRVWRML�UHJXODWLYD�NRMD�VH�RGQRVL�QD�RGODJDQMH�L]XPOMHQRJ�VHGLPHQWD�
V�RE]LURP�QD�VDVWDY�LOL�NROLþLQX��V�PDWHULMDORP�VH�SRVWXSD�X�RNYLULPD�SRVWRMHüH�UHJXODWLYH��
RGODåH�VH�XQXWDU�]DãWLWQRJ�SRMDVD�LOL�VH�WUHWLUD�NDR�RWSDG�
3UREOHP�RQHþLãüHQRVWL�VHGLPHQWD�DNXPXOLUDQRJ�X�NDQDOLPD�SRVWDMH�WHPD�LQWHUHVD�]QDQVW-
YHQLND�RVRELWR� QDNRQ�GRQRãHQMD�2NYLUQH� GLUHNWLYH� R� YRGDPD�(8� �:)'���������(&��
NRMD� PLMHQMD� SULVWXS� QD� SRGUXþMX� XSUDYOMDQMD� YRGQLP� VXVWDYLPD� WH� QDODåH� SUDüHQMH�
NYDOLWHWH�VHGLPHQDWD�NDR�VDVWDYQLK�GLMHORYD�DNYDWLþQLK�VXVWDYD��8SUDYR�]ERJ�NDUDNWHULVWL-
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ND�L]PXOMHQRJ�PDWHULMDOD��YDåHüL�SURSLVL�]HPDOMD�NRMH�LPDMX�UHOHYDQWQX�OHJLVODWLYX��QDODåX�
UXNRYDQMH�V�L]PXOMHQLP�PDWHULMDORP�QD�HNRORãNL�SULKYDWOMLY�QDþLQ�V�FLOMHP�VSUMHþDYDQMD�
ãLUHQMD�RQHþLãüHQMD�X�RNROLã��'DOPDFLMD��������
7R�RWYDUD�QHNROLNR�QRYLK�SUREOHPD��SUREOHP�PRQLWRULQJD��SUREOHP�OHJLVODWLYH�X�VPLVOX�
GR]YROMHQLK�JUDQLþQLK�YULMHGQRVWL�RQHþLãüHQMD��SUREOHP�RGODJDQMD�L�SUREOHP�UHPHGLMDFL-
MH��/HNR���.RV���������3ULKYDüHQMHP�2NYLUQH�GLUHNWLYH�R�YRGDPD�SUHX]HWD�MH�L�REDYH]D�
PRQLWRULQJD�SRYUãLQVNLK�YRGD�L�VHGLPHQWD�SUHPD�NRMRM�VYDND�]HPOMD�þODQLFD�WUHED�L]YUãLWL�
LGHQWL¿NDFLMX�RQHþLãüHQLK�VHGLPHQDWD�EXGXüL�GD� LVWL�PRJX�SUHGVWDYOMDWL�SUHSUHNX�X�XV-
SRVWDYOMDQMX�GREURJ�HNRORãNRJ�VWDWXVD�YRGQRJ�WLMHOD��=DNRQ�R�YRGDPD��1DURGQH�QRYLQH��
EU�����������������������������������������������VWDQGDUG�NDNYRüH�YRGD�GH¿QLUD�NDR�NRQ-

FHQWUDFLMX�RGUHÿHQH�RQHþLãüXMXüH�WYDUL� LOL�VNXSLQH�RQHþLãüXMXüLK�WYDUL�X�YRGL��VHGLPHQ-

WX�LOL�ELRWL�NRMH�QH�EL�VPMHOH�ELWL�SUHNRUDþHQH�X�FLOMX�]DãWLWH�OMXGVNRJ�]GUDYOMD�L�YRGQRJ�
RNROLãD��
8�QDVWDYNX�VH�GDMX�JUDQLþQH�YULMHGQRVWL�NRQFHQWUDFLMH�WHãNLK�PHWDOD�X�VHGLPHQWLPD�SUHPD�
NULWHULMLPD�UD]QLK�]HPDOMD��WDEOLFD����

7DEOLFD����*UDQLþQH�YULMHGQRVWL�NRQFHQWUDFLMH�WHãNLK�PHWDOD�X�VHGLPHQWLPD�SUHPD�
NULWHULMLPD�UD]QLK�]HPDOMD

Teški 
metal

 Prijedlog 
hrvatskih

vrijednosti

Kriteriji za kvalitetu sedimenta drugih zemalja - 
-1)

1. 2. 3. 4. 5. 6.
äLYD 0,25 0,5 - 1 - - - 0,3

Bakar 28 60 - 90 197 36 35,7 36

.DGPLM 0,6 0,5 - 1 3,53 0,8 0,6 0,8

.URP 57 40 - 80 90 100 37,3 100

Nikal 47 30 - 50 36 35 - 35

Olovo 31 50 - 100 91,3 85 35 85

Cink 90 60 - 150 315 140 123  -

3UHPD�SUDNVL� ]HPDOMD�NRMH� LPDMX�SURSLVDQH�YULMHGQRVWL� NYDOLWHWH� VHGLPHQWD�� GH¿QLUDQR�
MH� SR� QHNROLNR� NODVD�� RGQRVQR� NULWHULMD� SUHPD� NRMLPD� VH� SURSLVXMH� QDþLQ� SRVWXSDQMD� V�
L]PXOMHQLP�VHGLPHQWRP��8VSRUHGED�X�WDEOLFL�MH�GDQD�SUHPD�FLOMDQLP�YULMHGQRVWLPD�QHNLK�
RG� ]HPDOMD�� RQLK� YULMHGQRVWL� RQHþLãüHQMD� GR� NRMLK� VHGLPHQWL�PRJX�ELWL� GLVORFLUDQL� EH]�
SRVHEQLK�PMHUD�]DãWLWH�
8�QDVWDYNX�VX�QDYHGHQL�NULWHULML�REXKYDüHQL�WDEOLFRP���
,]UDGD�SULMHGORJD�JUDQLþQLK�YULMHGQRVWL�]D�RGUHÿHQH�RSDVQH�WYDUL�X�VHGLPHQWX�NRSQHQLK�
SRYUãLQVNLK� YRGD� �,QVWLWXW� 5XÿHU� %RãNRYLü�� ������� X� VNORSX� NRMHJD� MH� GDQ� SULMHGORJ�
JUDQLþQLK�YULMHGQRVWL�]D���WHãNLK�PHWDOD�L���PHWDORLG�X�VHGLPHQWX�NRSQHQLK�SRYUãLQVNLK�
YRGD�NRML�LGH�X�SUDYFX�VOMHGHüHJD�NRUDND�X�UD]YRMX�PRQLWRULQJD�VHGLPHQWD�L�RGQRVL�VH�QD�
SURFMHQX�QMHJRYRJ�RQHþLãüHQMD��8�+UYDWVNRM�RYDM�SULMHGORJ�þLQL�]QDþDMQLML�SRPDN��MHU�VX��
NDNR�VH�L�QDYRGL�X�VDPRP�]DNOMXþNX�SULMHGORJD��SUHGORåHQH�JUDQLþQH�YULMHGQRVWL�GREUD�RV-
QRYD�]D�EXGXüX�OHJLVODWLYX�X�WRP�SRGUXþMX��,VWR�WDNR�VH�QDYRGL�NDNR�MH�SRåHOMQR�QDUHGQLK�
��JRGLQD�SUDWLWL� WUHQGRYH�YULMHGQRVWL�NRQFHQWUDFLMD�HOHPHQDWD�X� VHGLPHQWLPD�KUYDWVNLK�
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ULMHND�QD�VYLP�GRVDGD�SUDüHQLP�SRVWDMDPD�NRMH�QH�XGRYROMDYDMX�SUHGORåHQLP�NULWHULMLPD��
3UHGODåH�VH�WDNRÿHU�SURYRÿHQMH�MRã�MHGQH�GHWDOMQH�HYDOXDFLMH�QDNRQ�þHJD�MH�PRJXüD�L�NR-

UHNFLMD�JUDQLþQLK�YULMHGQRVWL�
3UDYLOQLN�R�]DãWLWL�SROMRSULYUHGQRJ�]HPOMLãWD�RG�RQHþLãüHQMD��1DURGQH�QRYLQH��EU��������
�� SRGDFL� R� JUDQLþQLP� YULMHGQRVWLPD� VX� GDQL� SUHPD� NDUDNWHULVWLNDPD� WOD� �SMHVNRYLWR��
SUDãNDVWR�-�LORYDVWR�L�JOLQRYLWR�WOR���9ULMHGQRVWL�VX�QDYHGHQH�V�RE]LURP�QD�SUDNVX�RGODJ-

DQMD�L]XPOMHQRJD�PDWHULMDOD�L]�NDQDOD�
5D]LQD�PRJXüHJ�HIHNWD��86�(3$�������
1L]R]HPVNL� VXVWDY�NODVL¿NDFLMH�PDNVLPDOQR�GRSXãWHQLK�NRQFHQWUDFLMD�PHWDOD� - ciljana 

YULMHGQRVW�
.DQDGVNL�SURSLVL���WHRULMVNL�PRJXüD�YULMHGQRVW�XWMHFDMD�QD�YRGHQH�RUJDQL]PH�
8UHGED�R�JUDQLþQLP�YULMHGQRVWLPD�]DJDÿXMXüLK�PDWHULMDOD�X�SRYUãLQVNLP�L�SRG]HPQLP�
YRGDPD� L� VHGLPHQWX� L� URNRYLPD� ]D� QMLKRYR� SRVWL]DQMH�5HSXEOLNH� 6UELMH��8UHGERP� VX�
GH¿QLUDQH� L�YULMHGQRVWL� WHãNLK�PHWDOD�SULOLNRP�RGODJDQMD��þLMH� VX�FLOMDQH�YULMHGQRVWL� LV-
WRYMHWQH�QDYHGHQLPD��RVLP�]D�YULMHGQRVW�åLYH�]D�NRMX�MH�FLOMDQD�YULMHGQRVW�MHGQDND�QXOL��
9ULMHGQRVWL�VH�RGQRVH�QD�VWDQGDUGQL�VHGLPHQW�NRML�VH�VDVWRML�RG������RUJDQVNH�WYDUL�L����
��JOLQH��D�]D�VYH�RVWDOH�L]PLMHQMHQH�RGQRVH�VDGUåDMD�JOLQH�L�RUJDQVNH�WYDUL�SURSLVDQL�VX�
NRUHNFLMVNL�IDNWRUL��

,VWUDåLYDQMH�RQHþLãüHQRVWL�VHGLPHQWD�X�PHOLRUDFLMVNLP�NDQDOLPD�SURYHGHQR�MH�X�UD]GREOMX�
RG�������GR�������JRGLQH�QD�VOLYX�ULMHNH�9XNH��2YDM�VOLY�LPD�VXVWDY�SRYUãLQVNH�RGYRGQMH�
YUOR�YHOLNH�JXVWRüH��D�VDPLP�WLP�VX�L�SRWUHEH�]D�RGUåDYDQMHP�YUOR�YHOLNH��8�WDEOLFL����SUL-
ND]DQH�VX�NROLþLQH�L]PXOMHQRJ�VHGLPHQWD�X�UD]GREOMX�RG���JRGLQD�

7DEOLFD��� .ROLþLQH�L]YDÿHQRJ�VHGLPHQWD�L]�PHOLRUDFLMVNLK�NDQDOD�PDWHULMDOD��PDOL�VOLY�
9XND����������������

Godina 3)

2013. 69.220

2014. 75.518

2015. 38.815

2016. 116.719

2017. 184.036

,VWUDåLYDQMH�MH�SURYHGHQR�X�GYLMH�ID]H��8�SUYRM�ID]L�MH�QD�GHVHW�ORNDFLMD�L]YUãHQR�X]RUNRYDQ-

MH�VHGLPHQWD�L]�PHOLRUDFLMVNLK�L�FHVWRYQLK�NDQDOD��VOLND�����
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6OLND����6LWXDFLMD�SRGUXþMD�LVWUDåLYDQMD�L�ORNDFLMH�X]LPDQMD�X]RUDND�VHGLPHQWD

=DWLP�VX�ODERUDWRULMVNL�LVSLWDQH�NRQFHQWUDFLMH�WHãNLK�PHWDOD�NRMH�VX�VH�NUHWDOH�X�RGUHÿHQRP�
UDVSRQX��WDEOLFD���� L�XVSRUHÿHQH�VX�V�QDMVWURåLP�JUDQLþQLP�YULMHGQRVWLPD��,]� WDEOLFH� MH�
YLGOMLYR�GD�VX�X�X]RUFLPD�X]HWLP�QD�ORNDFLMDPD������L���NRQFHQWUDFLMH�EDNUD�YLãHVWUXNR�
YHüH��FUYHQD�ERMD��RG�ELOR�NRMHJ�NULWHULMD�RSLVDQRJ�X�WDEOLFL����2ED�NDQDOD�QDOD]H�VH�X�
SRGUXþMLPD�V�HYLGHQWQLP�DQWURSRJHQLP�XWMHFDMLPD��FHVWD��IDUPD�L�VOLþQR���.RQFHQWUDFLMH�
NDGPLMD��RORYD��QLNOD�L�NURPD�SRND]XMX�QH]QDWQR�SRYHüDQMH�NRQFHQWUDFLMH��åXWD�ERMD��X�
RGQRVX�QD�UDQLMH�RSLVDQH��GRN�MH�NRQFHQWUDFLMD�åLYH�XQXWDU�GR]YROMHQLK�JUDQLFD�

7DEOLFD����$QDOL]D�WHãNLK�PHWDOD�RGDEUDQLK�ORNDFLMD

mg kg-1 8 5 6 4 3 1 2 7

Cd 0,62 0,22 0,22 0,36 0,22 0,19 0,19 0,58

Pb 15,6 22,8 17,3 139 21,8 15,6 11,6 14,3

Ni 27,8 27,1 36,9 34,8 40,2 24,7 16,9 39,6

Hg 0,14 0,12 0,15 0,12 0,12 0,1 0,07 0,17

Cu 362 22,2 247 25,5 1543 14,6 8,11 27,3

Cr 50,6 47,6 53,8 53,1 48,7 46,7 28,7 55,7

.DNR� MH�YHü�QDYHGHQR��QDNRQ�X]LPDQMD�X]RUDND�X� ãLUHP�SRGUXþMX��RGDEUDQ� MH�NDQDO� V�
R]QDNRP�Ä��³�NRML�MH�RNUXåHQ�SROMRSULYUHGQLP�SRYUãLQDPD�L�JGMH�MH�ELR�SUHWSRVWDYOMHQ�
XWMHFDM�RWSDGQLK�YRGD�IDUPH��D�WLPH�L�SULVXVWYR�WHãNLK�PHWDOD�X�VHGLPHQWX��.RQFHQWUDFLMH�
WHãNLK�PHWDOD�X�NDQDOX�Ä��³�SR�VWDFLRQDåDPD�SULND]DQH�VX�X�WDEOLFL���
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7DEOLFD����$QDOL]D�WHãNLK�PHWDOD�X�VHGLPHQWX�QD�NDQDOX�Ä��³

HOHPHQW�
�PJ�NJ-1)

6WDFLRQDåH�NDQDOD�Ä��³

������� ������� ������� ������� ������� �������

Cd 0,15 0,38 0,51 0,47 0,25 0,18

Pb 18,5 19,1 8,9 11,8 19,9 20,9

Ni 41,6 50,5 29,6 31,6 41,5 48,3

Hg 0,17 0,24 0,87 0,35 0,18 0,24

Cu 40,9 485 1239 1489 139 89,5

Cr 75,9 78,3 38,4 44 69,6 85,6

7DEOLFD� �� SRND]XMH� GD� VX� X� X]RUFLPD� X]HWLP� GXå� NDQDOD� Ä��³� SRQRYR� ]QDþDMQR
SRYLãHQH� NRQFHQWUDFLMH� EDNUD� �FUYHQD� ERMD��� .DGPLM� L� RORYR� QH� SUHPDãXMX� GRSXãWHQH
YULMHGQRVWL��D�QLNDO��åLYD�L�NURP�LPDMX�UD]OLþLWH�YULMHGQRVWL�NRQFHQWUDFLMH��RG�GRSXãWHQLK�GR
QH]QDWQR�SRYHüDQLK��åXWD�L�FUYHQD�ERMD���3UHNRUDþHQMD�VX�L]UDåHQLMD�X�VUHGLQL�NDQDOD��RG�
VWDF����������GR�VWDF�����������L�SUHPD�XãüX��RGQRVQR�NUDMX�NDQDOD��2SHW�VX�]D�JUDQLþQH�
YULMHGQRVWL�X]HWH�X�RE]LU�VYH�SUHSRUXNH�NULWHULMD�RSLVDQLK�X�WDEOLFL����6HGLPHQW�SUHPD�DQDOL]L�
SULSDGD�NODVL�L]X]HWQR�RQHþLãüHQRJD�VHGLPHQWD�]D�NRML�MH�REDYH]QD�UHPHGLMDFLMD�LOL�þXYDQMH
PDWHULMDOD� X� NRQWUROLUDQLP� XYMHWLPD� X]� SRVHEQH� PMHUH� ]DãWLWH� NDNR� EL� VH� VSULMHþLOR
UDVSURVWLUDQMH� RQHþLãüXMXüLK� PDWHULMDOD� X� RNROLã� �8UHGED� R� JUDQLþQLP� YULMHGQRVWLPD�
56�����,]YUãHQD�DQDOL]D�XND]XMH�QD�RSUDYGDQRVW�XYRÿHQMD�NRQWUROH�L]PXOMHQRJ�PDWHULMDOD�
L]� PHOLRUDFLMVNLK� NDQDOD� NDNR� EL� VH� X� ãWR� VNRULMH� YULMHPH� VSULMHþLOR� RGODJDQMH� X]� LOL�
QD� SROMRSULYUHGQH� SRYUãLQH� PDWHULMDOD� NRML� SR� SULVXWQRVWL� EDNUD� �WDEOLFD� ��� WDEOLFD� ���
YLãHVWUXNR�SUHPDãXMH�GR]YROMHQH�YULMHGQRVWL�

2QHþLãüHQRVW�VHGLPHQWD�SULVXWQD�MH�X�PHOLRUDFLMVNLP�NDQDOLPD�UDYQLþDUVNLK�SRGUXþMD�ãWR�
VH�SRND]DOR�LVSLWLYDQMHP��1D�ãLUHP�DQDOL]LUDQRP�SRGUXþMX�RQHþLãüHQMD�WHãNLP�PHWDOLPD�
QH� SUHOD]H� JUDQLFH� PDNVLPDOQR� GRSXãWHQLK�� NRMD� VX� GH¿QLUDQD� SUDYLOQLFLPD� UD]OLþLWLK�
HXURSVNLK� L� L]YDQHXURSVNLK� ]HPDOMD�� 1D� XåHP� DQDOL]LUDQRP� SRGUXþMX� �PLNUR� VOLYX��
NRQFHQWUDFLMH� WHãNLK� PHWDOD� L� QDGDOMH� RVWDMX� XQXWDU� PDNVLPDOQR� GRSXãWHQLK� JUDQLFD��
RVLP�X�VOXþDMX�EDNUD��ãWR�VH�PRåH�SULSLVDWL�WRþNDVWRP�L]YRUX�RQHþLãüHQMD��,VWUDåLYDQMD�VX�
SURYHGHQD�LQGLNDWLYQR��GDOMLP�SRVWXSFLPD�SRWUHEQR�XWYUGLWL�L�MHVX�OL�L]YDÿHQL�VHGLPHQWL�
HNRORãNL� SULKYDWOMLYL� ]D� VDPR�YRGQR� WLMHOR�� DOL� XSXüXMX� QD� QXåQRVW� SURYRÿHQMD� DQDOL]H�
SULOLNRP�LVNRSD�VHGLPHQWD�L�QMHJRYRJ�RGODJDQMD�QD�SROMRSULYUHGQD�]HPOMLãWD��
%LWQR� MH� ]D� QDJODVLWL�� GD� VX� DQDOL]LUDQD�PDQMD� YRGQD� WLMHOD�� GRN� VX� DQDOL]DPD� X�3ODQX�
XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�REXKYDüHQH� WHNXüLFH�VD� VOLYQRP�SRYUãLQRP�YHüRP�RG�
��� NP�� L� VWDMDüLFH� V� SRYUãLQRP� YRGQRJ� OLFD� RG� ���� NP��� ,VWRYUHPHQR�� ����� GXOMLQH�
HYLGHQWLUDQLK�WHNXüLFD�L�����SRYUãLQH�HYLGHQWLUDQLK�VWDMDüLFD�RWSDGD�QD�YUOR�PDOD�YRGQD�
WLMHOD�]D�NRMH�VH�QH�SURYRGL�WLSL]DFLMD�QL�RFMHQMLYDQMH�SUHPD�RGUHGEDPD�2NYLUQH�GLUHNWLYH�
R� YRGDPD�� =D� VYD� WDNYD� WLMHOD� RFMHQMLYDQMH� VH� YUãL� SUHPD� VWDQGDUGLPD� NRML� YULMHGH� ]D�
YHüH� YRGQR� WLMHOR� V� NRMLP� VX� X� SRYUãLQVNRP� NRQWDNWX� LOL� NRML� YULMHGH� ]D� QDMEOLåH� LOL�



841HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

QDMSULPMHUHQLMH�WLMHOR��0RQLWRULQJ�VHGLPHQWD�QD�YHüLP�YRGRWRFLPD�QH�GDMH�UHDOQX�VOLNX�
RQHþLãüHQRJ� VHGLPHQWD��0DOL� YRGRWRFL�� XNOMXþXMXüL� L� NDQDOH�� VX� XSUDYR� RQL� QD� NRMLPD�
RQHþLãüHQMH�EUåH�RVWDYOMD�WUDJD��D�WHåH�MH�YUDWLWL�JD�X�SULURGQR�LOL�]DGRYROMDYDMXüH�VWDQMH��
8]URFL� RQHþLãüHQMD� VHGLPHQWD� X�PHOLRUDFLMVNLP� NDQDOLPD� VX� GRPLQDQWQR� DQWURSRJHQL��
VYH�OMXGVNH�DNWLYQRVWL�YH]DQH�X]�NRULãWHQMH�]HPOMLãWD�L�YRGD�RG�L]JUDGQMH�L�RGUåDYDQMD�GR�
poljoprivredne proizvodnje.

2VLP� ãWR� VX�PRQLWRULQJRP�REXKYDüHQL� YHüL� YRGRWRFL�� LVWL� VH� SURYRGL� L� ]D� UHJLVWULUDQH�
WRþNDVWH�L]YRUH�RQHþLãüHQMD��.DNR�SURFHV�XVSRVWDYOMDQMD�PRQLWRULQJD�L]LVNXMH�MRã�GRVWD�
YUHPHQD��NRQWUROD�L]PXOMHQRJD�PDWHULMDOD�L�SURSLVLYDQMH�QDþLQD�UXNRYDQMD�X�RYLVQRVWL�R�
UD]LQL�RQHþLãüHQMD�GRSULQLMHOR�EL�VSUHþDYDQMX�QHNRQWUROLUDQRJ�]DGUåDYDQMD�RQHþLãüHQMD�QD�
SRYUãLQDPD�X]�PDOH�YRGRWRNH�
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>��@� /HNR���.RV��0����������1DVWDQDN�L�SRNUHWOMLYRVW�VHGLPHQWD�RQHþLãüHQRJ�WHãNLP�PHW-
DOLPD�X�PHOLRUDFLMVNLP�NDQDOLPD�UDYQLþDUVNLK�SRGUXþMD��6YHXþLOLãWH�-�-��6WURVVPD-
\HUD�X�2VLMHNX�*UDÿHYLQVNL�L�DUKLWHNWRQVNL�IDNXOWHW�2VLMHN��'LVHUWDFLMD�

>��@� 0DJJL� ,���0DUDJD�)���2WWRQH�&�� ��������(URVLYH�UDLQV�UHODWHG� WR� LQ�FKDQQHO�VHGL-
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PHQW�GHOLYHU\�LQ�D�VPDOO�$OSLQH�EDVLQ��1RUWK�:HVWHUQ�,WDO\����WK�&RQIHUHQFH�RI�WKH�
(XURSHDQ�1HWZRUN�RI�([SHULPHQWDO�DQG�5HSUHVHQWDWLYH�%DVLQV�'HPlQRYVNi�GROLQD�
�6ORYDNLD�����������6HSWHPEHU�VWU��������

>��@� 3DQGH\��-���6LQJK��5����������+HDY\�PHWDOV�LQ�VHGLPHQWV�RI�*DQJD�5LYHU��XS���DQG�
GRZQVWUHDP� XUEDQ� LQÀXHQFHV�� $SSO� :DWHU� 6FL�� �������� KWWSV���GRL�RUJ���������
s13201-015-0334-7.

>��@� 6DYLü� 5��� 3DQWHOLü� 6��� %HOLü�$QÿHOND�� ��������8WMHFDM� NDQDOVNLK� VHGLPHQDWD� QD�
åLYRWQX�VUHGLQX��=DãWLWD�SULURGH��YRO������EU�������VWU����������

>��@� 6OXåEHQL� JODVQLN� 56��8UHGED� R� JUDQLþQLP� YUHGQRVWLPD� ]DJDÿXMXüLK� PDWHULMD� X�
SRYUãLQVNLP� L� SRG]HPQLP� YRGDPD� L� VHGLPHQWX� L� URNRYLPD� ]D� QMLKRYR�GRVWL]DQMH.
6OXåEHQL�JODVQLN�56���������������

>��@� 6]DOLQVND�� (��� 'URXLOODUG��.�*��� )U\HU�� %��� +D൵QHU��*�'�� ��������'LVWULEXWLRQ� RI�
+HDY\�0HWDOV�LQ�6HGLPHQWV�RI�WKH�'HWURLW�5LYHU��-��RI�*UHDW�/DNHV�5HVHDUFK��9ROXPH�
��������VWU����������

[16] 'LUHFWLYH���������(&�RI�WKH�(XURSHDQ�3DUOLDPHQW�DQG�RI�WKH�&RXQFLO�RI����2FWREHU�
2000 KWWSV���ZZZ�YRGD�KU�KU�RNYLUQD�GLUHNWLYD�R�YRGDPD.

[17] 3ODQ�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�]D�UD]GREOMD�������������� (Narodne novine, 

EURM��������
[18] 3ODQ�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�]D�UD]GREOMD�������������� (Narodne novine, 

EURM��������
[19] 3UDYLOQLN�R�]DãWLWL�SROMRSULYUHGQRJ�]HPOMLãWD�RG�RQHþLãüHQMD (Narodne novine, broj 

������
>��@� 3UDYLOQLN�R� WHKQLþNLP��JRVSRGDUVNLP� L�GUXJLP�XYMHWLPD�]D�XUHÿHQMH� VXVWDYD�PH-

lioracijske RGYRGQMH� WH� RVQRYDPD� ]D� WHKQLþNR� L� JRVSRGDUVNR� RGUåDYDQMH� VXVWDYD
�1DURGQH�QRYLQH��EURM�������

[21] 8UHGED�R�VWDQGDUGX�NDNYRüH�YRGD��1DURGQH�QRYLQH��EU������������������������������
L��������

[22] =DNRQ� R� RGUåLYRP� JRVSRGDUHQMX� RWSDGRP� �1DURGQH� QRYLQH�� EU�� ������� ������ L�
�������

[23] =DNRQ�R�YRGDPD��1DURGQH�QRYLQH��EU����������������������������������������������

AUTORI

GU��VF��0DULMD�/HNR�±�.RV�a
SURI��GU��VF��/LGLMD�7DGLü�b

a� ,QVWLWXW�,*+�G�G���3&�2VLMHN��'ULQVND�����2VLMHN���������+UYDWVND��PDULMDOHNRNRV#
JPDLO�FRP

b� *UDÿHYLQVNL�L�DUKLWHNWRQVNL�IDNXOWHW�2VLMHN��8O��9ODGLPLUD�3UHORJD����2VLMHN���������
+UYDWVND��OWDGLF#JIRV�KU
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DINAMIKA POVRŠINSKOG OTJECANJA I
KONCENTRACIJE NITRATA S NAGNUTOG

INTENZITETA OBORINA

6$ä(7$.��5HOMHIQR�UD]YLMHQL�WHUHQL�SRSXW�MXåQLK�MXJR]DSDGQLK�EUGVNLK�HNVSR]LFLMD�MHGQL�
VX� RG� QDMSRYROMQLMLK� ]D� X]JRM� YLQRYH� OR]H��0HÿXWLP�� XVOLMHG� QDJLED� WDNYL� SRORåDML� VX�
XMHGQR�YUOR�SRGORåQL�HUR]LML�L�SRYUãLQVNRP�RWMHFDQMX��SRVHELFH�QDNRQ�RELOQLMLK�RERULQD��
-HGDQ�RG�WDNYLK�SRORåDMD�X�]DJUHEDþNRP�YLQRJRUMX��QD�SRNXãDOLãWX�-D]ELQD��6YHXþLOLãWH�X�
=DJUHEX�$JURQRPVNL�IDNXOWHW��=DYRG�]D�YLQRJUDGDUVWYR�L�YLQDUVWYR��V�L]UDåHQLP�QDJLERP�
���� ��� L� WHKQRORJLMRP� PHÿXUHGQRJ� WUDYQDWRJ� PDOþD� MH� RGDEUDQ� ]D� SURYHGEX� RYRJ�
LVWUDåLYDQMD��8�UD]GREOMX�LVWUDåLYDQMD��UXMDQ���������YHOMDþD��������QD�VUHGLQL�PHÿXUHGQRJ�
SURVWRUD����JRGLãQMHJ�YLQRJUDGD�VRUWH�3LQRW�ELMHOL��SRVWDYOMHQL�VX�VDNXSOMDþL�SRYUãLQVNRJ�
RWMHFDQMD� XQXWDU� NRMLK� MH� DSOLFLUDQD� SR]QDWD� NRQFHQWUDFLMD� QLWUDWQRJ� REOLND� GXãLND��
7LMHNRP� LVWUDåLYDQMD� X� YLQRJUDGX� VX� QD� PHWHRURORãNRM� SRVWDML� �3LQRYD�� NRQWLQXLUDQR�
ELOMHåHQL�PHWHRURORãNL�L�YHJHWDFLMVNL�SDUDPHWUL�WH�VX�SRUHG�SULURGQLK�RERULQD�VLPXOLUDQL�L�
RERULQVNL�GRJDÿDML�UD]OLþLWRJ�LQWHQ]LWHWD��1HSRVUHGQR�QDNRQ�RERULQD�REDYOMHQR�MH�PMHUHQMH�
YROXPHQD�SRYUãLQVNRJ�RWMHFDQMD�L�QMHJRYR�X]RUNRYDQMH�]D�ODERUDWRULMVND�LVSLWLYDQMD�NRMD�
VX�SURYHGHQD�X�DNUHGLWLUDQRP�ODERUDWRULMX�0(/,/$%�=DYRGD�]D�PHOLRUDFLMH��5H]XOWDWL�
LVWUDåLYDQMD�SRWYUÿXMX�GD�LQWHQ]LWHW�RERULQD�QD�LVWUDåLYDQRP�YLQRJUDGDUVNRP�WHUHQX�]QDWQR�
XWMHþH�QD�LQWHQ]LWHW�SRYUãLQVNRJ�RWMHFDQMD��NDR�L�QD�RGUHÿHQH�NHPLMVNH�SURPMHQH�VDVWDYD�
YRGH�NRMD�RWMHþH��RGQRVQR�NRQFHQWUDFLMX�QLWUDWD��7HPHOMHP�QDYHGHQRJ�]DNOMXþXMHPR�GD�MH�
X�FLOMX�VSUMHþDYDQMD�PRJXüLK�QHJDWLYQLK�XþLQDND�X�RNROLãX��QSU��RQHþLãüHQMH�SRYUãLQVNLK�
L�LOL� SRG]HPQLK� YRGQLK� UHVXUVD��� QXåQR� VYH� DJURNHPLMVNH� ]DKYDWH� QD� YLQRJUDGDUVNLP�
SRYUãLQDPD�SURYRGLWL�VXNODGQR�GREULP��RGUåLYLP��SROMRSULYUHGQLP�SUDNVDPD�
./-8ý1(�5,-(ý,��SRYUãLQVNR�RWMHFDQMH��QLWUDWL��RERULQH��YLQRJUDG��JQRMLGED
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$%675$&7��7HUUDLQV�ZLWK�KLJK� UHOLHI�� VXFK�DV�VRXWKHUQ�VRXWK�ZHVWHUQ�KLOOVORSH� WHUUDLQ�
SRVLWLRQV�� DUH� DPRQJ� WKH�PRVW� IDYRXUDEOH� DUHDV� IRU� YLQH� FXOWLYDWLRQ��'XH� WR� WKH� VORS-

LQJ�WHUUDLQ� KRZHYHU��WKH\�DUH�DOVR�VXVFHSWLEOH�WR�HURVLRQ�DQG�VXUIDFH�UXQR൵��HVSHFLDOO\�
DIWHU� LQWHQVLYH�SUHFLSLWDWLRQ��2QH�VXFK�VLWH�� WKH�-D]ELQD�H[SHULPHQWDO�VWDWLRQ�ORFDWHG�LQ�
WKH�=DJUHE�&RXQW\��8QL=*�)DFXOW\�RI�$JULFXOWXUH��'HSDUWPHQW�RI�9LWLFXOWXUH�DQG�(QRO-
RJ\���ZLWK�D�SURQRXQFHG�VORSH��������DQG�LQWHU�URZ�JUDVVLQJ��PXOFKLQJ��SUDFWLFH��ZDV�
VHOHFWHG�IRU�WKLV�UHVHDUFK��,Q�WKH�UHVHDUFK�SHULRG�IURP�6HSWHPEHU������±�)HEUXDU\�������
VXUIDFH�UXQR൵�FROOHFWRUV�ZHUH�VHW�XS�LQ�WKH�FHQWUH�RI�WKH�LQWHU�URZ�DUHD�RI�D����\HDU�ROG�
3LQRW�%ODQF�YLQH\DUG��ZKHUH�QLWUDWHV�ZHUH�DSSOLHG��'XULQJ�WKH�UHVHDUFK�LQ�WKH�YLQH\DUG��
PHWHRURORJLFDO�DQG�YHJHWDWLRQ�SDUDPHWHUV�ZHUH�FRQWLQXRXVO\�PRQLWRUHG�DW�D�PHWHRURORJL-
FDO�VWDWLRQ��3LQRYD���,Q�DGGLWLRQ�WR�QDWXUDO�SUHFLSLWDWLRQ��GL൵HUHQW�LQWHQVLW\�SUHFLSLWDWLRQ�
HYHQWV�ZHUH� VLPXODWHG� DV�ZHOO�� ,PPHGLDWHO\� DIWHU� SUHFLSLWDWLRQ�� WKH�YROXPH�RI� VXUIDFH�
UXQR൵�ZDV�PHDVXUHG�DQG�VDPSOHV�ZHUH�WDNHQ�IRU�WKH�DQDO\VHV�LQ�DQ�DFFUHGLWHG�ODERUD-
WRU\��0(/,/$%��8QL=*�)DFXOW\�RI�$JULFXOWXUH��'HSDUWPHQW�RI�6RLO�$PHOLRUDWLRQ���7KH�
UHVHDUFK�UHVXOWV�FRQ¿UP�WKDW� WKH�SUHFLSLWDWLRQ�LQWHQVLW\�RQ� WKH�UHVHDUFKHG�YLQH\DUG� WHU-
UDLQ�VLJQL¿FDQWO\�D൵HFWV�QRW�RQO\� WKH�VXUIDFH� UXQR൵�EXW�DOVR�FHUWDLQ�FKHPLFDO�FKDQJHV�
LQ�LWV�FRPSRVLWLRQ��L�H��QLWUDWH�FRQFHQWUDWLRQ��2XU�FRQFOXVLRQ�LV�WKDW�LQ�RUGHU�WR�SUHYHQW�
SRWHQWLDO�QHJDWLYH�HQYLURQPHQWDO�LPSDFWV��H�J��VXUIDFH�DQG�RU�JURXQGZDWHU�SROOXWLRQ���DOO�
DJURFKHPLFDO�LQWHUYHQWLRQV�RQ�YLQH\DUG�VXUIDFHV�VKRXOG�EH�SHUIRUPHG�LQ�DFFRUGDQFH�ZLWK�
JRRG��VXVWDLQDEOH��DJULFXOWXUH�SUDFWLFH�
.(<:25'6��VXUIDFH�UXQR൵��QLWUDWHV��SUHFLSLWDWLRQ��YLQH\DUG��IHUWLOL]DWLRQ

1. UVOD

U intenzivnoj poljoprivrednoj proizvodnji na reljefno-razvijenim (nagnutim) terenima 
(vinogradi, voćnjaci, maslinici), primjena agrokemikalija (mineralnih gnojiva/zaštitnih 
sredstava) neposredno prije oborina većeg intenziteta može prouzročiti negativne 
posljedice u (agro)okolišu kao što je onečišćenje površinskih i/ili podzemnih vodnih 
resursa (Ondrasek, 2019). Pored navedenog, mineralna ishrana dušičnim hranivima, prije 
svega nitratnim oblicima (NO

3
-), u skladu sa dobrom poljoprivrednom praksom bi se 

trebala obavljati višekratno tijekom vegetacije u manjim količinama kako bi usvajanje, 
odnosno NO

3
- prihrana bila učinkovitija sa ekonomsko-ekološkog aspekta. Razlog tomu 

je taj što uslijed negativnog naboja, NO
3

- ioni posjeduju jedan od najslabijih sorpcijskih 
potencijala na organo-mineralne koloide tla, uslijed čega su podložni ispiranju iz 
površinskih u podpovršinske horizonte tla. Nadalje, NO

3
- prihrana se vrlo često u sklopu 

agrotehničkih operacija obavlja na samu poljoprivrednu površinu (tzv. površinsko 
deponiranje), bez dublje inkorporacije (deponiranja). U takvim uvjetima, čak i na blago 
nagnutim terenima (oko 10 %), ukoliko nedugo nakon (NO

3
-) prihrane padnu relativno 

veće količine oborina (>10 mm) jačeg intenziteta (uslijed kojeg je dodatno smanjena 
in�ltracijska sposobnost tla), vrlo je vjerojatno da će NO

3
- (i ostale slične agrokemikalije) 

u većoj koncentraciji, putem slivnih površinskih voda (površinskim otjecanjem), dospjeti 
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u krajnje recipijente (melioracijske kanale, potoke, podzemne vodonosnike) i postati 
određena prijetnja (rizik) u okolišu (npr. Romić i sur., 2014; Ondrašek i sur., 2015). Da 
bismo ispitali navedenu pretpostavku, odnosno utvrdili utjecaj različitog intenziteta 
oborina na dinamiku površinskog otjecanja i koncentraciju nitrata u istim slivnim 
površinskim vodama, provedeno je istraživanje u agroekološkim uvjetima vinogradarske 
regije kontinentalne Hrvatske. 

2. MATERIJALI I METODE

Za provedbu ovog istraživanja odabran je položaj sa izraženijim nagibom u vinogradu 
zagrebačkog vinogorja Jazbina, kojim gospodari Sveučilište u Zagrebu Agronomski 
fakultet, Zavod za vinogradarstvo i vinarstvo (Slika 1 lijevo). U odabranom nasadu, 
starosti 20 godina konvencijalnim pristupom (redovita mineralna gnojidba i zaštita od 
bolesti/štetnika) se uzgaja sorta Pinot Bijeli pomoću jednostrukog Guyot uzgojnog oblika 
uz primjenu tehnologije međurednog travnatog malča (Slika 1). 

6OLND����3ULND]�QDVDGD�YLQRJUDGD�QD�ORNDFLML�-D]ELQD��OLMHYR��L�SRVWDYOMHQRJ�VDNXSOMDþD�
SRYUãLQVNRJ�RWMHFDQMD�X�PHÿXUHGQRP�SURVWRUX�QHSRVUHGQR�SULMH�X]RUNRYDQMD��GHVQR�

=D� SRWUHEH� LVWUDåLYDQMD�� X� VUHGLQL� PHÿXUHGQRJ� SURVWRUD�� X� WULSOLNDWX� VX� SRVWDYOMHQL�
VDNXSOMDþL�SRYUãLQVNRJ�RWMHFDQMD��YHOLþLQH��P�[��P��QD�QDþLQ�GD�VH�VDNXSL�SRYUãLQVNR�
RWMHFDQMH� �VOLYQH� SRYUãLQVNH� RERULQVNH� YRGH�� XQXWDU� VDNXSOMDþD�� D� GD� VH� RQHPRJXüL�
SULWMHFDQMH�RERULQH�VXVSHQ]LMH�WOD�YDQ�VDNXSOMDþD��6OLND���GHVQR���7DNRÿHU��VYDNL�VDNXSOMDþ�
MH� SRVWDYOMHQ� QD� QDþLQ� GD� FMHORNXSDQ� VDGUåDM� SRYUãLQVNRJ� RWMHFDQMD� �YROXPHQ� YRGH� L�
VXVSHQ]LMH� WOD�� EXGH� VDNXSOMHQ� X� XNRSDQRP� SODVWLþQRP� VSUHPQLNX� ����/�� QHSRVUHGQR�
SRUHG�VYDNRJ�VDNXSOMDþD��6OLND���GHVQR���1HSRVUHGQR�QDNRQ�SRVWDYOMDQMD�VDNXSOMDþD��QD�
SRYUãLQL�VYDNRJ�VDNXSOMDþD�VLPXOLUDQD�MH�12

3
-�JQRMLGED�QD�QDþLQ�GD�MH�UXþQR��SUVNDOLFRP��

DSOLFLUDQD�YRGHQD�RWRSLQD�DPRQLM�QLWUDWQRJ��1+
4
NO

3
��REOLND�GXãLND��HNYLYDOHQWQD�NROLþLQL�

JQRMLGEH�RG�����NJ�KD��7LMHNRP�LVWUDåLYDQMD��OLVWRSDG���������YHOMDþD��������QHSRVUHGQR�
QDNRQ� SULURGQLK� L� VLPXOLUDQLK� �NLãHQMHP�� RERULQD� MH� L]PMHUHQ� YROXPHQ� SRYUãLQVNRJ�
RWMHFDQMD�L�SULNXSOMHQ�SURVMHþDQ�X]RUDN�L]�VYDNRJ�VDNXSOMDþD�]D�ODERUDWRULMVNR�XWYUÿLYDQMH�
NRQFHQWUDFLMH�12

3
-.
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1DJLE�WHUHQD�QD�PMHVWX�SRVWDYOMHQLK�VDNXSOMDþD�MH�L]PMHUHQ�SRPRüX�NOLQRPHWUD��6XXQWR�
30����L�L]UDGRP���'�PRGHOD�UHOMHID����'�PRGHO�UHOMHID��6OLND����MH�L]UDÿHQ�QD�QDþLQ�GD�
MH� REDYOMHQR� VQLPDQMH� WHUHQD� SRPRüX� EHVSLORWQH� OHWMHOLFH�'-,� 3KDQWRP� ��$GYDQFHG� V�
NDPHURP�6RQ\�&026�������´�������03���3ULOLNRP�VQLPDQMD�SULNXSOMHQR�MH�����VQLPDND�
QD�SURVMHþQRM�YLVLQL�OHWD�RG����P��=D�REUDGX�SULNXSOMHQLK�SRGDWDND�NRULãWHQ�MH�VRIWYHUVNL�
SURJUDP�$JLVRIW�3KRWRVFDQ��=D�RULMHQWDFLMX�VQLPDND�QLVX�NRULãWHQH�UHIHUHQWQH�WRþNH�QD�
WHUHQX�YHü�MH�UHNRQVWUXNFLMD�GRELYHQD�SRPRüX�SR]QDWLK�NRRUGLQDWD�YDQMVNH�RULMHQWDFLMH�L�
DXWRPDWVNL�RGUHÿHQLK�WRþDND�SRYH]QLFD��6I0���
8� VYUKX� DQDOL]H� NOLPDWVNLK� SRND]DWHOMD� WLMHNRP� LVWUDåLYDQMD� NRULãWHQL� VX� SRGDFL� V�
PHWHRURORãNH�VWDQLFH�3LQRYD�PHWHR��3LQRYD�G�R�R���ýDNRYHF��NRMD�MH�ELOD�SRVWDYOMHQD�X�
QHSRVUHGQRM�EOL]LQL�LVWUDåLYDQRJ�YLQRJUDGD��
=D�RGUHÿLYDQMH�SHGRORãNLK�NDUDNWHULVWLND�WOD�X]HW�MH�SURVMHþDQ�X]RUDN�X�SRUXãHQRP�VWDQMX�
WH� LQRNV� FLOLQGUL� ����� FP3�� ]D� RGUHÿLYDQMH� KLGUDXOLþNLK� VYRMVWDYD� WOD�� 6YD� LVSLWLYDQMD�
¿]LNDOQR�NHPLMVNLK� L�KLGUDXOLþNLK�NDUDNWHULVWLND�X]RUDND� WOD� L�VOLYQLK�YRGD�SRYUãLQVNRJ�
RWMHFDQMD�VX�SURYHGHQD�X�$QDOLWLþNRP�ODERUDWRULMX�=DYRGD�]D�PHOLRUDFLMH� �0(/,/$%��
$JURQRPVNRJ�IDNXOWHWD�6YHXþLOLãWD�X�=DJUHEX��

3. REZULTATI

3RYUãLQVNR�RWMHFDQMH� �eng. VXUIDFH� UXQRৼ�� MH�KLGUR�SHGR�ORãNL�SURFHV�NRML� VH� MDYOMD�QD�
UHOMHIQR�UD]YLMHQLP�WHUHQLPD��QSU��6OLND�����WH�JD�MH�PRJXüH�GH¿QLUDWL�NDR�XGLR�RERULQD�NRML�
VH�QH�LQ¿OWULUD�X�VROXP�WOD�QHJR�RWMHþH�QMHJRYRP�SRYUãLQRP��2QGUDVHN���������HYHQWXDOQR�
X]URNXMXüL� HUR]LMX� �RYLVQR� R� SRNURYX�� L� WUDQVSRUW� HURGLUDQH�PDVH� �VXVSHQ]LMH�� WOD� QL]�
SDGLQX��,]UDYQLP�PMHUHQMLPD�QDJLED�WHUHQD�LVWUDåLYDQRJ�YLQRJUDGD�-D]ELQD��XWYUÿHQR�MH�
GD�QD�ORNDFLML�SRVWDYOMHQLK�VDNXSOMDþD�SRYUãLQVNRJ�RWMHFDQMD��NOLQRPHWDU�6XXQWR�30����
QDJLE�WHUHQD�L]QRVL�������D�ãWR�MH�SRWYUÿHQR�L�L]UDGRP���'�PRGHOD�UHOMHID��6OLND�����1D�WDNR�
UHOMHIQR�UD]YLMHQRP�WHUHQX��PRJXüH�MH�RþHNLYDWL�UHODWLYQR�L]UDåHQLMH�SRYUãLQVNR�RWMHFDQMH�
XVOLMHG�LQWHQ]LYQLMLK�RERULQD��SRJRWRYR�XNROLNR�MH�SRYUãLQD�WOD�EH]�YHJHWDFLMVNRJ�SRNURYD�
L�LOL�VH�SOLWNR�REUDÿXMH��D�ãWR�QLMH�ELR�VOXþDM�QD�LVWUDåLYDQRM�ORNDFLML��1DLPH��XSUDYR�X�FLOMX�
VSUMHþDYDQMD�HUR]LMH�WOD�QD�ORNDFLML�-D]ELQD�VH�SURYRGL�PHÿXUHGQD�WHKQRORJLMD�WUDYQDWRJ�
PDOþD�þLMD�XORJD�MH�YLãHVWUXND��RERJDüLYDQMH�WOD�RUJDQVNRP�WYDUL��UHGXFLUDQMH�]ELMHQRVWL�
WOD�� RPRJXüDYDQMH� SUDYRYUHPHQH� ]DãWLWH� RG� EROHVWL�ãWHWQLND�� SRWLFDQMH� ELRUD]QROLNRVWL�
SRYUãLQVNRJ�VROXPD�LWG����
1DLPH��SUHWKRGQH�SHGRORãNH�DQDOL]H�QD�ORNDOLWHWX�-D]ELQD��%DåRQ�L�VXU���������2QGUDãHN�
L� VXU��� QHREMDYOMHQR�� VX� SRWYUGLOD� GD� MH� WOR� HNVSHULPHQWDOQRJ� SRGUXþMD� -D]ELQD� YUOR�
DQWURSRJHQL]LUDQR�WH�GD�SUHPD�UHFHQWQRM�NODVL¿NDFLML�WDOD�+UYDWVNH��+XVQMDN��������SULSDGD�
UHGX�VHPLWHUHVWULþQLK��VHPLKLGURPRUIQLK��WDOD��UD]UHGX�DQWURSRJHQLK�VHPLWHUHVWULþNLK�WDOD��
WLSX�ULJRODQR�VHPLWHUHVWULþNR�WOR��SRGWLS��L]�SVHXGRJOHMD�QD�SDGLQDPD�REURQDND��YDULMHWHW��
SOLWNR� ULJRODQR���0LMHãDQMHP� L� KRPRJHQL]LUDQMHP� YLãH� SULURGQLK� KRUL]RQDWD� GXERNRP�
REUDGRP� �ULJRODQMHP�� QDVWDR� MH� ¿]LNDOQR�NHPLMVNL� UHODWLYQR� KRPRJHQLML� SRYUãLQVNL�
DQWURSRJHQL�KRUL]RQW� ULJRVROD��NRML�RYLVQR�R�SR]LFLML�YLQRJUDGD�QD� LVWUDåLYDQRM� ORNDFLML�
YDULUD�SR�GXELQL�RG����GR����FP��,VWUDåLYDQL�SRGWLS�WOD�MH�]ERJ�VYRMLK�QHSRYROMQLK�SULMH�
VYHJD�¿]LNDOQLK� �VODED�YRGRSURSXVQRVW�� YHOLND� ]ELMHQRVW� WM� YROXPQD�JXVWRüD��SRYHüDQL�
XGLR�þHVWLFD�SUDKD�L�JOLQH��QHVWDELOQD�VWUXNWXUD��L�NHPLMVNLK�]QDþDMNL��VODED�RSVNUEOMHQRVW�
RUJDQVNRP�WYDUL��SRYHüDQD�NLVHORVW���+XVQMDN��������2QGUDãHN�L�VXU���QHREMDYOMHQR��QD�
QDJQXWLP�WHUHQLPD�YUOR�VNORQ�HUR]LML�YRGRP��7DNRÿHU��SVHXGRJOHM�REURQþDQL��ULJRVRO��V�
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L]UDåHQLMLP�QDJLERP�XJODYQRP�VH�NRULVWL�]D�X]JRM�YLQRYH�OR]H��L�YRüD��WH�MH�SUL�XNODQMDQMX�
QDYHGHQLK�SHGRORãNLK�RJUDQLþHQMD�L�SRGL]DQMX�SORGQRVWL�WOD��SRWUHEQR�UHGRYLWR�SURYRGLWL�
DJURWHKQLþNH�L�KLGURWHKQLþNH�PMHUH�XUHÿHQMD�WOD��+XVQMDN��������5RPLü�L�VXU����������8�
RYRPH�LVWUDåLYDQMX�VPR�VH�IRNXVLUDOL�VDPR�QD�YUOR�SOLWNL�SRYUãLQVNL�VORM�WOD���������EXGXüL�
VH�QD�QMHPX�RGYLMD�SRYUãLQVNR�RWMHFDQMH��PHÿXWLP�SRWUHEQR�MH�QDSRPHQXWL�GD�VH�RQ�SR�
YHüLQL� ¿]LNDOQR�NHPLMVNLK� SDUDPHWDUD� ELWQR� UD]OLNXMH� RG� GXEOMLK� VORMHYD�$S� KRUL]RQWD�
�SRGDFL� QLVX� SULND]DQL��� 7LMHNRP� DQDOL]H� KLGUDXOLþNLK� SDUDPHWDUD� WOD� SR� SRMHGLQLP�
KRUL]RQWLPD� L� QD� WHPHOMX� UH]XOWDWD� SURYHGHQLK� PMHUHQMD� LQ¿OWUDFLMH� YRGH� �PLQL� GLVN�
LQ¿OWURLPHWDU��XWYUÿHQH� VX�QLVNH�YULMHGQRVWL�KLGUDXOLþNH�SURYRGOMLYRVWL� WOD� �SRGDFL�QLVX�
SULND]DQL���XND]XMXüL�QD�RSDVQRVW�RG�PRJXüHJ�SRYUãLQVNRJ�RWMHFDQMD�RERULQD��8WYUÿHQD�
UHDNFLMD� WOD� �S+ ������ X� DQDOL]LUDQRP� SRYUãLQVNRP� VORMX� MH� YUOR� SRYROMQD� V� DVSHNWD�
YLQRJUDGDUVNH�SURL]YRGQMH��EXGXüL�MH�QD�SRYUãLQL�REDYOMHQD�NDOFL¿NDFLMD�WHUHQD��7DEOLFD�
����3UHPD�PHKDQLþNRP�VDVWDYX�SRYUãLQVNRJ�VORMD�WOD�XWYUÿHQ�MH�SRYHüDQ�VDGUåDM�þHVWLFD�
SUDKD��������L�JOLQH�������GRN�MH�XGLR�þHVWLFD�SLMHVND�JRWRYR�]DQHPDULY�������WH�MH�WOR�
PRJXüH�RNDUDNWHUL]LUDWL�VD�SUDãNDVWR�JOLQDVWR�LORYDVWRP�WHNVWXURP��7DEOLFD����

6OLND����3ULND]�UD]OLþLWLK�SR]LFLMD���'�PRGHOD�QDVDGD�YLQRJUDGD�QD�LVWUDåLYDQRM�ORNDFLML�
-D]ELQD�VD�R]QDþHQLP�PMHVWLPD�������L����SRVWDYOMHQLK�VDNXSOMDþD�SRYUãLQVNRJ�RWMHFDQMD�
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7DEOLFD����0HKDQLþNL�VDVWDY�L�RGUHÿHQL�NHPLMVNL�SDUDPHWUL�SRYUãLQVNRJ�VORMD�WOD�QD�
ORNDFLML�-D]ELQD

Dubina
(cm)

Parametri

pH (H2O)
25°C

EC. (25°C)
dS/m

Humus
(%)

P
2
O

5
K

2
O NO3

mg/100g mg/kg

0 - 15

6,94 0,049 2,1 2,2 9,69 <3,54

Mehanički sastav

Pijesak 
(2-0,063 mm)

Prah 
(0,063-0,002 mm)

Glina 
(< 0,002 mm)

7 68 25

7LMHNRP�SHULRGD�LVWUDåLYDQMD�QD�ORNDFLML�-D]ELQD�XNXSQD�NROLþLQD�RERULQD�MH�L]QRVLOD�����
PP��6OLND�����8NXSQR�MH�ELOR�ãHVW�RERULQVNLK�GRJDÿDQMD��RG�NRMLK�þHWLUL�SULURGQD�L�GYD�
VLPXOLUDQD� �NLãHQMHP�� �������� L� ������������� RERULQVND� GRJDÿDMD� UD]OLþLWRJ� LQWHQ]LWHWD�
�6OLND���� L� WUDMDQMD��L]PHÿX���L����VDWD��SRGDFL�QLVX�SULND]DQL���3UYL�RERULQVNL�GRJDÿDM�
���������MH�VLPXOLUDQ�NLãHQMHP�NDNR�EL�VH�XWYUGLR�XþLQDN�UHODWLYQR�YHüH�NROLþLQH�RERULQD�
����PP��L�MDþHJ�LQWHQ]LWHWD��X�WUDMDQMX�RG�VYHJD���VDWD��QD�LQWHQ]LWHW�SRYUãLQVNRJ�RWMHFDQMD�L�
NRQFHQWUDFLMX�QLWUDWD�QHSRVUHGQR�QDNRQ�JQRMLGEH��6OLND�����1DMYLãD�NRQFHQWUDFLMDH�QLWUDWD�
�JRWRYR����PJ�O��X�YRGDPD�SRYUãLQVNRJ�RWMHFDQMD�MH�XWYUÿHQD�QDNRQ�SUYRJ��VLPXOLUDQRJ��
RERULQVNRJ�GRJDÿDMD��WM�X�SUYRP�X]RUNX�YRGD�SRYUãLQVNRJ�RWMHFDQMD��6OLND����

6OLND����'LQDPLND�RERULQD�L�SRYUãLQVNRJ�RWMHFDQMD��/��WH�NRQFHQWUDFLMH�QLWUDWD��PJ�/��X�
X]RUFLPD�VOLYQLK�YRGD�WLMHNRP�SRMHGLQLK�RERULQVNLK�GRJDÿDMD�X�SHULRGX�LVWUDåLYDQMD�QD�

ORNDFLML�-D]ELQD
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0HÿXWLP��X�LVWRPH�X]RUNX�MH�XWYUÿHQD�L�UHODWLYQR�QDMPDQMD�NROLþLQD��YROXPHQ��SRYUãLQVNRJ�
RWMHFDQMD��RG�VYHJD������PP����������1DNRQ�WRJD��X�GUXJRP�RERULQVNRP�GRJDÿDMX�NRML�
MH�WUDMDR���VDWL�L�SULOLNRP�NRMHJ�MH�SDOR����PP�RERULQD��NROLþLQD�SRYUãLQVNRJ�RWMHFDQMD�
MH�L]QRVLOD�������������PP���D�NRQFHQWUDFLMD�QLWUDWD�VYHJD����PJ�/��6OLND�����0HÿXWLP��
SULOLNRP� WUHüHJ� RERULQVNRJ� GRJDÿDMD� ��������� NRML� MH� WUDMDR� �� VDWL� L� SULOLNRP� NRMHJ� MH�
SDOR����PP�RERULQD��NROLþLQD�SRYUãLQVNRJ�RWMHFDQMD�MH�L]QRVLOD�������������PP���DOL�MH�
NRQFHQWUDFLMD�QLWUDWD�L]QRVLOD�UHODWLYQR��X�RGQRVX�QD�SUHWKRGQL�X]RUDN��YLVRNLK����PJ�/�
(Slika 3). 

8WYUÿHQL�ÄVNRN³��QDJOL�SRUDVW��NRQFHQWUDFLMH�QLWUDWD�X�YRGL�SRYUãLQVNRJ�RWMHFDQMD�SULOLNRP�
WUHüHJ�RERULQVNRJ�GRJDÿDMD�X�RGQRVX�QD�SUHWKRGQL� �GUXJL�RERULQVNL�GRJDÿDM���PRJXüH�
MH�REUD]ORåLWL�W]Y��ÄHIHNWRP�UD]UMHÿHQMD³��1DLPH��UHODWLYQR�QLVND�NRQFHQWUDFLMD�QLWUDWD�X�
VOLYQLP�RERULQVNLP�YRGDPD�QDNRQ�GUXJRJ�X]RUNRYDQMD�����PJ�/��MH�YUOR�YMHURMDWQR�ELOD�
ÄUD]ULMHÿHQD³� X� UHODWLYQR� YHOLNRP� YROXPHQX� ����� /�� VOLYQLK� YRGD�� 6XSURWQR�� SULOLNRP�
LGXüHJ��WUHüHJ��RERULQVNRJ�GRJDÿDMD��YROXPHQ�VOLYQLK�YRGD�MH�L]QRVLR�VDPR������/�WH�MH�
L]�WRJ�UD]ORJD�ÄNRQFHQWULUDR³�UHODWLYQR�YLVRN�VDGUåDM�QLWUDWD�����PJ�/��X�VYRPH�YROXPHQX�
�6OLND�����0HÿXWLP��QDNRQ�WUHüHJ�RERULQVNRJ�GRJDÿDMD��NRQFHQWUDFLMD�QLWUDWD�X�VOLYQLP�
RERULQVNLP�YRGDPD� MH�NRQWLQXLUDQR�RSDGDOD�� V����PJ�/��þHWYUWL�RERULQVNL�GRJDÿDM��QD�
VYHJD� ����PJ�/� �]DGQML� RERULQVNL� GRJDÿDM�� �6OLND� ���� VXJHULUDMXüL� GD� VH� YHüLQD� QLWUDWD�
LVSUDOD�SULOLNRP�SUHWKRGQLK�RERULQVNLK�GRJDÿDMD�
1D�WHPHOMX�L]QHVHQRJ�PRåH�VH�NRQVWDWLUDWL�NDNR�VX�UD]OLþLWL�LQWHQ]LWHW�L�NROLþLQD�RERULQD�
ELWQR�XWMHFDOL�QD�GLQDPLNX�NRQFHQWUDFLMH�QLWUDWD�X�VOLYQLP�RERULQVNLP�YRGDPD�YLQRJUDGD��
3RYUãLQVNR� RWMHFDQMH� L� HUR]LMD� WOD� �6OLND� �� GHVQR�� NRMD� MH� WDNRÿHU� XWYUÿHQD� WLMHNRP�
SRMHGLQLK�RERULQVNLK�GRJDÿDMD� �SRGDFL�QLVX�SULND]DQL��PRåH�VWRJD�]QDWQR�XWMHFDWL� L�QD�
NDNYRüX�RNROQLK�UHFLSLMHQDWD�VOLYQLK�YRGD��QSU��PHOLRUDFLMVNL�NDQDOL��SRWRFL��DNXPXODFLMH��
MH]HUD��SRG]HPQH�YRGH��QD�QDþLQ�GD�üH�VH�SRMHGLQH�NHPLMVNH�VXSVWDQFH��X�RYRPH�VOXþDMX�
QLWUDWL��RGQRVQR�HURGLUDQL�DQ�RUJDQVNL�NRORLGL�WOD�LVWDORåLWL�X�QMLPD�L�LPDWL�XWMHFDM�QD�QMLK��
3ULPMHULFH��SRYHüDQMHP�QLWUDWD�X�SRYUãLQVNLP�YRGQLP�UHVXUVLPD�PRåH�GRYHVWL�GR�SURFHVD�
DQWURSRJHQH�HXWUR¿NDFLMH��)LOLSRYLü�L�VXU���������2QGUDãHN�L�VXU����������GRN�SRYHüDQD�
NRQFHQWUDFLMD�QLWUDWD�X�YRGL��KUDQL��PRåH�LPDWL�QL]�QHJDWLYQLK�XþLQDND�QD�QDãH�]GUDYOMH�
�%XEDOR���������GHWDOMQLMH�SRMDãQMHQR�NDVQLMH���
8�VNODGX�V�QDYHGHQLP��GXãLN� L]�PLQHUDOQLK� L�LOL�RUJDQVNLK�JQRMLYD�NRMD� VH�SULPMHQMXMX�
X�SROMRSULYUHGQRM�SURL]YRGQML�SUHGVWDYOMD�MHGDQ�RG�JODYQLK�SULWLVDND�QD�YRGQH�UHVXUVH�X�
(XURSL� ��������((=�� L� VYLMHWX��.DNR�EL�VH�]DãWLWLOL�YRGQL� UHVXUVL�RG�ãWHWQRJ�GMHORYDQMD�
QLWUDWD� L]� SROMRSULYUHGH� NDR� SRWHQFLMDOQRJ� L]YRUD� RQHþLãüHQMD�� ������ MH� XVYRMHQD� W]Y��
1LWUDWQD� GLUHNWLYD�� RGQRVQR� 'LUHNWLYD�9LMHüD� HXURSVNH� HNRQRPVNH� ]DMHGQLFH� R� ]DãWLWL�
YRGD� RG� RQHþLãüHQMD� NRMH� X]URNXMX� QLWUDWL� SROMRSULYUHGQRJ� SRGULMHWOD� ��������((=���
1DLPH��SRYHüDQD�NRQFHQWUDFLMD�QLWUDWD�X�YRGDPD� L� KUDQL�SUHGVWDYOMD�SRWHQFLMDODQ� UL]LN�
]D�]GUDYOMH�OMXGL��8WYUÿHQR�MH�X�EURMQLP�VWXGLMDPD�GD�SRYHüDQD�NRQFHQWUDFLMRP�QLWUDWD�
X� YRGL� ]D� SLüH� PRåH� X� OMXGVNRPH� RUJDQL]PX� X]URNRYDWL� UD]QD� DNXWQD� L�LOL� NURQLþQD�
�NDQFHURJHQR��REROMHQMD� �1XMLü� L�+DEXGD�6WDQLü��������� ,]� WRJ� UD]ORJD�VX�PDNVLPDOQR�
GRSXãWHQH�NRQFHQWUDFLMH�QLWUDWD�X�YRGL�]D�SLüH�QD�QDFLRQDOQRM�UD]LQL�����PJ�/��UHJXOLUDQH�
3UDYLOQLNRP�R�]GUDYVWYHQRM� LVSUDYQRVWL�YRGH�]D�SLüH��11�����������7DNRÿHU��RGUHÿHQL�
VWDQGDUGL�� LQGHNVL� L� SRND]DWHOML� �NRQFHQWUDFLMH� QLWUDWD� L� GU��� NDNYRüH� SRYUãLQVNLK� YRGD�
�XNOMXþLYR�SRG]HPQH�YRGH�L�YRGH�-DGUDQVNRJ�PRUD��VX�GH¿QLUDQL�8UHGERP�R�VWDQGDUGX�
NDNYRüH�YRGD� �11����������11�����������3RWUHEQR� MH� QDSRPHQXWL� NDNR� VX�XWYUÿHQH�
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NRQFHQWUDFLMH� QLWUDWD� X� SRYUãLQVNLP� VOLYQLP� YRGDPD� SRYUHPHQR�� WLMHNRP� SHULRGD�
LVWUDåLYDQMD� SUHPDãLOH� �SUYL� RERULQVNL� GRJDÿDM� VD� ��� PJ�/��� RGQRVQR� JRWRYR� GRVHJOH�
�WUHüL�RERULQVNL�GRJDÿDM�V����PJ�/��PDNVLPDOQR�GRSXãWHQX�NRQFHQWUDFLMX�QLWUDWD�X�YRGL�
]D�SLüH��6OLND�����7DNRÿHU��SUHPD�NDWHJRUL]DFLML�8UHGEH�R�VWDQGDUGX�NDNYRüH�YRGD��11�
���������11����������X�YHüHP�EURMX�X]RUDND�VOLYQLK�YRGD�L]�YLQRJUDGD�NRQFHQWUDFLMD�
QLWUDWD�MH�ELOD�YLãHVWUXNR�YHüD�RG�JUDQLþQLK�YULMHGQRVWL������PJ�1�/��]D�NDWHJRULMX�GREURJ�
HNRORãNRJ�VWDQMD�SRYUãLQVNLK�YRGD��
%H]� RE]LUD� QD� UHODWLYQR� YHOLNX� NRQFHQWUDFLMX� MHGQRNUDWQR� DSOLFLUDQLK� QLWUDWD� X� RYRPH�
LVWUDåLYDQMX� ����� NJ�KD��� þLQMHQLFD� MH� GD� QD� LVWUDåLYDQRP� ORNDOLWHWX� SRVWRMH� SULURGQL�
NOLPDWVNL��QSU��UHODWLYQR�L]UDåHQLMH�L�LQWHQ]LYQLMH�RERULQH��L�SHGRORãNL��GXERNR�REUDÿHQD�
DQWURSRJHQD� WOD� QD� QDJQXWLP� SR]LFLMDPD�� XYMHWL� NRML� IDYRUL]LUDMX� SRYUãLQVNR� RWMHFDQMH�
�QSU��!�����WLMHNRP�SHWRJ�RERULQVNRJ�GRJDÿDMD���,]�WRJ�UD]ORJD�MH�SRWUHEQR�DJURWHKQLþNH�
PMHUH� JQRMLGEH� SURYRGLWL� VXNODGQR� QDþHOLPD� GREUH� SROMRSULYUHGQH� SUDNVH� NDNR� EL�
VH� VPDQMLR�L]EMHJDR� UL]LN� RQHþLãüHQMD� YRGQLK� �L� RVWDOLK� RNROLãQLK�� UHVXUVD� QLWUDWLPD� L]�
poljoprivrede.

9LQRJUDGDUVNL� SRORåDML� NRQWLQHQWDOQRJ� L� PHGLWHUDQVNRJ� GLMHOD� +UYDWVNH� XJODYQRP�
VX� SR]LFLRQLUDQL� QD� UHOMHIQR� UD]YLMHQLP� �QDJQXWLP�� WHUHQLPD� WH� VX� VWRJD� YUOR� SRGORåQL�
L]UDåHQLMHP�SRYUãLQVNRP�RWMHFDQMX�VOLYQLK�YRGD�L�HUR]LML�WOD��,]�WRJ�UD]ORJD�X�NRQWLQHQWDOQRP�
GLMHOX�YUOR�þHVWR�VH�SULPMHQMXMH�DJURWHKQLþND�PMHUD�PHÿXUHGQRJ�]DWUDYQMLYDQMD��PDOþD��
YLQRJUDGD��8�VNORSX�SURYHGHQLK�LVWUDåLYDQMD�X�]DJUHEDþNRP�YLQRJRUMX�-D]ELQD�RGDEUDQD�
MH� QDJQXWD� SORKD� YLQRJUDGD� VD� PHÿXUHGQLP� WUDYQDWLP� PDOþHP� QD� NRMRM� MH� DSOLFLUDQD�
MHGQRNUDWQD� GR]D� 1�JQRMLYD�� WH� MH� SUDüHQD� GLQDPLND� RERULQD�� SRYUãLQVNRJ� RWMHFDQMD� L�
NRQFHQWUDFLMD�QLWUDWD�X�VOLYQLP�SRYUãLQVNLP�YRGDPD��8WYUÿHQR�MH�GD�RYLVQR�R�LQWHQ]LWHWX�
RERULQVNLK�GRJDÿDMD�SRYUãLQVNR�RWMHFDQMH�PRåH�YDULUDWL�L]PHÿX���L�!������D�NRQFHQWUDFLMD�
QLWUDWD� X� VOLYQLP� YRGDPD�PRåH� GRVHüL� L� JRWRYR� ���PJ�/��5H]XOWDWL� LVWUDåLYDQMD� MDVQR�
XND]XMX�GD�MH�DJURWHKQLþNX�PMHUX�JQRMLGEH�QD�ORNDFLMDPD�V�L]UDåHQLP�QDJLERP��D�SRVHELFH�
SRWHQFLMDOQR�ãWHWQLK�QLWUDWQLK�REOLND�1�JQRMLYD��QXåQR�REDYOMDWL�X�VNODGX�V�QDþHOLPD�GREUH�
SROMRSULYUHGQH�SUDNVH�V�FLOMHP�GD�VH�VSULMHþH�UL]LFL�RQHþLãüHQMD�YRGD�L�WDOD�QLWUDWLPD�
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WR[LFLW\��+UDQD�X�]GUDYOMX�L�EROHVWL���������������������
>�@� 2QGUDVHN�� *�� �������� ,UULJDWLRQ� LQ� $JURHFRV\VWHPV�� '2,�� ��������LQWHFKR-

SHQ��������,QWHFK2SHQ��/RQGRQ��8.�
>��@� 2QGUDãHN��*��3HWRãLü��'��0XVWDü��,��)LOLSRYLü��9��3HWHN��0��/D]DUHYLü��%��%XEDOR��

0����������9RGD�X�DJURHNRVXVWDYLPD��6YHXþLOLãWH�X�=DJUHEX��$JURQRPVNL�IDNXOWHW��
=DJUHE������VWU�

[11] Romić, D., Husnjak, S., Mesić, M., Salajpal, K., Barić, K., Poljak, M., Romić, M., 
Konjačić, M., Vnučec, I., Bakić, H. et al. (2014): Utjecaj poljoprivrede na onečišćenje 
površinskih i podzemnih voda u Republici Hrvatskoj, Hrvatske vode, Sveučilište u 
Zagrebu Agronomski fakultet.
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.26.

MJERENA U 20-GODIŠNJEM RAZDOBLJU

6$ä(7$.��1D�WHUHQVNRP�SRNXVX�V�UD]OLþLWLP�NROLþLQDPD�PLQHUDOQRJ�GXãLND���������������
���������L�����NJ�1�KD-1��PMHUHQ�MH�GUHQVNL�LVWHN�X�UD]GREOMX�RG�OLVWRSDGD�������GR�SURV-
LQFD�������JRGLQH��3URYHGHQD�MH�XVSRUHGED�SURVMHþQRJ�GUHQVNRJ�LVWHND�L]����GUHQVNLK�FL-
MHYL�VD�L]UDþXQDWLP�YLãNRYLPD�YRGH��7LS�WOD�QD�NRMHP�MH�SURYHGHQR�LVWUDåLYDQMH�MH�3VHX-

GRJOHM�UDYQLþDUVNL��KLGURPHOLRULUDQ�FLMHYQRP�GUHQDåRP��V�$FK���(FJ���(FJ���%WJ�VOLMHGRP�
KRUL]RQDWD�WOD��3ORGRVPMHQD�MH�XNOMXþLYDOD�þHWLUL�NXOWXUH��NXNXUX]��R]LPX�SãHQLFX��XOMDQX�
UHSLFX�L�VRMX��3RNXVQL�JQRMLGEHQL��WUHWPDQL�ELOL�VX�����.RQWUROD�QHJQRMHQR�����1��3.�����
1����3.�����1����3.�����1����3.��1����3.��1����3.���IRVIRJLSV��1����3.���=HROLW���
WXI���&D&2

3
�����1����3.�L�����&UQL�XJDU��3URVMHþQD�JRGLãQMD���������������NROLþLQD�RER-

ULQD�]D�QDMEOLåX�PHWHRURORãNX�SRVWDMX�L]QRVL�����PP�JRGLãQMH��8�UD]GREOMX�LVWUDåLYDQMD�
SURVMHþQD�NROLþLQD�RERULQD�L]QRVLOD�MH�����PP�JRGLãQMH��*RGLãQMH�YDULUDQMH�L]PMHUHQRJ�
LVWHND�PLMHQMDOR�VH�WLMHNRP�UD]GREOMD�LVWUDåLYDQMD�RG�PLQLPDOQR���PP�X�������JRGLQL�GR�
PDNVLPDOQR�����PP�X�������JRGLQL��1D�WHPHOMX�SULNXSOMHQLK�SRGDWDND��SURVMHþQL�GUHQVNL�
LVWHN�L]QRVLR�MH��������SURVMHþQH�NROLþLQH�RERULQH�L]PMHUHQH�QD�SRNXVQRP�SROMX��8�XV-
SRUHGEL�V�YLãNRP�YRGH��GUHQDåD�MH�XNORQLOD�MH��������YLãND�YRGH�L]�SROMD�
./-8ý1(�5,-(ý,��XþLQNRYLWRVW�FLMHYQH�GUHQDåH��SVHXGRJOHM��HYDSRWUDQVSLUDFLMD��YLãDN�
vode

$%675$&7��,Q�D�¿HOG�WULDO�ZLWK�GL൵HUHQW�TXDQWLWLHV�RI�PLQHUDO�QLWURJHQ��������������������
����DQG�����NJ�1�KD-1���GUDLQ�GLVFKDUJH�ZDV�PHDVXUHG�LQ�WKH�SHULRG�IURP�2FWREHU������WR�
'HFHPEHU��������$�FRPSDULVRQ�ZDV�PDGH�EHWZHHQ�WKH�DYHUDJH�GUDLQ�GLVFKDUJH�IURP����
GUDLQ�SLSHV�DQG�WKH�FDOFXODWHG�H[FHVV�ZDWHU��7KH�VRLO�W\SH�RQ�ZKLFK�WKH�UHVHDUFK�ZDV�FRQ-

GXFWHG�ZDV�ORZODQG�SVHXGRJOH\��K\GURDPHOLRUDWHG�XVLQJ�SLSH�GUDLQDJH��ZLWK�$FK���(FJ���
(FJ���%WJ�VHTXHQFH�RI�VRLO�KRUL]RQV��7KH�FURSV�URWDWLRQ�LQFOXGHG�IRXU�FURSV��PDL]H��ZLQWHU�
ZKHDW��UDSHVHHG�DQG�VR\��7KH�WULDO�IHUWLOL]HU�WUHDWPHQWV�ZHUH�����FRQWURO�±�XQIHUWLOL]HG�����
1��3.�����1����3.�����1����3.�����1����3.�����1����3.�����1����3.���SKRVSKRJ\S-

VXP�����1����3.���]HROLWLF�WX൵���&D&2
3
�����1����3.�DQG�����EODFN�IDOORZ��7KH�DYHUDJH�
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DQQXDO�SUHFLSLWDWLRQ�TXDQWLW\�������������DW�WKH�QHDUHVW�PHWHRURORJLFDO�VWDWLRQ�ZDV�����
PP�SHU�\HDU��,Q�WKH�UHVHDUFK�SHULRG��WKH�DYHUDJH�DQQXDO�SUHFLSLWDWLRQ�TXDQWLW\�HTXDOOHG�
����PP�SHU�\HDU��7KH�PHDVXUHG�GLVFKDUJH�UDQJHG�GXULQJ�WKH�UHVHDUFK�SHULRG�IURP�D�PLQL-
PXP�RI���PP�LQ������WR�D�PD[LPXP�RI�����PP�LQ�������%DVHG�RQ�WKH�FROOHFWHG�GDWD��WKH�
DYHUDJH�GUDLQ�GLVFKDUJH�ZDV��������RI�WKH�DYHUDJH�SUHFLSLWDWLRQ�TXDQWLW\�PHDVXUHG�LQ�WKH�
WHVW�SORW��,Q�YLHZ�RI�H[FHVV�ZDWHU��GUDLQDJH�UHPRYHG��������RI�LW�IURP�WKH�¿HOG��
.(<:25'6��H൶FLHQF\�RI�SLSH�GUDLQDJH��SVHXGRJOH\��HYDSRWUDQVSLUDWLRQ��H[FHVV�ZDWHU�

1. UVOD

9RGD�NDR� L]X]HWQR�YDåDQ�SULURGQL� UHVXUV�SUHGVWDYOMD�NOMXþ�RGUåLYRJ� UD]YRMD��8�SULURG-

QLP�XYMHWLPD��SUHGVWDYOMD�VDVWDYQL�GLR�WOD��JGMH�MH�SR]QDYDQMH�YRGQLK�RELOMHåMD�VDPRJ�WOD�
WHPHOM�VYLK�KLGURWHKQLþNLK�LOL�DJURWHKQLþNLK�PHOLRUDFLMVNLK�]DKYDWD�V�FLOMHP�RGUåDYDQMD�
YRGR]UDþQRJ� UHåLPD� �3HWRãLü���������7OD�JGMH� VH�SRMDYOMXMH�QHPRJXüQRVW�REUDGH� ��]ERJ�
SUHNRPMHUQRJ� VDGUåDMD� YRGH� PRJX� VH� XþLQNRYLWR� UD]YLWL� X� REUDGLYD� SROMRSULYUHGQD�
]HPOMLãWD�SULPMHQRP�KLGUR�L�DJUR�PHOLRUDWLYQLK�WUHWPDQD��7RPLü�L�GUXJL���������6WRJD��
SRMDP�SRG]HPQH�RGYRGQMH�SRGUD]XPLMHYD�RGYRÿHQMH� VXYLãQLK�YRGD�V�SROMRSULYUHGQRJ�
]HPOMLãWD�X]�SRPRü�SRG]HPQLK�RGQRVQR�GUHQDåQLK�FLMHYL��X]�RþHNLYDQR�WUDMQR�SREROMãDQMH�
WOD�]D�X]JRM�UD]OLþLWLK�SROMRSULYUHGQLK�NXOWXUD��'DQDV�VH�EURMQD� LVWUDåLYDQMD�ED]LUDMX�QD�
SULPMHQL�SRG]HPQH�GUHQDåH�X�VYUKX�VPDQMHQMD�VDOLQLWHWD� WOD��SREROMãDQMX�NDUDNWHULVWLND�
WOD�L�SRYHüDQMX�SULQRVD�XVMHYD��%RWFKHU�L�GUXJL��������6NDJJV�L�7LEUL]L��������+RUQEXFN-

OH�L�GUXJL���������2SUDYGDQR�GMHORYDQMH�GUHQDåQLK�FLMHYL�NUR]�SRYHüDQMH�SULQRVD�LVSLWL-
YDQLK�XVMHYD�LVWUDåHQR�MH�RG�VWUDQH�QHNROLNR�DXWRUD��7RPLü�L�GUXJL��������âLPXQLü���������
5LW]HPD��������L�*KXPPDQ��������]DELOMHåLOL�VX�VPDQMHQMH�(&�YULMHGQRVWL�NRULãWHQMHP�
GUHQDåQRJ�VXVWDYD�RGYRGQMH�]D������L�������5D]PDN�GUHQVNLK�FLMHYL�RGQRVQR�UD]PDN�QD�
NRMHP�MH�SRWUHEQR�XJUDGLWL�GUHQDåX��VPDWUD�VH�MHGQLP�RG�NOMXþQLK�HOHPHQDWD�NRG�VDPRJ�
SRVWDYOMDQMD��3HWRãLü���������7DNR�VX�7RPLü�L�GUXJL��������LVSLWLYDOL�XWMHFDM�UD]OLþLWLK�UD]-
PDND�L]PHÿX�RGYRGQLK�FLMHYL�QD�SULQRV�UDWDUVNLK�NXOWXUD�WH�]DELOMHåLOL�]DGRYROMDYDMXüH�
SULQRVH�SUL�UD]PDNX�FLMHYL�RG����PHWDUD��
6�RE]LURP�GD�VH�RGYRGQMD�VPDWUD�YDåQRP�SUDNVRP�XSUDYOMDQMD�YRGDPD�WH�SUHGVWDYOMD�VDV-
WDYQL�GLR�XþLQNRYLWLK�VXVWDYD�SURL]YRGQMH�XVMHYD��SURGXNWLYQRVW�SROMRSULYUHGQLK�]HPOMLãWD�
PRåH�VH�RGUåDWL�L�SREROMãDWL�VDPR�DNR�VH�SURYRGH�SRVWXSFL�RGYRGQMH�QD�]HPOMLãWLPD�SRG�
XVMHYLPD�NRMD�VX�WUHQXWQR�SRJRÿHQD�YLãNRP�YRGH�L�YLVRNLP�YRGRVWDMLPD��6WRJD��FLOM�RYRJ�
LVWUDåLYDQMD�ELR� MH�SULND]DWL�XWMHFDM� FLMHYQH�GUHQDåH�QD�XNODQMDQMH�YLãND�YRGH� L]�SROMR-

SULYUHGQRJ�WOD�WRNRP�GYDGHVHWRJRGLãQMHJ�SHULRGD��

2. MATERIJALI I METODE

8�UDGX�VX�SULND]DQL�SRGDWFL�R�GUHQVNRP�LVWHNX�VD�YLãHJRGLãQMHJ�SROMVNRJ�SRNXVD�SRVWDY-

OMHQRJ�X�3RWRNX��3RSRYDþD��QD�WDEOL�7���MRã�������JRGLQH��7LS�WOD�QD�NRMHPX�MH�SURYHGHQR�
LVWUDåLYDQMH�MH�UDYQLþDUVNL��GLVWULþQL��GUHQLUDQL�SVHXGRJOHM��3RNXV�MH�SRVWDYOMHQ�WDNR�GD�VH�
SRYUãLQD�NRMX�]DX]LPD�SRMHGLQD�SRNXVQD�YDULMDQWD�GLMHOL�X�þHWLUL�SRQDYOMDQMD��RGQRVQR�X�
þHWLUL�SDUFHOH��9HOLþLQD�SRNXVQH�SDUFHOH�XYMHWRYDQD�MH�UD]PDNRP�GUHQVNLK�FLMHYL��NDR�L�V�
QMLKRYRP�GXåLQRP��=ERJ�VWDJQDFLMH�YRGH�X�SUR¿OX�WOD��GUHQVNH�FLMHYL�SRVWDYOMHQH�VX�QD�
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SURVMHþQRM�XGDOMHQRVWL�RG����PHWDUD��6YDND�YDULMDQWD�XNOMXþXMH�GYLMH�GUHQVNH�FLMHYL��MHGQX�
VD�L�MHGQX�EH]�¿OWHU�PDWHULMDOD��9HOLþLQD�RVQRYQH�SDUFHOH�]D�VYDNX�YDULMDQWX�MH����[�����P��
XNOMXþXMXüL�PHÿXSURVWRUH��8NXSQD�SRYUãLQD�SRNXVD�MH��������P2��D�]DMHGQR�VD�]DãWLWQLP�
SRMDVRP�SRYUãLQD�SRNXVD�L]QRVL��������P2.

3RNXV�VDGUåL����YDULMDQWL�VD�ãHVW�UDVWXüLK�NROLþLQD�SULPLMHQMHQRJ�PLQHUDOQRJ�GXãLND�X�UD-
VSRQX�RG���GR�����NJ�1�KD-1�WH�NRQVWDQWQLP�NROLþLQDPD�IRVIRUD������NJ�3�KD-1) i kalija 

�����NJ�.�KD-1��NRMH�VX�SULPLMHQMHQH�QD�VYLP�YDULMDQWDPD�RVLP�NRQWUROQH� Pokusne vari-

MDQWH�VX���L��.RQWUROD���LL��1��3�.���LLL��1����3�.���LY��1����3�.���Y��1����3�.��
�YL��1����3�.���YLL��1����3�.���IRVIRJLSV�� �YLLL��1����3�.�=HROLWQL� ��WXI��&D&2

3
,

�L[��1����3�.�WH��[��&UQL�XJDU�±�REUDGD�EH]�VMHWYH�L�JQRMLGEH��2VLP�KUDQLYD��1��3��.��QD�
VHGPRM�YDULMDQWL�WOX�MH�X�UD]PDNX�RG�ãHVW�JRGLQD���������������L��������GRGDQ�L�IRVIRJLSV�
X�L]QRVX�RG�����W�KD��2G�������JRGLQH��XPMHVWR�IRVIRJLSVD��X�SULPMHQX�MH�XYUãWHQ�GRORPLW��
1D�RVPRM�YDULMDQWL�X]�KUDQLYD�VH�VYDNH�WUL�JRGLQH�SULPMHQMXMH�L�]HROLWQL�WXI�X�NRPELQDFLML�
sa CaCO

3
�X�NROLþLQL�RG���W�KD�L�WR�SULMH�RVQRYQH�REUDGH�WOD��

7HVW�NXOWXUH�RYLVQH�R�SORGRUHGX�X�UD]GREOMX�RG�������GR�������JRGLQH�ELOH�VX��NXNXUX]�
(=HD�0D\V�/���� ������� ������� ������� ������� ������� ������� XOMDQD� UHSLFD� � �%UDVVLFD�QD-

SXV�/��������������������������������VRMD��*O\FLQH�/��PD[�����������������������L�R]LPD�
SãHQLFD���7ULWLFXP�DHVWLYXP�/����������������������������������������������������L�������
=D�RYDM�UDG�NRULãWHQL�VX�SURVMHþQL�LVWHFL�VYLK����GUHQVNLK�FLMHYL��ãWR�X�VWYDUL�SUHGVWDYOMD����
SRQDYOMDQMD��ãWR�JRYRUL�GD�VX�SRGDWFL�YUOR�SRX]GDQL��,VWHN�MH�PMHUHQ�UXþQR�QD�GQHYQRM�RV-
QRYL�WLMHNRP�UD]GREOMD�SRVWRMDQMD�GUHQVNRJ�LVWHND�

.OLPD� LVWUDåLYDQRJ� SRGUXþMD� MH� XPMHUHQR� NRQWLQHQWDOQD��8� XYMHWLPD� WDNYH� NOLPH�� YUOR�
VX� GREUH�PRJXüQRVWL� X]JRMD� QDMYDåQLMLK� UDWDUVNLK� NXOWXUD�� 3ULND]� NOLPH� WHPHOML� VH� QD�
SURVMHþQLP�YULMHGQRVWLPD�PHWHRURORãNLK�SRND]DWHOMD�]D�PHWHRURORãNX�SRVWDMX�6LVDN��]D�
UD]GREOMH�RG�������±�������JRGLQH��7DEOLFD�����1D�WHPHOMX�YLãHJRGLãQMHJ�SURVMHND�L�UD-
VSRUHGD� NROLþLQH� RERULQD�� VUHGQMD� NROLþLQD� RERULQD� ]D� LVWUDåLYDQR� UD]GREOMH� L]QRVLOD� MH�
����PP�JRGLãQMH��GRN�MH�SURVMHþQD�WHPSHUDWXUD�]UDND�L]QRVLOD������°&�ãWR�EL�]QDþLOR�GD�
SRGUXþMH�SULSDGD�XPMHUHQR�WRSORM�YODåQRM�NOLPL�

7DEOLFD����3ULND]�VUHGQMLK�NROLþLQD�RERULQD��PP��WH�SURVMHþQLK�WHPSHUDWXUD�]UDND��°&��
]D�UD]GREOMH�RG���������������JRGLQH��6LVDN

1965-
90.

Suma/ 
ProsjekI II III IV V VI VII VIII IX X XI XII

PP 53 51 59 73 80 90 77 85 80 63 87 65 865

-0,2 2,0 6,6 11,0 15,9 19,0 20,8 19,8 16,1 10,8 5,3 1,4 10,7

.ROLþLQD�RERULQD�QD� ORNDFLML� LVWUDåLYDQMD�X� UD]GREOMX�RG������� GR������� JRGLQH�SULND-
]DQD�MH�X�WDEOLFL����8VSRUHÿXMXüL�NROLþLQH�MHGQRJRGLãQMLK�VXPD�RERULQD�]D�SRMHGLQH�JR-

GLQH�X�LVWUDåLYDQRP�SHULRGX�XRþDYD�VH�GD�VX�WUL�JRGLQH���������������L��������X�SURVMHNX�
]DELOMHåLOH��������YLãH�RERULQD�X�RGQRVX�QD�SURVMHþQX�VXPX�RERULQD�X�UHIHUHQWRP�SHUL-
RGX����������������8�������JRGLQL�]DELOMHåHQD�MH�QDMPDQMD�SRMHGLQDþQD�VXPD�RERULQD�L�
L]QRVLOD�MH�����PP�ãWR�MH�X�RGQRVX�QD�NROLþLQX�RERULQD�X�UHIHUHQWQRP�UD]GREOMX������PP��
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HNYLYDOHQWQR�VPDQMHQMX�RG���������3UYL�LVWHN�YRGH�L]�GUHQVNLK�FLMHYL�]DELOMHåHQ�MH�VUHGL-
QRP�VWXGHQRJ�������JRGLQH��D�SRVOMHGQML�SRþHWNRP�WUDYQMD�������JRGLQH�

7DEOLFD����.ROLþLQD�RERULQD�QD�ORNDFLML�LVWUDåLYDQMD�X�UD]GREOMX
� RG�������GR�������JRGLQH

Godina
Oborine, mm

Suma
I II III IV V VI VII VIII IX X XI XII

1997. 44 55 24 46 73 81 103 63 30 76 127 86 807
1998. 65 23 58 59 103 107 121 87 174 120 102 49 1067
1999. 36 36 24 112 92 74 80 67 67 47 59 79 772
2000. 26 49 72 125 28 48 58 3 82 49 96 79 814
2001. 88 4 102 60 35 121 35 44 197 15 78 35 814
2002. 16 49 32 135 79 63 90 78 112 67 114 41 876
2003. 54 16 8 27 40 29 63 38 91 94 46 7 512
2004. 52 40 51 125 67 101 52 54 97 124 58 46 867
2005. 8 48 55 50 67 66 83 148 83 10 36 91 745
2006. 23 28 33 79 72 42 54 139 38 21 52 41 618
2007. 63 43 82 1 95 28 36 30 141 108 73 49 749
2008. 10 2 74 30 14 108 71 57 95 66 48 85 659
2009. 61 19 40 30 54 73 64 30 29 76 61 65 602
2010. 84 56 60 47 124 170 108 113 167 43 99 48 1120
2011. 8 11 23 21 26 53 44 37 39 60 0 64 385
2012. 23 39 12 35 119 79 23 7 102 76 71 105 692
2013. 117 72 117 60 66 32 57 40 144 38 149 2 893
2014. 40 110 32 129 154 66 93 87 180 133 49 58 1128
2015. 76 78 28 56 177 43 33 38 97 170 34 3 831
2016. 95 121 86 30 96 97 62 90 58 77 98 0 910
2017. 34 50 46 49 99 129 62 45 153 80 76 104 926
2018. 59 115 110 30 112 126 51 56 62 26 52 25 825

Prosjek 49 48 53 61 82 79 66 61 102 72 72 53 795

,]YRU��'+0=��������������0HWHRURORãND�SRVWDMD�6LVDN

(YDSRWUDQVSLUDFLMD� MH� YUOR� YDåDQ� SURFHV� XQXWDU� YRGQRJ� UHåLPD� WOD�� 3UHGVWDYOMD� RQX�
NROLþLQX�YRGH�NRMD�VH�JXEL�L]�WOD�SURFHVLPD�HYDSRUDFLMH�L�WUDQVSLUDFLMH�V�RGUHÿHQH�SRYUãLQH�
X�RGUHÿHQRP�YUHPHQX��%LOMNH�PRJX�RVWYDULWL�PDNVLPDOQX�SRWURãQMX�YRGH�VDPR�X�RSWL-
PDOQLP�XYMHWLPD�RSVNUEOMHQRVWL� WOD�YRGRP��7L�XYMHWL�SUHGVWDYOMDMX�SRWHQFLMDOQX�HYDSR-

WUDQVSLUDFLMX��3(7���GRN�X�XYMHWLPD�QHGRVWDWND�YRGH��VWYDUQR�XWURãHQD�NROLþLQD�YRGH�X�WOX�
MH�PDQMD�RG�SRWHQFLMDOQH�L�SUHGVWDYOMD�VWYDUQX�HYDSRWUDQVSLUDFLMX��6(7��
%LODQFLUDQMH�YRGH�X�WOX�SURYHGHQR�MH�SUHPD�PHWRGL�7KRUQWKZDLWH�D��D�RGUHÿHQH�VX�SRWHQ-

FLMDOQD�L�VWYDUQD�HYDSRWUDQVSLUDFLMD��WH�PDQMDN�L�YLãDN�YRGH�þLMH�VX�XNXSQH�VXPH�YULMHG-

QRVWL�]D�VYDNX�LVWUDåLYDQX�JRGLQX�SULND]DQH�X�7DEOLFL����
3UHPD�SURVMHþQLP�YULMHGQRVWLPD�]D�UHIHUHQWQR�UD]GREOMH��VWYDUQD�HYDSRWUDQVSLUDFLMD�L]QR-

VL�������PP�JRGLãQMH��D�PDQMDN�YRGH�MDYOMD�VH�X�NRORYR]X�L�UXMQX��X�XNXSQRP�L]QRVX������
PP��9LãDN�YRGH�MDYOMD�VH�QDMYHüLP�GLMHORP�WLMHNRP�]LPVNLK�PMHVHFL�WH�SRþHWNRP�SUROMHüD�
]DNOMXþQR�V�WUDYQMHP��D�L]QRVL�XNXSQR�������PP��
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3UHPD� SURVMHþQLP� YULMHGQRVWLPD� ]D� LVWUDåLYDQR� ���JRGLãQMH� UD]GREOMH�� VWYDUQD� HYDSR-

WUDQVSLUDFLMD�L]QRVL�������PP��D�PDQMDN�YRGH�MDYOMD�VH�WLMHNRP�VYLK�JRGLQD�RVLP��������
������L�������L�L]QRVL�������PP��9LãDN�YRGH�]DELOMHåHQ�MH�WLMHNRP�VYLK�JRGLQD��������PP��
(Tablica 3).

7DEOLFD����6XPD�HYDSRWUDQVSLUDFLMH�]D�LVWUDåLYDQR�UD]GREOMH�RG�������GR�������JRGLQH

Suma evapotranspiracije od 1997. do 2018. godine
1997. 1998. 1999. 2000. 2001. 2002. 2003. 2004. 2005. 2006. 2007. 2008.

PET 704,0 724,1 726,3 764,2 733,0 738,3 761,0 696,7 693,8 723,5 755,4 736,8

R 723,1 1030,1 680,7 622,2 816,3 789,0 661,1 861,6 668,9 592,9 747,2 616,3

SET 582,8 724,1 632,1 496,6 571,7 646,3 426,1 605,4 639,3 577,7 461,2 562,9

M 121,2 0,0 94,3 267,6 161,3 92,0 334,9 91,3 54,6 145,7 294,2 173,9

V 223,9 343,3 140,1 216,9 242,1 229,9 86,3 261,1 105,2 82,5 287,9 95,6

2009. 2010. 2011. 2012. 2013. 2014. 2015. 2016. 2017. 2018. Suma Prosjek
PET 750,5 720,9 735,6 762,9 722,6 734,6 744,6 731,1 667,7 763,5 16091,1 766,2

R 580,1 1050,5 473,9 769,0 812,4 1121,7 864,7 876,7 708,9 556,3 16623,6 791,6

SET 480,1 720,9 394,7 575,8 568,2 734,6 630,5 684,9 565,4 611,8 12893,0 614,0

M 270,4 0,0 340,9 187,1 154,4 0,0 114,2 46,2 179,6 151,7 3275,5 156,0

V 121,4 563,5 14,4 235,0 503,7 716,1 375,5 339,2 93,1 256,9 5533,7 263,5

3.2. Drenski istek

3URVMHþQL�L]PMHUHQL�GUHQVNL�LVWHN�]D�UD]GREOMH�LVWUDåLYDQMD�ELR�MH�����PP�JRGLãQMH��7DEOL-
FD�����3URVMHþQD�JRGLãQMD�NROLþLQD�RERULQD�PMHUHQD�QD�ORNDFLML�LVWUDåLYDQMD�L]QRVL�����PP��
3URVMHþQL�YLãDN�YRGH�L]UDþXQDW�SUHPD�PHWRGL�7KRUQWKZDLWH�D�L]QRVL�����PP��*RGLãQMH�
YDULUDQMH�L]PMHUHQRJ�LVWHND�PLMHQMDOR�VH�WLMHNRP�UD]GREOMD�LVWUDåLYDQMD�RG�PLQLPDOQR���
PP�X�������JRGLQL�GR�PDNVLPDOQR�����PP�X�������JRGLQL��3URVMHþQR�JOHGDMXüL��FLMHYQRP�
GUHQDåRP� MH� VYDNH� JRGLQH� RWLãOR� ����� �� YRGH�� 7LMHNRP� GXJRJRGLãQMHJ� LVWUDåLYDQMD��
]DELOMHåHQL�VX�RGUHÿHQL�HNVWUHPL�YLãND�YRGH��7L�HNVWUHPL�SULSLVXMX�VH�YHüLP�NROLþLQDPD�
RERULQD�NUDMHP�JRGLQH�X�]LPVNLP�PMHVHFLPD��NRML�VX�VH�]ERJ�YHüH�NROLþLQH�VQLMHJD�L�WHQ-

GHQFLMH�QMHJRYRJ�RWDSDQMD�QDNRQ�SURFMHÿLYDQMD�PDQLIHVWLUDOL�X�QDUHGQRM�JRGLQL��
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7DEOLFD����5HODFLMD�L]PHÿX�RERULQD��GUHQVNRJ�LVWHND�L�UDþXQVNL�GRELYHQRJ�YLãND�YRGH

Godina
Oborine

(mm)
Drenski 

istek (mm) ET VV
VV = 100

(%)
O = 100

(%)
1997. 807 116 224 51,8 14,4
1998. 1067 240 343 69,9 22,5
1999. 772 244 140 174,1 31,6
2000. 714 124 217 57,2 17,4
2001. 814 245 242 101,2 30,1
2002. 876 164 230 71,3 18,7
2003. 512 51 86 59,1 10,0
2004. 867 182 261 69,7 21,0
2005. 745 141 105 134,0 18,9
2006. 618 53 82 64,3 8,6
2007. 749 78 288 27,1 10,4
2008. 659 77 96 80,5 11,7
2009. 602 91 121 75,0 15,1
2010. 1120 85 564 15,1 7,6
2011. 385 0 14 0,0 0,0
2012. 692 13 235 5,5 1,9
2013. 893 146 504 29,0 16,3
2014. 1128 209 716 29,2 18,5
2015. 813 88 376 23,4 10,8
2016. 910 91 339 26,8 10,0
2017. 926 29 93 31,1 3,1
2018. 825 83 257 32,3 10,1

Prosjek 834 122 265 45,8 14,6

8�WHUHQVNRP�SRNXVX�V�UD]OLþLWLP�NROLþLQDPD�PLQHUDOQRJ�GXãLND������������������������L�
����NJ�1KD-1��PMHUHQ�MH�GUHQVNL�LVWHN��3URYHGHQD�MH�XVSRUHGED�SURVMHþQRJ�GUHQVNRJ�LVWHND�
L]����GUHQVNLK�FLMHYL�QD�SRYUãLQL�RG���KD�VD�L]UDþXQDWLP�YLãNRYLPD�YRGH��QD�WHPHOMX�PRG-

HOD�L]UDþXQD�HYDSRWUDQVSLUDFLMH�SUHPD�7KRUQWKZDLWH�X��,VWUDåLYDQMH�MH�SURYHGHQR�QD�3VHX-

GRJOHM�UDYQLþDUVNRP��KLGURPHOLRULUDQ�FLMHYQRP�GUHQDåRP��V�$FK���(FJ���(FJ���%WJ�VOLMH-
GRP�KRUL]RQDWD�WOD��=ERJ�VWDJQDFLMH�YRGH�X�WOX�XJUDÿHQH�VX�GUHQVNH�FLMHYL�QD�SURVMHþQRM�
XGDOMHQRVWL�RG����P�
8NXSQR�MH�DQDOL]LUDQ�LVWHN�L]����GUHQVNLK�FLMHYL�X�UD]GREOMX�RG����JRGLQD������������������
,VWHN�MH�PMHUHQ�UXþQR�QD�GQHYQRM�RVQRYL� WLMHNRP�UD]GREOMD�SRVWRMDQMD�GUHQVNRJ�LVWHND��
3ORGRVPMHQD�MH�XNOMXþLYDOD�NXNXUX]��R]LPX�SãHQLFX��XOMDQX�UHSLFX�L�VRMX��3RNXVQL�JQR-

MLGEHQL��WUHWPDQL�ELOL�VX�����.RQWUROD�QHJQRMHQR�����1��3.�����1����3.�����1����3.�����
1����3.��1����3.��1����3.���IRVIRJLSV��1����3.���=HROLW���WXI���&D&2

3
, 9. N300 PK 

i 10. Crni ugar. 

3URVMHþQD�JRGLãQMD�������������NROLþLQD�RERULQD�]D�QDMEOLåX�PHWHRURORãNX�SRVWDMX�L]QRVL�
����PP�JRGLãQMH��8�UD]GREOMX�LVWUDåLYDQMD���������������SURVMHþQD�NROLþLQD�RERULQD�L]P-
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MHUHQD�QD�ORNDFLML�LVWUDåLYDQMD�L]QRVLOD�MH�����PP�JRGLãQMH��
3URVMHþDQ�YLãDN�YRGH�SUHPD�PHWRGL�7KRQWKZDLWK�D�L]QRVLR�MH�����PP�JRGLãQMH��3URVMHþQL�
L]PMHUHQL�GUHQVNL�LVWHN�]D�UD]GREOMH�LVWUDåLYDQMD�ELR�MH�����PP�JRGLãQMH��*RGLãQMH�YDUL-
UDQMH�L]PMHUHQRJ�LVWHND�PLMHQMDOR�VH�WLMHNRP�UD]GREOMD�LVWUDåLYDQMD�RG�PLQLPDOQR���PP�X�
������JRGLQL�GR�PDNVLPDOQR�����PP�X�������JRGLQL�
1D�WHPHOMX�SRGDWDND�SULNXSOMHQLK�X����JRGLãQMHP�UD]GREOMX��SURVMHþQL�GUHQVNL�LVWHN�ELR�
MH�����PP�L�L]QRVLR�MH��������SURVMHþQH�NROLþLQH�RERULQH�L]PMHUHQH�QD�SRNXVQRP�SROMX��
8�XVSRUHGEL�V�YLãNRP�YRGH�L]UDþXQDWRP�SR�PRGHOX�7KRUQWKZDLWK�D��GUHQDåD�MH�XNORQLOD�
MH��������YLãND�YRGH�L]�SROMD�
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SIMONA – PROJEKT USPOSTAVE SUSTAVA NADZORA 

DUNAVSKOG SLIJEVA

6$ä(7$.� 3URMHNW�6,021$��HQJ��6HGLPHQW�TXDOLW\�,QIRUPDWLRQ��021LWRULQJ�DQG�$V-
VHVVPHQW� V\VWHP� WR� VXSSRUW� WUDQVQDWLRQDO� FRRSHUDWLRQ� IRU� MRLQW� 'DQXEH� %DVLQ� ZDWHU�
PDQDJHPHQW��MH�,QWHUUHJ�SURMHNW�X�RNYLUX�3URJUDPD�PHÿXQDURGQH�VXUDGQMH�QD�SRGUXþMX�
GXQDYVNRJ�VOLMHYD��'XQDYVNL�VOLMHY�MH�VXVWDY�YRGRWRND�NRML�VH�SURWHåH�NUR]����HXURSVNLK�
GUåDYD��VWRJD�MH�PHÿXQDURGQD�VXUDGQMD�MHGLQR�UMHãHQMH�]D�NYDOLWHWQR�L�RGJRYRUQR�XSUDYO-
MDQMH�YRGQLP�UHVXUVLPD�WRJ�VOLMHYD��8�SURMHNWX�VXGMHOXMH�XNXSQR����LQVWLWXFLMD�SDUWQHUD�L]�
���HXURSVNLK�]HPDOMD��'LR�QMLK�þLQH�]QDQVWYHQH�LQVWLWXFLMH��GRN�VH�GLR�RGQRVL�QD�LQVWLWXFLMH�
]DGXåHQH�]D�XSUDYOMDQMH�YRGDPD�QD�GUåDYQRM�UD]LQL�
6YUKD� SURMHNWD� MH� XVSRVWDYD� ]DMHGQLþNRJ�� PHÿXQDURGQRJ� VXVWDYD� QDG]RUD� NDNYRüH�
GUHQDåQRJ�VHGLPHQWD��SUL�þHPX�VH�NDNYRüD�RGQRVL�QD�VDGUåDM�SULRULWHWQLK�DQRUJDQVNLK�L�
RUJDQVNLK�WYDUL�SURSLVDQLK�2NYLUQRP�GLUHNWLYRP�R�YRGDPD�(XURSVNH�8QLMH��&LOM�SURMHNWD�
MH�XVNODGLWL�L�QRUPLUDWL�SURWRNROH�X]RUNRYDQMD��ODERUDWRULMVNLK�DQDOL]D�L�SURFMHQH�NDNYRüH�
GUHQDåQRJ�VHGLPHQWD��X�VYLP�GUåDYDPD�NRMH�VXGMHOXMX�X�SURMHNWX��7DNRÿHU��FLOM�MH�L]UDGLWL�
PUHåQX�DSOLNDFLMX�NRMD�üH�VOXåLWL�NDR�VXVWDY�]D�XQRV�L�SURFMHQX�SRGDWDND���
=DMHGQLþNL� VXVWDY� QDG]RUD� RPRJXüLW� üH� FMHORYLWX� SURFMHQX� VWDQMD� NDNYRüH� GUHQDåQRJ�
VHGLPHQWD�QD�SRGUXþMX�GXQDYVNRJ�VOLMHYD��NDR� L� UD]PMHQX� L�XVSRUHGEX�SRGDWDND�PHÿX�
GUåDYDPD�þODQLFDPD�SURMHNWD��7DNRÿHU��RPRJXüLW�üH�SULVWXS�SRGDFLPD�L�GUXJLP�]DLQWHUH-
VLUDQLP�LVWUDåLYDþLPD�
./-8ý1(� 5,-(ý,�� SURMHNW� 6,021$�� 2NYLUQD� GLUHNWLYD� R� YRGDPD�� GXQDYVNL� VOLMHY��
GUHQDåQL�VHGLPHQW

-
TEM FOR DRAINAGE SEDIMENT IN THE DANUBE BASIN

$%675$&7� 7KH�6,021$�SURMHFW��6HGLPHQW�TXDOLW\�,QIRUPDWLRQ��021LWRULQJ�DQG�$V-
VHVVPHQW�V\VWHP�WR�VXSSRUW�WUDQVQDWLRQDO�FRRSHUDWLRQ�IRU�MRLQW�'DQXEH�%DVLQ�ZDWHU�PDQ-

DJHPHQW��LV�DQ�,QWHUUHJ�SURMHFW�XQGHU�WKH�'DQXEH�7UDQVQDWLRQDO�3URJUDPPH��7KH�'DQXEH�
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ULYHU� EDVLQ� LV� D� V\VWHP�RI�ZDWHUFRXUVHV� H[WHQGLQJ� DFURVV� ���(XURSHDQ� FRXQWULHV�� WKXV�
LQWHUQDWLRQDO�FRRSHUDWLRQ�LV�WKH�RQO\�VROXWLRQ�IRU�WKH�TXDOLW\�DQG�UHVSRQVLEOH�PDQDJHPHQW�
RI�LWV�ZDWHU�UHVRXUFHV�����SDUWQHU�LQVWLWXWLRQV�IURP����(XURSHDQ�FRXQWULHV�DUH�SDUWLFLSDWLQJ�
LQ�WKH�SURMHFW��6RPH�RI�WKHP�DUH�UHSUHVHQWHG�E\�VFLHQWL¿F�LQVWLWXWLRQV�ZKLOH�WKH�UHVW�DUH�
LQVWLWXWLRQV�UHVSRQVLEOH�IRU�ZDWHU�PDQDJHPHQW�DW�WKH�QDWLRQDO�OHYHO��
7KH�SXUSRVH�RI�WKH�SURMHFW�LV�WR�HVWDEOLVK�D�FRPPRQ��LQWHUQDWLRQDO�PRQLWRULQJ�V\VWHP�IRU�
GUDLQDJH�VHGLPHQW�TXDOLW\��ZKHUHE\�WKH�TXDOLW\�UHIHUV�WR�WKH�FRQWHQW�RI�SULRULW\�LQRUJDQLF�
DQG�RUJDQLF�VXEVWDQFHV�SURVFULEHG�XQGHU�WKH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH��7KH�SURM-
HFW¶V�REMHFWLYH�LV�WR�KDUPRQLVH�DQG�VWDQGDUGLVH�WKH�VDPSOLQJ�SURWRFROV��ODERUDWRU\�DQDO\-

VHV�DQG�HYDOXDWLRQ�RI�GUDLQDJH�VHGLPHQW�TXDOLW\�LQ�DOO�SDUWLFLSDWLQJ�FRXQWULHV��,W�IXUWKHU�
DLPV�WR�FUHDWH�D�ZHE�DSSOLFDWLRQ�WKDW�ZLOO�VHUYH�DV�D�GDWD�HQWU\�DQG�HYDOXDWLRQ�V\VWHP�
7KH�MRLQW�PRQLWRULQJ�V\VWHP�ZLOO�DOORZ�D�FRPSUHKHQVLYH�HYDOXDWLRQ�RI�GUDLQDJH�VHGLPHQW�
TXDOLW\�LQ�WKH�'DQXEH�ULYHU�EDVLQ�DV�ZHOO�DV�WKH�H[FKDQJH�DQG�FRPSDULVRQ�RI�GDWD�DPRQJ�
WKH�SDUWLFLSDWLQJ�FRXQWULHV��,W�ZLOO�DOVR�SURYLGH�GDWD�DFFHVV�WR�RWKHU�LQWHUHVWHG�UHVHDUFKHUV�
.(<:25'6��6,021$�SURMHFW��:DWHU�)UDPHZRUN�'LUHFWLYH��'DQXEH�ULYHU�EDVLQ��GUDLQ-

DJH�VHGLPHQW

1. UVOD

9RGQH�HNRVXVWDYH�� L]X]HY�VDPRJ�ELOMQRJ�L�åLYRWLQMVNRJ�VYLMHWD��þLQL� L�RNROLQD�X�NRMLPD�
WL�RUJDQL]PL�åLYH�L�V�NRMRP�VX�X�QHSUHVWDQRP�PHÿXGMHORYDQMX��7X�RNROLQX�L]UDYQR�þLQH�
YRGD� L� VHGLPHQW�� (XURSVND� XQLMD� �(8�� MH� ������ JRGLQH� GRQLMHOD� 2NYLUQX� GLUHNWLYX� R�
YRGDPD��2'9��HQJ��:DWHU�)UDPHZRUN�'LUHFWLYH���NRMD�MH�QDVWDOD�NDR�RGJRYRU�QD�SRWUHEX�
GUåDYD�(8�]D�MHGLQVWYHQLP�]DNRQRGDYQLP�RNYLURP��NRML�EL�SUYHQVWYHQR�]DãWLWLR�YRGQH�
HNRVXVWDYH�L�RPRJXüLR�XQDSUMHÿHQMH�QMLKRYD�VWDQMD��(XURSVND�NRPLVLMD���������8�VNODGX�
V�WLP��SUHGORåHQ�MH�SRSLV�SULRULWHWQLK�WYDUL��HQJ��SULRULW\�VXEVWDQFHV��NRMH�PRJX�XWMHFDWL�
QD�NDNYRüX�YRGQLK�HNRVXVWDYD��3RSLV�MH�RG�WDGD�QDGRSXQMHQ�L�GDQDV�VDGUåL����SULRULWHWQLK�
WYDUL��8]�SRSLV��XWYUÿHQH�VX�L�RGJRYDUDMXüH�JUDQLþQH�YULMHGQRVWL�NRQFHQWUDFLMD�SULRULWHWQLK�
WYDUL�NRMH�VH�RGQRVH�QD�YRGX�NDR�PHGLM��(XURSVND�NRPLVLMD���������8�RNYLUX�GLUHNWLYH o

VWDQGDUGLPD�NYDOLWHWH�RNROLãD�X�SRGUXþMX�YRGQH�SROLWLNH��(XURSVND�NRPLVLMD��������LVWR�
VH�SUHSRUXþD�L�]D�GUHQDåQL�VHGLPHQW��]D�NRML�JUDQLþQH�YULMHGQRVWL�MRã�XYLMHN�QLVX�XWYUÿHQH��
3RWUHEX�]D�WLP�GRGDWQR�RSUDYGDYD�RQHþLãüHQMH�GUHQDåQRJ�VHGLPHQWD�XWYUÿHQR�X�RNYLUX�
SURMHNDWD�7KH�-RLQW�'DQXEH�6XUYH\V�� i 2.

3URYHGED�2'9�]DKWLMHYD�VDYODGDYDQMH�PQRJLK�SUHSUHND��SRSXW�SUHNRJUDQLþQH�VXUDGQMH�
GUåDYD�þODQLFD�(8��DOL�L�GUåDYD�þODQLFD�(8�L�VXVMHGQLK�GUåDYD��3ULPMHULFH��2'9�SUHSRUXþD�
XSUDYOMDQMH� YRGDPD� SR� MHGLQLFDPD� VOMHYRYD� LOL� GUHQDåQLK� ED]HQD� �HQJ�� FDWFKPHQW� ili
drainage basin ili watershed���NRML�SUHGVWDYOMDMX�YDåQX�UHIHUHQWQX�MHGLQLFX�]D�SUDüHQMH�
VWDQMD�L�JRVSRGDUHQMD�RNROLãHP��9RJW���������*UDQLFH�VOMHYRYD�QLVX�XYLMHN�XQXWDU�MHGQH�
GUåDYH��YHü�VH�þHVWR�UDGL�R�UHJLRQDOQLP�VOMHYRYLPD�NRML�REXKYDüDMX�SRGUXþMD�YLãH�GUåDYD��
3ULPMHU�WDNYRJ�VOLMHYD�MH�L�RQDM�ULMHNH�'XQDY��Slika 1.��NRML�X�UD]OLþLWRM�PMHUL�REXKYDüD�
SRGUXþMD� ��� GUåDYD�� 2E]LURP� QD� YHOLN� EURM� GUåDYD� þLML� GLMHORYL� SULSDGDMX� GXQDYVNRP�
VOLMHYX��]D�NYDOLWHWQR�XSUDYOMDQMH�YRGDPD�QHRSKRGQD�MH�L�PHÿXVREQD�VXUDGQMD�WLK�GUåDYD��
6OLMHGRP�WRJD��]D�SURYRÿHQMH�2'9�VX�SRWUHEQL�]DMHGQLþNL�QRUPLUDQL�L�XVNODÿHQL�SURWRNROL�
X]RUNRYDQMD��ODERUDWRULMVNLK�DQDOL]D�L�QDG]RUD�NDNYRüH�GUHQDåQRJ�VHGLPHQWD�
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6OLND����'XQDYVNL�VOLMHY

3URMHNW� 6,021$� �HQJ�� 6HGLPHQW�TXDOLW\� ,QIRUPDWLRQ�� 021LWRULQJ� DQG� $VVHVVPHQW�
6\VWHP�WR�VXSSRUW�WUDQVQDWLRQDO�FRRSHUDWLRQ�IRU�MRLQW�'DQXEH�%DVLQ�ZDWHU�PDQDJHPHQW)
MH� ,QWHUUHJ� SURMHNW� X� RNYLUX� 3URJUDPD�PHÿXQDURGQH� VXUDGQMH� QD� SRGUXþMX� GXQDYVNRJ�
VOLMHYD��X�UD]GREOMX�RG�������GR�������JRGLQH��6YUKD�SURMHNWD�MH�XVSRVWDYD�]DMHGQLþNRJ��
PHÿXQDURGQRJ�VXVWDYD�SUDüHQMD�NDNYRüH�GUHQDåQRJ�VHGLPHQWD��SUL�þHPX�VH�RQD�RGQRVL�
QD� VDGUåDM� SULRULWHWQLK� DQRUJDQVNLK� L� RUJDQVNLK� WYDUL� SURSLVDQLK�2'9��&LOM� SURMHNWD� MH�
XVSRVWDYD� VXVWDYD� NRML� üH� XVNODGLWL� L� QRUPLUDWL� SURWRNROH� X]RUNRYDQMD�� ODERUDWRULMVNLK�
DQDOL]D� L� SURFMHQH� NDNYRüH� GUHQDåQRJ� VHGLPHQWD� X� VYLP� GUåDYDPD� NRMH� VXGMHOXMX� X�
SURMHNWX��7DNRÿHU��FLOM�MH�L]UDGLWL�PUHåQX�DSOLNDFLMX�NRMD�üH�VOXåLWL�NDR�VXVWDY�]D�XQRV�L�
SURFMHQX�SRGDWDND�R�NDNYRüL�GUHQDåQRJ�VHGLPHQWD�
8�SURMHNWX�6,021$�VXGMHOXMH�XNXSQR����LQVWLWXFLMD�SDUWQHUD�L]����HXURSVNLK�]HPDOMD��
'LR�QMLK�þLQH�]QDQVWYHQH�LQVWLWXFLMH��GRN�VX�GLR�LQVWLWXFLMH�NRMH�VX�]DGXåHQH�]D�XSUDYOMDQMH�
YRGDPD�QD�GUåDYQRM�UD]LQL��

2. MATERIJALI I METODE

'UHQDåQL� VHGLPHQW� ]ERJ� VYRMH� UHSUH]HQWDWLYQRVWL� SUHGVWDYOMD� RVQRYQL� L� QDMNRULVQLML�
PHGLM�X]RUNRYDQMD�X�LVWUDåLYDQMX�VOMHYRYD�LOL�GUHQDåQLK�ED]HQD��-RKQVRQ�L�GUXJL���������
6HGLPHQWRORãNL�JOHGDQR��QDMYHüL�GLR�VHGLPHQWD��NRML�SURFHVLPD�WURãHQMD�L�LOL�SUHFLSLWDFLMRP�
QDVWDMH�QD�SRGUXþMX�VOLMHYD�NUR]�YULMHPH��ELYD� LVSUDQ�X�YRGRWRN� L� LVWDORåHQ�X�NRULWX� LOL�
QD�PMHVWLPD�JGMH� VX�XYMHWL� ]D� WR� QDMSRYROMQLML��'UXJLP� ULMHþLPD�� GUHQDåQL� VHGLPHQW� MH�
NRPSR]LWQL� X]RUDN� VDþLQMHQ� RG�PDWHULMDOD� SULVXWQRJ� X]YRGQR� RG�PMHVWD� X]RUNRYDQMD� L�
X� WRP� VPLVOX� SUHGVWDYOMD� þLWDYR� SRGUXþMH� VOLMHYD� �3ODQW� L� +DOH�� ������� ,]� WRJ� UD]ORJD��
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NHPLMVNL�VDVWDY�GUHQDåQRJ�VHGLPHQWD�PRJXüH�MH�NRUHOLUDWL�V�JHRJHQLP�L�LOL�DQWURSRJHQLP�
SURFHVLPD� XQXWDU� VOLMHYD�� 'UHQDåQL� VHGLPHQW� PRJX� SUHGVWDYOMDWL� UD]OLþLWL� PHGLML�
X]RUNRYDQMD��RGQRVQR��YRGRWRþQL�VHGLPHQW��HQJ��VWUHDP�VHGLPHQW ili ERWWRP�VHGLPHQW),
QDSODYQL� VHGLPHQW� �HQJ�� ÀRRGSODLQ� VHGLPHQW��� VHGLPHQW� X� VXVSHQ]LML� �HQJ�� VXVSHQGHG�
VHGLPHQW��L�MH]HUVNL�VHGLPHQW��HQJ��ODNH�VHGLPHQW���8�RNYLUX�SURMHNWD�6,021$��REUDGLW�
üH�VH�VYH�QDYHGHQH�YUVWH�GUHQDåQRJ�VHGLPHQWD�
3URMHNW�VH�SURYRGL�X�QHNROLNR�NRUDND��3UYL�NRUDN��NRML� MH�X� WUHQXWNX�SLVDQMD�RYRJ�UDGD�
]DYUãHQ��SRGUD]XPLMHYD�L]UDGX�ED]H�DNWXDOQLK�]DNRQD��SURSLVD��XUHGEL�L�SUDYLOQLND��NDR�L�
SR]LWLYQLK�WH�QHJDWLYQLK�LVNXVWDYD�X�SUDüHQMX�NDNYRüH�GUHQDåQRJ�VHGLPHQWD��DOL�L�YRGH��
WOD�L�]UDND��%D]X�þLQH�SRGDFL�VYLK�GUåDYD�SDUWQHUD��D�SRSXQMDYD�VH�SXWHP�MHGLQVWYHQRJ��
SUHWKRGQR�L]UDÿHQRJ�XSLWQLND��8�GUXJRP�NRUDNX�L]GYDMDMX�VH�RQL�]DNRQL��SURSLVL��XUHGEH�
L�SUDYLOQLFL��NRML�VH�RGQRVH�LVNOMXþLYR�QD�GUHQDåQL�VHGLPHQW��NRML�VX�SULPMHQMLYL�X�VYLP�
GUåDYDPD�SDUWQHULPD�L�NRML�VX�X�VNODGX�V�2'9�L�SULSDGDMXüLP�GRNXPHQWLPD�=DMHGQLþNH�
LPSOHPHQWDFLMVNH� VWUDWHJLMH� �HQJ�� &RPPRQ� ,PSOHPHQWDWLRQ� 6WUDWHJ\��� 1D� WHPHOMX�
L]GYRMHQH� GRNXPHQWDFLMH� L]UDÿXMX� VH� XVNODÿHQL� L� QRUPLUDQL� SURWRNROL� X]RUNRYDQMD� L�
ODERUDWRULMVNLK�DQDOL]D�GUHQDåQRJ�VHGLPHQWD��7UHüL�NRUDN�SURMHNWD�SRGUD]XPLMHYD�L]UDGX�
SURWRNROD�SURFMHQH�NDNYRüH�GUHQDåQRJ�VHGLPHQWD��8�VNORSX�RYRJ�NRUDND�L]UDGLW�üH�VH�L�
DSOLNDFLMD�6,021$�QD�PUHåL��NRMD�üH�VDGUåDYDWL�VYH�L]UDÿHQH�SURWRNROH�WH�þLQLWL�VXVWDY�
]D�XQRV�L�SURFMHQX�XQHVHQLK�SRGDWDND��8�þHWYUWRP�NRUDNX�SURMHNWD��QD�WHPHOMX�LVNXVWYD�L]�
SUHWKRGQLK�DNWLYQRVWL�L]UDGLW�üH�VH�SURWRNROL�QDG]RUD��RGQRVQR�X]RUNRYDQMD��ODERUDWRULMVNH�
DQDOL]H� L� SURFMHQH� NDNYRüH� GUHQDåQRJ� VHGLPHQWD� YHOLNLK� MH]HUD� L� DNXPXODFLMD�� 8�
SRVOMHGQMHP� NRUDNX� SURMHNWD� SURYHVW� üH� VH� REXND� SURMHNWQLK� SDUWQHUD�� XNOMXþXMXüL�
SULGUXåHQH�VWUDWHãNH�SDUWQHUH�LOL�QMLKRYH�]DVWXSQLNH��NDR�L�GLRQLND�WH�VYLK�]DLQWHUHVLUDQLK�
VWUXþQMDND�L]�SRGUXþMD�XSUDYOMDQMD�YRGDPD�

3. REZULTATI I RASPRAVA

-HGDQ� RG� RVQRYQLK� SUHGXYMHWD� ]D� SURYHGEX� RYRJ�� DOL� L� VOLþQLK� SURMHNDWD� MH� YHUWLNDOQD�
VXUDGQMD��X�VPLVOX�VXUDGQMH�]QDQVWYHQLK�LQVWLWXFLMD��SULPMHULFH�JHRORãNLK�VOXåEL�L�LQVWLWXWD��
L� MDYQLK� LQVWLWXFLMD� NRMH� L]UDYQR� LOL� QHL]UDYQR� VXGMHOXMX� X� L]UDGL� ]DNRQRGDYQRJ� RNYLUD�
�SULPMHULFH� LQVWLWXFLMH� ]DGXåHQH� ]D� XSUDYOMDQMH� YRGDPD� QD� GUåDYQRM� UD]LQL��� 2YDNYD�
VXUDGQMD� MH� QHRSKRGQD� NDNR� EL� X� ]DNRQRGDYVWYR� ELOH� XYUãWHQH� QDMQRYLMH� ]QDQVWYHQH�
VSR]QDMH� L� LVNXVWYD�� 3ULPMHULFH�� X� KUYDWVNRP� GLMHOX� GXQDYVNRJ� VOLMHYD� PRJXüH� MH� ]D�
RþHNLYDWL� SRYLãHQH� NRQFHQWUDFLMH� DUVHQD�� DOL� JHRJHQRJ�� D� QH� DQWURSRJHQRJ� SRULMHNOD�
�+DODPLü� L�0LNR���������1DGDOMH��GXQDYVNL� VOLMHY� VH�SURVWLUH�NUR]����GUåDYD�� D�XQXWDU�
QMHJD� SULPMHULFH� VOLMHY� 6DYH� NUR]� �� LOL� VOLMHY� 'UDYH� WDNRÿHU� NUR]� �� GUåDYD�� 'UXJLP�
ULMHþLPD��JUDQLFH�VOMHYRYD�VH�QH�SRGXGDUDMX�V�GUåDYQLP�JUDQLFDPD�WH�MH�VWRJD�QHRSKRGQR�
GD�GUåDYH�þLML�VH�GLMHORYL�QDOD]H�XQXWDU�VOLMHYD�LPDMX�XVNODÿHQL�L�QRUPLUDQL�QDG]RU��RGQRVQR�
XVNODÿHQH�L�QRUPLUDQH�SURWRNROH�X]RUNRYDQMD��ODERUDWRULMVNLK�DQDOL]D�L�SURFMHQH�NDNYRüH�
GUHQDåQRJ� VHGLPHQWD�� 2YR� MH� YDåQR� NDNR� EL� UH]XOWDWL� QDG]RUD� NRMHJ� GUåDYH� SURYRGH�
QD�VYRP�SRGUXþMX�ELOL�XVSRUHGLYL�V� UH]XOWDWLPD�QDG]RUD�RVWDOLK�GUåDYD��7DNRÿHU�� L]YRUL�
RQHþLãüHQMD�PRJX�ELWL�UDQLMH�XRþHQL��SD�L�PMHUH�VSUMHþDYDQMD�GDOMQMHJ�RQHþLãüHQMD�L�PMHUH�
VDQDFLMH�PRJX�ELWL�XþLQNRYLWLMH��,DNR�X�SURMHNWX�6,021$�QH�VXGMHOXMX�VYH�GUåDYH�NUR]�
NRMH�VH�SURVWLUH�GXQDYVNL�VOLMHY��YHü�QMLK�����YHOLND�YHüLQD�SRYUãLQH�VOLMHYD�MH�REXKYDüHQD�
(Slika 1.).

3UHSRUXND�]D�XYUãWHQMH�GUHQDåQRJ�VHGLPHQWD�X�VXVWDY�QDG]RUD�YRGQLK�HNRVXVWDYD�WHPHOML�
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VH�QD�]QDþDMQRP�SRWHQFLMDOX�GUHQDåQRJ�VHGLPHQWD�]D�]DGUåDYDQMH�SRWHQFLMDOQR�RSDVQLK�
SULRULWHWQLK� WYDUL��1D� WDM�QDþLQ�VH�VPDQMXMH�XþHVWDORVW�X]RUNRYDQMD��DOL� L�RVLJXUDYD� WUDJ�
SRWHQFLMDOQR� ãWHWQLK� DQWURSRJHQLK� DNWLYQRVWL�� NRMH�X� VWXSFX�YRGH��XNROLNR�X]RUNRYDQMH�
QLMH�LVWRYUHPHQR�NDG�L�SRWHQFLMDOQR�ãWHWQD�DQWURSRJHQD�DNWLYQRVW��QH�EL�ELOH�MDVQR�YLGOMLYH��
7DNR� MH� SUHSRUXND�(XURSVNH� NRPLVLMH� ������� GD� VH� X]RUNRYDQMH� GUHQDåQRJ� VHGLPHQWD�
X� VYUKX�QDG]RUD� L� SURFMHQH� VWDQMD� RNROLãD� UDGL� MHGQRP�JRGLãQMH� �X]� L]X]HWNH�RYLVQR�R�
RNROQRVWLPD�� QD� SULPMHU� HNRORãNH� QHVUHüH��� ]D� UD]OLNX� RG� SULPMHULFH� YRGH�� NRMX� VH�
SUHSRUXþD�X]RUNRYDWL�X�UD]PDFLPD�RG�MHGQRJ�PMHVHFD��,SDN�YDOMD�QDJODVLWL�GD�VX�RG����
SRWHQFLMDOQR�ãWHWQLK�RUJDQVNLK�L�DQRUJDQVNLK�WYDUL�SURSLVDQLK�2'9��QHNH�WRSLYLMH�X�YRGL��
D�QHNH�X�VHGLPHQWX��2QH�WRSLYLMH�X�YRGL�QLMH�SUHSRUXþOMLYR�PMHULWL�X�VHGLPHQWX�L�REUDWQR��
2SüHQLWR�YULMHGL�SUDYLOR�GD�VH�WYDUL�V�ORJ.OW�!���PMHUH�X�VHGLPHQWX�GRN�VH�WYDUL�V�ORJ.OW

����PMHUH�X�YRGL��SUL�þHPX�MH�.OW�UDVSRGMHOQL�NRH¿FLMHQW��RGQRVQR�RPMHU�NRQFHQWUDFLMH�
WYDUL�X�RNWDQROX�L�YRGL��3HWURYLü�L�GUXJL���������
8�RNYLUX�GRVDGDãQMLK�SURMHNWQLK�DNWLYQRVWL�L�UH]XOWDWD��L]UDÿHQD�MH�ED]D�YDåHüLK�]DNRQD��
SURSLVD��XUHGEL�L�SUDYLOQLND��NDR�L�SR]LWLYQLK�WH�QHJDWLYQLK�LVNXVWDYD�X�SUDüHQMX�NDNYRüH�
GUHQDåQRJ�VHGLPHQWD��DOL�L�YRGH��WOD�L�]UDND�V�NRMLPD�MH�GUHQDåQL�VHGLPHQW�X�RGUHÿHQRM�
PMHUL�SRYH]DQ��NDNR�EL�SRVWRMDR�ãLUL�NRQWHNVW�X�RNYLUX�NRMHJ�üH�VH�X�EXGXüQRVWL�L]UDGLWL�
VSRPHQXWL�SURWRNROL�� ,]�GRVDG�SULNXSOMHQLK�SRGDWDND�YLGOMLYR� MH�GD� MHGLQR�6ORYDþND�RG�
GUåDYD� SURMHNWQLK� SDUWQHUD� LPD� RGUHÿHQX� YUVWX� ]DNRQRGDYQRJ� RNYLUD� NRML� REXKYDüD�
QDG]RU�NDNYRüH�GUHQDåQRJ�VHGLPHQWD��0HÿXWLP��RVWDOL�SDUWQHUL�X�SURMHNWX�LPDMX�LVNXVWYD�
X�YLGX�LVWUDåLYDQMD�NDNYRüH�GUHQDåQRJ�VHGLPHQWD�VWHþHQRJ�NUR]�VXGMHORYDQMH�X�UD]QLP�
SURMHNWLPD�SRSXW�FOREGS�D��6DOPLQHQ�L�GUXJL��������'H�9RV�L�GUXJL��������L�GEMAS-a

�5HLPDQQ�L�GUXJL������D��E���2VLP�LVNXVWYD�SURMHNWQLK�SDUWQHUD��RUJDQL]DFLMVND�VWUXNWXUD�
SURMHNWQH� VNXSLQH� WDNRÿHU� RVLJXUDYD� LVSXQMHQMH� ]DFUWDQLK� FLOMHYD�� 5DGL� SRYHüDQMD�
XþLQNRYLWRVWL�WDNR�YHOLNH�SURMHNWQH�VNXSLQH�SDUWQHUD����UDGQLK�VNXSLQD��56��SUHX]HOR�MH�
EULJX�R�DNWLYQRVWLPD�L]�QMLKRYD�SRGUXþMD��7DNR�VX�XVSRVWDYOMHQH�VOMHGHüH�UDGQH�VNXSLQH��
56�]D�X]RUNRYDQMH��56�]D� ODERUDWRULMVNH�DQDOL]H� L�56�]D�SURFMHQX�NDNYRüH�GUHQDåQRJ�
VHGLPHQWD��]DWLP�56�]D�MH]HUD�L�DNXPXODFLMH��56�WHVWQLK�SRGUXþMD��56�'UDYH��56�MXåQRJ�
'XQDYD�L�56�JRUQMH�7LVH��WH�56�QDFLRQDOQLK�VWUXþQMDND��
1D� NUDMX� WUHED� VSRPHQXWL� DSOLNDFLMX� QD�PUHåL� NRMD� üH� VDGUåDYDWL� L]UDÿHQH� SURWRNROH� L�
VOXåLWL� NDR� VXVWDY� ]D� XQRV� SRGDWDND� R� NDNYRüL� GUHQDåQRJ� VHGLPHQWD��7R� üH� RPRJXüLWL�
XVSRVWDYX�ED]H�XVSRUHGLYLK�SRGDWDND� ]D�SRGUXþMH� YHOLNRJ�GLMHOD� GXQDYVNRJ� VOLMHYD��8�
NRQDþQLFL�üH�RPRJXüLWL�QDG]RU�YRGQRJ�HNRVXVWDYD�'XQDYD�X�FMHOLQL��DOL�L�RWYRULWL�SURVWRU�
GUXJLP�YUVWDPD�LVWUDåLYDQMD��SRSXW�SULPMHULFH�JHRNHPLMVNLK��JHRVWDWLVWLþNLK��KLGURORãNLK�
LOL�KLGURJHRORãNLK�

3URMHNW�6,021$�QDVWDR�MH�NDR�RGJRYRU�QD�SRWUHEX�GD�VH�]DãWLWL�YRGQL�HNRVXVWDY�VOLMHYD�
ULMHNH�'XQDY��8� WRP� VPLVOX�� FLOM� SURMHNWD� MH� L]UDGD� XVNODÿHQLK� L� QRUPLUDQLK� SURWRNROD�
QDG]RUD�� RGQRVQR� X]RUNRYDQMD�� ODERUDWRULMVNLK� DQDOL]D� L� SURFMHQH� NDNYRüH� GUHQDåQRJ�
VHGLPHQWD��8�VYUKX�RVWYDUHQMD�QDYHGHQRJ�FLOMD��SURMHNW�VH�WHPHOML�QD�YHUWLNDOQRM�VXUDGQML�
GUåDYQLK�LQVWLWXFLMD�L�PHÿXQDURGQRM�VXUDGQML�GUåDYD�þODQLFD�SURMHNWD�
'RVDGDãQML� UH]XOWDWL� SRND]DOL� VX� GD� YHüLQD� GUåDYD� þODQLFD� SURMHNWD� QHPD� ]DNRQVNX�
UHJXODWLYX�]D�QDG]RU�NDNYRüH�GUHQDåQRJ�VHGLPHQWD��DOL�JRWRYR�VYH�LQVWLWXFLMH�NRMH�UDGH�
QD�SURMHNWX�SRVMHGXMX�]QDQMH�L�LVNXVWYR�L]�SRGUXþMD�JHRNHPLMVNLK�LVWUDåLYDQMD�
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6XVWDY�QDG]RUD�GUHQDåQRJ�VHGLPHQWD�ELW�üH�XVSRVWDYOMHQ�NUR]�DSOLNDFLMX�QD�PUHåL��NRMD�
SUHGVWDYOMD�VYRMHYUVQX�QRYLQX�X�WRP�SRGUXþMX��2YDNDY�VXVWDY�RPRJXüLW�üH�MHGQRVWDYQX�
L� EU]X� UD]PMHQX� SRGDWDND� PHÿX� GUåDYDPD� þODQLFDPD� SURMHNWD�� RPRJXüLW� üH� QMLKRYX�
XVSRUHGEX�L�NRQDþQR�QDG]RU�QDG�YRGQLP�UHVXUVLPD�QD�SRGUXþMX�YHOLNRJ�GLMHOD�VOLMHYD��ãWR�
MH�L�SUHSRUXND�2'9��2VLP�QDYHGHQRJ��RPRJXüLW�üH�EU]�L�MHGQRVWDYDQ�SULVWXS�SRGDFLPD�L�
]DLQWHUHVLUDQLP�LVWUDåLYDþLPD�L]�GUXJLK�JUDQD�]QDQRVWL��NDR�L�RGJRYRUQLPD�]D�XSUDYOMDQMH�
YRGQLP�UHVXUVLPD�GXQDYVNRJ�VOLMHYD�
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>�@� (XURSVND�NRPLVLMD����������'LUHNWLYD����������H]�(XURSVNRJ�SDUODPHQWD�L�9LMHüD�
RG�����SURVLQFD�������R�VWDQGDUGLPD�NYDOLWHWH�RNROLãD�X�SRGUXþMX�YRGQH�SROLWLNH�L�
R�L]PMHQL�L�NDVQLMHP�VWDYOMDQMX�L]YDQ�VQDJH�'LUHNWLYD�9LMHüD��������((=���������
((=���������((=���������((=��������((=�L�L]PMHQL�'LUHNWLYH���������(=�(XURS-

VNRJ�SDUODPHQWD�L�9LMHüD��6OXåEHQL�OLVW�(XURSVNH�XQLMH��/����������������
>�@� (XURSVND�NRPLVLMD����������9RGLþ�R�NHPLMVNRP�SUDüHQMX�VHGLPHQWD�L�ELRWH�SUHPD�

2NYLUQRM�GLUHNWLYL�R�YRGDPD��&,6�YRGLþ�EU������2൶FH�IRU�2൶FLDO�3XEOLFDWLRQV�RI�WKH�
(XURSHDQ�&RPPXQLWLHV��/X[HPERXUJ�����VWU�

>�@� (XURSVND�NRPLVLMD����������'LUHNWLYD���������HX�(XURSVNRJ�SDUODPHQWD�L�9LMHüD�RG�
����NRORYR]D�������R�L]PMHQL�'LUHNWLYD���������(=�L����������(=�X�RGQRVX�QD�SUL-
RULWHWQH�WYDUL�X�SRGUXþMX�YRGQH�SROLWLNH��6OXåEHQL�OLVW�(XURSVNH�XQLMH��/����������

>�@� +DODPLü�� -�� L�0LNR�� 6��� ��������*HRNHPLMVNL� DWODV� 5HSXEOLNH�+UYDWVNH�� +UYDWVNL�
JHRORãNL�LQVWLWXW��=DJUHE�����VWU�

>�@� -RKQVRQ��&��&���)OLJKW��'��0��$���$QGHU��/��(���/LVWHU��5��7���%UHZDUG��1���)RUG\FH��
)��0��L�1LFH��6��(�����������7KH�FROOHFWLRQ�RI�'UDLQDJH�6DPSOHV�IRU�(QYLURQPHQWDO�
$QDO\VHV�IURP�$FWLYH�6WUHDP�&KDQQHOV��8��'H�9LYR��%���%HONLQ��+��(��L�/LPD��$��
�XU����(QYLURQPHQWDO�*HRFKHPLVWU\��6LWH�&KDUDFWHUL]DWLRQ��'DWD�$QDO\VLV�DQG�&DVH�
Histories��(OVHYLHU��$PVWHUGDP��������

>�@� 3HWURYLü��0���(OMDUUDW��(���'LH]��6���.RZDOHZVND��*��L�%DUFHOy��'�����������&KHPLFDO�
DQDO\VLV�RI�FRQWDPLQDQWV�LQ�VHGLPHQWV��8��%DUFHOy��'��L�3HWURYLü��0���XU����6XVWDLQ-

DEOH�0DQDJHPHQW�RI�6HGLPHQW�5HVRXUFHV��6HGLPHQW�4XDOLW\� DQG� ,PSDFW�$VVHVV-
PHQW�RI�3ROOXWDQWV��(OVHYLHU��$PVWHUGDP���������

>�@� 3ODQW��-��$��L�+DOH��0�����������,QWURGXFWLRQ��7KH�)RXQGDWLRQV�RI�0RGHUQ�'UDLQDJH�
*HRFKHPLVWU\��8��+DOH��0�� L�3ODQW��-��$�� �XU����'UDLQDJH�*HRFKHPLVWU\, Elsevier, 

$PVWHUGDP���±��
>��@� 5HLPDQQ�� &��� %LUNH�� 0��� 'HPHWULDGHV�� $��� )LO]PRVHU�� 3�� L� 2¶&RQQRU�� 3���

�����D���&KHPLVWU\�RI�(XURSH¶V�DJULFXOWXUDO�VRLOV�±�3DUW�$��0HWKRGRORJ\�DQG�LQWHU-
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SUHWDWLRQ�RI�WKH�*(0$6�GDWD�VHW��*HRORJLVFKHV�-DKUEXFK��5HLKH�%�������6FKZHL]HU-
EDUWK��+DQQRYHU������VWU�

>��@� 5HLPDQQ��&���%LUNH��0���'HPHWULDGHV��$���)LO]PRVHU��3�� L�2¶&RQQRU��3��� �����E���
&KHPLVWU\�RI�(XURSH¶V�DJULFXOWXUDO�VRLOV�±�3DUW�%��*HQHUDO�EDFNJURXQG�LQIRUPDWLRQ�
DQG�IXUWKHU�DQDO\VLV�RI�WKH�JHPDV�GDWD�VHW��*HRORJLVFKHV�-DKUEXFK��5HLKH�%�������
6FKZHL]HUEDUWK��+DQQRYHU������VWU�

>��@� 6DOPLQHQ��5���%DWLVWD��0��-���%LGRYHF��0���'HPHWULDGHV��$���'H�9LYR��%���'H�9RV��
:���'XULV��0���*LOXFLV��$���*UHJRUDXVNLHQH��9���+DODPLF��-���+HLW]PDQQ��3���/LPD��
$���-RUGDQ��*���.ODYHU��*���.OHLQ��3���/LV��-���/RFXWXUD��-���0DUVLQD��.���0D]UHNX��
$���2¶&RQQRU��3��-���2OVVRQ��6�c���2WWHVHQ��5��7���3HWHUVHOO��9���3ODQW��-�$���5HHGHU��
6���6DOSHWHXU��,���6DQGVWU|P��+���6LHZHUV��8���6WHHQIHOW��$��L�7DUYDLQHQ��7�����������
*HRFKHPLFDO�$WODV�RI�(XURSH��3DUW���%DFNJURXQG�,QIRUPDWLRQ��0HWKRGRORJ\�DQG�
0DSV��*HRORJLFDO�6XUYH\�RI�)LQODQG��(VSRR������VWU�

>��@� 9RJW��-���6RLOOH��3���GH�-DJHU��$���5LPDYLþLǌWơ��(���0HKO��:���)RLVQHDX��6���%yGLV��.���
'XVDUW�� -���3DUDFFKLQL��0��/���+DDVWUXS��3�� L�%DPSV��&��� ��������$�SDQ�(XURSHDQ�
5LYHU�DQG�&DWFKPHQW�'DWDEDVH��2൶FH� IRU�2൶FLDO�3XEOLFDWLRQV�RI� WKH�(XURSHDQ�
&RPPXQLWLHV��/X[HPERXUJ������VWU�

AUTORI

'DQLMHO�,YDQLãHYLü��GLSO�LQJ�JHRO��a
GU�VF��,YDQ�0LãXU��GLS�LQJ�JHRO��a
$QD�ýDLü�-DQNRYLü��PDJ�FKHP��a
GU�VF��$MND�âRUãD��GLSO�LQJ�JHRO��a
L]Y�SURI�GU�VF��-RVLS�+DODPLü��GLSO�LQJ�JHRO��a
ĈRUÿD�0HGLü��GLSO�LQJ�NHP��b
-DVPLQD�$QWROLü��GLSO�LQJ�SUHK�WHK��b
$OHNVDQGUD�.RYDþHYLü��GLSO�LQJ�WHK��c
PU��-HOHQD�9LüDQRYLü��GLSO�LQJ�WHK��c

a� +UYDWVNL�JHRORãNL�LQVWLWXW��6DFKVRYD����������=DJUHE��+UYDWVND��divanisevic@hgi-cgs.
hr, imisur@hgi-cgs.hr, acaic@hgi-cgs.hr, asorsa@hgi-cgs.hr, jhalamic@hgi-cgs.hr

b� +UYDWVNH�YRGH��8OLFD�JUDGD�9XNRYDUD������������=DJUHE��+UYDWVND��dorda.medic@
voda.hr, jasmina.antolic@voda.hr

c� -DYQD�XVWDQRYD�Ä9RGH�6USVNH³��0LORãD�2ELOLüD�����������%LMHOMLQD��5HSXEOLND�6USVND��
akovacevic@voders.org, jvicanovic@voders.org
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HRVATSKE VODE NA INVESTICIJSKOM VALU

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.28.

POGODNOST POLJOPRIVREDNOG ZEMLJIŠTA ZA 
NAVODNJAVANJE NA LOKACIJAMA IDEJNIH

PROJEKATA SUSTAVA NAVODNJAVANJA U
REPUBLICI HRVATSKOJ

Stjepan Husnjak, Domagoj Rastija

6$ä(7$.��&LOM�RYRJ�UDGD�MH�XND]DWL�QD�VWDQMH�SRJRGQRVWL�]HPOMLãWD�]D�QDYRGQMDYDQMH�QD�
SURMHNWQRP�SRGUXþMX�GRVDGDãQMLK�LGHMQLK�SURMHNDWD�VXVWDYD�QDYRGQMDYDQMD��WH�SUHGORåLWL�
VPMHUQLFH� GDOMQMHJ� SURMHNWLUDQMD� QDYRGQMDYDQMD� YH]DQR� X]� SRMHGLQH� NODVH� SRJRGQRVWL�
]HPOMLãWD��=D�L]UDGX�RYRJ�UDGD�NRULãWHQH�VX�L]UDÿHQH�DJURQRPVNH�RVQRYH�LGHMQLK�SURMHNDWD�
QDYRGQMDYDQMD�X�+UYDWVNRM�RG�������JRGLQH�GR�GDQDV�
,QYHQWDUL]DFLMD� SRYUãLQD� SRMHGLQLK� NODVD� SRJRGQRVWL� SULND]XMH� VH� QD� WHPHOMX� DQDOL]H�
SRGDWDND�]D����LGHMQLK�SURMHNWD��X�RNYLUX�NRMLK�MH�LVWUDåHQR�RNR��������KD�SROMRSULYUHGQRJ�
]HPOMLãWD�
1DMYHüD� SRYUãLQD� RGQRVL� QD�6XVWDY� QDYRGQMDYDQMD�%DUDQMD� ±� ODWHUDOQL� NDQDO� �.QHåHYL�
9LQRJUDGL�=PDMHYDF��������KD��GRN�VH�QDMPDQMD�SRYUãLQD�RGQRVL�QD�6XVWDY�QDYRGQMDYDQMD�
3ROMRSULYUHGQD�ãNROD�9LQNRYFL������KD���3URVMHþQD�SURMHNWQD�SRYUãLQD�SR�LGHMQRP�SURMHNWX�
L]QRVL�RNR�����KD�
7HPHOMHP� SURFMHQH� VDGDãQMH� SRJRGQRVWL�� XWYUÿHQR� MH� GD� VH� QD� SURMHNWQLP� SRGUXþMLPD�
QDOD]L�XNXSQR�RNR��������KD��LOL�������GREUR�SRJRGQLK�WDOD�LOL�WDOD�3���NODVH�SRJRGQRVWL��
SRWRP�������� KD� ������� XPMHUHQR� SRJRGQLK� WDOD� LOL� WDOD� 3��� NODVH� SRJRGQRVWL�� ������
KD��������RJUDQLþHQR�SRJRGQD�WOD�3���NODVH�SRJRGQRVWL��WH�������KD�������SULYUHPHQR�
QHSRJRGQD� WOD� 1��� NODVH� SRJRGQRVWL�� 7UDMQR� QHSRJRGQD� WOD� 1��� NODVH� SRJRGQRVWL� QD�
DQDOL]LUDQLP�SURMHNWQLP�SRGUXþMLPD�QLVX�XWYUÿHQD�
$QDOL]RP�SRGDWDND�SRWHQFLMDOQH�SRJRGQRVWL��XWYUÿHQR�MH�GD�VH�QD�SURMHNWQLP�SRGUXþMLPD�
QDOD]L�XNXSQR��������KD���������SRWHQFLMDOQR�SRJRGQLK�WDOD�3���NODVH�SRJRGQRVWL��]DWLP�
������� KD� ������� SRWHQFLMDOQR� XPMHUHQR� SRJRGQLK� ]HPOMLãWD� 3��� NODVH� SRJRGQRVWL�� WH�
�������KD��������SRWHQFLMDOQR�RJUDQLþHQR�SRJRGQLK�WDOD�3���NODVH�SRJRGQRVWL��3RWHQFLMDOQR�
SULYUHPHQR��1����L�WUDMQR��1����QHSRJRGQD�WOD�QD�SURMHNWQLP�SRGUXþMLPD�QLVX�XWYUÿHQD�
2G�XNXSQH�SRYUãLQH�RJUDQLþHQR�SRJRGQLK�WDOD��3���NODVH�SRJRGQRVWL���RNR������]HPOMLãWD�
PRåH�SRVWDWL�GREUR�LOL�XPMHUHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��3���LOL�3���NODVD�SRJRGQRVWL���
GRN�RNR������RVWDMH�L�GDOMH�RJUDQLþHQR�SRJRGDQ�]D�QDYRGQMDYDQMH�
2G�XNXSQH�SRYUãLQD�SULYUHPHQR�QHSRJRGQLK�WDOD�1���NODVH�SRJRGQRVWL�PDOL�GLR��RNR������
PRåH�SRVWDWL�GREUR�LOL�XPMHUHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��3���LOL�3���NODVD�SRJRGQRVWL���
GRN�SUHRVWDOL�GLR��LOL�������PRåH�SRVWDWL�VDPR�RJUDQLþHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��3���
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NODVD�SRJRGQRVWL��
./-8ý1(�5,-(ý,��LGHMQL�SURMHNWL��QDYRGQMDYDQMH��VDGDãQMD�L�SRWHQFLMDOQD�SRJRGQRVW��WOR

-
SIGNS IN THE REPUBLIC OF CROATIA

$%675$&7��7KH�DLP�RI�WKLV�SDSHU�LV�WR�SUHVHQW�WKH�VWDWXV�RI�ODQG�VXLWDELOLW\�IRU�LUULJD-
WLRQ�LQ�WKH�SURMHFW�DUHDV�RI�WKH�SDVW�SUHOLPLQDU\�LUULJDWLRQ�V\VWHP�GHVLJQV�DQG�WR�SURSRVH�
JXLGHOLQHV�IRU�IXUWKHU�LUULJDWLRQ�V\VWHP�GHVLJQV�ZLWK�UHJDUG�WR�LQGLYLGXDO�FODVVHV�RI�ODQG�
VXLWDELOLW\��,Q�WKH�SUHSDUDWLRQ�RI�WKLV�SDSHU��ZH�XVHG�WKH�DJURQRPLF�LUULJDWLRQ�EDVHV�GHYHO-
RSHG�IRU�WKH�SUHOLPLQDU\�LUULJDWLRQ�V\VWHP�GHVLJQV�LQ�&URDWLD�VLQFH������WR�WKH�SUHVHQW��
7KH�SUHVHQWDWLRQ�RI�WKH�LQYHQWRU\�RI�VXUIDFHV�EHORQJLQJ�WR�LQGLYLGXDO�FODVVHV�RI�ODQG�VXLW-
DELOLW\�LV�EDVHG�RQ�D�GDWD�DQDO\VLV�RI����SUHOLPLQDU\�GHVLJQV��ZLWK�DSSUR[LPDWHO\��������
KD�RI�DJULFXOWXUDO�ODQG�LQFOXGHG�LQ�WKH�UHVHDUFK��
7KH�,UULJDWLRQ�6\VWHP�%DUDQMD���/DWHUDO�&DQDO���.QHåHYL�9LQRJUDGL�±�=PDMHYDF�FRYHUV�
WKH�ODUJHVW�VXUIDFH��������KD��ZKHUHDV�WKH�,UULJDWLRQ�6\VWHP�$JULFXOWXUDO�6FKRRO�9LQNRYFL�
FRYHUV�WKH�VPDOOHVW�RQH�����KD���7KH�DYHUDJH�SURMHFW�DUHD�DFFRUGLQJ�WR�WKH�SUHOLPLQDU\�
GHVLJQV�LV�DERXW�����KD�
%DVHG�RQ�WKH�DVVHVVPHQW�RI�WKH�FXUUHQW�ODQG�VXLWDELOLW\��LW�ZDV�GHWHUPLQHG�WKDW�WKH�SURMHFW�
DUHDV�FRYHU�D�WRWDO�RI�DERXW��������KD��������RI�KLJKO\�VXLWDEOH�VRLOV��FODVV�6������������
KD��������RI�PRGHUDWHO\�VXLWDEOH�VRLOV��FODVV�6�����������KD��������RI�PDUJLQDOO\�VXLWDEOH�
VRLOV��FODVV�6����DQG�������KD�������RI�FXUUHQWO\�QRW�VXLWDEOH�VRLOV��FODVV�1�����3HUPD-
QHQWO\�QRW�VXLWDEOH�VRLOV��FODVV�1����ZHUH�QRW�LGHQWL¿HG�LQ�WKH�DQDO\VHG�SURMHFW�DUHDV��
$�GDWD�DQDO\VLV�RI�SRWHQWLDO�ODQG�VXLWDELOLW\�UHYHDOHG�WKDW�WKH�SURMHFW�DUHDV�FRQWDLQ�D�WRWDO�
RI��������KD��������RI�SRWHQWLDOO\�KLJKO\�VXLWDEOH�VRLOV��FODVV�6������������KD��������RI�
SRWHQWLDOO\�PRGHUDWHO\�VXLWDEOH�VRLOV��FODVV�6����DQG�������KD��������RI�SRWHQWLDOO\�PDU-
JLQDOO\�VXLWDEOH�VRLOV��FODVV�6�����3RWHQWLDOO\�FXUUHQWO\��FODVV�1����DQG�SHUPDQHQWO\��FODVV�
1����QRW�VXLWDEOH�VRLOV�ZHUH�QRW�LGHQWL¿HG�LQ�WKH�SURMHFW�DUHDV��
2I�WKH�WRWDO�VXUIDFH�RI�PDUJLQDOO\�VXLWDEOH�VRLOV��FODVV�6�����DERXW������RI�WKH�ODQG�PD\�
EHFRPH�KLJKO\�RU�PRGHUDWHO\�VXLWDEOH�IRU�LUULJDWLRQ��FODVV�6���RU�6����ZKLOH�DERXW������
UHPDLQV�FXUUHQWO\�QRW�VXLWDEOH�IRU�LUULJDWLRQ�
2I�WKH�WRWDO�VXUIDFH�RI�VRLOV�FXUUHQWO\�QRW�VXLWDEOH�IRU�LUULJDWLRQ��FODVV�1�����D�VPDOO�SRUWLRQ�
�DERXW������PD\�EHFRPH�KLJKO\�RU�PRGHUDWHO\�VXLWDEOH�IRU�LUULJDWLRQ��FODVV�6���RU�6����
ZKLOH�WKH�UHPDLQLQJ�SRWLRQ��������PD\�EHFRPH�RQO\�PDUJLQDOO\�VXLWDEOH�IRU�LUULJDWLRQ�
(class S-3).

.(<:25'6��SUHOLPLQDU\�GHVLJQV��LUULJDWLRQ��FXUUHQW�DQG�SRWHQWLDO�VXLWDELOLW\��VRLO

1. UVOD

8� +UYDWVNRM� VH� RG� ������ JRGLQH� SURYRGL� Ä1DFLRQDOQL� SURMHNW� QDYRGQMDYDQMD� L�
JRVSRGDUHQMD� SROMRSULYUHGQLP� ]HPOMLãWHP� L� YRGDPD³� �5RPLü� L�0DUXãLü�� ������� 3RUHG�
SODQVNLK�GRNXPHQDWD�L� LGHMQLK�UMHãHQMD�� L]UDÿXMX�VH�L� LGHMQL�SURMHNWL�QDYRGQMDYDQMD�NDR�
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SRGORJH�]D�SURMHNWLUDQMH�L�L]JUDGQMX�VXVWDYD�]D�QDYRGQMDYDQMH��WH�]D�GRELYDQMH�ORNDFLMVNH�
GR]YROH��8�RNYLUX�LGHMQLK�SURMHNDWD��D�]D�SRWUHEH�L]UDGH�DJURQRPVNH�RVQRYH��REDYOMDMX�
VH�GHWDOMQD�WHUHQVND�L�ODERUDWRULMVND�LVWUDåLYDQMD�WDOD�V�FLOMHP�XWYUÿLYDQMD�SRJRGQRVWL�WOD�
]HPOMLãWD�]D�QDYRGQMDYDQMH��3ULOLNRP�SURFMHQH�SRJRGQRVWL��XWYUÿXMX�VH�RJUDQLþHQMD�WOD��]D�
þLMH�VH�RWNODQMDQMH�SUHSRUXþXMX�DJURPHOLRUDFLMVNL�L�LOL�KLGURPHOLRUDFLMVNL�]DKYDWL�
&LOM�RYRJ�UDGD�MH�XWYUGLWL�SRJRGQRVW�]HPOMLãWD�]D�QDYRGQMDYDQMH�QD�SURMHNWQRP�SRGUXþMX�
GRVDGDãQMLK�LGHMQLK�SURMHNDWD�QDYRGQMDYDQMD��WH�SUHGORåLWL�VPMHUQLFH�GDOMQMHJ�SURMHNWLUDQMD�
QDYRGQMDYDQMD�YH]DQR�X]�SRMHGLQH�NODVH�SRJRGQRVWL�]HPOMLãWD�

2. KORIŠTENI MATERIJALI

=D� L]UDGX� RYRJ� UDGD� NRULãWHQH� VX� L]UDÿHQH� DJURQRPVNH� RVQRYH� LGHMQLK� SURMHNDWD�
QDYRGQMDYDQMD�X�+UYDWVNRM�RG�������JRGLQH�GR�GDQDV��D�X�þLMRM�VX�UHDOL]DFLML�QDMYHüLP�
GLMHORP�VXGMHORYDOL�VWUXþQMDFL�V�6YHXþLOLãWD�X�=DJUHEX���$JURQRPVNRJ�IDNXOWHWD��)DNXOWHWD�
DJURELRWHKQLþNLK�]QDQRVWL�6YHXþLOLãWD�-RVLSD�-XUMD�6WURVVPD\HUD�L]�2VLMHND�� WH�9LVRNRJ�
JRVSRGDUVNRJ�XþLOLãWD�X�.ULåHYFLPD�

3ULND]�QDþLQD�L]UDGH�GLMHOD�LGHMQLK�SURMHNWD�NRML�VH�RGQRVH�QD�]QDþDMNH�WDOD�L�SRJRGQRVW�
]HPOMLãWD

=QDþDMNH�WOD�XWYUÿXMX�VH�QD�WHPHOMX�GHWDOMQLK�WHUHQVNLK�L�ODERUDWRULMVNLK�LVWUDåLYDQMD��SUL�
þHPX�VH�SHGRORãNH�NDUWH�L]UDÿXMX�XJODYQRP�X�PMHULOX�����������UMHÿH�X�PMHULOX����������
.ULWHULML�L�QRUPDWLYL�QDYHGHQL�VX�X�SURMHNWQLP�]DGDFLPD��SUL�þHPX�VH�XYDåDYDMX�VPMHUQLFH�
6WUXþQRJ�WLPD�]D�SURYHGEX�SURMHNDWD�QDYRGQMDYDQMD�

3.1.2. Prikaz procjene pogodnosti zemljišta za navodnjavanje

3URFMHQD�SRJRGQRVWL�]HPOMLãWD�]D�QDYRGQMDYDQMH�YUãL�VH�SUHPD�NULWHULMLPD�L�QRUPDWLYLPD��
)$2� PHWRGD� SURFMHQH� ]HPOMLãWD� �)$2� ������� RGQRVQR� GMHORPLþQRM� PRGL¿NDFLML�
)$2�PHWRGH� �9LGDþHN�� ������� XYDåDYDMXüL� SUL� WRPH� ]QDþDMNH� WOD� L� UHOMHID�� WH� ]DKWMHYH�
GRPLQDQWQLK�NXOWXUD�NRMH�VH�QD�SRMHGLQRP�SRGUXþMX�X]JDMDMX�
8� VNORSX� SURFMHQH� SRJRGQRVWL� VLVWHPDWVNH� MHGLQLFH� WOD� VYUVWDYDMX� VH� X� UHGRYH�� NODVH� L�
SRWNODVH�SRJRGQRVWL�]D�QDYRGQMDYDQMH��5HGRYL�RGUHÿXMX�SRJRGQRVW��3��LOL�QHSRJRGQRVW�
�1��WOD�RGQRVQR�]HPOMLãWD��.ODVH�RGUHÿXMX�VWXSDQM�SRJRGQRVWL�SUHPD�VOMHGHüHP�
.ODVD�3���� SRJRGQD�WOD�EH]�]QDþDMQLK�RJUDQLþHQMD�]D�QDYRGQMDYDQMH�LOL�V�RJUDQLþHQMLPD�

NRMD� QHüH� ]QDþDMQR� XWMHFDWL� QD� SURGXNWLYQRVW�� GRELW� L� SULPMHQX�
navodnjavanja,

.ODVD� 3���� XPMHUHQR� SRJRGQD� WOD�� V� RJUDQLþHQMLPD� NRMD� XPMHUHQR� XJURåDYDMX�
SURGXNWLYQRVW���GRELW�L�SULPMHQX�QDYRGQMDYDQMD�

.ODVD�3���� RJUDQLþHQR� SRJRGQD� WOD�� V� RJUDQLþHQMLPD� NRMD� ]QDWQR� XJURåDYDMX�
SURGXNWLYQRVW��GRELW�L�SULPMHQX�QDYRGQMDYDQMD�

.ODVD�1���� SULYUHPHQR� QHSRJRGQD� WOD�� V� RJUDQLþHQMLPD� NRMD� X� SRVWRMHüHP� VWDQMX�
LVNOMXþXMX�WHKQRORãNL�L�LOL�HNRQRPVNL�RSUDYGDQX�SULPMHQX�QDYRGQMDYDQMD�
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.ODVD�1���� WUDMQR�QHSRJRGQD�WOD��V�RJUDQLþHQMLPD�NRMD�LVNOMXþXMX�ELOR�NDNYX�PRJXüQRVW�
WHKQRORãNL�L�LOL�HNRQRPVNL�RSUDYGDQX�SULPMHQX�QDYRGQMDYDQMD�

3RWNODVH� SRJRGQRVWL� RGUHÿXMX� GRPLQDQWQH� RGQRVQR� QDMYDåQLMH� YUVWH� L� LQWHQ]LWHWH�
RJUDQLþHQMD�WOD�]D�QDYRGQMDYDQMH��WDEOLFD�����

7DEOLFD����'RPLQDQWQD�RJUDQLþHQMD�NRG�SRMHGLQLK�NODVD�SRJRGQRVWL�WOD
za navodnjavanje

Klasa 
pogoGQRVWL�

WOD
P-1, dobro 
pogodna

1HGRVWDWDN�KUDQLYD��PDQML�QHGRVWDWDN�RUJDQVNH�WYDUL

P-2, 
XPMHUHQR�
pogodna

.LVHORVW�WOD��]ELMHQRVW�WOD��QHGRVWDWDN�RUJDQVNH�WYDUL��QHSRYROMQD�VWDELOQRVW�
VWUXNWXUQLK�DJUHJDWD��

P-3, 

pogodna PDOL�NDSDFLWHW�WOD�]D�YRGX
N-1,

SULYUHPHQR�
nepogodna

-DYOMDQMH�YLVRNLK�SRG]HPQLK�YRGD�X�UL]LRVIHUQRP�sloju, srednje dugo do 

VODED�SURILOQD�GUHQLUDQRVW
N-���WUDMQR�
nepogodna

-DYOMDQMH�YLVRNLK�SRG]HPQLK�YRGD�X�UL]LRVIHUQRP�VORMX��GXJRWUDMQR�GR�YUOR�

YLVRND�VWMHQRYLWRVW

9DåQLML�WLSRYL�WDOD�NRML�NDUDNWHUL]LUDMX�QDYHGHQH�NODVH�SRJRGQRVWL�SULND]DQL�VX�QD�VOLFL���

P-��NODVD�SRJRGQRVWL
7LS�WOD��/HVLYLUDQR�WOR
P-��NODVD�SRJRGQRVWL

7LS�WOD��3VHXGRJOHM
P-3 klasa SRJRGQRVWL

7LS�WOD��5LWVND�FUQLFD
N-��NODVD�SRJRGQRVWL

7LS�WOD��(SLJOHM
N-��NODVD�SRJRGQRVWL

6OLND����9DåQLML�WLSRYL�WDOD�NRML�NDUDNWHUL]LUDMX�SRMHGLQH�NODVH�SRJRGQRVWL
tla za navodnjavanje

3.2. Inventarizacija površina pojedinih klasa pogodnosti zemljišta za navod-

,QYHQWDUL]DFLMD� SRYUãLQD� SRMHGLQLK� NODVD� SRJRGQRVWL� SULND]XMH� VH� QD� WHPHOMX� DQDOL]H�
GRVWXSQLK�SRGDWDND�]D����LGHMQLK�SURMHNDWD��3URFMHQMXMHPR�GD�MH�UHDOL]LUDQR�MRã�QHNROLNR�
WDNYLK�SURMHNDWD�NRML�VX�QDP�WUHQXWQR�QLVX�GRVWXSQL��3RSLV�GRVWXSQLK�LGHMQLK�SURMHNWD�V�
SRGDFLPD�R�JRGLQL� L]UDGH��SRYUãLQL�SURMHNWQRJ�SRGUXþMD� WH�PMHULOX� L]UDÿHQH�SHGRORãNH�
NDUWH��SULND]DQ�MH�X�WDEOLFL���
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7DEOLFD����3RSLV�LGHMQLK�SURMHNDWD�QDYRGQMDYDQMD�V�RVQRYQLP�SRGDFLPD

Broj 1D]LY�SURMHNWD Godina Površina

KD
Mjerilo

NDUWH
1 3LORW�SURMHNW�QDYRGQMDYDQMD�*DW�– Veliškovci 2005. 500 �������
2 3LORW�SURMHNW�navodnjavanja  Kapinci – Vaška 2007. 1.280 ��������
3 6XVWDY�QDYRGQMDYDQMD�%XGLPFL-Krndija 2007. 630 ��������
4 6XVWDY�QDYRGQMDYDQMD�5DPDQRYFL- 2007. 880 ��������
5 Sustav navodnjavanja „Novi Gradac – Detkovac“ 2008. 760 ��������
6 Sustav navodnjavanja 1. Pilot projekt na Bujištini-

3HWURYLMD�
2009. 510 ��������

7 6XVWDY�QDYRGQMDYDnja Baranja – -
=PDMHYDF

2010. 5.000 ��������

8 6XVWDYD�QDYRGQMDYDQMD�'DOM���LGHMQL�SURMHNW� 2013. 880 ��������
9 Sustav navodnjavanja Puškaš 2013. 925 ��������

10 6XVWDY�RGYRGQMH�L�QDYRGQMDYDQMD 2015. 180 �������
11 6XVWDY�QDYRGQMDYDQMD�9HOLND�/XGLQD 2015. 455 ��������
12 – ,��ID]D 2015. 920 ��������
13 6XVWDY�QDYRGQMDYDQMD�6ORERGQLFD 2016. 1.855 ��������
14 6XVWDY�QDYRGQMDYDQMD�'RQMH�SROMH�- -DGUDWRYDF 2015. 270 1.10.000

15 6XVWDYD�QDYRGQMDYDQMD�.DSLQFL�- Vaška – II. ID]D 2014. 570 ��������
16 6XVWDY�QDYRGQMDYDQMD�6injskog polja – ,��ID]D 2014. 480 ��������
17 6XVWDY�QDYRGQMDYDQMD�9UDQVNRJ�SROMD�– ��ID]D 2015. 1.585 ��������
18 2017. 365 1.10.000

19 6XVWDY�QDYRGQMDYDQMD�%HOLFD 2016. 720 ��������
20 6XVWDY�QDYRGQMDYDQMD�3UHORJ-Donji Kraljevec 2011. 2360 ��������
21 6XVWDY�QDYRGQMDYDQMD�'RQML�0LKROMDF-Viljevo 2012. 1270 ��������
22 6XVWDY�QDYRGQMDYDQMD�'UDYVNL�ULW�- ,��ID]D 2016. 1690 ��������
23 6XVWDY�QDYRGQMDYDQMD�(UYHQLFD 2014. 740 ��������
24 6XVWDY�QDYRGQMDYDQMD�*UDERYR�,, 2013. 605 ��������
25 6XVWDY�QDYRGQMDYDQMD�.DSHOLFD�– Kaniška Iva 2015. 416 ��������
26 6XVWDY�QDYRGQMDYDQMD Kapelna 2012. 1215 ��������
27 Sustav navodnjavanja Kitišanci 2012. 1200 ��������
28 6XVWDY�QDYRGQMDYDQMD�.RPOHWLQFL 2015. 290 ��������
29 6XVWDY�QDYRGQMDYDQMD�/LSRYDF 2009. 1.045 ��������
30 6XVWDY�QDYRGQMDYDQMD�/MHVNRYDF 2016. 103 ��������
31 6XVWDY�QDYRGQMDYDQMD�1RYDOMVNR�3ROMH 2010. 168 ��������
32 6XVWDY�QDYRGQMDYDQMD�2ULRYDF 2016. 608 ��������
33 6XVWDY�QDYRGQMDYDQMD�7RYDUQLN 2016. 1747 ��������
34 6XVWDY�QDYRGQMDYDQMD�.DSWRO 2007. 175 1.10.000

35 6XVWDY�QDYRGQMDYDQMD�%XQLQD 2014. 120 ��������
36 6XVWDY�QDYRGQMDYDQMD�Konavosko polje 2008. 2315 1.10.000

37 6XVWDY�QDYRGQMDYDQMD�Cerna 2009. 560 1.10.000

38 6XVWDY�QDYRGQMDYDQMD�*$7-proširenje 2018. 615 1.10.000

39 Sustav navodnjavanja Mala šuma-YUW 2018. 78 ��������
40 6XVWDY�navodnjavanja M 2014. 490 1.10.000

41 Sustav navodnjavanja Donja Baštica 2014. 123 ��������
42 Sustav navodnjavanja Puškaš 2013. 925 1.10.000

43 6XVWDY�QDYRGQMDYDQMD�2UXELFD 2006. 440 1.10.000

44 Sustav navodnjavanja Baštica 1. faza 2008, 340 ��������
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8�RNYLUX�XUHÿHQMD�]HPOMLãWD��SUHSRUXþHQH� VX�DJURPHOLRUDFLMVNH� L�LOL�KLGURPHOLRUDFLMVNH�
PMHUH�� 7HPHOMHP� SUHWSRVWDYNH� GD� üH� SUHSRUXþHQH� PMHUH� ELWL� SURYHGHQH�� SURFLMHQMHQD�
MH� L� SRWHQFLMDOQD� SRJRGQRVW� SROMRSULYUHGQRJ� ]HPOMLãWD� ]D� QDYRGQMDYDQMH�� $QDOL]RP�
SRGDWDND�WH�SRJRGQRVWL��XWYUÿHQR�MH�GD�VH�QD�SURMHNWQLP�SRGUXþMLPD�QDOD]L�XNXSQR�RNR�
������� KD� ]HPOMLãWD� SRWHQFLMDOQR� GREUR� SRJRGQLK� WDOD� LOL� WDOD� 3��� NODVH� SRJRGQRVWL�� D�
ãWR�SUHGVWDYOMD�XNXSQR�RNR������X�RGQRVX�QD�FMHORNXSQX�LVWUDåLYDQX�SRYUãLQX�]HPOMLãWD�
]D�QDYRGQMDYDQMH��3RWHQFLMDOQR�XPMHUHQR�SRJRGQLK�]HPOMLãWD�3���NODVH�SRJRGQRVWL�LPD�
RNR��������KD��RGQRVQR������FMHORNXSQH�LVWUDåLYDQH�SRYUãLQH��3RWHQFLMDOQR�RJUDQLþHQR�
SRJRGQLK�WDOD�3���NODVH�SRJRGQRVWL��SURFLMHQMHQR�MH�GD�LPD��������KD��RGQRVQR�RNR������
SURMHNWQH�SRYUãLQH��WDEOLFD����3RWHQFLMDOQR�SULYUHPHQR��1����L�WUDMQR��1����QHSRJRGQLK�
WDOD�QD�SURMHNWQLP�SRGUXþMLPD�QH�EL�WUHEDOR�ELWL��X]�XYMHW�GD�VH�SURYRGH�SUHSRUXþHQH�PMHUH�
SRSUDYNH�WDOD�

45 6XVWDY�QDYRGQMDYDQMD�3ROMRSULYUHGQL�,QVWLWXW�2VLMHN 2006. 260 1.10.000

46 Sustav navodnjavanja Poljop. škola Vinkovci 2009. 56 ��������
47 6XVWDY�QDYRGQMDYDQMD�.ROMDN 2008. 480 1.100.00

48 6XVWDY�QDYRGQMDYDQMD�6RSRW 2011. 795 1.10.000

8�RNYLUX�QDYHGHQLK����LGHMQLK�SURMHNDWD��LVWUDåLYDQR�MH�XNXSQR�RNR��������KD��SUL�þHPX�
VH�QDMYHüD�SRYUãLQD�RGQRVL�QD�6XVWDY�QDYRGQMDYDQMD�%DUDQMD�±�ODWHUDOQL�NDQDO��.QHåHYL�
9LQRJUDGL�=PDMHYDF� ������� KD��� GRN� VH� QDMPDQMD� SRYUãLQD� RGQRVL� QD� SURMHNW� 6XVWDY�
QDYRGQMDYDQMD�3ROMRSULYUHGQD�ãNROD�9LQNRYFL������KD��3URVMHþQD�SURMHNWQD�SRYUãLQD�SR�
LGHMQRP�SURMHNWX�L]QRVL�RNR�����KD�
,QYHQWDUL]DFLMD�SRYUãLQD�SRMHGLQLK�NODVD�VDGDãQMH�L�SRWHQFLMDOQH�SRJRGQRVWL�SROMRSULYUHGQRJ�
]HPOMLãWD�SR�SRMHGLQLP�LGHMQLP�SURMHNWLPD�SULND]DQD�MH�X�WDEOLFL����$QDOL]RP�SRGDWDND�
VDGDãQMH�SRJRGQRVWL��XWYUÿHQR�MH�GD�VH�QD�SURMHNWQLP�SRGUXþMLPD�QDOD]L�XNXSQR��������
KD�]HPOMLãWD�GREUR�SRJRGQLK�WDOD�LOL�WDOD�3���NODVH�SRJRGQRVWL��D�ãWR�SUHGVWDYOMD�XNXSQR�
RNR������X�RGQRVX�QD�FMHORNXSQX�DQDOL]LUDQX�SRYUãLQX��8PMHUHQR�SRJRGQD�WOD� LOL� WDOD�
3��� NODVH� SRJRGQRVWL� QDOD]H� VH� QD� ������� KD� RGQRVQR� QD� ����� LVWUDåLYDQLK� SRYUãLQD��
2JUDQLþHQR� SRJRGQD� WOD� 3��� NODVH� SRJRGQRVWL�� QDOD]H� VH� QD� ������ KD� RGQRVQR� QD� ���
�� SURMHNWQLK� SRYUãLQD�� 1DMPDQMX� SRYUãLQX� ]DX]LPDMX� SULYUHPHQR� QHSRJRGQD� WOD� 1���
NODVH�SRJRGQRVWL��NRMD�VH�QDOD]H�QD�������KD�WH�]DX]LPDMX�RNR�����SURMHNWQH�SRYUãLQH��
7UDMQR�QHSRJRGQD�WOD�1���NODVH�SRJRGQRVWL�QD�DQDOL]LUDQLP�SURMHNWQLP�SRGUXþMLPD�QLVX�
XWYUÿHQD��WDEOLFD���

7DEOLFD����3RYUãLQD�NODVD�VDGDãQMH�L�SRWHQFLMDOQH�SRJRGQRVWL�QD�FMHORNXSQLP�
SRYUãLQDPD�LGHMQLK�SURMHNDWD

.ODVD�SRJRGQRVWL�]D�
navodnjavanje 

sadašnja SRWHQFLMDOQD
KD � KD �

P-1 10.109 25 20.270 50

P-2 18.463 46 15.914 40

P-3 8.758 22 3.810 10

N-1 2.664 7

N-2

Ukupno 39.994 100 39.994 100
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8� SUDNVL� VH� þHVWR� SRVWDYOMD� SLWDQMH� WURãNRYD� XUHÿHQMD� ]HPOMLãWD� L� VYUVLVKRGQRVWL�
QDYRGQMDYDQMD��RGQRVQR�HNRQRPVNH�LVSODWLYRVWL�QD�]HPOMLãWLPD�RJUDQLþHQR�SRJRGQLK�WDOD�
3���NODVH�SRJRGQRVWL� L�]HPOMLãWLPD�SULYUHPHQR�QHSRJRGQLK� WDOD�1���NODVH�SRJRGQRVWL��
'HWDOMQRP�DQDOL]RP�SRYUãLQD�NODVD�VDGDãQMH�L�SRWHQFLMDOQH�SRJRGQRVWL�SRMHGLQLK�LGHMQLK�
SURMHNDWD��XWYUÿHQR�MH�RG�XNXSQH�SRYUãLQH�RJUDQLþHQR�SRJRGQLK�WDOD�NRMD� L]QRVL�������
KD��RNR������]HPOMLãWD�PRåH�SRVWDWL�GREUR�LOL�XPMHUHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��3���
LOL�3���NODVD�SRJRGQRVWL���GRN�RNR������RVWDMH�L�GDOMH�RJUDQLþHQR�SRJRGDQ��3���NODVD��
]D� QDYRGQMDYDQMH�� WDEOLFD� ��� 8NXSQD� SRYUãLQD� SULYUHPHQR� QHSRJRGQLK� WDOD�1��� NODVH�
SRJRGQRVWL�L]QRVL�������KD��3ULPMHQRP�PHOLRUDFLMVNLK�]DKYDWD��VYHJD�����KD��RNR�������
PRåH�SRVWDWL�GREUR�LOL�XPMHUHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��3���LOL�3���NODVD�SRJRGQRVWL���
GRN�SUHRVWDOL�GLR��LOL�������PRåH�SRVWDWL�VDPR�RJUDQLþHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��3���
NODVD�SRJRGQRVWL���WDEOLFD���

7DEOLFD����$QDOL]D�SRYUãLQD�]HPOMLãWD�VDGDãQMH�SRJRGQRVWL�X]�XYMHW�L]YRÿHQMD�
SUHSRUXþHQLK�DJURPHOLRUDFLMVNLK�L�KLGURPHOLRUDFLMVNLK�]DKYDWD

Klasa 

sadašnje 
SRJRGQRVWL

KD SRJRGQRVWL��KD
P-1 ili P-2 P-3

P-3 8.758 Agro- i 

KLGURPHOLRUDFLMH
7.382 1.376

N-1 2.663 Hidro- i 
DJURPHOLRUDFLMH

229 2.434

1DMYHüL� GLR� WDNYLK� WDOD� QDOD]L� VH� QD� SURMHNWQLP� SRGUXþMLPD� 6XVWDYD� QDYRGQMDYDQMD�
Slobodnica i Oriovac.

1D�DQDOL]LUDQLP�SURMHNWQLP�SRGUXþMLPD�VXVWDYD�QDYRGQMDYDQMD�LGHMQLK�SURMHNDWD�þLMD�MH�
XNXSQD�SRYUãLQD�RNR��������KD��RNR������]HPOMLãWD� MH� V� DVSHNWD� VDGDãQMH�SRJRGQRVWL�
GREUR��3���NODVD��LOL�XPMHUHQR�GREUR��3���NODVD��SRJRGDQ�]D�QDYRGQMDYDQMH�
6�DVSHNWD�SRWHQFLMDOQH�SRJRGQRVWL��RNR������]HPOMLãWD�MH�GREUR��3���NODVD��LOL�XPMHUHQR�
dobro (P-2 klasa) pogodan za navodnjavanje.

2G� XNXSQH� SRYUãLQH� RJUDQLþHQR� �3��� NODVD� SRJRGQRVWL�� SRJRGQRJ� ]HPOMLãWD� ]D�
QDYRGQMDYDQMH��þDN�RNR������PRåH�QDNRQ�SULPMHQH�PHOLRUDFLMVNLK�]DKYDWD�SRVWDWL�SRJRGDQ�
LOL�XPMHUHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��2G�XNXSQH�SRYUãLQH�SULYUHPHQR�QHSRJRGQRJ�
�1���NODVD�SRJRGQRVWL��]HPOMLãWD�]D�QDYRGQMDYDQMH��VDPR�RNR������PRåH�QDNRQ�SULPMHQH�
PHOLRUDFLMVNLK�]DKYDWD�SRVWDWL�SRJRGDQ�LOL�XPMHUHQR�SRJRGDQ�]D�QDYRGQMDYDQMH��
1DYHGHQL� SRGDFL� XND]XMX� GD� VH� QD� SRGUXþMLPD� DQDOL]LUDQLK� LGHMQLK� SURMHNDWD� VXVWDYD�
QDYRGQMDYDQMD� QDOD]H� GRPLQDQWQR� SRJRGQD� L� XPMHUHQR� SRJRGQD� WOD�� NDNR� V� DVSHNWD�
VDGDãQMH�SRJRGQRVWL��WDNR�RGQRVQR�]QDWQR�YLãH�V�DVSHNWD�SRWHQFLMDOQH�SRJRGQRVWL�
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6XLWDELOLW\�RQ�,YDQNRYR�$UHD��3URFHHGLQJV�RI�WKH��VW�,QWHUQDWLRQDO�6FLHQWL¿F�DQG�([-

SHUW�&RQIHUHQFH�7($0��������8QLYHUVLW\�RI�$SSOLHG�6FLHQFHV�RI�6ODYRQVNL�%URG��
Slavonski Brod, 329-334.

>��@� 9LGDþHN��ä����������3URFMHQD�SURL]YRGQRJ�SURVWRUD�L�SULNODGQRVWL�WOD�]D�QDYRGQMD-

YDQMH�X�,VWRþQRM�6ODYRQLML�L�%DUDQML��3ROMRSULYUHGQD�]QDQVWYHQD�VPRWUD��EU���������
471-502.

>��@� =HEHF��9���6HPLDOMDF��=���'DGLü��0���/RQþDULü��=���0DUNRYLü��0��5DVWLMD��'����������
3RJRGQRVW� OHVLYLUDQLK� WDOD�]D�QDYRGQMDYDQMH�QD�SRGUXþMX� ,VWRþQH�+UYDWVNH, Pro-

FHHGLQJV� RI� WKH� ��rd &URDWLDQ� DQG� ��WK� ,QWHUQDWLRQDO� 6\PSRVLXP� RQ�$JULFXOWXUH��
6YHXþLOLãWH�X�2VLMHNX�3ROMRSULYUHGQL�IDNXOWHW��2VLMHN���������

>��@� [[[� 6YHXþLOLãWH� X� =DJUHEX�$JURQRPVNL� IDNXOWHW� ±� =DYRG� ]D� SHGRORJLMX�� DUKLYD�
VWUXþQLK�SURMHNDWD

>��@� [[[�6YHXþLOLãWH� -RVLSD� -XUMD� 6WURVVPD\HUD� X�2VLMHNX� �� )DNXOWHW� DJURELRWHKQLþNLK�
]QDQRVWL��±=DYRG�]D�DJURHNRORJLMX�L�]DãWLWX�RNROLãD��DUKLYD�VWUXþQLK�SURMHNDWD

>��@� [[[��9LVRNR�JRVSRGDUVNR�XþLOLãWH�X�.ULåHYFLPD��DUKLYD�VWUXþQLK�SURMHNDWD
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>��@� [[[�+UYDWVNH�YRGH���-HGLQLFD�]D�SURYHGEX�QDFLRQDOQRJ�SURJUDPD�QDYRGQMDYDQMD�L�
JRVSRGDUHQMD�SROMRSULYUHGQLP�]HPOMLãWHP�L�YRGDPD��DUKLYD�SURMHNDWD

>��@� [[[� +UYDWVNH� YRGH� �� =DNOMXþDN� VD� VDVWDQND� X� VYH]L� SURYHGEH� SURMHNDWD� VXVWDYD�
QDYRGQMDYDQMD�QD�SROMRSULYUHGQLP�SRYUãLQDPD��9LãQMLFD��������

AUTORI

SURI�GU�VF��6WMHSDQ�+XVQMDN�a
SURI�GU�VF��'RPDJRM�5DVWLMD�b

a 6YHXþLOLãWH�X�=DJUHEX�$JURQRPVNL�IDNXOWHW���=DYRG�]D�SHGRORJLMX�
� 6YHWRãLPXQVND�FHVWD�����=DJUHE���������+UYDWVND��VKXVQMDN#DJU�KU
b 6YHXþLOLãWH�-RVLSD�-XUMD�6WURVVPD\HUD�X�2VLMHNX�)DNXOWHW�DJURELRWHKQLþNLK�]QDQRVWL��±�

=DYRG�]D�DJURHNRORJLMX�L�]DãWLWX�RNROLãD��9ODGLPLUD�3UHORJD����2VLMHN��������
� +UYDWVND��GRPDJRM�UDVWLMD#SIRV�KU
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HRVATSKE VODE NA INVESTICIJSKOM VALU

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.29.

VODE IZ VODOTOKA ZA POTREBE NAVODNJAVANJA 

6$ä(7$.��2VQRYX� VYDNRJ� VXVWDYD�QDYRGQMDYDQMD� þLQH� WUL� HOHPHQWD�� WHKQLþNR� UMHãHQMH�
]DKYDWD�YRGH��GLVWULEXFLMH�YRGH�GR�SDUFHOH��WH�QDþLQ�NRULãWHQMD�YRGH�QD�SDUFHOL�X�RNYLUX�
FLNOXVD�SROMRSULYUHGQH�SURL]YRGQMH��&LOM�VYDNH�SURMHNWQH�GRNXPHQWDFLMH�VXVWDYD�]D�QDYRG-

QMDYDQMH�MH�SRVWLüL�RSWLPDOQR�UMHãHQMH�]D�VYD�WUL�HOHPHQWD�VXVWDYD�QDYRGQMDYDQMD��RGQRVQR�
RVLJXUDWL� PDNVLPDOQX� XþLQNRYLWRVW� FLMHORJ� VXVWDYD� X]� XYMHW� PLQLPDOL]LUDQLK� WURãNRYD�
L]JUDGQMH��DOL�L�NDVQLMLK�WURãNRYD�NRULãWHQMD��HQHUJLMD��RGUåDYDQMH�L�GU���RGQRVQR�XSUDYO-
MDQMD��3URMHNWDQWVND�SUDNVD�XND]XMH�QD�YHOLNL�EURM�PRJXüLK�WHKQLþNLK�UMHãHQMD�GRVWXSQLK�
X�SRVWRMHüRM�GRPDüRM�L�VWUDQRM�OLWHUDWXUL��D�þLMD�SULPMHQD�QDMYLãH�RYLVL�R�SUHWSRVWDYOMHQ-

LP� XOD]QLP� SDUDPHWULPD�� 2GDELU� ÄRSWLPDOQRJ³� UMHãHQMD� ]DKYDWD� YRGH�� SUYHQVWYHQR� MH�
RGUHÿHQ�DQDOL]RP�WURãNRYD�JUDGQMH��DOL�L�WURãNRYD�UDGD��RGUåDYDQMD�L�XSUDYOMDQMD�VXVWDYRP�
QDYRGQMDYDQMD��+UYDWVND�SURMHNWDQWVND�SUDNVD��NDR�L�LVNXVWYD�QD�L]JUDGQML�QRYLK�VXVWDYD�
QDYRGQMDYDQMD��SRND]XMX�GD�WURãNRYL�]DKYDWD�YRGH�L]�YHOLNLK�YRGQLK�WRNRYD�þLQH�]QDþDMQL�
GLR�LQYHVWLFLMH��GRN�NRG�WURãNRYD�UDGD��RGUåDYDQMD�L�XSUDYOMDQMD�VXVWDYRP�QDYRGQMDYDQMD�
RQL�þLQH�JODYQX�VWDYNX�WURãNRYD��8�UDGX�MH�GDW�SULND]�GRVDGDãQMH�SUDNVH�X�+UYDWVNRM��D�
X�VNORSX�DQDOL]H�RGDELUD�WHKQLþNRJ�UMHãHQMD�SULND]DQD�MH�LQRYDWLYQD�NRQVWUXNFLMD�]DKYDWD�
YRGH��NRMD�MH�X�VYRMRM�LQDþLFL�GRåLYMHOD�LPSOHPHQWDFLMX�X�RNYLUX�SURMHNWQH�GRNXPHQWDFLMH�
]D�VXVWDY�QDYRGQMDYDQMD�'DOM��=DNOMXþQR�VH�X�UDGX�DQDOL]LUDMX�SUHGQRVWL�L�QHGRVWDFL�RGDE-

UDQRJ�WHKQLþNRJ�UMHãHQMD��NRMH�SUHPD�GRVWXSQLP�SRGDFLPD�SUHGVWDYOMD�SRWSXQX�QRYRVW�QH�
VDPR�X�+UYDWVNRM�LQåHQMHUVNRM�SUDNVL�
./-8ý1(�5,-(ý,��WHKQLþNR�UMHãHQMH��]DKYDW�YRGH��FUSNH��VXVWDY��QDYRGQMDYDQMH��RGDELU

ABSTRACTING WATER FROM WATERCOURSES FOR IRRIGATION 
PURPOSES

$%675$&7��$Q\�LUULJDWLRQ�V\VWHP�FRQVLVWV�RI�WKUHH�PDLQ�HOHPHQWV��D�WHFKQLFDO�VROXWLRQ�
IRU�ZDWHU�DEVWUDFWLRQ��D�WHFKQLFDO�VROXWLRQ�IRU�GLVWULEXWLRQ�RI�ZDWHU�WR�D�ODQG�SORW�DQG�WKH�
PHWKRG�RI�RQ�IDUP�XVH�RI�ZDWHU�ZLWKLQ�WKH�F\FOH�RI�DJULFXOWXUDO�SURGXFWLRQ��7KH�SXUSRVH�
RI�DQ\�GHVLJQ�GRFXPHQW�IRU�DQ�LUULJDWLRQ�V\VWHP�LV�WR�DFKLHYH�DQ�RSWLPXP�VROXWLRQ�IRU�DOO�
WKUHH�HOHPHQWV�RI�WKH�LUULJDWLRQ�V\VWHP��L�H��WR�HQVXUH�PD[LPXP�H൶FLHQF\�RI�WKH�HQWLUH�
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V\VWHP��ZLWK�ERWK�PLQLPL]HG�FRQVWUXFWLRQ�FRVWV�DQG�VXEVHTXHQW�RSHUDWLRQ�DQG�PDQDJH-
PHQW�FRVWV��HQHUJ\��PDLQWHQDQFH��HWF����'HVLJQ�SUDFWLFH�LQGLFDWHV�D�ODUJH�QXPEHU�RI�SRV-
VLEOH�WHFKQLFDO�VROXWLRQV�DYDLODEOH�LQ�GRPHVWLF�DQG�IRUHLJQ�OLWHUDWXUH��ZKRVH�DSSOLFDWLRQ�
GHSHQGV�SULPDULO\�RQ�WKH�DVVXPHG�LQSXW�SDUDPHWHUV��7KH�VHOHFWLRQ�RI�WKH�³RSWLPXP´�ZD-
WHU�DEVWUDFWLRQ�VROXWLRQ�LV�GH¿QHG�SULPDULO\�WKURXJK�DQ�DQDO\VLV�RI�FRQVWUXFWLRQ�FRVWV�EXW�
DOVR� RI� WKH� V\VWHP� RSHUDWLRQ��PDLQWHQDQFH� DQG�PDQDJHPHQW� FRVWV��'HVLJQ� SUDFWLFH� LQ�
&URDWLD�DV�ZHOO�DV�H[SHULHQFHV�IURP�WKH�FRQVWUXFWLRQ�RI�QHZ�LUULJDWLRQ�V\VWHPV�VKRZ�WKDW�
WKH�FRVWV�RI�DEVWUDFWLQJ�ZDWHU�IURP�ODUJH�ZDWHUFRXUVHV�DFFRXQW�IRU�D�VLJQL¿FDQW�VKDUH�RI�
WKH�LQYHVWPHQW�ZKHUHDV�LQ�WKH�LUULJDWLRQ�V\VWHP�RSHUDWLRQ��PDLQWHQDQFH�DQG�PDQDJHPHQW�
FRVWV�WKH\�UHSUHVHQW�WKH�PDLQ�FRVW�LWHP��7KH�SDSHU�JLYHV�DQG�RYHUYLHZ�RI�WKH�SUDFWLFH�LQ�
&URDWLD�WR�GDWH�ZKLOH�WKH�DQDO\VLV�RI�WKH�VHOHFWLRQ�RI�WKH�WHFKQLFDO�VROXWLRQ�SUHVHQWV�DQ�
LQQRYDWLYH�ZDWHU�DEVWUDFWLRQ�VWUXFWXUH��D�YDULDQW�RI�ZKLFK�ZDV�LPSOHPHQWHG�LQ�WKH�GHVLJQ�
GRFXPHQWV�IRU�WKH�'DOM�LUULJDWLRQ�V\VWHP��)LQDOO\��WKH�SDSHU�DQDO\VHV�WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�RI�WKH�VHOHFWHG�VROXWLRQ�ZKLFK��EDVHG�RQ�DYDLODEOH�GDWD��LV�VRPHWKLQJ�FRP-

SOHWHO\�QHZ�LQ�WKH�&URDWLDQ�HQJLQHHULQJ�SUDFWLFH�DQG�EH\RQG��
.(<:25'6��WHFKQLFDO�VROXWLRQ��ZDWHU�DEVWUDFWLRQ��SXPS��V\VWHP��LUULJDWLRQ��VHOHFWLRQ

1. UVOD

3RNUHWDQMHP� SURMHNWD� QDYRGQMDYDQMD� L� JRVSRGDUHQMD� SROMRSULYUHGQLP� ]HPOMLãWHP� L�
YRGDPD�X�5HSXEOLFL�+UYDWVNRM� RGQRVQR�XVYDMDQMHP�VWUDWHJLMH�SRG�QD]LYRP�� Nacionalni

SURMHNW�QDYRGQMDYDQMD�L�JRVSRGDUHQMD�SROMRSULYUHGQLP�]HPOMLãWHP�L�YRGDPD�X�5HSXEOLFL�
+UYDWVNRM� ±� 1$31$9�� X� VUSQMX� ������ JRGLQH�� ]DSRþHR� MH� FLNOXV� LQWH]LYQRJ� XODJDQMD�
X� UD]YRM� VXVWDYD�QDYRGQMDYDQMD�X�+UYDWVNRM��8�SURWHNOLK����JRGLQD� VWHþHQD� VX�PQRJD�
LVNXVWYD��NDNR�QD�RUJDQL]LUDQMX�NUDMQMLK�NRULVQLND��WDNR�L�QD�SRGUXþMX�SODQLUDQMD��RGDELUD�
ORNDFLMD��SURMHNWLUDQMD�L�QD�NRQFX�L]JUDGQMH�L�SXãWDQMD�X�SRJRQ�VXVWDYD�QDYRGQMDYDQMD�
2VQRYX�VYDNRJ�VXVWDYD�QDYRGQMDYDQMD�þLQL�SRWUHED�VOMHGHüLK�UMHãHQMD�
�� ]DKYDWD�YRGH�
�� GLVWULEXFLMD�YRGH�GR�SDUFHOH�
�� NRULãWHQMH�YRGH�QD�SDUFHOL�X�RNYLUX�FLNOXVD�SROMRSULYUHGQH�SURL]YRGQMH�
&LOM� VYDNH� SURMHNWQH� GRNXPHQWDFLMH� VXWDYD� ]D� QDYRGQMDYDQMH� MH� SRVWLüL� RSWLPDOQR�
ULMHãHQMH� ]D� VYD� WUL� HOHPHQWD� VXVWDYD� QDYRGQMDYDQMD�� RGQRVQR� RVLJXUDWL� PDNVLPDOQX�
XþLQNRYLWRVW�FLMHORJ�VXVWDYD�X]�XYLMHW�PLQLPDOL]LUDQLK�WURãNRYD�L]JUDGQMH��DOL� L�NDVQLMLK�
WURãNRYD� NRULãWHQMD� �HQHUJLMD�� RGUåDYDQMH� L� GU���� RGQRVQR� XSUDYOMDQMD�� 6YDNDNR� VH� UDGL�
R� NRPSOHNVQRP� L� VORåHQRP� LQåHQMHUVNRP�SUREOHPX�� NRML� L]LVNXMH� FMHORYLW� L� LQWHJUDODQ�
SULVWXS�QDþLQX�RGDELUD�SURMHNWQRJ� ULMHãHQMD�� NDNR�REOLND� L� QDþLQD� ]DKYDWD�YRGH�� WDNR� L�
GLVWULEXFLMH�RGQRVQR�NRULãWHQMD�YRGH�QD�SDUFHOL��'RVDGDãQMD�LVNXVWYD�V�L]UDGRP�WHKQLþNH�
GRNXPHQWDFLMH� X� RNYLUX� UHDOL]DFLMH� 1$31$9�D� SRVHEQR� VX� XND]DOD� QD� SUREOHP�
RSWLPDOQRJ�]DKYDWD�YRGH�L]�YHOLNLK�YRGQLK�WRNRYD�L�DNXPXODFLMD��3URMHNWDQWVND�SUDNVD�
XND]DOD�MH�QD�YHOLNL�EURM�PRJXüLK�WHKQLþNLK�UMHãHQMD��GRVWXSQLK�X�SRVWRMHüRM�GRPDüRM�L�
VWUDQRM� OLWHUDWXUL�� þLMD� SULPMHQD� QDMYLãH� RYLVL� R� SUHWSRVWDYOMHQLP� XOD]QLP� SDUDPHWULPD��
8SUDYR� YHOLNL� EURM� XOD]QLK� SDUDPHWDUD� L� NDUDNWHULVWLND� YRGQLK� WRNRYD� LOL� DNXPXODFLMD�
XPQRJRPH� RGUHÿXMH� RGDELU� WHKQLþNRJ� ULMHãHQMD� ]DKYDWD� YRGH�� 2GDELU� ÄRSWLPDOQRJ³�
ULMHãHQMD�]DKYDWD�YRGH��SUYHQVWYHQR�MH�RGUHÿHQ�DQDOL]RP�WURãNRYD�JUDGQMH��DOL�L�WURãNRYD�
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UDGD��RGUåDYDQMD� L�XSUDYOMDQMD�VXVWDYRP�QDYRGQMDYDQMD��+UYDWVND�SURMHNWDQWVND�SUDNVD�
NDR� L� LVNXVWYD�QD� L]JUDGQML�QRYLK�VXVWDYD�QDYRGQMDYDQMD�SRND]XMX�GD� WURãNRYL�]DKYDWD�
YRGH� L]� YHOLNLK� YRGQLK� WRNRYD� þLQH� ]QDþDMQL� GLR� LQYHVWLFLMH�� GRN� NRG� WURãNRYD� UDGD��
RGUåDYDQMD� L� XSUDYOMDQMD� VXVWDYRP� QDYRGQMDYDQMD� RQL� þLQH� JODYQX� VWDYNX� WURãNRYD��
1DVWDYQR�PRåHPR�UHüL�GD�MH�GRVDGDãQMD�SURMHNWDQWVND�SUDNVD�SRND]DOD�YHOLNX�UD]QROLNRVW�
RGDEUDQLK�ULMHãQMD��RGQRVQR�L]RVWDQDN�DOWHUQDWLYQLK�DQDOL]D��SRWNULMHSOMHQLK�¿QDQFLMVNLP�
SRND]DWHOMLPD���PRJXüLK�ULMHãHQMD�X�RNYLUX�ID]H�SURMHNWLUDQMD��ãWR�XND]XMH�QD�PRJXüQRVW�
L�SRWUHEX�GRGDWQH�DQDOL]H�RYRJ�SUREOHPD��VD�VYUKRP�VWDQGDUGL]LUDQMD�L�optimaliziranja
tih i takovih rješenja zahvata vode iz velikih vodnih tokova i akumulacija za potrebe 
navodnjavanja.

.RG�]DKYDWD�YRGH�]D�SRWUHEH�QDYRGQMYDQMD�L]�YHOLNLK�ULMHND�QDþHOQR�SRVWRMH�GYD�WHKQLþND�
UMHãHQMD��D�WR�VX��
�� JUDYLWDFLMVNL�]DKYDW�YRGH�X�NRULWX�YRGRWRND�NRML�]DKYDüD�YRGX�QD�QLYRX�PDOH�YRGH�WH�JD�
SXWHP�FLMHYL��NDQDOD�LOL�PLNURWXQHOD�GRYRGL�GR�FUSQH�VWDQLFH�X�]DREDOMX�YRGRWRND�

�� GYRVWXSDQMVNL�WODþQL�]DKYDW�YRGH�L]�YRGRWRND�NRML�XNOMXþXMH�QLVNRWODþQH�FUSNH�X�VDPRP�
YRGRWRNX��V�IXQNFLMRP�VDYODGDYDQMD�YLVLQVNH�UD]OLNH�GR�NRWH�]DREDOMD��WH�FUSQX�VWDQLFX�
X�]DREDOMX�YRGRWRND�

2ED�WHKQLþND�UMHãHQMD�L]D]RYQD�VX�V�DVSHNWD�SURMHNWLUDQMD��]DPXOMLYDQMH��SRSODYQH�YRGH��
QDþLQ�WHPHOMHQMD�L�RGDELU�WHKQLþNRJ�UMHãHQMD�NRQVWUXNFLMH��XWURãDN�HOHNWULþQH�HQHUJLMH�WH�
QDþLQ�L�WURãNRYL�RGUåDYDQMD��DOL�L�VDPRJ�L]YRÿHQMD�RGDEUDQRJ�WHKQLþNRJ�UMHãHQMD��3RVHEQL�
SUREOHPL� PRJX� VH� RþHNLYDWL� WLMHNRP� L]JUDGQMH� RVRELWR� V� DVSHNWD� ]DãWLWH� L� VWDELOQRVWL�
JUDÿHYLQVNH�MDPH��DOL�L�QDþLQD�VPDQMHQMD�QLYRD�SRG]HPQLK�YRGD�L�VSUMHþDYDQMD�SURGRUD�LVWH�
X�VDPX�MDPX�WLMHNRP�JUDÿHQMD��'RVDGDãQMD�LVNXVWYD�QD�SURMHNWLUDQMX�L�L]JUDGQML�]DKYDWD�
YRGH�QD�ULMHFL�'UDYL�]D�SRWUHEH�VXVWDYD�QDYRGQMDYDQMD�*DW��.DSLQFL�9DãND�L�0HÿLPXUMH�
XND]XMX�QD�UD]OLþLWD�WHKQLþND�UMHãHQMD��DOL�L�YHOLNH�SUREOHPH�X�VDPRM�L]JUDGQML�REMHNDWD��
.RG�VXVWDYD�QDYRGQMDYDQMD�*DW��7DGLü��������L]DEUDQR�MH�JUDYLWDFLMVNR�WHKQLþNR�UMHãHQMH�
VD� ]DKYDWRP� X� NRULWX� SXWHP� FLMHYL� GR� WDORåQLFH� L� FUSQH� VWDQLFH� X� ]DREDOMX� YRGRWRND�
�VOLND������8�VOXþDMX�VXVWDYD�QDYRGQMDYDQMD�.DSLQFL�9DãND��6HþHQ��JUDYLWDFLMVNL�]DKYDW�
RVWYDUHQ� MH� L]JUDGQMRP�PLNURWXQHOD� RG� NRULWD� GR� ORNDFLMH� FUSQH� VWDQLFH� �VOLND� �����1D�
VXVWDYX� QDYRGQMDYDQMD� 0HÿLPXUMH� �.HãHWRYLü�� ������ ]DKYDW� L]� DNXPXODFLMH� QD� ULMHFL�
'UDYL�RVWYDUHQ�MH�L]JUDGQMRP�SRYUãLQVNRJ�FLMHYRYRGD�SUHNR�]DãWLWQLK�QDVLSD�DNXPXODFLMH�
GR� XNRSDQH� FUSQH� VWDQLFH� X� ]DREDOMX�� D� LVWL� IXQNFLRQLUD� QD� SULQFLSX� QDWHJH� �VOLND� �����
=DKYDWQD� JUDÿHYLQD� V� QLVNRWODþQRP� FUSQRP� VWDQLFRP� X� NRULWX� YRGRWRND� L� FUSQRP�
VWDQLFRP� X� ]DREDOMX� SURMHNWLUDQH� VX� QD� VXVWDYLPD� QDYRGQMDYDQMD� 2UXELFD� �0DWNRYLü��
2012) na rijeci Savi (slika 4.).
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6OLND����7HKQLþNR�UMHãHQMH�]DKYDüDQMD�YRGH�QD�VXVWDYX�QDYRGQMDYDQMD�*DW

6OLND����7HKQLþNR�UMHãHQMH�]DKYDWD�YRGH�QD�VXVWDYX�QDYRGQMDYDQMD�.DSLQFL�9DãND
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6OLND����7HKQLþNR�UMHãHQMH�]DKYDüDQMD�YRGH�QD�VXVWDYX�QDYRGQMDYDQMD�0HÿLPXUMH

6OLND����7HKQLþNR�UMHãHQMH�]DKYDWD�YRGH�QD�VXVWDYX�QDYRGQMDYDQMD�2UXELFD
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,]JUDGQMD� ]DKYDWQH�JUDÿHYLQH�X� NRULWX� YRGQRJ� WRND� VD� VWDOQRP�SURWRNRP�� D� RVRELWR� X�
VOXþDMX� YHOLNLK� YRGQLK� WRNRYD� NDR� ãWR� VX� 'XQDY�� 6DYD�� 'UDYD�� .XSD� L� VO�� SUHGVWDYOMD�
YHOLNL�JUDÿHYLQVNL�L]D]RY��1DYHGHQR�VH�SUYHQVWYHQR�RGQRVL�QD�SLWDQMH�LVNRSD�L�RVLJXUDQMD�
JUDÿHYLQVNH� MDPH�� NDR� L� QDþLQD� L� YUHPHQD� L]JUDGQMH� VDPH� JUDÿHYLQVNH� NRQVWUXNFLMH�
]DKYDWD� YRGH�� 3RWHQFLMDOQL� LQåHQMHUVNL� SUREOHPL� PDQLIHVWLUDMX� VH� X� SURFHVX� RGDELUD�
WHKQRORJLMH�QDþLQD�L]JUDGQMH��]DJDWL��WDOSH��POD]QR�LQMHNWLUDQMH��LWG���RGQRVQR�SRWUHERP�
RVLJXUDQMD�VXKLK�XYMHWD�QD�PMHVWX�L]JUDGQMH�REMHNWD�X�NRULWX��X�]DGDQLP�XYMHWLPD�VWDOQRJ�
QLYRD� YRGH� X� YRGRWRNX��8SUDYR� QDYHGHQL� SUREOHPL� L� LVNXVWYD� V� L]JUDGQMRP� NODVLþQLK�
]DKYDWQLK� JUDÿHYLQD� X� YRGRWRNX� ]D� SRWUHEH� L]JUDGQMH� VXVWDYD� QDYRGQMDYDQMD�� LQLFLUDOL�
VX�QRYD�LQåHQMHUVND�SURPLãMDQMD�X�QDþLQX�L]JUDGQMH��DOL�L�REOLNRYQRP�L�NRQVWUXNWLYQRP�
UMHãHQMX�VDPRJ�]DKYDWD�YRGH��/XVWLJ�L�VXU����������&LOM�DOWHUQDWLYQRJ�WHKQLþNRJ�UMHãHQMD�
YH]DQ�MH�]D�L]QDODåHQMH�NRQVWUXNFLMH�NRMD�PRåH�SRGQLMHWL�XYMHWH�WHþHQMD�NRG�SRMDYH�YHOLNLK�
YRGD�X�YRGRWRNX��SRGQLMHWL�PRJXüH�XJUR]H�XVOLMHG�SRMDYH�OHGD��SOXWDMXüLK�WLMHOD�L�EURGRYD�
WH�MX�MH�PRJXüH�L]JUDGLWL�WHKQRORJLMDPD�NRMH�QH�WUDåH�RVLJXUDQMH�VXKLK�XYMHWD�QD�PMHVWX�
L]JUDGQMH�� ,GHMD� MH� SRWHNOD�RG� WLSD�NRQVWUXNFLMD�NRMH� VH�NRULVWH� NRG� L]JUDGQMH�YDQMVNLK�
SULYH]LãWD�PRUVNLK�OXND�]D�YHOLNH�EURGRYH��WDQNHUH���1DLPH��X�WRP�VOXþDMX�þHVWR�VH�NRULVWH�
þHOLþQH�FLMHYL��SLORWL���þLMLP�SRYH]LYDQMHP�X�MHGLQVWYHQX�NRQVWUXNFLMX��SRVWLåHPR�þYUVWX�
DOL� L�ÀHNVLELOQX�JUDÿHYLQX��NRMD�RPRJXüXMH�SULKYDW�YHOLNLK� VLOD�NRMH� VH�SRMDYOMXMX�NRG�
YH]DQMD�YHOLNLK�EURGRYD�X�XYMHWLPD�SRMDYH�YDORYDQMD�LOL�MDNRJ�ERþQRJ�YMHWUD�

.6OLND����8]GXåQL�SUR¿O�WHKQLþNRJ�UMHãHQMD�XVLVD�YRGH��V�þHOLþQLP�PRVWRP�L�]DVXQVNRP�
JUDÿHYLQRP

1DYHGHQL� SLORWL� ]DELMDMX� VH� SXWHP� SRVHEQLK� VWURMHYD� GXERNR� X�PRUVNR� GQR�� NRULVWHüL�
VH�SORYQLP�REMHNWLPD�EH]�SRWUHEH�RVLJXUDQMD� VXKLK�XYMHWD�JUDGQMH��6DPD�NRQVWUXNFLMD�
SLORWD� SRGUD]XPMHYD� SUD]DQ� SURVWRU� XQXWDU� SLORWD� �þHOLþQLK� FLMHYL�� ãWR� X]� XJUDGQMX�



885HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

RGJRYDUDMXüLK� GLIX]RUD� SR� YLVLQL� SLORWD� RPRJXüXMH� XOD]DN� YRGH� X� SLORWH�� 8]� XYMHW�
SRVWDYOMDQMD� QLVNRWODþQLK� SXPSL� XQXWDU� LVWLK�� NRQVWUXNWLYQLP�SRYH]LYDQMHP�YLãH� SLORWD�
RVWYDUXMX�VH�PRJXüQRVWL�]DKYDüDQMD�YRGH� L]�YRGRWRND��9LVLQX�]DKYDWD�YRGH�X� IXQNFLML�
RVFLODFLMH�YRGH�X�YRGRWRNX�PRJXüH�MH�RVLJXUDWL�XJUDGDQMRP�YLãH�XVLVQLK�JODYD�SR�YLVLQL�
SLORWD��.RQVWUXNWLYQR�SRYH]LYDQMH�YLãH�SLORWD��RVWYDUXMH�VH�L]JUDGQMRP�QDJODYQH�SORþH�
SODWIRUPH��D� L]YHGERP� ODNRJ�þHOLþQRJ�PRVWD�SRVWLåH� VH�SRYH]LYDQMH�]DKYDWD� V�REDORP�
YRGRWRND��2G�]DKYDWD�YRGH�GR�REMHNWD�FUSQH�VWDQLFH�X�]DREDOMX�YRGRWRND�JUDGL�VH�þHOLþQL�
FMHYRYRG�� QD� NRMHP� VH� SRVWDYOMD� ]DVXQVNR� RNQR� QHSRVUHGQR� X]� NRQVWUXNFLMX� þHOLþQRJ�
PRVWD�QD�REDOL�NRULWD�YRGRWRND��8]GXåQL�SUR¿O�WHKQLþNRJ�UMHãHQMD�XVLVD�YRGH��V�þHOLþQLP�
PRVWRP�L�]DVXQVNRP�JUDÿHYLQRP�GDQ�MH�QD�VOLFL���
7HKQLþNR�UMHãHQMH�]DVXQVNRJ�RNQD��WORFUW��L�QDþLQ�SRODJDQMD�þHOLþQRJ�GRYRGQRJ�FMHYRYRGD�
GDQR�MH�QD�VOLNDPD����L����

6OLND����7HKQLþNR�UMHãHQMH�]DVXQVNRJ�RNQD



886

6OLND����1DþLQ�SRODJDQMD�þHOLþQRJ�GRYRGQRJ�FMHYRYRGD

8]GXåQL�SUHVMHN�FUSQH�VWDQLFH�V�ED]HQRP�GDQ�MH�QD�VOLFL���

6OLND����8]GXåQL�SUHVMHN�FUSQH�VWDQLFH�V�ED]HQRP

=DKYDüDQMH�YRGH�L]�SLORWD�RVWDYDUXMH�VH�SXWHP�SRWRSQLK�FUSNL��GRN�MH�NDSDFLWHW�]DKYDWD�
YRGH�]D�QDYRGQMDYDQMH�PRJXüH�PRGL¿FLUDWL�X�IXQNFLML�QH�VDPR�NDSDFLWHWD�FUSNL�YHü�L�EURMD�
SLORWD� NRML� þLQH�NRQVWUXNFLMX� ]DKYDWD�YRGH��1DþLQ�SRVWDYOMDQMD� L� SULþYUãüHQMD�SRWRSQLK�
FUSNL�GDW�MH�QD�VOLFL���
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6OLND����1DþLQ�SULþYUãþHQMD�L�SRVWDYOMDQMH�SRWRSQLK�FUSNL�XQXWDU�SLORWD

=D�SRWUHEH�UHDOL]DFLMH�SURMHNWD�VXVWDYD�QDYRGQMDYDQMD�'DOM��/XVWLJ���������VD�]DKYDWRP�
QD�ULMHFL�'XQDY�NRG�W]Y��'DOMVNH�NULYLQH��SUHWKRGQR�RSLVDQR�WHKQLþNR�ULMHãHQMH�X�GLMHOX�
MH� PRGL¿FLUDQR� QD� QDþLQ� GD� VX� QLVNRWODþQH� EXQDUVNH� FUSNH� ¿NVLUDQH� XQXWDU� SLORWD�� D�
WHPHOMHQMH�þHOLþQLK�SLORWD�X�NRULWX�YRGRWRND�RVLJXUDQR�MH�WHKQRORJLMRP�L]JUDGQMH�EXãHQLK�
SLORWD��VOLND�����

6OLND�����3UHVMHN�EXãHQLK�SLORWD�NRMLP�VH�RVLJXUDYD�WHPHOMHQMH�NRQVWUXNFLMH�]D�]DKYDW�
YRGH�L]�'XQDYD�QD�SURMHNWX�'DOM
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=D�SRWUHEH�DQDOL]H�WHKQLþNLK�UMHãHQMD�]DKYDüDQMD�YRGH�L]�YHOLNLK�YRGQLK�WRNRYD�SURYHGHQD�
MH�XVSRUHGED�NODVLþQLK�WHKQLþNLK�UMHãHQMD�]DKYDWD�YRGH�WH�]DKYDWD�L]�DOWHUQDWLYQRJ�UMHãHQMD��
$QDOL]D� MH� SURYHGHQD� V� DVSHNWD� WHKQLNH� L]JUDGQMH�� WURãNRYD� L]JUDGQMH�� RGUåDYDQMD� L�
RSHUDWLYQLK�WURãNRYD�WH�]DNOMXþQR�V�DVSHNWD�VLJXUQRVWL�NRQVWUXNFLMH��5H]XOWDWL�SURYHGHQLK�
DQDOL]D� YH]DQLK� ]D� DVSHNW� RGDELUD�PRJXüLK� WHKQRORJLMD� L]JUDGQMH� JUDÿHYLQH� ]D� ]DKYDW�
YRGH� L]� YRGRWND�� XND]XMX� QD� SUHGQRVWL� DOWHUQDWLYQRJ� UMHãHQMD� X� RGQRVX� QD� NODVLþQD��
SUYHQVWYHQR� X� VPLVOX� PRJXüQRVWL� L]JUDGQMH� ]DKYDWD� X� XYMHWLPD� SURWRNH� X� NRULWX� EH]�
SRVHEQLK�PMHUD� ]D� RVLJXUDQMH� VXKLK� XYMHWD� JUDGQMH�� 1DVWDYQR� DQDOL]D� VLJXUQRVWL� VDPH�
JUDÿHYLQH� X� UD]GREOMLPD� SURSDJDFLMH� YHOLNLK� YRGQLK� YDORYD� NRG� DOWHUQDWLYQRJ� UMHãHQMD�
XND]XMH� QD� L]RVWDQDN� PRJXüLK� SUREOHPD� ]D� VLJXUQRVW� L� VWDELOQRVW� NRQVWUXNFLMH�� þDN� L�
X� VOXþDMX� SRMDYH� XGDUD� SOXWDMXüL� SUHGPHWD� LOL� XGDUD� EURGD�� 6� DVSHNWD� DQDOL]H� WURãNRYD�
L]JUDGQMH�VYLK�DQDOL]LUDQLK�UMHãHQMD�SURL]OD]L�L�þLQMHQLFD�GD�DOWHUQDWLYQR�WHKQLþNR�UMHãHQMH�
LPD�PDQMH� XNXSQH� WURãNRYH� L]JUDGQMH��$QDOL]D� WURãNRYD� RSHUDWLYQRJ� UDGD� XND]XMH� QD�
PLQLPDOQD� RGVWXSDQMD� X� YULMHGQRVWLPD� LVWLK�� GRN� VH� NRG� SLWDQMD� WURãNRYD� RGUåDYDQMD�
SRQRYR�XND]XMX�UD]OLNH�NRG�VYDNRJ�RG�PRJXüLK�UMHãHQMD��1DþHOQR�JOHGDMXüL��DOWHUQDWLYQR�
UMHãHQMH�LSDN�RVWDYDUXMH�PDQMH�WURãNRYH�RGUåDYDQMD��D�L�]QDþDMQR�MH�RODNãDQD�PRJXüQRVW�
SULVWXSD�VYLP�GLMHORYLPD�NRQVWUXNFLMH�X�JRWRYR�VYLP�XYMHWLPD�WHþHQMD�X�NRULWX�YRGRWRND��
2SLVDQR�SUHGORåHQR�DOWHUQDWLYQR� UMHãHQMH�]DKYDWD�YRGH� L]�YHOLNLK�YRGRWRND�XSRWUHERP�
QRYLK�SLORWVNL�NRQVWUXNFLMD�RWYDUD� L�QHNH�LQåLQMHUVNH�L]D]RYH��D� WR�VX�SULMH�VYHJD�QDþLQ�
¿NVLUDQMD�SLORWD�X�VDPR�GQR�YRGRWRND��X�VOXþDMX�VXVWDYD�QDYRGQMDYDQMD�'DOM��WDM�SUREOHP�
ULMHãHQ� MH� XSRWUHERP� EXãHQLK� SLORWD��� NRQVWUXNWLYQR� UMHãHQMH� XVLVD� YRGH� QD� þHOLþQRP�
SLORWX��REOLN�L�]DãWLWD�VDPRJ�GLIX]RUD�]D�]DKYDW�YRGH��SLWDQMH�WDORåHQMD�¿QLK�þHVWLFD�QDQRVD�
RNR�L�XQXWDU�NRQVWUXNFLMH�]DKYDWD�YRGH�WH�QD�NRQFX�GXJRSURþQL�XWMHFDM�KLGURPRUIRORãNLK�
SURFHVD�QD�RGDELU�ORNDFLMH�]D�L]JUDGQMX�NRQVWUXNFLMH�]D�]DKYDüDQMH��

=DNOMXþXMXüL� DQDOL]X� RGDELUD� WHKQLþNLK� UMHãHQMD� REMHNWD� ]DKYDWD� YRGH� ]D� SRWUHEH�
QDYRGQMDYDQMD�L]�YHOLNLK�YRGQLK�WRNRYD��SRWUHEQR�MH�LVWDNQXWL�þLQMHQLFX�GD�VX�SRVWRMHüD��
GR�VDGD�NRULãWHQD�WHKQLþND�UMHãHQMD�XND]DOD�QD�SRWHQFLMDOQH�WHKQLþNH��L]YRÿDþNH�L�XSRUDEQH�
SUREOHPH� NDNR� ]D� LQYHVWLWRUD� JUDÿHYLQH� WDNR� L� ]D� NRULVQLND� VXVWDYD� QDYRGQMDYDQMD��
1DþHOQR�JOHGDMXüL��PRJXüH�DOWHUQDWLYQR�UMHãHQMH�]DKYDWD�YRGH�QXGL�GLR�RGJRYRUD�QD�GR�
VDGD�XRþHQH�SUREOHPH�WH�]DVOXåXMH�SULOLNX�GD�VH�L]JUDGL�X�RNYLUX�UHDOL]DFLLH�1$31$9�D��
8YMHUQL�VPR�GD�üH�QD�SULPMHUX�VXVWDYD�QDYRGQMDYDQMD�'DOM��RYR�RULJLQDOQR�L�LQRYDWLYQR�
UMHãHQMD� �QH� VDPR� X� KUYDWVNRM� VWUXþQRM� SUDNVL��� XVSMHãQR� RGJRYRULWL� QD� VYH� L]D]RYH�
L]JUDGQMH��NRULãWHQMD�L��RGUåDYDQMD�VXVWDYD�QDYRGQMDYDQMD�
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BRZINE U DOVODNOM KANALU

6$ä(7$.��2EOLNRYDQMH�XOD]D�X�KLGURWHKQLþNH�GRYRGQH�NDQDOH�MH�L]D]RY�V�DVSHNWD�RVLJX-

UDQMD�KLGUDXOLþNH�XþLQNRYLWRVWL�VDPRJ�NDQDOD�MHU�MH�QMHJRY�VPMHãWDM�X�SURVWRUX�QDMþHãüH�
XYMHWRYDQ�YDQMVNLP�þLPEHQLFLPD�L�UDVSRORåLYLP�SURVWRURP��3RVWL]DQMH�UDYQRPMHUQH�UD-
VSRGMHOH�EU]LQH�WRND�X�GRYRGQRP�NDQDOX�PRJXüH�MH�RVWYDULWL�L]YHGERP�PDVLYQRJ�]LGD�NRML�
XVPMHUDYD�WRN�QD�QMHJRYRP�XOD]X��8�RYRP�UDGX�DQDOL]LUDQ�MH�XWMHFDM�REOLND�XVPMHULYDþD�
WRND�QD�SROMH�EU]LQH�X�KLGURWHKQLþNRP�GRYRGQRP�NDQDOX�]D�WUL�UD]OLþLWH�JHRPHWULMH��&LOM�
RYRJ� UDGD� MH�RGUHGLWL� XWMHFDM�XVPMHULYDþD� WRND�QD� UDVSRUHG�SROMD�EU]LQH� WRND� L� JXELWNH�
X�GRYRGQRP�NDQDOX�SUL�NDUDNWHULVWLþQLP�KLGURORãNLP�GRJDÿDMLPD��8þLQNRYLWRVW�SRMHGL-
QRJ�UMHãHQMD�RFLMHQMHQD�MH�XVSRUHGERP�V�JHRPHWULMRP�XOD]D�EH]�L]YHGEH�XVPMHULYDþD�QD�
WHPHOMX�UH]XOWDWD��'�QXPHULþNRJ�PRGHOD�WHþHQMD��EU]LQH�WRND��GXELQH�WRND�L�KLGUDXOLþNLK�
JXELWDND�� 1D� WHPHOMX� DQDOL]H� MH� ]DNOMXþHQR� GD� L]YHGED� XVPMHULYDþD� WRND� SRWHQFLMDOQR�
PRåH�GRSULQLMHWL�SRYHüDQMX�SURWRþQRVWL�NDQDOD��NDR�L�XVSRVWDYL�MHGQROLNRJ�SROMD�EU]LQH�
./-8ý1(�5,-(ý,� 8VPMHULYDþ�WRND��GRYRGQL�NDQDO��UDVSRUHG�SROMD�EU]LQH��KLGUDXOLþNL�
gubici

DISTRIBUTION IN THE INTAKE CHANNEL

$%675$&7��'HVLJQLQJ�WKH�HQWUDQFH�LQWR�D�K\GURWHFKQLFDO�LQWDNH�FKDQQHO�SUHVHQWV�D�FKDO-
OHQJH�ZLWK�UHJDUG�WR�WKH�PDQQHU�LQ�ZKLFK�D�GHVLUHG�K\GUDXOLF�H൶FLHQF\�RI�WKH�FKDQQHO�FDQ�
EH�DFKLHYH�ZKHQ�LWV�VSDWLDO�SODFHPHQW�LV�JHQHUDOO\�OLPLWHG�E\�H[WHUQDO�IDFWRUV�DQG�DYDLO-
DEOH�VSDFH��$�XQLIRUP�YHORFLW\�¿HOG�GLVWULEXWLRQ�LQ�WKH�LQWDNH�FKDQQHO�FDQ�EH�DFKLHYHG�E\�
WKH�H[HFXWLRQ�RI�D�PDVVLYH�GHÀHFWLRQ�ZDOO�WR�VWUHDPOLQH�WKH�ÀRZ�DW�WKH�FKDQQHO�HQWUDQFH��
7KLV�SDSHU�DQDO\VHV�WKH�LPSDFW�RI�WKH�VKDSH�RI�D�GHÀHFWLRQ�ZDOO�RQ�WKH�YHORFLW\�GLVWULEX-

WLRQ�LQ�WKH�LQWDNH�FKDQQHO�IRU�WKUHH�GL൵HUHQW�JHRPHWULHV��7KH�DLP�RI�WKH�SDSHU�LV�WR�GHWHU-
PLQH�WKH�LPSDFW�RI�WKH�GHÀHFWLRQ�ZDOO�RQ�WKH�YHORFLW\�GLVWULEXWLRQ�DQG�K\GUDXOLF�ORVVHV�
LQ�WKH�LQWDNH�FKDQQHO�XQGHU�FKDUDFWHULVWLF�K\GURORJLFDO�ERXQGDU\�FRQGLWLRQV��+\GUDXOLF�
H൶FLHQF\�RI�HDFK�DOWHUQDWLYH�ZDV�HYDOXDWHG�XVLQJ�D��'�QXPHULFDO�PRGHO�RI�ÀRZ��ÀRZ�
YHORFLW\��ÀRZ�GHSWK�DQG�K\GUDXOLF�ORVVHV��%DVHG�RQ�WKH�DQDO\VLV��LW�ZDV�FRQFOXGHG�WKDW�
H[HFXWLRQ�RI�D�GHÀHFWLRQ�ZDOO�KDV�WKH�SRWHQWLDO�WR�LPSURYH�WKH�K\GUDXOLF�H൶FLHQF\�RI�D�
FKDQQHO�DQG�HVWDEOLVK�D�XQLIRUP�YHORFLW\�GLVWULEXWLRQ�
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.(<:25'6� GHÀHFWLRQ�ZDOO��LQWDNH�FKDQQHO��YHORFLW\�GLVWULEXWLRQ��K\GUDXOLF�ORVVHV

1. UVOD

'LPHQ]LRQLUDQMH� KLGURWHKQLþNLK� JUDÿHYLQD� X]� RVLJXUDQMH� SURMHNWRP� ]DKWLMHYDQH�
SURWRþQRVWL�XQXWDU�UDVSRORåLYRJ�SURVWRUD�þHVWR�SUHGVWDYOMD�L]D]RY�X�LQåHQMHUVNRM�SUDNVL��
2EOLNRYDQMH� XOD]D� X� KLGURWHKQLþNH� GRYRGQH� NDQDOH� MH� L]D]RY� V� DVSHNWD� RVLJXUDQMD�
KLGUDXOLþNH� XþLQNRYLWRVWL� VDPRJ� NDQDOD� MHU� QD� QMHJRY� VPMHãWDM� X� SURVWRUX�� NDR� L� QD�
GXOMLQX��PRJX�XYHOLNH�XWMHFDWL�YDQMVNL�þLPEHQLFL�L�QDPMHQD�]HPOMLãWD��6WRJD�MH�SRWUHEQR�
QD�UHODWLYQR�NUDWNLP�GLRQLFDPD�RVLJXUDWL�XVSRVWDYX�UDYQRPMHUQRJ�UDVSRUHGD�SROMD�EU]LQH�
WRND� SUHPD� ]DKYDWX� X]� SRVWL]DQMH�PDNVLPDOQH� SURWRþQRVWL�� WM�� PLQLPL]DFLMX� JXELWDND��
-HGQR�RG�PRJXüLK�UMHãHQMD�MH�L]YHGED�XVPMHULYDþD�WRND�QD�XOD]X�X�GRYRGQL�NDQDO��8ORJD�
XVPMHULYDþD�WRND�MH�VPDQMLWL�YUWORåHQMH��*RJXV�L�GUXJL��������L�XMHGQDþLWL�SROMH�EU]LQH��
-HGQR� RG� SUYLK� LVWUDåLYDQMD� XVPMHULYDþD� WRND� SURYHGHQR� MH� QD� KLGUDXOLþNRP� LQVWLWXWX�
6YHXþLOLãWD�X�,RZL�JGMH�DQDOL]LUDQD�XþLQNRYLWRVW�UHJXODFLMH�WRND�ULMHNH�X�]DYRMX�L]YHGERP�
SRWRSOMHQLK�ORSDWLFD��HQJO��VXEPHUJHG�YDQHV���2GJDDUG�L�GUXJL���������1HND�LVWUDåLYDQMD�
NRULVWLOD�VX�VOLþQX�JUDÿHYLQX�NRMX�VX�QD]YDOL�XVPMHUDYDMXüH�SHUR��HQJO��GHYLDWLRQ�JUR\QH)
þLMD�MH�XORJD�SURPLMHQLWL�VWUXMQX�VOLNX�SUHXVPMHUDYDQMHP�WRND�SUHPD�ULEOMHP�RGPRULãWX�
�5LEL�L�GUXJL���������3RYHüDQMH�KLGUDXOLþNH�XþLQNRYLWRVWL�GRYRGQRJ�NDQDOD�SRVOMHGLFD�MH�
VPDQMHQMD�XNXSQLK�JXELWDND�X�NDQDOX�NRMH�VH�SRYLMHVQR�RVWYDULYDOR�L]YHGERP�SUHSUHNH�
(engl. REVWDFOH��LVSUHG�XOD]QH�JUDÿHYLQH�NRMD�MH�QDYRGLOD�WRN�SRG�RGJRYDUDMXüLP�NXWRP�
QD�WXUELQX��*DEO�L�GUXJL��������
8� RYRP� UDGX� DQDOL]LUDQ� MH� XWMHFDM� REOLND� XVPMHULYDþD� WRND� QD� SROMH� EU]LQH� X�
KLGURWHKQLþNRP�GRYRGQRP�NDQDOX��0RWLYDFLMD�LVWUDåLYDQMD�MH�DQDOL]D�VPDQMHQMD�JXELWDND�
X�GRYRGQRP�NDQDOX�PDOH�KLGURHOHNWUDQH�NRG�NRMHJ�QHSRWUHEDQ�KLGUDXOLþNL�JXELWDN�]ERJ�
ORãHJ�REOLNRYDQMD�UH]XOWLUD�]QDþDMQLP�VPDQMHQMHP�SURL]YRGQMH�HOHNWULþQH�HQHUJLMH��2YL�
JXELFL�QDURþLWR�GROD]H�GR�L]UDåDMD�NRG�VORåHQH�KLGURORãNR���KLGUDXOLþNH�VLWXDFLMH�NDR�ãWR�
MH�]DKYDW�QD�XãüX�GYD�YRGRWRND��1D�XãüX�YRGRWRND�VH��RVLP�XWMHFDMD�VDPRJ�]DKYDWD��PRUD�
X]HWL�X�RE]LU�L�VORåHQR�SROMH�WHþHQMD�NDR�UH]XOWDW�LQWHUDNFLMH�WRNRYD�RELMX�SULWRND��,]�WRJ�
UD]ORJD�IRNXV�RYRJ�LVWUDåLYDQMD�MH�JHQHULþNL�VOXþDM�]DKYDWD�YRGH�X�GRYRGQL�NDQDO�PDOH�
KLGURHOHNWUDQH�QD�VDPRP�XãüX�GYDMX�YRGRWRND��
&LOM�RYRJ�UDGD�MH�RGUHGLWL�XWMHFDM�XVPMHULYDþD�WRND�QD�UDVSRUHG�SROMD�EU]LQH�WRND�L�JXELWNH�
X�GRYRGQRP�NDQDOX�NRULãWHQMHP��'�QXPHULþNLK�VLPXODFLMD��=D�DQDOL]X�VX�NRULãWHQH�WUL�
YDULMDQWH�JHRPHWULMH�XVPMHULYDþD�WRND��SUL�þHPX�MH�XþLQNRYLWRVW�VYDNH�SRMHGLQH�YDULMDQWH�
SURFLMHQMHQD� XVSRUHGERP� V� JHRPHWULMRP� XOD]D� EH]� L]YHGEH� XVPMHULYDþD�� 5H]XOWDWL�
QXPHULþNRJ�PRGHOD�YDULMDQWQLK�UMHãHQMD�V�XVPMHULYDþHP�WRND�XVSRUHÿHQL�VX�V�YDULMDQWRP�
GRYRGQRJ�NDQDOD�EH]�QMHJD�SUHNR�NDUDNWHULVWLþQLK�YULMHGQRVWL�EU]LQH�WRND��GXELQH�WRND�L�
KLGUDXOLþNLK�JXELWDND�

2. METODOLOGIJA

.DR�SULPMHU�]D�DQDOL]X�RGDEUDQ�MH�]DKYDW�QD�XãüX�GYDMX�YRGRWRND�NRML�LPDMX�VOLþDQ�UHåLP�
YRGD��1L]YRGQD�GLRQLFD�YRGRWRND�RGYRMHQD�MH�RG�XãüD�SUDJRP�NRMLP�VH�RPRJXüXMH�]DKYDW�
FMHORNXSQRJ�YROXPHQD�YRGH�VYH�GRN�MH�YRGRVWDM�QLåL�RG�QMHJRYH�NUXQH��8�WUHQXWNX�NDGD�
YRGRVWDM�QDGYLVL�NRWX�NUXQH�SUDJD�GRWRN�V�X]YRGQH�GLRQLFH�VH�GLMHOL�QD�WRN�NUR]�GRYRGQL�
NDQDO�L�SUHOLMHYDQMH�SUHNR�SUDJD�WH�VH�SRWHQFLMDOQR�VPDQMXMH�SURWRþQRVW�GRYRGQRJ�NDQDOD��
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'H¿QLUDQL� SODQ� QXPHULþNLK� VLPXODFLMD� XVPMHUHQ� MH� ND� RSWLPL]DFLML� REOLND� L� SRORåDMD�
XVPMHULYDþD� WRND� X� VYUKX� SRVWL]DQMD� WUDåHQH� SURWRþQRVWL� GRYRGQRJ� NDQDOD� SUL� UDVSRQX�
KLGURORãNLK� GRJDÿDMD� NRML� REXKYDüDMX� VLWXDFLMH� NDGD� VDY� SURWRN� SUROD]L� GRYRGQLP�
NDQDORP�WH�VLWXDFLMH�X�NRMLPD�VH�DNWLYLUD�SUHOLMHYDQMH�SUHNR�SUDJD��
1D� WHPHOMX� MHGQRGLPHQ]LRQDOQRJ� KLGUDXOLþNRJ� SURUDþXQD� ]D� NDUDNWHULVWLþQL� KLGURORãNL�
GRJDÿDM�SURYHGHQD�MH�NDOLEUDFLMD�PRGHOD��.DOLEUDFLMD�MH�SURYHGHQD�XVSRUHGERP�L]UDþXQDWLK�
L�VQLPOMHQLK�YRGRVWDMD�QD�GYLMH�X]YRGQH�YRGRPMHUQH�SRVWDMH�L�MHGQRM�QL]YRGQRM��8]YRGQH�
YRGRPMHUQH�SRVWDMH�XGDOMHQH�VX�QD�JRUQMHP�YRGRWRNX�����NP�RG�XãüD��QD�GRQMHP������NP��
GRN�MH�QL]YRGQD�YRGRPMHUQD�SRVWDMD���NP�GDOMH�RG�XãüD��1MRPH�MH�RGUHÿHQ�0DQQLQJRY�
NRH¿FLMHQW� L� NRH¿FLMHQW� SUHOLMHYDQMD� SUHNR� SUDJRYD� QD�PRGHOLUDQRM� ULMHþQRM� GLRQLFL�� ,]�
UH]XOWDWD� MHGQRGLPHQ]LRQDOQRJ�PRGHOD� WHþHQMD� GRELYHQL� VX� UXEQL� XYMHWL� NRML� üH� VOXåLWL�
NDR� XOD]QL� SRGDWDN� ]D� GYRGLPHQ]LRQDOQL� KLGUDXOLþNL� SURUDþXQ��2VQRYQL� NDUDNWHULVWLþQL�
KLGURORãNL�GRJDÿDM�SUHGVWDYOMD�GRWRN�L]�MHGQRJ�YRGRWRND�4� ����P3�V��D�GUXJRJ�4 = 35 

P3�V�ãWR�X�GRYRGQRP�NDQDOX�SUHGVWDYOMD�VXPDUQLK�4i� ����P3�V� L�SUL�þHPX�MH�YRGRVWDM�
MHGQDN� NRWL� NUXQH� SUDJD�� 2YDM� NDUDNWHULVWLþQL� KLGURORãNL� GRJDÿDM� SUHGVWDYOMD� VOLþDQ�
LQVWDOLUDQL� SURWRN� RQRPH� QHGDYQR� L]JUDÿHQLK�PDOLK� KLGURHOHNWUDQD� X�+UYDWVNRM� �*LOMD�
L� GUXJL�� ������*UDÿHYLQVNL� IDNXOWHW�� ������2FYLUN� L� GUXJL�� �������=D�RVWDOH� VLPXOLUDQH�
KLGURORãNH� GRJDÿDMH� RGDEUDQL� VX� GRWRFL� V� X]YRGQRJ� VOLYD� YHüL� RG� NDUDNWHULVWLþQLK� �L]�
MHGQRJ�YRGRWRND�4� ����P3�V�L�GUXJRJ�4� ����P3�V��XNXSQR�!4i� ����P3�V��SUL�þHPX�GROD]L�
GR�RGLMHOMLYDQMD�SURWRND�NUR]�GRYRGQL�NDQDO�L�SUHOLMHYDQMD�SUHNR�SUDJD��8�WUHQXWNX�NDGD�VH�
PRGHO�VWDFLRQLUD�L�GDOMH�SUROD]L�48.� ����P3�V�NUR]�GRYRGQL�NDQDO�QR�GRGDWQLK���P3�V�VH�
SUHOLMHYD�SUHNR�SUDJD��'RJDÿDM�!4i�VOXåL�]D�SURFMHQX�XþLQNRYLWRVWL�GRSULQRVD�XVPMHULYDþD�
WRND�X�XYMHWLPD�NDGD�YRGRWRNRP�GROD]L�SURWRN�YHüL�RG�LQVWDOLUDQRJ�WH�MH�SRWUHEQR�]DGUåDWL�
PDNVLPDOQX� XþLQNRYLWRVW� GRYRGQRJ� NDQDOD�� ãWR� SRGUD]XPLMHYD� VYRÿHQMH� JXELWDND� QD�
PLQLPXP�

=D� QXPHULþNH� VLPXODFLMH� XVSRVWDYOMHQH� VX� þHWLUL� YDULMDQWH�PRGHOD� NRMH� LPDMX� MHGQDNX�
JHRPHWULMX� XãüD� L� NDQDOD�� D� PLMHQMDR� VH� REOLN� L� SRORåDM� XVPMHULYDþD� WRND� X� NRULWX��
.RWD� NUXQH� XVPMHULYDþD� ]DGUåDOD� VH� NRQVWDQWQRP� L� YLãRP� RG� NUXQH� SUDJD�� 8]HYãL� X�
RE]LU� GD� XVPMHULYDþ� WRND� UHPHWL� ORNDOQR� SROMH� WHþHQMD�� SUYR� MH� SURYHGHQD� QXPHULþND�
VLPXODFLMD�YDULMDQWH�9$5B��þLML�MH�XOD]�X�GRYRGQL�NDQDO�L]YHGHQ�EH]�XVPMHULYDþD�WRND��
6YUKD�XVSRVWDYOMDQMD�YDULMDQWH�9$5B�� MH�NDNR�EL�VH�GRSULQRV�XVPMHULYDþD� WRND�PRJDR�
XVSRUHGLWL�V�QMHJRYLP��8�RVWDOH�WUL�YDULMDQWH�L]YHGHQ�MH�XVPMHULYDþ�WRND�GXOMLQH����P��D�
PHÿXVREQR�VH�UD]OLNXMX�MHGLQR�SUHPD�QMHJRYRP�SRORåDMX��8�YDULMDQWL�9$5B��XVPMHULYDþ�
WRND�VH�X�SRWSXQRVWL�QDOD]L�L]YDQ�GRYRGQRJ�NDQDOD��D�SRORåHQ�MH�QD�VLPHWUDOL�NXWD�NRML�
]DWYDUDMX�RVL�GYDMX�YRGRWRND��2V�XVPMHULYDþD�WRND�X�YDULMDQWL�9$5B��SRVWDYOMHQD�MH�QD�
LVWRP�SUDYFX�NDR�L�X�YDULMDQWL�9$5B���DOL�MH�X�RGQRVX�QD�QMX�SULPDNQXW�XOD]X�X�GRYRGQL�
NDQDO��8�YDULMDQWL�9$5B��XVPMHULYDþ�WRND�MH�SRWSXQR�XYXþHQ�X�GRYRGQL�NDQDO�L�SRVWDYOMHQ�
MH�SDUDOHOQR�VD�]LGRYLPD�GRYRGQRJ�NDQDOD��3RORåDM�XVPMHULYDþD�X�VYLP�YDULMDQWDPD�VH�
RGDELUDR�WDNR�GD�MH�SR]LFLRQLUDQ�ãWR�EOLåH�RVL�GRYRGQRJ�NDQDOD�RGQRVQR�GD�SR�ãLULQL�GLMHOL�
GRYRGQL�NDQDO�QD�GYD�SRGMHGQDND�GLMHOD�NDNR�QH�EL�GRãOR�GR�QHSRYROMQLK�KLGUDXOLþNLK�
XYMHWD��/H�L�GUXJL���������8�VYUKX�SUHJOHGQLMH�DQDOL]H�UH]XOWDWD�RGUHÿHQH�VX�WUL�WRþNH�X�
NRMLPD�üH�VH�SURPDWUDWL�UH]XOWDWL��5HIHUHQWQD�WRþND�X�NRULWX��WRþND����QDOD]L�VH�X�NRULWX�
LVSUHG�GRYRGQRJ�NDQDOD��WRþND���QDOD]L�VH�QD�VDPRP�XOD]X�X�GRYRGQL�NDQDO�L�WRþND���QD�
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izlazu iz dovodnog kanala (Slika 1).

8�RYDNR�SURMHNWLUDQRP�NDQDOX�GROD]L�GR�SRMDYH�ORNDOQLK�L�OLQLMVNLK�KLGUDXOLþNLK�JXELWDND��
/RNDOQL�JXELWDN�SUHGVWDYOMD�SULMHOD]�L]�SULURGQRJ�NRULWD�X�XPMHWQL�GRYRGQL�NDQDO�SUL�þHPX�
GROD]L�GR�QDJOH�SURPMHQH�JHRPHWULMH�QD�XOD]X�X�NDQDO��XEU]DQMD�WRND�L�SRVOMHGLþQR�ORNDOQRJ�
JXELWND� HQHUJLMH�� 3RYHüDQL� OLQLMVNL� JXELFL� X� NDQDOX� X� XVSRUHGEL� V� SULURGQLP� NRULWRP�
SRVOMHGLFD�VX�SRYHüDQH�EU]LQH�WHþHQMD�X�GRYRGQRP�NDQDOX�X]URNRYDQLK�]DKYDWRP�YRGH��
2SWLPDOQL�REOLN�XVPMHULYDþD�WRND�X�NRQWHNVWX�RYRJ�UDGD�MH�RQDM�NRMLP�VH�SRVWLåX�QDMPDQML�
ORNDOQL�L�OLQLMVNL�JXELFL�WH�QDMYHüH�SURWRþQRVWL�GRYRGQRJ�NDQDOD�X�WUHQXWFLPD�NDGD�MH�GRWRN�
YHüL�RG�NDUDNWHULVWLþQRJ�WH�GROD]L�GR�SUHOLMHYDQMD�SUHNR�SUDJD��3RGDFL�]D�NYDQWL¿NDFLMX�
QDYHGHQLK�SDUDPHWDUD�GLUHNWDQ�VX�UH]XOWDW�SURUDþXQD�QXPHULþNLP�PRGHORP�

6OLND����3ULND]�NRQ¿JXUDFLMH�GQD�WHUHQD�L�UHIHUHQWQLK�WRþDND
V�NRMLK�üH�VH�RþLWDYDWL�UH]XOWDWL

3. REZULTATI 

�'�QXPHULþNL�PRGHO�GH¿QLUDQ�MH�]D�NDUDNWHULVWLþQL�KLGURORãNL�UHåLP�SUL�SXQRP�NDSDFLWHWX�
GRYRGQRJ�NDQDOD��VWRJD�MH�SURWRN�X�MHGQRP�YRGRWRNX����P3�V��D�X�GUXJRP����P3�V��GRN�
MH�YRGRVWDM�QD�L]OD]X�L]�PRGHOD��X�NDQDOX������P�Q��P��2YLVQR�R�JHRPHWULML�SRMHGLQRJ�
YDULMDQWQRJ�UMHãHQMD�QD�GRPHQL�PRGHOD�VH� UHDOL]LUD�SULSDGQR�SROMH�EU]LQH� L�YRGRVWDMD�V�
NDUDNWHULVWLþQLP� RELOMHåMLPD�� 8� QDVWDYNX� �6OLND� ��� VX� SULND]DQL� UH]XOWDWL� QXPHULþNRJ�
PRGHOD�]D�NDUDNWHULVWLþQL�KLGURORãNL�GRJDÿDM��4i� ����P3�V��SUHNR�SROMD�YRGRVWDMD��5D]OLNH�
X�YRGRVWDMLPD�QD�GRPHQL�PRGHOD�SRVOMHGLFD�VX�ORNDOQLK�L�OLQLMVNLK�JXELWDND��D�SURPDWUDQH�
VX�XVSRUHGERP�UH]XOWDWD�QD�WUL�SUHWKRGQR�RSLVDQH�NDUDNWHULVWLþQH�WRþNH��5D]OLND�YRGRVWDMD�
L]PHÿX�WRþDND���L���SUHGVWDYOMD�SULPDUQR�ORNDOQH�JXELWNH�QD�XOD]X�X�GRYRGQL�NDQDO��GRN�
UD]OLNH�X�YRGRVWDMLPD� L]PHÿX� WRþDND��� L���SUHGVWDYOMDMX�SULPDUQR� OLQLMVNH�JXELWNH�GXå�
GRYRGQRJ�NDQDOD��5D]OLND�YRGRVWDMD�L]PHÿX�WRþDND���L���SUHGVWDYOMD�XNXSQH�JXELWNH�X�
SURPDWUDQRP� VXVWDYX�� V� WLP�GD� MH� YRGRVWDM� QD� ORNDFLML� WRþNH��� LVWL� ]D� VYH� YDULMDQWH� WM��
SUHGVWDYOMD�YRGRVWDM�GRYROMQR�GDOHNR�RG�]DKYDWD�QD�NRML�QH�XWMHþX�SUHGORåHQH�YDULMDQWH�
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XVPMHULYDþD�WRND��
3URPDWUDMXüL�SRþHWDN�GRYRGQRJ�NDQDOD�� SULPMHüXMH� VH�GD� MH�QDMYLãL� YRGRVWDM� UHDOL]LUDQ�
]D�YDULMDQWX�9$5B����������P�Q��P���GRN�]D�RVWDOH�YDULMDQWH�YRGRVWDM�QD�XOD]X�X�NDQDO�
L]QRVL��������P�Q��P��8�YDULMDQWL�9$5B��XVPMHULYDþ�WRND�VH�X�SRWSXQRVWL�QDOD]L�XQXWDU�
GRYRGQRJ�NDQDOD�L�QD�WDM�QDþLQ�VPDQMXMH�SURWRþQX�SRYUãLQX�NDQDOD�WH�SRVOMHGLþQR�VWYDUD�
XVSRU��9LGOMLYR� MH�GD� L]PHÿX�YDULMDQWL�9$5B�� L�9$5B��QHPD�]QDþDMQH� UD]OLNH�X�SROMX�
YRGRVWDMD��WM��GD�SRORåDM�XVPMHULYDþD�UH]XOWLUD�]DQHPDULYRP�UD]OLNRP�X�YRGRVWDMX�

6OLND����5DVSRUHG�SROMD�YRGRVWDMD�]D�NDUDNWHULVWLþQL�KLGURORãNL�GRJDÿDM�4i

'HWDOMDQ� SULND]� JXELWDND� SULND]DQ� MH� X� WDEOLFL� X� QDVWDYNX� �7DEOLFD� ����1DMYHüL� ORNDOQL�
JXELWDN�QD�XOD]X�X�NDQDO�RVWYDUXMH� VH�X�YDULMDQWL�9$5B��þLML� MH�XVPMHULYDþ�QD� VDPRP�
XOD]X�X�GRYRGQL�NDQDO��GRN�VX�]D�RVWDOH���YDULMDQWH�ORNDOQL�JXELFL�MHGQDNL��1DMYHüL�OLQLMVNL�
JXELFL�GXå�NDQDOD�PDQLIHVWLUDOL�VX�VH�X�YDULMDQWL�9$5B��þLML�MH�XVPMHULYDþ�WRND�VPMHãWHQ�
QD�UHODWLYQR�YHOLNRM�XGDOMHQRVWL�L]YDQ�GRYRGQRJ�NDQDOD��GRN�VX�QDMPDQML�]D�9$5B���=D�
RVWDOH�YDULMDQWH�VX�OLQLMVNL�JXELFL�MHGQDNL��8NXSQR�JOHGDMXüL�JXELWNH�RG�UHIHUHQWQH�WRþNH�X�
NRULWX�L]YDQ�GRYRGQRJ�NDQDOD�GR�QMHJRYRJ�L]OD]D�������QDMYHüL�]EURMHQL�ORNDOQL�L�OLQLMVNL�
JXELFL�]D�SURWRN�4i�RVWYDUXMX�VH�]D�YDULMDQWH�9$5B��L�9$5B�����FP���GRN�VX�]D�YDULMDQWH�
9$5B��L�9$5B��]DQHPDULYR�PDQML����FP���7DEOLFD����
$NR�VH�SURPDWUDMX�JXELFL�SUL�SURWRNX�!4i��YLGOMLY�MH�GUXJDþLML�WUHQG�RG�RQRJ�SUL�SURWRNX�
4i��1DMPDQML�ORNDOQL�JXELFL�VH�MDYOMDMX�]D�9$5B���GRN�VX�]D�VYH�RVWDOH�YDULMDQWH�YHüL�L�
PHÿXVREQR�MHGQDNL��/LQLMVNL�JXELFL�SRND]XMX�VXSURWDQ�WUHQG��QDMYHüL�VX�]D�9$5B���GRN�VX�
]D�VYH�RVWDOH�YDULMDQWH�PDQML�L�MHGQDNL��5H]XOWDQWQL�XNXSQL�JXELFL�VX�QDMPDQML�SUL�YDULMDQWL�
9$5B�����FP���GRN�VX�]D�RVWDOH�YDULMDQWH�MHGQDNL�L�]DQHPDULYR�YHüL����FP���
$QDOL]D� JXELWDND� MH� SRND]DOD� GD� VH� JXELFL� L]PHÿX� SRMHGLQLK� YDULMDQWL� QH� UD]OLNXMX�
]QDþDMQR��WM��GD�VH�GRSULQRV�XVPMHULYDþD�WRND�QD�JXELWNH�X�VXVWDYX�QH�PRåH�QHGYRMEHQR�
SRWYUGLWL� LOL� RGEDFLWL�� %XGXüL� GD� DQDOL]RP� JXELWDND� QLMH� MHGQR]QDþQR�PRJXüH� RGUHGLWL�
QDMSRYROMQLMH�UMHãHQMH��SRWUHEQR�MH�DQDOL]LUDWL�SROMH�EU]LQH�NDR�GRGDWQL�NULWHULM��3RåHOMQR�
MH�RVWYDULWL�MHGQROLNR�WHþHQMH�X�GRYRGQRP�NDQDOX�NDNR�EL�VH�RVLJXUDR�MHGQROLN�WRN�L�QD�WDM�
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QDþLQ�RODNãDOR�QMHJRYR�NRULãWHQMH�
5DVSRUHG�SROMD�EU]LQH�]D�NDUDNWHULVWLþQL�SURWRN�4i�SULND]DQ�MH�QD�JUD¿FL�X�QDVWDYNX��6OLND�
���]D�VYD�YDULMDQWQD�UMHãHQMD��9LGOMLYR�MH�GD��NDR�L�NRG�SROMD�YRGRVWDMD��QHPD�]QDþDMQLMLK�
UD]OLND�QD� FMHORNXSQRM� GRPHQL�PRGHOD��3ROMH� EU]LQH�X� GRYRGQRP�NDQDOX�QL]YRGQR�RG�
XVPMHULYDþD� WRND� MH� MHGQROLNR� X� VYLP� YDULMDQWDPD�� =D� YDULMDQWX� 9$5B�� GRPLQDQWDQ�
WRN� GROD]L� V� OLMHYH� REDOH� WH� VH� SRVOMHGLþQR� L� ORNDOQR� QDMYHüH� EU]LQH� MDYOMDMX� X]� QMX�� ,]�
GHVQRJ�SULWRND�VX�EU]LQH�PDQMH�L�GR�����P�V��,]JUDGQMRP�XVPMHULYDþD�X�9$5B��XRþDYD�
VH�NRQFHQWUDFLMD�WRND�V�OLMHYH�SULWRNH�X]�QL]YRGQL�UXE�XVPMHULYDþD��D�VPDQMHQMH�EU]LQH�X]�
lijeve obale. 

7DEOLFD����+LGUDXOLþNL�JXELFL�]D�VYH�YDULMDQWH�RYLVQR�R�UD]OLþLWRP�KLGURORãNRP�GRJDÿDMX�
L�UD]OLNH�JXELWDND�VYLK�YDULMDQWL�X�RGQRVX�QD�YDULMDQWX�EH]�XVPMHULYDþD�

*XELFL�>FP@
9$5B� 9$5B� 9$5B� 9$5B�

1-2
4L 2 4 2 2

!4L 1 3 3 3

2-3
4L 2 1 3 2

!4L 2 1 1 1

1-3
4L 4 5 5 4

!4L 3 4 4 4

5D]OLNH�X�RGQRVX�QD�9$5B��>FP@
9$5B� 9$5B� 9$5B� 9$5B�

1-2
4L � 2 0 0

!4L � 2 2 2

2-3
4L � -1 1 0

!4L � -1 -1 -1

1-3
4L � 1 1 0

!4L � 1 1 1

6OLND����5DVSRUHG�SROMD�EU]LQD�]D�NDUDNWHULVWLþQL�KLGURORãNL�GRJDÿDM�4i
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8RþDYD� VH� L� SRYHüDQMH� EU]LQH� WRND� X� GHVQRP� SULWRNX� X]YRGQR� RG� XVPMHULYDþD�� =D�
9$5B��MH�YLGOMLYR�GD�VH�SRORåDM�XVPMHULYDþD�SRNODSD�V�UXERP�NRULWD�OLMHYRJ�SULWRND�WH�
VWRJD� QH� RJUDQLþDYD� ]QDþDMQR� QMHJRY� WRN�� 7DNRÿHU� VH� SRORåDM� XVPMHULYDþD� QDOD]L� YDQ�
NRULWD�GHVQRJ�SULWRND�WH�L]�LVWRJ�UD]ORJD�QH�XWMHþH�QD�UDVSRUHG�SROMD�EU]LQH�X�QMHPX��=D�
9$5B��YLGOMLYR�MH�GD�VWYDUDQMH�XVSRUD�XWMHþH�VDPR�QD�ORNDOQL�UDVSRUHG�SROMD�EU]LQH�RNR�
XVPMHULYDþD��3URPDWUD� OL�VH�SROMH�EU]LQH�RNR�XVPMHULYDþD� WRND�YLGOMLYR� MH�GD�GROD]L�GR�
ORNDOQH�QHUDYQRPMHUQRVWL�EU]LQH� WRND��X]�QMHJRYX�OLMHYX�VWLMHQNX�GROD]L�GR�XEU]DQMD� WH�
SRYHüDQMD�]RQH�YHüLK�EU]LQD�QHSRVUHGQR�QD�XOD]X�X�NDQDO��%U]LQD�WRND�X]�GHVQX�VWLMHQNX�
XVPMHULYDþD�QH�PLMHQMD�VH�]QDþDMQR�X�RGQRVX�QD�YDULMDQWX�9$5B���
=D�YDULMDQWX�9$5B�� V� SRYHüDQMHP�SURWRND�QD�!4i� GROD]L� GR�SRYHüDQMD�GXELQH� WRND� L�
SRVOMHGLþQR�QH]QDWQRJ�VPDQMHQMD�VUHGQMH�EU]LQH�WRND�SR�FLMHORM�GRPHQL�RVLP�X�GRYRGQRP�
NDQDOX��6OLND�����=D�YDULMDQWX�9$5B��MH�YLGOMLYR�SROMD�EU]LQH�YUOR�VOLþQR�RQRPH�X�9$5B���
L�SR�VPMHUX�L�SR�L]QRVX��=D�YDULMDQWH�9$5B��L�9$5B��YLGOMLY�MH�MHGQDN�WUHQG�SURPMHQD�NDR�
NRG�SUHWKRGQH�GYLMH�YDULMDQWH��V�WLP�GD�MH�VPDQMHQMH�EU]LQH�L]UDåHQLMH�X�OLMHYRP�SULWRNX��
.DR�L�]D�SURWRN�4L��X�YDULMDQWL�9$5B��VH�MDYOMD�ORNDOQR�QDMYHüD�EU]LQD�WRND�QHSRVUHGQR�
X]�VWLMHQNH�XVPMHULYDþD�WRND�WH�OLMHYX�L�GHVQX�REDOX�QD�XOD]X�X�NDQDO�

Slika 4. Raspored polja brzina za hidrološki događaj veći od karakterističnog >Qi

,DNR� VX� LGHQWL¿FLUDQL� SRYUãLQVNL� SRUHPHüDML� X� SROMX� EU]LQH� ORNDOQRJ� NDUDNWHUD� WH� VH�
QL]YRGQR� QH� SUHQRVH�� RQL� SUHGVWDYOMDMX� SRWHQFLMDODQ� L]YRU� KLGUDXOLþNLK� JXELWDND�� 3ROMH�
EU]LQH�WRND�XVUHGQMHQR�SR�GXELQL�SRWHQFLMDOQR�VNULYD�QHMHGQROLNRVW�XQXWDU�VDPRJ�YRGQRJ�
VWXSFD� NRMH� EL�PRJOH� GRGDWQR� XWMHFDWL� QD� KLGUDXOLþNX� XþLQNRYLWRVW� NDQDOD��1DPHüH� VH�
SLWDQMH� GD� OL� SROMH� EU]LQH� X� GXEOMLP� VORMHYLPD� GRYRGQRJ� NDQDOD� SUDWL� WUHQG� EU]LQH�
XVUHGQMHQH�SR�GXELQL�L�NROLNR�MH�RGVWXSDQMH�SUR¿OD�EU]LQH�RG�QMHJRYH�VUHGQMH�YULMHGQRVWL�
0RåH�VH�]DNOMXþLWL�GD�UH]XOWDWL�SROMD�EU]LQH�XVUHGQMHQRJ�SR�GXELQL�QH�RGUDåDYDMX�VWYDUQL�
GRSULQRV� XVPMHULYDþD� WRND� X� RGQRVX� QD� YDULMDQWX� EH]� QMHJRYH� L]YHGEH�� 6� RE]LURP� GD�
VH�GYRGLPHQ]LRQDOQD�DQDOL]D�SRND]DOD�QHGRYROMQR�GHWDOMQRP�]D�GRQRãHQMH�]DNOMXþDND�R�
GRSULQRVX�XVPMHULYDþD�WRND��SRWHQFLMDOQR�LVWUDåLYDQMH�QD�GHWDOMQLMHP��WURGLPHQ]LRQDOQRP��
PRGHOX�WHþHQMD�NRULVWLOR�EL�]D�RFMHQX�UDVSRGMHOH�EU]LQH�WRND�SR�GXELQL�WRND�
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8� RYRP� UHGX� SULND]DQD� MH� NYDOLWDWLYQD� DQDOL]D� GRSULQRVD� L]YHGEH� XVPMHULYDþD� WRND�
QD� UDVSRUHG� SROMD� EU]LQH� X� KLGURWHKQLþNRP� NDQDOX� ]D� WUL� UD]OLþLWH� L]YHGEH�� 5H]XOWDWL�
QXPHULþNRJ� PRGHOD� YDULMDQWQLK� UMHãHQMD� X� XVSRUHGEL� V� YDULMDQWRP� GRYRGQRJ� NDQDOD�
EH]� XVPMHULYDþD� SRND]XMX� QMHJRY� PMHUOMLY� XWMHFDM� QD� ORNDOQH� L� OLQLMVNH� JXELWNH�� NDR�
L� QD� ORNDOQR� SROMH� EU]LQH�� $QDOL]RP� MH� SRWYUÿHQR� GD� L]YHGED� XVPMHULYDþD� WRND� QH�
GRSULQRVL� ]QDþDMQR� VPDQMHQMX� KLGUDXOLþNLK� JXELWDND� L� SRYHüDQMX� SURWRþQRVWL� NDQDOD��
DOL� L� GD� MH� GYRGLPHQ]LRQDOQD� DQDOL]D� QHGRYROMQR� GHWDOMQD� ]D� GRQRãHQMH� ]DNOMXþDND� R�
GRSULQRVX�XVPMHULYDþD�WRND�QD�SUR¿O�EU]LQH�SR�GXELQL�NDQDOD��6WRJD�MH�SRWUHEQR�DQDOL]H�
KLGURWHKQLþNLK�NDQDOD�X�VYUKX�QMLKRYRJ�KLGUDXOLþNRJ�REOLNRYDQMD�SURYRGLWL�NRULãWHQMHP�
WURGLPHQ]LRQDOQRJ�QXPHULþNRJ�PRGHOD�NRMLP�üH�VH�GRELWL�GHWDOMQLML�XYLG�X�VWUXMQX�VOLNX�
SR�FLMHORP�SRSUHþQRP�SUR¿OX��

LITERATURA

>�@� *DEO��5���,QQHUKRIHU��'���$FKOHLWQHU��6���5LJKHWWL��0��	�$XÀHJHU��0�����������(YDOX-

DWLRQ�FULWHULD�IRU�YHORFLW\�GLVWULEXWLRQV�LQ�IURQW�RI�EXOE�K\GUR�WXUELQHV��5HQHZDEOH�
(QHUJ\�������������

>�@� *LOMD��*���2FYLUN��(��	�%HUDNRYLü��%�����������+\GURORJLFDO�DQDO\VLV�RI�ÀRZ�YDULD-

tions on SHPP site����WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�:DWHU�0DQDJHPHQW�DQG�+\-

GUDXOLF�(QJLQHHULQJ��$��âROWpV]��â��6WDQNR�	�,��âNXOWpW\RYi���6ORYDN�8QLYHUVLW\�RI�
7HFKQRORJ\�LQ�%UDWLVODYD���������

>�@� *RJXV��0���$OWDQ�6DNDU\D��$�%��	�.RNHQ��0�����������([SHULPHQWDO�,QYHVWLJDWLRQ�
RI�WKH�$QWL�9RUWH[�'HYLFHV�RI�%H\KDQ���'DP�DQG�+\GURHOHFWULF�3RZHU�3ODQW�:DWHU�
,QWDNH�6WUXFWXUH, Procedia Engineering, 161 881-886

>�@� *UDÿHYLQVNL�IDNXOWHW��6�X�=�����������*ODYQL�SURMHNW�0+(�,ORYDF�QD�U��.XSL��7HNRQHW�
d. o. o., Zagreb

>�@� /H��7�%���&URVDWR��$���0RVVHOPDQ��(��	�8LMWWHZDDO��:�6�-�����������2Q�WKH�VWDELOLW\�
RI�ULYHU�ELIXUFDWLRQV�FUHDWHG�E\� ORQJLWXGLQDO� WUDLQLQJ�ZDOOV��1XPHULFDO� LQYHVWLJD-

tion��$GYDQFHV�LQ�:DWHU�5HVRXUFHV�������������
>�@� 2FYLUN��(���*LOMD��*��	�%HUELü��-�����������$QDO\VLV�RI�6+33�%URGDUFL�LQÀXHQFH�RQ�

SURGXFWLRQ�RI�+33�2]DOM����WK�,QWHUQDWLRQDO�6\PSRVLXP�RQ�:DWHU�0DQDJHPHQW�DQG�
+\GUDXOLF�(QJLQHHULQJ��-��ětKD��7��-XOtQHN�	�.��$GDP���,QVWLWXWH�RI�:DWHU�6WUXF-
WXUHV��)&(��%87���������

>�@� 2GJDDUG��$�-��	�.HQQHG\�� -�)��� ��������5,9(5�%(1'�%$1.�3527(&7,21�%<�
SUBMERGED VANES��-RXUQDO�RI�+\GUDXOLF�(QJLQHHULQJ�$VFH��������������������

[8] Ribi, J.M., Boillat, J.L., Peter, A. & Schleiss, A.J., (2014): Attractiveness of a lateral 
shelter in a channel as a refuge for juvenile brown trout during hydropeaking, Aquatic 
Sciences, 76 (4), 527-541



899HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

AUTORI

$QWRQLMD�&LNRMHYLü��PDJ��LQJ��DHGLI��a
GRF��GU��VF��*RUGRQ�*LOMD��GLSO��LQJ��JUDÿ��b
L]Y��SURI��GU��VF��(YD�2FYLUN��GLSO��LQJ��JUDÿ���GLSO��LQJ��PDW��c
SURI��GU��VF��1HYHQ�.XVSLOLü��GLSO��LQJ��JUDÿ��d

a 6YHXþLOLãWH�X�=DJUHEX�*UDÿHYLQVNL�IDNXOWHW��)UD�$QGULMH�.DþLüD�0LRãLüD�����=DJUHE��
�������5HSXEOLND�+UYDWVND��DFLNRMHYLF#JUDG�KU

b 6YHXþLOLãWH�X�=DJUHEX�*UDÿHYLQVNL�IDNXOWHW��)UD�$QGULMH�.DþLüD�0LRãLüD�����=DJUHE��
�������5HSXEOLND�+UYDWVND��JJLOMD#JUDG�KU

c 6YHXþLOLãWH�X�=DJUHEX�*UDÿHYLQVNL�IDNXOWHW��)UD�$QGULMH�.DþLüD�0LRãLüD�����=DJUHE��
�������5HSXEOLND�+UYDWVND��RFYLUN#JUDG�KU

d 6YHXþLOLãWH�X�=DJUHEX�*UDÿHYLQVNL�IDNXOWHW��)UD�$QGULMH�.DþLüD�0LRãLüD�����=DJUHE��
�������5HSXEOLND�+UYDWVND��NXVSD#JUDG�KU



900 HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE



HRVATSKE VODE NA INVESTICIJSKOM VALU

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.31.

UTJECAJ NAVODNJAVANJA I GNOJIDBE DUŠIKOM NA 

6$ä(7$.��.XNXUX]�MH�X�GXJRP�NRQWLQXLWHWX�QDM]DVWXSOMHQLMD�åLWDULFD�QD�RUDQLFDPD�5H-
SXEOLNH�+UYDWVNH��7LMHNRP�YLãHJRGLãQMHJD�UD]GREOMD�����������������LVWUDåLYDQL�VX�XþLQFL�
QDYRGQMDYDQMD�L�JQRMLGEH�GXãLNRP�QD�XURGH�L�NDNYRüX�UD]OLþLWLK�NXOWLYDUD�NXNXUX]D��,]�
YLãHJRGLãQMLK�UH]XOWDWD��L]GYRMHQ�MH�GLR�LVWUDåLYDQMD�NRMD�VX�SRVHEQR�RELOMHåLOD�UD]GREOMH�
LVWUDåLYDQMD�VD�VWDQRYLãWD�XURGD�L�NDNYRüH�]UQD�NXNXUX]D�LVWUDåLYDQLK�þLPEHQLND��1DYH-
GHQD�LVWUDåLYDQMD�VX�SXEOLFLUDQD��3ROMVNL�SRNXVL�L]YRÿHQL�VX�QD�SRNXãDOLãWX�3ROMRSULYUHG-

QRJD�LQVWLWXWD�2VLMHN��3,2���D�X�SORGRVPMHQL�VX�ELOL�NXNXUX]�L�VRMD��+LEULGL�NXNXUX]D�X�
SRNXVX� VX� ãLURNR� UDVSURVWUDQMHQL� QD� SROMRSULYUHGQLP� SRYUãLQDPD�5HSXEOLNH�+UYDWVNH��
D�NUHDFLMH�VX�3,2���D��3RNXVL�VX�SRVWDYOMDQL�SUHPD�ÄVSOLW�VSOLW�SORW³�PHWRGL�X�WUL�SRQDYO-
MDQMD��VD�VOXþDMQLP�UDVSRUHGRP�EORNRYD��QD�HXWULþQRP�NDPELVROX��*ODYQL�þLPEHQLN��$��
ELR� MH� QDYRGQMDYDQMH��$�� �NRQWUROD� �EH]�QDYRGQMDYDQMD��� VDPR�SULURGQH�RERULQH��$��
 �RGUåDYDQMH�VDGUåDMD�YRGH�X�WOX�QDYRGQMDYDQMHP�RG������GR�������SROMVNRJ�YRGQRJ�
NDSDFLWHWD��39.��L�$�� �RGUåDYDQMH�VDGUåDMD�YRGH�X�WOX�QDYRGQMDYDQMHP�RG������GR�����
��39.��*QRMLGED�GXãLNRP��1��ELOD�MH�SRG�þLPEHQLN��%����NRQWUROD����NJ�1�KD-1), B2 = 

����NJ�1�KD-1�L�%�� �����NJ�1�KD-1��3RG�SRG�þLPEHQLN��&��ELR�MH�JHQRWLS��KLEULGL�NXNX-

UX]D��NRML�VX�PLMHQMDQL�WLMHNRP�JRGLQD�LVWUDåLYDQMD��1DYRGQMDYDQMH�MH�UH]XOWLUDOR�]QDþDMQR�
YHüLP�XURGRP�]UQD�QD�$��YDULMDQWL�SUHPD�NRQWUROL�NDR�L�%��YDULMDQWD�JQRMLGEH�1�SUHPD�
NRQWUROL��%RJDWLMH�QDYRGQMDYDQMH��$���NDR�L�YHüD�JQRMLGED�1��%���UH]XOWLUDOD�MH�YHüLP�
XURGLPD�SUHPD�NRQWUROL� L�SUHPD�QLåRM� VWHSHQLFL�QDYRGQMDYDQMD� L�JQRMLGEH�1��5H]XOWDWL�
WDNRÿHU�XND]XMX�GD�RGUåDYDQMH�VDGUåDMD�YRGH�X�WOX�QDYRGQMDYDQMHP�RG����GR�GR�������
39.� L�JQRMLGED� VD�����NJ�1�KD-1� UH]XOWLUDMX�QDMYHüLP�XURGLPD�]UQD��+LEULG�NXNXUX]D�
MH� WLMHNRP�VYLK�JRGLQD� LVWUDåLYDQMD�UH]XOWLUDR�VWDWLVWLþNL�]QDþDMQLP�UD]OLNDPD�X�XURGX� L�
NDNYRüL�]UQD�NXNXUX]D��1DYRGQMDYDQMHP�L�JQRMLGERP�1�VH�WDNRÿHU�PLMHQMDMX�L�SRND]D-
WHOML�NDNYRüH��VDGUåDM�XOMD��EMHODQþHYLQD�L�ãNURED�X�]UQX��6DGUåDML�SURWHLQD��ãNURED�L�XOMD�
VX�SRND]DOL�YUOR�PDOH�RVFLODFLMH�YULMHGQRVWL�WLMHNRP�JRGLQD�LVWUDåLYDQMD��NDR�L�YUOR�PDOR�
YDULUDQMH�X�RNYLUX�SRVWDYOMHQLK�YDULMDQWL�SRNXVD�
./-8ý1(�5,-(ý,��QDYRGQMDYDQMH��JQRMLGED�GXãLNRP��NXNXUX]��XURG��NDNYRüD
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IMPACT OF IRRIGATION AND NITROGEN FERTILIZATION ON 

$%675$&7��0DL]H�KDV�D� ORQJ�FRQWLQXLW\�RI�EHLQJ�WKH�SUHYDOHQW�FHUHDO�RQ�WKH�¿HOGV�LQ�
WKH�5HSXEOLF�RI�&URDWLD��,Q�WKH�SHULRG��������������WKH�LPSDFWV�RI�LUULJDWLRQ�DQG�QLWURJHQ�
IHUWLOL]DWLRQ�RQ�WKH�\LHOGV�DQG�TXDOLW\�RI�GL൵HUHQW�PDL]H�FXOWLYDUV�ZHUH�UHVHDUFKHG��)URP�
WKH�PXOWL�\HDU�UHVXOWV��D�SDUW�RI�UHVHDUFK�WKDW�SDUWLFXODUO\�PDUNHG�WKH�UHVHDUFK�SHULRG�IURP�
WKH�DVSHFW�RI�PDL]H�JUDLQ�\LHOG�DQG�TXDOLW\�RI�LQYHVWLJDWHG�IDFWRUV�KDV�EHHQ�VHOHFWHG��7KH�
PHQWLRQHG�UHVHDUFK�KDV�EHHQ�SXEOLVKHG��7KH�¿HOG�WULDOV�ZHUH�FRQGXFWHG�DW�WKH�H[SHULPHQ-

WDO�VWDWLRQ�RI�WKH�$JULFXOWXUDO�,QVWLWXWH�2VLMHN��3,2���ZLWK�GRXEOH�FURSSLQJ�FRPSULVHG�RI�
FRUQ�DQG�VR\��7KH�FRUQ�K\EULGV��FUHDWHG�E\�3,2��LQFOXGHG�LQ�WKH�WULDO�DUH�ZLGHVSUHDG�RQ�
DJULFXOWXUDO�VXUIDFHV�LQ� WKH�5HSXEOLF�RI�&URDWLD��7KH�WULDOV�ZHUH�VHW�RQ�HXWULF�FDPELVRO�
E\�VSOLW�VSOLW�SORW�PHWKRG�DFFRUGLQJ�WR�UDQGRPL]HG�EORFN�GHVLJQ�LQ�WKUHH�UHSOLFDWHV��7KH�
PDLQ�IDFWRU��$��ZDV�LUULJDWLRQ��$�� �FRQWURO��QRQ�LUULJDWLRQ���RQO\�QDWXUDO�SUHFLSLWDWLRQ��
$�� �ZDWHU�FRQWHQW�LQ�VRLO�E\�LUULJDWLRQ�RI��������������¿HOG�FDSDFLW\��)&���DQG�$�� �
PDLQWDLQLQJ�ZDWHU�FRQWHQW�LQ�VRLO�E\�LUULJDWLRQ�RI��������������)&��1LWURJHQ��1��IHUWLOL]D-
WLRQ�ZDV�D�VXE�IDFWRU��%����FRQWURO����NJ�1�KD-1���%�� �����NJ�1�KD-1 and B3 = 200 kg N 

KD-1��7KH�VXE�VXE�IDFWRU��&��ZDV�WKH�JHQRW\SH��PDL]H�K\EULGV��ZKLFK�ZHUH�FKDQJHG�RYHU�
WKH�\HDUV�RI�UHVHDUFK��,UULJDWLRQ�UHVXOWHG�LQ�D�VLJQL¿FDQWO\�KLJKHU�JUDLQ�\LHOG� LQ� WKH�$��
YDULDQW�FRPSDUHG�WR�WKH�FRQWURO�DV�ZHOO�DV�WKH�%��YDULDQW�ZLWK�1�IHUWLOL]DWLRQ�FRPSDUHG�
WR�WKH�FRQWURO��+LJKHU�OHYHOV�RI�LUULJDWLRQ��$���DQG�1�IHUWLOL]DWLRQ��%���UHVXOWHG�LQ�KLJKHU�
\LHOGV� FRPSDUHG� WR� WKH� FRQWURO� DQG� ORZHU� OHYHOV� RI� LUULJDWLRQ� DQG�1� IHUWLOL]DWLRQ��7KH�
UHVXOWV�IXUWKHU�VKRZHG�WKDW�PDLQWDLQLQJ�ZDWHU�FRQWHQW�LQ�VRLO�E\�LUULJDWLRQ�RI������������
)&�DQG�IHUWLOL]DWLRQ�ZLWK�����NJ�1�KD-1�UHVXOW�LQ�WKH�KLJKHVW�JUDLQ�\LHOGV��,Q�DOO�UHVHDUFK�
\HDUV�� WKH�PDL]H�K\EULG� UHVXOWHG� LQ� VWDWLVWLFDOO\� VLJQL¿FDQW�GL൵HUHQFHV� LQ� WKH�\LHOG�DQG�
TXDOLW\�RI�PDL]H�JUDLQ��$GGLWLRQDOO\�� LUULJDWLRQ�DQG�1�IHUWLOL]DWLRQ�DOVR�D൵HFWHG�TXDOLW\�
LQGLFDWRUV��RLO�FRQWHQW��SURWHLQV�DQG�VWDUFK�LQ� WKH�JUDLQ��7KH�FRQWHQWV�RI�SURWHLQ��VWDUFK�
DQG�RLO�VKRZHG�YHU\�VPDOO�RVFLOODWLRQV�LQ�YDOXHV�GXULQJ�WKH�UHVHDUFK�\HDUV�DQG�YHU\�VPDOO�
YDULDWLRQV�ZLWKLQ�WKH�VHW�YDULDQWV�RI�WKH�WULDO��
.(<:25'6��LUULJDWLRQ��QLWURJHQ�IHUWLOL]DWLRQ��PDL]H��\LHOG��TXDOLW\

1. UVOD

.XNXUX]�MH�X�5HSXEOLFL�+UYDWVNRM�QDM]DVWXSOMHQLMD�åLWDULFD�X�SROMRSULYUHGQRM�SURL]YRGQML��
3UHPD� VOXåEHQLP� VWDWLVWLþNLP� SRGDWFLPD� �6WDWLVWLþNL� OMHWRSLV�� ������ RG� �������� KD�
RUDQLþQLK�SRYUãLQD�X�+UYDWVNRM��SHW�JRGLãQML�SURVMHN����������������NXNXUX]RP�MH�ELOR�
]DVLMDQR� �������� KD� ������ ��� RUDQLFD���.XNXUX]� MH� X]� SãHQLFX� L� ULåX� QDM]DVWXSOMHQLMD�
åLWDULFD�X�VYLMHWX�VD�VYH�YHüLP�XGMHORP�X�OMXGVNRM�LVKUDQL��$QDOL]H�YLãHJRGLãQMLK�QL]RYD�
RERULQH� L� WHPSHUDWXUD� ]UDND� NDR� L� VLPXODFLMVNL� PRGHOL� XND]XMX� QD� WUHQG� SRYHüDQMD�
WHPSHUDWXUH�]UDND��3DQGåLü��������$QLü�L�VXU���������FLW��âSROMDU��������LDNR�QHNL�DXWRUL�
]D�ÄSURPMHQX�NOLPH³� WUDåH�NRQNUHWQH� L�]QDQVWYHQR�XWHPHOMHQH�GRND]H��%RQDFFL��������
/HURX[��������SULOLþQR�GHWDOMQR�HODERULUDMXüL�GD�NOLPDWVNH�SURPMHQH�WUHED�YUOR�RSUH]QR�
WXPDþLWL��QDJODãDYDMXüL�SRJRWRYR�SRX]GDQRVW�UD]OLþLWLK�SURJQR]QLK�PRGHOD�L�GXOMLQX�QL]D�
NRML�VH�DQDOL]LUD��2ERULQH�VH�YUOR�PDOR�SRYHüDYDMX�LOL�þDN�VPDQMXMX��$QLü�L�VXU����������
FLW�� âSROMDU� �������� 3LãXüL� R� NOLPDWVNLP�SURPMHQDPD�X�.DUSDWVNRP�ED]HQX� -RODQNDL� L�
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%LUNDã���������QDYRGH�]D�SROMRSULYUHGX�GYD�ELWQD�HOHPHQWD��MHGDQ�MH�NROLþLQD�RERULQD��D�
GUXJD�MH�QMLKRYD�UDVSRGMHOD��7DNRÿHU�QDYRGH�GD�MH�X�OMHWQRPH�UD]GREOMX�VDPR�RG����GR����
��RERULQD�NRULVQR�]D�ELOMNH�MHU�VX�JXELWFL�YHOLNL��.RQWLQXLUDQL�SRUDVW�WHPSHUDWXUH�]UDND�
SUDüHQ�MH�SRYHüDQLP�IUHNYHQFLMDPD�DQRPDOLMD�YUHPHQD�NDR�JOREDOQRJD�SURFHVD��7DNRÿHU�
QDYRGH�GD�X�0DÿDUVNRM��X�.DUSDWVNRP�ED]HQX�GYLMH�þLQMHQLFH�PRJX�ELWL�SURPDWUDQH��QD�
SUYRPH�PMHVWX�X]OD]QL�KRG�WHPSHUDWXUH�]UDND�PDJQLWXGRP�RG���o&�X�VWRWLQX�JRGLQD��D�
GUXJL�MH�WUHQG�VPDQMHQMD�NROLþLQH�RERULQD�]D�RNR����PP�X�MHGQRPH�VWROMHüX��ãWR�X�QDãHP�
LVWUDåLYDQMX�QLMH�VOXþDM��EH]�RE]LUD�QD�UD]GREOMH�RG�VDPR����JRGLQD��âWR�VH�WHPSHUDWXUH�
WLþH�WR�VWRML��QR�WUHQG�VPDQMHQMD�RERULQD�MH�RYGMH�ORNDOQRJD�NDUDNWHUD�
3UHPD� .RYDþHYLüX� L� VXU� ������� ]QDþDMQD� YDULUDQMD� SURVMHþQLK� XURGD� NXNXUX]D� SR�
JRGLQDPD�� XJODYQRP� VX� UH]XOWDW� PDQMH� LOL� YLãH� SRYROMQLK� SULOLND� WLMHNRP� YHJHWDFLMH��
9UHPHQVNH� SULOLNH� �OLSDQM�NRORYR]�� X� GYLMH� YHJHWDFLMH� ������� NDR� QHSRYROMQD� L� ������
JRGLQD�NDR�SRYROMQD�JRGLQD��1RYL�6DG�L�2VLMHN��PRJX�SRVOXåLWL�NDR�WLSLþDQ�SULPMHU�XWMHFDMD�
YUHPHQVNLK� SULOLND� QD� SULQRVH� NXNXUX]D��.RYDþHYLü� L� VXU�� ��������8WMHFDM� YUHPHQVNLK�
SULOLND�QD�XURGH�NXNXUX]D�ELR�MH�SUHGPHWRP�LVWUDåLYDQMD�X�EURMQLP�UDGRYLPD��.RYDþHYLü�L�
VXU������������D������E��.RYDþHYLü�L�VXU��������5RPLü�L�VXU���������-RVLSRYLü�L�VXU���������
.RYDþHYLü�L�-RVLSRYLü��������âRãWDULü�L�-RVLSRYLü��������-RVLSRYLü�L�VXU��������-HOLü�L�VXU���
������-RVLSRYLü�L�VXU���������.RYDþHYLü�L�-RVLSRYLü���������$QDOL]LUDMXüL�WULGHVHWRJRGLãQMH�
SRGDWNH��������±��������]D�SRGUXþMH�%MHORYDUD�âSROMDU�L�VXU���������XWYUGLOL�VX�SR]LWLYDQ�
WUHQG� VUHGQMLK� JRGLãQMLK� WHPSHUDWXUD� ]UDND�� SRWHQFLMDOQH� HYDSRWUDQVSLUDFLMH�� VWYDUQH�
HYDSRWUDQVSLUDFLMH�WH�YLãDN�L�QHGRVWDWDN�YRGH��S��������ãWR�QDJODãDYD�VYH�YHüX�SRWUHEX�
]D�QDYRGQMDYDQMHP�SROMRSULYUHGQLK�NXOWXUD��3RWUHED�]D�QDYRGQMDYDQMHP�SROMRSULYUHGQLK�
NXOWXUD�SULOLþQR�MH�GHWDOMQR�LVWUDåHQD�X�+UYDWVNRM��5RPLü�L�VXU���������5RPLü�L�0DUXãLü��
������7RPLü�L�VXU���������.RYDþHYLü�L�VXU���������.RYDþHYLü�L�VXU����������D�VDGD�MH�QD�UHGX�
QMH]LQD� UHDOL]DFLMD� SXWHP�1$31$9�D� �5RPLü� L�0DUXãLü�� ������ L� GUXJLK� SURMHNWD��&LOM�
RYRJD�UDGD�MH�LVWUDåLYDQMH�XWMHFDMD�QDYRGQMDYDQMD�L�JQRMLGEH�GXãLNRP�QD�XURG�L�NDNYRüX�
]UQD�NXNXUX]D��8�UDGX�MH�GDQ�SUHJOHG�GR�VDGDãQMLK�SXEOLFLUDQLK�UH]XOWDWD�YLãHJRGLãQMLK�
LVWUDåLYDQMD�NRULVQLK�]D�]QDQRVW�L�DJURQRPVNX�VWUXNX�

2. MATERIJAL I METODE 

7LMHNRP���� JRGLQD� ������� ±� ������� SURYRÿHQL� VX� SROMVNL� SRNXVL� QD�3ROMRSULYUHGQRPH�
LQVWLWXWX�2VLMHN� VD� UD]QLP�YDULMDQWDPD�QDYRGQMDYDQMD��JQRMLGERP�GXãLNRP� L� UD]OLþLWLP�
NXOWLYDULPD�NXNXUX]D�L�VRMH��8�RYRPH�UDGX�MH�]ERJ�RELPD�UH]XOWDWD�L]GYRMHQ�VDPR�GLR�
SXEOLFLUDQLK� LVWUDåLYDQMD� NRML� MH� UHSUH]HQWDWLYDQ� ]D� REDYOMHQD� LVWUDåLYDQMD�� 9DULMDQWH�
QDYRGQMDYDQMD� VX� ELOH�$� NRQWUROD� �� VDPR� SULURGQH� RERULQH��$� RGUåDYDQMH� VDGUåDMD�
YRGH�X� WOX�QDYRGQMDYDQMHP��RG������GR�������SROMVNRJD�YRGQRJ�NDSDFLWHWD� �39.�� L�
$� RGUåDYDQMH�VDGUåDMD�YRGH�X�WOX�QDYRGQMDYDQMHP��RG������GR�������39.��1DYRGQMDYDQR�
MH�VDPRKRGQLP�YXþHQLP�UDVSUVNLYDþHP�X�SUDNVL�SR]QDWRP�NDR�WLIRQ�VD�NLãQLP�NULORP��
,]YRU�YRGH�MH�ELR�GXELQVNL�EXQDU�����P�GXELQH��D�FUSND�MH�ELOD�SRVWDYOMHQD�QD����P�GXELQH��
5DGQL�WODN�QD�L]OD]X�L]�FUSNH�ELR�MH�RG������GR������03D��D�QD�POD]QLFDPD�RG������GR�
�����03D��.DNYRüD�YRGH�]D�QDYRGQMDYDQMH�MH�SULSDGDOD�&�6��NODVL�SUHPD�86�6DOLQLW\�
/DERUDWRU\�VWDQGDUGLPD��6DGUåDM�YRGH�X�WOX�MH�PMHUHQ�:DWHUPDUN�JLSVDQLP�EORNRYLPD��
D�QD�RVQRYX�VDGUåDMD�YRGH�SUHPD�]DGDQLP�YDULMDQWDPD�VH�SRþHOR�QDYRGQMDYDWL��3RNXVL�
VX�SRVWDYOMDQL�SUHPD�VSOLW�VSOLW�SORW�PHWRGL�X� WUL�SRQDYOMDQMD��VD�VOXþDMQLP�UDVSRUHGRP�
EORNRYD�� QD� HXWULþQRP� NDPELVROX�� *ODYQL� þLPEHQLN� �$�� ELR� MH� QDYRGQMDYDQMH��$��  �
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NRQWUROD� �EH]� QDYRGQMDYDQMD�� VDPR�SULURGQH� RERULQH���$�� � RGUåDYDQMH� VDGUåDMD� YRGH�
X� WOX� QDYRGQMDYDQMHP� RG� ����� GR� ������ SROMVNRJ� YRGQRJ� NDSDFLWHWD� �39.�� L�$��  �
RGUåDYDQMH� VDGUåDMD� YRGH� X� WOX� QDYRGQMDYDQMHP� RG� ����� GR� ������ 39.�� *QRMLGED�
GXãLNRP��1��ELOD�MH�SRG�þLPEHQLN��%���NRQWUROD����NJ�1�KD-1���%�� �����NJ�1�KD-1 i B3 

 �����NJ�1�KD-1��'XãLN�MH�QD�YDULMDQWDPD�%��L�%��UDVSRGLMHOMHQ�UXþQR�X�WUL�GLMHOD��SUYD�
WUHüLQD�X�RVQRYQRM�REUDGL�]DRUDYDQMHP�Ä]LPVNH�EUD]GH³�X�REOLNX�XUHH��GUXJD�WUHüLQD�SUHG�
VMHWYHQR�WDNRÿHU�X�REOLNX�XUHH��D�WUHüD�WUHüLQD�MH�SRGLMHOMHQD�X�GYD�GLMHOD�L�GRGDQD�X�SUYRM�
NXOWLYDFLML��ID]D�UD]YRMD�����OLVWD�NXNXUX]D��L�GUXJRM�NXOWLYDFLML�NXNXUX]D��ID]D�UD]YRMD�����
OLVWRYD�NXNXUX]D���)RVIRU�L�NDOLM�VX�UDVLSDþHP�XPMHWQRJD�JQRMLYD�UDVSRGLMHOMHQL�SR�WOX�L�
]DRUDQL�SUL�RUDQMX�Ä]LPVNH�EUD]GH³�L�SUHG�VMHWYHQR�XPMHWQLP�JQRMLYRP���������X�XNXSQRM�
NROLþLQL�����RGQRVQR�����NJ�KD-1� QD�GYD� MHGQDND�GLMHOD��3RG�SRG�þLPEHQLN� �&��ELR� MH�
JHQRWLS��KLEULGL�NXNXUX]D��NRML�VX�PLMHQMDQL�WLMHNRP�JRGLQD�LVWUDåLYDQMD��,PDOL�VX�R]QDNH�
RG�&��GR�&���%HUED�MH�REDYOMHQD�VSHFLMDOL]LUDQLP�NRPEDMQRP�]D�SRNXVH�:LQWHUVWHLJHU�
1XUHV\�PDVWHU��3RND]DWHOML�NDNYRüH�]UQD�VDGUåDM�ãNURED��EMHODQþHYLQD�L�XOMD�RGUHÿHQ�MH�
QD� ,QIUDWHFN�JUDLQ�DQDO\]HUX��6DGUåDM�YRGH�X�]UQX� L�KHNWROLWDUVND�PDVD�RGUHÿHQL� VX�QD�
XUHÿDMX�'LFN\�-RKQ��'LR�REMDYOMHQLK�UH]XOWDWD�SURYHGHQLK�LVWUDåLYDQMD�VX�VDEUDQL�X�RYDM�
UDG�NDNR�EL�VH�]ELUQR�SULND]DOL�L�L]�YLãHJRGLãQMLK�UH]XOWDWD�SUHJOHGQR�SULND]DOD�RGUHÿHQD�
]QDQVWYHQD�L�VWUXþQD�UMHãHQMD��NRULVQD�L�SRWUHEQD�DJURQRPVNRM�L�JUDÿHYLQVNRM�VWUXFL�

8�7DEOLFL���MH�SULND]DQD�NROLþLQD�RERULQH�SR�PMHVHFLPD�WLMHNRP�LVWUDåLYDQMD��������������
JRGLQD���NDR�L�YLãHJRGLãQML�SURVMHN�����������������PHWHRURORãND�SRVWDMD�2VLMHN��'+=���
7LMHNRP�YHJHWDFLMH�MH�X�LVWUDåLYDQRP�UD]GREOMX�NROLþLQD�RERULQH�L]QRVLOD�SURVMHþQR�������
PP��GDNOH�QHãWR�YLãH�RG�YLãHJRGLãQMHJD�SURVMHND� �������PP���D� L]QRVLOD� MH�������PP�
�QDMVXãQLMD� ������ JRGLQD�� GR� ������PP� ���������7LMHNRP�YHJHWDFLMH� MH� ELOR� �� �RG� ����
JRGLQD�V�YHüRP�NROLþLQRP�RERULQH�RG�SURVMHND��*RGLãQMD�NROLþLQD�RERULQH�X�LVWUDåLYDQRPH�
UD]GREOMX�MH�WDNRÿHU�ELOD�X�SURVMHNX������PP�������YHüD�RG�YLãHJRGLãQMHJ�SURVMHND��=D�
SROMRSULYUHGQX�SURL]YRGQMX�SUROMHWQLK�NXOWXUD�MH�YUOR�ELWQD�NROLþLQD�RERULQD�X�UD]GREOMX�
OLSDQM�±�NRORYR]��MHU�X�SUDYLOX�RVOLNDYD�NDUDNWHU�JRGLQH�VD�VWDQRYLãWD�RERULQH��7DNR�MH�X�
OLSQMX��VUSQMX�L�NRORYR]X�X�SURVMHNX�SDOR�������PP��ãWR�MH�PDOR�PDQMH�RG�YLãHJRGLãQMHJD�
SURVMHND�]D�LVWR�UD]GREOMH�
8�7DEOLFL� �� VX� SULND]DQH� SURVMHþQH� WHPSHUDWXUH� ]UDND�� o&� SR�PMHVHFLPD� ]D� UD]GREOMH�
LVWUDåLYDQMD�L�YLãHJRGLãQML�SURVMHN��3URVMHþQD�JRGLãQMD�WHPSHUDWXUD�]UDND�MH�X�LVWUDåLYDQRPH�
razdoblju iznosila 11,9 o&�� ãWR� MH� YLãH� ]D� ���� o&�RG�SURVMHND�� D� SURVMHþQD� WHPSHUDWXUD�
]UDND�X�YHJHWDFLML��WUDYDQM�±�UXMDQ��]D�����o&�L�UD]GREOMH�OLSDQM�±�NRORYR]�]D�����oC od 

YLãHJRGLãQMHJD�SURVMHND��/LSDQM��VUSDQM�L�NRORYR]�VX�ELOL�WRSOLML�RG�SURVMHND�]D����������L�
1,8 o&��'DNOH��HYDSRWUDQVSLUDFLMD�MH�X�LVWUDåLYDQRPH�UD]GREOMX�ELOD�WDNRÿHU�YHüD�

8�VYH�WUL�JRGLQH�LVWUDåLYDQMD�����������������ELR�MH�YUOR�]QDþDMDQ�XþLQDN�QDYRGQMDYDQMD�
QD�XURG�]UQD�NXNXUX]D� �VOLþQR�NDR��3HSR� L� VXU��������3HMLü� L� VXU��������3ODYãLü��������
0DUNRYLü�� ������� DOL� QH� L� QD� SRND]DWHOMH� NDNYRüH��1DYRGQMDYDQMH� MH� QD� VDGUåDM� XOMD� L�
SURWHLQD�LPDOR�]QDþDMDQ�XWMHFDM�X�VDPR�MHGQRM�JRGLQL��VXãQD�������-RVLSRYLü�L�VXU����������
ãWR�MH�VOLþQR�LVWUDåLYDQMLPD�6YHþQMDND�L�VXU��������WH�+HJ\�L�VXU��������+LEULGL�NXNXUX]D�
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VX�SRND]DOL�YUOR�]QDþDMDQ�XþLQDN�X�VYLP�VYRMVWYLPD�WLMHNRP�WUL�JRGLQH�RVLP�X�VDGUåDMX�
ãNURED��9HüD�JXVWRüD�VNORSD�WDNRÿHU�QLMH�]QDþDMQR�XWMHFDOD�QD�NDNYRüX�]UQD�NXNXUX]D��ãWR�
XND]XMH�GD�VX�QRYLML�KLEULGL�RWSRUQLML�QD�VWUHV�L]D]YDQ�YHüLP�EURMHP�ELOMDND�SR�MHGLQLFL�
SRYUãLQH�
8� þHWYHURJRGLãQMLP� LVWUDåLYDQMLPD� -RVLSRYLü� L� VXU�� �����D�� VX� LVWUDåLYDOL� VDGUåDM� XOMD��
6DGUåDM� XOMD� X� ]UQX� NXNXUX]D� L]QRVLR� MH� RG� ����� GR� ������� �UDVSRQ� �������� WLMHNRP�
LVWUDåLYDQMD��7DEOLFD�����1DYRGQMDYDQMH�QLMH�UH]XOWLUDOR�VWDWLVWLþNL�]QDþDMQLP�UD]OLNDPD��
JQRMLGED�1�SRYHüDOD�MH�VDGUåDM�XOMD�VDPR�X��������VXãQRM�JRGLQL���GRN�VX�UD]OLNH�L]PHÿX�
KLEULGD�ELOH�VWDWLVWLþNL�YUOR�]QDþDMQH�X�WUL�RG�þHWLUL�JRGLQH�LVWUDåLYDQMD�
8�YLãHJRGLãQMLP�LVWUDåLYDQMLPD�����������������VDGUåDM�ãNURED�X�]UQX�NXNXUX]D��-RVLSRYLü�
L�VXU�������E��7DEOLFD����XWYUGLOL�VX�YDULUDQMD�RG�VDPR������*QRMLGED�1�MH�LPDOD�VWDWLVWLþNL�
]QDþDMDQ�XWMHFDM�X�VYLP�JRGLQDPD�LVWUDåLYDQMD��3URVMHþQL�VDGUåDM�ãNURED�X�]UQX�MH�L]QRVLR�
��������� �������� L� ��������QD� WUHWPDQX�JQRMLGEH�GXãLNRP���� ���� L� ����NJ�1�KD� -1.

3RYHüDQD� JQRMLGED� 1� UH]XOWLUDOD� MH� VPDQMHQMHP� VDGUåDMD� ãNURED�� *HQRWLS� MH� WDNRÿHU�
VWDWLVWLþNL� ]QDþDMQR�XWMHFDR�QD� VDGUåDM� ãNURED�X� VYLP�JRGLQDPD� LVWUDåLYDQMD��3URVMHþQL�
VDGUåDM�ãNURED�MH�L]QRVLR���������������������������L����������]D�266.������266.������
266.�����L�266.������+LEULG�266.�����MH�X�VYLP�JRGLQDPD�LVWUDåLYDQMD�LPDR�QDMYHüL�
VDGUåDM�ãNURED�
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7DEOLFD����.
ROLþLQD�RERULQD�WLMHNRP

�LVWUDåLYDQMD�����������������L�YLãHJRGLãQML�SURVMHN�
�����������������2

VLMHN��'
+
0
=�5+

�

.ROLþLQD�RERULQD��PP�

Mj  God 2000. 2001. 2002. 2003. 2004. 2005. 2006. 2007. 2008. 2009. 2010. 2011. 2012. 2013. 2014. 2015.

1961.

-

1990.

2000.

-

2015.

I. 17,5 74,6 11,1 66,4 50,4 35,5 32,9 25,3 33,0 59,5 84,0 23,6 28,0 60,8 51,8 73,6 46,9 45,5

II. 14,8 22,9 48,2 15,6 50,0 66,2 50,1 46,5 4,6 28,6 58,6 18,4 53,7 85,8 48,0 57,1 40,2 41,8

III. 41,0 83,0 10,1 4,6 40,6 54,0 52,5 76,0 85,2 26,5 22,2 37,1 0,9 84,3 39,4 50,5 44,8 44,2

IV. 27,5 72,0 63,8 11,9 136,6 55,3 86,8 2,9 49,9 18,7 71,1 20,4 47,3 44,7 81,3 12,9 53,8 50,2

V. 26,3 60,1 135,4 18,4 65,1 46,1 78,6 56,1 66,7 39,4 120,8 81,2 93,5 118,9 159,4 113,4 58,5 80,0

VI. 9,6 239,5 36,6 43,9 76,7 112,0 91,0 33,3 76,3 62,8 233,6 49,9 67,9 63,2 91,0 17,1 88,0 81,5

VII. 62,8 77,1 59,3 59,8 43,5 170,8 14,6 27,4 79,3 13,8 31,5 73,8 47,8 36,5 66,4 25,6 64,8 55,6

VIII. 5,3 7,1 84,3 41,8 106,5 237,6 133,5 45,0 46,2 60,6 110,8 4,6 4,0 32,9 54,3 105,8 58,5 67,5

IX. 23,0 195,2 81,6 50,7 41,2 74,6 10,9 65,2 86,3 10,0 108,4 15,9 32,3 129,0 68,9 41,1 44,8 64,6

X. 10,1 5,1 58,8 132 93,8 4,1 31,1 92,5 29,8 55,3 67,1 28,7 65,4 52,3 87,9 142,1 41,3 59,8

XI. 42,4 74,0 40,2 44,8 114,6 15,9 33,2 102,7 47,9 67,8 56,3 0,4 50,2 63,8 8,8 45,1 57,3 50,5

XII. 36,7 33,9 24,4 26,6 42,3 111,2 32,6 48,0 40,8 100,8 72,6 69,1 104,3 0,0 65,8 1,9 51,6 50,7

Ukupno 317 944,5 653,8 516,5 861,3 983,3 647,8 620,9 646,0 543,8 1037 423,1 595,3 772,2 823,0 686,2 650,5 692,0

IV. - IX. 154,5 651,0 461,0 226,5 469,6 696,4 415,4 229,9 404,7 205,3 676,2 245,8 292,8 425,2 521,3 315,9 368,4 399,5

VI. - 

VIII.
77,7 323,7 180,2 145,5 226,7 520,4 239,1 105,7 201,8 137,2 375,9 128,3 119,7 132,6 211,7 148,5 211,3 204,7
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7DEOLFD����6UHGQMD�P
MHVHþQD�WHP

SHUDWXUD�]UDND�WLMHNRP
�LVWUDåLYDQMD�����������������L�

YLãHJRGLãQML�SURVMHN������������������2
VLMHN��'

+
0
=�5+

6UHGQMH�WHPSHUDWXUH�]UDND���&�

Mj
God

2000. 2001. 2002. 2003. 2004. 2005. 2006. 2007. 2008. 2009. 2010. 2011. 2012. 2013. 2014. 2015.

1961.

-

1990.

2000.

-

2015.

I. -1,6 2,7 -0,2 -2,4 -1,4 0,0 - 1,6 5,8 1,5 -1,1 -0,8 1,1 2,2 2,1 3,7 2,9 -1,2 0,8

II. 4,2 4,2 6,0 -3,1 2,3 -3,2 1,1 6,1 4,9 2,3 1,4 0,7 -4,1 2,9 5,6 2,5 1,6 2,1

III. 7,0 9,9 8,4 5,9 5,8 4,1 5,3 8,5 7,5 6,8 6,8 6,4 8,7 5,2 9,5 7,5 6,1 7,1

IV. 14,9 10,9 11,2 11,3 11,7 11,5 12,7 13,3 12,5 14,6 12,4 13,2 12,5 13,1 13,2 12,1 11,3 12,6

V. 18,4 18,4 18,6 20,1 14,6 17,0 16,2 18,2 18,1 18,3 16,5 16,7 16,9 16,7 16,1 17,8 16,5 17,4

VI. 22,5 18,1 21,1 24,3 19,2 19,5 20,1 22,3 21,5 19,2 20,4 20,8 22,5 20,0 20,4 20,8 19,5 20,8

VII. 21,7 21,6 22,3 22,1 21,5 21,5 23,5 23,8 21,8 23,2 23,2 22,2 24,8 22,9 21,8 24,6 21,1 22,7

VIII. 23,7 22,7 20,9 23,6 21,0 19,3 19,3 22,2 21,8 22,9 21,7 23,1 24,1 22,9 20,8 23,7 20,3 22,1

IX. 16,7 14,9 15,4 15,9 15,5 17,1 17,8 14,5 15,7 19,1 15,6 20,3 18,9 15,9 17,0 17,9 16,6 16,8

X. 14,1 13,9 11,3 9,4 13,2 11,7 13,0 10,3 13,0 11,5 9,1 10,6 12,1 13,7 13,3 11,1 11,2 12,0

XI. 10,0 3,5 8,8 7,5 6,2 5,0 7,8 4,0 7,5 8,2 8,9 2,3 9,0 7,8 8,3 7,5 5,4 7,0

XII. 3,0 -3,8 0,9 1,4 1,9 1,7 3,0 0,1 3,8 3,1 0,3 3,4 0,4 1,6 3,5 3,2 0,9 1,7

Prosjek 12,9 11,4 12,1 11,3 11,0 10,4 11,5 12,4 12,5 12,3 11,3 11,7 12,3 12,1 12,8 12,6 10,8 11,9

IV. - IX. 19,7 17,8 18,3 19,6 17,3 17,7 18,3 19,1 18,6 19,6 18,3 19,4 20,0 18,6 18,2 19,5 17,6 18,7

VI. - 

VIII.
22,6 20,8 21,4 23,3 20,6 20,1 21,0 22,8 21,7 21,8 21,8 22,0 23,8 21,9 21,0 23,0 20,3 21,9
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0DUNRYLü�L�VXU���������VX�WLMHNRP�WURJRGLãQMLK�LVWUDåLYDQMD�SURXþDYDOL�XURG�]UQD�NXNXUX]D��
VDGUåDM� SUROLQD� X� OLVWX� L� DSVROXWQX� PDVX� ]UQD�� 9DULMDQWD� QDYRGQMDYDQMD� UH]XOWLUDOD� MH�
VWDWLVWLþNL�YUOR�]QDþDMQR�YHüLP�XURGRP�]UQD�NXNXUX]D�X�GYLMH� VXãQH�JRGLQH��*QRMLGED�
1�NDR�L�LQWHUDNFLMD�QDYRGQMDYDQMD�L�JQRMLGEH�1�VX�ELOH�VWDWLVWLþNL�YUOR�]QDþDMQH�X�VYH�WUL�
JRGLQH�LVWUDåLYDQMD�
8�þHWYHURJRGLãQMLP�LVWUDåLYDQMLPD��-RVLSRYLü�L�VXU���������VX�XWYUGLOL�SURVMHþDQ�XURG�]UQD�
VDPR�RSORGQLK�OLQLMD�NXNXUX]D�������NJ�KD-1��RVWYDUHQ�EH]�JQRMLGEH�ãWR�MH�LQGLNDWRU�YUOR�
SORGQRJ�WOD��8URGL�]UQD����JRGLãQML�SURVMHFL��RYLVQR�R�JRGLQL�L]QRVLOL�VX�RG�������������
GR���������������NJ�KD-1��EH]�QDYRGQMDYDQMD�������NJ�KD-1��D�QDYRGQMDYDQMHP�VX�SRYHüDQL�
]D�������%����RGQRVQR�]D�������%����8URGL�SRMHGLQLK�VDPR�RSORGQLK�OLQLMD�ELOL�VX�RG�
�������&���GR��������&���NJ�KD-1��5D]OLNH�X�VDGUåDMX�SURWHLQD��ãNURED�L�XOMD�X�]UQX�ELOH�VX�
RG��������GR����������RG���������GR����������RGQRVQR�RG��������GR���������XWMHFDM�
JRGLQH���*HQRWLS�&�� VH� L]GYDMDR�YHüLP� VDGUåDMHP�SURWHLQD� ����������RG�SUHRVWDOD� WUL�
JHQRWLSD��SURVMHN����������8WMHFDM�JHQRWLSD�QD�VDGUåDM�ãNURED�L�XOMD�X�]UQX�ELR�MH�RG�������
���&���GR����������&����RGQRVQR�RG���������&���GR���������&���

7DEOLFD����8WMHFDM�QDYRGQMDYDQMD��JQRMLGEH�1�L�JHQRWLSD�QD�XURG�]UQD�L�VDGUåDM�XOMD�X�
]UQX���������������JRGLQH��-RVLSRYLü�L�VXU������D���

Sadržaj ulja u zrnu ( %)

Utjecaj navodnjavanja: A1- kontrola - bez 
navodnjavanja; A2 - 60  % - 80  % PVK; A3 - 80  % - 
100  % PVK

Utjecaj gnojidbe N: B1 - kontrola - bez gnojidbe N; 
B2 - 100 kg N ha-1; B3 - 200 kg N ha-1

God. A1 A2 A3 Prosj. God. B1 B2 B3 Prosj.

2006. 3.641 3.622 3.632 3.632 2006. 3.606 3.646 3.643 3.632

2007. 3.622 3.594 3.589 3.602 2007. 3.536 3.614 3.656 3.602

2008. 3.423 3.438 3.454 3.439 2008. 3.413 3.435 3.468 3.439

2009. 4.185 4.197 4.228 4.203 2009. 4.135 4.217 4.258 4.203

Prosj. 3.718 3.713 3.726 3.719 Prosj. 3.673 3.728 3.756 3.719

LSD 
5 %

2006.
n.s.

2007.
n.s.

2008.
n.s.

2009.
n.s.

LSD 
5 %

2006.
n.s.

2007.
0.040

2008.
n.s.

2009.
n.s.

1 % n.s. n.s. n.s. n.s. 1 % n.s. 0.053 n.s. n.s.

Utjecaj genotipa: C1 = OSSK596; C2 = OSSK617; C3 = 
OSSK602; C4 = OSSK552 na sadržaj ulja

Interakcija

God. C1 C2 C3 C4 God. 2006 2007. 2008. 2009.

2006. 3.643 3.630 3.581 3.674 AxB n.s. n.s. 0.014 n.s.

2007. 3.581 3.607 3.633 3.585 AxC n.s. n.s. n.s. n.s.

2008. 3.442 3.521 3.357 3.435 BxC n.s. n.s. n.s. n.s.

2009. 4.269 4.288 4.149 4.108 AxBxC n.s. n.s. n.s. n.s.

Pros. 3.734 3.762 3.680 3.701 PVK = poljski vodni kapacitet

LSD
5  %

2006.
0.061

2007.
n.s.

2008.
0.051

2009.
0.067

n.s. = nije signi�kantan

1  % 0.081 n.s. 0.068 0.090
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7DEOLFD����8WMHFDM�QDYRGQMDYDQMD��JQRMLGEH�1�L�JHQRWLSD�QD�NRQFHQWUDFLMX�ãNURED�X�]UQX�
NXNXUX]D��-RVLSRYLü�L�VXU������E��

God. Sadržaj škroba ( %) u zrnu kukuruza (PVK = poljski vodni kapacitet)

Učinak navodnjavanja (nav.): A1 = nenavodnjavano, A2 = navodnjavanje pri. 60  % PVK;
                                                     A3 = navodnjavanje pri. 80  % PVK

A1 A2 A3 Pros. A

2006. 70.924 70.999 70.996 70.973

2007. 70.092 70.314 70.428 70.278

2008. 72.198 72.254 72.367 72.273

2009. 71.819 71.801 71.772 71.798

Pros. 71.258 71.342 71.391 71.331

LSD A A - 2006. god. A - 2007. god. A - 2008. god. A - 2009. god.

  1 % 0.098 0.164 0.214 0.256

  5 % 0.074 0.124 0.160 0.193

Učinak gnojidbe N (N kg ha-1: B1 = 0; B2 = 100; B2 = 200)

B1 B2 B3 Pros. B

2006. 71.058 70.942 70.918 70.973

2007. 70.628 70.247 69.958 70.278

2008. 72.553 72.236 72.031 72.273

2009. 72.385 71.552 71.456 71.798

Pros. 71.656 71.244 71.091 71.331

LSD B B - 2006. god. B - 2007. god. B - 2008. god. B - 2009. god.

  1 % 0.098 0.164 0.214 0.256

  5 % 0.074 0.124 0.160 0.193

Učinak genotipa: C1 = OSSK 596; C2 = OSSK 602; C3 = OSSK 617; C4 = OSSK 552

C1 C2 C3 C4 Pros.

2006. 70.970 70.896 70.911 71.113 70.973

2007. 70.007 70.441 70.187 70.482 70.278

2008. 72.167 72.140 72.063 72.722 72.273

2009. 71.365 71.865 71.572 72.388 71.798

Pros. 71.127 71.336 71.183 71.676 71.331

LSD C - 2006. god. C - 2007. god. C - 2008. god. C - 2009. god.

  1 % 0.113 0.190 0.247 0.296

  5 % 0.085 0.143 0.185 0.222
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7DEOLFD����8WMHFDM�JRGLQH��IDNWRU�$���QDYRGQMDYDQMD��IDNWRU�%��L�JHQRWLSD��IDNWRU�&��QD�
X]JRM�NXNXUX]D�QD�HXWULþQRP�NDPELVROX�X�XYMHWLPD�EH]�JQRMLGEH�1���XURG�L�
VDGUåDM�XOMD��-RVLSRYLü�L�VXU��������

God. �$�������.��$�������.��$���������$�������.), navodnjavanje (B1� nenavodnjavano,

%����� - 100 � PVK��%����� - 100 � PVK) i JHQRWLSa (inbred linija��&�� �2V����
- 95, C2 = Os 30 - 8, C3 = Os 6 - 2, C4 = Os 1 - 44); 39.� �SROMVNL�YRGQL�NDSDFLWHW
God. Navodnjavanje (B) *HQRWLS��C) Pros.

(A) B1 B2 B3 C1 C2 C3 C4 A

Prinos zrna �NJ�KD-1
)

A1 2.082 2.784 2.485 3.786 2.461 1.098 2.456 2.450

A2 564 690 1.216 925 818 838 712 823
A3 1.390 1.729 2.100 2.981 1.233 1.096 1.648 1.740

A4 1.967 2.033 2.672 3.370 2.038 2.002 1.487 2.224
Pros. B 1.500 1.809 2.118

Prosjek C 2.765 1.637 1.259 1.576
                       B1 2.295 1.081 1.005 1.622

              B2 2.839 1.656 1.240 1.500
                       B3 3.162 2.176 1.531 1.605

A B C AB AC BC
LSD 5

�
71 100 76 224 176 147

LSD 1

�
94 132 100 314 253 206

( � X�VXKRM�WYDUL)
A1 9,29 9,38 9,18 9,06 10,21 9,17 8,70 9,29
A2 11,50 12,13 11,88 11,69 11,89 11,66 12,11 11,84

A3 9,65 9,54 9,65 8,83 10,42 9,56 9,65 9,61
A4 10,31 10,12 9,86 9,62 11,20 9,47 10,09 10,10

Pros. B 10,19 10,29 10,14
Prosjek C 9,80 10,93 9,96 10,14

                        B1 9,83 10,97 10,17 9,79
                        B2 9,93 11,05 9,90 10,29

                        B3 9,64 10,78 9,83 10,33
A B C AB AC BC

LSD 5
�

0.19 ns 0.30 ns 0.69 ns

LSD 1
�

0.25 ns 0.39 ns 0.99 ns
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7DEOLFD����8WMHFDM�JRGLQH��IDNWRU�$���QDYRGQMDYDQMD��IDNWRU�%��L�JHQRWLSD��IDNWRU�&��QD�
X]JRM�NXNXUX]D�QD�HXWULþQRP�NDPELVROX�X�XYMHWLPD�EH]�JQRMLGEH�1���VDGUåDM�
ãNURED�L�XOMD��-RVLSRYLü�L�VXU��������

God. �$�������.��$�������.��$���������$�������.), navodnjavanje �%���nenavodnjavano,

%����� - 100 � PVK��%����� - 100 � PVK) ��&�� �2V����
- 95, C2 = Os 30 - 8, C3 = Os 6 - 2, C4 = Os 1 - 44); PVK = SROMVNL�YRGQL�NDSDFLWHW
God. Navodnjavanje (B) *HQRWLS��&� Pros.

(A) B1 B2 B3 C1 C2 C3 C4 A

( � QD�VXKX�WYDU)
A1 70,24 70,59 70,70 71,03 69,84 70,78 70,39 70,51

A2 68,47 68,54 68,51 68,96 68,61 68,57 67,89 68,51
A3 70,69 70,99 71,19 71,87 70,25 71,11 70,59 70,96

A4 70,47 70,61 70,80 70,47 70,10 71,48 70,44 70,63
Pros. B 69,97 70,18 70,30

Pros. C 70,58 69,70 70,48 69,83
                       B1 70,40 69,45 70,17 69,84

                       B2 70,52 69,72 70,69 69,80
                       B3 70,82 69,94 70,60 69,85

A B C AB AC BC
LSD 5

�
0,21 0,20 0,28 ns 0,65 0,54

LSD 1

�
0,28 ns 0,37 ns 0,93 0,76

( � QD�VXKX�WYDU)
A1 3,86 3,86 3,77 3,99 3,84 3,49 3,99 3,83
A2 3,90 3,59 3,58 3,93 3,75 3,50 3,58 3,69

A3 3,51 3,46 3,53 3,74 3,27 3,39 3,58 3,50
A4 4,11 4,18 4,23 4,71 4,02 3,85 4,11 4,17

Pros. B 3,85 3,77 3,78
Prosjek C 4,09 3,72 3,56 3,82

                       B1 4,11 3,97 3,53 3,76
                       B2 4,09 3,60 3,54 3,86

                       B3 4,08 3,59 3,61 3,83
A B C AB AC BC

LSD 5
�

0,13 ns 0,11 ns 0,26 0,21

LSD 1
�

0,18 ns 0,15 ns 0,37 ns

1DYRGQMDYDQMH� MH� X� VYLP� JRGLQDPD� LVWUDåLYDQMD� UH]XOWLUDOR� VWDWLVWLþNL� ]QDþDMQR� YHüLP�
XURGLPD� ]UQD� NXNXUX]D� SUHPD� NRQWUROL� L� YDULMDQWDPD� UDFLRQDOQRJD� QDYRGQMDYDQMD��
*QRMLGED� GXãLNRP� MH� WDNRÿHU� X� VYLP� JRGLQDPD� UH]XOWLUDOD� VWDWLVWLþNL� ]QDþDMQR� LOL� YUOR�
]QDþDMQR� YHüLP� XURGRP� SUHPD� NRQWUROL� L� PDQMRM� JQRMLGEL� ����� NJ� 1� KD-1). Hibridi 

NXNXUX]D� VX� VH� X� XURGX� L� NDNYRüL� X� VYLP� JRGLQDPD� VWDWLVWLþNL� ]QDþDMQR� UD]OLNRYDOL��
,QWHUDNFLMH� LVWUDåLYDQLK� þLPEHQLND� VX� RYLVQR� R� JRGLQL� ELOH� VWDWLVWLþNL� ]QDþDMQH� LOL� YUOR�
]QDþDMQH��1DYRGQMDYDQMH��JQRMLGED�L�JHQRWLS��KLEULG�NXNXUX]D��VX�X]�DJURWHKQLþNR�]QDQMH�
YUOR�ELWL�þLPEHQLFL�VD�NRMLPD�SURL]YRÿDþL�NXNXUX]D�PRJX�XWMHFDWL�QD�XURG�L�NDNYRüX�]UQD��
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NDR�L�EURMQH�PRJXüQRVWL�UDFLRQDOL]DFLMH�SURL]YRGQMH��6YDNDNR�VH�X]�QDYHGHQR�WUHED�YUOR�
XPMHãQR�SURXþDYDWL�YUHPHQVNH�SULOLNH� L�QD� WHPHOMX�QMLK�RGUDGLWL�QDMEROMH�NRPELQDFLMH��
NDNR�EL�UH]XOWDW�SURL]YRGQMH�ELR�ãWR�EROML�

LITERATURA

>�@� %RQDFFL��2����������2GQRV�DQWURSRJHQLK�GMHODWQRVWL�L�JOREDOQLK�SURPMHQD. Zborn-

LN� UDGRYD� ���+UYDWVND� NRQIHUHQFLMD� Ä+UYDWVNH� YRGH� L� (XURSVND� XQLMD� �� L]D]RYL� L�
PRJXüQRVWL³��2SDWLMD��������VYLEQMD�������������

>�@� +HJ\��=���$UHQGDV��7���3LQWHU��-���0DUWRQ��&��/����������(YDOXDWLRQ�RI�WKH�JUDLQ�\LHOG�
DQG�TXDOLW\�SRWHQWLDO�RI�PDL]H�K\EULGV�XQGHU�ORZ�DQG�RSWLPXP�ZDWHU�VXSSO\�OHYHOV.
&HU�5HV�&RP����������±�����

>�@� -HOLü��0���.RYDþHYLü��9���'MDORYLü��,���%LEHUGMLü��0����������&OLPDWH�FKDQJH�LQÀX-

HQFHV�RQ�PDL]H�\LHOGV�LQ�6HUELD�DQG�&URDWLD��5HVHDUFK�-RXUQDO�RI�$JULFXOW��6FL�������
$JURSULQW�(GLWRULDO�7LPLVRDUD��������

>�@� -RODQNDL��0��L�%LUNiV��0����������*OREDO�&OLPDWH�&KDQJH�,PSDFWV�RQ�&URS�3URGXF-
WLRQ�LQ�+XQJDU\��$JULFXOWXUDH�&RQVSHFWXV�6FLHQWL¿FXV���������������

>�@� -RVLSRYLü�0���.RYDþHYLü�9���3HWRãLü�'���âRãWDULü�-����������:KHDW�DQG�PDL]H�\LHOG�
variations in the Brod - Posavina area.�&HUHDO�5HVHDUFK�&RPPXQLFDWLRQV���������
229-233.

>�@� -RVLSRYLF��0���-DPEURYLF��$���3ODYãLü��+���/LRYLü��,��âRãWDULü��-����������5HVSRQVHV�
RI�JUDLQ�FRPSRVLWLRQ�WUDLWV�WR�KLJK�SODQW�GHQVLW\�LQ�LUULJDWHG�PDL]H�K\EULGV� VI Alps 

��$GULD�6FLHQWL¿F�:RUNVKRS��2EHUYHOODFK��$XVWULD����������
>�@� -RVLSRYLü��0���.RYDþHYLü��9���0DUNRYLü��0���%UNLü��,���6XGDU��5���âRãWDULü��-�������D���

,UULJDWLRQ��QLWURJHQ�DQG�JHQRW\SH�RQ�RLO�VWDWXV�LQ�PDL]H�JUDLQ� Proceedings and Ab-

VWUDFWV�LQ��rd�,QWHUQDWLRQDO�VFLHQWL¿F���SURIHVVLRQDO�FRQIHUHQFH��$JULFXOWXUH�LQ�QDWXUH�
DQG�HQYLURQPHQW�SURWHFWLRQ��9XNRYDU����VW�0D\����nd June 2010. 65-70.

>�@� -RVLSRYLü��0���.RYDþHYLü��9���3ODYãLü��+���-DPEURYLü��$���/LRYLü��,���0DUNRYLü��0��
�����E���(ৼHFW�RI�LUULJDWLRQ��1�IHUWLOL]DWLRQ�DQG�JHQRW\SH�WR�VWDUFK�FRQWHQW�LQ�PDL]H�
grain.�3URFHHGLQJV�DQG�$EVWUDFWV�LQ��rd�,QWHUQDWLRQDO�VFLHQWL¿F���SURIHVVLRQDO�FRQ-

IHUHQFH��$JULFXOWXUH�LQ�QDWXUH�DQG�HQYLURQPHQW�SURWHFWLRQ��9XNRYDU����VW�0D\����nd

June 2010. 70-76.

>�@� -RVLSRYLF��0���.RYDFHYLF��9���6RVWDULF��-���3ODYVLF��+���0DUNRYLF��0����������Irriga-

WLRQ�DQG�QLWURJHQ�IHUWLOL]DWLRQ�QHHGV�IRU�PDL]H�LQ�2VLMHN���%DUDQ\D�&RXQW\��1|YpQ\-

WHUPHOpV������������
>��@� -RVLSRYLü��0���3ODYãLü��+���.RYDþHYLü��9���0DUNRYLü��0���,OMNLü��'����������,PSDFWV�

RI� LUULJDWLRQ� DQG� JHQRW\SH� RQ� \LHOG�� SURWHLQ�� VWDUFK� DQG� RLO� FRQWHQWV� LQ� JUDLQ� RI�
PDL]H�LQEUHG�OLQHV��*HQHWLND������������������

>��@� .RYDþHYLü��9���-RVLSRYLü��0���*UJLü��'����������3UHJOHG�UH]XOWDWD�SURL]YRGQMH�NX-

NXUX]D�X�6ODYRQLML�L�%DUDQML������������������3ROMRSULYUHGQH�DNWXDOQRVWL�������������
141-151.

>��@� .RYDþHYLü��9���-RVLSRYLü��0����������0DL]H�\LHOG�YDULDWLRQV�DPRQJ�WKH�\HDUV�LQ�WKH�
Eastern Croatia.� ,Q��3URFHHGLQJV�RI� WKH�;/�&URDWLDQ�6\PSRVLXP�RQ�$JULFXOWXUH�



913HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

ZLWK�,QWHUQDWLRQDO�3DUWLFLSDWLRQ��.RYDþHYLü�9��DQG�-RYDQRYDF�6RQMD�(GV����������
)HEUXDU\�������2SDWLMD��&URDWLD��SS����������

>��@� .RYDþHYLü��9���-RODQNDL��0���%LUNDV��0���/RQþDULü��=���âRãWDULü��-����������,QÀXHQFHV�
RI�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH�WUHQG�RQ�PDL]H�\LHOGV��,Q��3URFHHGLQJV�RI�WKH�;/,9�
&URDWLDQ�6\PSRVLXP�RQ�$JULFXOWXUH�ZLWK�,QWHUQDWLRQDO�3DUWLFLSDWLRQ��/RQFDULF�=��
DQG�0DULF�6RQMD�(GV����������)HEUXDU\�������2SDWLMD��&URDWLD����������

>��@� .RYDþHYLü��9���-RODQNDL��0���%LUNDV��0���/RQþDULü��=���âRãWDULü��-�� �����D���,QÀX-

HQFHV�RI�SUHFLSLWDWLRQ�DQG�WHPSHUDWXUH�WUHQG�RQ�PDL]H�\LHOGV��8��3URFHHGLQJV�RI�WKH�
;/,9�&URDWLDQ�6\PSRVLXP�RQ�$JULFXOWXUH�ZLWK�,QWHUQDWLRQDO�3DUWLFLSDWLRQ��0DULü��
6��L�/RQþDULü��=��XU����������)HEUXDU\�������2SDWLMD��&URDWLD����������

>��@� .RYDþHYLü��9���âRãWDULü��-���-RVLSRYLü��0���,OMNLü��'���0DUNRYLü��0�������E���3UHFLSL-
WDWLRQ�DQG�WHPSHUDWXUH�UHJLPH�LPSDFWV�RQ�PDL]H�\LHOGV�LQ�HDVWHUQ�&URDWLD��5HVHDUFK�
-RXUQDO�RI�$JULFXOWXUDO�6FLHQFH���������$JURSULQW�(GLWRULDO�7LPLVRDUD�������

>��@� .RYDFHYLF��9���5DVWLMD��0���-RVLSRYLF��0����������3UHFLSLWDWLRQ�DQG�WHPSHUDWXUH�UH-
JLPHV�VSHFL¿WLHV�IRU�PDL]H�JURZLQJ�LQ�WKH�HDVWHUQ�&URDWLD�VLQFH������ Proceedings 

RI�WKH��UG�,QWHUQDWLRQDO�6FLHQWL¿F�6\PSRVLXP�Ä$JURV\P�-DKRULQD�����³����������
1RY��������-DKRULQD��56��%	+���������

>��@� .RYDþHYLü��9��� -RVLSRYLü��0�� ��������$NWXDOQD�SLWDQMD�X]JRMD� åLWDULFD�X� LVWRþQRM�
Hrvatskoj.�=ERUQLN�UDGRYD�VD�]QDQVWYHQRJ�VNXSD�³3URL]YRGQMD�KUDQH�L�âXPDUVWYR�
�� WHPHOM� UD]YRMD� LVWRþQH�+UYDWVNH´��2VLMHN�� ���������������0DWLü�� 6���7RPLü�� )���
$QLü��,���XU����+UYDWVND�DNDGHPLMD�]QDQRVWL�L�XPMHWQRVWL�=QDQVWYHQR�YLMHüH�]D�SROMR-

SULYUHGQX�L�ãXPDUVWYR�L�GU���=DJUHE����������
>��@� /HURX[��0����������*OREDO�:DUPLQJ���0\WK�RU�5HDOLW\���7KH�(DUULQJ�ZD\V�RI�&OL-

PDWRORJ\��6SULQJHU�9HUODJ��%HUOLQ��	�3UD[LV��&KLFKHVWHU�
>��@� 0DUNRYLü��0���-RVLSRYLü��0���3ODYãLü��+���%UNLü��,���âRãWDULü��-�����������<LHOG�DQG�

\LHOG�SDUDPHWHUV�RI�PDL]H��=HD�PD\V�/���JHQRW\SHV�LQ�LUULJDWHG�DQG�IHUWLOL]HG�FRQGL-
tions.�1RYHP\WHU��6XSO�����������������

>��@� 0DUNRYLF��0����������8WMHFDM�QDYRGQMDYDQMD�L�JQRMLGEH�GXãLNRP�QD�XURG�L�NYDOLWHWX�
]UQD�KLEULGD�NXNXUX]D��=HD�PD\V�/�����GRNWRUVNL�UDG��6YHXþLOLãWH�-��-��6WURVVPD\HUD�
X�2VLMHNX��3ROMRSULYUHGQL�IDNXOWHW�

>��@� 0DUNRYLü��0���âRãWDULü��-���-RVLSRYLü��0���=HEHF��9���âSROMDUHYLü��0���/LVMDN��0���
7HNOLü��7�� ��������7KH�UHVSRQVH�RI�PDL]H��=HD�PD\V�/���JUDLQ�\LHOG� WR�ZDWHU�DQG�
QLWURJHQ�VXSSO\�LQ�DQ�HDVWHUQ�&URDWLDQ�HQYLURQPHQW��,UULJ��DQG�'UDLQ���������������

>��@� 3DQGåLü��.�� ��������.OLPDWRORãNR�PHWHRURORãNL�DSHNW� VXãH��=ERUQLN� UDGRYD�³2N-

UXJOL�VWRO�R�VXãL´��+UYDWVNR�KLGURORãNR�GUXã��L�+UYDWVNR�GUXã��]D�RGYRGQMX�L�QDYRGQ-

javanje. Zagreb. 21-27. 

>��@� 3HMLü��%���'MDORYLü��,���6HUHPHVLü��6����������3ULQRV�L�SURGXNWLYQRVW�XWURãHQH�YRGH�
QDYRGQMDYDQRJ� NXNXUX]D� X� NOLPDWVNLP� XYMHWLPD� 9RMYRGLQH� Zbornik radova, 45. 

KUYDWVNL�L����PHÿXQDURGQL�VNXS�DJURQRPD��2SDWLMD������
>��@� 3HSR��3���9DG��$���%HUHQ\L��6����������(ৼHFWV�RI�LUULJDWLRQ�RQ�\LHOGV�RI�PDL]H��=HD�

PD\V�/���LQ�GLৼHUHQW�FURS�URWDWLRQV��&HU��5HV��&RP������������������
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>��@� 3ODYãLü��+����������5HDNFLMD�VDPRRSORGQLK�OLQLMD�NXNXUX]D�QD�VDGUåDM�YRGH�L�GXãLND�
X�WOX��'LVHUWDFLMD��6YHXþLOLãWH�-��-��6WURVVPD\HUD�X�2VLMHNX��3ROMRSULYUHGQL�IDNXOWHW��

>��@� 5RPLü��'���&LELOLü��$���-RVLSRYLü��0���2QGUDãHN��*����������1DYRGQMDYDQMH���PMHUD�
VXYUHPHQH�SROMRSULYUHGH��,UULJDWLRQ���D�0HDVXUH�RI�0RGHUQ�$JULFXOWXUH���+UYDWVNH�
vode 11 45. 525-530.

>��@� 6WDWLVWLþNL�OMHWRSLV�5HSXEOLNH�+UYDWVNH�������
>��@� 5RPLü��'�� L�0DUXãLü�� -�� ��������1DFLRQDOQL� SURMHNW� QDYRGQMDYDQMD�� JRVSRGDUHQ-

MD� SROMRSULYUHGQLP� ]HPOMLLWHP� L� YRGDPD� X�5+�� =ERUQLN� UDGRYD�� ���+UYDWVNL� L� ���
0HÿXQDURGQL�VLPSR]LM�DJURQRPD��2SDWLMD��������

>��@� 6YHþQMDN��=���9DUJD��%���*UEHVD��'���3RVSLãLO��0���0DFHVLü��'����������(QYLURQPHQ-

WDO�DQG�PDQDJHPHQW�HৼHFWV�RQ�JUDLQ�TXDOLW\�RI�PDL]H�K\EULGV��&HU��5HV��&RP������
1117-1120.

>��@� âRãWDULü�-���-RVLSRYLü�0����������:HDWKHU�DQG�VRLO�LQÀXHQFHV�RQ�PDL]H�\LHOG�LQ�WKH�
eastern Croatia.�8QLYHUVLWDWHD�VH�6WLHQWH�$JULFROH�VL�0HGLFLQD�9HWHULQDUD�,DVL��/X-

FUDUL�6WLLQWL¿FH���9ROXPH�����VHULD�$JURQRPLH����������
>��@� âSROMDU��$��� 3HWURYLü�� '��� .DPHQMDN��'��� .DXþLü�� '��� .YDWHUQMDN�� ,�� ��������.OL-

PDWVNH�SURPMHQH�L�SRWUHED�]D�QDYRGQMDYDQMHP�QD�SRGUXþMX�%MHORYDUD� 5WK�,QWHUDQ-

WLRQDO� VFLHQWL¿F�SURIHVVLRQDO� FRQIHUHQFH�� Ä$JULFXOWXUH� LQ� QDWXUH� DQG� HQYLURQPHQW�
SURWHFWLRQ³������-XQH�������&URDWLD��9XNRYDU����������

[32] Tomić, F., Romić, D., Mađar., S. (2007): Stanje i perspektive melioracijskih mjera 
u Hrvatskoj. Zbornik radova znanstvenog skupa: Melioracijske mjere u svrhu 
unapređenja ruralnog prostora. Hrvatska akademija znanosti i umjetnosti, Razred 
za prirodne znanosti i Razred za tehničke znanosti, Zagreb 7-20.

AUTORI

GU��VF��0DUNR�-RVLSRYLü�a
GU��VF��$QWXQ�-DPEURYLü�a
SURI��GU��VF��-DVQD�âRãWDULü�b
GRF��GU��VF��0RQLND�0DUNRYLü�b
PU��VF��0LURVODY�'DGLü�b
GU��VF��+UYRMH�3ODYãLü�a

a 3ROMRSULYUHGQL�LQVWLWXW�2VLMHN��-XåQR�SUHGJUDÿH�����2VLMHN���������+UYDWVND��PDUNR�
MRVLSRYLF#SROMLQRV�KU, DQWXQ�MDPEURYLF#SROMLQRV�KU, KUYRMH�SODYVLF#SROMLQRV�KU

b )DNXOWHW� DJURELRWHKQLþNLK� ]QDQRVWL�2VLMHN�� 6YHXþLOLãWH� -�-�� 6WURVVPD\HUD� X�2VLMHNX��
9��3UHORJD����2VLMHN���������+UYDWVND�� MDVQD�VRVWDULF#ID]RV�KU, PRQLND�PDUNRYLF#
ID]RV�KU, GDGLFP#ID]RV�KU
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.32.

PLANOVI NAVODNJAVANJA I ULOGA VIŠENAMJENSKIH 
AKUMULACIJA NA DRAVI U NJIHOVOJ REALIZACIJI

6$ä(7$.��5D]YRM�SROMRSULYUHGH�L�SUHKUDPEHQH�LQGXVWULMH�MHGDQ�MH�RG�VWUDWHãNLK�SUDYDFD�
UD]YRMD�5HSXEOLNH�+UYDWVNH��5LMHND�'UDYD�VD�VYRMLP�YRGQLP�EODJRP�L�DOXYLMDOQD�GUDYVND�
GROLQD�VD�VYRMLP�WOLPD�]QDþDMDQ�MH�SRWHQFLMDOQL�þLPEHQLN�WDNYRJ�UD]YRMD��6WDELOQD�L�VLJ-

XUQD�SROMRSULYUHGQD�SURL]YRGQMD�]DKWMHYD�XUHÿHQR�]HPOMLãWH�NRMH�MH�]DãWLüHQR�RG�YDQMVNLK�
L�VXYLãQLK�YODVWLWLK�YRGD��X]�GRSXQVNR�QDYRGQMDYDQMH�NDGD�MH�WR�SRWUHEQR��+UYDWVND�HOHN-

WURSULYUHGD�L]JUDGLOD�MH�QD�SRGUXþMX�VMHYHUR]DSDGQH�+UYDWVNH�QD�GUDYVNRP�WRNX�DNXPX-

ODFLMH�+(�9DUDåGLQ��+(�ýDNRYHF�L�+(�'XEUDYD��1DYHGHQH�DNXPXODFLMH�SODQLUDQH�VX�NDR�
YLãHQDPMHQVNH�� D�RVQRYQD�QDPMHQD� WLK� DNXPXODFLMD� MH�SURL]YRGQMD�HOHNWULþQH�HQHUJLMH��
3ODQRYL�QDYRGQMDYDQMD�L�0HÿLPXUVNH�L�9DUDåGLQVNH�åXSDQLMH�SUHSR]QDOL�VX�DNXPXODFLMH�
na Dravi kao glavni izvor vode za navodnjavanje.

./-8ý1(�5,-(ý,� QDYRGQMDYDQMH��'UDYD��DNXPXODFLMD��0HÿLPXUVND�åXSDQLMD��9DUDåGLQ�
VND�åXSDQLMD

RESERVOIRS ON THE DRAVA RIVER IN THEIR IMPLEMENTATION

$%675$&7��$JULFXOWXUH�DQG�IRRG�LQGXVWU\�GHYHORSPHQW�LV�RQH�RI�WKH�VWUDWHJLF�GHYHORS-

PHQW�JRDOV�RI�WKH�5HSXEOLF�RI�&URDWLD��7KH�'UDYD�5LYHU��ZLWK�LWV�DEXQGDQFH�RI�ZDWHU�DQG�
VRLOV�LQ�LWV�DOOXYLDO�YDOOH\��LV�DQ�LPSRUWDQW�IDFWRU�LQ�WKLV�GHYHORSPHQW��$�VWDEOH�DQG�UHOLDEOH�
DJULFXOWXUDO�SURGXFWLRQ�UHTXLUHV�UHJXODWHG�ODQG�ZKLFK�LV�SURWHFWHG�IURP�H[RJHQRXV�DQG�
H[FHVV�HQGRJHQRXV�ZDWHU�DQG�VXSSOHPHQWHG�E\�LUULJDWLRQ��LI�QHFHVVDU\��,Q�QRUWKZHVWHUQ�
&URDWLD��+UYDWVND�HOHNWURSULYUHGD��+(3��QDWLRQDO�HQHUJ\�FRPSDQ\��EXLOW�WKH�UHVHUYRLUV�RI�
WKH�+33�9DUDåGLQ��+33�ýDNRYHF�DQG�+33�'XEUDYD�RQ�WKH�'UDYD�5LYHU��7KHVH�UHVHUYRLUV�
ZHUH�SODQQHG�DV�PXOWL�SXUSRVH�IDFLOLWLHV�ZLWK�SRZHU�JHQHUDWLRQ�DV� WKHLU�PDLQ�XVH��7KH�
LUULJDWLRQ�SODQV�RI�ERWK� WKH�0HÿLPXUMH�&RXQW\�DQG�9DUDåGLQ�&RXQW\� UHFRJQL]HG� WKHVH�
UHVHUYRLUV�DV�WKH�PDLQ�VRXUFH�RI�ZDWHU�IRU�LUULJDWLRQ�
.(<:25'6� LUULJDWLRQ��'UDYD�5LYHU��DFFXPXODWLRQ��0HÿLPXUMH�&RXQW\��9DUDåGLQ�&RXQ-

W\
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1. UVOD

5D]YRM� SROMRSULYUHGH� L� SUHKUDPEHQH� LQGXVWULMH� MHGDQ� MH� RG� VWUDWHãNLK� SUDYDFD� UD]YRMD�
5HSXEOLNH�+UYDWVNH��5LMHND�'UDYD�VD�VYRMLP�YRGQLP�EODJRP�L�DOXYLMDOQD�GUDYVND�GROLQD�
VD� VYRMLP� WOLPD� ]QDþDMDQ� MH� SRWHQFLMDOQL� þLPEHQLN� WDNYRJ� UD]YRMD�� 6WDELOQD� L� VLJXUQD�
SROMRSULYUHGQD� SURL]YRGQMD� ]DKWMHYD� XUHÿHQR� ]HPOMLãWH� NRMH� MH� ]DãWLüHQR� RG� YDQMVNLK�
L� VXYLãQLK� YODVWLWLK� YRGD�� X]� GRSXQVNR� QDYRGQMDYDQMH� NDGD� MH� WR� SRWUHEQR�� +UYDWVND�
HOHNWURSULYUHGD� L]JUDGLOD� MH� QD� SRGUXþMX� VMHYHUR]DSDGQH� +UYDWVNH� QD� GUDYVNRP� WRNX�
DNXPXODFLMH�+(�9DUDåGLQ��+(�ýDNRYHF�L�+(�'XEUDYD��1DYHGHQH�DNXPXODFLMH�SODQLUDQH�
VX� NDR� YLãHQDPMHQVNH�� D� RVQRYQD� QDPMHQD� WLK� DNXPXODFLMD� MH� SURL]YRGQMD� HOHNWULþQH�
energije.

1HNH�NRPSRQHQWH�YLãHQDPMHQVNRJ�NRULãWHQMD��NDR�ãWR�VX�REUDQD�RG�SRSODYD��UHJXODFLMD�
L� VWDELOL]DFLMD� YUOR� ÄåLYRJ³� GUDYVNRJ� WRND� L� VO��� SURL]OD]H� L]� VDPRJ� WHKQLþNRJ� UMHãHQMD�
REMHNWD�� GRN� VH� ]D� SROMRSULYUHGX� RWYDUDMX� PRJXüQRVWL� ]QDþDMQRJ� UD]YRMD�� 2YGMH� VH�
SULMH� VYHJD� PLVOL� QD� SREROMãDQMH� XYMHWD� JUDYLWDFLMVNH� RGYRGQMH� ]DREDOMD�� D� X� SURVWRUX�
DNXPXODFLMH� RVLJXUDQMH� SR� NYDOLWHWL� GREUH�� YLVLQVNL� SRYROMQR� VPMHãWHQH� L� NROLþLQVNL�
GRYROMQR�]D�QDYRGQMDYDQMH�SROMRSULYUHGQLK�SRYUãLQD�VPMHãWHQLK�X]�DNXPXODFLMH�
8]� ULMHNX� 'UDYX�� RGQRVQR� X]� L]JUDÿHQH� YLãHQDPMHQVNH� DNXPXODFLMH� VPMHãWHQD� MH�
0HÿLPXUVND�L�9DUDåGLQVND�åXSDQLMD��3UYL�SODQ�QDYRGQMDYDQMD�MHGQH�åXSDQLMH�X�5+�ELR�
MH�3ODQ�QDYRGQMDYDQMD�0HÿLPXUVNH�åXSDQLMH�NRML� MH� L]UDÿHQ�������JRGLQH��D�SRVOMHGQML�
MH� 3ODQ� QDYRGQMDYDQMD�9DUDåGLQVNH� åXSDQLMH� NRML� MH� L]UDÿHQ� ������ JRGLQH�� 2ED� SODQD�
QDYRGQMDYDQMD� SUHSR]QDOD� VX� ULMHNX� 'UDYX� L� YLãHQDPMHQVNH� DNXPXODFLMH� NDR� JODYQL�
L]YRU� YRGH� ]D� UD]YRM� QDYRGQMDYDQMD� X� WH� GYLMH� UHJLMH��2G� L]UDGH� 3ODQD� QDYRGQMDYDQMD�
0HÿLPXUVNH�åXSDQLMH�SURWHNOR�MH�ãHVQDHVW�JRGLQD�WH�VX�]DSRþHOH�DNWLYQRVWL�QD�QMHJRYRM�
realizaciji.

,]JUDGQMX� VXVWDYD� QDYRGQMDYDQMD�� RGQRVQR� SRYHüDQMH� SROMRSULYUHGQLK� SRYUãLQD� SRG�
QDYRGQMDYDQMHP� WUHED� WHPHOMLWL� QD� RQLP� SRYUãLQDPD� NRMD� ]DGRYROMDYDMX� VOLMHGHüD� WUL�
HOLPLQDFLMVND� NULWHULMD�� SRJRGQRVW� WOD� ]D� QDYRGQMDYDQMH�� PRJXüQRVW� GREDYH� YRGH� L�
LVND]DQD�VSUHPQRVW�SURL]YRÿDþD�]D�QDYRGQMDYDQMH��0RJXüQRVW�]DKYDWD�RGQRVQR�EOL]LQD�
L]YRUD� YRGH� ]D� QDYRGQMDYDQMH� HOHPHQW� MH� WHKQLþNRJ� UMHãHQMD� NRML� PRåH� RJUDQLþDYDWL�
YHOLþLQX� SODQLUDQLK� SRYUãLQD� SROMRSULYUHGQRJ� ]HPOMLãWD� ]D� NRMH� MH� PRJXüH� RVLJXUDWL�
GRYROMQH�NROLþLQH�YRGH�]D�QDYRGQMDYDQMH��1DYRGQMDYDQMH�SROMRSULYUHGQRJ�]HPOMLãWD�WUDåL�
]QDþDMQH�NROLþLQH�YRGH�]D�QDYRGQMDYDQMH�NRMX�WUHED�RVLJXUDWL�X�YULMHPH�QMHQRJ�RSüHQLWRJ�
QHGRVWDWND�X�SULURGL��3UHGXYMHW�L]JUDGQMH�VXVWDYD�]D�QDYRGQMDYDQMH�MH�XWYUÿHQD�VSUHPQRVW�
SROMRSULYUHGQLK�SURL]YRÿDþD�QD�NRULãWHQMH�VXVWDYD�]D�QDYRGQMDYDQMH�
1D�SRGUXþMX�9DUDåGLQVNH�L�0HÿLPXUVNH�åXSDQLMH� WOR� MH� WHPHOMQR�SULURGQR�ERJDWVWYR�WH�
SUHGVWDYOMD� QMH]LQ� QDM]QDþDMQLML� SULURGQL� UHVXUV�� 6WRJD� MH� QXåQR� R� WRPH� YRGLWL� UDþXQD�
NDNR� EL� JD� VH� LVNRULãWDYDOR� QD� WUDMQR� RGUåLYL� QDþLQ� L� WLPH� GRSULQRVLOR� JRVSRGDUVNRP�
UD]YRMX� RYRJ� SRGUXþMD�� 3RJRGQRVW� WOD� ]D� QDYRGQMDYDQMH� RGUHÿXMH� VH� WHPHOMHP�
SHGRORãNR�KLGURSHGRORãNLK� LVWUDåQLK� UDGRYD� L� HNVSHUWQRP� RFMHQRP�� (NVSHUWQD� RFMHQD�
SRJRGQRVWL� ]D�QDYRGQMDYDQMH�XYDåDYD� L�GUXJH�XYMHWH�NDR�ãWR� VX�RNUXSQMHQRVW�SRVMHGD��
DJURWHKQLþNH�PMHUH� UDGL� DNWLYLUDQMD� SRWHQFLMDOQH� SRJRGQRVWL� WOD� ]D� QDYRGQMDYDQMH� L� GU��
2G�XNXSQH�SRYUãLQH�0HÿLPXUVNH�åXSDQLMH�����NP2�QD�SROMRSULYUHGQR�]HPOMLãWH�RWSDGD�
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�������KD�RGQRVQR������SRYUãLQH�� D� RG�XNXSQH�SRYUãLQH�9DUDåGLQVNH� åXSDQLMH� ������
NP2�QD�SROMRSULYUHGQR�]HPOMLãWH�RWSDGD��������KD�RGQRVQR������SRYUãLQH��8�WDEOLFL���
SULND]DQD�MH�VDGDãQMD�SRJRGQRVW�SROMRSULYUHGQRJ�]HPOMLãWD�]D�QDYRGQMDYDQMD�X�WH�GYLMH�
åXSDQLMH��3RJRGQLK��XPMHUHQR�SRJRGQLK�L�RJUDQLþHQR�SRJRGQLK�WDOD�]D�QDYRGQMDYDQMH�MH�
X�0HÿLPXUVNRM�åXSDQLML��������KD���������D�X�9DUDåGLQVNRM�åXSDQLML��������KD���������
0DQMD�SRYUãLQD�NODVH�SRJRGQRVWL�3���X�0HÿLPXUVNRM�åXSDQLML�X�RGQRVX�QD�9DUDåGLQVNX�
åXSDQLMX�UH]XOWDW�MH�SULPMHQH�VWURåLK�NULWHULMD�X�SRVWXSNX�SURFMHQH�SRJRGQRVWL�]HPOMLãWD�
QDYRGQMDYDQMH�X�UD]GREOMX�SULMH�GRQRãHQMD�1$31$9�D��3URVWRUQL�UDVSRUHG�WDOD�MH�WDNDY�
GD�VH�QDMNYDOLWHWQLMD� L�QDMSRJRGQLMD� WOD�]D�QDYRGQMDYDQMH��3��� L�3����QDOD]H�X�GUDYVNRM�
DOXYLMDOQRM�QL]LQL��RGQRVQR�X]�ULMHNX�'UDYX�NDR�PRJXüL�L]YRU�YRGH�]D�QDYRGQMDYDQMH�

7DEOLFD����6DGDãQMD�SRJRGQRVW�WOD�]D�QDYRGQMDYDQMH

Klasa Opis klase KD � KD �
P-1 3RJRGQD�WOD 54 ���� 9.834 �����
P-2 8PMHUHQR�SRJRGQD�WOD 38.373 ����� 13.162 �����
P-3 5.804 ����� 21.700 �����
N-1 3ULYUHPHQR�QHSRJRGQD�WOD 9.598 ����� 13.371 �����
N-2 7UDMQR�QHSRJRGQD�WOD 0 ���� 2.525 ����

53.829 ���� 60.592 ����

*ODYQL� YRGRWRFL� 9DUDåGLQVNH� åXSDQLMH� VX� ULMHND� 'UDYD�� %HGQMD� L� 3OLWYLFD�� GRN� VX� X�
0HÿLPXUVNRM�åXSDQLML�WR�ULMHND�'UDYD��0XUD�L�7UQDYD��.DUDNWHULVWLþQL�SURWRFL�WLK�YRGRWRND�
GDQL�VX�X�WDEOLFL����'UDYD�VH�SR�VYRP�NLãQR�OHGHQMDþNRP�UHåLPX�UD]OLNXMH�RG�JRWRYR�VYLK�
ULMHND�X�+UYDWVNRM�
�� PDOD�YRGQRVW�]LPL��D�QDMYHüD�X�GUXJRM�SRORYLFL�SUROMHüD� L�þLWDYR� OMHWR�±�YHOLNH�YRGH�
MDYOMDMX�VH�QD�'UDYL�RG�WUDYQMD�GR�VWXGHQRJD�

�� SULOLþQD�XUDYQRWHåHQRVW�SURWRND�WLMHNRP�JRGLQH�
�� QDMEROMD� XUDYQRWHåHQRVW� VUHGQMLK� JRGLãQMLK� SURWRND� PHÿX� VYLP� YHOLNLP� ULMHNDPD� X�
+UYDWVNRM�

0DORM�YDULMDFLML�VUHGQMLK�JRGLãQMLK�SURWRND�QDMYLãH�SULGRQRVH�DOSVNL� OHGHQMDFL�NRML�VH�X�
VXãQLP�JRGLQDPD�YLãH�WRSH�QHJR�X�NLãQLP��7DNR�VH�PRåH�UHüL�GD�OHGHQMDFL�LPDMX�VYRMVWYR�
DNXPXODFLMD�VD�GMHORPLþQLP�VH]RQVNLP�L�YLãHJRGLãQMLP�L]UDYQDQMHP�
3RSXW� 'UDYH� L� 0XUX� NDUDNWHUL]LUD� XMHGQDþHQRVW� VUHGQMLK� JRGLãQMLK� SURWRND� ãWR� MH�
SRVOMHGLFD�SULURGQH�DNXPXODFLMH�YRGH�X�NUXWRP�VWDQMX��VQLMHJ�L�OHG��X�SODQLQVNRP�GLMHOX�
VOLYQRJ�SRGUXþMD��.DNR�]ERJ� WRJD� ãWR� MH�0XUD�JUDQLþQD� ULMHND� WDNR� L� ]ERJ� WRJD� ãWR� MH�
SRGUXþMH�X]�0XUX�SURJODãHQR�]DãWLüHQLP�NUDMROLNRP�SD� MH� VYDND�PRJXüQRVW� L]JUDGQMH�
QD�ULMHFL�QHSRåHOMQD��3ODQRP�QDYRGQMDYDQMD�0XUD�QLMH�UD]PDWUDQD�NDR�L]YRULãWH�YRGH�]D�
QDYRGQMDYDQMH��=D�UD]OLNX�RG�'UDYH�L�0XUH�RVWDOH�YRGRWRNH�NDUDNWHUL]LUD�L]X]HWQR�PDOD�
YRGQRVW�WLMHNRP�OMHWQLK�PMHVHFL��NDGD�VH�SRMDYOMXMX�PLQLPDOQL�SURWRFL�QD�WLP�YRGRWRFLPD�
NRML�L]QRVH�RG�����GR�����O�V�
1D� 'UDYL� MH� L]JUDÿHQ� YHOLNL� EURM� KLGURHOHNWUDQD�� ��� X� $XVWULML�� �� X� 6ORYHQLML� L� �� X�
+UYDWVNRM��'XåLQD�SULURGQRJ�WRND�'UDYH�RG�KUYDWVNH�JUDQLFH�GR�+(�'XEUDYD�L]QRVLOD�MH�
�����NP��D�GDQDV�MH������NP�WRND�XQXWDU�DNXPXODFLMVNLK�MH]HUD��D������NP�VX�VWDUD�NRULWD��
+LGURHOHNWUDQH�]ERJ�VYRJ�QDþLQD�UDGD�X]URNXMX�GQHYQH�RVFLODFLMH�YRGRVWDMD�X�MH]HUX�RG�
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RNR���P��2VQRYQH�NDUDNWHULVWLNH�KLGURHOHNWUDQD�QD�'UDYL�X�5+�GDQH�VX�X�WDEOLFL����'UHQDåQL�
NDQDOL�KLGURHOHNWUDQD�LPDMX�]QDþDMDQ�XWMHFDM�QD�RWMHFDQMH�SRG]HPQLK�YRGD�L�UHJLRQDOQR�
VQLåDYDQMD�YRGQH�SORKH��1D�SRþHWNX�WRND�'UDYH�NUR]�+UYDWVNX��]ERJ�XVSRUDYDQMD�YRGH�QD�
DNXPXODFLMVNLP�MH]HULPD��GROD]L�GR�SRYHüDQMD�UD]LQH�SRG]HPQLK�YRGD�NRMH�MH�XEODåHQR�
NROPDWDFLMRP� DNXPXODFLMD� L� GUHQDåQLP� NDQDOLPD� V� YDQMVNH� VWUDQH� QDVLSD�� 1L]YRGQR�
RG� KLGURHOHNWUDQD�� XVOLMHG� ]DXVWDYOMDQMD� QDQRVD� QD� EUDQDPD�� HNVSORDWDFLMH� VHGLPHQWD� L�
GUXJLK�þLPEHQLND��GROD]L�GR�HUR]LYQRJ�VSXãWDQMD�GQD�NRULWD�RGQRVQR�VQLåDYDQMD�UD]LQD�
SRYUãLQVNLK�L�SRG]HPQLK�YRGD�

7DEOLFD����3URWRFL�]QDþDMQLMLK�YRGRWRND�X�9DUDåGLQVNRM�L�0HÿLPXUVNRM�åXSDQLML��P3�V�

9RGRWRN 4VU 4VU�PM�PLQ 4VU�PM�PDNV 4PLQ
Drava (Donja Dubrava) 290,69 211,64 375,68 30,40

2,28 0,94 3,89 0,49

Bednja (Ludbreg) 6,27 2,29 11,71 0,33

170,58 100,09 234,74 44,90

an) 1,54 0,39 2,93 0,13

HE Dubrava

1975. 1982. 1989.

,QVWDOLUDQD�SURWRND��P3�V� 450 500 500

9ROXPHQ�DNXPXODFLMH����6 P3
) 8,0 51,0 93,5

PovršiQD�YRGQRJ�OLFD�DNXPXODFLMH��NP2
) 3,0 10,5 16,6

NLYR�YRGH�X�DNXPXODFLML��PQ�P�� 190,0 - 191,0 167,0 - 168,0 148,6 - 149,6

$NXPXODFLMD���9RGRWRN .HPLMVNR�
VWDnje

Ukupno 

VWDQMH
IL]LNDOQR-
NHPLMVNL�
SRND]DWHOML WYDUL
Vrlo dobro Vrlo dobro Dobro Dobro

Vrlo dobro Vrlo dobro Dobro Dobro

$NXPXODFLMD�+(�'XEUDYD Vrlo dobro Vrlo dobro Dobro Dobro

3OLWYLFD Vrlo dobro Dobro

Bednja 8PMHUHQR Vrlo dobro Dobro 8PMHUHQR
Mura Dobro Vrlo dobro Dobro Dobro

Trnava Vrlo dobro Nije dobro

7DEOLFD����2VQRYQH�NDUDNWHULVWLNH�KLGURHOHNWUDQD�QD�'UDYL�X�5+

7DEOLFD����3ULND]�VWDQMD�YRGQLK�WLMHOD�SUHPD�HOHPHQWLPD�ELWQLP�]D�QDYRGQMDYDQMH

2VLP�]DGRYROMHQMD�SRWUHEQH�NROLþLQH�YRGH�]D�QDYRGQMDYDQMH�ELWQD�MH�L�QMH]LQD�NYDOLWHWD�L�
PRJXüQRVW�SULPMHQH�X�QDYRGQMDYDQMX��6�WH�VWUDQH�ULMHND�'UDYH��RGQRVQR�DNXPXODFLMVND�
MH]HUD� SUHPD� RVQRYQLP� ¿]LNDOQR�NHPLMVNLP� SRND]DWHOMLPD� L� VSHFL¿þQR� RQHþLãüXMXüLP�
WYDULPD�QD�WHPHOMX�NRMLK�MH�RFMHQMHQR�VWDQMH�YRGD�X�3ODQX�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�]D�
UD]GREOMH������±�������WH�QD�WHPHOMX�SUDüHQMD�X�VNORSX�WHKQLþNLK�SURPDWUDQMD�]DGRYROMDYD�
NULWHULMH�YUOR�GREURJ��RGQRVQR�GREURJ�VWDQMD�WH�MH�SUHPD�NHPLMVNLP�SDUDPHWULPD�X�GREURP�
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VWDQMX��GRN�YRGQD� WLMHOD�3OLWYLFH�� ]DWLP�YRGQD� WLMHOD�%HGQMH�X�9DUDåGLQVNRM� åXSDQLML� WH�
7UQDYH�X�0HÿLPXUVNRM�åXSDQLML�QH�]DGRYROMDYDMX�NULWHULMH�GREURJ�VWDQMD��3ULND]�VWDQMD�
YRGQLK�WLMHOD�SUHPD�HOHPHQWLPD�ELWQLP�]D�QDYRGQMDYDQMH�GDQ�MH�X�WDEOLFL���
=ERJ� VYHJD� QDYHGHQRJ� MHGLQL� VLJXUQL� L]YRU� YRGH� ]D� QDYRGQMDYDQMH� X� 0HÿLPXUVNRM� L�
9DUDåGLQVNRM� åXSDQLMD� MH� ULMHND�'UDYD� VD� VYRMLP� YLãHQDPMHQVNLP� DNXPXODFLMDPD� NRMD�
]DGRYROMDYD�SRWUHEH�]D�YRGRP�SR�NROLþLQL�L�SR�NULWHULMLPD�NYDOLWHWH�YRGH�]D�QDYRGQMDYDQMH�

3ULMH� SRNUHWDQMD� 1DFLRQDOQRJ� SURMHNWD� QDYRGQMDYDQMD� L� JRVSRGDUHQMD� SROMRSULYUHGQLP�
]HPOMLãWHP� L� YRGDPD� X� 5HSXEOLFL� +UYDWVNRM� �������� MHGLQL� NRULãWHQL� L]YRU� YRGH� ]D�
QDYRGQMDYDQMH� X�0HÿLPXUVNRM� L�9DUDåGLQVNRM� åXSDQLML� ELOD� MH� SRG]HPQD� YRGD�� 3UHPD�
SRSLVX�SROMRSULYUHGH�������J��X�0HÿLPXUVNRM�VH�åXSDQLML�QDYRGQMDYDOR��������KD�������
��NRULãWHQH�SRYUãLQH���D�X�9DUDåGLQVNRM�åXSDQLML��������KD�SROMRSULYUHGQH�SRYUãLQH�������
��NRULãWHQH�SRYUãLQH��
7LMHNRP�������JRGLQH�5HSXEOLND�+UYDWVND�MH�RPRJXüLOD�OHJDOL]DFLMX�EXQDUD�X]�LVKRÿHQMH�
YRGRSUDYQH�GR]YROH��1D�SRGUXþMX�9DUDåGLQVNH�åXSDQLMH�X�������JRGLQL�XNXSQR�MH�����
OHJDOL]LUDQLK�]GHQDFD�]D�QDYRGQMDYDQMH��1DMYHüL�EURM�]GHQDFD�MH�X�RSüLQL�9LGRYHF�������L�
RSüLQL�0DUXãHYHF��������8NXSQR�VH�L]�WLK�]GHQDFD�QDYRGQMDYD��������KD��2VLP�OHJDOL]LUDQLK�
]GHQDFD�]D�QDYRGQMDYDQMH�GYD�VXEMHNWD�LPDMX�NRQFHVLMX�]D�NRULãWHQMH�SRG]HPQH�YRGH�]D�
QDYRGQMDYDQMH� NRMLPD� VH� QDYRGQMDYD� MRã� GRGDWQLK� ������ KD��8�0HÿLPXUVNRM� åXSDQLML�
XNXSQR� MH����� OHJDOL]LUDQLK�]GHQDFD�NRMLPD�VH�QDYRGQMDYD��������KD�� WH� VX� L]GDQH� WUL�
NRQFHVLMH� ]D� QDYRGQMDYDQMH� MRã� ������ KD�� 3URVWRUQL� UDVSRUHG� OHJDOL]LUDQLK� ]GHQDFD�
]D�QDYRGQMDYDQMH�SULND]DQ� MH�QD�VOLFL����D�X� WDEOLFL���GDQ� MH�EURM� OHJDOL]LUDQLK�]GHQDFD�
]D�QDYRGQMDYDQMH� X� REMH� åXSDQLMH��'DNOH�XNXSQD�SRYUãLQD�QDYRGQMDYDQMD�QD�SRGUXþMX�
9DUDåGLQVNH�åXSDQLMH�SUHPD�WLP�VOXåEHQLP�SRGDFLPD�L]QRVL��������KD��D�X�0HÿLPXUVNRM�
åXSDQLML��������KD�

7DEOLFD����/HJDOL]LUDQL�]GHQFL�]D�QDYRGQMDYDQMH

Vodopravna dozvola Koncesija

Broj zdenaca �KD� Broj koncesija �KD�
379 563,25 3 30,76

709 438,36 2 16,74

UKUPNO 1088 1001,61 4 39,50

8]LPDMXüL�X�RE]LU�RYH�OHJDOL]LUDQH�]GHQFH�L�SULSDGDMXüH�QDYRGQMDYDQH�SRYUãLQH�PRåH�VH�
SUHWSRVWDYLWL�GD�UHDOQR�SRVWRML� L�YHüL�EURM�]GHQDFD�NRML�VH�NRULVWH�]D�QDYRGQMDYDQMH��DOL�
QLVX�OHJDOL]LUDQL��1DLPH��SULOLNRP�OHJDOL]DFLMH�]GHQDFD�MRã�VX�����]DKWMHYD�X�9DUDåGLQVNRM�
åXSDQLML� L�����X�0HÿLPXUVNRM�åXSDQLML�RGELMHQD�]ERJ�RGUHÿHQLK�PDQMNDYRVWL�SULOLNRP�
SRGQRãHQMD�]DKWMHYD�
8�SODQRYLPD�QDYRGQMDYDQMD�VXJHULUD�VH�GD�VH�NDR�]DKYDW�YRGH�]D�QDYRGQMDYDQMD�NRULVWH�
SRVWRMHüH�YLãHQDPMHQVNH�DNXPXODFLMH��GRN�VH�]DKYDWL�SRG]HPQLK�YRGD�WUHEDMX�L]EMHJDYDWL��
RGQRVQR�GD�MH�SRWUHEQR�SUYHQVWYHQR�þXYDWL�YRGRQRVQLNH�]D�SRWUHEH�MDYQH�YRGRRSVNUEH�
�FUSOMHQMH�YRGH�L]�]GHQDFD�QD�FUSLOLãWLPD�MDYQLK�LVSRUXþLWHOMD�YRGQLK�XVOXJD��
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3RWHQFLMDO� ]HPOMLãWD� ]D� QDYRGQMDYDQMH� X� 0HÿLPXUVNRM� åXSDQLML� SURFLMHQMHQ� MH� NDR�
SRJRGDQ�]D�QDYRGQMDYDQMH�QD��������KD��D�X�9DUDåGLQVNRM�åXSDQLML�QD��������KD��3ODQRYL�
QDYRGQMDYDQMD� 0HÿLPXUVNH� åXSDQLMH� �(OHNWURSURMHNW� G�G�� L� GU��� ������� L� 9DUDåGLQVNH�
åXSDQLMH��(OHNWURSURMHNW�G�G����������SUHSR]QDOL�VX�L]JUDÿHQH�DNXPXODFLMH�NDR�SULPDUQL�
L]YRU�YRGH�]D�UD]YRM�QDYRGQMDYDQMD�QD�SRGUXþMX�WLK�åXSDQLMD��WH�SRYUãLQH�X]�'UDYX�NDR�
najpogodnije za navodnjavanje.

3ODQ� QDYRGQMDYDQMD� 0HÿLPXUVNH� åXSDQLMH� SUHGYLGLR� MH� QDYRGQMDYDQMH� ������� KD�
SROMRSULYUHGQRJ�]HPOMLãWD��D�3ODQ�QDYRGQMDYDQMD�9DUDåGLQVNH�åXSDQLMH��������KD�YRGRP�
L]� GUDYVNLK� DNXPXODFLMD�� 3ULND]� WHKQLþNRJ� UMHãHQMD� SUHPD� 3ODQRYLPD� QDYRGQMDYDQMD�
SULND]DQR�MH�QD�VOLFL���L�X�WDEOLFL���
2GDEUDQR� UMHãHQMH� QDYRGQMDYDQMD� 'RQMHJ�0HÿLPXUMD� REXKYDüD� ]DKYDW� GUDYVNLK� YRGD�
L]� L]JUDÿHQLK� YLãHQDPMHQVNLK� DNXPXODFLMD� L� JUDYLWDFLMVNL� GRYRG� NDQDORP� GR� SRGUXþMD�
QDYRGQMDYDQMD�� 3RGUXþMH� QDYRGQMDYDQMD� RGUHGLOD� MH� UDVSRORåLYD� YLVLQD� XVSRUD� X�
DNXPXODFLMVNRP� MH]HUX� ýDNRYHF� L� 'XEUDYD�� WH� QDPMHQD� SURVWRUD� NRMD� MH� SURSLVDQD�
3URVWRUQLP� SODQRP� 0HÿLPXUVNH� åXSDQLMH�� 8NXSQD� SRYUãLQD� QDYRGQMDYDQMD� L]QRVL�
�������KD�RG� þHJD� VH� GREDYRP�YRGH� L]�9DUDåGLQVNRJ� MH]HUD�QDYRGQMDYD��������KD�� D�
L]�DNXPXODFLMVNRJ�MH]HUD�'XEUDYD�������KD��8NXSQR�MH�SUHGYLÿHQR�þHWLUL�]DKYDWD�YRGH��
SR�GYD�QD�9DUDåGLQVNRP�MH]HUX�L�DNXPXODFLML�'XEUDYD��=D�QDYRGQMDYDQMH�SOHLVWRFHQVNH�
WHUDVH��SRGUXþMH�VMHYHUQR�RG�ýDNRYFD��SODQLUDQR�MH�PHKDQLþNR�GL]DQMH�YRGH�L]JUDGQMRP�
FUSQH�VWDQLFH�QD�GRYRGQRP�NDQDOX�
=D� QDYRGQMDYDQMH� QDMSRJRGQLMHJ� WOD� X� 9DUDåGLQVNRM� åXSDQLML� NRMH� VH� QDOD]L� X]� ULMHNX�
'UDYX�SUHGYLÿHQR�MH�NRULãWHQMH�YRGD�'UDYH�]DKYDWRP�L]�L]JUDÿHQLK�DNXPXODFLMVNLK�MH]HUD�
YLãHQDPMHQVNLK�KLGURWHKQLþNLK�VXVWDYD�L�JUDYLWDFLMVNL�GRYRG�GR�SRGUXþMD�QDYRGQMDYDQMD��
=DWLP� MH� SUHGYLÿHQD� L]JUDGQMD� FUSQLK� VWDQLFD� NRMH� üH� ]DKYDüDWL� YRGX� L]� GRYRGQLK�
FMHYRYRGD�L�UD]YRGQRP�WODþQRP�PUHåRP�V�KLGUDQWLPD�UD]YRGLWL�YRGX�GR�SROMRSULYUHGQLK�
SRYUãLQD��3UHGORåHQD�MH�SRGMHOD�QD�WUL�QHRYLVQD�VXVWDYD�QDYRGQMDYDQMD�V�RE]LURP�QD�L]YRU�
YRGH�]D�QDYRGQMDYDQMH��61�9DUDåGLQ�]DSDG��]DKYDW�L]�2UPRãNRJ�MH]HUD���61�9DUDåGLQ�
LVWRN� �]DKYDW�YRGH� L]�9DUDåGLQVNRJ� MH]HUD�� L�61�/XGEUHJ� �]DKYDW�YRGH� L]�DNXPXODFLMH�
'XEUDYD��� %XGXüL� GD� QD� SRGUXþMX� RSüLQH� 9LGRYHF� SRVWRML� YLãH� RG� ���� OHJDOL]LUDQLK�
]GHQDFD�]D�QDYRGQMDYDQMH�QD�WRP�SRGUXþMX�VH�QH�SUHGODåH�L]JUDGQMD�FHQWUDOQRJ�VXVWDYD�
QDYRGQMDYDQMD�� 8NXSQD� SRYUãLQD� SUHGORåHQLK� VXVWDYD� ]D� QDYRGQMDYDQMH� L]QRVL� �������
KD� RG� þHJD� VH� GREDYRP� YRGH� L]�2UPRãNRJ� MH]HUD� SUHGODåH� QDYRGQMDYDWL� ������ KD�� L]�
9DUDåGLQVNRJ�MH]HUD�������KD��D�L]�DNXPXODFLMH�'XEUDYD�GR�������KD�
=D�QDYRGQMDYDQMH�VYLK��������KD�X]�SURVMHþQR�SRWUHEX�YRGH�RG������P3�KD�XNXSQR�MH�
SRWUHEQR������PLO��P3�YRGH�JRGLãQMH�ãWR�MH�RNR�������RG�VUHGQMH�JRGLãQMH�NROLþLQH�YRGH�
NRMD�SURWMHþH�'UDYRP�
.OMXþQL� HOHPHQWL� VXVWDYD� QDYRGQMDYDQMD� VX� ]DKYDW� YRGH� NRML� VH� L]YRGL� QD� QDVLSX�
DNXPXODFLMVNRJ�MH]HUD�L�QDþLQ�JODYQRJ�GRYRGD�YRGH�GR�SROMRSULYUHGQLK�SRYUãLQD��0RJXüD�
VX�WUL�QDþLQD�L]YHGEH�]DKYDWQH�JUDÿHYLQH�]D�]DKYDW�YRGH�L]�DNXPXODFLMVNLK�MH]HUD��]DKYDW�
YRGH� QDWHJRP�� ]DKYDW� YRGH� FMHYRYRGRP� L]YHGHQLP� EXãHQMHP� QDVLSD�� ]DKYDW� YRGH�
]DKYDWQRP�JUDÿHYLQRP�X�WLMHOX�QDVLSD�
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6OLND����3ULND]�SRYUãLQD�]D�QDYRGQMDYDQMH�X]�L]JUDÿHQH�YLãHQDPMHQVNH�DNXPXODFLMH�QD�
Dravi

7DEOLFD����3RYUãLQH�]D�QDYRGQMDYDQMH�L�NROLþLQD�YRGH�]D�QDYRGQMDYDQMH

jezero jezero
$NXPXODFLMD�

Dubrava
Ukupno

0 16.370 3.910 20.280

- -1 10.830

- -2 5.540

- DUB-1 3.020

- DUB-2 890

XSDQLMD��KD�� 2.775 5.029 3.552 11.326

- 2.775

- 5.029

- Ludbreg 3.552

2.775 21.399 7.462 31.636
3) 4.800.750 37.020.270 12.909.260 54.730.280

-HGLQR� L]YHGED� ]DKYDWD� YRGH� QDWHJRP� QH� ]DKWMHYD� SUDåQMHQMH� DNXPXODFLMH� L� WLP� VH�
]DKYDWRP�QH�QDUXãDYD�VWDELOQRVW�SRVWRMHüHJ�QDVLSD��6�GUXJH�VWUDQH� WR� MH� MHGLQL�PRJXüL�
QDþLQ� ]DKYDWD� NRML� VH� GR]YROMDYD� SUHPD� SRVHEQLP� XYMHWLPD� +(3�D� NRML� MH� YODVQLN�
SRVWRMHüLK� YLãHQDPMHQVNLK� DNXPXODFLMD�� 0DQD� WRJ� QDþLQD� ]DKYDWD� YRGH� MH� ãWR� MH� ]D�
VWDYOMDQMH�X�IXQNFLMX�WDNYRJ�]DKYDWD�SRWUHEQD�YDNXXP�FUSND�
'RYRG�YRGH�RG�]DKYDWD�GR�SROMRSULYUHGQLK�SRYUãLQD�PRJXü�MH�FMHYRYRGRP�LOL�RWYRUHQLP�
NDQDORP��'RYRG�YRGH� FMHYRYRGRP�PRåH� VH� VDVWRMDWL� RG� MHGQH� LOL� YLãH� FLMHYL� RYLVQR�R�
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SRWUHEQRP�NDSDFLWHWX�L�¿QDQFLMVNRM�LVSODWLYRVWL��'RYRG�YRGH�RWYRUHQLP�NDQDORP�PRJXü�
MH� ]HPOMDQLP� NDQDORP� LOL� EHWRQVNLP� NDQDORP�� .RG� ]HPOMDQRJ� NDQDOD� SRWUHEQR� MH�
SUHGYLGMHWL�IROLMX�]ERJ�RVLJXUDQMD�YRGRRGUåLYRVWL�NDQDOD��'RYRG�YRGH�FMHYRYRGRP�LPD�
YLãH�SUHGQRVWL�� QHPD�JXELWDND�RG� LVSDUDYDQMD�� L]YHGED� MH�SRG]HPQD��SD�QHPD�JXELWND�
SRYUãLQH��QH�VWYDUD�VH�XPMHWQD�EDULMHUD�NDR�ãWR�MH�WR�VOXþDM�V�NDQDOLPD��PRJXüH�MH�LVNRULVWLWL�
WODþQX�HQHUJLMX�YRGH�X�DNXPXODFLML�WH�MH�MHGQRVWDYQLMH�RGUåDYDQMH�
8� REMH� åXSDQLMH� JODYQL� QHGRVWDWDN� H¿NDVQRJ� QDYRGQMDYDQMD� L� QMHJRYRJ� UD]YRMD�
SUHGVWDYOMD� XVLWQMHQRVW� SROMRSULYUHGQLK� SDUFHOD�� ,SDN�� NOMXþQL� HOHPHQW� ]D� L]JUDGQMX�
VXVWDYD�QDYRGQMDYDQMD�MH�LVND]DQD�VSUHPQRVW�SROMRSULYUHGQLK�SURL]YRÿDþD�]D�NRULãWHQMHP�
VXVWDYD�QDYRGQMDYDQMD��7DNR� VX�SUHGXYMHW� ]D�SRþHWDN� L]JUDGQMH� VXVWDYD�QDYRGQMDYDQMD�
SRWSLVDQL� SUHGXJRYRUL� ]D� ���� SRYUãLQD� X� REXKYDWX� VXVWDYD� QDYRGQMDYDQMD� NRMLP� VH�
EXGXüL�NRULVQLFL�REYH]XMX�NRULVWLWL�VXVWDY�QDYRGQMDYDQMD��6OLMHGRP�SURYHGEH�1$31$9�D�
L� 3ODQRYD� QDYRGQMDYDQMD� X�0HÿLPXUVNRM� åXSDQLML� ������ J�� MH� L]JUDÿHQ� VXVWDY� MDYQRJ�
QDYRGQMDYDQMD�.XUãDQHF�QD�SRYUãLQL�����KD��V�PRJXüQRãüX�SURãLUHQMD�]D�GRGDWQLK�����
KD�NRML�NRULVWL�YRGX�L]�9DUDåGLQVNRJ�MH]HUD��8�SULSUHPL�MH�MRã�SURMHNWQD�GRNXPHQWDFLMD�]D�
QDYRGQMDYDQMH������KD�VD�]DKYDWRP�L]�DNXPXODFLMH�'XEUDYD��D�UHDOL]DFLMD�MH�SUHGYLÿHQD�
NUR]� WUL� ID]H��8� WLMHNX� MH� SRVWXSDN� LVKRÿHQMD� JUDÿHYLQVNH�GR]YROH� ]D� SUYX� ID]X��=ERJ�
YHüH�XGDOMHQRVWL�RG� ULMHNH�'UDYH��D� L]YDQ�DOXYLMDOQRJ�GUDYVNRJ�SRGUXþMD�X�SULSUHPL� MH�
L�SURMHNWQD�GRNXPHQWDFLMD�]D�QDYRGQMDYDQMH�����KD�VD�FHQWUDOQLP�]DKYDWRP�SRG]HPQH�
YRGH�QD�SRGUXþMX�%HOLFH��8�WLMHNX�MH�LVKRÿHQMH�ORNDFLMVNH�GR]YROH�

5LMHND� 'UDYD� VD� VYRMLP� JODFLMDOQLP� UHåLPRP� SUHGVWDYOMD� LGHDODQ� L]YRU� YRGH� ]D�
QDYRGQMDYDQMH� NRMD� ]DGRYROMDYD�SRWUHEX�YRGH� ]D� QDYRGQMDYDQMHP�NROLþLQVNL� L� VYRMRP�
NYDOLWHWRP�]D�QDYRGQMDYDQMH��,]JUDÿHQH�YLãHQDPMHQVNH�DNXPXODFLMH�RVLJXUDYDMX�SRYROMQX�
L�VWDOQX�UD]LQX�YRGH�X�RGQRVX�QD�SRYUãLQH�QDYRGQMDYDQMD��6D�VYUKRP�VPDQMHQMD�XNXSQLK�
WURãNRYD� SUHGODåH� VH� SULOLNRP� L]UDGH� SURMHNWQH� GRNXPHQWDFLMH� EXGXüLK� HQHUJHWVNLK�
REMHNDWD�QD�'UDYL�SUDYRYUHPHQD�SULSUHPD�L�SURMHNDWD�QDYRGQMDYDQMD�]D�SROMRSULYUHGQH�
SRYUãLQH�NRMH�EL�ELOR�PRJXüH�QDYRGQMDYDWL� L]�QMLKRYLK�DNXPXODFLMD��1D�WDM�EL�VH�QDþLQ�
PRJDR�RVLJXUDWL�RSWLPDOQL�]DKYDW�YRGH�NRML�EL�VH�L]JUDGLR�WLMHNRP�L]JUDGQMH�HQHUJHWVNRJ�
REMHNWD� EH]� SRWUHEH� ]D� GRGDWQLP� UDGRYLPD� QD� QMHJRYLP� REMHNWLPD� L� HYHQWXDOQRJ�
QDUXãDYDQMD�VWDELOQRVWL�REMHNDWD�
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>�@� (OHNWURSURMHNW�G�G��=DJUHE��3ODQ�QDYRGQMDYDQMD�9DUDåGLQVNH�åXSDQLMH�������
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a (OHNWURSURMHNW�G�G���$OH[DQGHUD�YRQ�+XPEROGWD����=DJUHE���������+UYDWVND��nenad.
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6$ä(7$.��3UDüHQMH� �PRQLWRULQJ�� NDNYRüH� WOD� L� YRGD� QD� SRGUXþMLPD�NRULãWHQLP� ]D� LQ-

WHQ]LYQX� SROMRSULYUHGQX� SURL]YRGQMX� SUHGVWDYOMD� YDåQX� PHWRGX� NRQWUROH� L� SUHYHQFLMH�
RQHþLãüHQMD�RNROLãD��0RQLWRULQJ�MH�SURFHV�VD�VYUKRP�RSHWRYDQRJ�PRWUHQMD�PMHURGDYQLK�
SRND]DWHOMD�X�RNROLãX��D�X�VNODGX�V�SURJUDPRP�GH¿QLUDQLP�X�SURVWRUX�L�YUHPHQX��WH�X]�
NRULãWHQMH� XVSRUHGLYH�PHWRGRORJLMH� SUDüHQMD� L� SULNXSOMDQMD� SRGDWDND�� 8� NRPSOHNVQLP�
DJURHNRVXVWDYLPD� QXåQD� MH� NRPELQDFLMD� WHUHQVNLK� LVWUDåLYDQMD�� VHQ]RUQH� WHKQRORJLMH��
DQDOLWLþNLK�PHWRGD� L� QXPHULþNLK�PRGHOD� ]D� SUHGLNFLMX�PRJXüLK� QHJDWLYQLK� XWMHFDMD� QD�
RNROLã��.RPELQDFLMD�QDYHGHQLK�PHWRGD�MH�NRULãWHQD�L�X�YLãHJRGLãQMHP�SUDüHQMX��������±�
�������YRGQRJ�UHåLPD�WDOD�L�NDNYRüH�YRGD�QD�SRGUXþMX�'RYRGQRJ�PHOLRUDFLMVNRJ�NDQDOD�
]D� QDYRGQMDYDQMH� �%Lÿ�ERVXWVNRJ�SROMD��7HUHQVNL� GLR�PRWUHQMD� MH� XNOMXþLYDR�� SUDüHQMH�
NOLPDWVNLK�SRGDWDND��GHWDOMQD�KLGURSHGRORãND�LVWUDåLYDQMD��XJUDGQMX�OL]LPHWDUD��OLPQLJUD-
ID��SMH]RPHWDUD��PRWUHQMH�UD]LQD�SRG]HPQH�YRGH�WH�X]RUNRYDQMH�SRYUãLQVNH��SURFMHGQH�L�
SRG]HPQH�YRGH��$QDOLWLþNH�PHWRGH�VX�XNOMXþLYDOH�RGUHÿLYDQMH�¿]LNDOQR�NHPLMVNLK�SDUDP-

HWDUD�X�X]RUFLPD�WOD�L�YRGD��6YH�QDYHGHQR�MH�NRULãWHQR�X�REOLNX�SRGORJD�]D�QXPHULþNR�
PRGHOLUDQMH�XWMHFDMD�NDQDOD�QD�GLQDPLNX�SRG]HPQLK�YRGD�L�VLPXODFLMX�WRND�YRGH�L�WUDQV-
SRUWD�RQHþLãüLYDOD��&LOM�UDGD�MH�GHWDOMQR�RSLVDWL�PHWRGRORJLMX�PRQLWRULQJD�YRGQRJ�UHåLPD�
WDOD� L� NDNYRüH�YRGD�X]� DQDOL]X� VDPR�QHNLK� ]QDþDMQLK� UH]XOWDWD� YLãHJRGLãQMHJ�SUDüHQMD�
NRMH�VH�SURYRGL�QD�SRGUXþMX�PHOLRUDFLMVNRJ�NDQDOD�
./-8ý1(�5,-(ý,��PRQLWRULQJ��YRGQL�UHåLP�WDOD��NDNYRüD�YRGD��PDWHPDWLþNL�PRGHOL��WRN�
YRGH��RNROLã��SROMRSULYUHGD��

CONTINUOUS MONITORING OF SOIL WATER REGIME AND

AMELIORATION DRAINAGE CANAL FOR  IRRIGATION OF THE 

$%675$&7��0RQLWRULQJ�RI�VRLO�DQG�ZDWHU�TXDOLW\�LQ�DUHDV�XWLOL]HG�IRU�LQWHQVLYH�DJULFXO-
WXUDO� SURGXFWLRQ� LV� DQ� LPSRUWDQW�PHWKRG� IRU� FRQWUROOLQJ� DQG�SUHYHQWLQJ� HQYLURQPHQWDO�
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SROOXWLRQ��7KH�DLP�RI�WKLV�SURFHVV�LV�UHSHDWHG�PRQLWRULQJ�RI�UHOHYDQW�HQYLURQPHQWDO�LQ-

GLFDWRUV�LQ�DFFRUGDQFH�ZLWK�D�VSDWLDOO\�DQG�WHPSRUDOO\�GH¿QHG�SURJUDPPH��DQG�WKH�XVH�
RI� FRPSDUDEOH�PHWKRGRORJ\� IRU�PRQLWRULQJ� DQG� GDWD� FROOHFWLRQ�� ,Q� FRPSOH[� DJURHFR-

V\VWHPV�� LW� LV�QHFHVVDU\� WR�FRPELQH�¿HOG� LQYHVWLJDWLRQV�� VHQVRU\� WHFKQRORJ\��DQDO\WLFDO�
PHWKRGV�DQG�QXPHULFDO�PRGHOV�IRU�SUHGLFWLQJ�SRWHQWLDO�DGYHUVH�LPSDFWV�RQ�WKH�HQYLURQ-

PHQW��$�FRPELQDWLRQ�RI�WKH�PHQWLRQHG�PHWKRGV�ZDV�XVHG�LQ�WKH�PXOWL�DQQXDO�PRQLWRULQJ�
������������RI�VRLO�ZDWHU�UHJLPH�DQG�ZDWHU�TXDOLW\�LQ�WKH�DUHD�RI�WKH�VXSSO\�DPHOLRUDWLRQ�
GUDLQDJH�FDQDO�IRU�LUULJDWLRQ�RI�WKH�%Lÿ�%RVXW�¿HOG��7KH�PRQLWRULQJ�RI�FOLPDWH�GDWD��GH-
WDLOHG� K\GURSHGRORJLFDO� LQYHVWLJDWLRQV�� LQVWDOODWLRQV� RI� O\VLPHWHUV�� OLPQLJUDSKV� DQG� SL-
H]RPHWHUV��JURXQGZDWHU�OHYHO�PRQLWRULQJ�DQG�VDPSOLQJ�RI�VXUIDFH�ZDWHUV��VHHSDJH�ZDWHU�
DQG�JURXQGZDWHU�ZHUH�LQFOXGHG�LQ�WKH�¿HOG�PRQLWRULQJ��$QDO\WLFDO�PHWKRGV�LQFOXGHG�WKH�
GHWHUPLQDWLRQ�RI�SK\VLFRFKHPLFDO�SDUDPHWHUV�LQ�VRLO�DQG�ZDWHU�VDPSOHV��$OO�PHQWLRQHG�
SURFHGXUHV�ZHUH�XVHG�DV�LQSXW�LQIRUPDWLRQ�IRU�QXPHULFDO�PRGHOLQJ�RI�WKH�FDQDO¶V�LPSDFW�
RQ�JURXQGZDWHU�G\QDPLFV�DQG�IRU�VLPXODWLRQ�RI�ZDWHU�ÀRZ�DQG�SROOXWDQW�WUDQVSRUW��7KH�
JRDO�RI�WKH�SDSHU�LV�WR�GHVFULEH�LQ�GHWDLO�WKH�PHWKRGRORJ\�RI�VRLO�ZDWHU�UHJLPH�DQG�ZDWHU�
TXDOLW\�PRQLWRULQJ��ZLWK�DQ�DQDO\VLV�RI� WKH�PRVW�VLJQL¿FDQW�UHVXOWV�RI� WKH�PXOWL�DQQXDO�
PRQLWRULQJ�FRQGXFWHG�LQ�WKH�DUHD�RI�WKH�DPHOLRUDWLRQ�GUDLQDJH�FDQDO���
.(<:25'6��PRQLWRULQJ��VRLO�ZDWHU�UHJLPH��ZDWHU�TXDOLW\��PDWKHPDWLFDO�PRGHOV��ZDWHU�
ÀRZ��HQYLURQPHQW��DJULFXOWXUH��

1. UVOD

.RQWLQXLUDQR� SUDüHQMH� �PRQLWRULQJ�� YRGQRJ� UHåLPD� WDOD� L� NDNYRüH� YRGD� QD� SRGUXþMX�
0HOLRUDFLMVNRJ� NDQDOD� ]D� QDYRGQMDYDQMH� %Lÿ�ERVXWVNRJ� SROMD� �0.%%3�� ]DSRþHOR� MH�
������JRGLQH��6DPRP�PRQLWRULQJX�SUHWKRGLOL�VX�GHWDOMQL�LVWUDåQL�KLGURSHGRORãNL�UDGRYL�
NRML�VX�REDYOMHQL�WLMHNRP�������L�������JRGLQH��0RQLWRULQJ�MH�]DSRþHW�V�FLOMHP�XWYUÿLYDQMD�
XWMHFDMD� L]JUDGQMH� �WDGD� EXGXüHJ�� 9LãHQDPMHQVNRJ� NDQDOD� 'XQDY�6DYD� �9.'6�D�� QD�
GLQDPLNX�SRG]HPQLK�YRGD�L�RNROQL�DJURHNRVXVWDY�RSüHQLWR��
3RþHWQD�PUHåD�PMHUQLK�WRþDND�NRMD�VH�VDVWRMDOD�RG����SOLWNLK�L����GXERNLK�KLGURSHGRORãNLK�
SMH]RPHWDUD����L���P�GXELQH��YUHPHQRP�MH�QDGRJUDÿLYDQD��'R�������JRGLQH�XJUDÿHQR�MH�
GRGDWQLK���SMH]RPHWDUD����P�GXELQH�����DXWRPDWVNLK�SMH]RPHWDUVNLK�PMHUDþD��OLPQLJUDID��
��P�GXELQH�����YUOR�GXERNLK�KLGURJHRORãNLK�SMH]RPHWDUD�����P�GXELQH��L����OL]LPHWDUD�
(EHUPD\HURYRJ� WLSD��2G�SRþHWQRJ�SUDüHQMD� ÄQXOWRJ³� VWDQMD��PRQLWRULQJ� MH�SUHUDVWDR�X�
YUOR�YULMHGDQ�L]YRU�SRGDWDND�VYLK�ELWQLMLK�DJURHNRORãNLK�SRND]DWHOMD�SRVHELFH�SRYUãLQVNLK��
SRG]HPQLK� L� SURFMHGQLK� YRGD� NDR� L� SROMRSULYUHGQLK� WDOD� QD� SRGUXþMX� LVWUDåLYDQMD��
0RQLWRULQJ�MH�UH]XOWLUDR�L�L]UDGRP�GYD�QXPHULþND�PRGHOD�NRML�VX�NRULãWHQL��X]�WHUHQVND�
PMHUHQMD� L� RSDåDQMD�� ]D�SUDüHQMH�GLQDPLNH�SRG]HPQLK�YRGD� L� XWMHFDM�.DQDOD�QD�YRGQL�
UHåLP�WDOD�RNROQRJ�SRGUXþMD�WH�SURQRVD�SROXWDQDWD�L]�SROMRSULYUHGH�NUR]�SRYUãLQVNL�VROXP�
WOD�SUHPD�SRG]HPQLP�YRGDPD��
&LOM� UDGD� MH� GHWDOMQR� RSLVDWL� PHWRGRORJLMX� PRQLWRULQJD� YRGQRJ� UHåLPD� WDOD� L� NDNYRüH�
YRGD�X]�DQDOL]X�QHNLK�RG�GRELYHQLK�UH]XOWDWD�LVWUDåLYDQMD��'HWDOMQL�UH]XOWDWL�YLãHJRGLãQMLK�
LVWUDåLYDQMD�����������������SULND]DQL�VX�X�,]YMHãüLPD�R�LVWUDåQLP�UDGRYLPD�QD�JRGLãQMRM�
UD]LQL��7DNRÿHU��]ELUQL�YLãHJRGLãQML�UH]XOWDWL������������������SULND]DQL�VX�X�6YHXþLOLãQRM�PRQR�
JUD¿ML�Ä=QDþDMNH�YRGQRJ�UHåLPD�L�NDNYRüH�YRGH�SROMRSULYUHGQLK�WDOD�QD�SRGUXþMX�9LãH�
QDPMHQVNRJ� NDQDOD� 'XQDY�6DYD³� L]GDQRM� RG� VWUDQH� $JURQRPVNRJ� IDNXOWHWD� =DJUHE��
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=ELUQL�YLãHJRGLãQML�UH]XOWDWL�����������������WDNRÿHU�VX�SULND]DQL�X�Ä=DYUãQRP�L]YMHãüX�
R� LVWUDåQLP� UDGRYLPD� ]D� UD]GREOMH� RG� ������ GR� �����³��8� WLMHNX� MH� L� L]UDGD�=DYUãQRJ�
L]YMHãüD�]D�UD]GREOMH�LVWUDåLYDQMD�RG�������GR�������JRGLQH�

2. MATERIJALI I METODE

0RQLWRULQJ�VH�NRQWLQXLUDQR�SURYRGLR�QD�SRGUXþMX�'RYRGQRJ�PHOLRUDFLMVNRJ�NDQDOD�]D�
QDYRGQMDYDQMH�%Lÿ�ERVXWVNRJ� SROMD� �'0.%%3��� D� NRMH� LVNOMXþLYR� REXKYDüD� SRYUãLQX�
SROMRSULYUHGQLK�WDOD�RG�������KD��8�JHRJUDIVNRP�SRJOHGX�SRGUXþMH�PRQLWRULQJD�QDOD]L�VH�
X�%Lÿ�ERVXWVNRP�SROMX�QD�SULMHOD]X�L]PHÿX�%URGVNR�SRVDYVNH�L�9XNRYDUVNR�VULMHPVNH�
åXSDQLMH�L�REXKYDüD�QDVHOMD�.ODGDYDF��%DELQD�*UHGD��*XQGLQFL�L�6LNLUHYFL��VOLND���.

6OLND����.DUWD�LVWUDåLYDQRJ�SRGUXþMD�V�SULND]RP�WHUHQVNH�RSUHPH

'HWDOMQD� KLGURSHGRORãND� LVWUDåLYDQMD� SURYHGHQD� VX� SULOLNRP� XVSRVWDYH� PRQLWRULQJD�
�������WHPHOMHP�NRMLK�MH�L]UDÿHQD�GHWDOMQD�SHGRORãND�NDUWD�ãLUHJ�SRGUXþMD�'0.%%3��
$QDOL]D� RVQRYQLK� NOLPDWVNLK� SRND]DWHOMD� YUãHQD� MH� ]D� QDMEOLåX� PHWHRURORãNX� SRVWDMX�
�*UDGLãWH�NRG�äXSDQMH���3ULNXSOMHQL�NOLPDWVNL�SDUDPHWUL�XNOMXþLYDOL�VX�SUDüHQMH�NROLþLQH�
oborina,� UHODWLYQH� YODJH� L� WHPSHUDWXUH� ]UDND�� LQVRODFLMH� L� EU]LQH� YMHWUD�� 1D� WHPHOMX�
QDYHGHQLK� SRGDWDND� SURUDþXQDWH� VX� YULMHGQRVWL� HYDSRWUDQVSLUDFLMH� SRPRüX� 3HQPDQ�
0RQWHLWK�MHGQDGåEH��6PLWK�����������
0RQLWRULQJ�YRGQRJ�UHåLPD�SROMRSULYUHGQLK�WDOD�QD�SRGUXþMX�LVWUDåLYDQMD�YUãHQ�MH�SXWHP����
SOLWND�KLGURSHGRORãND�SMH]RPHWUD����P�GXELQH������GXERNLK�KLGURSHGRORãNLK�SMH]RPHWDUD�
���P�GXELQH��L���YUOR�GXERNLK�KLGURJHRORãNLK�SMH]RPHWDUD�����P�GXELQH���0MHUHQMD�VX�
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YUãHQD�NODVLþQRP� �UXþQRP��PHWRGRP�VYDNLK����GDQD� ���î�PMHVHþQR���7DNRÿHU�� UD]LQD�
SRG]HPQH�YRGH�PMHUHQD�MH�L�SRPRüX���DXWRPDWVNLK�PMHUDþD��OLPQLJUDID��QD�GQHYQRM�ED]L��
D�XJUDÿHQD�VX�L���OLPQLJUDID�SUHNR�NRMLK�MH�SUDüHQD�UD]LQD�YRGH�X�'0.%%3�
0RQLWRULQJ�NDNYRüH�L�RQHþLãüHQMD�SRG]HPQH�YRGH�X�SRNURYQRP��WDOQRP��GLMHOX�SUR¿OD�
SUDüHQ�MH�X�SURVMHNX�QD����ORNDFLMD��D�X]RUFL�YRGH�VX�X]RUNRYDQL�L�DQDOL]LUDQL�VYDNLK����
GDQD��RGQRVQR���SXWD�JRGLãQMH��8]RUNRYDQMH�L�DQDOL]D�SRG]HPQH�YRGH�X�YUOR�GXERNLP�
KLGURJHRORãNLP� SMH]RPHWULPD� ����P�� YUãHQR� MH� WDNRÿHU� VYDNLK� ��� GDQD� QD� XNXSQR� ��
ORNDFLMD��1D� VYLP� X]RUFLPD� YRGH� DQDOL]LUDQL� VX� QLWUDWL�� DPRQLMDN� L� IRVIDWL��$QDOL]H� VX�
REDYOMHQH�X�=DYRGX�]D�MDYQR�]GUDYVWYR�X�6ODYRQVNRP�%URGX��D�LQWHUSUHWDFLMD�UH]XOWDWD�MH�
L]YUãHQD�X�RNYLUX�SRVWRMHüLK�SURSLVD�YH]DQLK�]D�NDNYRüX�SRG]HPQLK�L�SRYUãLQVNLK�YRGD�
�1�1�������������������������
0RQLWRULQJ� NDNYRüH� L� RQHþLãüHQMD� SURFMHGQH� YRGH� YUãHQ� MH� SRVUHGVWYRP� OL]LPHWDUD��
1D�SRGUXþMX� LVWUDåLYDQMD� MH�XJUDÿHQR�XNXSQR���� OL]LPHWDUD� �W]Y��(EHUPD\HURYRJ� WLSD��
QD��� ORNDFLMD��8�SURFMHGQRM�YRGL��SHUNRODWX��NRG�VYLK� OL]LPHWDUD�DQDOL]LUDQL�VX��QLWUDWL��
DPRQLMDN� L� IRVIDWL��8]RUNRYDQMH� V� DQDOL]RP�SURFMHGQH�YRGH� L]� OL]LPHWDUD� YUãHQR� MH� ]D�
VYDNR�RERULQVNR�UD]GREOMH�NRMH�MH�SROXþLOR�PLQLPDOQX�NROLþLQX�SHUNRODWD��1D�QDYHGHQLP�
ORNDFLMDPD� VH�NRQWLQXLUDQR�YUãLOR� L� SUDüHQMH�SROMRSULYUHGQH�SURL]YRGQMH��QDþLQ�REUDGH�
WOD��SORGRUHG��X]JRM�L�SULQRV�SROMRSULYUHGQLK�NXOWXUD��YULMHPH�L�NROLþLQD�GRGDQLK�KUDQMLYD�
(gnojidbe).

0RQLWRULQJ�NDNYRüH�L�RQHþLãüHQMD�SRYUãLQVNH�YRGH�YUãHQ�MH�QD���ORNDFLMH��8]RUNRYDQMH�
L�DQDOL]D�SRYUãLQVNH�YRGH�YUãHQR�MH�VYDNLK����GDQD��.RG�VYLK�X]RUDND�SRYUãLQVNH�YRGH�
DQDOL]LUDQL�VX��QLWUDWL��DPRQLMDN��IRVIDWL��VXOIDWL��S+��HOHNWULþQD�SURYRGOMLYRVW�L�WHãNL�PHWDOL�
(Cu, Zn, Cd, Pb, Fe, Mn, Cr i Hg). 

0RQLWRULQJ�RQHþLãüHQMD�PXOMD�X�'0.%%3�YUãHQR�MH�QD�GYLMH�ORNDFLMH��1D�X]RUFLPD�MH�
L]YUãHQD� DQDOL]D�RVQRYQLK�NHPLMVNLK�SRND]DWHOMD� �S+��KXPXV��1��3

2
O

5
, K

2
2�� WH� WHãNLK�

PHWDOD��&G��&R��0R��3E��&U��&X��1L�L�=Q��
/DERUDWRULMVNL�UDG�L�DQDOL]H�YRGD��SRG]HPQH��SURFMHGQH�L�SRYUãLQVNH��L]YUãHQH�VX�X�=DYRGX�
]D� MDYQR� ]GUDYVWYR�%URGVNR�SRVDYVNH� åXSDQLMH�� D� DQDOL]H� WOD� L�PXOMD� X� ODERUDWRULMLPD�
=DYRGD�]D�PHOLRUDFLMH�$JURQRPVNRJ�IDNXOWHWD�X�=DJUHEX�
=D�VLPXODFLMX��PRGHOLUDQMH��XWMHFDMD�'0.%%3�QD�GLQDPLNX�SRG]HPQLK�YRGD�X�QMHJRYRP�
]DREDOMX�NRULãWHQ�MH�SURJUDPD��96�'7,���9HU]LMD������NRML� MH�L]UDÿHQ�X�86�*HRORJLFDO�
VXUYD\��3URJUDP�MH�SUHGYLÿHQ�]D�PRGHOLUDQMH�GYRGLPHQ]LRQDOQRJ�WRND�L�SURQRVD�WYDUL�X�
YHUWLNDOQRM�UDYQLQL��D�PRJXüH�MH�PRGHOLUDWL�QHVWDFLRQDUDQ�WRN�L�SURQRV�X�VDWXULUDQRM�L�X�
QHVDWXULUDQRM�SRUR]QRM�VUHGLQL�
=D�VLPXODFLMX�WRND�YRGH�L�WUDQVSRUWD�RQHþLãüLYDOD��QLWUDWD��NRULãWHQL�VX�SURJUDPVNL�SDNHWL�
+<'586��'� L� +<'586��'� �âLPĤQHN� L� GUXJL�� ������� =D� VLPXOLUDQMH� WRND� YRGH� X�
MHGQRGLPHQ]LRQDOQRM�UDYQLQL�NRULãWHQD�MH�5LFKDUGVRYD�MHGQDGåED�]D�'DUF\MHY�WRN�YRGH�
X� �QH�VDWXULUDQRP�SRUR]QRP�PHGLMX� GRN� MH� WUDQVSRUW� RQHþLãüLYDOD� ULMHãHQ� MHGQDGåERP�
DGYHNFLMH� L� GLVSHU]LMH�� 2GQRVL� KLGUDXOLþNLK� SDUDPHWDUD� WOD� VX� RSLVDQL� SRPRüX� YDQ�
*HQXFKWHQ�0XDOHP�PRGHOD� �YDQ� *HQXWFKHQ�� ������� 5HWHQFLMVNH� NULYXOMH� WOD� L]UDÿHQH�
VX�SRPRüX�SURJUDPD�5(7&�QD� WHPHOMX�SDUDPHWDUD�NRML� VX� L]PMHUHQL� ODERUDWRULMVNL�QD�
X]RUFLPD�SULNXSOMHQLP�X�QHSRUXãHQRP�VWDQMX�
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3. REZULTATI MONITORINGA

3RGUXþMH� PRQLWRULQJD� QDOD]L� VH� QD� SULMHOD]X� L]� VHPLDULGQH� X� VHPLKXPLGQX� XPMHUHQX�
NRQWLQHQWDOQX� NOLPX� �3HWRãLü� L� GUXJL�� ������� 3URVMHþQD� NROLþLQD� JRGLãQMLK� RERULQD�
������������QD�P�S��*UDGLãWH�������¶�1�L������¶�(��MH�L]QRVLOD�������PP�SUL�þHPX�QD�
YHJHWDFLMVNR�UD]GREOMH��WUDYDQM�OLVWRSDG��RWSDGD�SURVMHþQR�����PP��ãWR�þLQL��������RG�
SURVMHþQLK�XNXSQLK�JRGLãQMLK�NROLþLQD�RERULQD��0DNVLPDOQD�PMHVHþQD�NROLþLQD�RERULQD�
]DELOMHåHQD�MH�X�OLSQMX�������JRGLQH��������PP���D�PLQLPDOQD�X�OLVWRSDGX�������JRGLQH�
�����PP��� 3URVMHþQD� YULMHGQRVW� UHODWLYQH� YODJH� ]UDND� ������������ L]QRVLOD� MH� ��������
9ULMHGQRVW�VUHGQMH�JRGLãQMH�WHPSHUDWXUH�]UDND�������������L]QRVLOD�MH�������&�SUL�þHPX�
MH�VUHGQMD�PMHVHþQD�WHPSHUDWXUD�]UDND�X�SURVMHNX�QDMYLãD�X�VUSQMX��������&���D�QDMQLåD�X�
VLMHþQMX�������&���
'HWDOMQL� LVWUDåQL� KLGURSHGRORãNL� UDGRYL� QD� ãLUHP� SRGUXþMX� PRQLWRULQJD� �������� KD���
SURYHGHQL�VX�WLMHNRP�������L�������JRGLQH�SULOLNRP�NRMLK�MH�XWYUÿHQR�ãHVW�RVQRYQLK�QDþLQD�
YODåHQMD� WDOD�� DOXYLMDOQL�� VHPLJOHMQR�SVHXGRRJOHMQL�� KLSRJOHMQL�� KXPRJOHMQL�� DP¿JOHMQL�
L� KLGURPHOLRULUDQL� �3HWRãLü� L� GUXJL�� �������7LS� L� SRGWLS�QDþLQD�YODåHQMD� WOD� XQXWDU� ��P�
GXELQH�� UHåLP�YODåQRVWL� WH�SHGRVLVWHPDWVNH� MHGLQLFH�SRGUXþMD�PRQLWRULQJD�SULND]DQL�VX�
X�WDEOLFL����

7DEOLFD����1DþLQL�YODåHQMD�WOD�QD�SRGUXþMX�PRQLWRULQJD

pedosistematske 
jediniceTip Podtip

Aluvijalni
Srednje duboko

oglejeni ]RQL�L]UDYQRJ�XWMHFDMD�YRGRWRND
Aluvijalno oglejeno

WOR

/LYDGVNR�
pseudoglejni

8PMHUHQR�SVHXGRJOHMQL i
srednje duboko glejni

YRGDPD�GR�FFD���P��D�GXEOMH�VUHGQMH�GXERNLP�
SRG]HPQLP�YRGDPD

Livadsko, 
pseudooglejeno WOR

Glejni Hipoglejni SRG]HPQLP�YRGDPD HipoglejQR�WOR

+XPRJOHMQL 3OLWNR�RJOHMHQL +XPRJOHMQR�WOR

Glejni $PILJOHMQL a dublje srednje 
GXERNLP�SRG]HPQLP�YRGDPD

$PILJOHMQR�WOR

+LGURPHOLRULUD
ni

'HWDOMQR��RWYRUHQL�kanali 
L�SRG]HPQLK�YRGD

+LGURPHOLRULUDQR
WOR

0RWUHQMH� YRGQRJ� UHåLPD� WDOD� QD� SRGUXþMX� '0.%%3� YUãHQR� MH� SUYHQVWYHQR� V�
KLGURSHGRORãNRJ� DVSHNWD�� SUL� þHPX� VH� NUR]� YLãHJRGLãQMD� LVWUDåLYDQMD� åHOMHOR� SRWYUGLWL��
QDþLQ�YODåHQMD�WOD��NROHEDQMD�UD]LQH�SRG]HPQH�YRGH��VPMHU�NUHWDQMD�SRG]HPQH�YRGH��WH�
YUHPHQVNR� UD]GREOMH� SXQMHQMD� L� SUDåQMHQMD� SOLWNRJ� YRGRQRVQRJ� DNYLIHUD� X� VROXPX� GR�
PDNVLPDOQR���P�GXELQH��*HQHUDOQR�MH�XWYUÿHQR�GD�GRPLQDQWDQ�XWMHFDM�QD�NROHEDQMH�UD]LQH�
SRG]HPQH�YRGH�X�WDOQRP�SOLWNRP�DNYLIHUX�LPDMX�NROLþLQD�L�UDVSRUHG�RERULQD��SURVWUDQR�
VOLYQR�SRGUXþMH��D�SRVHELFH�GLQDPLND�YRGRVWDMD�X�JODYQRP�YRGRWRNX�SRGUXþMD��RGQRVQR�
rijeci Savi. 
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8WYUÿHQD� MH� YLVRND� GR� YUOR� YLVRND� NRUHODFLMVND� SRYH]DQRVW� L]PHÿX� YRGQRJ� UHåLPD�
SROMRSULYUHGQLK�WDOD��V�YRGQLP�UHåLPRP�GXERNRJ�DOXYLMDOQRJ�YRGRQRVQLND�SLWNH�YRGH�
*HQHUDOQR� MH�XWYUÿHQD�SRMDYD�NRQWLQXLUDQRJ�VQLåHQMD� UD]LQH�SRG]HPQH�YRGH�X�VROXPX�
SROMRSULYUHGQLK�WDOD�ãWR�VH�PRåH�WXPDþLWL�NUR]�SURPMHQX�NOLPDWVNLK��DOL� L�DQWURSRJHQLK�
þLPEHQLND��

3.2.1. Model procjene utjecaja DMKBBP na dinamiku podzemne vode

8WMHFDM�'0.%%3�QD�GLQDPLNX�SRG]HPQH�YRGH�X�VROXPX�]DREDOQLK�SROMRSULYUHGQLK�WDOD�
RYLVL� SUYHQVWYHQR�R� JHRORãNRM� VWUXNWXUL� VORMHYD� X� NRMH� MH� NDQDO� XVMHþHQ�� UD]LQL� YRGH�X�
.DQDOX� L� UD]LQL� SRG]HPQH� YRGH� X� GXERNRP�YRGRQRVQLNX� SRGUXþMD��8WMHFDM�.DQDOD� MH�
PRGHOLUDQ� QD� þHWLUL� NDUDNWHULVWLþQD� SUR¿OD� PHÿXVREQR� XGDOMHQLK� ������ P� ]D� UD]OLþLWH�
UD]LQH�SRG]HPQH�YRGH�X� WOX� ���� ��� �� L� ��P� LVSRG�SRYUãLQH� WHUHQD���6WDOQD� UD]LQD�YRGH�
X� 0HOLRUDFLMVNRP� NDQDOX� MH� X� VYLP� YDULMDQWDPD� PRGHOLUDQMD� XVYRMHQD� V� YULMHGQRãüX�
DSVROXWQH�YLVLQH�RG�������P�Q�P��=D�SRWUHEH�RGUHÿLYDQMD�GRPHQH�PRGHOLUDQMD�XVYRMHQD�
MH�JHRPHWULMD�NDQDOD�L]�SURMHNWQH�GRNXPHQWDFLMH�
*HQHUDOQR�MH�XWYUÿHQR�GD�.DQDO�GMHOXMH�EODJR�GUHQLUDMXüH�QD�FLMHORP�SRGUXþMX�PRQLWRULQJD�
RVLP�QD�NUDMQMHP�LVWRþQRP�GLMHOX��JGMH�MH�X]�GUHQLUDMXüL�SRWYUÿHQ�L�SULKUDQMXMXüL�XWMHFDM�
QD�YRGQL�UHåLP�SROMRSULYUHGQLK�WDOD�
âLULQD� ]RQH� EODJRJ� GUHQLUDMXüHJ� XWMHFDMD� .DQDOD� X� NRMRM� GROD]L� GR� VQLåHQMD� UD]LQH�
SRG]HPQH�YRGH�X�SOLWNRP�WDOQRP�DNYLIHUX�]D�YLãH�RG����FP�MH�UHODWLYQR�XVND�L�QLWL�QD�
MHGQRP�SUR¿OX� QH� SUHOD]L� ����P�XNXSQH� ãLULQH� �����P� OLMHYR� L� GHVQR�RG�X]GXåQH�RVL�
NDQDOD���1D�LVWRþQRP�L�]DSDGQRP�GMHOX�SRGUXþMD�PRQLWRULQJD��X�VOXþDMX�NDGD�MH�UD]LQD�
SRG]HPQH�YRGH�X�WOX�QD���������L���P�GXELQH��ãLULQD�VSRPHQXWH�]RQH�VH�NUHüH�X�RNYLUX�
PDNVLPDOQLK�YULMHGQRVWL�RG�����P������P������P�L�����P��8�FHQWUDOQRP�GLMHOX�SRGUXþMD�
PRQLWRULQJD�LVWH�YULMHGQRVWL�L]QRVH�����P������P������P�L����P�ãWR�VH�WXPDþL�VODELMRP�
YRGRSURSXVQRãüX�WDOD�X�NRMLPD�MH�L]JUDÿHQ�NDQDO��
.RG�VQLåHQMD� UD]LQH�SRG]HPQH�YRGH�X� WOX� LVSRG���P��LVWRþQL�GLR�SRGUXþMD���X�SRþHWNX�
GROD]L� GR� VWDQMD� HNYLOLEULMXPD�� D� ]DWLP� L� SULKUDQMXMXüHJ� XWMHFDMD� .DQDOD�� âLULQD� ]RQH�
SULKUDQMLYDQMD��X�XYMHWLPD�NRML�VX�SRWYUÿHQL�WLMHNRP�UD]GREOMD�LVWUDåLYDQMD�QLMH�SUHOD]LOD�
����P�ãLULQH�

2E]LURP� QD� XNXSQL� GXãLN�� SRG]HPQD� YRGD� MH� QD� SRGUXþMX� PRQLWRULQJD� X� GXERNRP�
SRGWDOQRP� DNYLIHUX� �YRGD� ]D� SLüH�� WLMHNRP� ������ JRGLQH� SR� NDNYRüL� RGJRYDUDOD� ,,.�
III.� YUVWL� HNRORãNH� NDNYRüH�� 2QHþLãüHQMH� SRG]HPQH� YRGH� V� IRVIRURP� RG� YHOMDþH� GR�
SURVLQFD�ELOR�MH�YLãH�RG�PDNVLPDOQR�GR]YROMHQH�YULMHGQRVWL��0'.� ������PJ�32

4
�3�/���

6OLþQD� VLWXDFLMD� ]DELOMHåHQD� MH� L� X� SUHWKRGQLP�JRGLQDPD� LVWUDåLYDQMD� LDNR� QH� L� X� LVWLP�
YUHPHQVNLP� UD]GREOMLPD� ãWR� MH� X� VYH]L� V� YUHPHQRP�� QDþLQRP� L� NROLþLQRP� JQRMLGEH�
X]JDMDQLK�SROMRSULYUHGQLK�NXOWXUD��9DOMD�QDJODVLWL�GD�VWDQMH�RQHþLãüHQMD�SRG]HPQH�YRGH�
GXãLNRP�QLMH�DODUPDQWQR��DOL�L]LVNXMH�GRGDWQX�HGXNDFLMX�ORNDOQLK�SROMRSULYUHGQLND�X�FLOMX�
RGJRYRUQLMHJ�L�VWUXþQLMHJ�JRVSRGDUHQMD�
3URGRU�PRJXüLK� SROXWDQDWD� L]� SROMRSULYUHGQH� SURL]YRGQMH� �WHãNL�PHWDOL�� GXãLN�� IRVIRU��
SUHPD�SOLWNRP� WDOQRP��D�SRWRP� L�GXERNRP�YRGRQRVQLNX�SLWNH�YRGH��PRWUHQ� MH�SXWHP�
OL]LPHWDUVNLK�PMHUHQMD��0RQLWRULQJ�MH�YUãHQ�QD�XNXSQR���ORNDFLMD�SRPRüX����OL]LPHWDUD�
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W]Y��(EHUPHL\HURYRJ�WLSD��1D�QDYHGHQLP�ORNDFLMDPD�SUDüHQD�MH�L�YUVWD�ELOMQH�SURL]YRGQMH�
WH� JQRMLGED� X]JDMDQLK� NXOWXUD�� 7LMHNRP� UD]GREOMD� PRQLWRULQJD� QDMþHãüH� VX� X]JDMDQH�
VOMHGHüH�NXOWXUH��NXNXUX]��MHþDP��SãHQLFD��VRMD��OXFHUQD��XOMDQD�UHSLFD�L�VXQFRNUHW��
8WYUÿHQR� MH� GD� NRQFHQWUDFLMH� WHãNLK� PHWDOD� X� SURFMHGQRM� YRGL� �SHUNRODWX�� OL]LPHWDUD�
WLMHNRP� UD]GREOMD� PRQLWRULQJD� JHQHUDOQR� QLVX� SUHGVWDYOMDOH� YHüX� RSDVQRVW� X� SUDYFX�
R]ELOMQLMHJ�]DJDÿHQMD�SRG]HPQLK�YRGD��.RQFHQWUDFLMH�IRVIRUD�X�SHUNRODWX�OL]LPHWDUD�VX�
SRYUHPHQR�SUHOD]LOH�PDNVLPDOQR�GR]YROMHQH�YULMHGQRVWL��0'.��
7LMHNRP�UD]GREOMD�PRQLWRULQJD�XWYUÿHQH�VX�XþHVWDOH�SRMDYH�SRYLãHQH�NRQFHQWUDFLMH�QLWUDWD�
NDR�L�XNXSQRJ�GXãLND�X�SHUNRODWX�OL]LPHWDUD�ãWR�MH�SRWYUÿHQR�L�QD�WHPHOMX�QXPHULþNRJ�
PRGHOLUDQMD�

godine

.XPXODWLYQH�YULMHGQRVWL�NROLþLQH�SURFMHGQH�YRGH��SHUNRODWD��X�������JRGLQL��L]PMHUHQH�
VX� QD� OL]LPHWULPD� X� SROMVNLP� XYMHWLPD�� 6LPXOLUDQH� YULMHGQRVWL� LVWLK� L]UDþXQDWH� VX�
SRPRüX�SURJUDPD�+<'586��'��1XPHULþNH�VX�VLPXODFLMH�SURYHGHQH�X�WUDMDQMX�RG�����
GDQD�SRþHYãL� V����� VLMHþQMHP�������JRGLQH��.XPXODWLYQH�YULMHGQRVWL� SURFLMHÿHQH�YRGH�
L]� OL]LPHWDUD�� VLPXOLUDQH� SRPRüX� SURJUDPD� +<'586��'� RYLVLOH� VX� SUYHQVWYHQR� R�
YULMHGQRVWLPD�RERULQD�L�HYDSRWUDQVSLUDFLMH��0RGHO�MH�XVSMHãQR�VOLMHGLR�L]PMHUHQH�NROLþLQH�
SHUNRODWD�WLMHNRP�LVWUDåLYDQRJ�UD]GREOMD�ãWR�MH�YLGOMLYR�L]�YLVRNLK�YULMHGQRVWL�NRH¿FLMHQWD�
GHWHUPLQDFLMH��52� ������������6OLND�����9LVRNH�YULMHGQRVWL�52�XND]XMX�QD�SRGXGDUQRVW�
X�WHPSRUDOQRM�YDULMDELOQRVWL�LVWHND��LDNR�VX�NRQDþQH�VLPXOLUDQH�NXPXODWLYQH�YULMHGQRVWL�
LVWHND�QHãWR�YLãH�RG�L]PMHUHQLK��.ROLþLQH�SHUNRODWD�X�OL]LPHWULPD�VX�YDULUDOH�RG�ORNDFLMH�
GR�ORNDFLMH�NDNR�VOLMHGL��/

1
 ����PP��/

2
=160,4; L

3
 ������PP��/

4
 ������PP��/

5
=203,6

PP�� /
6
 ������ PP�� .ROLþLQH� SHUNRODWD� VX� ELOH� QHãWR� YLãH� QHJR� SUHWKRGQLK� JRGLQD� V�

RE]LURP�QD�RERULQH��������PP��WH�XSURVMHþHQD�þLQL�RNR������RG�RERULQD�SDOLK�X�������
JRGLQL�ãWR�MH�UH]XOWLUDOR�L�SRYHüDQMHP�SURFMHÿLYDQMD�RQHþLãüLYDOD�GR�GXEOMLK�VORMHYD�WOD�L�
SRG]HPQH�YRGH�
1D�ORNDFLML���WLMHNRP�������JRGLQH�MH�SURYHGHQD�PLQHUDOQD�JQRMLGED�13.����������������
NJ�KD-1���.$1������NJ�KD-1��WLMHNRP�WUDYQMD�L�MRã�MHGQD�GRGDWQD�JQRMLGED�WLMHNRP�OLVWRSDGD�
.$1�RP�����NJ�KD-1��WH�13.���������������NJ�KD-1���3RYHüDQD�NRQFHQWUDFLMD�QLWUDWD�MH�
YLGOMLYD�RGPDK�QDNRQ�SRþHWQH�ID]H�NDG�MH�GRãOR�GR�WUDQVIRUPDFLMH�DPRQLMDND�GR�QLWUDWD��
*QRMLGED�13.�L�.$1�RP�MH�SURYHGHQD�����WUDYQMD�������GDQ��ãWR�MH�GRYHOR�GR�SRYHüDQH�
NRQFHQWUDFLMH�QLWUDWD�QDNRQ�����GDQD��
7DNRÿHU��SULPLMHüHQ� MH� WUHQG�XEU]DQRJ�SURFMHÿLYDQMD�QLWUDWD�X�GXEOMH�VORMHYH� WOD� �LVSRG�
]RQH�NRULMHQD��WLMHNRP�FLMHOH�JRGLQH��ãWR�MH�UH]XOWDW�SRYHüDQLK�NROLþLQD�RERULQD�L�QMLKRYRJ�
UDVSRUHGD��'LR�QLWUDWD�YUHPHQRP�GRVSLMHYD�GR�SRG]HPQLK�YRGD�L�SRVWDMH�QHGRVWXSDQ�]D�
X]JDMDQH� NXOWXUH� WH� X]URNXMH� SRYLãHQMH� NRQFHQWUDFLMD� NRMH� VX� YLGOMLYH� L� X� DQDOL]LUDQLP�
X]RUFLPD�YRGH�L]�KLGURSHGRORãNLK�SMH]RPHWUD�



930

6OLND����,]PMHUHQH�L�VLPXOLUDQH��+<'586��'��NXPXODWLYQH�YULMHGQRVWL�SURFMHGQH�YRGH�
�SHUNRODWD��L]�OL]LPHWDUD�X�������JRGLQL

0RWUHQMH�NDNYRüH�SRYUãLQVNLK�YRGD�QD�SRGUXþMX�'0.%%3�WLMHNRP�������JRGLQH�YUãHQR�
MH�QD�þHWLUL�ORNDFLMH��D�PRWUHQL�VX�VOMHGHüL�SRND]DWHOML��12

3
-N, NH

4
-N, PO

4
-P, SO

4
2-, pH, 

(9���V�FP���(&��GV�P���)H�� i Mn��.

6DGUåDM�XNXSQRJ�GXãLND�L�IRVIRUD�X�SRYUãLQVNRM�YRGL�%LÿD��,VWRþQH�%HUDYH�L�'0.%%3�D�
WLMHNRP�UD]GREOMD�PRQLWRULQJD�YDULUDR�MH�NUR]�YULMHPH��DOL�VX�þHVWR�L]PMHUHQH�SRYLãHQH�
YULMHGQRVWL�NRMH�VX�QHULMHWNR�SUHOD]LOH�PDNVLPDOQR�GRSXãWHQH�NRQFHQWUDFLMH��0'.���3D�
LSDN��YDOMD�QDJODVLWL�NDNR�VX�WH�YULMHGQRVWL�X�������JRGLQL�ELOH�]QDWQR�SRYROMQLMH�X�RGQRVX�
QD�SUHWKRGQH�JRGLQH��
2VWDOH�QDYHGHQH�NRPSRQHQWH�X�SUDYLOX�QLVX�SRND]LYDOH�SRYLãHQH�YULMHGQRVWL�X�SRYUãLQVNRM�
YRGL� WLMHNRP� UD]GREOMD� PRQLWRULQJD�� V� L]X]HWNRP� VUHGQMLK� YULMHGQRVWL� NRQFHQWUDFLMH�
åHOMH]D�L�PDQJDQD��NRMH�VX�WLMHNRP�������JRGLQH�QD�VYLP�ORNDFLMDPD�ELOH�YLãH�RG�0'.��
3RYHüDQH� NRQFHQWUDFLMH� WHãNLK� PHWDOD� X� VHGLPHQWLPD� PHOLRUDFLMVNLK� NDQDOD� PRJX�
QHSRYROMQR��WRNVLþQR��SD�L�NDQFHURJHQR�GMHORYDWL�QD�ELRORãNX�UD]QROLNRVW�X�]RQL�QDYHGHQLK�
KLGURWHKQLþNLK� JUDÿHYLQD.� 6WRJD� VH� RG� ������ JRGLQH� ]DSRþHOR� V� SUDüHQMHP� L� DQDOL]RP�
NRQFHQWUDFLMH�WHãNLK�PHWDOD��&G��&R��&U��&X��0R��1L��3E��=Q�L�+J��X�VHGLPHQWLPD�PXOMD�
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Melioracijskog kanala na dvije lokacije.

.RQFHQWUDFLMH�VYLK�DQDOL]LUDQLK�WHãNLK�PHWDOD�X�VHGLPHQWX�PXOMD�NDQDOD�NUR]�VYH���JRGLQH�
PRQLWRULQJD� ELOH� VX� ]QDWQR� LVSRG�PDNVLPDOQR� GR]YROMHQLK� YULMHGQRVWL� VDGUåDMD� WHãNLK�
PHWDOD�X�SROMRSULYUHGQLP�WOLPD��1�1�����������.

1D� SRGUXþMX� PRQLWRULQJD� �'0.%%3��� NRMH� VH� QDOD]L� QD� SULMHOD]X� L]� VHPLDULGQH� X�
VHPLKXPLGQX�XPMHUHQX�NRQWLQHQWDOQX�NOLPX�XNXSQR�MH�L]GYRMHQR���WLSRYD�WDOD��DOXYLMDOQR��
OLYDGVNR�SVHXGRRJOHMHQR��KLSRJOHMQR��KXPRJOHMQR��DP¿JOHMQR�L�KLGURPHOLRULUDQR�WOR�
'RPLQDQWQL�XWMHFDM�QD�UD]LQX�SRG]HPQH�YRGH��YRGQL�UHåLP��X�WDOQRP�SOLWNRP�DNYLIHUX�
LPDMX� NROLþLQD� L� UDVSRUHG� RERULQD�� SURVWUDQR� VOLYQR� SRGUXþMH�� D� SRVHELFH� GLQDPLND�
YRGRVWDMD� X� ULMHFL� 6DYL� SUL� þHPX� NRPXQLNDFLMD� SRG]HPQLK� YRGD� WDOQRJ� L� GXERNRJ�
vodonosnika pokazuje visoku do vrlo visoku korelaciju. 

'0.%%3�GMHOXMH�EODJR�GUHQLUDMXüH�QD�FLMHORP�SRGUXþMX�PRQLWRULQJD� �X�SURVMHNX�����
GR� ����P� OLMHYR� L� GHVQR� RG� RVL� NDQDOD�� RVLP�QD� NUDMQMHP� LVWRþQRP�GLMHOX�� JGMH� MH� X]�
GUHQLUDMXüL�XWYUÿHQ�L�SULKUDQMXMXüL�XWMHFDM�.DQDOD�QD�YRGQL�UHåLP�WDOD�X�QMHJRYRP�XåHP�
]DREDOMX�� ,QWHQ]LWHW� XWMHFDMD�.DQDOD� RYLVL� SUYHQVWYHQR� RG� JHRORãNH� VWUXNWXUH� VORMHYD� X�
NRMH�MH�NDQDO�XVMHþHQ��UD]LQL�YRGH�X�.DQDOX�L�UD]LQL�SRG]HPQH�YRGH�X�SOLWNRP�WDOQRP�NDR�
L�GXERNRP�YRGRQRVQLNX�SRGUXþMD��
8�SRG]HPQLP� L� SURFMHGQLP�YRGDPD�QD�SRGUXþMX�PRQLWRULQJD�SRYUHPHQR� VX�XWYUÿHQH�
SUHNRPMHUQH� NRQFHQWUDFLMH� XNXSQRJ� GXãLND�� QLWUDWD� L� IRVIRUD� �QDMþHãüH� L]� SUDYFD�
SROMRSULYUHGH�� LDNR�VH�]DGQMLK�JRGLQD�SULPMHüXMH�EODJL� WUHQG�VPDQMHQMD� WLK�YULMHGQRVWL��
7HãNL� PHWDOL� QH� SUHGVWDYOMDMX� RSDVQRVW� ]D� SRG]HPQH� YRGH� SRGUXþMD�� 6OLþQD� VLWXDFLMD�
]DELOMHåHQD�MH�L�X�SRYUãLQVNLP�YRGDPD��LDNR�]DEULQMDYDMX�SRYLãHQH�NRQFHQWUDFLMH�)H�L�0Q��
$QDOL]H�X]RUDND�PXOMD�L]�'0.%%3�SRND]XMX�]QDWQR�PDQMX�NRQFHQWUDFLMX�WHãNLK�PHWDOD�
RG�0'.�NUR]�VYH�þHWLUL�JRGLQH�SUDüHQMD�
,]JUDGQMRP�'0.%%3�RVWYDUHQL�VX�RVQRYQL�SUHGXYMHWL�]D�QDYRGQMDYDQMH�SROMRSULYUHGQLK�
SRYUãLQD�NRMLPD�RELOXMH�]DREDOMH�NDQDOD��
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6$ä(7$.��=D�SRWUHEH�YODVWLWH�SROMRSULYUHGQH�SURL]YRGQMH�.D]QLRQLFD�X�9DOWXUL�NRULVWL�
VXVWDY� QDYRGQMDYDQMD� NRML� XNOMXþXMH� DNXPXODFLMX� %DNUDQMXãD�� FUSQX� VWDQLFX�� GLVWULEX-

FLMVNX�FMHYRYRGQX�PUHåX� WH�GREDYQL� VXVWDY�NRMLP�VH�SXQL� DNXPXODFLMD��$QDOL]LUDQL� VX�
UL]LFL� RG� SRMDYH� KLGUDXOLþNRJ� XGDUD� XVOLMHG� QDJORJ� DXWRPDWVNRJ� ]DWYDUDQMD� YHQWLOD� QD�
URORPDWLPD�RGQRVQR�SURYHGHQD� MH�SURYMHUD�PDNVLPDOQLK�PRJXüLK� WODNRYD�X� VXVWDYX�X�
WLP�VOXþDMHYLPD��8�DQDOL]L�MH�NRULãWHQ�YODVWLWL�UDþXQDOQL�SURJUDP�675$1�X�NRMHP�MH�LP-

SOHPHQWLUDQ� QXPHULþNL�PRGHO� WHPHOMHQ� QD�$OOLHYLMHYRP��'�PRGHOX� VWUXMDQMD� WHNXüLQH�
X�FLMHYLPD��3URYHGHQL� VX�SURUDþXQL�]D�þHWLUL�EU]LQH�]DWYDUDQMD�YHQWLOD�QD� URORPDWLPD� L�
]D�WUL� ORNDFLMH�NRULãWHQRJ�KLGUDQWD��'RELYHQL�UH]XOWDWL�VLPXODFLMD�SRND]XMX�GD�VH�SRUDVW�
WODND�XVOLMHG�KLGUDXOLþNRJ�XGDUD�X]URNRYDQRJ�QDJOLP�]DWYDUDQMHP�YHQWLOD�QD�XUHÿDMLPD�]D�
QDYRGQMDYDQMH��YULMHPH�]DWYDUDQMD�����V��NUHüH�X�UDVSRQX���������EDU��1DGDOMH��UH]XOWDWL�
MDVQR� SRND]XMX� GD� VH� SRUDVW� WODND� XVOLMHG� KLGUDXOLþNRJ� XGDUD� ELWQR� VPDQMXMH� VD� VPDQ-

MHQMHP�EU]LQH�]DWYDUDQMD�YHQWLOD�QD�XUHÿDMX�]D�QDYRGQMDYDQMH��8�WRP�VPLVOX�SURYHGHQD�
DQDOL]D�XSXüXMH�QD�]DNOMXþDN�GD�VH�SUREOHP�KLGUDXOLþNRJ�XGDUD�PRåH�X�SRWSXQRVWL�ULMHãLWL�
VSRULMLP�]DWYDUDQMHP�YHQWLOD�QD�XUHÿDMX�]D�QDYRGQMDYDQMH�
./-8ý1(�5,-(ý,� QDYRGQMDYDQMH��KLGUDXOLþNL�XGDU��WUDQ]LMHQWQH�SRMDYH���'�QXPHULþNL�
PRGHO��URORPDW

$%675$&7��)RU�LWV�RZQ�DJULFXOWXUDO�SURGXFWLRQ��WKH�9DOWXUD�3HQLWHQWLDU\�XVHV�DQ�LUULJD-
WLRQ� V\VWHP� FRQVLVWLQJ� RI� WKH�%DNUDQMXãD� UHVHUYRLU�� D� SXPSLQJ� VWDWLRQ�� SLSHOLQH� GLVWUL-
EXWLRQ�QHWZRUN�DQG�VXSSO\�V\VWHP�¿OOLQJ� WKH�UHVHUYRLU��7KH�ULVNV�RI�D�K\GUDXOLF�VKRFN�
RFFXUUHQFH�GXH�WR�D�VXGGHQ�DXWRPDWLF�VKXWGRZQ�RI�WKH�WUDYHOLQJ�VSULQNOHUV¶�YDOYHV�ZHUH�
DQDO\VHG��L�H��D�FKHFN�RI�WKH�PD[LPXP�SRVVLEOH�SUHVVXUHV�LQ�WKH�V\VWHP�LQ�VXFK�FDVHV�ZDV�
SHUIRUPHG��7KH�DQDO\VLV�XVHG� WKH�FRPSXWHU�SURJUDP�675$1�� LQWHUQDOO\�GHYHORSHG�� LQ�
ZKLFK�D�QXPHULFDO�PRGHO�EDVHG�RQ�WKH�$OOLHYL��'�ÀXLG�ÀRZ�PRGHO�ZDV� LPSOHPHQWHG��
7KH�FDOFXODWLRQV�ZHUH�SHUIRUPHG�IRU�IRXU�VSULQNOHU�YDOYH�FORVLQJ�VSHHGV�DQG�WKUHH�ORFD-
WLRQV�RI�WKH�XVHG�K\GUDQW��7KH�REWDLQHG�VLPXODWLRQ�UHVXOWV�VKRZ�WKDW�WKH�SUHVVXUH�LQFUHDVH�
GXH�WR�D�K\GUDXOLF�VKRFN�FDXVHG�E\�D�VXGGHQ�FORVXUH�RI� WKH� WUDYHOLQJ�VSULQNOHUV¶�YDOYH�
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�FORVLQJ�WLPH�����V��UDQJHV�IURP�����WR�����EDU��$GGLWLRQDOO\��WKH�UHVXOWV�FOHDUO\�VKRZ�WKDW�
WKH�SUHVVXUH�LQFUHDVH�GXH�WR�D�K\GUDXOLF�VKRFN�LV�VLJQL¿FDQWO\�UHGXFHG�E\�GHFUHDVLQJ�WKH�
YDOYH�FORVLQJ�VSHHG��,Q�WKLV�UHJDUG��WKH�FRQGXFWHG�DQDO\VLV�VXJJHVWV�WKDW�WKH�SUREOHP�RI�
K\GUDXOLF�VKRFN�FDQ�EH�IXOO\�VROYHG�E\�D�VORZHU�FORVLQJ�RI�WKH�VSULQNOHU�YDOYH�
.(<:25'6� LUULJDWLRQ��ZDWHU�KDPPHU��K\GUDXOLF�WUDQVLHQWV���'�QXPHULFDO�PRGHO��WUD�
veling sprinkler

1. UVOD

.D]QLRQLFD� X� 9DOWXUL� ]D� SRWUHEH� YODVWLWH� SROMRSULYUHGQH� SURL]YRGQMH� NRULVWL� ���� KD�
SROMRSULYUHGQLK� SRYUãLQD� X� 9DOWXUVNRP� SROMX� X� ]DOHÿX� 3XOH�� .D]QLRQLFD� MH� WLMHNRP�
SHGHVHWLK� L� ãH]GHVHWLK� JRGLQD� SURãORJ� VWROMHüD� L]JUDGLOD� VXVWDY� QDYRGQMDYDQMD� NRML� MH�
SRNULYDR�RNR�����KD�SROMRSULYUHGQLK�SRYUãLQD��8� UD]GREOMX�RG�������GR�������JRGLQH�
VXVWDY�QDYRGQMDYDQMD�9DOWXUD�REQRYOMHQ�MH�WH�SURãLUHQ�L]JUDGQMRP�QRYLK�FMHYRYRGD�L�QRYH�
YHOLNH� DNXPXODFLMH�%DNUDQMXãD� NDSDFLWHWD� ��������P3� VD� FUSQRP� VWDQLFRP�� L]� NRMH� VH�
GDQDV�FUSL�YRGD�]D�SRWUHEH�QDYRGQMDYDQMD�SROMRSULYUHGQLK�SRYUãLQD�.D]QLRQLFH��
,]�DNXPXODFLMH�GR�FUSQH�VWDQLFH�YRGH�GYLMH�+'3(�FLMHYL�SURPMHUD�����PP�SRVWDYOMHQH�
XQXWDU�EHWRQVNRJ�PLNURWXQHOD��RGDNOH�VH�YRGD�GDOMH�XSXüXMH�X�GLVWULEXFLMVNX�PUHåX�VXVWDYD�
QDYRGQMDYDQMD�� &USQD� VWDQLFD� VDGUåL� þHWLUL� FUSNH� X� SDUDOHOQRP� UDGX�� NRMH� UHDOL]LUDMX�
PDNVLPDOQL�SURWRN�RG�����O�V�L�L]OD]QL�WODN�RG��������P�VWXSFD�YRGH��&USQD�VWDQLFD�MH�V�
GLVWULEXFLMVNRP�PUHåRP�SRYH]DQD� OLMHYDQR�åHOMH]QRP�FLMHYL�XQXWUDãQMHJ�SURPMHUD�����
PP��GRN�VDP�GLVWULEXFLMVNL�GLR�VXVWDYD�þLQH�FLMHYL�RG�SROLHWLOHQD� �+'3(���XQXWUDãQMLK�
SURPMHUD�����PP������PP������PP�L�����PP�
��=D�QDYRGQMDYDQMH�VH�WUHQXWQR�NRULVWH�URORPDWL�WLSD�2&0,6�����L�,UULJD]LRQH�9HQHWR������
PDNVLPDOQRJ�NDSDFLWHWD�������O�V�L�SRWUHEQRJ�WODND���EDU��6OLND����

6OLND����5RORPDW�2&0,6�����QD�SROMRSULYUHGQRM�SRYUãLQL�X�9DOWXUL

+LGUDXOLþNL� �YRGQL�� XGDU� MH� SRMDYD� QDJORJ� SRUDVWD� WODND� SUL� QDJORP� SUHNLGX� VWUXMDQMD�
RGQRVQR�QDJORM�SURPMHQL�EU]LQH�VWUXMDQMD�ÀXLGD�X�QHNRM�WRþNL�FMHYRYRGQRJ�VXVWDYD��3UL�
UDGX� VXVWDYD� QDYRGQMDYDQMD� KLGUDXOLþNL� XGDU� VH� PRåH� SRMDYLWL� XVOLMHG� QDJORJ� SUHNLGD�
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VWUXMDQMD�QD�SHULIHULML�GLVWULEXFLMVNRJ�VXVWDYD�X]URNRYDQRJ�]DWYDUDQMHP�YHQWLOD�QD�XUHÿDMX�
za navodnjavanje. 

6�RE]LURP�GD�VH�YHQWLOL�QD�XUHÿDMLPD�]D�QDYRGQMDYDQMH�]DWYDUDMX�DXWRPDWVNL�L�WR�YHOLNRP�
EU]LQRP��PRJXüH�MH�GD�EL�WODN�QHSRVUHGQR�X]YRGQR�RG�KLGUDQWD��QD�NRML�MH�VSRMHQ�XUHÿDM�
]D�QDYRGQMDYDQMH��SRUDVWDR�GR�RSDVQLK�YHOLþLQD�V�RE]LURP�QD�YLVRNR�UDGQR�RSWHUHüHQMH�
XJUDÿHQLK�+'3(�FLMHYL��6WRJD�MH�SURYHGHQD�DQDOL]D�SRMDYH�KLGUDXOLþNRJ�XGDUD�L]D]YDQRJ�
QDJOLP�DXWRPDWVNLP�]DWYDUDQMHP�YHQWLOD�QD�XUHÿDMLPD�]D�QDYRGQMDYDQMH�

=D� SRWUHEH� UDþXQDOQRJ� PRGHOLUDQMD� KLGUDXOLþNRJ� XGDUD� NRULãWHQ� MH� UDþXQDOQL� SURJUDP�
675$1�� X� þLMHP� UD]YRMX� VX� VXGMHORYDOL� L� DXWRUL� RYRJ� HODERUDWD�� 5DþXQDOQL� SURJUDP�
675$1�GR�GDQDV�MH�XSRWULMHEOMHQ�QD�QL]X�VWUXþQLK�HODERUDWD�L�VWXGLMD��NDR�L�X�]QDQVWYHQLP�
LVWUDåLYDQMLPD��6RSWD�L�GUXJL��������âNL¿ü�L�GUXJL��������âNL¿ü�L�GUXJL��������
,PSOHPHQWLUDQL�QXPHULþNL�PRGHO�WHPHOML�VH�QD��'�QHVWDFLRQDUQRP�$OOLHYLMHYRP�PRGHOX�
VWUXMDQMD� WHNXüLQH�X�FLMHYLPD��NRML�SDN�SURL]OD]L� L]�GLUHNWQH�SULPMHQH�]DNRQD�RþXYDQMD�
PDVH� L� NROLþLQH� JLEDQMD��0RGHO� QH� SUHWSRVWDYOMD� SRMDYX� NDYLWDFLMH� L� SURPMHQX� JXVWRüH�
ÀXLGD�XVOLMHG�SURPMHQH�WODND�X�FLMHYL��.RQDþQL�REOLN�$OOLHYLMHYRJ�PRGHOD�PRåH�VH�]DSLVDWL�
X�REOLNX�VXVWDYD�SDUFLMDOQLK�GLIHUHQFLMDOQLK�MHGQDGåEL�

gdje je 4�[�W��YROXPQL�SURWRN��+�[�W��SLH]RPHWULþND�YLVLQD��]EURM�WODND�L]UDåHQRJ�X�YLVLQL�
VWXSFD�ÀXLGD�L�JHRGHWVNH�YLVLQH���A�SRYUãLQD�SRSUHþQRJ�SUHVMHND�FLMHYL��D��SURPMHU�FLMHYL���
F�EU]LQD�]YXND�L�Ȝ��NRH¿FLMHQW�WUHQMD��%U]LQD�]YXND�F�MH�EU]LQD�NRMRP�SRUHPHüDML��WODþQL�
YDORYL��SURSDJLUDMX�NUR]�ÀXLG�
'LIHUHQFLMDOQH�MHGQDGåEH���������RSLVXMX�VWUXMDQMH�ÀXLGD�L�SURSDJDFLMX�KLGUDXOLþNRJ�XGDUD�
X� MHGQRM� FLMHYL�� =D� SRWUHEH�PRGHOLUDQMD� YLãH� UD]OLþLWLK� FLMHYL�� JUDQDQMD�� LWG��� X�PRGHOX�
VH�GH¿QLUDMX�VSRMHYL�X�NRMLPD�VH�SURSLVXMH� MHGQDND�SLH]RPHWULþND�YLVLQD�QD�NUDMHYLPD�
VYLK�VSRMHQLK�FLMHYL�WH�MHGQDNRVW�XNXSQLK�XOD]QLK�L�L]OD]QLK�SURWRND�]D�VYH�VSRMHQH�FLMHYL�
X� WRþNL� VSRMD�� 7DNRÿHU�� ]D� SRWUHEH�PRGHOLUDQMD� VWUXMDQMD� X� GLVWULEXFLMVNRP� FMHYRYRGX�
VXVWDYD�QDYRGQMDYDQMD�SRWUHEQR�MH�]DGDWL�SURWRN�QD�KLGUDQWX��ãWR�VH�]DGDMH�NDR�YUHPHQVND�
IXQNFLMD�SURWRND�QD�L]OD]X�YRGH�L]�FMHYRYRGD�4iz�W����.RQDþQR��QD�XOD]X�X�VXVWDY�SRWUHEQR�
MH�]DGDWL�SR]QDWL�WODN��NRML�VH�WLSLþQR�QH�PLMHQMD�X�YUHPHQX��WM��HXO� �FRQVW .
8SRWUHERP�RSLVDQRJ�PDWHPDWLþNRJ�PRGHOD�RGQRVQR�UD]YLMHQRJ�VRIWYHUD�675$1��IRUPL�
UDQ� MH� PRGHO� VXVWDYD� QDYRGQMDYDQMD� ]D� SRWUHEH� DQDOL]H� SRMDYH� KLGUDXOLþNRJ� XGDUD�� V�
HOHPHQWLPD�PRGHOD�SULND]DQLP�VKHPRP�QD�6OLFL���

(1)

(2)
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6OLND����6KHPD�PRGHOLUDQRJ�GLMHOD�VXVWDYD�QDYRGQMDYDQMD

2YDNR�GH¿QLUDQL�PRGHO�NRULãWHQ�MH�X�YLãH�YDULMDQWL��NDNR�MH�WR�RSLVDQR�X�QDVWDYNX��7DEOLFD�
����9DULMDQWH�VH�UD]OLNXMX�SR�GXOMLQL�PDJLVWUDOQH�+'3(�FLMHYL��LP��WH�SURPMHUX�L�GXOMLQL�
SHULIHUQH�+'3(�FLMHYL���DS i LS���.RULãWHQH�YDULMDQWH�PRGHOD�RGJRYDUDMX�UHDOQRM�XSRWUHEL�
L]DEUDQLK�KLGUDQDWD�X�VXVWDYX�QDYRGQMDYDQMD�

7DEOLFD����9DULMDQWH�PRGHOD

Varijanta Duljina magistralne 
HDPE cijevi 

Promjer periferne 
HDPE cijevi

Duljina periferne 
HDPE cijevi 

A 380 110 95

B 1195 158 415

C 40 277 130

1D� WHPHOMX� SRGDWDND� R� FLMHYLPD� L]� NDWDORJD� SURL]YRÿDþD� 3LSHOLIH� RGUHÿHQD� MH�
EU]LQD� ]YXND� X� +'3(� FLMHYLPD� FHDPE  � ���� P�V� L� EU]LQD� ]YXND� X� OLMHYDQR�åHOMH]QRM�
cijevi FGXFW ������P�V��6�RE]LURP�QD�RJUDQLþHQH�LQIRUPDFLMH�R�ÀHNVLELOQRM�FLMHYL�NRMRP�
VH�XUHÿDM�]D�QDYRGQMDYDQMH�SULNOMXþXMH�QD�KLGUDQW��RQD� MH�X�PRGHOX�UHSUH]HQWLUDQD�NDR�
þYUVWD�+'3(�FLMHY�LVWLK�NDUDNWHULVWLND�NDR�L�RVWDOH�FLMHYL�GLVWULEXFLMVNRJ�VXVWDYD��ãWR�MH�
LQåHQMHUVNL�NRQ]HUYDWLYQR�MHU�YHüD�HODVWLþQRVW�FLMHYL�DPRUWL]LUD�RVFLODFLMH�WODND�

3. REZULTATI SIMULACIJA

1D�XVSRVWDYOMHQRP�QXPHULþNRP�PRGHOX�KLGUDXOLþNRJ�XGDUD�SURYHGHQH�VX�VLPXODFLMH�]D�
WUL�YDULMDQWH�PRGHOD�L�UD]OLþLWH�SRVWDYNH�UXEQLK�XYMHWD�RGQRVQR�EU]LQH�]DWYDUDQMD�YHQWLOD�
QD�XUHÿDMX�]D�QDYRGQMDYDQMH�
3RþHWQL� VWDFLRQDUQL� SURWRN� X� SURYHGHQLP� VLPXODFLMDPD� L]QRVL� ��� O�V�� ãWR� RGJRYDUD�
PDNVLPDOQRP� NDSDFLWHWX� NRULãWHQLK� URORPDWD�� 7LPH� VH� PRGHOLUD� LVNOMXþHQMH� MHGQRJ�
XUHÿDMD�]D�QDYRGQMDYDQMH��ãWR�SUHGVWDYOMD�UHDOQX�VLWXDFLMX�X�UDGX�VXVWDYD�QDYRGQMDYDQMD�
MHU�MH�JRWRYR�QHPRJXüH�GD�VH�X�GDQRP�WUHQXWNX�LVWRYUHPHQR�DXWRPDWVNL�LVNOMXþH�GYD�LOL�
YLãH�SRWSXQR�QH]DYLVQD�XUHÿDMD�
3URYHGHQL�VX�SURUDþXQL�]D�þHWLUL�YUHPHQD�]DWYDUDQMD�YHQWLOD������V����V�����V�L����V���ãWR�
MH�X�PRGHOX� LPSOHPHQWLUDQR�SXWHP� UXEQRJ�XYMHWD�SURWRND�QD� L]OD]QRM�JUDQLFL�4iz�W�, s 

RGJRYDUDMXüLP�WUDMDQMHP�OLQHDUQRJ�VPDQMHQMD�SURWRND�RG�PDNVLPDOQRJ�SURWRND�����O�V��
GR�QXOWRJ�SURWRND��6OLND�����5XEQL�XYMHWL�WODND�VX�]D�VYDNX�VLPXODFLMX�WDNR�SRVWDYOMHQL�
GD�VH�QD�QL]YRGQRP�NUDMX�PRGHOD�SRVWLåX�WODNRYL�RG�������P�VWXSFD�YRGH����������EDU���
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ãWR�MHVW�X�RNYLUX�UHDOQLK�YULMHGQRVWL��DOL�L�¿]LNDOQR�LUHOHYDQWQR�MHU�QH�XWMHþH�QD�DPSOLWXGX�
RVFLODFLMH�WODND�KLGUDXOLþNRJ�XGDUD��3RþHWQL�XYMHW��VWUXMDQMH�X�WUHQXWNX�t = 0 )�GH¿QLUDQ�MH�
VWDFLRQDUQLP�VWUXMDQMHP�SURWRND����O�V�NUR]�PRGHOLUDQL�VXVWDY�

6OLND����3ULPMHU�UXEQRJ�XYMHWD�SURWRND�4iz�W� QD�QL]YRGQRM�VWUDQL�ÀHNVLELOQH�FLMHYL
�]DWYDUDQMH�YHQWLOD�QD�URORPDWX�X�SHULRGX�RG���V�

8� QDVWDYNX� VX� GDQL� UH]XOWDWL� ]D� WUL� YDULMDQWH� PRGHOD� �7DEOLFD� ��� L� ]D� þHWLUL� YUHPHQD�
]DWYDUDQMD� YHQWLOD� QD� XUHÿDMX� ]D� QDYRGQMDYDQMH� �6OLNH� ������ 5H]XOWDWL� SULND]XMX� VDPR�
SUYLK�QHNROLNR�RVFLODFLMD�WODND�+�W���MHU�VX�DPSOLWXGH�NDVQLMLK�WODþQLK�YDORYD�VYH�VODELMH�

6OLND����2VFLODFLMH�WODND�QD�GLVWULEXFLMVNRM�FLMHYL�SUL�KLGUDQWX��YDULMDQWD�$��SHULIHUQD�
FLMHY�ĭ����PP���]DWYDUDQMH�YHQWLOD�X������������L����V��UHGRP�RG�JRUH�OLMHYR�
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6OLND����2VFLODFLMH�WODND�QD�GLVWULEXFLMVNRM�FLMHYL�SUL�KLGUDQWX��YDULMDQWD�%��SHULIHUQD�
FLMHY�ĭ����PP���]DWYDUDQMH�YHQWLOD�X������������L����V��UHGRP�RG�JRUH�OLMHYR�

6OLND����2VFLODFLMH�WODND�QD�GLVWULEXFLMVNRM�FLMHYL�SUL�KLGUDQWX��YDULMDQWD�&��SHULIHUQD�
FLMHY�ĭ����PP���]DWYDUDQMH�YHQWLOD�X������������L����V��UHGRP�RG�JRUH�OLMHYR�
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*RUH�SULND]DQL�UH]XOWDWL�VLPXODFLMD�KLGUDXOLþNRJ�XGDUD��6OLNH������SRND]XMX�GD�VH�SRUDVW�
WODND�XVOLMHG�KLGUDXOLþNRJ�XGDUD�X]URNRYDQRJ�QDJOLP�]DWYDUDQMHP�YHQWLOD�QD�XUHÿDMLPD�
]D�QDYRGQMDYDQMH��YULMHPH�]DWYDUDQMD�����V��NUHüH�X�UDVSRQX�RG���������EDU��2þHNLYDQR��
KLGUDXOLþNL�XGDU�MH�QDMVQDåQLML�QD�FLMHYLPD�PDQMHJ�SRSUHþQRJ�SUHVMHND��XQXWDUQML�SURPMHU�
ĭ����PP�L�ĭ����PP���GRN�MH�QD�YHüLP�FLMHYLPD�GRELYHQL�SRUDVW�WODND�XJODYQRP�SXQR�
PDQML�
6DåHWL�SUHJOHG�RYLK�UH]XOWDWD�GDQ�MH�QD�JUDIX�NRML�SULND]XMH�WODNRYH�X�VXVWDYX�X�]DYLVQRVWL�
R�EU]LQL�]DWYDUDQMD�YHQWLOD�QD�XUHÿDMLPD�]D�QDYRGQMDYDQMH��6OLND�����5DGQL�WODN�X�VXVWDYX�
�SUL�QRUPDOQRP�UDGX��EH]�KLGUDXOLþNRJ�XGDUD��NUHüH�VH�RG�PLQLPDOQLK���EDU��UDGQL�WODN�
URORPDWD��GR�PDNVLPDOQLK�����EDU��'UXåHWD�L�GUXJL��������

6OLND����7ODN�X�VXVWDYX�X�]DYLVQRVWL�R�EU]LQL�]DWYDUDQMD�YHQWLOD�QD�XUHÿDMX
za navodnjavanje

,]�GRELYHQLK�UH]XOWDWD�MDVQR�MH�GD�VH�SRUDVW�WODND�XVOLMHG�KLGUDXOLþNRJ�XGDUD�NRQ]LVWHQWQR�
VPDQMXMH�VD�VPDQMHQMHP�EU]LQH�]DWYDUDQMD�YHQWLOD�QD�XUHÿDMX�]D�QDYRGQMDYDQMH��9Hü�]D�
]DWYDUDQMH�X�SHULRGX�RG�������V�SRUDVW�WODND�QH�SUHOD]L�PDNVLPXP�RG���������EDU��ãWR�X�
QDþHOX�QH�SUHGVWDYOMD� VPHWQMX�]D�XJUDÿHQH�+'3(�FLMHYL��6WRJD� VYDNDNR� WUHED� UMHãHQMH�
RYRJ�SUREOHPD�SUYHQVWYHQR�WUDåLWL�X�WHKQLþNLP�UMHãHQMLPD�NRMLPD�VH�RPRJXüDYD�VSRULMH�
]DWYDUDQMH�YHQWLOD�QD�XUHÿDMX�]D�QDYRGQMDYDQMH�
��=D�]DWYDUDQMH�X�SHULRGX�RG���V��NRMH�VH�VWDQGDUGQR�L]YRGL�QD�XUHÿDMX�2FPLV������SRUDVW�
WODND�NUHüH�VH�X�UDVSRQX���������EDU��7DNDY�SRUDVW�WODND�PRåH�VH�VPDWUDWL�QHRSDVQLP�GRN�
JRG�QD�KLGUDQWX�WODN�QH�SUHOD]L�YULMHGQRVW�RG�����EDU��ãWR�MHVW�WHKQLþNL�L]YHGLYR�X�YHüLQL�
UDGQLK�UHåLPD�VXVWDYD��6�GUXJH�VWUDQH��WUHQXWQR�]DWYDUDQMH�YHQWLOD��YULMHPH�]DWYDUDQMD�����
V���NDNYR�VH�L]YRGL�QD�XUHÿDMX�,UULJD]LRQH�9HQHWR������X]URNRYDW�üH�YUOR�YHOLNH�WODNRYH�X�
VXVWDYX��RNYLUQR�GR�����������EDU���ãWR�VD�VRERP�QRVL�ELWQR�SRYHüDQH�UL]LNH�RG�RãWHüHQMD�
FLMHYL� RGQRVQR� GRYRGL� X� SLWDQMH� VLJXUDQ� UDG� FLMHORJ� VXVWDYD��2YDNR� HNVWUHPQR� YLVRNL�
WODNRYL��LDNR�MHVX�NUDWNRWUDMQL��VNUDüXMX�åLYRWQL�YLMHN�FLMHYL�WH�SRVOMHGLþQR�SUHGVWDYOMDMX�
R]ELOMDQ�UL]LN�]D�WUDMQR�LVSUDYQR�IXQNFLRQLUDQMH�VXVWDYD�QDYRGQMDYDQMD�
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8�UDGX�VX�DQDOL]LUDQH�SRMDYH�KLGUDXOLþNRJ�XGDUD�XVOLMHG�QDJORJ�DXWRPDWVNRJ�]DWYDUDQMD�
YHQWLOD�QD�XUHÿDMLPD�]D�QDYRGQMDYDQMH�XSRWUHERP��'�QXPHULþNRJ�PRGHOD�VWUXMDQMD�ÀXLGD�
X�FLMHYLPD��3URYHGHQL�VX�SURUDþXQL�]D�þHWLUL�EU]LQH�]DWYDUDQMD�YHQWLOD�QD�URORPDWLPD�L�]D�
WUL�L]DEUDQD�KLGUDQWD�X�XSRWUHEL�
3URYHGHQD�DQDOL]D�SRND]XMH�GD�KLGUDXOLþNL�XGDU�SUHGVWDYOMD�UHDOQR�RSWHUHüHQMH�]D�VXVWDY�
QDYRGQMDYDQMD�9DOWXUD�L�NDR�WDNYRJ�JD�VH�QH�PRåH�]DQHPDULWL��'RELYHQL�UH]XOWDWL�VLPXODFLMD�
KLGUDXOLþNRJ�XGDUD�SRND]XMX�GD�VH�SRUDVW�WODND�XVOLMHG�KLGUDXOLþNRJ�XGDUD�X]URNRYDQRJ�
QDJOLP�]DWYDUDQMHP�YHQWLOD�QD�URORPDWLPD��YULMHPH�]DWYDUDQMD�����V��NUHüH�X�UDVSRQX�����
9,5 bar. 7DNYL�UH]XOWDWL�VLPXODFLMD�X�VNODGX�VX�VD�GUXJLP�UH]XOWDWLPD�L]�OLWHUDWXUH��$QDQLü�L�
*MHWYDM���������WH�NDR�WDNYL�XSXüXMX�QD�VWDQGDUGQH�SULMHGORJH�UMHãHQMD�RGQRVQR�SRND]XMX�
GD�VH�SUREOHP�KLGUDXOLþNRJ�XGDUD�PRåH�X�SRWSXQRVWL�ULMHãLWL�VSRULMLP�]DWYDUDQMHP�YHQWLOD�
QD�XUHÿDMX�]D�QDYRGQMDYDQMH�
6�RE]LURP�GD�URORPDWL�2FPLV�����YHü�SRVMHGXMX�XUHÿDM�]D�UHJXODFLMX�EU]LQH�]DWYDUDQMD��WX�
EL�PRJXüQRVW�VYDNDNR�WUHEDOR�LVNRULVWLWL�L�SRGHVLWL�EU]LQX�]DWYDUDQMD�QD�������V��LOL�GXåH���
7DNRÿHU�� DNR�SRVWRML� WHKQLþND�RSFLMD� SULODJRGEH� L� RVWDOLK� XUHÿDMD� ]D� QDYRGQMDYDQMH� QD�
XVSRUHQR�]DWYDUDQMH�YHQWLOD��SUHSRUXND�MH�SURYHVWL�WDNYX�QDGRJUDGQMX�
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>�@� $QDQLü�� 0�� 7��� *MHWYDM�� *��� �������� 9RGQL� XGDU� X� VXVWDYLPD� QDYRGQMDYDQMD,

*UDÿHYLQDU������������������
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XYMHWLPD�WH�SULMHGORJ�UMHãHQMD��6YHXþLOLãWH�X�5LMHFL��7HKQLþNL�IDNXOWHW��5LMHND�
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Nedjelja.
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[6] 6RSWD��/���0DüHãLü��6���ýUQMDULü�äLF��1���âNL¿ü��-���'UXåHWD��6���&UQNRYLü��%�����������

1XPHULþNH�VLPXODFLMH�KLGUDXOLþNLK�WUDQ]LMHQDWD�X�+(�5LMHND��6YHXþLOLãWH�X�5LMHFL��
7HKQLþNL�IDNXOWHW��5LMHND�
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AUTORI

L]Y�SURI�GU�VF��6LQLãD�'UXåHWD�a
GRF�GU�VF��%RMDQ�&UQNRYLü�b
-HUNR�âNL¿ü��GLSO�LQJ��c
GU�VF��'DQNR�+ROMHYLü�d

a� 6YHXþLOLãWH�X�5LMHFL��7HKQLþNL�IDNXOWHW��9XNRYDUVND�����5LMHND���������+UYDWVND�
� VLQLVD�GUX]HWD#ULWHK�KU
b� 6YHXþLOLãWH�X�5LMHFL��2GMHO�]D�PDWHPDWLNX��5DGPLOH�0DWHMþLü����5LMHND��������
� +UYDWVND��ERMDQ�FUQNRYLF#XQUL�KU
c� 6YHXþLOLãWH�X�5LMHFL��7HKQLþNL�IDNXOWHW��9XNRYDUVND�����5LMHND���������+UYDWVND�
� MHUNR�VNL¿F#ULWHK�KU
d� +UYDWVNH�YRGH��9HUGLMHYD����5LMHND���������+UYDWVND��GDQNR�KROMHYLF#YRGD�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.35.

OPTIMALIZACIJA PROJEKTNOG RJEŠENJA SUSTAVA 

POJAVA 

6$ä(7$.�� /LãDQVNR� SROMH� MH� GLR� .RåORYDþNR� ±� 0RUSRODþNRJ� SROMD� NRMH� VH� SURWHåH�
L]PHÿX�%HQNRYFD�QD�VMHYHUR]DSDGX� WH�0RUSRODþH� L�äDåYLüD�QD� MXJRLVWRNX��3UHGPHWQR�
PHOLRUDFLMVNR� SRGUXþMH�äDåYLü� SUHGVWDYOMD� XUHÿHQL� GLR�/LãDQVNRJ� SROMD� EUXWR� SRYUãLQH�
����KD��1D�LVWRP�VH�L]YRGL�VXVWDY�QDYRGQMDYDQMD�/LãDQVNR�SROMH�±�SRGUXþMH�äDåYLü��3UR-

MHNWQR�UMHãHQMH�MH�SURãOR�SRVWXSNH�UHYL]LMH��UHFHQ]LMH�L�UDVSUDYH�QD�VWUXþQLP�WLMHOLPD�GL-
RQLND�SURMHNWD��&LOM�RYH�SURFHGXUH�ELOR�MH�SRVWL]DQMH�RSWLPDOQRJ�WHKQLþNRJ�UMHãHQMD�VXV-
WDYD�QDYRGQMDYDQMD��NRMH�üH�RVLJXUDWL�PDNVLPDOQX�XþLQNRYLWRVW�FLMHORJ�VXVWDYD�X]�XYMHW�
PLQLPDOL]LUDQLK� WURãNRYD� L]JUDGQMH� L� HNVSORDWDFLMH� WH� SULKYDWOMLYRJ� XWMHFDMD� QD� RNROLã��
3URYHGHQH� VWUXþQH� UDVSUDYH� GRYHOH� VX� GR� L]PMHQD� X� SURMHNWX� NRMH� VX� QDGDOMH� LQLFLUDOH�
SURYHGEX�GRGDWQLK�DQDOL]D�L�L]UDþXQD��-HGQD�RG�GRGDWQLK�DQDOL]D�NRMX�MH�WUHEDOR�GHWDOM-
QR�UD]UDGLWL�SR�SULMHGORJX�UHFHQ]LMH�ELOD�MH�DQDOL]D�QHVWDFLRQDUQLK�SRMDYD��8�XVYRMHQRP�
UMHãHQMX�VXVWDYD�QDYRGQMDYDQMD�YRGD�VH�]DKYDüD�L]�SRG]HPOMD�EXQDULPD�%��L�%���VYDNL�
NDSDFLWHWD����O�V�L�GXELQH����P��NRMLPD�VH�SXQL�]HPOMDQD�DNXPXODFLMD�YROXPHQD��������
Pñ�� ,]�DNXPXODFLMH�YRGD�VH�FUSQLP�SRVWURMHQMHP�XNXSQRJ�NDSDFLWHWD������� O�V� WODþL�X�
GLVWULEXFLMVNX�3(+'�PUHåX�GXOMLQH�����NP��SUR¿OD�RG�����PP�GR�����PP��9RGD�VH�SR�
WDEODPD�GLVWULEXLUD�QD����L]OMHYQRP�PMHVWX�KLGUDQWX��3URYHGHQD�MH�DQDOL]D�QHVWDFLRQDUQLK�
SRMDYD�X�VXVWDYX�FUSQD�VWDQLFD���GLVWULEXFLMVND�PUHåD�QD�KLGUDXOLþNRP�PRGHOX�NDNR�EL�VH�
PRJOD�GH¿QLUDWL�]DãWLWD�RG�YRGQRJ�XGDUD��3URUDþXQ�MH�UDÿHQ�]D�NRQDþQL�XVYRMHQL�NDSDFLWHW�
FUSQH�VWDQLFH�L�UHGH¿QLUDQX�GLVWULEXFLMVNX�PUHåX��$QDOL]LUDQR�MH�VWDQMH�SUL�LVSDGX�FUSNL�L]�
SRJRQD��5D]UDÿHQD�VX�GYD�VFHQDULMD�]DãWLWH�GLVWULEXFLMVNH�PUHåH�RG�WODþQLK�SUHNRUDþHQMD��
3UYLP�VFHQDULMHP�PRGHOLUDQD�MH�]DãWLWD�VDPR�VD�RG]UDþQR�GR]UDþQLP�YHQWLOLPD��'UXJLP�
VFHQDULMHP�PRGHOLUDQD�MH�]DãWLWD�V�WODþQLP�NRWORP�L�RG]UDþQR�GR]UDþQLP�YHQWLOLPD��.DNR�
EL�VH�PRGHORP�ãWR�UHDOQLMH�RSLVDOR�VWDQMH�WODNRYD�L�SURWRND�SUL�LVWRYUHPHQRP�LVSDGX�FUSNL��
PRGHOLUDQR�MH�L�]DXVWDYOMDQMH�SURWRND�QD�L]OMHYQLP�PMHVWLPD��8�SURYHGHQLP�VFHQDULMLPD�
YDULUDOR�VH�YULMHPH�]DWYDUDQMD�L]OMHYQLK�PMHVWD��,]UDþXQL�VX�UDÿHQL�X�SURJUDPVNRP�SDNHWX�
6LPSLS&RUH��
./-8ý1(�5,-(ý,��VXVWDY�QDYRGQMDYDQMD��WHKQLþNR�UMHãHQMH��RSWLPDOL]DFLMD��QHVWDFLRQD-
rne pojave, recenzija
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OPTIMISATION OF THE DESIGN SOLUTION FOR THE IRRIGA-

$%675$&7��7KH�/LãDQH�¿HOG�LV�D�SDUW�RI�WKH�.RåRORYF���0RUSRODþD�¿HOG�VWUHWFKLQJ�EH-
WZHHQ�%HQNRYDF�LQ�WKH�QRUWKZHVW�DQG�0RUSRODþH�DQG�äDåYLü�LQ�WKH�VRXWKHDVW��7KH�DPH-
OLRUDWLRQ�DUHD�äDåYLü�LV�D�FXOWLYDWHG�SDUW�RI�WKH�/LãDQH�¿HOG��JURVV�DUHD�RI�������KD��DQG�WKH�
IXWXUH�ORFDWLRQ�RI�WKH�LUULJDWLRQ�V\VWHP�³/LãDQVNR�SROMH�±�SRGUXþMH�äDåYLü´��7KH�GHVLJQ�
VROXWLRQ�ZDV�VXEMHFW�WR�UHYLVLRQ��UHYLHZ�DQG�GLVFXVVLRQ�E\�WKH�H[SHUW�ERGLHV�RI�WKH�SURMHFW�
VWDNHKROGHUV��7KLV�SURFHGXUH�DLPHG�WR�¿QG�WKH�RSWLPDO�WHFKQLFDO�VROXWLRQ�IRU�WKH�LUULJD-
WLRQ�V\VWHP�WKDW�ZRXOG�HQVXUH�WKH�PD[LPXP�H൶FLHQF\�RI�WKH�HQWLUH�V\VWHP�ZLWK�PLQLPDO�
FRQVWUXFWLRQ�DQG�H[SORLWDWLRQ�FRVWV�DQG�DFFHSWDEOH�HQYLURQPHQWDO�LPSDFW��7KH�FRQGXFWHG�
H[SHUW�GLVFXVVLRQV�OHG�WR�FKDQJHV�LQ�WKH�GHVLJQ�DQG�LQLWLDWHG�IXUWKHU�DQDO\VHV�DQG�FDOFX-

ODWLRQV��2QH�RI� WKH�SURSRVHG�DGGLWLRQDO�DQDO\VHV��ZKLFK�KDG�WR�EH�HODERUDWHG�LQ�GHWDLO��
ZDV�WKH�DQDO\VLV�RI�QRQVWDWLRQDU\�SKHQRPHQD��,Q�WKH�DGRSWHG�WHFKQLFDO�VROXWLRQ�IRU�WKH�
LUULJDWLRQ�V\VWHP��ZDWHU�DEVWUDFWHG�IURP�WKH�XQGHUJURXQG�E\�ZHOOV�%��DQG�%���HDFK�ZLWK�
D�FDSDFLW\�RI����O�V�DQG�GHSWK�RI����P��¿OOV�DQ��������Pñ��HDUWKHQ�UHVHUYRLU��,W�LV�WKHQ�FRP-

SUHVVHG�E\�D�SXPSLQJ�VWDWLRQ��WRWDO�FDSDFLW\�RI�������O�V��LQWR�D�����NP�ORQJ�GLVWULEXWLRQ�
3(+'�QHWZRUN��ZLWK�����������PP�SUR¿OHV��DQG�GLVWULEXWHG�WR�LUULJDWLRQ�SORWV�E\�PHDQV�
RI����RXWOHW�SRLQWV���K\GUDQWV��7KH�DQDO\VLV�RI�QRQ�VWDWLRQDU\�SKHQRPHQD�LQ�WKH�SXPSLQJ�
VWDWLRQ�V\VWHP���GLVWULEXWLRQ�QHWZRUN�ZDV�FDUULHG�RXW�WR�GHWHUPLQH�WKH�SURWHFWLRQ�QHHGHG�
DJDLQVW�WKH�ZDWHU�KDPPHU��$�FDOFXODWLRQ�ZDV�PDGH�IRU�WKH�WRWDO�DGRSWHG�FDSDFLW\�RI�WKH�
SXPSLQJ�VWDWLRQ�DQG�WKH�UHGH¿QHG�GLVWULEXWLRQ�QHWZRUN��7KH�VLWXDWLRQ�FDXVHG�E\�D�VXGGHQ�
SXPS�VKXWGRZQ�ZDV�DOVR�DQDO\VHG��7ZR�VFHQDULRV�IRU�SURWHFWLQJ�WKH�GLVWULEXWLRQ�QHWZRUN�
IURP�WKH�SUHVVXUH�H[FHHGDQFHV�ZHUH�HODERUDWHG��7KH�¿UVW�VFHQDULR�PRGHOOHG�WKH�SURWHF-
WLRQ�ZLWK�RQO\�EORFN�DQG�EOHHG�DLU�YDOYHV�ZKLOH�WKH�VHFRQG�VFHQDULR�XVHG�D�FRPSUHVVHG�DLU�
YHVVHO�DQG�EORFN�DQG�EOHHG�DLU�YDOYHV��,Q�RUGHU�WR�PRGHO�D�PRUH�UHDOLVWLF�VWDWH�RI�SUHVVXUHV�
DQG�ÀRZV�GXULQJ�D�VLPXOWDQHRXV�SXPS�VKXWGRZQ��ÀRZ�VWRSSLQJ�ZDV�PRGHOOHG�DW�WKH�RXW-
OHW�SRLQWV��,Q�WKH�FRQVLGHUHG�VFHQDULRV��WKH�WLPH�GXULQJ�ZKLFK�WKH�RXWOHW�SRLQWV�ZHUH�FORVHG�
ZDV�YDULHG��7KH�FDOFXODWLRQV�ZHUH�SHUIRUPHG�XVLQJ�WKH�6LPSLS&RUH�SURJUDP�SDFNDJH�
.(<:25'6�� ,UULJDWLRQ� V\VWHP�� WHFKQLFDO� VROXWLRQ�� RSWLPL]DWLRQ�� QRQ�VWDWLRQDU\� SKH-
QRPHQD��UHYLHZ

1. UVOD

/LãDQVNR� SROMH� MH� GLR� SURVWUDQRJ� .RåORYDþNR� ±� 0RUSRODþNRJ� SROMD� NRMH� VH� SURWHåH�
L]PHÿX� %HQNRYFD�� QD� VMHYHUR]DSDGX� WH� 0RUSRODþH� L� äDåYLüD� QD� MXJRLVWRNX� X� GXåLQL�
RG�RNR����NP��XNXSQH�SRYUãLQH�������KD��3ROMRSULYUHGQL�NRPSOHNV�äDåYLü�SUHGVWDYOMD�
XUHÿHQL�GLR�/LãDQVNRJ�SROMD�EUXWR�SRYUãLQH�����KHNWDUD��3UHGPHWQR�SRGUXþMH�MH�]DãWLüHQR�
RG�SRSODYQLK�YRGD��D�VXVWDY�]DãWLWH�þLQH�XUHÿHQH�EXMLFH��NDQDOVND�PUHåD�L�QDVLSL�NRML�ãWLWH�
RG�YDQMVNLK�YRGD��8QXWDU�NRPSOHNVD�IRUPLUDQL�VX�RGYRGQL�NDQDOL��SXWHYL�L�YMHWUR]DãWLWQL�
SRMDVHYL��WDNR�GD�SURL]YRGQH�WDEOH�REXKYDüDMX�QHWR�����KD��
äDåYLü� MH� VPMHãWHQ� QD� QDMQLåRM� NRWL� .RåORYDþNR� ��0RUSRODþNRJ� SROMD� QD� QDGPRUVNRM�
YLVLQL��������P�Q�P��
3RGUXþMH�äDåYLü�SUHVLMHFD�NRULWR�EXMLFH�'XERND�GUDJD��NRMH�MH�XMHGQR�QD�RYRP�SRWH]X�
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L� JUDQLFD� L]PHÿX� GYLMH� åXSDQLMH� ±� =DGDUVNH� L� âLEHQVNR�NQLQVNH�� 3ROMRSULYUHGQLP�
NRPSOHNVRP�MH�GR�'RPRYLQVNRJ�UDWD�JRVSRGDULOD�9UDQD�G�G��L]�%LRJUDGD�Q�0��
7HPHOMHP� 2GOXNH� R� L]ERUX� QDMSRYROMQLMH� SRQXGH� ]D� ]DNXS� SROMRSULYUHGQRJ� ]HPOMLãWD�
X� YODVQLãWYX� 5HSXEOLNH� +UYDWVNH� QD� SRGUXþMX� 2SüLQH� /LãDQH� 2VWURYLþNH�� SUHGPHWQR�
MH� ]HPOMLãWH� GRGLMHOMHQR� QD� NRULãWHQMH� %UDQLWHOMVNRM� XGUX]L� Ä$JUR� /LãDQH³� L]� /LãDQD�
2VWURYLþNLK�
9ODGD�5+�MH�������JRGLQH��X]HYãL�X�RE]LU�þLQMHQLFX�GD�VH�SUHPD�YHOLþLQL�QDYRGQMDYDQLK�
SRYUãLQD�5HSXEOLND�+UYDWVND�QDOD]L�QD�MHGQRP�RG�SRVOMHGQMLK�PMHVWD�X�(XURSL�L�þLQMHQLFX�
GD� SULURGQL� UHVXUVL� 5+� RVLJXUDYDMX� UD]YRM� QDYRGQMDYDQMD� SROMRSULYUHGQRJ� ]HPOMLãWD��
SRNUHQXOD� SURMHNW� 1DFLRQDOQL� SURMHNW� QDYRGQMDYDQMD� L� JRVSRGDUHQMD� SROMRSULYUHGQLP�
]HPOMLãWHP� L� YRGDPD� ±� 1$31$9�� 2VQRYQL� FLOM� SURMHNWD� MH� SREROMãDQMH� JRVSRGDUHQMD�
SULURGQLP� UHVXUVLPD�� RUJDQL]LUDQMH� LQIUDVWUXNWXUH� X� SROMRSULYUHGL�� RNUXSQMDYDQMH�
SROMRSULYUHGQLK�SRYUãLQD��XYRÿHQMH�QDYRGQMDYDQMD�L�QRYLK�WHKQRORJLMD�SURL]YRGQMH��
=DGDUVND� åXSDQLMD� MH� X� VUSQMX� ������ XVYRMLOD� 3ODQ� QDYRGQMDYDQMD� =DGDUVNH� åXSDQLMH��
WHPHOMHP� NRMHJ� VH� SUHGPHWQR� SRGUXþMH� SRND]DOR� NDR� MHGQD� RG� ORNDFLMD� SRJRGQLK� ]D�
L]JUDGQMX� VXVWDYD� QDYRGQMDYDQMD�� 7R� MH� RWYRULOR� PRJXüQRVW� SURYHGEH� YRGRLVWUDåQLK�
UDGRYD� L� L]UDGEX� SURMHNWQH� GRNXPHQWDFLMH� ]D� VXVWDY� QDYRGQMDYDQMD� /LãDQVNR� SROMH� ±�
SRGUXþMH�äDåYLü��
5HDOL]DFLMD� RYRJD� SURMHNWD� �þLMD� MH� L]YHGED� X� WLMHNX�� ¿QDQFLUD� VH� NUR]� (XURSVNL�
SROMRSULYUHGQL� IRQG� UXUDOQRJ� UD]YRMD� �(3)55��]D�SURJUDPVNR� UD]GREOMH������� ��������
&LOM�RYH�PMHUH�MH�VPDQMLWL�QHJDWLYQL�XWMHFDM�VXãH��VWDELOL]LUDWL�SROMRSULYUHGQX�SURL]YRGQMX�
WH�SRYHüDWL�NRQNXUHQWQRVW�FLMHORJ�SROMRSULYUHGQRJ�VHNWRUD��

3RþHWQR�WHKQLþNR�UMHãHQMH�SRVWDYOMHQR�MRã�������JRGLQH�LGHMQLP�SURMHNWRP�Ä1DYRGQMDYDQMH�
/LãDQVNRJ�SROMD�±�SRGUXþMH�äDåYLü³��*ODYQL�SURMHNWL�V�WDNYLP�WHKQLþNLP�UMHãHQMHP�L]UDÿHQL�
VX�WLMHNRP�������JRGLQH��D�JUDÿHYLQVND�GR]YROD�LVKRÿHQD�MH�X�OLVWRSDGX�������JRGLQH�
,VNXVWYD�QD�DNWXDOQLP�SURMHNWLPD�QDYRGQMDYDQMD�SRND]DOD�VX�NDNR�MH�X�FLOMX�L]EMHJDYDQMD�
SRWHãNRüD�X�L]JUDGQML�L�X�NRULãWHQMX�VXVWDYD�X�ID]L�SULSUHPH�SURMHNWD�SRWUHEQR�
�� ,]YUãLWL�GHWDOMQX�UHFHQ]LMX�LGHMQRJ�L�JODYQRJ�SURMHNWD�WH�X�WRM�ID]L�SURMHNWLUDQMD�YUãLWL�

VXãWLQVNH�L]PMHQH�X�SURMHNWQRM�GRNXPHQWDFLML�
�� ,]YUãLWL� GHWDOMQX� UHFHQ]LMX� L]YHGEHQRJ� SURMHNWD� L� IRUPLUDWL� GHWDOMDQ� L]YHGEHQL�

WURãNRYQLN�WHN�QDNRQ�SULKYDüDQMD�L]YHGEHQRJ�SURMHNWD�
�� )RUPLUDWL�GHWDOMQX�QDWMHþDMQX�GRNXPHQWDFLMX�WHPHOMHP�UHFHQ]LUDQH�L�SULKYDüHQH�SUR-

MHNWQH�GRNXPHQWDFLMH�L�GHWDOMQRJ�WURãNRYQLND�L�L]YUãLWL�UHFHQ]LMX�LVWH�
2YDNYLP� SULVWXSRP� SRVWLåH� VH� SREROMãDQMH� L� RSWLPDOL]DFLMD� WHKQLþNRJ� UMHãHQMD� SULMH�
SRþHWND�JUDÿHQMD��L]EMHJDYDMX�QHSRWUHEQL�WURãNRYL�L�]DVWRML�X�ID]L�JUDÿHQMD��RWNODQMDQMX�VH�
QHGRVWDFL�L�SRWHãNRüH�NRMH�EL�VH�LQDþH�SRMDYLOH�X�ID]L�NRULãWHQMD��HNVSORDWDFLMH��L�VPDQMXMH�
UL]LN�SR�RNROLã�
7LMHNRP� ������ JRGLQH� GRQHVHQD� MH� RGOXND� GD� VH� X� UHFHQ]LMX� SURMHNWQH� GRNXPHQWDFLMH�
NUHQH�V�YHü�GRJRWRYOMHQLP�JODYQLP�SURMHNWLPD�WH�GD�VH�UHFHQ]LMD�QDVWDYL�WLMHNRP�L]UDGH�
L]YHGEHQLK� SURMHNDWD�� QHRYLVQR� RG� SRVOMHGLFD� SR� YHü� LVKRÿHQX� JUDÿHYLQVNX� GR]YROX��
=DNOMXþDN�UHFHQ]LMH�MH�ELR�NDNR�MH�SRWUHEQR�L]YUãLWL�SUHLQDNH�L�GRSXQH�QD�GLMHOX�WHKQLþNLK�
UMHãHQMD�SULPLMHQMHQLK�X�JODYQRP�SURMHNWX�L]�������JRGLQH�
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8�NRQDþQR�SULKYDüHQRP�WHKQLþNRP�UMHãHQMX�QHGRVWDWDN�YRGH�]D�UD]YRM�SROMRSULYUHGQLK�
NXOWXUD�SURFLMHQMHQ�MH�QD�RNR�����OLWDUD�YRGH�SR�Pð�]D�YHJHWDFLMVNR�UD]GREOMH�VYLEDQM�±�
UXMDQ��2EXKYDüHQR�MH�����KD�SROMRSULYUHGQLK�SRYUãLQD�EUXWR������KD�QHWR��NRMH�EL�WUHEDOR�
QDYRGQMDYDWL�X�UD]GREOMX�VYLEDQM�±�NRORYR]�SR�VXVWDYX�URWDFLMH������KD�X�MHGQRM�VH]RQL�
QDYRGQMDYDQMD���ãWR�SUHWKRGQR�QLMH�ELR�VOXþDM��8NXSQH�NROLþLQH�SRWUHEQH�YRGH�ELOH�EL�RNR�
��������Pñ���RG�þHJD�EL�PMHVHþQH�SRWUHEH�YDULUDOH�RG��������P³�X�VYLEQMX�GR���������Pñ��
u srpnju. 

,]PMHQDPD�SULKYDüHQLP�X�UHFHQ]LML�VPDQMHQ�MH�YUãQL�NDSDFLWHW�FUSQH�VWDQLFH�VD�����O�V�QD�
������O�V�����O�V�X�UH]HUYL���,]PLMHQMHQD�MH�]DãWLWD�JUDÿHYQH�MDPH��RULJLQDOQR�]DPLãOMHQD�
L]YHGERP�POD]QRJ� LQMHNWLUDQMD�� D� SULKYDüHQR� MH� UMHãHQMH� ãLURNRJ� LVNRSD� VD� L]YHGERP�
ÄX� VXKR³�� ,]YUãHQ� MH� QRYL� KLGUDXOLþNL� SURUDþXQ� GLVWULEXFLMVNH� PUHåH� ãWR� MH� GRYHOR� GR�
VPDQMHQMD� PDNVLPDOQR� SRWUHEQRJ� SUR¿OD� QD� ���� PP�� 6WRJD� MH� L]PLMHQMHQ� L� RGDELU�
FLMHYQRJ�PDWHULMDOD��L]EDþHQ�MH�'8&7,/�L�]DGUåDQ�VDPR�WYUGL�SROLHWLOHQ��3(+'���1DþLQ�
]DKYDüDQMD�YRGH�QLMH�PLMHQMDQ�WH�VX�]DGUåDQD�GYD�EXãHQD�EXQDUD��VYDNL�NDSDFLWHWD�����O�V���
DOL�MH�SRYHüDQD�GXELQD�EXãRWLQD�VD����P�QD����P��
*RUH� RSLVDQR� WHKQLþNR� UMHãHQMH� UD]UDÿHQR� MH� ,]YHGEHQLP� SURMHNWRP� Ä1DYRGQMDYDQMH�
/LãDQVNRJ�SROMD��SRGUXþMH�äDåYLü³��WUDYDQM��������L�X�LVWRP�VX�REUDÿHQL�VOLMHGHüL�GLMHORYL�
VXVWDYD�
�� %XãRWLQH�L�RNQD�]D�]DKYDW�YRGH�%��L�%���VYDNL�SURMHNWLUDQRJ�NDSDFLWHWD����O�V�L�GXELQH�

���P�
�� 7ODþQL� 3(+'� FMHYRYRGL� SUR¿OD� ����PP� L� ����PP� SULEOLåQH� GXOMLQH� ���� NP�� NRML�

GRYRGH�YRGX�FUSOMHQX�X�EXãRWLQDPD�%��L�%��GR�RWYRUHQH�]HPOMDQH�DNXPXODFLMH��X]�
NRMH�VH�SRODåX�HOHNWURHQHUJHWVNL�NDEORYL�]D�QDSDMDQMH�EXãRWLQD�%��L�%��L�XSUDYOMDþNL�
RSWLþNL�NDEORYL�

�� =HPOMDQD� DNXPXODFLMD� ]DSUHPLQH��������Pñ� � NRMD� VOXåL� ]D� VH]RQVNR� �JRGLãQMH�� L]-
UDYQDQMH�SRWUHED�]D�YRGRP�QD�SRGUXþMX�QDYRGQMDYDQMD�

�� &USQD� VWDQLFD� Ä$NXPXODFLMD³� NDSDFLWHWD� ������ O�V� NRMD� WODþL� YRGX� X� GLVWULEXWLYQX�
PUHåX��UHåLP�UDGD�FUSNL�����X�SULþXYL��

�� (OHWURHQHUJHWVNL�SULNOMXþDN�L�WUDIRVWDQLFD�Ä$NXPXODFLMD³�L]�NRMH�VH�QDSDMD�&6�Ä$NX-

PXODFLMD³�
�� 7ODþQD�GLVWULEXWLYQD�3(+'�PUHåH�NRMD�YUãL�RSVNUEX�YRGRP�SR�SDUFHODPD�SUR¿OD�����

PP������PP�L�����PP��XNXSQH�GXOMLQH�RNR�����NP��
�� ���KLGUDQWVNR�SULNOMXþQR�PMHVWR�
�� 5HNRQVWUXNFLMD�XOD]D�SULVWXSQRJ�SXWD�QD�åXSDQLMVNX�FHVWX�

1DNRQ�GRYUãHWND�DNWLYQRVWL�QD� L]YHGEHQRP�SURMHNWX� L]YUãHQH� VX�SRWUHEQH�SUHLQDNH�QD�
LGHMQRP�L�JODYQRP�SURMHNWX� WH�VX�SRGX]HWH� UDGQMH�QD� L]PMHQL� ORNDFLMVNH� L�JUDÿHYLQVNH�
dozvole.
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6OLND����3UHJOHGQD�NDUWD�VXVWDYD�QDYRGQMDYDQMD�/LãDQVNRJ�SROMD�±�SRGUXþMH�äDåYLü
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5HFHQ]LMD� MH� SRVHEQR� REUDGLOD� SLWDQMH� DQDOL]H� QHVWDFLRQDUQLK� SRMDYD� X� GLVWULEXFLMVNRM�
PUHåL�NRMH�VX�ELOH�QHGRYROMQR�REUDÿHQH�X�YHU]LML�JODYQRJ�SURMHNWD�L]�������JRGLQH��2YR�MH�
UH]XOWLUDOR�L]UDGRP�SRVHEQRJ�HODERUDWD������8�QDVWDYNX�VH�GDMH�NUDWDN�SULND]�SURYHGHQRJ�
SURUDþXQD�L�UH]XOWDWD�DQDOL]H�L]�RYRJ�HODERUDWD�

3. KRATAK PRIKAZ ANALIZE NESTACIONARNIH POJAVA 

pogona

=DGDüD� KLGUDXOLþNH� DQDOL]H� GLVWULEXFLMVNH� PUHåH� VXVWDYD� QDYRGQMDYDQMD� /LãDQVNRJ�
SROMD� MHVW� GLPHQ]LRQLUDQMH� SRWUHEQH� ]DãWLWH� WODþQRJ� VXVWDYD� RG� QHGR]YROMHQLK� WODþQLK�
SUHNRUDþHQMD�NRMD�QDVWDMX�X�SULMHOD]QLP�VWDQMLPD�SRJRQD�NDR�ãWR�VX�LVSDG�FUSNL�L]�SRJRQD��
.DNR�VX�FUSNH�NRQWUROLUDQH�IUHNYHQWQLP�SUHYDUDþHP�NRML�GR]YROMDYD�SRYHüDQMH�NDSDFLWHWD�
SUHNR�LGHDOQH�UDGQH�WRþNH��LVSLWDQ�MH�SRJRQVNL�VOXþDM�LVWRYUHPHQRJ�LVSDGD�FUSNL�L]�SRJRQD�
NRG�SXQRJ�DQJDåLUDQRJ�NDSDFLWHWD�KLGUDQWVNH�PUHåH�4XN ����O�V��+LGUDXOLþNL�SURUDþXQ�
PRGHOLUDQ�MH�V�SRJRQVNRP�KUDSDYRãüX�N �����PP��,]UDþXQL�VX�UDÿHQL�X�SURJUDPVNRP�
SDNHWX�6LPSLS&RUH�DXWRUD�SURI��GU��9��-RYLüD�

8�WODþQLP�FMHYRYRGLPD�NRMLPD�MH�WUDVD�VNRUR�KRUL]RQWDOQR�SRVWDYOMHQD��NDR�ãWR�MH�WR�VOXþDM�
X� RYRP� SURMHNWX�� ]UDþQL� YHQWLOL� LPDMX� NOMXþQX� XORJX� ]DãWLWH� VXVWDYD� X� QHVWDFLRQDUQLP�
VWDQMLPD�NRMD�QDVWDMX�NRG�LVSDGD�FUSQLK�VWDQLFD�L]�SRJRQD��.RG�LVSDGD�FUSQLK�DJUHJDWD�
L]�SRJRQD��ELOR�GD�VH�UDGL�R�SUHNLGX�SRJRQVNH�HQHUJLMH�LOL�QRUPDOQRP�JDãHQMX��GROD]L�GR�
QHJDWLYQRJ� WODþQRJ� YDOD� NRML� SXWXMH� QL]YRGQR��2SDGDQMH� WODND� RWYDUD� ]UDþQH� YHQWLOH� X�
VPMHUX�SXWRYDQMD�YDOD��8�VXVWDY�VH�XYODþL�YHüD�NROLþLQD�]UDND��2WYDUDQMH�]UDþQLK�YHQWLOD�
UD]ELMD�KLGUDXOLþNL�VXVWDY�QD�YLãH�VORERGQR�RVFLOLUDMXüLK�FMHOLQD��6XVWDY�RVFLOLUD�L]PHÿX�
VXVMHGQLK�RWYRUHQLK�]UDþQLK�YHQWLOD�VYH�GRN�VH�SUHRVWDOD�HQHUJLMD�JLEDQMD�QH�SRWURãL�QD�
VDYODGDYDQMH�RWSRUD�JLEDQMX��.RG�SRQRYQRJ�SRGL]DQMD�VXVWDYD�X�SRJRQ�SR]LWLYQL�WODþQL�
YDO�SUD]QL�XYXþHQL�]UDN��3UDåQMHQMH�]UDND�NUR]�]UDþQH�YHQWLOH�PRUD�ELWL�SURWRNRP�PDQMLP�
RG�NULWLþQRJ�SURWRND�SRGL]DQMD�NXJOL�]UDþQRJ�YHQWLOD�

3.3. Modeliranje izljevnih mjesta

8� VOXþDMX� LVSDGD� FUSNL� L]� SRJRQD� GROD]L� GR� SUHVWDQND� QDYRGQMDYDQMD�� 1DWDSQD�PUHåD�
NDR� L� L]OMHYQD� PMHVWD� �KLGUDQWL�� RVWDMX� EH]� YRGH�� ,VSXãWDQMH� X� SURVWRU� V� DPELMHQWQLP�
DWPRVIHUVNLP�WODNRP�LP�MH�]DMHGQLþNR�VYRMVWYR��,VSXãWDQMH�VH�RGYLMD�NUR]�RWYRU�SRYUãLQH�
SUHVMHND�$� L� EU]LQRP� LVWMHFDQMD� Y��0DNVLPDOQL� SURWRN� QD� MHGQRP� L]OMHYQRP�PMHVWX� MH�
4L ��O�V��GRN�LVWRYUHPHQR�PRåH�UDGLWL����L]OMHYQLK�PMHVWD��3URWRþQD�NULYXOMD�X�RYLVQRVWL�R�
SLH]RPHWDUVNRM�NRWL�K��X�NRQGHQ]LUDQRP�REOLNX��MH�RGUHÿHQD�L]UD]RP�

0hha4 ii

JGMH�MH�
4L� ��O�V��PDNVLPDOQL�SURWRN�QD�MHGQRP�KLGUDQWX
�� KL��SLH]RPHWDUVND�YLVLQD�QD�ÄL�WRP³�KLGUDQWX�QHSRVUHGQR�SULMH�LVSDGD�FUSNL�L]�SRJRQD�
�� K���NRWD�SRORåDMD�SULSDGDMXüHJ�KLGUDQWD�
�� DL��SDUDPHWDU�þLMD�MH�YULMHGQRVW�]DGDQD�SUHNR�YUHPHQVNRJ�JUDID�
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1D�VOLFL���SULND]DQH�VX�SLH]RPHWDUVNH�YLVLQH�X�PRGHOLUDQLP�þYRURYLPD�PUHåH�X�WUHQXWNX�
QHSRVUHGQR�SULMH�]DWYDUDQMD��1D�VLWXDFLML�VX�SULND]DQD�L�KLGUDQWL�WH�SRORåDML�PRGHOLUDQLK�
]UDþQLK�YHQWLOD��

6OLND����3LH]RPHWDUVNH�YLVLQH�SULMH�LVSDGD�FUSNL�L]�SRJRQD��4FUSNL ����O�V

3.4. Ispad crpki iz pogona bez zaštite cjevovoda

.DR� RVQRYQD� L� MHGLQD� ]DãWLWD� PRGHOLUDQ� MH� REYRG� XVLVQRJ� L� WODþQRJ� NUDMD� FUSNL� V�
SURWXSRYUDWQLP�YHQWLORP��DOL�QLMH�GRãOR�GR�QMHJRYRJ�RWYDUDQMD��=UDþQL�YHQWLOL�L�WODþQL�NRWDR�
X�RYRM�YDULMDQWL�QLVX�PRGHOLUDQL��3UHPD�UH]XOWDWLPD�SURUDþXQD�YLGL�VH�GD�VH�MDYOMD�SRGWODN�
X�þLWDYRM�QDWDSQRM�PUHåL��D�QDMYHüL�SRGWODN�MH�3PLQ ������P�Y�V��3RGWODN�NRML�VH�MDYOMD�
YHüL�MH�RG�GR]YROMHQRJ�SRGWODND�����P�Y��V���]D�WYUGL�SROLHWLOHQ��3(+'��GLPHQ]LRQLUDQRJ�
]D�SURPDWUDQL�WODþQL�FMHYRYRG��0DNVLPDOQL�WODN�QDNRQ�LVSDGD�FUSNL�L]�SRJRQD�EH]�]DãWLWH�
QLMH�YHüL�RG�WODND�NRML�VH�MDYOMD�X�VWDFLRQDUQRP�SRJRQX��3PD[ �����P�Y�V���QD�WODþQRP�
kraju crpki. 
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1D� VOLFL� �� SULND]DQH� VX� SURPMHQH� SLH]RPHWDUVNH� YLVLQH�� GRN� MH� QD� VOLFL� �� SURPMHQD�
SURWRND�QD�VYLP�KLGUDQWLPD��2YLVQR�R�SRORåDMX�KLGUDQWD��YULMHPH�]DXVWDYOMDQMD�SURWRND�
MH�RG������7]������VHNXQGH�QDNRQ�LVSDGD�FUSNL��6OLND���SULND]XMH�X]GXåQL�SUHVMHN�FUSQD�
VWDQLFD�±�GLR�PUHåH��V�DQYHORSDPD�PLQ��L�PD[��SLH]RPHWDUVNLK�YLVLQD�NRG�LVSDGD�FUSNL�L]�
SRJRQD�WH�SLH]RPHWDUVNX�YLVLQX�SULMH�LVSDGD�]D�4 ����O�V��1DNRQ�VPLULYDQMD�RVFLODFLMD�
SLH]RPHWDUVND�YLVLQD�X�PUHåL�MH�RNR������P�Q�P�

90

100

110

120

130

140

150

160

0 10 20 30 40 50 60

vrijeme [s]

p
ie

z
o

m
e

ta
r
s

k
e

 v
is

in
e

 [
m

 n
.m

.]

Top_1 Top_2 Top_3 Top_4

Top_5 Top_6 Top_7 Top_8

Top_9 Top_10 Top_11 Top_12

Top_13 Top_14 Top_15 Top_16

Top_17 Top_18 Top_19 Top_20

0

1

2

3

4

5

6

0 10 20 30 40 50 60

vrijeme [s]

p
ro

to
k
 Q

 [
l/
s
]

Top_1 Top_2 Top_3 Top_4

Top_5 Top_6 Top_7 Top_8

Top_9 Top_10 Top_11 Top_12

Top_13 Top_14 Top_15 Top_16

Top_17 Top_18 Top_19 Top_20

���3LH]RPHWDUVNH�YLVLQH�QD�KLGUDQWLPD ���3URPMHQD�SURWRND�QD�KLGUDQWLPD

Hmax

H (Q=100 l/s, t=0 s)

Cjevovod

Hmin(m n.m.)

0
.0

0
1

.1
2

2
.1

4
7

.1
8

1
3

.2
3

1
1

0
.3

3

2
1

8
.4

3

3
3

3
.3

0

4
8

8
.4

2

6
1

7
.9

9

7
5

2
.4

4

9
0

4
.8

5

9
5

.2
0

2
7

3
.0

1

4
1

6
.2

0

5
6

1
.2

2

7
0

3
.0

5

8
7

8
.8

4

9
9

.2
6

2
2

3
.3

3

4
0

2
.7

3

7
0

0
.4

4

8
3

5
.9

4

9
9

2
.5

6

1
7

7
.3

7

3
2

5
.4

3

4
6

3
.9

7

7
4

1
.7

0

0 1 2 3

9
5

.9
1

9
5

.9
1

9
5

.9
1

9
5

.9
1

9
9

.6
1

9
9

.8
0

9
9

.8
0

9
9

.7
4

9
9

.7
2

9
9

.7
2

1
0

0
.0

5

9
9

.9
7

9
9

.9
4

9
9

.9
2

9
9

.8
9

9
9

.9
3

9
9

.7
8

9
9

.6
7

9
9

.5
4

9
9

.7
5

9
9

.5
4

9
9

.8
3

9
9

.9
4

1
0

0
.0

7

9
9

.5
6

9
9

.1
3

9
9

.3
1

9
9

.7
4

Os cijevi

1
5

6
.6

1
1

5
6

.5
9

1
5

6
.5

7
1

5
6

.4
9

1
5

6
.3

7

1
5

4
.3

2

1
5

2
.0

4

1
5

1
.1

4

1
4

9
.9

2

1
4

8
.1

1

1
4

7
.0

5

1
4

3
.2

6

1
3

8
.5

3

1
3

7
.4

2

1
3

6
.5

3

1
3

6
.5

3

1
3

7
.5

5

1
3

8
.8

2

1
4

0
.4

0

1
3

8
.0

2

1
3

4
.5

7

1
3

3
.4

9

1
3

3
.5

7

1
3

5
.2

4

1
3

7
.2

0

1
4

2
.0

7

1
4

6
.6

2

1
5

5
.7

5

H

9
8

.6
0

9
8

.6
0

9
8

.6
0

9
8

.6
0

9
8

.6
0

9
8

.5
6

9
8

.4
8

9
8

.4
7

9
8

.4
5

9
8

.2
0

9
7

.9
8

9
7

.8
8

9
7

.8
3

9
7

.8
6

9
7

.9
4

9
8

.0
8

9
8

.2
5

9
8

.4
1

9
8

.3
8

9
8

.3
1

9
8

.2
4

9
8

.2
1

9
8

.2
2

9
8

.2
5

9
8

.2
9

9
8

.3
5

9
8

.4
2

9
8

.6
2

H min min

1
5

6
.6

1
1

5
6

.5
9

1
5

6
.5

7
1

5
6

.4
9

1
5

6
.3

7

1
5

4
.3

2

1
5

2
.0

4

1
5

1
.1

4

1
4

9
.9

2

1
4

8
.1

6

1
4

7
.1

3

1
4

3
.4

3

1
3

8
.9

9

1
3

8
.0

5

1
3

7
.3

8

1
3

7
.3

8

1
3

8
.0

5

1
3

9
.0

4

1
4

0
.5

1

1
3

8
.2

9

1
3

5
.1

5

1
3

4
.0

3

1
3

3
.9

5

1
3

5
.3

8

1
3

7
.2

9

1
4

2
.0

7

1
4

6
.6

2

1
5

5
.7

5

H max max

96

106

116

126

136

146

156

6OLND����8]GXåQL�SUHVMHN��SLH]RPHWDUVNH�YLVLQH�NRG�LVSDGD�FUSNL�L]�SRJRQD�EH]�
RGJRYDUDMXüH�]DãWLWH

=ERJ�SRMDYH�QHGR]YROMHQRJ�SRGWODND�SRWUHEQR�MH�PRGHOLUDWL�RGJRYDUDMXüX�]DãWLWX�WODþQRJ�
FMHYRYRGD�� =D� RYDM� WLS� VXVWDYD� SULPMHUHQD� MH� ]DãWLWD� VD� ]UDþQLP� YHQWLOLPD�� R]UDþQR�
GR]UDþQRJ� WLSD�� 2VLP� RYRJ� WLSD� SRVWRMH� L� VSHFLMDOQL� ]UDþQL� YHQWLOL� V� ELWQR� UD]OLþLWLP�
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NDUDNWHULVWLNDPD��0RGHOLUDQD� MH� RVQRYQD� ]DãWLWD� SRPRüX� MHGQRJ�=9�QD� WODþQRP�NUDMX�
FUSQH�VWDQLFH�WH�GYD�=9�QD�WUDVL�FMHYRYRGD��3RORåDM�PRGHOLUDQLK�]UDþQLK�YHQWLOD�SULND]DQ�
MH� QD� VKHPL� PRGHOD�� VOLND� ��� 2VLP� RYLK� ]UDþQLK� YHQWLOD� SRWUHEQR� MH� XJUDGLWL� ]UDþQH�
YHQWLOH�QD�X]YLãHQLP�ORPQLP�WRþNDPD�NDNR�EL�VH�RVLJXUDOD�HYDNXDFLMD�]UDND�X�UHGRYLWRP�
SRJRQX��0DNVLPDOQL�WODN�X�GRYRGQRP�VXVWDYX�MH�LVWL�NDR�X�VWDFLRQDUQRP�SRJRQX��DOL�X�
QHNLP�GLMHORYLPD�FMHYRYRGD�QDVWDMH�SRGWODN��3PLQ ������P�Y�V��1DYHGHQL�SRGWODN�MH�X�
JUDQLFDPD�GR]YROMHQRJ�SRGWODND����P�Y��V���]D�WYUGL�SROLHWLOHQ��3(+'��GLPHQ]LRQLUDQRJ�]D�
SURPDWUDQL�WODþQL�FMHYRYRG��3UHPD�UH]XOWDWLPD�SURUDþXQD�SULND]DQH�VX�RVFLODFLMH�XOD]QRJ�
L]OD]QRJ�SURWRND�]UDND��VOLND����L�RVFLODFLMH�SLH]RPHWDUVNLK�YLVLQD��VOLND����QD�]UDþQLP�
YHQWLOLPD��0LQLPDOQD�SLH]RPHWDUVND�YLVLQD�X�PUHåL�VSXãWD�VH�QD�NRWX�RWYDUDQMD�]UDþQLK�
YHQWLOD��D�SUYL�YHQWLO�VH�RWYRULR�X����WRM�VHNXQGL�QDNRQ�LVSDGD�FUSNL��1DNRQ�VPLULYDQMD�
RVFLODFLMD�SLH]RPHWDUVND�YLVLQD�X�PUHåL�MH�RNR�������P�Q�P�
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Ispad crpki iz pogona, oscilacije tlaka i razine vode u kotlu
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���3URWRN�]UDND�QD�]UDþQLP�YHQWLOLPD

���2VFLODFLMH�X�NRWOX��9R ��Pñ��

���3LH]RPHWDUVNH�YLVLQH�QD�]UDþQLP
YHQWLOLPD

���2WYDUDQMH�]UDþQLK�YHQWLOD

=DãWLWD�VXVWDYD�PRGHOLUDQD�MH�V�SUHWKRGQR�RSLVDQLP�]UDþQLP�YHQWLOLPD�L�WODþQLP�NRWORP�
SURPMHUD�'N ����P��YROXPHQ�]UDND�9R ��Pñ���YROXPHQ�YRGH�9Y ��Pñ��L�UHIHUHQWQH�UD]LQH�
YRGH�=VW �����P�Q�P��8�PUHåL�VH�MDYOMD�SRGWODN�3PLQ ������P�Y�V��0LQLPDOQL�WODN�X�NRWOX�
MH���P�Y�V���D�PLQLPDOQD�UD]LQD�YRGH�X�NRWOX�MH������P�Q�P��3UYL�]UDþQL�YHQWLO�VH�RWYDUD�WHN�
X�����VHNXQGL�QDNRQ�LVSDGD�FUSNL��8�RGQRVX�QD�]DãWLWX�VDPR�VD�]UDþQLP�YHQWLOLPD�RYGMH�
GROD]L�GR�SURGXåHQMD�WRND�YRGH�QD�KLGUDQWLPD��5H]XOWDWL�SURUDþXQD�SULND]DQL�VX�]D�WODþQL�
NRWDR�L�]UDþQH�YHQWLOH��2VFLODFLMH�UD]LQH�YRGH�L�WODND�X�WODþQRP�NRWOX�SULND]DQH�VX�QD�VOLFL�
���D�QD�VOLFL���MH�SURWRN�]UDND��QD�]UDþQLP�YHQWLOLPD��
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3URYRÿHQMHP� UHFHQ]LMH� X� ID]L� L]UDGH� GHWDOMQH� SURMHNWQH� L� QDWMHþDMQH� GRNXPHQWDFLMH� L�
WURãNRYQLND� SRVWLåH� VH� SREROMãDQMH� L� RSWLPDOL]DFLMD� WHKQLþNRJ� UMHãHQMD� SULMH� SRþHWND�
JUDÿHQMD�� L]EMHJDYDMX� QHSRWUHEQL� WURãNRYL� X� ID]L� JUDÿHQMD� L� RWNODQMDQMX� QHGRVWDFL� L�
SRWHãNRüH�NRMH�EL�VH�LQDþH�NDVQR�XRþLOH�L�SRMDYLOH�WHN�X�ID]L�NRULãWHQMD�VXVWDYD��3RVHEQR�MH�
]QDþDMQR�L]YUãLWL�GRVOMHGQX�SURUDþXQVNX�L�WHKQLþNX�DQDOL]X�VSHFL¿þQLK�SUREOHPD��X�QDãHP�
VOXþDMX� DQDOL]D� QHVWDFLRQDUQLK� SRMDYD�� NRMH� VH� SRQHNDG� UMHãDYDQMX� SRMHGQRVWDYOMHQLP�
SULVWXSRP��D�ãWR�PRåH�GRYHVWL�GR�JUHãDND�X�SURMHNWX�
8�SULND]DQRP�SURUDþXQX�GLVWULEXFLMVND�PUHåD�XVSMHãQR�VH�ãWLWL�RG�QHSRYROMQLK� WODNRYD�
VD�]UDþQLP�YHQWLOLPD��NODVLþQL�R]UDþQR�GR]UDþQL� WLS��NRML�VH�SRVWDYOMDMX�QHSRVUHGQR�QD�
WODþQRP�NUDMX�FUSNL�L�GXå�WUDVH��0LQLPDOQR�SRWUHEDQ�EURM�]UDþQLK�YHQWLOD�L�QMLKRY�SRORåDM�
QD�WUDVL�FMHYRYRGD�RGUHÿHQ�MH�L]�XYMHWD�PLQLPDOQR�GR]YROMHQRJ�SRGWODND�]D�SURMHNWLUDQL�
PDWHULMDO�FLMHYL��0RGHOLUDQD�VX�WUL�YHQWLOD�L�V�LVWLPD�MH�SRVWLJQXWD�]DGRYROMDYDMXüD�UD]LQD�
]DãWLWH��8�L]YHGEL�üH�ELWL�XJUDÿHQR�XNXSQR����]UDþQLK�YHQWLOD�X�WRþNDPD�PDNVLPXPD�WUDVH�
ãWR�GRGDWQR�SRYHüDYD�VWXSDQM�]DãWLWH�
*ODYQD� XORJD� WODþQRJ� NRWOD� MH� ]DãWLWD� FUSNL� RG� XþHVWDORJ� XNOMXþLYDQMD� NRG�PLQLPDOQH�
SRWURãQMH� LOL� FXUHQMD�YRGH�� GRN� MH�QMHJRYD�XORJD� ]DãWLWH� RG� WODþQLK�SUHNRUDþHQMD�RYGMH�
RSLVDQH�QDWDSQH�PUHåH�QH]QDWQD��,SDN�NRWDR�MH�]DGUåDQ�NDR�GLR�UMHãHQMD�]ERJ�RSWLPDOQRJ�
UDGD�FUSQRJ�SRVWURMHQMD�
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UXJOL�VWRO��+LGURWHKQLþNH�PHOLRUDFLMH�X�+UYDWVNRM�±�VWDQMH�L�L]D]RY��+'21��9LãQMLFD�
NRG�6ODWLQH

>�@� 5HJXODFLMH�G�R�R�±�6SOLW����������*ODYQL�SURMHNW��Ä1DYRGQMDYDQMH�/LãDQVNRJ�SROMD��
,�ID]D���SRGUXþMH�äDåYLü³���7�'�������������SURVLQDF�������J���

>�@� 952�� 2285� Ä3URMHNW³� ±� 6SOLW� ��������� ,GHMQR� UMHãHQMH��0HOLRUDFLMVNR� XUHÿHQMH�
GLMHOD�NUãNLK�SROMD�QD�SRGUXþMX�=DGDUVNH�UHJLMH��7�'����������

>�@� $JURQRPVNL� IDNXOWHW�� 6YHXþLOLãWD� X� ]DJUHEX� L� *UDÿHYLQVNR�DUKLWHNWRQVNL� IDNXOWHW�
6YHXþLOLãWD� X�6SOLWX� ��������� 3ODQ�QDYRGQMDYDQMD� ]D� SRGUXþMH�=DGDUVNH� åXSDQLMH��
=DJUHE�L�6SOLW

>�@� Ä+LGUDXOLþNL� SURUDþXQL� L�PRGHOLUDQMH� &6�$NXPXODFLMD� ]D� SRWUHEH� QDYRGQMDYDQMD�
SROMRSULYUHGQLK�SRYUãLQD�/LãDQVNRJ�SROMD�±�SRGUXþMH�äDåYLü³� �,QIUDSURMHNW�G�R�R��
6SOLW��YHOMDþD��������
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AUTORI

%HULVODY�*ODYDã��GLSO��LQJ��NXOW��WHKQ��a
=RUDQ�-DNHOLü��GLSO��LQJ��JUDÿ��a,
,YQD�6LQRYþLü�-RYLü��GLSO��LQJ��JUDÿ��b

a� +UYDWVNH� YRGH�� 9XNRYDUVND� ���� 6SOLW�� ������� +UYDWVND�� EHULVODY�JODYDV#YRGD�KU,
]RUDQ�MDNHOLF#YRGD�KU

b ,QIUDSURMHNW�G�R�R��9XNRYDUVND������6SOLW���������+UYDWVND�
LVLQRYFLFMRYLF#LQIUDSURMHNW�VW�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.36.

NAVODNJAVANJE SINJSKOG POLJA -

6$ä(7$.��,]JUDGQMRP�SODQLUDQH�UHYHU]LELOQH�KLGURHOHNWUDQH�%ODFD�RWYDUDMX�VH�PRJXüQR�
VWL� ]D� XQDSUMHÿHQMH� SRVWRMHüHJ� VXVWDYD� QDYRGQMDYDQMD� 6LQMVNRJ� SROMD��0HÿXWLP�� NDNR�
SRVWRMHüH��WDNR�L�EXGXüH�VWDQMH�QDYRGQMDYDQMD�SRYH]DQR�MH�VD�]QDWQLP�RJUDQLþHQMLPD�NRMD�
PRJX� XJUR]LWL� RGUåLYRVW� VXVWDYD� QDYRGQMDYDQMD�� 6WRJD� MH� FLOM� RYRJD� UDGD�� QD� SULPMHUX�
�VWXGLML�VOXþDMD���FDVH�VWXG\��SODQLUDQRJ�XQDSUMHÿHQMD�QDYRGQMDYDQMD�6LQMVNRJ�SROMD��XND-
]DWL�QD�QXåQH�SULVWXSH�NRML�EL�RVLJXUDOL�SUHGPHWQX�RGUåLYRVW�L�SULXãWLYRVW�
./-8ý1(�5,-(ý,��QDYRGQMDYDQMH��6LQMVNR�SROMH��RGUåLYRVW��SULXãWLYRVW��GLRQLFL�

IRRIGATION OF SINJSKO POLJE -

$%675$&7��7KH�FRQVWUXFWLRQ�RI�WKH�SODQQHG�UHYHUVLEOH�K\GURHOHFWULF�SRZHU�SODQW�%ODFD�
RSHQV�XS�SRVVLELOLWLHV�IRU�LPSURYLQJ�WKH�H[LVWLQJ�LUULJDWLRQ�V\VWHP�RI�6LQMVNR�SROMH��+RZ-

HYHU��ERWK�WKH�H[LVWLQJ�DQG�IXWXUH�VWDWH�RI�LUULJDWLRQ�DUH�DVVRFLDWHG�ZLWK�VLJQL¿FDQW�OLPL-
WDWLRQV� WKDW� FRXOG�HQGDQJHU� WKH� VXVWDLQDELOLW\�RI� WKH� LUULJDWLRQ� V\VWHP��7KH�DLP�RI� WKLV�
SDSHU�LV��WKHUHIRUH��WR�SRLQW�WR�QHFHVVDU\�DSSURDFKHV�WKDW�ZRXOG�HQVXUH�VXVWDLQDELOLW\�DQG�
D൵RUGDELOLW\�RQ�WKH�FDVH�VWXG\�RI�WKH�SODQQHG�LPSURYHPHQW�RI�LUULJDWLRQ�LQ�6LQMVNR�SROMH�
.(<:25'6��LUULJDWLRQ��6LQMVNR�SROMH��VXVWDLQDELOLW\��D൵RUGDELOLW\��VWDNHKROGHUV

1. UVOD

3RVWRMHüH� L� EXGXüH� KLGURHQHUJHWVNR� NRULãWHQMH� YRGD� QD� SRGUXþMX� VOLYD� &HWLQH�� RWYDUD�
PRJXüQRVWL�L�]D�GUXJH�YLGRYH�NRULãWHQMD�YRGD��-HGQR�RG�QMLK�MH�L�NRULãWHQMH�YRGD�]D�SRWUHEH�
QDYRGQMDYDQMD�6LQMVNRJ�SROMD��3RVWRMHüL�PHOLRUDFLMVNL�VXVWDY�X�6LQMVNRP�SROMX�VH�VDVWRML�
RG�GYLMH�RVQRYQH�FMHOLQH���OLMHYRJ�L�GHVQRJ�]DREDOMD��=D�SRWUHEH�QDYRGQMDYDQMD�GHVQRJ�
]DREDOMD�SUHGYLÿHQR�MH�X]LPDQMH�GR���P3�V��D�]D�SRWUHEH�OLMHYRJ�GR���P3�V��6XVWDY�QDYRG-

QMDYDQMD�VH�ED]LUD�QD�RGUåDYDQMX�UD]LQH�YRGH�X�NDQDOVNRM�PUHåL�L]�NRMH�VH�YRGD�]DKYDüD�
PHKDQLþNLP�SXWHP�LOL�VH�PDQLSXODFLMRP�UD]LQH�YRGH�X�NDQDOLPD�YRGD�SRG]HPQR�GRYRGL�
GLUHNWQR�GR�NRULMHQVNRJ�VXVWDYD�ELOMNH��1DYHGHQL�QDþLQ�NRULãWHQMD�YRGH�]D�QDYRGQMDYDQMH�
MH�GDQDV�JHQHUDOQR�QHSULKYDWOMLY��]ERJ�QL]D� UD]ORJD� WH�VH�YHü�GXåH�YULMHPH�UD]PLãOMD�R�
XQDSUMHÿHQMX�SRVWRMHüHJ�VXVWDYD�
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0HÿXWLP�� VYDNR� QRYR� UMHãHQMH� VXVWDYD� QDYRGQMDYDQMD� SRYH]DQR� MH� VD� ]QDWQLP�
RJUDQLþHQMLPD�� RGQRVQR�PRåHELWQLP� XJUR]DPD� RGUåLYRVWL�� R� NRMLPD� üH� YLãH� ULMHþL� ELWL�
X� QDVWDYNX� WHNVWD��7HPHOMQD� VYUKD� RYRJD� þODQND� QLMH� UHYLGLUDWL� SRVWRMHüD� UMHãHQMD� VXV-
WDYD�QDYRGQMDYDQMD�� QHJR�QD�SULPMHUX�RYRJD� VOXþDMD� �ÄFDVH� VWXG\³�� ÄXSXWLWL³�NUHDWRUH�
RYRJD�L�VOLþQLK�VXVWDYD�QD�ãWR�VYHREXKYDWQLMH�VDJOHGDYDQMH�SRQXÿHQLK�UMHãHQMD�YDULMDQWL�
QH�]DQHPDUXMXüL�RGUåLYRVW�L�SULXãWLYRVW��1DLPH��VXVWDY�NRML�VL�NRULVQLFL�QH�PRJX�SULXãWLWL��
EROMH�MH�QH�UHDOL]LUDWL��MHU�RQ�SRVWDMH�WHUHW��

6LQMVNR�SROMH�SUHGVWDYOMD�MHGQR�RG�QDMYHüLK�NUãNLK�SROMD�QD�RYLP�SURVWRULPD��'XåLQH�MH�
RNR����NP��D�ãLULQH�������NP�L�SRYUãLQH�MH�RNR�������KD��0HÿXWLP��SRYUãLQD�PHOLRULUDQLK�
SRGUXþMD�MH�RNR�������KD��RG�þHJD�MH�QD�GHVQRP�]DREDOMX�������KD��D�QD�OLMHYRP��������
1DMYHüL�GLR�SROMD�VH�QDOD]L�L]PHÿX�NRWD�����L�����P�Q�P�
2G�VYRMHYUVQLK�ÄRJUDQLþHQMD³�L]GYDMDMX�VH�RERULQH�XJODYQRP�NRQFHQWULUDQH�X�UD]GREOMX�
MHVHQ���]LPD�L�UHGRYLWR�MDYOMDQMH�PUD]HYD�X�UD]GREOMX�SURVLQDF���RåXMDN��D�PDQMDN�RERULQD�
L�YLVRNH�WHPSHUDWXUH�X�UD]GREOMX�OLSDQM���NRORYR]��VH]RQD�QDYRGQMDYDQMD��
âWR�VH�VDPH�SRJRGQRVWL�WOD�]D�QDYRGQMDYDQMH�WLþH��QDMYHüL�GLR�SRYUãLQD�6LQMVNRJ�SROMD��
SUHPD� VWXGLML� L]YRGOMLYRVWL� �3URMHNWQL� WLP�� ������ RWSDGD�QD�RJUDQLþHQR�SRJRGQD� WOD� ]D�
QDYRGQMDYDQMH� �3���� GRN�PDQML� GLR� RWSDGD� QD� XPMHUHQR� SRJRGQD�RJUDQLþHQR� SRJRGQD�
�3��3���]HPOMLãWD�]D�QDYRGQMDYDQMH��7R�]QDþL�GD�VH�QDYRGQMDYDMX�WOD�NRMD�QH�SUHGVWDYOMDMX�
YUK�SR�SRGREQRVWL�]D�QDYRGQMDYDQMH��1DLPH��DNR�VH�WOX�NRMH�MH�SRGHVQR�]D�QDYRGQMDYDQMH�
GRSUHPH�GRVWDWQH�NROLþLQH�YRGH�]D�QDYRGQMDYDQMH��RQGD�MH�HYLGHQWQR�GD�VH�QD�WLP�WOLPD�
SRVWLåH�YHüL�HIHNW�QDYRGQMDYDQMD��RGQRVQR�QD�RYLP�VH�SRVWLåH�PDQML�HIHNW�L�WR�MH�VDVYLP�
VLJXUQR�MHGDQ�RJUDQLþDYDMXüL�IDNWRU��
3UHWKRGQD�RJUDQLþHQMD�VX�XWMHFDOD� L�QD�RGDELU�NXOWXUD�NRMH�VH�VDGH��7DNR�SUHPD VWXGLML�
L]YRGOMLYRVWL� �3URMHNWQL� WLP��������SRVWRMHüD� �L� EXGXüD�� VWUXNWXUD� VMHWYH� MH�RULMHQWLUDQD�
XJODYQRP�QD�UDWDUVNR���NUPQR���SRYUüDUVNH�NXOWXUH��V�WLP�GD�MH�QD�������KD�SURL]YRGQH�
SRYUãLQH�X�VNORSX�SRVWRMHüHJ�VXVWDYD�QDYRGQMDYDQMD�WUHQXWDþQR������REUDGLYLK�SRYUãLQD�
]DVDÿHQR�åLWDULFDPD�������NUPQLP�ELOMHP�L�����SRYUüHP��VOLND�����

������

���

��
��

Livade

.UPQR�ELOMH

2VWDOR

6OLND����3RVWRMHüD�VWUXNWXUD�VMHWYH�X�6LQMVNRP�SROMX�
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8�EXGXüQRVWL�VH�QH�RþHNXMH�GUDVWLþQLMD�SURPMHQD�VWUXNWXUH�VMHWYH��WDNR�GD�VH�SODQLUD�RNR�
�����SRYUãLQD�SRG�åLWDULFDPD�������SRG�NUPQLP�ELOMHP�L������SRG�SRYUüHP��VOLND�����,]�
QDYHGHQH�GYLMH�VOLNH��SURL]OD]L�MHGQR�YUOR�ELWQR�RJUDQLþHQMH��NDNR�]D�VDGDãQMH��WDNR�L�]D�
SODQLUDQR�VWDQMH�

������

���

.UPQR�ELOMH

6OLND����3ODQLUDQD�VWUXNWXUD�VMHWYH�X�6LQMVNRP�SROMX

(YLGHQWQR�MH�GD�L�X�EXGXüQRVWL�QDMYHüL�GLR�SRYUãLQD�RWSDGD�QD�QLVNR�GRKRGRYQH�åLWDULFH��D�
QDMPDQML�GLR�QD��UHODWLYQR��YLVRNR�GRKRGRYQR�SRYUüH��1DYHGHQR�MH�L]QLPQR�ELWQR�VDJOH-
GDWL�]D�QDUHGQD�HNRQRPVND�YUHGQRYDQMD�]DKYDWD��JGMH�üH�VH�WURãDN�QDYRGQMDYDQMD�PRUDWL�
L]UD]LWL�X�RGQRVX�QD�RVWYDUHQL�GRGDWQL�GRKRGDN�XVOLMHG�QDYRGQMDYDQMD��SD�üH�VH�L]�QDYH-
GHQRJD� VOLNRYLWR� YLGMHWL� NROLNR� YRGH� �NQ�� VPLMHPR�SRWURãLWL� QD� SRMHGLQX� NXOWXUX�� D� GD�
EL�RVWYDULOL�QHNX�GRELW�XVOLMHG�QDYRGQMDYDQMD��MHU�X�SURWLYQRP��QDYRGQMDYDQMH��RGQRVQR�
VXVWDY�QDYRGQMDYDQMD�QHPD�VPLVOD��.DR�SRWYUGX�SUHWKRGQLK�QDYRGD��PRåHPR�FLWLUDWL�L]�
VWXGLMH� �3URMHNWQL� WLP��������³�6�RE]LURP�QD� LVSODWLYRVW��YDOMD� LPDWL�QD�XPX�GD�QD�QD-

WDSDQMH�QDMEROMH� UHDJLUDMX�SRYUWQH� NXOWXUH� L� FYLMHüH�� VOLMHGH� WUDYQH� YUVWH� L� OHJXPLQR]H��
QDURþLWR�OXFHUND��QDVDGL�YRüD�L�YLQRYH�OR]H��D�QD�]DþHOMX�VX�QDãH�WUDGLFLRQDOQR�YRGHüH�
UDWDUVNH�NXOWXUH�NXNXUX]�L�SãHQLFD�³��1DYHGHQR�]QDþL��GD�VH�RG�QLVNR�GRKRGRYQLK�NXOWXUD�
QH�PRåH�RþHNLYDWL�]QDWQLMH�SRYHüDQMH�SULQRVD�X�VPLVOX�NQ�KD�
3RVWRMHüD�VWUXNWXUD�YODVQLãWYD��RGQRVQR�YHOLþLQD�SRMHGLQLK�SDUFHOD�X�6LQMVNRPH�SROMX�MH�
YUOR�YHOLNL�RJUDQLþDYDMXüL�þLPEHQLN�]D�RGUåLYX�SROMRSULYUHGQX�SURL]YRGQMX��3UHPD�SR-

GDFLPD�SRSLVD�VWDQRYQLãWYD��3RSLV�VWDQRYQLãWYD��NXüDQVWDYD�L�VWDQRYD���������SRVWRMHüD�
VWUXNWXUD� VNXSLQD� NXüDQVWDYD� SUHPD� NRULãWHQRP� SROMRSULYUHGQRP� ]HPOMLãWX� XNXSQR�
]D�SRGUXþMH�JUDGRYD�6LQMD� L�7ULOMD� L�2SüLQH�2WRN��SULND]DQD� MH�QD�VOLFL����1DåDORVW��QH�
UDVSRODåH�VH�VWDWLVWLþNLP�SRGDFLPD�LVNOMXþLYR�]D�SRGUXþMH�6LQMVNRJ�SROMD��SUHPGD�VX�L�RYL�
]DMHGQLþNL�SRGDFL��JUDG�6LQM��JUDG�7ULOM�L�RSüLQD�2WRN��SRSULOLþQR�UHSUH]HQWDWLYQL�]D�RQR�
ãWR�VH�åHOL�QDJODVLWL�
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6OLND����6NXSLQH�NXüDQVWDYD�SUHPD�NRULãWHQRP�SROMRSULYUHGQRP�]HPOMLãWX�]DMHGQR�]D�
*UDG�6LQM��*UDG�7ULOM�L�2SüLQX�2WRN

(YLGHQWQR�MH�GD�VX�QDM]DVWXSOMHQLMD�NXüDQVWYD��SUHNR�������V�SRYUãLQRP�SDUFHOH�GR������
KD�� ãWR�XND]XMH�QD� L]QLPQR�ELWQR�RJUDQLþHQMH�� D� WR� MH�XVLWQMHQRVW�SRVMHGD��1DLPH��QLMH�
SUREOHP� VDPR� NDNR� SRVWLüL� HNRQRPVNL� RGUåLYX� SROMRSULYUHGQX� SURL]YRGQMX� QD� PDORM�
SRYUãLQL�� SUREOHP� MH� L� NDNR� X� SRVWRMHüHP� VWDQMX� RUJDQL]LUDWL� QDYRGQMDYDQMH�� RGQRVQR�
RVLJXUDWL� RSWLPDOQL� YRGQL� UHåLP� X� NDQDOLPD� ]D� QDYRGQMDYDQMH� LOL� VXVWDYX� SRG� WODNRP��
XNROLNR�VYDNL�YODVQLN�VDGL�NXOWXUH�QHRYLVQR�R�GUXJLPD��7R�GRYRGL�GR�QL]D�GRGDWQLK�SURE-

OHPD��WODNRYL��]DãWLWD�ELOMD�L�VOLþQR���D�MHGDQ�RG�QMLK�MH�LGHQWL¿NDFLMD�GLRQLND��VWDNHKROGHUD�
(&DUHYLü��7��L�GUXJL���������
1DåDORVW��L]�UDVSRORåLYH�GRNXPHQWDFLMH�VWXGLMH��3URMHNWQL�WLP��������QLMH�YLGOMLYR�GD�VX�
GRVDGDãQMD�SURMHNWQD�UMHãHQMD�QDYRGQMDYDQMD�SHUFLSLUDOD�LGHQWL¿NDFLMX�GLRQLND�VXNODGQR�
WHPHOMQLP�SULQFLSLPD�SURFHVD�RWYRUHQRJ�SODQLUDQMD� �&DUHYLü��7�� L� GUXJL�� ������ �233� ��
2SHQ�3ODQQLQJ�3URFHVV���%H]�LGHQWL¿NDFLMH��D�]DWLP�QH]DRELOD]QRJ�LQYROYLUDQMD�GLRQLND�X�
233��MHGQRVWDYQR�MH�QHPRJXüH�RþHNLYDWL�XVSMHK�SURMHNWD��1DLPH��QH]DRELOD]QX�XORJX�SUL�
NUHLUDQMX�VXVWDYD�QDYRGQMDYDQMD�WUHEDMX�LPDWL�SROMRSULYUHGQL�SURL]YRÿDþL�QD�SRGUXþMX�6LQ-

MVNRJ�SROMD��NRML�SUHGVWDYOMDMX�NUDMQMH�NRULVQLNH�WRJD�VXVWDYD��1MLKRYRP�LGHQWL¿NDFLMRP�
L�LQYROYLUDQMHP�X�SURFHV�DUWLNXOLUDMX�VH�QMLKRYL�LQWHUHVL�L�GRELYDMX�SRYUDWQH�LQIRUPDFLMH�
X� VPLVOX� QMLKRYH� QDþHOQH� ]DLQWHUHVLUDQRVWL� ]D� SURMHNW�� VWUXNWXUH� SODQLUDQH� SURL]YRGQMH��
VWUXNWXUH�YHOLþLQH�SROMRSULYUHGQRJ�]HPOMLãWD�X�X]RUNX�]DLQWHUHVLUDQLK�]D�QDYRGQMDYDQMH�
WH�QDSRVOMHWNX�QMLKRYH�VSUHPQRVWL�]D�VXGMHORYDQMH�X�NRULãWHQMX�YRGH�L�SODüDQMX�SULSDGQLK�
WURãNRYD� �NRML� VH�QDþHOQR�PRUDMX�NYDQWL¿FLUDWL�SULMH� LOL�X� VNORSX� LQYROYLUDQMD�GLRQLND���
2E]LURP�GD�QHPD�LQIRUPDFLMD�GD�MH�WDNR�SRVWXSOMHQR��L]RVWDQDN�LGHQWL¿NDFLMH�GLRQLND�VH�
X]LPD�NDR�YHOLNL�SURSXVW�NRML�LWHNDNR�PRåH�XJUR]LWL�RGUåLYRVW�SURMHNWD�

1D�VDPRP�SRþHWNX�MH�SRWUHEQR�QDJODVLWL�GD�MH�X�GHVQRP�]DREDOMX�L]GYRMHQ�L�YHü�NRQFHS-

FLMVNL�ULMHãHQ�VXVWDY�QDYRGQMDYDQMD�7UQRYDþD��EUXWR�SRYUãLQH�����KD��NRML�QHüH�ELWL�SUHG-

PHWRP�UD]PDWUDQMD�RYRJD�þODQND��0HÿXWLP��LVNXVWYD�L�SRND]DWHOML�V�SRGVXVWDYD�7UQRYDþD�
VH�LWHNDNR�PRJX�L�WUHEDMX�NRPSDULUDWL�V�LGHQWLþQLP�SRND]DWHOMLPD�RVWDWND�VXVWDYD��WLP�YLãH�
XNROLNR�VH�SUL�UHDOL]DFLML�LVWLK�QLMH�NRULVWLOR�LGHQWLþQLP�PHWRGRORJLMDPD�L�DODWLPD�
Ä%HQH¿W³�UHDOL]DFLMH�YLãHQDPMHQVNRJ�SURMHNWD�UHYHU]LELOQH�KLGURHOHNWUDQH��5+(��%ODFD�V�
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DVSHNWD�QDYRGQMDYDQMD�VH�RþLWXMH�SUYHQVWYHQR�X�L]JUDGQML�GRQMHJ�ED]HQD��YROXPHQD�RNR�
��PLOLMXQD�P3��NRML�EL�VH�NRULVWLR�L�]D�SRWUHEH�QDYRGQMDYDQMD��2E]LURP�GD�VH�X�SRVWRMHüHP�
VWDQMX�]DKYDüDQMH�YRGH�]D�QDYRGQMDYDQMH�YUãL�GLUHNWQR�L]�NRULWD�&HWLQH��SRVWDYOMD�VH�SL-
WDQMH��Ä8�þHPX�MH�RQGD�SUHGQRVW�]DKYDüDQMD�YRGH�L]�ED]HQD"³��3UHGQRVW�MH�X�þLQMHQLFL�GD�
üH�VH�YRGD��XVOLMHG�]DGUåDYDQMD�X�GRQMHP�ED]HQX��]DJULMDWL�QD�]QDWQR�YHüX�WHPSHUDWXUX�
RG�RQH�NRMX�LPD�X�&HWLQL��,DNR�]D�YULMHPH�OMHWD�QD�SRGUXþMX�6LQMVNRJ�SROMD�YODGDMX�YLVRNH�
WHPSHUDWXUH�� WHPSHUDWXUD�&HWLQH� MH� UHODWLYQR� QLVND� XVOLMHG� LVSXãWDQMD� L]� GRQMLK� VORMHYD�
DNXPXODFLMH�3HUXþD�L�QLMH�SUHSRUXþOMLYD�]D�GLUHNWQR�NRULãWHQMH��1DLPH�ÄWHPSHUDWXUQL�ãRN³�
ELOMNH�QDVWXSD�XNROLNR�MH�UD]OLND�WHPSHUDWXUH�YRGH�L�]UDND��WOD��YHüD�RG�����&��7DNRÿHU�
MH�ELWQR�QDSRPHQXWL�GD�L]JUDGQMD�GRQMHJ�ED]HQD�QH�XWMHþH�X�QHJDWLYQRP�VPLVOX�QD�VXVWDY�
RGYRGQMH�6LQMVNRJ�SROMD��GDSDþH��EXGXüL�VXVWDY�5+(�%ODFD�üH�SULKYDüDWL��RGQRVQR�UH-
GXFLUDWL�GLR�YHOLNLK�YRGD�&HWLQH�
8NODSDQMH�L]JUDGQMH�5+(�%ODFD�X�SRVWRMHüH��NRQFHSFLMVNR��UMHãHQMH�QDYRGQMDYDQMD�6LQ-

MVNRJ�SROMD�NRMH�SUHGYLÿD�UD]YRG�YRGH�FLMHYQRP�PUHåRP�SRG�WODNRP�MH�UD]PRWUHQR�NUR]�
þHWLUL�YDULMDQWH�L�QHPD�QHJDWLYQRJ�XWMHFDMD�QD�UHDOL]DFLMX�SRGVXVWDYD�7UQRYDþD�
9DULMDQWD�%�� VH�RGQRVL�QD� L]PMHQX� ORNDFLMH�]DKYDWD�YRGH�NRML�EL� ]D�SRGVXVWDY�2WRN�X�
OLMHYRP�]DREDOMX��ELR�L]�EXGXüHJ�GRQMHJ�ED]HQD��7HKQLþND�UMHãHQMD�SUHRVWDOLK�SHW�SRGVXV-
WDYD�VH�QH�PLMHQMDMX�
9DULMDQWD�%��SUHGYLÿD�GD�VH�RED�SRGVXVWDYD�OLMHYRJ�]DREDOMD��2WRN�L�9HGULQH��RSVNUEOMXMX�
SXWHP�MHGQH�FUSQH�VWDQLFH�VD�]DKYDWRP�YRGH�L]�GRQMHJ�ED]HQD�
9DULMDQWD�%��VH�RGQRVL�QD�MHGLQVWYHQ�VXVWDY�QDYRGQMDYDQMD�]D�FLMHOR�6LQMVNR�SROMH��L]X]HY�
SUHWKRGQR�VSRPHQXWRJ�SRGUXþMD�7UQRYDþD��=DKYDW�YRGH�MH�L]�GRQMHJ�ED]HQD��SXWHP�MH-
GLQVWYHQH�FUSQH�VWDQLFH��2YGMH�MH�ELWQR�QDSRPHQXWL�GD�MH�L]GYRMHQL�SRGVXVWDY�7UQRYDþD��
]DPLãOMHQ� WDNRÿHU�NDR� WODþQL�VXVWDY��DOL� VD�]DKYDWRP�YRGH� L]�NDQDOD��RGQRVQR� L]�NRULWD�
&HWLQH�
,�QD�NUDMX�YDULMDQWD�%�� LSDN�RVWDYOMD�PRJXüQRVW� LQNRUSRULUDQMD�SRGVXVWDYD�7UQRYDþD�X�
MHGLQVWYHQL��WODþQL��VXVWDY�QDYRGQMDYDQMD�VD�]DKYDWRP�L]�GRQMHJ�ED]HQD�SXWHP�MHGLQVW-
YHQH�FUSQH�VWDQLFH��3RGVXVWDY�7UQRYDþD�QH�NRULVWL�QLWL�MHGDQ�RG�QDYHGHQLK�EHQH¿WD��SD�MH�
L]UDÿLYDþ�VWXGLMH��3URMHNWQL�WLP��������LVSUDYQR�SRVWXSLR��NDGD�MH�VXSURWQR�]DKWMHYLPD�L]�
SURMHNWQRJ�]DGDWND�LSDN�RVWDYLR�PRJXüQRVW�MHGLQVWYHQRJ�UMHãHQMD�
,OXVWUDFLMH� UDGL�� WURãNRYL� YDULMDQWH�%�� �6LQMVNR� SROMH� EH]�7UQRYDþH�� VX� SURFLMHQMHQL� QD�
������������NQ��D�QD�SDULWHWX�������KD�NRML�EL�VH�QDYRGQMDYDOL��ãWR�GDMH�SRND]DWHOM�LQLFL-
MDOQH�LQYHVWLFLMH�RG��������NQ�KD�
9DULMDQWD�%���NRPSOHWQR�6LQMVNR�SROMH��XNOMXþLYR�SRGVXVWDY�7UQRYDþD��LPD�WURãNRYH�RG�
������������NQ�QD�SDULWHWX�������KD���ãWR�GDMH�SRND]DWHOM�RG��������NQ�KD��1DYHGHQD�GYD�
SRND]DWHOMD�VH�QDL]JOHG�QH�UD]OLNXMX�ELWQR��PHÿXWLP��LQYHVWLFLMD�EH]�REMHGLQMHQRJ�UMHãHQMD�
�%���MH�SR�KHNWDUX�VNXSOMD�þDN�������7ROLND�UD]OLND�QD�LQLFLMDOQRM�LQYHVWLFLML��RGQRVQR�X�
VWDUWX�LVWH�QLMH�]DQHPDULYD��ãWR�XND]XMH�QD�MRã�MHGQD�SDUDPHWDU�R�NRPH�NUHDWRUL�VXVWDYD�
PRUDMX�YRGLWL�UDþXQD�

âWR�VH�VDPLK�NRULVWL�EHQH¿WD�RG�VXVWDYD�QDYRGQMDYDQMD�WLþH��JHQHUDOQR�VH�PRåH�UHüL�GD�
LVWL�QDVWDMX�L]�SRYHüDQH�SURL]YRGQMH��RGQRVQR�RG�SRYHüDQMD�VSHFL¿þQRJ�SULQRVD��3UHPD�
VWXGLML�L]YRGOMLYRVWL�UHGXNFLMD�SULQRVD�SRMHGLQLK�NXOWXUD�EH]�QDYRGQMDYDQMD�PRåH�ELWL�NRG�
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X]JRMD�QD�ODJDQRP�WOX�X�SURVMHþQR�YODåQRM�JRGLQL�L]PHÿX������L���������D�X�VXãQRM�JRGLQL�
L]PHÿX�������L�������8�VOXþDMX�6LQMVNRJ�SROMD�RþHNLYDQD�UD]OLND�JRGLãQMLK�SULKRGD�6$�L�
%(=�QDYRGQMDYDQMD�L]QRVL��������NQ�KD��ãWR�QD�SDULWHWX�������KD�SUHGVWDYOMD������������
NQ�JRGLãQMH��PHÿXWLP�QH�QDYRGL�VH�QD�SDULWHWX�NRMLK�X]JDMDQLK�NXOWXUD��6WRJD�QD�RYH�EUR-

MNH�WUHED�LVND]DWL�VXPQMX��.DR�ãWR�MH�YHü�VSRPHQXWR��X�6LQMVNRP�SROMX�VX�QDM]DVWXSOMHQLMH�
UDWDUVNH�NXOWXUH��RGQRVQR�åLWDULFH��WDNR�GD�MH�WUHQXWQR������SRYUãLQD�SRG�åLWDULFDPD��D�
X�EXGXüQRVWL�VH�RþHNXMH������SRYUãLQD�SRG�åLWDULFDPD��8]PLPR�VDGD�QDM]DVWXSOMHQLMX�
åLWDULFX���NXNXUX]��3UHPD�SRGDFLPD�'UåDYQRJ�]DYRGD�]D�VWDWLVWLNX�SURVMHþQL�SULQRV�NX-

NXUX]D�MH�X�������JRGLQL�ELR�RNR�����W�KD��2WNXSQD�FLMHQD�NXNXUX]D�MH�L]QRVLOD�RNR�����
NQ�NJ��=QDþL��NRPSOHWDQ�SULKRG�SR�KHNWDUX�NXNXUX]D� MH�RNR�������NQ��'DOMH��NXNXUX]��
NDR� L�RVWDOH�åLWDULFH�QH� UHDJLUDMX�YHOLNLP�SRYHüDQMHP�SULQRVD�QD�QDYRGQMDYDQMH�� ]QDþL�
SRYHüDQMH�SULQRVD�NRG�QDYRGQMDYDQMD�NXNXUX]D�PRåHPR�SURFLMHQLWL�QD�QHNLK�������ãWR�
X� QDUDYL� SUHGVWDYOMD� QHNLK� �� W�KD�� YULMHGQRVWL� RNR� ������ NQ�� D� X� NDONXODFLMX� VH� XOD]L� V�
UD]OLNRP�SULKRGD�RG��������NQ�KD�� ãWR� MH�GYRVWUXNR�YLãH�RG�XNXSQRJ�SULKRGD�SR�KHN-

WDUX�NXNXUX]D�X]�QDYRGQMDYDQMH��������NQ�KD���6OLMHGRP�QDYHGHQRJD��QHMDVQR�MH�V�NRMLP�
NXOWXUDPD�� SULQRVLPD� L� YULMHGQRVWLPD� VH� XãOR� X� SURUDþXQ�� RE]LURP�GD� VH� VD� VSRPHQX-

WLK��������NQ�SRYHüDQLK�SULKRGD�PQRåL��VYLK��������KD�]HPOMLãWD��D�QDSRPLQMHPR�GD�VX�
QDMSULKRGRYQLMH�NXOWXUH��QDMPDQMH�]DVWXSOMHQH�X�6LQMVNRP�SROMX"�6OLMHGRP�QDYHGHQRJD��
GROD]L�VH�GR�SUYH�NRQNUHWQH�EURMNH�NRMD�R]ELOMQR�XJURåDYD�RGUåLYRVW�L�SULXãWLYRVW�QDYRG-

QMDYDQMD�X�6LQMVNRP�SROMX�WH�VWRJD�WUHED�SURüL�GHWDOMQH�SURYMHUH��RE]LURP�GD�NRG�SULPMHUD�
NXNXUX]D��D�UDGL�VH�R�QDM]DVWXSOMHQLMRM�NXOWXUL��WH�EURMNH�QLVX�QLWL�LVWL�UHG�YHOLþLQD��'D�VX��
NRMLP�VOXþDMHP�X�RYDM�SURFHV�SUDYRGREQR�LQYROYLUDQL�SRWUHEQL�GLRQLFL��NUDMQML�NRULVQLFL���
VDVYLP�MH�VLJXUQR�GD�EL�RQL�LWHNDNR�Ä¿OWULUDOL³�QDYHGHQH�SRGDWNH�R�SRYHüDQMX�SULQRVD�WH�
EL�VH�]DVLJXUQR�ÄEDUDWDOR³�V�SRX]GDQLMLP�SRGDFLPD��RGQRVQR�YUOR�ELWQRP�ÄLQSXW�X³�]D�
L]UDþXQ�RGUåLYRVWL�L�SULXãWLYRVWL�

%URMNH�L]�SUHWKRGQRJ�SRJODYOMD�QH�SUHGVWDYOMDMX�HNVWUD�GRELW��YHü�SRYHüDQMH�SULKRGD��D�
GRELW��NDNR�MH�SR]QDWR��SUHGVWDYOMD�UD]OLNX�L]PHÿX�SULKRGD�L�WURãNRYD��6XVWDYRP�QDYRGQ-

MDYDQMD�QHVXPQMLYR�VH�SRYHüDYDMX�SULKRGL��DOL�L�WURãNRYL��7URãNRYL�VXVWDYD�QDYRGQMDYDQMD�
VH�PRJX�LVND]DWL�SUYHQVWYHQR�NUR]�WURãNRYH�HOHNWULþQH�HQHUJLMH��UDGQH�VQDJH��RGUåDYDQMD�L�
DPRUWL]DFLMH��3URFMHQD�VWXGLMH��3URMHNWQL�WLP��������MH�GD�üH�VXVWDY�QDYRGQMDYDQMD�]DKWLMH-
YDWL����VWDOQLK�UDGQLK�PMHVWD�L�����VH]RQDFD�QD�SDULWHWX���PMHVHFD�JRGLãQMH��D�ãWR�VYHGHQR�
QD� JRGLãQMX� UD]LQX� SUHGVWDYOMD� RNR� ���� ]DSRVOHQLK� QD� SDULWHWX� FLMHOH� JRGLQH��*RGLãQML�
WURãNRYL�EUXWR�SODüD�]DSRVOHQLK�QD�QDYRGQMDYDQMX�VH�VWRJD��]DMHGQR�V�SULSDGQRP�UHåLMRP��
SURFMHQMXMX�QD�RNR����PLOLMXQ�NXQD��1DYHGHQL�UDGQLFL�VH�RGQRVH�VDPR�QD�VXVWDY�QDYRG-

QMDYDQMD�� QH� QD� REUDGX� WOD� L� VOLþQR�� ãWR� VH� LSDN� þLQL� SUHWMHUDQLP�� RE]LURP� GD� MH� SULP-

MHQRP�PRGHUQLMH�RSUHPH��SURFHV�QDYRGQMDYDQMD�PRJXüH�]QDWQR�DXWRPDWL]LUDWL�L�VDPLP�
WLPH�]QDWQR�VPDQMLWL� WURãNRYH�UDGQH�VQDJH��2VLP�WRJD��FHQWUDOL]LUDQD� WHKQLþND�UMHãHQMD�
SRSXW�MHGLQVWYHQH�FUSQH�VWDQLFH�]D�þLWDY�VXVWDY�GH¿QLWLYQR�LGX�X�SULORJ�GDOMQMHP�VPDQ-

MHQMX�EURMD�UDGQLND��2YGMH�MH�ELWQR�QDSRPHQXWL��GD�VH�]D�UD]OLNX�RG�SURFMHQH�SULKRGD��NRG�
WURãNRYQH�VWUDQH�QH�JRYRUL�R�ÄUHGX�YHOLþLQD³�WRþQRVWL�SURFMHQH��YHü�R�NRUHNFLMDPD�UHGD�
YHOLþLQH�����������
3URFMHQD�VSHFL¿þQRJ�HQHUJHWVNRJ�WURãND�SUHPD�VWXGLML�L]YRGOMLYRVWL��3URMHNWQL�WLP��������
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L]QRVL������NQ�P3��ãWR�GDMH�HQHUJHWVNL�WURãDN�RG������PLOLMXQD�NXQD�JRGLãQMH�
*RGLãQML�WURãNRYL�RGUåDYDQMD�VXVWDYD�VH�SUHGYLÿDMX�X�L]QRVX�RG�RNR�����RG�XNXSQH�LQ-

YHVWLFLMH�X� VXVWDY�QDYRGQMDYDQMD�� RGQRVQR�X�JRGLãQMHP� L]QRVX�RG������PLOLMXQD�NXQD��
0HÿXWLP��WHRULMD��D�L�SUDNVD�HNRQRPLMH�SR]QDMH�MRã�MHGDQ�WURãDN�NRML�VH�YUOR�þHVWR�L]RVWDYL��
SRVHELFH�NDGD�VH�UDGL�R�VUHGVWYLPD�V�YHüLP�XþHãüHP�GDURYQLFH��D�WR�MH�DPRUWL]DFLMD��$PRU-
WL]DFLMD�SUHGVWDYOMD�WHPHOMQL�XYMHW�RGUåLYRVWL�LQYHVWLFLMH�L�WR�EH]�RE]LUD�GD�OL�VX�LQLFLMDOQD�
VUHGVWYD�ÄSRNORQMHQD³��GDURYQLFD��LOL�QH��8�VYDNRP�VOXþDMX��WHPHOMQL�XYMHW�MH�GD�VH�QD-
NRQ�UD]GREOMD�åLYRWQRJ�YLMHND�LQYHVWLFLMH�X�DPRUWL]DFLMVNRP�IRQGX�RVLJXUDMX�VUHGVWYD�]D�
QRYH�]JUDGH��FUSNH��WUDIRVWDQLFH��FMHYRYRGH�L�VOLþQR��%H]�WRJD�LQYHVWLFLMD�QLMH�RGUåLYD��MHU�
ÄMHGH�VDPX�VHEH³��RGQRVQR�QD�NUDMX�åLYRWQRJ�FLNOXVD�LQYHVWLFLMH��QH�EL�SRVWRMDOD�VUHGVWDYD�
]D�QRYL�FLNOXV��D�WR�MH�GH¿QLWLYQR�SULPMHU�QHRGUåLYRVWL��6OLMHGRP�QDYHGHQRJ��QD�SDULWHWX�
åLYRWQRJ�YLMHND�RG����JRGLQD��JRGLãQMD�DPRUWL]DFLMVND�VWRS�L]QRVL���������RGQRVQR�����
PLOLMXQD�NXQD�JRGLãQMH��
.RULVQLFL�YRGH�]D�QDYRGQMDYDQMH�VX�GXåQL�SODüDWL�QDNQDGX�]D�NRULãWHQMH�YRGD�NRMD�L]QRVL�
����NQ�P3��7UHQXWDþQR�MH�QD�VQD]L�W]Y��ÄNRUHNFLMVNL�NRH¿FLMHQW³�NRML�L]QRVL������WDNR�GD�
MH�WUHQXWDþQL�L]QRV�QDNQDGH�QD�LPH�NRULãWHQMD�YRGD������NQ�P3��1D�SDULWHWX����PLOLMXQD�
P3�JRGLãQMH�GROD]L�VH�GR�L]QRVD�RG���������NQ��PHÿXWLP��DNR�VH�NRUHNFLMVNL�NRH¿FLMHQW�
XNLQH�� WDM� L]QRV�ÄVNDþH³�QD�����PLOLMXQD�NQ�L�SRVWDMH�SRMHGLQDþQR�QDMYHüL� WURãDN�QDNRQ�
UDGQH�VQDJH��,]�QDYHGHQRJ�VH�YLGL�RG�NROLNRJ�MH�]QDþDMD�GD�GUåDYD�GXJRURþQR�GH¿QLUD�
SROLWLNX� QDNQDGD�� MHU� MH� RþLWR� GD� LVWD�PRåH� GLUHNWQR� XWMHFDWL� QD� RGUåLYRVW� L� SULXãWLYRVW�
VDPRJ�SURMHNWD��1DåDORVW��NROLNR�MH�SR]QDWR��NRUHNFLMVNL�NRH¿FLMHQW�MH�QD�VQD]L�ÄGR�GDOMQ-

MHJD³��D�ãWR�SUHGVWDYOMD�YUOR�RSDVQX�IRUPXODFLMX�]D�SUHGPHWQL�SURFHV��=D�VXVWDYH�RYDNYH�
YHOLþLQH��GUåDYD�MHGQRVWDYQR�PRUD�GDWL�GXJRURþQLMH�JDUDQFLMH�SR�SLWDQMX�SROLWLNH�QDNQDGD�
1D�SRVOMHWNX��LPDPR�MRã�MHGDQ�SRND]DWHOM�NRML�QH�SUHGVWDYOMD��GLUHNWDQ��WURãDN�QDYRGQMD-
YDQMD��DOL�MH�LQWHUHVDQWDQ�V�DVSHNWD�YUHGQRYDQMD�6$�L�%(=�LQYHVWLFLMH��1DLPH��QD�SDULWHWX�
RþHNLYDQH�NROLþLQH�RG����PLOLMXQD�P3�YRGH�NRMD�üH�VH�JRGLãQMH�NRULVWLWL�]D�QDYRGQMDYDQMH�
6LQMVNRJ�SROMD�WH�QD�GHNODULUDQRM�FLMHQL�RG����HXU�0:K�HOHNWULþQH�HQHUJLMH�V�NRMRP�VH�
LVND]LYDOD�NRULVW�RG�QRYRSURL]YHGHQH�HQHUJLMH�X�5+(�%ODFD��3URMHNWQL�WLP���������ÄHQ-

HUJHWVND³�YULMHGQRVW�YRGH�NRMD�VH�NRULVWL�]D�QDYRGQMDYDQMH�MH��������N:K�P3��QD�SDULWH-
WX�SURL]YRGQMH�X�+(�ĈDOH�L�+(�3UDQþHYLüL���ãWR�QDP�GDMH�JRGLãQMX�NROLþLQX�RG���������
0:K��YULMHGQRVW�NRMLK�VH�SURFMHQMXMH�QD���������HXUD��RGQRVQR�QD�RNR�����PLOLMXQD�NXQD��
1DLPH�� WROLND� MH� ÄãWHWD³� ]ERJ� XPDQMHQH� SURL]YRGQMH� QD�+(�ĈDOH� L�+(�=DNXþDF�� XVOL-
MHG�NRULãWHQMD�YRGH�]D�QDYRGQMDYDQMH�QD�KRUL]RQWX�6LQMVNRJ�SROMD��WDNR�GD�L�WR�WUHED�QD�
RGJRYDUDMXüL�QDþLQ�YUHGQRYDWL�NDR�W]Y��ÄRSRUWXQLWHWQL�WURãDN³�

.DR� ãWR� MH� SUHWKRGQR� VSRPHQXWR�� SUHPD� VWXGLML� L]YRGOMLYRVWL� �3URMHNWQL� WLP�� ������ VH�
NRULVWL�RG�VXVWDYD�QDYRGQMDYDQMD�SURFMHQMXMX�QD������������NXQD�JRGLãQMH��RGQRVQR�QD�
�������NQ�KD��8�SRJODYOMX�����MH�HODERULUDQR�]DãWR�SUHGPHWQX�EURMNX�WUHED�X]HWL�V�YUOR�
YHOLNRP�UH]HUYRP��RGQRVQR�GRYRGLPR�X�SLWDQMH�UHG�YHOLþLQD�SUHGPHWQH�NRULVWL��2E]LURP�
GD�WD�NRULVW�EHQH¿W�SUHGVWDYOMD�JODYQL�LQSXW�X�L]UDþXQ�RGUåLYRVWL��WUHEDOD�EL�SURüL�WHPHOMLWX�
SURYMHUX��UHIHULUDMXüL�VH�QD�þLQMHQLFH�NRMH�VX�QDYHGHQH�X�SULPMHUX�L]UDþXQD�
âWR�VH�WURãNRYQH�VWUDQH�WLþH��LVWD�L]QRVL�RNR������PLOLMXQD�NXQD��ãWR�]QDþL�GD�VX�SULKRGL�
RNR������YHüL�RG�WURãNRYD��0HÿXWLP��QH�GRYRGHüL�X�SLWDQMH�SULKRGRYQX�VWUDQX��R�þHPX�MH�
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YLãH�ULMHþL�ELOR�UDQLMH��SURPMHQRP��RGQRVQR�XNLGDQMHP�NRUHNFLMVNRJ�NRH¿FLMHQWD�YH]DQR�
]D� QDNQDGX� ]D� NRULãWHQMH� YRGD� WURãNRYL� ÄVNDþX³� QD� ������PLOLMXQD� NXQD�� þLPH� SULKRG�
SRVWDMH�WHN�]D�RNR�������YHüL�RG�WURãNRYD��ãWR�GRYRGL�X�]RQX�SUHFL]QRVWL�SURFMHQD�������
����1DYHGHQR�]QDþL�GD�VH�MHGQRVWUDQLP�SRWH]RP�GUåDYH��XNLGDQMHP�SULYUHPHQRJ�NRUH-
NFLMVNRJ�NRH¿FLMHQWD��YUOR�YMHURMDWQR�XJURåDYD�RGUåLYRVW� VXVWDYD�QDYRGQMDYDQMD��SD� MH�
RYR�GREDU�DUJXPHQW�GD� VH�RG�GUåDYH� WUDåL�GXJRURþQLMH�GH¿QLUDQMH�SROLWLNH�QDNQDGD�]D�
navodnjavanje.

1DSRPLQMH�VH�GD�NRG�SUHWKRGQH�NDONXODFLMH�XRSüH�QLMH�YRÿHQR�UDþXQD�R�QDMYMHURMDWQLMRM�
ÄJUXERM�JUHãFL³�NRG�GH¿QLUDQMD�NRULVWL�RG�QDYRGQMDYDQMD��MHU�WX�QLVPR�X�VIHUL������������
YHü�MH�WX�XSLWDQ�þDN�L�UHG�YHOLþLQH��D�ãWR�MH�GHWDOMQR�REUD]ORåHQR�UDQLMH�
7DNRÿHU��SURMHNW� MH�SURSXVWLR�SUHGVWDYLWL� WUHQXWQX�SROLWLNX�FLMHQD�L�UD]LQX�QDNQDGD�NRMH�
SODüDMX��VOLþQL��NRULVQLFL��NDR�L�DQDOL]LUDWL�GRVHJ�L�LPSOLNDFLMH�SRYHüDQMD�XYRÿHQMD�WDULIH�
LOL�SURPMHQD�X�VXVWDYX�FLMHQD�QDNRQ�LPSOHPHQWDFLMH�SURMHNWD��X]HYãL�X�RE]LU�UD]PDWUDQMD�
SUDYLþQRVWL�SRYH]DQD�V�UHODWLYQLP�SURVSHULWHWRP�GRWLþQH�GUåDYH�þODQLFH�LOL�UHJLMH��(XUR-

SHDQ�&RPPLVVLRQ��������
.RQFHSW�SULXãWLYRVWL�SUHPD�YRGLþX��(XURSHDQ�&RPPLVVLRQ��������RGQRVL�VH�QD�VSRVRE-

QRVW�RGUHÿHQLK�SRWURãDþNLK�JUXSD�QD�SODüDQMH�PLQLPDOQH�UD]LQH�RGUHÿHQH�XVOXJH��8�OLWHU-
DWXUL�VX�SUHSR]QDWL�UD]OLþLWL�SULVWXSL�PMHUHQMX�SULXãWLYRVWL��PHÿXWLP��QDMXRELþDMHQLML�QDþLQ�
MH� L]UDþXQ�W]Y��ÄRPMHUD�SULXãWLYRVW³��NDR�JUXERJ�RPMHUD� L]PHÿX�L]GDWDND�GDQH�XVOXJH�L�
XNXSQRJ�GRKRWND�NXüDQVWYD��QDþHOQR���6OLMHGRP�QDYHGHQRJD��SULXãWLYRVW�FLMHQH�YRGH�]D�
QDYRGQMDYDQMH�EL�VH�PRJOD��NRQNUHWQLMH��GH¿QLUDWL�NDR�YHOLþLQD�UD]OLNH�L]PHÿX�SRYHüDQLK�
SULKRGD��SROMRSULYUHGQRJ�NXüDQVWYD��X]URNRYDQLK�SRYHüDQLP�SULQRVLPD�XVOLMHG�QDYRGQ-

MDYDQMD�L�EUXWR�WURãNRYD�WRJ�LVWRJ�QDYRGQMDYDQMD��âWR�MH�WD�UD]OLND�YHüD��QDYRGQMDYDQMH�MH�
ODNãH�SULXãWLWL��PHÿXWLP��DNR�MH�WD�UD]OLND�PDOD��QDYRGQMDYDQMH�MH�WHåH�SULXãWLWL��2YGMH�QH�
WUHED�VPHWQXWL�V�XPD�VWUXNWXUX�YHOLþLQH�SDUFHOD��VOLND����L]�NRMH�MH�YLGOMLYR�GD�VX�QDM]D-
VWXSOMHQLMD�GRPDüLQVWYD�VD�QDMPDQMRP�YHOLþLQRP�SRVMHGD��1DYHGHQR�]QDþL�GD�RQL�QH�RVW-
YDUXMX�GLUHNWQL�QRYþDQL�SULOLY�XVOLMHG�SRYHüDQLK�SULQRVD��D�ãWR�üH�VH�RGUD]LWL�QD�SULXãWLYRVW��
,]�SUHWKRGQR�QDYHGHQRJD�MH�HYLGHQWQR�GD�MH�UD]OLND�L]PHÿX�SRYHüDQLK�SULKRGD�L�WURãNRYD�
QDYRGQMDYDQMD�SRSULOLþQR�PDOD��XNROLNR�XRSüH�SRVWRML���WDNR�GD�MH�]DNOMXþDN�R�SULXãWLYRVWL�
QDYRGQMDYDQMD�QD�RYRP�VXVWDYX�UHODWLYQR�ODNR�L]YXüL�

3ODQLUDQL�KLGURHQHUJHWVNL�]DKYDWL�X�VOLYX�&HWLQH�RWYDUDMX�PRJXüQRVWL� L�]D�XQDSUMHÿHQMH�
SRVWRMHüHJ� VXVWDYD� QDYRGQMDYDQMD� X�6LQMVNRP�SROMX��0HÿXWLP�� RVQRYQL� SUREOHP�NDNR�
]D� SRVWRMHüL� WDNR� L� ]D� SODQLUDQL� VXVWDY� QDYRGQMDYDQMD� X� 6LQMVNRP� SROMX� VX� R]ELOMQD�
RJUDQLþHQMD�R�NRMLPD� VH�QLMH� GRYROMQR�YRGLOR� UDþXQD�� D� NRMD�PRJX� LWHNDNR�XWMHFDWL� QD�
RGUåLYRVW�L�SULXãWLYRVW�SODQLUDQRJ�VXVWDYD�QDYRGQMDYDQMD��3UL�WRPH�VH�QH�PRJX�]DQHPDULWL�
VOMHGHüH�þLQMHQLFH�
3ROMRSULYUHGQD�SURL]YRGQMD�MH�RJUDQLþHQD�VDPR�QD�WRSOL�GLR�JRGLQH��NRML�NDUDNWHUL]LUDMX�
YUOR�YLVRNH�WHPSHUDWXUH�L�PDQMDN�RERULQD�
1DMYHüL�GLR�SRYUãLQD�þLQH�RJUDQLþHQR�SRJRGQD�WOD�]D�QDYRGQMDYDQMH��3����GRN�PDQML�GLR�
RWSDGD�QD�XPMHUHQR�SRJRGQD�RJUDQLþHQR�SRJRGQD�3��3��]HPOMLãWD�]D�QDYRGQMDYDQMH�
3RVWRMHüD�VWUXNWXUD�VMHWYH�MH�L]UD]LWR�QHSRYROMQD�������þLQH�QLVNR�GRKRGRYQH�åLWDULFH�NRMH�
UHODWLYQR�ORãH�UHDJLUDMX�QD�QDYRGQMDYDQMH��D�VDPR�����YLVRNR�GRKRGRYQR�SRYUüH��
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8�EXGXüQRVWL� VH� QH� RþHNXMH� GUDVWLþQLMD� L]PMHQD� VWUXNWXUH� VMHWYH� ������ åLWDULFD�� �����
SRYUüH��
9HOLNL�EURM�UHODWLYQR�VLWQLK�SDUFHOD�RQHPRJXüDYD�SURYRÿHQMH�MHGLQVWYHQH�SROLWLNH�
6WUXNWXUD�YHOLþLQH�SRVMHGD�MH�L]QLPQR�QHSRYROMQD�L�RQHPRJXüXMH�VYDNX�RUJDQL]LUDQLMX�L�
VXVWDYQLMX�SURL]YRGQMX�WH�VH�QH�QXGL�UMHãHQMH�RNUXSQMDYDQMD�
.RG�SRVWRMHüHJ� VXVWDYD�QHPD�NRQWUROH�QDG� ]DKYDüDQMHP�YRGD�RG� VWUDQH�SROMRSULYUHG-

QLND��ãWR�]QDþL�GD�MH�SULVXWQR�XYMHUHQMH�GD�VH�YRGD�QH�WUHED�SODüDWL��D�WR�]QDþL�GD�üH�VYDNR�
XYRÿHQMH� UHGD�QDLüL� QD� ]QDWQH�RWSRUH� XSUDYR�RQLK� ]ERJ�NRMLK� VH� L� SODQLUD� QRYL� VXVWDY�
navodnjavanja,

1LMH�SURYHGHQD�LGHQWL¿NDFLMD�GLRQLND�L�LVWL�QLVX�LQYROYLUDQL�X�SURFHV��UD]YRM�SURMHNWD���ãWR�
MH�L]QLPQR�YHOLND�RSDVQRVW�]D�RGUåLYRVW�LVWRJD�
9RGD�NRMD�VH�NRULVWL�]D�QDYRGQMDYDQMH��LPD�DOWHUQDWLYX�X�HQHUJHWVNRP�NRULãWHQMX��]QDþL�QH�
ÄRWMHþH�VDPR�X�PRUH³��YHü�LPD�HNYLYDOHQW�X�.:K�
3URFMHQD� HNVWUD� SULKRGD� RG� QDYRGQMDYDQMD� RG� ������� NQ�KD�� RGQRVQR� ����������� NQ�
JRGLãQMH�MH�XSLWQD��MHU�QLMH�YRÿHQR�UDþXQD�R�SRVWRMHüRM�L�EXGXüRM�VWUXNWXUL�VMHWYH�JGMH�VX�
GRPLQDQWQH�QLVNR�SULKRGRYQH�NXOWXUH�NRMH�QH�UHDJLUDMX�]QDWQLMLP�SRYHüDQMHP�SULQRVD�QD�
navodnjavanje,

7URãNRYL�QDYRGQMDYDQMD�PRUDMX�REXKYDWLWL�DPRUWL]DFLMX��D�ãWR� MH�QH]DRELOD]DQ�XYMHW�]D�
RGUåLYRVW�VXVWDYD��$NR�VH�WRPH�GRGD��PRåHELWQR��XNLGDQMH�NRUHNFLMVNRJ�NRH¿FLMHQWD�L�UH-
YDORUL]DFLMD�QD�LPH�QHSURL]YHGHQH�HOHNWULþQH�HQHUJLMH��WURãNRYL�VH�SRSULOLþQR�SULEOLåDYDMX�
þDN�L�SUHWMHUDQR�SURFLMHQMHQLP�SULKRGLPD�RG��������PLOLMXQD�NXQD��EH]�QMLKRYH�UHGXNFLMH��
NRMD�üH�QDMYMHURMDWQLMH�ELWL�QHL]EMHåQD�L�SRSULOLþQD��
6OLMHGRP�VYHJD�SUHWKRGQR�QDYHGHQRJD��HYLGHQWQR�MH�GD�QD�WHPHOMX�SRVWRMHüLK�VSR]QDMD�
QHPD� MDVQLK� SRND]DWHOMD� NRML� EL� MDPþLOL� RGUåLYRVW� SRVWRMHüHJ� �NRQFHSFLMVNRJ�� UMHãHQMD�
QDYRGQMDYDQMD�6LQMVNRJ�SROMD��8�WRP�VPLVOX�VH�QLNDNR�QH�SUHSRUXþD�SULVWXSDQMH�GDOMQMLP�
NRUDFLPD�UD]UDGH�VWXGLMVNH�L�SURMHNWQH�GRNXPHQWDFLMH�QDYRGQMDYDQMD��YHü�QDSURWLY�ÄNR-

UDN�XQDWUDJ³��1DYHGHQR�]QDþL�REMHNWLYQD�UHYL]LMD�VYLK�LQSXWD�L�SRQRYQL�L]UDþXQ�RGUåLYRVWL�
L� SULXãWLYRVWL�� MHU� LQYHVWLFLMD� NRMD� VH� ÄPMHUL³� VWRWLQDPD�PLOLMXQD� NXQD� WR� MHGQRVWDYQR� L�
]DKWMHYD��3UL�WRPH�L]YRU�VUHGVWDYD�QHPD�QLNDNYH�YH]H�V�WUDåHQRP�RGUåLYRVWL��MHU�þLQMHQLFD�
GD�QDP�MH�QHWNR�ÄSRNORQLR³�VUHGVWYD�QH�]QDþL�GD�VH�V�QMLPD�PRåHPR�QHRGJRYRUQR�SRQDãDWL�
L�QDSUDYLWL�QHRGUåLY�VXVWDY�

LITERATURA

>�@� 3URMHNWQL�WLP����������2GUåLYR�NRULãWHQMH�YRGQLK�UHVXUVD�VOLYD�ULMHNH�&HWLQH�X�VYUKX�
SREROMãDQMD�]DãWLWH�RG�SRSODYD�L�QDYRGQMDYDQMD�X�6LQMVNRP�SROMX�WH�GRGDWQH�SURL]-
YRGQMH�HOHNWULþQH�HQHUJLMH�X�VOLYX�ULMHNH�&HWLQH��.QMLJD�����6XVWDY�RGYRGQMH�L�QDYRG-

QMDYDQMD�6LQMVNRJ�SROMD, .QMLJD�����6WXGLMD�L]YRGOMLYRVWL��3URMHNWQL�ELUR�6SOLW�G�R�R��L�
(OHNWURSURMHNW�G�G���6SOLW�

>�@� 3RSLV�VWDQRYQLãWYD��NXüDQVWDYD�L�VWDQRYD������
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>�@� &DUHYLü��7��� -XNLü��'��� âYRQMD��0��� ��������3URFHV� RWYRUHQRJ�SODQLUDQMD� NDR�GLR�
LQWHJUDOQRJ�SULVWXSD�JRVSRGDUHQMX�YRGQLP�UHVXUVLPD�� ���KUYDWVND�NRQIHUHQFLMD�R�
YRGDPD��2SDWLMD����������

>�@� (XURSHDQ�&RPPLVVLRQ���������9RGLþ�NUR]�DQDOL]X�WURãNRYD�L�NRULVWL� LQYHVWLFLMVNLK�
SURMHNDWD.

AUTOR

PU��VF��7RQL�&DUHYLü��GLSO��LQJ��JUDÿ��a

a� +UYDWVNH�YRGH��8OLFD�JUDGD�9XNRYDUD������=DJUHE���������+UYDWVND�
WFDUHYLF#YRGD�KU
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6$ä(7$.��8�UDGX�MH�RSLVDQ�]DKYDW�LGHMQRJ�UMHãHQMD�SRWHQFLMDOQRJ�VXVWDYD�]D�]DVQMHåHQMH�
VWD]D�]D�VNLMDãNR�WUþDQMH�Ä-DYRURYD�NRVD³�QD�SRGUXþMX�RSüLQH�5DYQD�*RUD�WHPHOMHQH�QD�
UHNRQVWUXNFLML�L�UHYLWDOL]DFLML�SRVWRMHüH�DNXPXODFLMH��3RVWRMHüD�VWD]D�SUROD]L�X]�VDPX�QD-
YHGHQX�DNXPXODFLMX��=DKYDW�LGHMQRJ�UMHãHQMD�QRYH�DNXPXODFLMH�QDOD]L�VH�QD�MXJR]DSDG-

QRM� VWUDQL� YUKD� -DYRURYD� NRVD� L� XNODSD� VH� X� FMHOLQX� VNLMDãNLK� VWD]D�� =D� SRWUHEH� L]UDGH�
LGHMQRJ�UMHãHQMD�SRWHQFLMDOQRJ�VXVWDYD�]D�]DVQMHåHQMH�VWD]D�]D�VNLMDãNR�WUþDQMH�-DYRURYD�
NRVD�XWYUÿHQD� MH�JHRORãND�JUDÿD� L�JHRWHKQLþNH�]QDþDMNH� ãLUHJ�SRGUXþMD� WH�KLGURORãNH� L�
NOLPDWVNH�]QDþDMNH��=D�SRWUHEH�VQMHåHQMD�VNLMDãNH�VWD]H�GH¿QLUDQR�MH�VOLYQR�SRGUXþMH�QD�
WHPHOMX�NRMHJ�MH�SURUDþXQDWD�NROLþLQD�RERULQVNH�YRGH�NRMD�JUDYLWDFLMVNL�GROD]L�X�SRVWRMHüX�
DNXPXODFLMX��8�VYUKX�SURMHNWLUDQMD�L]YUãHQR�MH�WHUHQVNR�VQLPDQMH�]DWHþHQRJ�VWDQMD�SUHG-

PHWQRJ�SRGUXþMD��1DNRQ�REUDGH�SRGDWDND�GRELYHQH�VX�SRWUHEQH�SRGORJH�QD�RVQRYX�NRMLK�
MH� L]YUãHQR�GLPHQ]LRQLUDQMH� QHNROLNR�PRJXüLK�YDULMDQWL� EXGXüH� DNXPXODFLMH� ]D� SULNX-

SOMDQMH�RERULQVNH�YRGH�]D�SRWUHEH�VQMHåHQMD�VWD]H��7HPHOMHP�GH¿QLUDQH�SURVWRUQH�YROX-

PHWULMH�RERULQVNH�YRGH�X�DNXPXODFLML�L�PRJXüLK�UD]LQD�YRGH�X�QMRM�SURYHGHQ�MH�KLGUDXOLþNL�
SURUDþXQ�FLMHYQRJ�VXVWDYD�SRG�WODNRP�V�XNOMXþHQLP�SRWUHEQLP�FUSNDPD�]D�GRWRN�YRGH�
SUHPD�VQMHåQLP�WRSRYLPD��
./-8ý1(�5,-(ý,� VXVWDY� ]D� ]DVQMHåHQMH�� VNLMDãNR� WUþDQMH�� -DYRURYD� NRVD�� RERULQVND�
YRGD��DNXPXODFLMD��FMHYRYRG��FUSQD�VWDQLFD

SKIING JAVOROVA KOSA

$%675$&7��7KH�SDSHU�SUHVHQWV� WKH� FRQFHSWXDO� VROXWLRQ� IRU� D� VOHGGLQJ� V\VWHP� IRU� WKH�
-DYRURYD�NRVD�FURVV�FRXQWU\�VNLLQJ�WUDLO�LQ�WKH�PXQLFLSDOLW\�RI�5DYQD�*RUD��,W�LV�EDVHG�RQ�
WKH�UHFRQVWUXFWLRQ�DQG�UHYLWDOL]DWLRQ�RI�WKH�H[LVWLQJ�UHVHUYRLU��ZKHUHE\�WKH�H[LVWLQJ�WUDFN�
SDVVHV�E\�WKH�UHVHUYRLU�LWVHOI��7KH�QHZ�UHVHUYRLU�SURSRVHG�LQ�WKH�FRQFHSWXDO�VROXWLRQ�LV�
ORFDWHG�RQ�WKH�VRXWK�ZHVWHUQ�VLGH�RI�WKH�-DYRURYD�NRVD�SHDN�DQG�¿WV�LQWR�WKH�HQWLUH�VNL�
VORSH��,Q�RUGHU�WR�GHYHORS�WKH�FRQFHSWXDO�VROXWLRQ�IRU�WKH�SRWHQWLDO�VOHGGLQJ�V\VWHP��WKH�
JHRORJLFDO�FRPSRVLWLRQ�DQG�JHRWHFKQLFDO�IHDWXUHV�RI�WKH�JUHDWHU�DUHD�ZHUH�HVWDEOLVKHG�DV�
ZHOO�DV�LWV�K\GURORJLFDO�DQG�FOLPDWLF�IHDWXUHV��7KH�FDWFKPHQW�DUHD�IRU�WKH�VNL�WUDLO�VOHGGLQJ�
V\VWHP�ZDV�GHWHUPLQHG��EDVHG�RQ�ZKLFK�WKH�TXDQWLW\�RI�UDLQZDWHU�WKDW�DUULYHV�JUDYLWDWLRQ-



966

DOO\�LQWR�WKH�H[LVWLQJ�DFFXPXODWLRQ�ZDV�FDOFXODWHG��$�¿HOG�VXUYH\�RI�WKH�H[LVWLQJ�WHUUDLQ�
LQ�WKH�VXEMHFW�DUHD�ZDV�DOVR�SHUIRUPHG��)ROORZLQJ�GDWD�SURFHVVLQJ��WKH�QHFHVVDU\�EDVHOLQH�
PDWHULDOV�ZHUH�REWDLQHG�IRU�GLPHQVLRQLQJ�VHYHUDO�SRVVLEOH�YDULDQWV�RI�WKH�IXWXUH�UHVHUYRLU�
IRU�FROOHFWLQJ�UDLQZDWHU�UHTXLUHG�IRU�WKH�VOHGGLQJ�V\VWHP��%DVHG�RQ�WKH�GH¿QHG�VSDWLDO�DQG�
YROXPHWULF�UDLQZDWHU�LQ�WKH�UHVHUYRLU�DQG�SRWHQWLDO�ZDWHU�OHYHOV�LQ�LW��D�K\GUDXOLF�FDOFXOD-
WLRQ�RI�WKH�SUHVVXUH�SLSH�V\VWHP�ZDV�FDUULHG�RXW�� LQFOXGLQJ�QHFHVVDU\�SXPSV�WR�VXSSO\�
ZDWHU�WR�WKH�VQRZ�FDQQRQV��
.(<:25'6��VOHGGLQJ�V\VWHP��FURVV�FRXQWU\�VNLLQJ��-DYRURYD�NRVD��UDLQZDWHU��UHVHUYRLU��
SLSHOLQH��SXPSLQJ�VWDWLRQ

1. UVOD

1D�SRGUXþMX�RSüLQH�5DYQD�*RUD�SRGQR� -DYRURYH�NRVH�� X�QHSRVUHGQRM�EOL]LQL� VHUYLVQH�
FHVWH� ]D� RGUåDYDQMH� DXWRFHVWH� $�� 5LMHND� ±� =DJUHE� QDOD]L� VH� SRVWRMHüD� DNXPXODFLMD� ]D�
VDNXSOMDQMH�SRYUãLQVNH�YRGH�VOLYQRJ�SRGUXþMD�-DYRURYD�NRVD��3RVWRMHüD�VWD]D�]D�VNLMDãNR�
WUþDQMH�SUROD]L�X]� VDPX�QDYHGHQX�DNXPXODFLMX��3RYUãLQD�SRVWRMHüH� VWD]H� MH��������P2

V�YLVLQVNRP�UD]OLNRP�RG������P��6OLND������6WD]D� MH�GMHORPLþQR�]DWUDYOMHQD� L�SUHWHåQR�
REUDVOD�YLVRNLP�UDVOLQMHP��,GHMQLP�SURMHNWRP�REXKYDüHQH�VX�SRYUãLQH�SRVWRMHüH�VWD]H�L�
SRVWRMHüH�VHUYLVQH�FHVWH�WH�SULURGQRJ�MDUND�

$NXPXODFLMD�� $NXPXODFLMD 2

$NXPXODFLMD 3

Akumulacija 1 – pogled sa 

gornje strane

6OLND����/RNDFLMD�SRVWRMHüH�VWD]H�L�SRWHQFLMDOQLK�DNXPXODFLMD
]D�VNLMDãNR�WUþDQMH��6WHSLü�������

=DKYDW� LGHMQRJ� UMHãHQMD� EXGXüLK� DNXPXODFLMD� QDOD]L� VH� QD� MXJR]DSDGQRM� VWUDQL� YUKD�
-DYRURYD� NRVD�� 6YRMLP� SRORåDMHP� L� RULMHQWDFLMRP� RVLJXUDQD� MH� NYDOLWHWQD� VQMHåQD�
SRYUãLQD�SULURGQRJ�VQLMHJD�L�GREUL�XYMHWL�]D�]DVQMHåLYDQMH�NDR�L�XUHÿHQMH�VQMHåQH�SRGORJH�
VWURMHYLPD�]D� WDEDQMH� VQLMHJD��1D�VOLFL���� MH�SODYRP�ERMRP�R]QDþHQD�VWD]D�]D� VNLMDãNR�
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WUþDQMH� GXåLQH� ���� NP�� GRN� MH� FUYHQRP�ERMRP�R]QDþHQR� SRGUXþMH� REXKYDWD� X� RGQRVX�
QD�VWD]X�]D�VNLMDãNR�WUþDQMH��,GHMQLP�SURMHNWRP��UHNRQVWUXNFLMRP�SRVWRMHüH�DNXPXODFLMH�
L� VXVWDYD� ]D� ]DVQMHåLYDQMH� GH¿QLUDQ� MH� ]DKYDW� X� SURVWRUX� N�R��5DYQD�*RUD� V� XNXSQRP�
SRYUãLQRP�SODQLUDQRJ�]DKYDWD�RG�FFD��������P2.

1DVODJH� VHGLPHQWQRJ� WLSD� QD� SRGUXþMX� RSüLQH� 5DYQD� *RUD� SUHPD� JHRORãNRM� VWDURVWL�
SULSDGDMX�3HUPX��7ULMDVX��HSRKL�GRQMH�L�VUHGQMH�-XUH��/LMDV�L�'RJHU��L�.YDUWDUX��85/����
8�JUDGXLUDQLP�VHNYHQFDPD��L]PMHQMXMX�VH�NRQJORPHUDWL��SMHãþHQMDFL�UD]OLþLWH�JUDQXODFLMH�
]UQD� WH� VLOWLWL� L� ãHMORYL�� 1D� ãLUHP� SRGUXþMX� 5DYQH� *RUH� MDYOMD� VH� YHüL� EURM� L]YRUD� L�
SRYUãLQVNLK�YRGRWRND��,]YRUL�VH�QDOD]H�X�NODVWLþQLP�SDOHR]RMVNLP�L�WULMDVNLP�QDVODJDPD��
D�WR�VX�VWLMHQH�VODEH�SURSXVQRVWL�]ERJ�þHJD�MH�PRJXüQRVW�DNXPXOLUDQMD�SRG]HPQH�YRGH�
PDOD��ãWR�UH]XOWLUD�SRMDYRP�YHOLNRJ�EURMD�L]YRUD�PDQMLK�L]GDãQRVWL��85/���6WHSLü���������
8�VXãQRP�GLMHOX�JRGLQH�YHüLQD�L]YRUD�QHPD�YRGH�LOL�SRVWRML�VDPR�YODåHQMH��*ODYQL�L]YRUL�
NRML�VH�QDOD]H�QD�SRGUXþMX�-DYRURYH�.RVH�VX�-RVLSRYDF��NDSWLUDQ�]D�YRGRYRG�������JRGLQH��
NDSDFLWHWD� ���� �� �� O�V�� WH� L]YRU�NDSWDåD�)UDQNRSDQ� �L]JUDÿHQD������� JRGLQH�� NDSDFLWHWD�
RNR� ���� O�V�� NRMD� VNXSOMD� YRGH� VXVWDYRP� GUHQDåD� �85/���� 3RYUãLQVND� KLGURJUDIVND�
PUHåD� GREUR� MH� UD]YLMHQD� VDPR� QD� NUDMQMHP� VMHYHUQRP�GLMHOX� SRGUXþMD�2SüLQH�5DYQD�
*RUD� JGMH� GRPLQLUD� QHSURSXVQD� L� VODELMH� SURSXVQD� JHRORãND� SRGORJD�� 6YL� YRGRWRFL� VX�
EXMLþQRJ�NDUDNWHUD�V� L]UDåHQRP�SUYHQVWYHQR�HUR]LMRP�NRULWD� L�þHVWR�GXERNR�XVMHþHQLP�
NRULWRP��0LORYDQRYLü�L�GUXJL���������9RGQD�HUR]LMH�MDþH�MH�L]UDåHQD�X�VMHYHUQRP�GLMHOX�
SRGUXþMD�VD�VODELMH�SURSXVQRP�L�HURGLELOQRP�JHRORãNRP�SRGORJRP�L�WORP��85/����1D�
SRGUXþMX�6WDUH�6XãLFH�SUROD]L�UD]YRGQLFD�NRMD�GLMHOL�ORNDOQH�VOLYRYH�L]YRUD�ULMHNH�'REUH�
L�L]YRUD�5DYQH�*RUH��5D]YRGQLFD�LPD�JHQHUDOQL�VPMHU�6=�±�-,��D�LGH�SUHNR�9HOLNRJ�/D]D��
-DYRURYH� .RVH�� 8JOMHãD� L� GDOMH� QD� -,�� 8� KLGURJHRORãNRP� SRJOHGX� UD]OLNXMX� VH� GYLMH�
MHGLQLFH�VD�VSHFL¿þQLP�RELOMHåMLPD�L�V�SRWSXQR�UD]OLþLWLP�XYMHWLPD�IRUPLUDQMD�SRYUãLQVNLK�
L�SRG]HPQLK�YRGD��3DOHR]RMVNH�L�WULMDVNH�NODVWLþQH�QDVODJH�SUHGVWDYOMDMX�VODER�SURSXVQX�
GR�QHSURSXVQX�VUHGLQX��85/����'UXJX�KLGURJHRORãNX�MHGLQLFX�þLQH�NDUERQDWQH�VWLMHQH��
6MHYHUQR�RG�5DYQH�*RUH�WR�VX�SUHWHåQR�GRORPLWL�JRUQMRWULMDVNH�VWDURVWL��D�MXåQR�RG�5DYQH�
*RUH� NDUERQDWQL� WHUHQ� L]JUDÿXMX� YDSQHQFL� L� YDSQHQFL� X� L]PMHQL� V� GRORPLWLPD� OLMDVNH�
VWDURVWL��7R� VX�GREUR�SURSXVQH�QDVODJH�NRMH� VH� RGOLNXMX� WLSLþQLP�NUãNLP�RELOMHåMLPD� V�
EURMQLP�YUWDþDPD��MDPDPD�L�SRQRULPD��1D�WHUHQX�L]JUDÿHQRP�RG�WLK�QDVODJD�QHPD�VWDOQLK�
WRNRYD��MHU�VH�VYH�YRGH�JXEH�X�SRG]HPOMX��85/���6WHSLü��������
3UHPD�RVQRYQLP�NOLPDWVNLP�RELOMHåMLPD�SRGUXþMH�RSüLQH�5DYQD�*RUD�SULSDGD�VQMHåQR�
ãXPVNRM� NOLPL� �ERUHDOQRM�� V� WHPSHUDWXUDPD� QDMKODGQLMHJ� PMHVHFD� LVSRG� ±��� �&�� D�
QDMWRSOLMHJ�L]QDG�����&��6UHGQMD�WHPSHUDWXUD�QDMWRSOLMHJ�PMHVHFD�MH�LVSRG�����&��DOL�EDUHP�
��PMHVHFD�X�JRGLQL�LPD�WHPSHUDWXUX�YHüX�RG�����&��85/����2ERULQH�VX�SULOLþQR�MHGQROLNR�
UDVSRGLMHOMHQH� WLMHNRP� JRGLQH�� VD� ]QDþDMQLP� PDNVLPXPRP� X� MHVHQ� �PMHVHF� VWXGHQL���
$SVROXWQL�PDNVLPXP�QD�SRGUXþMX�5DYQH�*RUH�]DELOMHåHQ�MH������������L�L]QRVLR�MH������
�&�� GRN� MH� DSVROXWQL�PLQLPXP� ELR� ±����� �&� L]PMHUHQ� ����������� JRGLQH�� 1D� WHPHOMX�
WHPSHUDWXUQLK� SRGDWDND� V� PHWHRURORãNH� SRVWDMH� 5DYQD� *RUD� ����� P� Q�P��� JRGLãQMD�
VUHGQMD�WHPSHUDWXUD�]UDND�L]QRVL�L]PHÿX���L����&��85/����
5DYQD�*RUD�LPD�GLQDPLþNL�WLS�JRGLãQMHJ�KRGD�QDREODNH��JGMH�SRMDþDQX�]LPVNX�QDREODNX�
SUDWL�SRYHüDQMH�RERULQD��1DMREODþQLML�VX�PMHVHFL�VWXGHQL��SURVLQDF�L�VLMHþDQM��D�QDMYHGULMH�
MH� X� VUSQMX� L� NRORYR]X�� 2ERULQD� RYLVL� R� FLNORQDPD� NRMH� RYXGD� SUROD]H� QHMHGQDNLP�
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LQWHQ]LWHWRP�L�X�UD]OLþLWD�JRGLãQMD�GRED�WDNR�GD�SURVMHþQH�NROLþLQH�RERULQD�PRJX�]QDWQR�
YDULUDWL� L�SR�PMHVHFLPD� L�SR�JRGLQDPD��1D� WHPHOMX�PHWHRURORãNLK�PMHUHQMD� �RG�������
�������QD�SRGUXþMX�5DYQH�*RUH�]DELOMHåHQD�MH�PDNVLPDOQD�JRGLãQMD�NROLþLQD�RERULQD�RG�
�������PP����������GRN�MH�PLQLPDOQD�JRGLãQMD�NROLþLQD�RERULQD�]D�������JRGLQX�L]QRVLOD�
�������PP��85/���6WHSLü���������6UHGQMD�JRGLãQMD�NROLþLQD�RERULQH�QD�SRGUXþMX�VNLMDãNH�
VWD]H�-DYRURYD�NRVD�NUHüH�VH� L]PHÿX������ L������PP��85/����2SüLQRP�5DYQD�*RUD�
SUROD]L� JUDQLFD� L]PHÿX� NRQWLQHQWDOQRJ� L� PDULWLPQRJ� RERULQVNRJ� UHåLPD�� QD� NRMRM� MH�
L]MHGQDþHQD�NROLþLQD�RERULQD�X�KODGQLMRM�L�WRSOLMRM�SRORYLFL�JRGLQH��
3RGDFL� R� VQMHåQLP� SULOLNDPD� VH� UD]OLNXMX� X� RYLVQRVWL� R� ORNDOLWHWX� L� PLNURNOLPDWVNLP�
SULOLNDPD��=D�5DYQX�*RUX�GDWXPL�SUYRJ�L�SRVOMHGQMHJ�SDGDQMD�VQLMHJD�VX�RG��������GR�
�������6WYDUQL�SUYL�GDQL�V�SDGDQMHP�VQLMHJD�]DELOMHåHQL�VX�L]PHÿX����������������L��������
���������D�SRVOMHGQML�L]PHÿX����������������L�����������������SD�SRMDYH�VQLMHJD�QHPD�VDPR�
X�WUL� OMHWQD�PMHVHFD��85/����%URM�GDQD�VD�VQMHåQLP�SRNULYDþHP�������FP�X�JUDQLFDPD�
MH�RG����GDQD���������L�����GDQD����������D�X�SURVMHNX�L]QRVL�����GDQD��6WYDUQL�GDWXPL�
SUYLK�GDQD�VD�VQMHåQLP�SRNULYDþHP�������FP�]DELOMHåHQL�VX�L]PHÿX����������������L��������
���������D�SRVOMHGQML�L]PHÿX����������������L�����������������'QHYQH�PDNVLPDOQH�YLVLQH�
VQLMHJD�]DELOMHåHQH�VX�X�JUDQLFDPD�RG���GR�����FP��
3RGUXþMH�5DYQH�*RUH�LPD�YLVRNX�UHODWLYQX�YODJX�]UDND�V�JRGLãQMLP�SURVMHNRP�VUHGQMH�
UHODWLYQH� YODJH� ]UDND� RG� ������1DMYHüL� XWMHFDM� RG� YMHWURYD� LPDMX� EXUD� L� MXJR�� GRN� VX�
VPMHURYL�L]�NRMHJ�QDMþHãüH�SXãX�YMHWURYL�LVWRN����������L�]DSDG�����������3R�EURMX�GDQD�
V� MDNLP� L�PDQMH� ROXMQLP� YMHWURP� LVWLþX� VH� ]LPVNL�PMHVHFL��1D� SURPDWUDQRP� SRGUXþMX�
GRPLQDQWQL�VX�6=�YMHWURYL�MDþLQH�RG�����±�����P�V��85/����0DJOD�VH�QD�SRGUXþMX�5DYQH�
*RUH�]DGUåDYD�QDMYLãH�X�]LPVNLP�PMHVHFLPD��DOL�MH�LPD�X�VYLP�JRGLãQMLP�GRELPD��6UHGQML�
EURM�GDQD�V�PDJORP�L]QRVL�������85/���

3. IDEJNI PROJEKT

3UHGPHW� RYRJ� LGHMQRJ� SURMHNWD� MH� L]JUDGQMD� VXVWDYD� ]D� ]DVQMHåHQMH� VNLMDãNLK� VWD]D�
³-DYRURYD� NRVD´� ]D� VNLMDãNR� WUþDQMH� NRML� MH� SRGLMHOMHQ� QD� WUL� FMHOLQH��$NXPXODFLMD� �� ±�
UHYLWDOL]DFLMD�SRVWRMHüH�DNXPXODFLMH�L�VXVWDY�]D�]DVQMHåHQMH�WH�L]JUDGQMD�$NXPXODFLMH���L�
$NXPXODFLMH����6OLND������3URUDþXQ�L�RGUHÿLYDQMH�VOLYD�SURYHGHQR�MH�QD�WHPHOMX�5DFLRQDOQH�
PHWRGH��6WHSLü���������3RYUãLQD�VOLYD�MH�RGUHÿHQD�VD���������P2��GRN�GXåLQD�YRGRWRND�
L]QRVL��������P��0LQLPDOQD�L�PDNVLPDOQD�YLVLQD�VOLYD�L]QRVH������RGQRVQR�����P�Q�P��
SUHGQML�NRH¿FLMHQW�RWMHFDQMD�QD�VOLYX�]D�SRYUDWQL�SHULRG��33��RG����JRGLQD�L]QRVL�������]D�
PP od 20 godina iznosi 0,47, dok za PP od 2 godine sUHGQML�NRH¿FLMHQW�RWMHFDQMD�L]QRVL�
������%U]LQD�RWMHFDQMD�]D����JRGLãQML�33�L]QRVL�v

50
 �����P�V��]D����JRGLãQML�33�v

20
=2,39

P�V��GRN�MH�]D���JRGLãQML�33�v
2
 �����P�V��9LVLQD�RERULQH�]D����JRGLãQML�SRYUDWQL�SHULRG�

iznosi H
50
 ������PP��]D����JRGLãQML�33�H

20
 ������PP�WH�]D���JRGLãQML�33�H

2
=23,36

PP��0DNVLPDOQL�SURWRN�QD�]DGDQRP�SUR¿OX�]D�33�RG����JRGLQD�L]QRVL�4P�� ������P3�V��
za 20 godina 4P�� �������P3�V��RGQRVQR�]D�33�RG���JRGLQH�4P� �����P3�V��

$NXPXODFLMD���VH�QDOD]L�SRGQR�EUGD�-DYRURYD�NRVD��QHSRVUHGQR�X]�DXWRFHVWX�$��5LMHND�
Zagreb (Slika 1.). =D�UHDOL]DFLMX�SURMHNWD�SRWUHEQR�MH�UHNRQVWXLUDWL�L�UHYLWDOL]LUDWL�SRVWRMHüX�
DNXPXODFLMX�NRMD�MH�VDJUDÿHQD�SUHPD�SURMHNWQRM�GRNXPHQWDFLML�L]�������JRGLQH��3RVWRMHüD�
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DNXPXODFLMD� MH� ]DUDVOD� YHJHWDFLMRP� WH� VH� QD� SULOMHYX� VDNXSOMD� L� WDORåL� ãOMXQDN� XVOLMHG�
YHOLNLK�RERULQD��$NXPXODFLMD�MH�RG�VDPH�L]JUDGQMH�GR�GDQDV�VODER�RGUåDYDQD�WH�VX�QD�QMRM�
YLGOMLYD�PMHVWLPLþQD�RãWHüHQMD�L�SRGORNDYDQMH�QD�PMHVWX�EUDQH��3UHPD�VDGDãQMHP�VWDQMX�
L� L]PMHUHQRM�GXELQL�YRGH�XVOLMHG�QDWDORåHQRJ�PDWHULMDOD�VDGDãQMD�$NXPXODFLMD���VDGUåL�
XSROD�PDQMH�YRGH�X�RGQRVX�QD�SURMHNWQX�GRNXPHQWDFLMX�L]�������JRGLQH��6WHSLü���������
6WRJD�MH�QD�SRVWRMHüRM�DNXPXODFLML�QXåQR�SRWUHEQR�L]YUãLWL�UHNRQVWUXNFLMX�L�UHYLWDOL]DFLMX�
X�VYUKX�]DGRYROMDYDQMD�L�XSRWUHEH�LVWH�X�VXVWDYX�]DVQMHåHQMD��3UHPD�L]UDþXQX�L�L]UDÿHQRM�
SURMHNWQRM� GRNXPHQWDFLML�� $NXPXODFLMD� �� RVLJXUDYD� RWSULOLNH� ������ P3 YRGH� ãWR� QH�
]DGRYROMDYD�SRWUHEH�VXVWDYD�]D�]DVQMHåHQMH�NDR�VDPRVWDOQH�FMHOLQH��,]JUDGQMRP�MRã�GYLMH�
DNXPXODFLMH�RVLJXUDOD�EL�VH�SRWUHEQD�NROLþLQD�YRGH��3XQMHQMH�$NXPXODFLMH���SUHGYLÿHQR�
MH�SULNXSOMDQMHP�SDOLK�RERULQD�QD�SRYUãLQX�VOLYQRJ�SRGUXþMD�WH�SRYUãLQVNLP�GRWMHFDQMHP�
L]�SRWRND��'RYRG�YRGH�X�$NXPXODFLMX���SUHGYLÿHQR�MH�SXWHP�JUDYLWDFLMVNLK�SUHOMHYQLK�
FMHYRYRGD�L]�JRUQMLK�$NXPXODFLMD���L����.RWD�JRUQMH�YRGH�X�$NXPXODFLML���L]QRVL��������
P�Q�P���GRN�MH�GQR�DNXPXODFLMH�QD�NRWL��������P�Q�P��3RYUãLQD�YRGQRJ�OLFD�QD�NRWL�JRUQMH�
YRGH�DNXPXODFLMH�L]QRVL�����P2��3R�RERGX�DNXPXODFLMH�SUHGYLÿD�VH��X�FLMHORM�GXåLQL�RG�
RNR����P��]DãWLWQL�XVMHN�UHWHQFLMH�QD�NRWL��������P�Q�P��NRML�üH�VH�L]YHVWL�RG�NDPHQRJ�
QDEDþDMD�X�EHWRQX��0DNVLPDOQD�YLVLQD�XVMHND�DNXPXODFLMH�L]QRVL�����P��

6OLND����'LVSR]LFLMD�SRVWRMHüH�DNXPXODFLMH�L�QRYRSURMHNWLUDQLK�DNXPXODFLMD
�6WHSLü�������

1D�GQX�DNXPXODFLMH�L]YHOD�EL�VH�]DKYDWQD�UHãHWND�NRMRP�EL�VH�FUSLOD�YRGD�L]�DNXPXODFLMH��
8QXWDU�XVLVQH�UHãHWNH�SRVWDYLOD�EL�VH�XVLVQD�NRãDUD�QD�NRMRM�VH�QDOD]L�SORYDN�NDNR�EL�X�
VYDNRP�WUHQXWNX�ELR�SRWRSOMHQ�RE]LURP�GD�XVOLMHG�SXPSDQMD�YRGH�X�FUSQX�VWDQLFX�UD]LQD�



970

YRGRVWDMD�X�DNXPXODFLML�RSDGD��8VLVQD�NRãDUD� MH� L]GLJQXWD�RG�GQD�UHWHQFLMH��]D�����P��
NDNR�EL�VH�VPDQMLR�XQRV�VLWQLK�NRORLGQLK�þHVWLFD�L]�WDORJD�XVOLMHG�SUHSXPSDYDQMD�YRGH��
1D�GQX�DNXPXODFLMH�MH�SRWUHEQR�XJUDGLWL�FLMHYL�]D�XSXKLYDQMH�]UDND�NDNR�EL�VH�VSULMHþLOR�
VPU]DYDQMH� YRGH� QD� PMHVWX� XVLVQH� NRãDUH�� 1D� UD]LQL� NRWH� JRUQMH� YRGH� SUHGYLÿHQD� MH�
L]YHGED�SUHOMHYQRJ�REMHNWD�]D�XVPMHUDYDQMH�SUHOMHYQLK�YRGD�SUHPD�SRVWRMHüHP�RGYRGQRP�
NDQDOX��=ERJ�VLJXUQRVQLK�UD]ORJD�SUHGYLÿHQR�MH�RJUDÿLYDQMH�DNXPXODFLMH�RJUDGRP�YLVLQH�
PLQLPDOQR� ����P� QD� QRåLFL� NUXQH� DNXPXODFLMH�� 8� VYUKX�PMHUHQMD� UD]LQH� YRGH� XQXWDU�
DNXPXODFLMH�SUHGYLÿHQD�MH�YRGRND]QD�OHWYD��

3.2. Akumulacija 2 – nova varijanta

$NXPXODFLMD���QHPD�SRWUHEQX�NROLþLQX�RERULQVNH�YRGH�NRMRP�EL� RSVNUELOD� FMHYRYRGH�
SRWUHEQRP�NROLþLQRP�YRGH�WH�MH�VWRJD�SRWUHEQR�L]YHVWL�MRã�GYLMH�GRGDWQH�DNXPXODFLMH��1D�
WHPHOMX�L]UDþXQD�$NXPXODFLMD���GRGDWQR�RVLJXUDYD�RWSULOLNH�������P3�YRGH��6WHSLü���������
1DYHGHQD�NROLþLQD�YRGH�X�DNXPXODFLML�QH�]DGRYROMDYD�SRWUHEH�VXVWDYD�]D�]DVQMHåHQMH�NDR�
VDPRVWDOQD�FMHOLQD��YHü�MH�SRWUHEQR�VDELUQLP�FMHYRYRGRP�GRSXQMDYDWL�$NXPXODFLMX���L]�
NRMH�üH�VH�FUSLWL�YRGD�GR�FUSQH�VWDQLFH��'RYRG�YRGH�X�$NXPXODFLMX���L]�$NXPXODFLMH���
SUHGYLÿHQR�MH�SXWHP�JUDYLWDFLMVNLK�SUHOMHYQLK�FMHYRYRGD��,]JUDGQMD�$NXPXODFLMH���QDOD]L�
VH�X�SULURGQRM�GHSUHVLML��.RWD�JRUQMH�YRGH�MRM�L]QRVL��������P�Q�P���GRN�MH�GQR�DNXPXODFLMH�
QD�NRWL��������P�Q�P��3RYUãLQD�YRGQRJ�OLFD�QD�NRWL�JRUQMH�YRGH�L]QRVL����������P2. Po 

RERGX�DNXPXODFLMH�SUHGYLÿD�VH��X�FLMHORM�GXåLQL�RG�RNR����P��]DãWLWQL�XVMHN�UHWHQFLMH�QD�
NRWL��������P�Q�P��NRML�üH�VH�L]YHVWL�RG�NDPHQRJ�QDEDþDMD�X�EHWRQX��0DNVLPDOQD�YLVLQD�
XVMHND�DNXPXODFLMH�L]QRVL������P��

3.3. Akumulacija 3 – nova varijanta

$NXPXODFLMD� �� MH� QDMYHüD� DNXPXODFLMD� V� RERULQVNRP� YRGRP� L� VDPRVWDOQR� þLQL� VXVWDY�
VYRMLP� NDSDFLWHWRP� DNXPXOLUDQH� YRGH�� 3UHPD� KLGURORãNRP� SURUDþXQX�$NXPXODFLMD� ��
RVLJXUDYD�RWSULOLNH��������P3�YRGH��1DYHGHQD�NROLþLQD�YRGH�]DGRYROMDYD�SRWUHEH�VXVWDYD�
]D�]DVQMHåHQMH�NDR�VDPRVWDOQD�FMHOLQD��3XQMHQMH�$NXPXODFLMH���YUãL�VH�SULNXSOMDQMHP�SDOLK�
RERULQD� QD� SRYUãLQX� VOLYQRJ� SRGUXþMD� L� SRYUãLQVNRJ� GRWMHFDQMD� L]� REOLåQMLK� SRWRND�� ,]�
$NXPXODFLMH���MH�SUHGYLÿHQR�SXQMHQMH�$NXPXODFLMH���L���SXWHP�JUDYLWDFLMVNLK�SUHOMHYQLK�
cjevovoda.

,]JUDGQMD�$NXPXODFLMH���QDOD]L�VH�X�SULURGQRM�GHSUHVLML��.RWD�JRUQMH�YRGH�X�$NXPXODFLML�
��QDOD]L�VH�QD��������P�Q�P���GRN�MH�GQR�DNXPXODFLMH�QD�NRWL��������P�Q�P��3RYUãLQD�
YRGQRJ�OLFD�QD�NRWL�JRUQMH�YRGH�DNXPXODFLMH�L]QRVL����������P2��3R�RERGX�DNXPXODFLMH�
SODQLUD�VH�L]JUDGQMD��X�FLMHORM�GXåLQL�RG�RNR�����P��]DãWLWQL�XVMHN�UHWHQFLMH�QD�NRWL��������
P� Q�P�� NRML� üH� VH� L]YHVWL� RG� NDPHQRJ� QDEDþDMD� X� EHWRQX��0DNVLPDOQD� YLVLQD� XVMHND�
DNXPXODFLMH�L]QRVL�������P��
6D�VYLK�SRYUãLQD�QD�NRMLPD�MH�SUHGYLÿHQ�]DKYDW�VNLGD�VH�NRPSOHWDQ�YHJHWDFLMVNL�SRNURY�
�ãXPD�� ãLEOMH��� NRPSOHWQR� VH� YDGH� VYL� SDQMHYL� WH� VH� VNLGD� SRYUãLQVNL� VORM� KXPXVD� X�
GHEOMLQL�RG����FP��1D�ERþQH�VWUDQLFH�DNXPXODFLMH�VH�XPMHVWR�VNLQXWRJ�VORMD�KXPXVD� L�
NRULMHQMD�SRVWDYOMD����FP�]ELMHQRJ�SLMHVND��3R�SRYUãLQL�]ELMHQRJ�VORMD�SLMHVND�SRVWDYOMD�VH�
JHRWHNVWLO�RG�SROLPHUQRJ�PDWHULMDOD��1D�SRORåHQL�JHRWHNVWLO�]D�SRWSXQX�YRGRQHSURSXVQRVW�
DNXPXODFLMH�SRVWDYOMD�VH�(3'0�JHRPHPEUDQD��8JUDÿXMH�VH�NDR�]DãWLWQL�VORM�GQD�L�SRNRVD�
DNXPXODFLMH�QD�NRMX�VH�UXþQR�SRVWDYOMD�NDPHQ�X�EHWRQX�NDNR�VH�QH�EL�PHPEUDQD�RãWHWLOD��



971HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

1D� UD]LQL�NRWH�JRUQMH�YRGH�SUHGYLÿHQD� MH� L]YHGED�SUHOMHYQRJ�REMHNWD� ]D�XVPMHUDYDQMH�
SUHOMHYQLK� YRGD� SUHPD� SRVWRMHüHP� VWDQMX� NRMD� VH� RGYRGL� NDQDORP�� =ERJ� VLJXUQRVQLK�
UD]ORJD� SUHGYLÿHQR� MH� RJUDÿLYDQMH� DNXPXODFLMH� RJUDGRP� YLVLQH� PLQLPDOQR� ���� P� QD�
QRåLFL�NUXQH�DNXPXODFLMH��8QXWDU�DNXPXODFLMH�SRVWDYOMD�VH�YRGRND]QD�OHWYD�

&MHYRYRG� ]D� ]DVQMHåHQMH� VSDMD� VH� QD� SODQLUDQL� FMHYRYRG� NRML� NUHüH� L]� FUSQH� VWDQLFH� L�
UDþYD�VH�X�WUL�FMHYRYRGD��6OLND������6XVWDY�FMHYRYRGD�]D�]DVQMHåHQMH�RPRJXüXMH�WUDQVSRUW�
YRGH� L]� SXPSQH� VWDQLFH� GR� SR]LFLMD� KLGUDQDWD� �6OLND� ����� 3UHOMHYQL� FMHYRYRG� 39��� L�
39���VOXåL�]D�SULNXSOMDQMH�DNXPXOLUDQH�YRGH�L]�$NXPXODFLMH���L���NDGD�VH�MDYL�PDQMDN�
YRGH�SULOLNRP�FUSOMHQMD�L]�$NXPXODFLMH����1D�XODVNX�X�SUHOMHYQH�FLMHYL�QDOD]L�VH�RWYRU�
GLPHQ]LMD���[���FP�QD�NRML�VH�SRVWDYOMD�JUXED�UHãHWND�RG�RNUXJOLK�þHOLþQLK�SUR¿OD�����
PP� ]D� VSUHþDYDQMH� JUDQMD� L� YHüLK� NUXSQLMLK� NRPDGD�� &MHYRYRGL�PRUDMX� ELWL� L]YHGHQL�
RG�SRWSXQR�YRGRQHSURSXVQLK�PDWHULMDOD��RGJRYDUDMXüH�QRVLYRVWL�]D�RSWHUHüHQMD�NRMD�VH�
SRODåX�L]QDG�VDPLK�FLMHYL��6WHSLü���������1D�NRQYHNVQLP�GLMHORYLPD�PUHåH�VXVWDYD�]D�
]DVQMHåHQMH�SUHGYLÿHQD�MH�XSRWUHED�DXWRPDWVNLK�RG]UDþQR�GR]UDþQLK�YHQWLOD�QD�FMHYRYRGX�
SXWHP�NRMHJ�üH�VH�LVSXãWDWL�LOL�XSXãWDWL�]UDN�X�FMHYRYRG�SULOLNRP�SXQMHQMD�LOL�SUDåQMHQMD�
FMHYRYRGD��$XWRPDWVNL�RG]UDþQR�GR]UDþQL�YHQWLOL�]D�ULMHþQX�YRGX�12���31���PRQWLUDMX�
VH�QD�ORPX�XVSRQVNRJ�WODþQRJ�FMHYRYRGD�VYDNH�FUSNH��GRN�VH�2�'9�YHQWLO�12����31���
PRQWLUD�QD�ORPX�FMHYRYRGD�X�QDMYLãRM�WRþNL�QLYHOHWH�LVWRJ��9HQWLO�MH�X�NRPSDNWQRM�L]YHGEL�
V�MHGQRP�NRPRURP��GLUHNWQR�XSUDYOMDQ�SURWRþQLP�PHGLMHP��1D�FMHYRYRGX�]D�]DVQMHåHQMH�
SUHGYLÿHQL�VX�KLGUDQWL�QD�NRMH�VH�SULNOMXþXMX��SRPRüX�YLVRNRWODþQLK�YDWURJDVQLK�FULMHYD��
WRSRYL� ]D� ]DVQMHåHQMH�� /RNDFLMH� SRVWDYOMDQMD� KLGUDQDWD� RGUHÿHQH� VX� QDNRQ� XWYUÿLYDQMD�
L� X]LPDMXüL� X� RE]LU� QRYRSURMHNWLUDQH� VWD]H� ]D� VNLMDãNR� WUþDQMH�� 3UHGYLÿHQL� VX� JRWRYL�
PRQWDåQL�QDG]HPQL�KLGUDQWL��

6OLND����3XPSQD�VWDQLFD�]D�SRWUHEH�VXVWDYD�VQMHåHQMD
��±�FUSNH�&5,(������±�����N:����±�]DVXQ����±�VSRMQL�NRPDG�V�SULUXEQLFRP�))*�NRPDG�
����PP����±�XVLVQD�NRãDUD������VSRMQL�NRPDG�V�SULUXEQLFRP�))*�NRPDG������PP����±�
XSUDYOMDþNL�RUPDU����±�4�NRPDG������VSRMQL�NRPDG�V�SULUXEQLFRP�))*�NRPDG�����PP��

��±�UHJXODWRU�UD]LQH�V�SORYNRP�����±�SUHOMHYQD�FLMHY�
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3ULOLNRP�GLPHQ]LRQLUDQMD�FUSNH�SRWUHEQR�MH�YRGLWL�UDþXQD�GD�NROLþLQD�SRWUHEQD�]D�MHGDQ�
WRS� L]QRVL� ���� O�PLQ�� �RGQRVQR� ]D� WUL� WRSD� NROLþLQD� YRGH� L]QRVL� ���� O�PLQ���� SRWUHEQR�
WUDMDQMH�]DVQMHåLYDQMD�L]QRVL���VDWL�GDQ������O�PLQ������PLQ�� ������O�K�������O�K����VDWL�
 ��������O�K� �����P3�K���=D�WR�VX�SRWUHEQD�WUL�VQMHåQD�WRSD�V�NDSDFLWHWRP�RG��������
O�K��]D�ãWR�WUHED�RVLJXUDWL�SXPSH�GRYROMQH�VQDJH�NRMH�üH�FUSLWL�����P3�K�YRGH��=D�RGDELU�
SXPSQH�VWDQLFH�NRULãWHQ�MH�SURJUDP�]D�SURUDþXQ�L�GLPHQ]LRQLUDQMH�*581')26��85/����
2GDEUDQD� MH� YHUWLNDOQD� YLãHVWXSDQMVND� FHQWULIXJDOQD� FUSND� WLSD�&5,(� �����$�&$�,�(�
+44(�� PURMHNWLUDQD� FUSQD� VWDQLFD� VH� QDOD]L� X� QHSRVUHGQRM� EOL]LQL� $NXPXODFLMH� ���
,]JUDGQMD� SXPSQH� VWDQLFH� SUHGYLÿHQD� MH� QD� RJUDÿHQRP� GLMHOX� SDUFHOH� GLPHQ]LMD� ��� [�
���P��RGQRVQR�SULEOLåQR�����P2��.RPSOHNV�SXPSQH�VWDQLFH�VDVWRML�VH�RG�GYD�]DVHEQD�
REMHNWD�RG�NRMLK�MH�MHGDQ�YH]DQ�]D�SXPSQX�VWDQLFX�VD�VYRP�SULSDGDMXüRP�VWURMDUVNRP�
L� HOHNWUR� RSUHPRP��GRN� VH� GUXJL� REMHNW� VDVWRML� RG� SRG]HPQLK�ED]HQD�YRGH� �6OLND� �����
9DQMVNH� GLPHQ]LMH� REMHNWD� SXPSQH� VWDQLFH� L]QRVH� ����� [� ����� P�� 8QXWDU� REMHNWD� RG�
DUPLUDQR�EHWRQVNLK�HOHPHQDWD�L]YRGH�VH�SRVWROMD�]D�VPMHãWDM�FUSQLK�DJUHJDWD�L�SRWSRUQL�
VWXSLüL�]D�SRGXSLUDQMH�FMHYRYRGD��6WHSLü���������
8� VYUKX� UDVKODÿLYDQMD� YRGH� QD� WHPSHUDWXUX� SUHGYLÿHQX� NDUDNWHULVWLNDPD� WRSRYD� ]D�
]DVQMHåHQMH�SUHGYLÿHQD�MH�L]JUDGQMD�ED]HQD�WRSOH�YRGH��SRVWDYOMDQMH���NRPDGD�UDVKODGQLK�
WRUQMHYD� L� L]JUDGQMD� ED]HQD� KODGQH� YRGH�� 8QXWDU� ED]HQD� YRGH� QD� GQX� MH� SUHGYLÿHQD�
XJUDGQMD�EHWRQD�L�RNQD�¿OWHUD�L]UDÿHQRJ�RG�DUPLUDQRJ�EHWRQD�NDR�NRãDUD�VD�SHUIRULUDQLP�
UXSDPD��8QXWDU�¿OWHUD�XJUDÿXMH�VH�ãOMXQDN�JUDQXODFLMH����PP�]D�SRWUHEH�¿OWULUDQMD�YRGH��
=D�FLUNXODFLMX�YRGH�X�DNXPXODFLML� L� VSULMHþDYDQMH� VPU]DYDQMD�YRGH�SUHGYLÿD� VH�XQXWDU�
DNXPXODFLMH�XJUDGQMD�SHUIRULUDQH�3(�FLMHYL�QRUPLUDQRJ�SURPMHUD�'1����PP�L�WODND�RG�
31����EDUD��7ODþHQMHP�]UDND�SRPRüX�NRPSUHVRUD�X�FMHYRYRG�SRVSMHãXMH�VH�FLUNXODFLMD�
YRGH�X�DNXPXODFLML�L�WR�QD�QDþLQ�GD�VH�WRSOLMD�YRGD�V�GQD�SRGLåH�SUHPD�SRYUãLQL��D�KODGQLMD�
YRGD�V�SRYUãLQH�WRQH�QD�GQR�JGMH�MH�]DKYDW�YRGH�]D�]DVQMHåHQMH��.RPSUHVRU�]D�YHQWLODFLMX�
DNXPXODFLMH�MH�VPMHãWHQ�X�SURVWRUX�SXPSDRQH��

3UHGPHW�RYRJ�UDGD�ELOD�MH�L]UDGD�SURMHNWQH�GRNXPHQWDFLMH�]D�VXVWDY�]DVQMHåHQMD�VNLMDãNLK�
VWD]D�QD�SRGUXþMX�5DYQH�*RUH�WHPHOMHQD�QD�UHYLWDOL]DFLML�SRVWRMHüH�DNXPXODFLMH�L�L]UDGH�
GYLMH� QRYH� DNXPXODFLMH� XNXSQRJ� ]DGRYROMDYDMXüHJ� NDSDFLWHWD� RG� �������P3 vode. Za 

UHDOL]DFLMX�UDGD�ELOR�MH�SRWUHEQR�L]YUãLWL�JHRGHWVNR�VQLPDQMH�SRGUXþMD�QD�NRMHP�MH�SRVWRMHüD�
DNXPXODFLMD�NDNR�EL�VH�GRELOH�SRWUHEQH�LQIRUPDFLMH�R�NROLþLQL�YRGH�NRMRP�RQD�UDVSRODåH�
WH�GD�OL�]DGRYROMDYD�SRWUHEH�VXVWDYD��,]�KLGURORãNRJ�SURUDþXQD�MH�]DNOMXþHQR�GD�SRVWRMHüD�
DNXPXODFLMH�QH�]DGRYROMDYD�SRWUHEH�VXVWDYD��RE]LURP�GD�VX�]D�VXVWDY�SRWUHEQD�WUL�VQMHåQD�
WRSD�]D�ãWR�WUHED�RVLJXUDWL�SXPSQX�VWDQLFX�GRYROMQH�VQDJH�NRMD�üH�FUSLWL�����P3�K�YRGH��,]�
FUSQH�VWDQLFH�SXPSDPD�üH�VH�YRGD�SXWHP�FMHYRYRGD�GRSUHPDWL�GR�SR]LFLMD�KLGUDQDWD�RG�
NRMLK�üH�VH�YDWURJDVQLP�FULMHYLPD�GRSUHPDWL�YRGD�GR�WRSRYD��=ERJ�NRQ¿JXUDFLMH�WHUHQD�
L�SRWRND�NRML�SXQL�SRVWRMHüX�DNXPXODFLMX�WH�YHOLNRJ�VOLYQRJ�SRGUXþMD�PRJXüD�MH�L]UDGD�
GRGDWQLK�DNXPXODFLMD�NRMLPD�EL�VH�RVLJXUDOD�SRWUHEQD�NROLþLQD�YRGH�]D�SRWUHEH�VXVWDYD�
]D�]DVQMHåHQMH�VNLMDãNH�VWD]H��2YRP�NROLþLQRP�YRGH�ELOD�EL�RVLJXUDQD�L]UDGD�XPMHWQRJ�
VQLMHJD�SRPRüX�VQMHåQLK�WRSRYD�X�LGHDOQLP�XYMHWLPD����GDQ�SR���VDWL�UDGD��=D�UHDOL]DFLMX�
SURPDWUDQRJ� SURMHNWD� QDSUDYOMHQ� MH� L� GHWDOMDQ� WURãNRYQLN� VYL� SRWUHEQL� UDGRYD� L]� NRMHJ�
SURL]OD]L�GD�]D�UHDOL]DFLMX�VXVWDYD�]D�]DVQMHåHQMH�VNLMDãNLK�VWD]D�]D�VNLMDãNR�WUþDQMH�WUHED�
RVLJXUDWL���������������NQ��6WHSLü���������.DNR�EL�VH�X�SRWSXQRVWL�¿QDOL]LUDR�RYDM�UDG�
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SRWUHEQR�MH�MRã�RGUDGLWL�VWDWLþNH�SURUDþXQH�EUDQH��XUHÿHQMH�L�RWNXS�]HPOMLãWD�QD�NRMHP�VH�
QDOD]L�VXVWDY��GRJRYRU�V�+UYDWVNLP�YRGDPD�NRML�VX�QDGOHåQL�]D�SRVWRMHüX�DNXPXODFLMX��
VXJODVQRVW�2SüLQH�5DYQD�*RUD��UHDOL]LUDWL�SUHQDPMHQX�SURVWRUQRJ�SODQD�WH� LVKRGLWL�VYX�
SUHRVWDOX�SURMHNWQX�GRNXPHQWDFLMX��
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R 2.38.

FUNKCIONALNOST RIBLJIH STAZA

6$ä(7$.�0QRJH�YUVWH�ULED�L�EHVNUDOMHåQMDND�NRML�QDVWDQMXMX�YRGRWRNH�PLJULUDMX�XQXWDU�
YRGRWRND�X�RGUHÿHQLP�ID]DPD�VYRJ�åLYRWQRJ�FLNOXVD��6�GUXJH�VWUDQH��YHü�VWRWLQDPD�JRGL-
QD�OMXGL�X�YRGRWRFLPD�JUDGH�SUHJUDGH�L�RVWDOH�]DKYDWH�NRMLPD�]DGRYROMDYDMX�VYRMH�SRWUHEH�
X�RGQRVX�QD�YRGX��D�NRMH�UDVWX�V�LQGXVWULMDOL]DFLMRP�L�SRUDVWRP�EURMD�VWDQRYQLND��=DMHGQR�
V�RVWDOLP�þLPEHQLFLPD�NDR�ãWR�MH�RQHþLãüHQMH�YRGD�WR�GRYRGL�GR�VPDQMHQMD�YHOLþLQH�SRSX-

ODFLMH�QHNLK�YUVWD��SRQHNDG�L�GR�UD]LQH�L]XPLUDQMD��
6SRPHQXWH�SUHSUHNH�PRJX�SRVWDWL�SUROD]QH�]D�YRGHQH�RUJDQL]PH�L]JUDGQMRP�ELRORãNLK�
VWD]D�NRMH�VH�XRELþDMHQR�X�LQåHQMHUVNRM�SUDNVL�QD]LYDMX�ULEOMH�VWD]H��%LRORãND�VWD]D�MHVW�
SUROD]� ]D� X]YRGQX� L� QL]YRGQX�PLJUDFLMX� ELRORãNRJ�PDWHULMDOD� �YRGHQH� IDXQH�� þLPH� VH�
RGUåDYD�WUR¿þND��SRSXODFLMVND�L�JHQHWLþND�SRYH]DQRVW�JRUQMLK�L�GRQMLK�GLMHORYD�WRND�WH�QD�
WDM�QDþLQ�X�RGUHÿHQRM�PMHUL�XPDQMXMH�QHJDWLYQH�HNRORãNH�XWMHFDMH�L�RPRJXüDYD�VXåLYRW�
þRYMHND� L�SULURGH�X�VNODGX�V�SRWUHEDPD�JRVSRGDUVNRJ�UD]YRMD��)RNXV�YHüLQH�SULMDãQMLK�
LVWUDåLYDQMD�XVPMHUHQ�MH�QD�WHUPLQ�ULEOMH�VWD]H��SD�JD�L�PL�RYGMH�NRULVWLPR��DOL�JD�VPDWUDPR�
GLMHORP�RSüHQLWLMHJ�QD]LYD�ELRORãNH�VWD]H�
.RG�SODQLUDQMD�L�SURMHNWLUDQMD�ULEOMLK�VWD]D�SRWUHEQR�MH�VOLMHGLWL�RVQRYQH�VPMHUQLFH�NRMLPD�
VH�RGUHÿXMX�RVQRYQL�WHKQLþNL�SDUDPHWUL�NDR�ãWR�VX�SRORåDM�ULEOMH�VWD]H�X�RGQRVX�QD�SUHJUD-
GX�L�KLGUDXOLþNL�XYMHWL�X�VWD]L��1R�GD�EL�L]YHGHQD�ULEOMD�VWD]D�]DGRYROMLOD�VYRMX�IXQNFLRQD-
OQRVW�PRUDMX�MX�ÄSUHSR]QDWL³�L�YRGQL�RUJDQL]PL�VWRJD�MH�L]X]HWQR�YDåQR�SUDüHQMH�IXQNFLR-

QDOQRVWL�L]YHGHQLK�ULEOMLK�VWD]D��8�RYRP�UDGX�GDQH�VX�RVQRYQH�VPMHUQLFH�]D�SURYRÿHQMH�
PRQLWRULQJD�QD� ULEOMLP�VWD]DPD��6�RE]LURP�GD�YRGQH�SUHJUDGH�RWHåDYDMX�X]GXåQX�PL-
JUDFLMX� ULED� YRGRWRNRP�� SRWUHEQR� MH� SURYRGLWL� SUDüHQMH� VWDQMD� �PRQLWRULQJ�� LKWLRIDXQH�
SUHGPHWQRJ�SRGUXþMD�SULMH�L�SRVOLMH�]DKYDWD��0RQLWRULQJ�MH�QXåDQ�NDNR�EL�VH�SURFLMHQLOD�
XþLQNRYLWRVW�ULEOMLK�VWD]D�L�SR�SRWUHEL�VH�SULODJRGLOD�QMLKRYD�L]YHGED��NDNR�EL�VH�VNXSLOL�
WHKQLþNL�L�ELRORãNL�SRGDFL�]D�GL]DMQLUDQMH�EXGXüLK�ULEOMLK�VWD]D�WH�NDNR�EL�VH�NYDQWL¿FL-
UDOH�SRSXODFLMH�PLJUDWRUQLK�YUVWD�ULED�L�SULNXSLOH�VH�LQIRUPDFLMH�R�QMLKRYLP�PLJUDFLMDPD��
*HQHUDOQR�VXVWDY�SUDüHQMD�PRåHPR�SRGLMHOLWL�QD�RSüL�PRQLWRULQJ�SRSXODFLMH�ULED�QD�SUR-

PDWUDQRM�ORNDFLML��PRQLWRULQJ�SUDWHüLK�NRQVWUXNFLMD�L�VSHFL¿þQL�PRQLWRULQJ�XþLQNRYLWRVWL�
VDPH�ULEOMH�VWD]H�
&LOM�PRQLWRULQJD�ULEOMH�VWD]H�MH�HNVSOLFLWQR�SRND]DWL�GD�ULEH�PRJX�QDüL�XOD]�X�ULEOMX�VWD]X�
L�XVSMHãQR�MH�VDYODGDWL��RGQRVQR�GD�MH�RVLJXUDQD�X]GXåQD�SRYH]LYRVW�SRSXODFLMD��MHGLQNL��
L�JHQHWLþNRJ�PDWHULMDOD��0RQLWRULQJRP�RVWDOLK�HOHPHQDWD�VXVWDYD�SRWUHEQR�MH�SRND]DWL�GD�
QH�GROD]L�GR�R]OMHÿLYDQMD�LOL�XVPUüLYDQMD�FLOMQLK�YUVWD�ULED�
./-8ý1(�5,-(ý,� ULEOMH�VWD]H��IXQNFLRQDOQRVW��PRQLWRULQJ
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$%675$&7�0DQ\�¿VK�DQG�LQYHUWHEUDWH�VSHFLHV�LQKDELWLQJ�ZDWHUFRXUVHV�PLJUDWH�ZLWKLQ�
WKHVH�ZDWHUFRXUVHV�DW�FHUWDLQ�VWDJHV�RI�WKHLU�OLIH�F\FOH��+RZHYHU��IRU�KXQGUHGV�RI�\HDUV�
KXPDQV�KDYH�EHHQ�EXLOGLQJ�EDUULHUV�DQG�RWKHU�VWUXFWXUHV�LQ�ZDWHUFRXUVHV�WR�VDWLVI\�WKHLU�
ZDWHU�UHODWHG�QHHGV�WKDW�KDYH�LQFUHDVHG�GXH�WR�LQGXVWULDOL]DWLRQ�DQG�SRSXODWLRQ�JURZWK��,Q�
DGGLWLRQ�WR�RWKHU�IDFWRUV��VXFK�DV�ZDWHU�SROOXWLRQ��WKLV�OHDGV�WR�D�UHGXFWLRQ�LQ�WKH�SRSXOD-
WLRQ�VL]H�RI�VRPH�VSHFLHV��VRPHWLPHV�HYHQ�WR�WKHLU�H[WLQFWLRQ�
7KHVH�EDUULHUV��KRZHYHU��FDQ�EHFRPH�WUDQVLWRU\�IRU�DTXDWLF�RUJDQLVPV�WKURXJK�WKH�FRQ-

VWUXFWLRQ�RI�ELRORJLFDO�SDVVHV�FRPPRQO\�UHIHUUHG�WR�DV�³¿VK�SDVVHV´�LQ�WKH�HQJLQHHULQJ�
SUDFWLFH��$�ELRORJLFDO�SDVV�LV�D�SDVVDJH�WKDW�IDFLOLWDWHV�XSVWUHDP�DQG�GRZQVWUHDP�PLJUD-
WLRQ�RI�WKH�ELRORJLFDO�PDWHULDO��DTXDWLF�IDXQD���WKXV�PDLQWDLQLQJ�D�WURSKLF��SRSXODWLRQ�DQG�
JHQHWLF�FRQQHFWLRQ�EHWZHHQ�WKH�XSSHU�DQG�ORZHU�VHFWLRQV�RI�D�ZDWHUFRXUVH��,Q�WKLV�PDQ-

QHU��QHJDWLYH�HQYLURQPHQWDO�LPSDFWV�DUH��WR�D�FHUWDLQ�H[WHQW��UHGXFHG�DQG�D�FRH[LVWHQFH�
RI�KXPDQV�DQG�QDWXUH�LQ�WKH�FRQWH[W�RI�HFRQRPLF�GHYHORSPHQW�HQDEOHG��7KH�PDMRULW\�RI�
SDVW�VWXGLHV�KDYH�XVHG�WKH�WHUP�³¿VK�SDVV´��WKHUHIRUH�ZH�XVH�LW�KHUH�DV�ZHOO��DOWKRXJK�ZH�
FRQVLGHU�LW�D�SDUW�RI�D�PRUH�JHQHUDO�WHUP�³ELRORJLFDO�SDVV´��
:KHQ�SODQQLQJ�DQG�GHVLJQLQJ�¿VK�SDVVHV��LW�LV�QHFHVVDU\�WR�IROORZ�WKH�EDVLF�JXLGHOLQHV�
IRU�GHWHUPLQLQJ�WKH�PDLQ�WHFKQLFDO�SDUDPHWHUV��VXFK�DV�WKH�SRVLWLRQ�RI�D�¿VK�SDVV�LQ�UHOD-
WLRQ�WR�WKH�EDUULHU�DQG�WKH�K\GUDXOLF�FRQGLWLRQV�LQ�WKH�SDVV��+RZHYHU��LQ�RUGHU�WR�PDNH�DQ�
EXLOW�¿VK�SDVV�IXQFWLRQDO�� LWV�IXQFWLRQDOLW\�PXVW�EH�³UHFRJQL]HG´�E\�DTXDWLF�RUJDQLVPV��
DQG�WKHUHIRUH�LW�LV�H[WUHPHO\�LPSRUWDQW�WR�PRQLWRU�WKH�IXQFWLRQDOLW\�RI�EXLOW�¿VK�SDVVHV��
7KLV�SDSHU�JLYHV�WKH�EDVLF�JXLGHOLQHV�IRU�LPSOHPHQWLQJ�¿VK�SDVV�PRQLWRULQJ��6LQFH�ZDWHU�
EDUULHUV�KLQGHU�ORQJLWXGLQDO�PLJUDWLRQ�RI�WKH�¿VK�WKURXJK�D�ZDWHUFRXUVH��LW�LV�QHFHVVDU\�WR�
PRQLWRU�WKH�LFKWK\RIDXQD�LQ�D�JLYHQ�DUHD�EHIRUH�DQG�DIWHU�WKH�LQWHUYHQWLRQ��0RQLWRULQJ�LV�
UHTXLUHG�IRU�DVVHVVLQJ�WKH�SHUIRUPDQFH�RI�¿VK�SDVVHV�DQG�IRU�DGDSWLQJ�WKHLU�SHUIRUPDQFH��
LI�QHFHVVDU\��7KLV�HQDEOHV�XV�WR�JDWKHU�WHFKQLFDO�DQG�ELRORJLFDO�GDWD�IRU�GHVLJQLQJ�IXWXUH�
¿VK�SDVVHV��IRU�TXDQWLI\LQJ�WKH�SRSXODWLRQV�RI�PLJUDWRU\�¿VK�VSHFLHV�DQG�IRU�FROOHFWLQJ�
LQIRUPDWLRQ�RQ�WKHLU�PLJUDWLRQV��,Q�JHQHUDO��WKH�PRQLWRULQJ�V\VWHP�FDQ�EH�GLYLGHG�LQWR�
JHQHUDO�PRQLWRULQJ�RI�WKH�¿VK�SRSXODWLRQ�DW�WKH�REVHUYHG�ORFDWLRQ��PRQLWRULQJ�RI�WKH�DF-
FRPSDQ\LQJ�VWUXFWXUHV�DQG�VSHFL¿F�PRQLWRULQJ�RI�¿VK�SDVV�H൶FLHQF\��
7KH�SXUSRVH�RI�¿VK�SDVV�PRQLWRULQJ�LV�WR�H[SOLFLWO\�SURYH�WKDW�¿VK�FDQ�¿QG�WKH�HQWUDQFH�
WR�D�¿VK�SDVV�DQG�VXFFHVVIXOO\�VZLP�WKURXJK�LW��L�H��WKDW�WKH�ORQJLWXGLQDO�FRQQHFWLYLW\�RI�
WKH�SRSXODWLRQV��VSHFLPHQV��DQG�WKH�JHQHWLF�PDWHULDO�KDV�EHHQ�DFKLHYHG��7KH�PRQLWRULQJ�
RI�RWKHU�HOHPHQWV�RI�WKH�V\VWHP�QHHGV�WR�SURYH�WKDW�LQMXULHV�RU�GHDWKV�RI�WKH�WDUJHW�¿VK�
VSHFLHV�GR�QRW�RFFXU�
.(<:25'6��¿VK�SDVVHV��IXQFWLRQDOLW\��PRQLWRULQJ

1. UVOD

0QRJH�YUVWH�ULED�L�EHVNUDOMHåQMDND�NRML�QDVWDQMXMX�YRGRWRNH�PLJULUDMX�XQXWDU�YRGRWRND�
X�RGUHÿHQLP�ID]DPD�VYRJ�åLYRWQRJ�FLNOXVD��6�GUXJH�VWUDQH��YHü�VWRWLQDPD�JRGLQD�OMXGL�X�
YRGRWRFLPD�JUDGH�SUHJUDGH�L�RVWDOH�]DKYDWH�NRMLPD�]DGRYROMDYDMX�VYRMH�SRWUHEH�X�RGQRVX�
QD�YRGX��D�NRMH�UDVWX�V�LQGXVWULMDOL]DFLMRP�L�SRUDVWRP�EURMD�VWDQRYQLND�WH�PRJX�SUHNLGDWL�
X]GXåQX�SRYH]DQRVW�YRGRWRND�L�QD�WDM�QDþLQ�RQHPRJXüLWL�PLJUDFLMX�YRGHQLP�RUJDQL]PLPD�
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�)UH\KRI�L�GUXJL���������8]GXåQD�SRYH]DQRVW�YRGRWRND�NOMXþQD�MH�V�HNRORãNRJ�VWDMDOLãWD�
]D�]DGRYROMHQMH�PLJUDFLMVNLK�SRWUHED�YRGQLK�RUJDQL]DPD� WH� MH�]DWR�QXåDQ�XYMHW�]D� VYH�
YRGRWRNH� �:HLVV� L� GUXJL�� ������� +LGURWHKQLþNH� JUDÿHYLQH� NRMH� SUHGVWDYOMDMX� SUHSUHNX�
X]GXåQRM�SRYH]DQRVWL�VX�SUDJRYL��VWHSHQLFH��SUHOMHYL��XVWDYH��DOL�L�SURSXVWL�L�UD]QL�REOLFL�
NDQDOL]LUDQMD�YRGRWRND�XPMHWQLP�HOHPHQWLPD��&DUYDMDO�4XLQWHUR�L�GUXJL���������=DMHGQR�
V� RVWDOLP� þLPEHQLFLPD� NDR� ãWR� MH� RQHþLãüHQMH� YRGD� WR� GRYRGL� GR� VPDQMHQMD� YHOLþLQH�
SRSXODFLMD�QHNLK�YUVWD��SRQHNDG�L�GR�UD]LQH�L]XPLUDQMD��/DULQLHU����������&RRSHU�L�GUXJL��
��������)UH\KRI�L�GUXJL����������:HLVV�L�GUXJL����������3LULD�L�GUXJL��������
6SRPHQXWH�SUHSUHNH�PRJX�SRVWDWL�SUROD]QH�]D�YRGHQH�RUJDQL]PH�L]JUDGQMRP�ELRORãNLK�
VWD]D� �1LFROD� L� GUXJL�� ������ NRMH� VH� XRELþDMHQR� X� LQåHQMHUVNRM� SUDNVL� QD]LYDMX� ULEOMH�
VWD]H��%LRORãND�VWD]D�MHVW�SUROD]�]D�X]YRGQX�L�QL]YRGQX�PLJUDFLMX�ELRORãNRJ�PDWHULMDOD�
�YRGHQH� IDXQH�� þLPH� VH� RGUåDYD� WUR¿þND�� SRSXODFLMVND� L� JHQHWLþND� SRYH]DQRVW� JRUQMLK�
L� GRQMLK� GLMHORYD� WRND�� 1DUDYQR�� L]JUDGQMD� ULEOMLK� VWD]D� QH� XNODQMD� RVQRYQX� HNRORãNX�
ãWHWX� X]URNRYDQX� L]JUDGQMRP� SUHJUDGD� �5\WZLQVNL� L� GUXJL�� ������� NDR� ãWR� MH� JXELWDN�
ULMHþQRJ� VWDQLãWD� LOL� JXELWDN� X]GXåQH� SRYH]DQRVWL�� DOL� X� RGUHÿHQRM� PMHUL� XPDQMXMH�
QHJDWLYQH�HNRORãNH�XWMHFDMH�L�RPRJXüDYD�VXåLYRW�þRYMHND�L�SULURGH�X�VNODGX�V�SRWUHEDPD�
JRVSRGDUVNRJ�UD]YRMD��1LFROD�L�GUXJL���������3ULMH�SODQLUDQMD�ULEOMLK�VWD]D�QD�SRVWRMHüLP�
JUDÿHYLQDPD��RGQRVQR�X�VOXþDMX�REQDYOMDQMD�X]GXåQH�SRYH]DQRVWL�QXåQR�VH�SUYR�]DSLWDWL�
GD�OL�MH�SRVWRMHüD�SUHSUHND�]DLVWD�QHRSKRGQD�L�VOXåL�OL�MRã�XYLMHN�VYRMRM�SULPDUQRM�VYUVL��
1DLPH�XNODQMDQMH�SUHSUHND�WUHEDOR�EL�LPDWL�SUHGQRVW�SUHG�L]JUDGQMRP�ULEOMLK�VWD]D��6WRJD�
MH�X�SRVWXSNX�SURMHNWLUDQMD�ULEOMLK�VWD]D�SRWUHEDQ�LQWHUGLVFLSOLQDUDQ�SULVWXS�NRML�üH�XYDåLWL�
L�WHKQLþNH�L�HNRORãNH�SRWUHEH�X�FLOMX�SRVWL]DQMD�QDMSRYROMQLMHJ�UMHãHQMD�

2SüL�NULWHULML�NRMH�ULEOMH�VWD]H�PRUDMX�]DGRYROMLWL�XNOMXþXMX�ELRORãNH�]DKWMHYH�L�SRQDãDQMH�
PLJUDWRUQLK�YRGQLK�RUJDQL]DPD�WH�WDNR�SUHGVWDYOMDMX�YDåQH�DVSHNWH�X�SRVWXSNX�SODQLUDQMD�
ULEOMLK�VWD]D��3RWUHEQR�MH�QDSRPHQXWL�GD�VH�ELRORãNL�PHKDQL]PL�NRML�SRWLþX�LOL�XWMHþX�QD�
PLJUDFLMH�YRGQLK�RUJDQL]DPD�MRã�XYLMHN�L]XþDYDMX��2OLYHLUD�L�GUXJL��������
5LEOMD�VWD]D�MH�RELþQR�NDQDO�RSUHPOMHQ�HOHPHQWLPD�NRML�RPRJXüXMX�SRVWL]DQMH�åHOMHQLK�
KLGUDXOLþNLK�NDUDNWHULVWLND�SRWUHEQLK�GD�EL�ULEH�PRJOH�SOLYDWL�VWD]RP��(OHPHQWL�VX�SUHOMHYL��
SUHJUDGH��RWYRUL��NDPHQL�EORNRYL�LWG��2VQRYQD�SRGMHOD�MH�QD�SULURGQL�L�WHKQLþNL�WLS�ULEOMH�
VWD]H�� 6YDNL� WLS� X� QDVWDYNX� VSRPHQXWLK� VWD]D� LPD� GRPHQX� XQXWDU� NRMH� MH� SRJRGDQ� ]D�
NRULãWHQMH��6SHFLMDOQL�WLSRYL�LOL�VX�QDPLMHQMHQL�SRMHGLQLP�YUVWDPD�ULED�LOL�VH�SULPMHQMXMX�X�
XYMHWLPD�NDGD�QHPD�PRJXüQRVWL�L]ERUD�MHGQRVWDYQLMHJ�UMHãHQMD�
5LEOMRP�VWD]RP�SULURGQRJ�WLSD�QDVWRML�VH�RSRQDãDWL�SULURGQR�NRULWR�ULMHNH��6SHFL¿þQRVW�
RYRJ�WLSD�MH�SULVXWQRVW�NDPHQRJ�VXSVWUDWD�QD�GQX�NRMLP�VH�SRYHüDYD�KUDSDYRVW�NRULWD��.DNR�
NDPHQL�VXSVWUDW�QDMþHãüH�QLMH�GRYROMDQ�GD�RPRJXüL�SRYROMQH�KLGUDXOLþNH�XYMHWH�QD�NUDüLP�
GLRQLFDPD�� GRGDWQR� SULJXãHQMH� WRND� QD� SULURGQRM� VWD]L� PRåH� VH� L]YHVWL� SRVWDYOMDQMHP�
YHüLK�NDPHQLK�EORNRYD��7LPH�VH�XMHGQR�VWYDUDMX�L�PMHVWD�SRJRGQD�]D�RGPRU�ULED�
7HKQLþNH�VWD]H� VX�� VWD]H� V�ED]HQLPD� �VWD]H� V�RWYRULPD�� V�RWYRULPD� L�SUHOMHYLPD��� VWD]H�
V�YHUWLNDOQLP�SURUH]LPD��'HQLORYH�VWD]H�WH�NDQDOL�V�XPMHWQR�SRYHüDQRP�KUDSDYRãüX�WH�
VSHFLMDOQL�WLSRYL�±�GL]DOLFH��ULEOMH�SUHYRGQLFH��UDPSH�]D�MHJXOMH��FLMHYL�]D�MHJXOMH��VWD]H�]D�
SDNODUH��VWD]H�V�þHNLQMDPD��
.RG�SODQLUDQMD�L�SURMHNWLUDQMD�ULEOMLK�VWD]D�SROD]LãQD�WRþND�WUHEDOD�EL�ELWL�LGHMD�ãWR�PDQMHJ�
XWMHFDMD� QD� SRSXODFLMX� ULED� L� GUXJLK� RUJDQL]DPD� VWRJD� VH� SUHSRUXþD� XYLMHN� NDR� SUYR�
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UMHãHQMH� UD]PRWULWL� L]JUDGQMX� ULEOMLK� VWD]D�SULURGQRJ� WLSD��D� WHN�XNROLNR� WR�QLMH�PRJXüH�
�L]�RSUDYGDQLK� WHKQLþNLK� UD]ORJD��SULVWXSLWL�SURMHNWLUDQMX� ULEOMLK� VWD]D� WHKQLþNRJ� WLSD�� ,�
NRQDþQR�X�HNVWUHPQLP�VLWXDFLMDPD��NDGD�QLWL�L]YHGED�WHKQLþNLK�ULEOMLK�VWD]D�QLMH�PRJXüD��
L]JUDGQMRP�VSHFLMDOQLK�ULEOMLK�VWD]D�RVLJXUDWL�EDUHP�GREUX�RGQRVQR�FMHORYLWX�JHQHWLþNX�
SRYH]DQRVW�SRSXODFLMH� �6OLND����.RG� L]QLPQR�NRPSOHNVQLK� L�YHOLNLK�VXVWDYD�NRG�NRMLK�
QLMH�PRJXüH�WHKQLþNL�ULMHãLWL�þDN�QLWL�SRVWDYOMDQMH�OLIWD�LOL�SUHYRGQLFH��SRVOMHGQMD�RSFLMD�]D�
RGUåDYDQMH�JHQHWLþNH�SRYH]LYRVWL�MHVW�DNWLYQL�WUDQVSRUW�ULEH��VSHFLMDOL]LUDQLP�YR]LOLPD��L�
SXãWDQMH�L]QDG�]DKYDWD��XVWDYH�L�DNXPXODFLMH��

Tip staze Riblja 
rampa

Obilazni 
kanal

Staza s 
baze-
nima

Staza sa 
vertikalnim 

otvorima

Denilova 
staza

Riblji 
li�

Riblja
prevo-
dnica

Transport 
ribe 

uzvodno

Tip
monito-

ringa

1), 2), 
5)

1), 2), 
3), 5)

1), 2),, 
3), 4) 
, 5)

1), 2), 3), 4) 
, 5)

1), 2), 3), 
4) , 5)

1), 3), 
4), 5), 

6)

1), 3), 4) , 
5) , 6)

5), 6), 
genetička 

istraži-
vanja,

2. PROJEKTIRANJE RIBLJE STAZE SA STAJALIŠTA
FUNKCIONALNOSTI

2.1 Optimalna pozicija riblje staze

8�SULURGQLP�YRGRWRFLPD��EH]�SUHSUHND��YRGHQLP�RUJDQL]PLPD�]D�PLJUDFLMX�MH�SULURGQR�
UDVSRORåLYD� FLMHOD� ãLULQD� YRGRWRND�� 5LEOMH� VWD]H� RJUDQLþDYDMX� PLJUDFLMX� QD� PDOL� GLR�
SRSUHþQRJ� SUHVMHND� YRGRWRND�� 8� SUDYLOX� GLPHQ]LMH� ULEOMH� VWD]H� X� RGQRVX� QD� ãLULQX�
YRGRWRND� VX� UHODWLYQR� PDOH�� RJUDQLþHQH� LQåHQMHUVNLP�� KLGUDXOLþNLP� L� HNRQRPVNLP�
XYMHWLPD�� D� ãWR� SRVHEQR� GROD]L� GR� L]UDåDMD� QD� YHüLP� ULMHNDPD�� 6WRJD� MH� SRORåDM� ULEOMH�
VWD]H�X]�SUHSUHNX�L]X]HWQR�]QDþDMDQ��5LEH�L�RVWDOL�YRGQL�RUJDQL]PL�X�SUDYLOX�PLJULUDMX�
X]YRGQR�X]GXå�JODYQH�VWUXMH��'D�EL�XOD]�X�ULEOMX�VWD]X�ELR�SUHSR]QDW�RG�VWUDQH�YRGQLK�
RUJDQL]DPD�WUHED�JD�SR]LFLRQLUDWL�QD�VWUDQX�SUHJUDGH�QD�NRMX�GROD]L�JODYQD�VWUXMD��1DGDOMH�

6OLND����3UHSRUXþHQL�VOLMHG�RGDELUD�WLSD�ULEOMH�VWD]H��7LSRYL�PRQLWRULQJD�RSLVDQL�VX�X�
SRJODYOMX�����
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ULEOMD�VWD]D��RGQRVQR�XOD]�X�ULEOMX�VWD]X��QH�EL�WUHEDR�ELWL�VPMHãWHQ�ÄGDOHNR³�X�GRQMRM�YRGL�
X�RGQRVX�QD�SUHJUDGX�MHU�WR�RWHåDYD�ULEDPD�PRJXüQRVW�SURQDODVND��8�SUDNVL�VH�SRND]DOR�
GD� MH� WR� MHGQD� RG� QDMþHãüLK� SURMHNWDQWVNLK� SRJUHãDND� D� QDMþHãüH� MH� SRVOMHGLFD� åHOMH� ]D�
SRVWL]DQMHP�RGUHÿHQLK�KLGUDXOLþNLK�XYMHWD�X�ULEOMRM�VWD]L�WH�UD]QLK�SURVWRUQLK�RJUDQLþHQMD��
.RG�GLMDJRQDOQR�SRVWDYOMHQLK�SUDJRYD��SUHNR�NRMLK� VH�SR�FLMHORM�GXåLQL�SUHOMHYD�YRGD��
PLJUDWRUQH�YUVWH�RELþQR�VH�NRQFHQWULUDMX�X�ãLOMDWRP�NXWX�L]PHÿX�SUHJUDGH�L�REDOH�WH�MH�WR�
RþLJOHGQD�SR]LFLMD�]D�VPMHãWDM�ULEOMH�VWD]H�
.RG�L]YHGEH�ULEOMLK�VWD]D�X]�SULEUDQVNH�KLGURHOHNWUDQH�QDMEROMD�SR]LFLMD�]D�ULEOMX�VWD]X�
RELþQR�MH�QD�LVWRM�VWUDQL�YRGRWRND�QD�NRMRM�VH�QDOD]L�L�VDPD�VWURMDUQLFD��,]OD]�L]�ULEOMH�VWD]H�
�WM��XOD]�ULED��SUHSRUXþD�VH�VPMHVWLWL�ãWR�EOLåH�L]OD]X�L]�WXUELQVNRJ�WUDNWD��.RG�GHULYDFLMVNLK�
KLGURHOHNWUDQD� GYLMH� VX� PRJXüQRVWL� ]D� SR]LFLRQLUDQMH� ULEOMLK� VWD]D� X� FLOMX� RVLJXUDQMD�
X]YRGQH�PLJUDFLMH��3UYR�X]�VDPX�KLGURHOHNWUDQX�NDNR�EL�VH�RVLJXUDOD�SRYH]DQRVW�GRQMH�
L� JRUQMH�YRGH�X�NDQDOX�� D�GUXJD�X]�XVWDYX�SUDJ�QD�XOD]X�X�SULURGQR�NRULWR�NDNR�EL� VH�
RVLJXUDOD�SRYH]DQRVW�JRUQMH�YRGH� L� GRQMH�YRGH�SULURGQRJ�YRGRWRND��8RELþDMHQR� ULEOMD�
VWD]D� JUDGL� VH� VDPR� QD� MHGQRM� RG� VSRPHQXWLK� SR]LFLMD��%XGXüL� GD� ULEH� RSüHQLWR� SUDWH�
QDMMDþX� VWUXMX� SUHWSRVWDYOMD� VH� GD� XOD]H� X� XPMHWQL� NDQDO� SULYXþHQH� L]OD]RP� L]� WXUELQH��
D�]QDWQR�UMHÿH�NRULVWH�SULURGQR�NRULWR�X�NRMHP�MH�RELþQR�SURWRN�]QDWQR�PDQML��1R�NRG�
SRMDYH� SURWRND� YHüLK� RG� LQVWDOLUDQRJ� SURWRND� KLGURHOHNWUDQH� PRåH� GRüL� GR� ]QDWQRJ�
SRYHüDQMD�SURWRND�X�SULURGQRP�NRULWX� WH� MH�V�HNRORãNRJ�VWDMDOLãWD�SUHSRUXþOMLYR�L]YHVWL�
GYLMH�ULEOMH�VWD]H��
7DNRÿHU�X�SUDNVL�VH�SULPMHQMXMX�UD]OLþLWH�PHWRGH�QDYRÿHQMD�ULED�X�ULEOMH�VWD]H�RG�NRMLK�VX�
QHNH�QDYHGHQH�X�QDVWDYNX��7DEOLFD����

7DEOLFD����1HNH�RG�PHWRGD�QDYRÿHQMD�ULED�X�ULEOMH�VWD]H

Fizičke pregrade
– dolaze u različitim oblicima, uključujući perforirane ploče, metalne 
šipke, plastične ili metalne mreže, itd.

Električne barijere
– koriste električni stimulans za promjenu ponašanja riba. Obično se te 
barijere prostiru po cijeloj širini vodotoka sa serijom elektroda.

Svjetlosni sustavi

– blještava svjetla proizvode bljeskove svjetla u mjerama koje se mogu 
prilagoditi veličini vodotoka. U pravilu koriste ksenonske plinske cijevi, 
koje emitiraju širok spektar bijele svjetlosti. Ovisno o vrsti, ribe različito 
reagiraju na svjetlosne podražaje. Neke vrste bježe od svjetla, a neke 
svjetlo privlači i plivaju prema njemu.

Podvodni zvuk

– za utjecaj na ribe koristi se podvodni zvuk kako bi kreirali odbijajuće 
zvučno polje, sastavljeno od bliskog i dalekog polja zvuka. Ovisno o 
tipu zvučnog sistema, frekvencije se kreću od 20 do 500 Hz. Akustične 
pregrade su posebno interesantne kod hidroelektrana jer zauzimaju 
minimalan prostor i problemi začepljenja su minimalni. 

Zavjese od zračnih 
mjehurića

– mjehurićaste zavjese su „zidovi“ mjehurića koji se uzdižu s dna 
vodotoka iz postavljene perforirane cijevi opskrbljene komprimiranim 
zrakom

Feromoni
– ispuštanje ove supstance uzrokuje reakciju straha kod riba, što 
rezultira pojačanim plivanjem ili bijegom iz nekog područja. 
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,]OD]�ULED�X�JRUQMX�YRGX��RGQRVQR�XOD]�YRGH�X�ULEOMX�VWD]X�NRG�KLGURHOHNWUDQD�PRUD�ELWL�
VPMHãWHQ�GRYROMQR�GDOHNR�RG�SUHOMHYD�RGQRVQR�XOD]D�X�WXUELQH�NDNR�ULEH�QD�L]OD]X�QH�EL�
ELOH�VWUXMRP�SRYXþHQH�LOL�QD]DG�SUHNR�SUHOMHYD�LOL�X�WXUELQVNL�WUDNW��2SüHQLWR��NDGD�MH�YLVLQD�
JRUQMH�YRGH�NRQVWDQWQD��SURMHNWLUDQMH�XOD]D�YRGH�X�ULEOMX�VWD]X�QH�SUHGVWDYOMD�]QDþDMQLML�
SUREOHP��0HÿXWLP�X� VOXþDMX�NDGD�SRVWRMH�RVFLODFLMH�JRUQMH�YRGH�SRWUHEQR� MH�SRVYHWLWL�
SRVHEQX�SDåQMX�SURMHNWLUDQMX�RYRJ�HOHPHQWD�ULEOMH�VWD]H��8�SUDYLOX�NRG�RVFLODFLMD�YHüLK�
RG���P�SUHSRUXþD�VH�L]YHGED�YHüHJ�EURMD�L]OD]D�NDNR�EL�ULEOMD�VWD]D�RVWDOD�IXQNFLRQDOQD�
X�VYLP�XYMHWLPD��,VWR�WDNR�NRG�RGUHÿHQLK�WLSRYD�ULEOMLK�VWD]D�PRåH�VH�MDYLWL�SRWUHED�]D�
PHKDQLþNRP�UHJXODFLMRP�SURWRND�QD�PMHVWX�L]OD]D�L]�ULEOMH�VWD]H�

3. MONITORING

0RQLWRULQJ� MH� QXåDQ� NDNR� EL� VH� SURFLMHQLOD� XþLQNRYLWRVW� ULEOMLK� VWD]D� L� SR� SRWUHEL� VH�
SULODJRGLOD�QMLKRYD�L]YHGED��NDNR�EL�VH�VNXSLOL�WHKQLþNL�L�ELRORãNL�SRGDFL�]D�GL]DMQLUDQMH�
EXGXüLK� ULEOMLK� VWD]D� WH� NDNR� EL� VH� NYDQWL¿FLUDOH� SRSXODFLMH� PLJUDWRUQLK� YUVWD� ULED� L�
SULNXSLOH� VH� LQIRUPDFLMH� R� QMLKRYLP�PLJUDFLMDPD��*HQHUDOQR� VXVWDY� SUDüHQMD�PRåHPR�
SRGLMHOLWL� QD� RSüL�PRQLWRULQJ� SRSXODFLMH� ULED� QD� ]DGDQRM� ORNDFLML��PRQLWRULQJ� SUDWHüLK�
VWUXNWXUD��SU��WXUELQH��L�VSHFL¿þQL�PRQLWRULQJ�XþLQNRYLWRVWL�VDPH�ULEOMH�VWD]H��
7DNRÿHU�� ]D� VYDNX� ELRORãNX� VWD]X� NDNR� EL� VH� RVLJXUDOD� QMHQD� IXQNFLRQDOQRVW�� NDR� L� ]D�
YHüLQX� KLGURWHKQLþNLK� JUDÿHYLQD�� SRWUHEQR� MH� L]UDGLWL� 3ODQ� UDGD� L� RGUåDYDQMD� ELRORãNH�
VWD]H�
9DåQR�MH�GD�VH�]D�VYDNL�]DKYDW�UD]YLMH�EDUHP�QDþHOQL�3URJUDP�]D�SUDüHQMH�SUROD]QRVWL�ULED�
NUR]�LQVWDOLUDQL�VXVWDY��]DKYDW���7DM�3URJUDP�SRWUHEQR�MH�SURYRGLWL�X�QDMPDQMH���QDYUDWD��
RGQRVQR�SULEOLåQR�VYDNLK���PMHVHFL��WLMHNRP�SUYLK�������JRGLQD�UDGD��RYLVQR�R�PLãOMHQMX�
HNVSHUWD�LKWLRORJD�V�RE]LURP�QD�SULVXWQH�FLOMQH�YUVWH���3URJUDPL�SUDüHQMD�]D�YUOR�YDåQH�L�
GXJRåLYXüH�FLOMQH�YUVWH�ULED��SU��JODYDWLFD��MHVHWUH�LWG���PRJX�VH�SURYRGLWL�L�WUDMQR�XNROLNR�
VH�UDGL�R�ORNDFLMDPD�YDåQLP�]D�RSVWDQDN�RYLK�YUVWD�
&LOM�PRQLWRULQJD�ULEOMH�VWD]H�MH�HNVSOLFLWQR�SRND]DWL�GD�ULEH�PRJX�QDüL�XOD]�X�ULEOMX�VWD]X�
L�XVSMHãQR�MH�VDYODGDWL��RGQRVQR�GD�MH�RVLJXUDQD�X]GXåQD�SRYH]LYRVW�SRSXODFLMD��MHGLQNL��
L� JHQHWLþNRJ� PDWHULMDOD�� 0RQLWRULQJRP� RVWDOLK� VWUXNWXUD� SRWUHEQR� MH� SRND]DWL� GD� QH�
GROD]L�GR�R]OMHÿLYDQMD�LOL�XVPUüLYDQMD�FLOMQLK�YUVWD�ULED��9ULMHPH�L�WUDMDQMH�X]RUNRYDQMD�
PRQLWRULQJD�MH�RG�YHOLNH�YDåQRVWL�]D�SRX]GDQRVW�SRGDWDND�R�IXQNFLRQDOQRVWL�ULEOMH�VWD]H��
0RQLWRULQJ�EL�VH�WUHEDR�REDYOMDWL�WLMHNRP�JODYQH�VH]RQH�PLJUDFLMD�D�RYLVL�L�R�YUHPHQVNLP�
XYMHWLPD WH� MH� QDMEROMH� GD� VH� UD]GREOMH� GH¿QLUD� ]D� VSHFL¿þQX� ORNDFLMX� X� GRJRYRUX� VD�
HNVSHUWRP�LKWLRORJRP�

1DNRQ�L]JUDGQMH�ULEOMH�VWD]H�SRWUHEQR�MH�REDYLWL�SUDüHQMH�RSüHJ�VWDQMD�SRSXODFLMH�ULEH�QD�
ãLUHP�SUHGPHWQRP�SRGUXþMX�L�XVSRUHGLWL�JD�VD�SRGDWFLPD�SULNXSOMHQLPD�SULMH�L]YRÿHQMD�
]DKYDWD��QXOWR�VWDQMH��WH�OLWHUDWXURP��=D�ORNDFLMH�SUDüHQMD�SRWUHEQR�MH�X]HWL�ORNDFLMH�QD�
NRMLPD�MH�YUãHQR�WHUHQVNR�LVWUDåLYDQMH�]D�L]UDGX�QXOWRJ�VWDQMD�LKWLRIDXQH��3UHSRUXþD�VH�NDR�
UHIHUHQWQH�WRþNH�X]LPDWL�SR�MHGQX�ORNDFLMX�����P�±�����P�X]YRGQR�L�QL]YRGQR�RG�]DKYDWD�
�XNROLNR�MH�SULPMHQMLYR��QSU��DNR�MH�L]QDG�]DKYDWD�IRUPLUDQD�DNXPXODFLMD��UHIHUHQWQX�WRþNX�
SRWUHEQR�MH�SRPDNQXWL�X]YRGQR�GR�ORNDFLMH�JGMH�MH�VWDQMH�QHL]PMHQMHQR���8VSRUHGERP�
ORNDFLMH�QL]YRGQR�L�X]YRGQR�PRüL�üH�VH�SUDWLWL�IXQNFLRQDOQRVW�QRYRQDVWDOH�ULEOMH�VWD]H��DOL�
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L�GHWHNWLUDWL�IXQNFLRQDOQH�SURPMHQH�X�VDVWDYX�]DMHGQLFH��2OLYHLUD�L�GUXJL���������9DåQR�MH�
SUDWLWL�GD�VH�XVSRUHÿXMX�LVWL�WLSRYL�VWDQLãWD��XVSRUHGERP�OLPQR¿OQLK�VWDQLãWD�X�DNXPXODFLML�
L]QDG�XVWDYH� L� UHR¿OQLK�VWDQLãWD�QL]YRGQR�RG�XVWDYH��RþHNLYDQR� MH�GD�GRELMHPR�UD]OLþLW�
VDVWDY� YUVWD� WH� WDNYH� XVSRUHGEH� WUHED� L]EMHüL� GREULP� SODQLUDQMHP�SUDüHQMD���&LOM� RYRJ�
RSüHJ� SUDüHQMD� VWDQMD� SRSXODFLMH� ULED� MHVW� GD� VH� XVWYUGL� GD� OL� MH� GRãOR� GR� SURPMHQH� X�
VWUXNWXUL�]DMHGQLFH�ULED�WLMHNRP�UDGRYD�LOL�QDNRQ�SXãWDQMD�X�SRJRQ�

3.2 Monitoring funkcionalnosti riblje staze

3UHSRUXþHQL�VDVWDYQL�GLMHORYL�PRQLWRULQJD�VX�
��� 9L]XDOQL�SUHJOHG�UDGD�L�IXQNFLRQDOQRVWL�ULEOMH�VWD]H�WH�NRQWUROD�GD�OL�LVWD�UDGL�VXNODGQR�

3ODQX�UDGD�L�RGUåDYDQMD�ELRORãNH�VWD]H�
� 9L]XDOQLP�SUHJOHGRP�HNVSHUW�XWYUÿXMH�GD�OL�ULEOMD�VWD]D�IXQNFLRQLUD�X�ãLUHP�WHKQLþNRP�

VPLVOX��SULVXVWYR�YRGH��NRQWLQXLUDQRVW�WRND��QH�SRVWRMDQMH�QHSUHPRVWLYLK�XQXWDUQMLK�
EDULMHUD�LWG����9L]XDOQLP�SUHJOHGRP�XVWDQRYOMDYD�VH�L�SRWHQFLMDOQR�DJUHJLUDQMH�ULED��QD�
XOD]X��X�VWD]L�LOL�QD�L]OD]X��

��� 8]RUNRYDQMH�ULED�HOHNWURULERORYRP�XQXWDU�ULEOMH�VWD]H�
� 0HWRGD�X]RUNRYDQMD�VDVWRML�VH�RG�HOHNWURULERORYD�X�ULEOMRM�VWD]L��VD�REDOH��QD�WUDQVHNWX�

GXOMLQH���������PHWDUD��EDUHP�ó�GXOMLQH�ULEOMH�VWD]H��RNR�XOD]D�L�L]OD]D��6YD�XORYOMHQD�
ULED�VH�GHWHUPLQLUD�L�L]PMHUL�QD�OLFX�PMHVWD�WH�VH�þLP�SULMH�YUDüD�X�YRGRWRN�

��� 3UHJOHG�'QHYQLND�R�NROLþLQL�VWUDGDOH�ULEH��
� =DSRVOHQLFL�+(�WUHEDOL�EL�YRGLWL�'QHYQLN�R�SULPLMHüHQLP�NROLþLQDPD�VWUDGDOH�ULEH�X�

SRVWURMHQMX�LOL�LVSRG�QMHJD��2YD�PMHUD�VH�þHVWR�SURSLVXMH�NDR�REDYH]D�WLMHNRP�SURYHG-

EH�SURFLMHQH�SULKYDWOMLYRVWL�]DKYDWD�]D�HNRORãNX�PUHåX��8NROLNR�GR�VWUDGDYDQMD�GROD]L�
D�LVWD�QLVX�]DELOMHåHQD�X�'QHYQLNX��SRWUHEQR�MH�REDYLMHVWLWL�QDGOHåQH�LQVWLWXFLMH��0LQL-
VWDUVWYR�]DãWLWH�RNROLãD�L�HQHUJHWLNH��0LQLVWDUVWYR�SROMRSULYUHGH��

��� 3UDüHQMH�H¿NDVQRVWL�ULEOMH�VWD]H�,&��LQIUD�FUYHQRP��YLGHR�L�VRQDUVNRP�WHKQRORJLMRP�
� (¿NDVQRVW�ULEOMLK�VWD]D�PRåH�VH�SUDWLWL�XJUDGQMRP�WUDMQLK�LOL�SULYUHPHQLK�VXVWDYD�]D�

WHKQLþNR�YL]XDOQR�SUDüHQMH�SUROD]QRVWL��0RJXüD�MH�XSRWUHED�VRQDUVNLK�VXVWDYD�]D�SUH-
FL]DQ�QDG]RU�SUROD]D�NUXSQLMLK�SULPMHUDND�ULED�NUR]�ULEOMX�VWD]X��6RQDU�VH�NRULVWL�X�
NRPELQDFLML�VD�,&��LQIUD�FUYHQRP��NDPHURP�YLVRNH�UD]OXþLYRVWL�WH�VH�]DMHGQR�SRVW-
DYOMDMX�QD�XOD]�L�LOL�L]OD]�ULEOMH�VWD]H��X]�NRQWLQXLUDQR�VQLPDQMH�RG����VDWD��,]�VQLPNL�
VH�SULNXSOMDMX�SRGDWFL�R�H¿NDVQRVWL�VWD]H�MHU�VH�QD�QMLPD�MDVQR�YLGL�EURM�MHGLQNL�NRMH�
PRJX� SURüL� VWD]X� X� RGUHÿHQRP� YUHPHQVNRP� LQWHUYDOX�� ,&� NDPHUD�PRåH� SRVOXåLWL�
VDPR�]D�VQLPDQMH�X�XYMHWLPD�EROMH�YLGOMLYRVWL��QR�NDGD�MH�YRGD�]DPXüHQD��]ERJ�SULVXW-
QRVWL� þHVWLFD�PXOMD�� WDGD� MH�PRQLWRULQJ�PRJXüH� SURYHVWL� MHGLQR� XSRWUHERP� VRQDUD��
6WDQGDUGQH�NRULãWHQH�IUHNYHQFLMH�VRQDUD�VX������������������N+]��.RPELQDFLMD�REMH�
PHWRGH�MH�LSDN�QDMEROMD�RSFLMD��1D�WUåLãWX�VX�GRVWXSQL�JRWRYL�SURL]YRGL�LOL�MH�PRJXüH�
]DWUDåLWL�L]UDGX�SHUVRQDOL]LUDQRJ�UMHãHQMD�X]�VDYMHWRYDQMH�HNVSHUWD�LKWLRORJD��3RVWRML�
PRJXüQRVW�LQVWDOLUDQMD�WUDMQRJ�VXVWDYD�VRQDUD�L�,&�YLGHRQDG]RUD�IXQNFLRQDOQRVWL�ULEOMH�
VWD]H�VD�GLUHNWQLP�SULND]RP�X�SRJRQX�+(��ãWR�MH�SRJRGQR�]D�EU]X�UHDNFLMX�WLMHNRP�
SUREOHPDWLþQLK� VLWXDFLMD�� WUDMQL�PRQLWRULQJ� SUROD]QRVWL� �SRGDWFL� VH�PRJX� XVWXSLWL� X�
VOXþDMX�SUHLVSLWLYDQMD�SUROD]QRVWL�� WH�PRJX�SRVOXåLWL�X� HGXNDWLYQH� VYUKH��8� VOXþDMX�
XJUDGQMH� WUDMQRJ� VXVWDYD�� SRWUHEQR� MH� YHü� X� LGHMQRP� UMHãHQMX� ]DKYDWD� SUHGYLGMHWL�
SR]LFLMX�]D�LQVWDODFLMX�VXVWDYD�]D�SUDüHQMH��LQVWDODFLMH��]DNORQ�LWG���
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��� 3UDüHQMH�H¿NDVQRVWL�SUROD]QRVWL�PLJUDWRUQLK�YUVWD�ULED�NUR]�NUR]�ULEOMX�VWD]X�X]YRGQR�
L�QL]YRGQR�NRULãWHQMHP�&DSWXUH�0DUN�5HFDSWXUH��&�0�5��PHWRGH�L�PLNURþLSLUDQMHP�

� 2YD�PHWRGRORJLMD�SRJRGQD�MH�]D�YHüH�VXVWDYH�JGMH�MH�SUDüHQMH�PLJUDFLMD�SRPRüX�YL-
]XDOQLK�PHWRGD��,&�NDPHUH�L�VRQDU��RQHPRJXüHQ�VQDåQLP�VWUXMDQMHP�YRGH��YHOLþLQRP�
RWYRUD�LWG��2YH�PHWRGH�VH�WDNRÿHU�NRULVWL�NDGD�MH�R�SRVHEQR�YDåQLP�FLOMQLP�YUVWDPD�
SRWUHEQR�SULNXSLWL�GRGDWQH�NYDQWLWDWLYQH�SRGDWNH��SU��JODYDWLFD��MHVHWUH��SORWLFD��MHJ-

XOMD�LWG����
� 6YH�XORYOMHQH�RGUDVOH�MHGLQNH�PLJUDWRUQH�FLOMQH�YUVWH�XORYOMHQH�QD�ELOR�NRMRM�ORNDFL-

ML� X]RUNRYDQMD� �X]YRGQR� LOL� QL]YRGQR��� WUHEDMX� ELWL� PLNURþLSLUDQH� SDVLYQLP� þLSRP�
�3,7��SULNODGQH�YHOLþLQH�����[�������[������[���LOL���[�����PP���NRML�ULEL�QH�VWYDUD�QL-
NDNYH�SUREOHPH�D�RPRJXüDYD�MHGLQVWYHQX�LGHQWL¿NDFLMX�SUL�VOLMHGHüHP�XORYX��6YDNL�
PLNURþLS�MH�MHGLQVWYHQR�NRGLUDQ�VD�NRGRP�RG����EURMHYD�L�VORYD�NRML�VH�PRåH�RþLWDWL�
UXþQLP�LOL�VWDFLRQDUQLP�þLWDþHP��þDN�L�VD�PRELOQLP�XUHÿDMHP���6LWQLMH�MHGLQNH�þLSLUDMX�
VH�QD�QDþLQ�GD�VH�X�WUEXãQX�ãXSOMLQX�VWDYOMD�þLS�SRPRüX�LJOH��GRN�VH�YHüLP�MHGLQNDPD�
þLSRYL� XJUDÿXMX�X�ED]X�GRU]DOQH�SHUDMH� �EROMD� GHWHNFLMD��� ,]ORY� VH� YUãL� VDPR� LVSRG�
LOL�L�LVSRG�L�L]QDG�ULEOMH�VWD]H��3RWUHEQR�MH�SRNXãDWL�L]ORYLWL�L�RELOMHåLWL�L]PHÿX���±����
��SRSXODFLMH��3ULOLNRP�VYDNRJ� L]ORYD�ELOMHåL� VH�EURM� MHGLQNL�NRMH� VX�QRYRXORYOMHQH�
�L� WUHED� LK� R]QDþLWL�� L� RQLK�NRMH� VX� YHü�R]QDþHQH� UDQLMLP� L]ORYLPD� L� SRWUHEQR� LK� MH�
RGPDK�SXVWLWL��3RãWR�PLNURþLSRYL�RPRJXüDYDMX�GRåLYRWQX�LGHQWL¿NDFLMX��PRJXüH�MH�L�
YLãHJRGLãQMH�LVWUDåLYDQMH��1D�L]OD]X�L]�ULEOMH�VWD]H�SRVWDYOMD�VH�WUDMQL�3,7�þLWDþ�L�DQWHQD��
NRML�DXWRPDWVNL�GHWHNWLUD�NDGD�QHND�RG�R]QDþHQLK�ULED�SURÿH�NUR]�ULEOMX�VWD]X��ýLWDþ�MH�
WUDMQR�SRVWDYOMHQ�QD�ULEOMRM�VWD]L�L�NUR]�FLMHOX�JRGLQX�ELOMHåL�PLJUDFLMH�ULED��.RG�GXOMLK�
ULEOMLK�VWD]D�SRVWDYOMDMX�VH�GYLMH�DQWHQH��SR�MHGQD�QD�VYDNX�VWUDQX��XOD]�L�L]OD]��NDNR�EL�
VH�PRJOR�PMHULWL�L�EU]LQX�SUROD]D��3RWUHEDQ�MH�DQJDåPDQ�HNVSHUWD�LKWLRORJD�GD�VH�QRYH�
MHGLQNH�R]QDþDYDMX�VYDNH�JRGLQH�L�]D�DQDOL]X�SRGDWDND�

��� 7HOHPHWULMD�SRPRüX�UDGLR��PLNURYDOQLK�LOL�XOWUD]YXþQLK�RGDãLOMDþD�
� 2YD� QRYD� WHKQRORJLMD� RPRJXüXMH� GLUHNWQR� SUDüHQMH� NUHWDQMD� ULED� SRPRüX� DNWLYQLK�

RGDãLOMDþD�NRML�X��'�SURVWRUX�SULND]XMX�SR]LFLMX�R]QDþHQH�MHGLQNH��2YD�PHWRGD�VH�NR-

ULVWL�QD�QDþLQ�GD�VH�QHNROLNR�NDSLWDOQLK�SULPMHUDND�FLOMQLK�YUVWD�R]QDþL�WHOHPHWULMVNLP�
RGDãLOMDþLPD��NRML�X�]DGDQRP�LQWHUYDOX����VHNXQGL�GR����PLQ��DNWLYQR�RGDãLOMX�QMH]LQX�
SR]LFLMX��6LJQDO�SULPDMX���VHQ]RUD��VD�*36�VLJQDORP��NRML�VH�SRVWDYOMDMX�X�SUDYRNXWQX�
IRUPDFLMX�����P�[�����P�L�QD�WHPHOMX�WULDQJXODFLMH�GH¿QLUDMX�WRþQX�SR]LFLMX�L�GXELQX�
R]QDþHQH� ULEH��1D� WDM�QDþLQ� VH�X� UHDOQRP�YUHPHQX�PRåH�SUDWLWL�GD� OL� VH� ULED�NUHüH�
SUHPD�XOD]X�X�ULEOMX�VWD]X�LOL�QD�NRML�QDþLQ�VH�NUHüH�NUR]�QMX��7DNRÿHU�MH�PRJXüH�SUDWLWL�
GD�OL�ULED�UHDJLUD�QD�XPMHWQR�SRVWDYOMHQH�]YXþQH��]UDþQH�LOL�HOHNWULþQH�EDULMHUH��7DEOLFD�
1).

2YLP�NUDWNLP�UDGRP��DXWRUL�åHOH�SRNUHQXWL�PHÿXVHNWRUVNX�VXUDGQMX�X�UMHãDYDQMX�SUREOHPD�
V�NRMLPD�VH�VXVUHüH�VWUXND�SULOLNRP�SODQLUDQMD�ULEOMLK��ELRORãNLK��VWD]D�L�NDVQLMHJ�SUDüHQMD�
QMLKRYH�IXQNFLRQDOQRVWL��.UR]�RYDM�WHNVW�SRNXãDOL�VPR�RODNãDWL�LQYHVWLWRULPD��RYODãWHQLFLPD�
]D�SURYHGEX�6WXGLMD�XWMHFDMD�QD�RNROLã� L� QHGOHåQLP� WLMHOLPD�PHÿXVREQR� UD]XPLMHYDQMH�
NDGD�VH�JRYRUL�R�RGQRVX�SRMHGLQLK�WLSRYD�ULEOMLK�VWD]D��SURPMHQDPD�X�LKWLRIDXQL�NRMH�VH�
PRJX�RþHNLYDWL�]D�VYDNL�RG�QMLK�WH�SULMHGOR]LPD�WLSRYD�SUDüHQMD�VWDQMD�LKWLRIDXQH�NRMH�MH�
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SRWUHEQR�SURYHVWL� �6OLND�����1D�RYDM�QDþLQ� LQYHVWLWRUX�VH�PRåH�ODNãH�SUHGVWDYLWL�NDNYX�
SURFHGXUX�PRåH�RþHNLYDWL�V�RE]LURP�QD�RGDEUDQL�WLS�]DKYDWD��D�VD�RYODãWHQLFLPD�]D�L]UDGX�
682�PRåH�UDVSUDYOMDWL�R�RþHNLYDQRP�QHJDWLYQRP�XWMHFDMX�V�RE]LURP�QD�SRMDYQRVW�FLOMQLK�
YUVWD�RUJDQL]DPD�QD�SODQLUDQRM�ORNDFLML��1DGOHåQLP�LQVWLWXFLMDPD�RODNãDQD�MH�SURFHGXUD�
RGOXþLYDQMD�GD� OL� VX�]D�RGUHÿHQL� WLS�]DKYDWD�SURSLVDQH�DGHNYDWQH�PMHUH�SUDüHQMD� LOL� MH�
SRWUHEQR�SURSLVDWL�GRGDWQH�
�,VWUDåLYDQMH�SULND]DQR�X�RYRP�UDGX�MH�SURYHGHQR�X�VNORSX�SURMHNWD�Ä3ODQLUDQMH�L�SUR-

MHNWLUDQMH�ULEOMLK�VWD]D³�¿QDQFLUDQRJ�RG�+UYDWVNLK�YRGD�
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(QYLURQPHQWDO�,VVXHV��'DPV�DQG�)LVK�0LJUDWLRQ��:RUOG�&RPPLVVLRQ�RQ�'DPV, pp. 

1-26.

>�@� 1LFROD��*�*���(OYLUD��%��	�$OPRGyYDU��$�����������'DPV�DQG�¿VK�SDVVDJH�IDFLOLWLHV�
LQ� WKH� ODUJH�ULYHUV�RI�6SDLQ��(ৼHFWV�RQ�PLJUDWRU\�VSHFLHV��$UFK��+\GURELRO�������
(SUPPL. 113), 375-379

>�@� 2OLYHLUD��$�*���%DXPJDUWQHU��0�7���*RPHV��/�&���'LDV��5�0��	�$JRVWLQKR��$�$���
��������/RQJ�WHUP�HৼHFWV�RI�ÀRZ�UHJXODWLRQ�E\�GDPV�VLPSOLI\�¿VK�IXQFWLRQDO�GLYHU-
VLW\, 63 (3), 293-305

>�@� 3LULD�� 0��� 6LPRQRYLü�� 3��� =DQHOOD�� '��� ûDOHWD�� 0��� âSUHP�� 1��� 3DXQRYLü�� 0���
7RPOMDQRYLü�� 7��� *DYULORYLü��$��� 3HFLQD�� 0��� âSHOLü�� ,��� 0DWXOLü�� '��� 5H]Lü��$���
$QLþLü�� ,���6DIQHU��5��	�7UHHU��7��� ��������/RQJ�WHUP�DQDO\VLV�RI�¿VK�DVVHPEODJH�
VWUXFWXUH�LQ�WKH�PLGGOH�VHFWLRQ�RI�WKH�6DYD�5LYHU�±�7KH�LPSDFW�RI�SROOXWLRQ��ÀRRG�
SURWHFWLRQ�DQG�GDP�FRQVWUXFWLRQ��6FLHQFH�RI�7KH�7RWDO�(QYLURQPHQW�������������

>�@� 5\WZLQVNL��7���$OJHUD��'�$���7D\ORU��-�-���6PRNRURZVNL��.�(���%HQQHWW��-�5���+DUUL-
VRQ��3�0��	�&RRNH��6�-�����������:KDW�DUH�WKH�FRQVHTXHQFHV�RI�¿VK�HQWUDLQPHQW�DQG�
LPSLQJHPHQW�DVVRFLDWHG�ZLWK�K\GURHOHFWULF�GDPV�RQ�¿VK�SURGXFWLYLW\"�$�V\VWHPDWLF�
UHYLHZ�SURWRFRO��(QYLURQPHQWDO�(YLGHQFH����������

>��@� 6FKZDU]��8�����������Sava White Book��5DGROI]HOO�:LHQ��(XUR1DWXU�5LYHUZDWFK��
>��@� 9DQ�&DSSHOOHQ��3��	�0DDYDUD��7�����������5LYHUV�LQ�WKH�$QWKURSRFHQH��*OREDO�VFDOH�
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PRGL¿FDWLRQV�RI�ULYHULQH�QXWULHQW�ÀX[HV�E\�GDPPLQJ��(FRK\GURORJ\�	�+\GURELRO-
RJ\�����������������

>��@� :HLVV��6���$SRVWRORX��$���ĈXJ��6���0DUþLü��=���0XãRYLü��$���2LNRQRPRX��$���6KXP-

ND��6���6LPRQRYLü��3���9HVQLü��$��	�=DEULF��'�����������(QGDQJHUHG�)LVK�6SHFLHV�LQ�
%DONDQ�5LYHUV��WKHLU�GLVWULEXWLRQV�DQG�WKUHDWV�IURP�K\GURSRZHU�GHYHORSPHQW

AUTORI

GU��VF��'XãDQ�-HOLü��SURI��ELRO��a
L]Y��SURI��GU��VF��(YD�2FYLUN��GLSO��LQJ��JUDÿ���GLSO��LQJ��PDW��b
GRF��GU��VF��*RUGRQ�*LOMD��GLSO��LQJ��JUDÿ��b
$QWRQLMD�&LNRMHYLü��PDJ��LQJ��DHGLI��b

a +UYDWVNL� LQVWLWXW� ]D� ELRORãNX� UD]QROLNRVW��0DNVLPLUVND� FHVWD� �������=DJUHE�� �������
+UYDWVND��MHOLF�GXVDQ#JPDLO�FRP

b 6YHXþLOLãWH�X�=DJUHEX�*UDÿHYLQVNL�IDNXOWHW��)UD�$QGULMH�.DþLüD�0LRãLüD�����=DJUHE��
�������+UYDWVND��RFYLUN#JUDG�KU��JJLOMD#JUDG�KU��DFLNRMHYLF#JUDG�KU
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 2.39.

TIPA

6$ä(7$.�� 8� RYRP� UDGX� VX� SRPRüX� WURGLPHQ]LRQDOQRJ� KLGURGLQDPLþNRJ� PRGHOD�
WHþHQMD�2SHQ)2$0�SURXþDYDQH�KLGUDXOLþNH�NDUDNWHULVWLNH�'HQLORYH�ULEOMH�VWD]H�V�FLOMHP�
LVWUDåLYDQMD� PRJXüQRVWL� QMLKRYH� SULPMHQH� QD� YRGRWRFLPD� X� +UYDWVNRM�� .DR� GRPHQD�
KLGURGLQDPLþNRJ�PRGHOD�GH¿QLUDQ�MH�VHJPHQW�ULEOMH�VWD]H�V����SROMD��GRN�VX�SURPMHQMLYH�
YDULMDEOH�ELOH�SURWRN�L�QDJLE�ULEOMH�VWD]H��3URYHGHQR�MH����QXPHULþNLK�VLPXODFLMD�X�NRMHP�
VX�LVSLWLYDQH�NRPELQDFLMH�UD]OLþLWLK�QDJLED�GQD�ULEOMH�VWD]H��RG������GR�������L�SURWRND�
�RG������P3�V�GR������P3�V���7URGLPHQ]LRQDOQLP�SROMHP�WHþHQMD�X�ULEOMRM�VWD]L�SRND]DQR�
MH�NDNR�VH�QDMYHüH�EU]LQH�MDYOMDMX�SUL�SRYUãLQL��GRN�X�SULGQHQRP�VORMX�NRML�ULEH�NRULVWH�
]D� SUROD]DN�X�YHüLQL� VLPXODFLMD� SRVWRML� SRGUXþMH�PDOLK�EU]LQD��$QDOL]DPD�SURYHGHQLP�
X�RYRP�UDGX�SRWYUÿHQR�MH�GD�VH�ULEOMH�VWD]H�'HQLORYRJ�WLSD�PRJX�NRULVWLWL�L�SUL�PDQMLP�
QDJLELPD�RG�XRELþDMHQLK�X]�]DGRYROMHQMH�WUDåHQH�EU]LQH�WHþHQMD��
./-8ý1(�5,-(ý,� ULEOMH�VWD]H�'HQLORYRJ�WLSD��QXPHULþNL�PRGHO��2SHQ)2$0

PASSES

$%675$&7��7KH�SDSHU�SUHVHQWV� DQ� DQDO\VLV� RI� K\GUDXOLF� FKDUDFWHULVWLFV�RI�'HQLO�¿VK�
SDVVHV�XVLQJ�WKH��'�2SHQ)2$0�QXPHULFDO�PRGHO�LQ�RUGHU�WR�DVVHVV�WKHLU�DSSOLFDELOLW\�
WR�WKH�ZDWHUFRXUVHV�LQ�&URDWLD��$�¿VK�SDVV�VHJPHQW�ZLWK����ED൷HV�ZDV�GH¿QHG�DV�D�GR-

PDLQ�RI�WKH�K\GUDXOLF�PRGHO��ZLWK�GLVFKDUJH�DQG�¿VK�SDVV�VORSH�DV�YDULDEOHV��$�WRWDO�RI�
���QXPHULFDO�VLPXODWLRQV�ZHUH�SHUIRUPHG�XVLQJ�VHOHFWHG�FRPELQDWLRQV�RI�YDU\LQJ�VORSH�
�IURP�����WR������DQG�GLVFKDUJHV��IURP�����P3�V�WR�����P3�V���7KH�UHVXOWV�IRU�D��'�ÀRZ�
YHORFLW\�¿HOG�LQ�WKH�¿VK�SDVV�LQGLFDWH�WKDW�WKH�KLJKHVW�YHORFLWLHV�RFFXU�LQ�WKH�VXUIDFH�OD\HU�
DQG�WKH�ORZHVW�LQ�WKH�ERWWRP�OD\HU��ZKLFK�LV�GRPLQDQWO\�XVHG�E\�PLJUDWLQJ�¿VK��IRU�WKH�
PDMRULW\�RI�VLPXODWLRQV��7KH�DQDO\VHV�SHUIRUPHG�LQ�WKLV�UHVHDUFK�FRQ¿UP�WKDW�'HQLO�¿VK�
SDVVHV�FDQ�EH�XVHG�HYHQ�ZLWK�JHQWOHU�VORSHV�WKDQ�WKH�FRQYHQWLRQDO�RQHV�SURYLGHG�WKDW�WKH�
UHTXLUHG�ÀRZ�YHORFLWLHV�DUH�PDLQWDLQHG�
.(<:25'6� 'HQLO�¿VK�SDVVHV��QXPHULFDO�PRGHO��2SHQ)2$0
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1. UVOD

*UDGQMRP�SUDJRYD�X�YRGRWRNX�QDUXãDYD�VH�SULURGQD�X]YRGQD�L�QL]YRGQD�PLJUDFLMD�ULEOMLK�
YUVWD� ãWR� SRVOMHGLþQR� GRYRGL� GR� VPDQMHQMD� ELRORãNH� UD]QROLNRVWL�� 8�+UYDWVNRM� SRVWRML�
YHOLN�EURM�SUDJRYD�NRMH� MH�SRWUHEQR�REQRYLWL�QD�QDþLQ�GD�VH�RPRJXüH�SULURGQL�REUDVFL�
X]GXåQH�SRYH]LYRVWL�YRGRWRND�þLPH�VH�RPRJXüDYD� UHåLP�YRGD�GRVWDWDQ�]D�RGUåDYDQMH�
IXQNFLRQDOQRVWL�L�VWUXNWXUH�ULMHþQLK�HNRVXVWDYD��+UYDWVNH�YRGH���������'D�EL�VH�RVLJXUDOD�
SRYH]DQRVW� YRGHQLK� HNRVXVWDYD� SRWUHEQR� MH� QD� SUDJRYLPD� L]JUDGLWL� ULEOMH� VWD]H� NRMH�
RPRJXüXMX�VORERGDQ�SUROD]DN�PLJUDWRUQLK�ULEOMLK�YUVWD�X]YRGQR�L�QL]YRGQR�NUR]��RNR�L�
SUHNR�SUHSUHND�X�YRGRWRNX��$UPVWURQJ�L�GUXJL���������2VQRYQD�SRGMHOD�ULEOMLK�VWD]D�MH�QD�
WHKQLþNH�L�SULURGQH��'HQLORYH�ULEOMH�VWD]H�VX�WHKQLþNRJ�WLSD��D�L]YRGH�VH�X�SUDYRNXWQRP�
NDQDOX�UHODWLYQR�VWUPRJ�QDJLED�GQD�X�NRML�VX�VPMHãWHQH�LQNOLQDWRUQH�SUHJUDGH�X�SUDYLOQLP�
L�NUDWNLP�UD]PDFLPD��ýHVWR�VH�NRULVWH�NRG�JUDGQMH�ULEOMLK�VWD]D�QD�SRVWRMHüLP�EUDQDPD�
V� RE]LURP� GD� VX� WR� ULEOMH� VWD]H� NRMH� SRGQRVH� QDMVWUPLMH� QDJLEH�� 7UHQXWQR� VH� QDMYLãH�
XSRWUHEOMDYD�PRGL¿NDFLMD�'HQLORYRJ�L]YRUQRJ�REOLNRYDQMD�X�NRMRM�VX�VSRMHQH�SULGQHQH�L�
ERþQH�SUHJUDGH�X�MHGQX�UDYQX�SUHJUDGX�V�RWYRURP�REOLND���8¶¶��5DMDUDWQDP�L�GUXJL���������
SRQDMYLãH�]ERJ� MHGQRVWDYQRVWL� L� IXQNFLRQDOQRVWL� �VOLND���� �.DWRSRGLV� L�GUXJL���������8�
SUDYLOX�SUHJUDGH�VH�SRVWDYOMDMX�SRG�NXWRP�����X�RGQRVX�QD�GQR�NDQDOD��)$2��������

6OLND����3UDJ�QD�YRGRWRNX��OLMHYR��L�'HQLORYD�ULEOMD�VWD]D��GHVQR���SULODJRÿHQR�SUHPD�
�$UPVWURQJ�L�GUXJL�������

Prilikom projektiranja ribljih staza potrebno je de�nirati protok, brzinu i dubinu toka te 
povoljan smještaj ulaza i izlaza. Brzina toka jedan je od najbitnijih parametara jer mora 
biti dovoljno velika da na ulazu/izlazu u riblju stazu privuče ribe, ali istovremeno dovoljno 
mala tako da i najslabiji organizmi mogu plivanjem svladati tok vode. Maksimalna brzina 
toka ne smije biti premašena kako ne bi došlo do iscrpljivanja i ozljeda riba prilikom 
prolaska, a što se najčešće regulira dozvoljenim nagibom. Upravo nagib predstavlja 
jednu od glavnih prednosti Denilovih ribljih staza jer oblik pregrada omogućuje veliku 
disipaciju energije, stvaranje uspora u području između pregrada te propuštanje protoka 
koji privlači ribe i olakšava usmjeravanje riba u riblju stazu.
Prema dostupnim istraživanja primjetno je da preporučeni nagibi dna Denilove riblje 
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staze znatno variraju. Jedno od prvih istraživanja na 15 �zičkih modela sugerira korištenje 
nagiba ne većeg od 25 % i visinsku razliku do 2 m bez odmarajućeg bazena (McLeod i 
drugi, 1942). Larinier za sve dotad isprobane modele Denilovih ribljih staza preporuča 
uzimanje najmanjih mogućih dimenzija pregrada koje su u hidrauličkom radnom 
rasponu te daje preporuku za korištenje nagiba od 12 % do 20 % (Larinier, 2002). Mallen-
Cooper i Stuart 2007. g. istražuju način poboljšanja Denilovih ribljih staza za prolazak 
malih i velikih riba na modelu u stvarnom mjerilu, smještenom na brani (Mallen-Cooper 
i drugi, 2007). Ispitivan je standardni nagib od 20 %, srednji od 14,3 % i rijetko korišteni 
8,3 % koji je bio namijenjen manjih ribama te su dokazali da Denilove riblje staze mogu 
biti namijenjene i malim ribama. Sličan zaključak može se izvesti na temelju monitoringa 
prolaska riba kroz dvije slične Denilove riblje staze smještene na istoj lokaciji na rijeci 
Grand, s različitim nagibom (10 % i 20 %) (Katopodis, 1992). Pokazano je da je 82,5 % riba 
koje su prošle preko brane koristilo riblju stazu blažeg nagiba.
Istraživanje Lariniera i Mirallesa na modelima ribljih staza u prirodnoj veličini s 
promjenljivim nagibom dna do 20 % pokazalo je da se najmanje brzine javljaju pri dnu i 
da ribe preferiraju zonu manjih brzina (Larinier i drugi, 1981). Rajaratnam i Katopodis 
analiziraju pro�l brzine pri različitim protocima za nagibe od 10 % do 31,5 %. Uočavaju da 
se pri malom protoku (< 0,1 m3/s) javlja područje malih brzina pri dnu staze (< 0,3 m/s), 
koje se s povećanjem protoka (do 0,5 m3/s) postupno smanjuje te u konačnici potpuno 
iščezava (Rajaratnam i drugi, 1984), što ograničava visinu izvedbe Denilovih ribljih staza. 
Ispitivanjima na �zičkom modelu 2000. g. Kamula i Barthel (Kamula i drugi, 2000) su 
zaključili da je disipacija energije najveća za vrijednost odnosa širine riblje staze i širine 
otvora na pregradi B/b < 2, što potvrđuju i drugi (Krüger, 1994; Mallen-Cooper i drugi, 
2007). Kut između pregrada i dna staze α je optimalan u malom rasponu vrijednosti: za 
α = 40° primijećeno je da je potreban veći protok da se postigne jednaka dubina vode u 
ribljoj stazi, a kod α = 50° primijećena je ujednačenija raspodjela brzine bez izraženih 
sporijih slojeva (Kamula i drugi, 2000). 
Pregledom stanja znanja pokazano je da Denilove riblje staze mogu biti namijenjene i 
malim ribama, suprotno uvriježenom mišljenju da su uvjeti u njima primjereniji velikim 
ribama, čemu osim blažeg nagiba doprinose i manja širina pregrada i B/b omjer te kratka 
duljina staze.
Uzevši u obzir da je broj ribljih staza u odnosu na broj pragova na vodotocima u Hrvatskoj 
zanemariv, ne zna se mnogo o učinkovitosti, prednostima i manama pojedinog tipa riblje 
staze u uvjetima hrvatskih vodotoka i njihovih ribljih vrsta (Ocvirk i drugi, 2018). Cilj 
ovog rada je detaljno istraživanje uvjeta tečenja u Denilovim ribljim stazama kako bi se 
pokazala mogućnost njihove primjene u Hrvatskoj, a predstavlja nadogradnju istraživanja 
u tijeku (Marić i drugi, 2018; Ocvirk i drugi, 2017). Za istraživanje je odabran Denilov tip 
riblje staze iz razloga što su one, u usporedbi s vertikalnim i bazenskim ribljim stazama, 
otpornije na promjene razine vode, imaju veću disipaciju energije i omogućuju veći 
protok. Kako je brzina najvažniji parametar pri projektiranju ribljih staza, cilj istraživanja 
je za određenu geometriju prikazati raspodjelu brzina u njoj te na više različitih modela 
pokazati koji je nagib i protok Denilove riblje staze pogodniji za postizanje traženih 
hidrauličkih uvjeta.
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2. METODOLOGIJA

U ovom radu su pomoću trodimenzionalnog hidrodinamičkog modela tečenja OpenFOAM 
proučavane hidrauličke karakteristike Denilove riblje staze s ciljem istraživanja mogućnosti 
njihove primjene za raspon nagiba i protoka. Kao domena hidrodinamičkog modela 
de�niran je segment riblje staze s 10 polja na kojem je ispitivano polje tečenja. Donja 
voda i ulaz u riblju stazu su �ksirani na konstantnoj koti, dok su promjenjive varijable bile 
protok i nagib riblje staze. Provedeno je 17 numeričkih simulacija u kojem su ispitivane 
kombinacije pet različitih nagiba dna kanala (od 10 % do 20 %) i raspon protoka (od 0,15 
m3/s do 0,40 m3/s) u skladu s pregledom stanja znanja (Katopodis, 1992; Larinier i drugi, 
1981; Larinier, 2002), navedene u tablici 1. Geometrija modela je odabrana na temelju 
analize stanja područja, te je usvojena širina staze B = 0,8 m, širina pregrade b = 0,44 m, 
udaljenost pregrada a = 0,53 m te visina h* = 0,66 m. Duljina modela je odabrana 6 m iz 
razloga što bi za veće duljine od te bilo potrebno napraviti i odmarajući bazen, omjer B/b
< 2, te nagib pregrada α = 45° (FAO, 2002; Kamula i drugi, 2000; Krüger, 1994; Mallen-
Cooper i drugi, 2007).
Kako je brzina najvažniji parametar pri projektiranju ribljih staza, cilj istraživanja je za 
određenu geometriju prikazati raspodjelu brzina u njoj te prema uvjetu maksimalne 
brzine na više različitih modela pokazati koji je nagib i protok Denilove riblje staze 
pogodniji za postizanje traženih hidrauličkih uvjeta. Brzina naleta je ona brzina koju riba 
može podnijeti samo do 20 s i zatim joj je potrebno dugo vrijeme oporavka, a iznosi 
otprilike 10 do 20 duljina tijela u sekundi. Budući da Denilovu riblju stazu riba treba 
prijeći u jednom naletu, dobiva se prosječna brzina naleta od 2 m/s. Ta brzina uzimat će 
se kao ograničavajuća vrijednost i maksimalna brzina koju riba prosječne duljine može 
održavati, u skladu s Priručnikom za inventarizaciju i praćenje stanja slatkovodnih riba 
(Duplić, 2008), gdje se navodi zonacija rijeka pri čemu svaka od karakterističnih riba u 
navedenim zonama (pastrva, ljipljen, deverika) može naletom svladati brzinu od 2 m/s.
Cilj numeričkog proračuna je dobiti raspodjelu brzine kao ograničavajućeg parametra 
po ribljoj stazi za različite kombinacije nagiba dna i protoka te ocijeniti rezultirajuće 
hidrauličke uvjete u stazi. Za svaki od nagiba napravljeno je više varijanti proračuna s 
različitim protokom (tablica 1). Odabrana nomenklatura varijanti koje će se spominjati u 
daljnjem tekstu je ,,nagib-protok“. Kako bi se rezultati modela različitih protoka i nagiba 
mogli uspoređivati odabrana je konstantna razina donje vode DV = 0,65 m uz variranje 
protoka kroz riblju stazu.
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7DEOLFD����3URJUDP�QXPHULþNLK�VLPXODFLMD

nagib I [%] protok Q [m3/s] GV [m] Δh [m] naziv varijante

10 0,20 0,67 0,57 10-0,20
10 0,22 0,71 0,66 10-0,22
10 0,31 0,85 0,80 10-0,31
10 0,36 0,91 0,86 10-0,36
10 0,40 0,96 0,91 10-0,40

12,5 0,20 0,65 0,74 12,5-0,20
12,5 0,25 0,78 0,87 12,5-0,25
12,5 0,30 0,80 0,90 12,5-0,30
15 0,20 0,60 0,85 15-0,20
15 0,24 0,67 0,91 15-0,24
15 0,28 0,72 0,97 15-0,28
15 0,40 0,84 1,24 15-0,40

17,5 0,17 0,55 0,93 17,5-0,17
17,5 0,20 0,60 0,98 17,5-0,20
20 0,15 0,52 1,05 20-0,15
20 0,17 0,56 1,09 20-0,17
20 0,22 0,63 1,16 20-0,22

5D]YRMHP� QXPHULþNLK� PRGHOD� RQL� VX� SRVWDOL� SRX]GDQD� DOWHUQDWLYQD� PMHUHQMLPD� X�
SULURGL�L�LOL�QD�¿]LþNLP�PRGHOLPD�X�ODERUDWRULMLPD��1XPHULþNL�PRGHOL�LPDMX�PRJXüQRVW�
SURPDWUDQMD�L�VLPXODFLMH�YHOLNRJ�EURMD�XOD]QLK�SDUDPHWDUD�ãWR�LP�GDMH�YHOLNX�SUHGQRVW�X�
XYMHWLPD�RJUDQLþHQRJ�YUHPHQD�L�VUHGVWDYD�]D�L]UDGX�¿]LþNLK�PRGHOD��=D�RYR�LVWUDåLYDQMH�
QDSUDYOMHQL�VX��'�PRGHOL�QD�NRMLPD�VH�X�RNYLUX�2SHQ)2$0�SURJUDPD�VLPXOLUDOR�WHþHQMH��
1HNH� YHü� SURYHGHQH� DQDOL]H� RVMHWOMLYRVWL� PRGHOD� X� VYUKX� SURUDþXQD� ULEOMLK� VWD]D� VX�
SRND]DOD�]DGRYROMDYDMXüX�WRþQRVW�PRGHOD��)XHQWHV�3pUH]�L�GUXJL���������'YRID]QL�92)�
(engl.�9ROXPH�2I�)OXLG��LQWHU)RDP�PRGHO�VH�RVODQMD�QD�GH¿QLFLMX�LQGLNDWRUVNH�IXQNFLMH��
,QGLNDWRU� XND]XMH� QD� XGLR� YROXPHQD� YRGH� XQXWDU� SRMHGLQH� üHOLMH� GLVNUHWL]LUDQH�PUHåH�
XQXWDU�NRMH�VH�YUãL�SURUDþXQ��R]QDþHQD�V�Į���3ULPMHQD�LQGLNDWRUD�WHPHOML�VH�QD�(XOHURYRP�
RSLVX�VYDNH�WHNXüLQH��YRGH��]UDND�LOL�GU���QD�QHSRNUHWQRM�PUHåL�L�RSLVX�YRGQRJ�OLFD�L]PHÿX�
GYLMH�WHNXüLQH�SRPRüX�MHGQDGåEH�WUDQVSRUWD�LQGLNDWRUVNH�IXQNFLMX��8�VYUKX�LPSOLFLWQRJ�
UMHãDYDQMH�YODGDMXüLK�MHGQDGåEL�VH�NRULVWL�3,03/(�DOJRULWDP��0RGHO�LQWHU)RDP�VH�VDVWRML�
RG�MHGQDGåEH�NRQWLQXLWHWD�MHGQDGåEH��QHVWDFLRQDUQH�1DYLHU�6WRNHV�MHGQDGåEH�L�MHGQDGåEH�
]D�SURQRV�LQGLNDWRU�IXQNFLMH��'LVNUHWL]LUDQD�PUHåD�MH�XVSRVWDYOMHQD�SRPRüX�RSHQ�VRXUFH�
DODWD� EORFN0HVK� �IRUPLUD� RVQRYQX� PUHåX� SUHNR� FLMHOH� GRPHQH�� L� VQDSS\+H[0HVK�
�LWHUDWLYQR�XVLWQMXMH�GLVNUH]LUDQH�PUHåH�QD�SRWUHEQLP�PMHVWLPD�L�SULODJRÿDYD�REOLN�PUHåH�
V�RE]LURP�QD�YHOLþLQX�RWYRUD�SUHJUDGD���6�RE]LURP�QD�GRVWXSQH�UDþXQDOQH�UHVXUVH�L�DQDOL]H�
RVMHWOMLYRVWL��RGOXþLOR�VH�QDGDOMH�NRULVWLWL�GLVNUHWL]LUDQX�PUHåX�V�üHOLMRP�YHOLþLQH�ǻ[ = 2 

FP��WH�X�EOL]LQL�SUHJUDGD�RQD�VH�VPDQMXMH�QD�ǻ[� ���FP��1D�X]YRGQRP�UXEQRP�XYMHWX�
VH� RGUåDYDR�¿NVQL� SURWRN�� D� QD� QL]YRGQRP�NRQVWDQWQD� UD]LQD� YRGQRJ� OLFD��7HN� QDNRQ�
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GRVWL]DQMD�VWDFLRQDUQRJ�VWDQMD�MH�RWSRþHOR�ELOMHåHQMH�YHNWRUD�EU]LQH�XQXWDU�QXPHULþNRJ�
PRGHOD�QD�SR]LFLMDPD�LQWHUHVD�

3. REZULTATI I RASPRAVA

=D�VYDNL�VX�PRGHO�UH]XOWDWL�GRELYHQL�QD�LVWL�QDþLQ�L�VKRGQR�WRPH�ELWL�üH�SULND]DQL�QD�LVWL�
QDþLQ�� NDR��'�SROMH�EU]LQH� L� YHUWLNDOQL�SUR¿O�EU]LQH�X� VPMHUX�RNRPLWRP�QD�GQR� ULEOMH�
VWD]H�L�X�FHQWUX�X]GXåQH�VLPHWULMH��2GDEUDQR�MH�GD�VH�PMHUQD�OLQLMD�SRVWDYOMD�QD�SUHJUDGX�
QD�NRMX�QDMPDQMH�XWMHþX�XYMHWL�XOD]D�L�L]OD]D�ULEOMH�VWD]H��.DWRSRGLV�L�GUXJL���������1D�
QHNLP�MH�YDULMDQWDPD�PRGHOD�SURWRN�ELR�SUHYHOLN�]D�RGDEUDQX�UD]LQX�GRQMH�YRGH�]ERJ�
þHJD�VH�MDYOMDMX�SUHYHOLNH�EU]LQH�QD�XOD]X�X�X]YRGQRP�VPMHUX��3UL�WDNYLP�XYMHWLPD�PDOLK�
GXELQD�L�YHOLNLK�EU]LQD�SRYROMQL�VX�XYMHWL�]D�VWYDUDQMH�KLGUDXOLþNRJ�VNRND�WH�LVWRYUHPHQR�
QHSRYROMQL�]D�PLJUDFLMX�ULED��D�XRþHQL�VX�]D�YDULMDQWH������������������������������������
������������������������������������L����������6YH�WDNYH�YDULMDQWH�PRGHOD�VX�RFLMHQMHQH�
QHXVSMHãQLP�MHU�VX�WDNYL�KLGUDXOLþNL�XYMHWL�QD�XOD]X�]D�ULEH�QHSRYROMQL�L�ULEH�LK�QH�PRJX�
VYODGDWL��3UHPGD�VX�LVSLWLYDQL�QDJLEL�'HQLORYLK�ULEOMLK�VWD]D�X�UDVSRQX�RG������GR������X�
UH]XOWDWLPD�MH�QDJODVDN�VWDYOMHQ�QD�UH]XOWDWH�PRGHOD�QDJLED�PDQMLK�RG������]ERJ�QMLKRYH�
QHL]XþHQRVWL�L�PRJXüH�SULPMHQH�X�+UYDWVNRM��,]�WRJ�UD]ORJD�LVSLWLYDOR�VH�YLãH�YDULMDQWL�]D�
PRGHOH�PDQMLK�QDJLED�
6YDND�RG�DQDOL]LUDQLK�YDULMDQWL�QDJLED������]DGRYROMDYD�XYMHW�PLQLPDOQH�GXELQH�K > 

�����P�NRMD�MH�SRWUHEQD�ULEDPD�GD�PRJX�QHRPHWDQR�SOLYDWL�NUR]�VWD]X��8�YDULMDQWL���������
SRVWRMH�EU]LQH�YHüH�RG�GRSXãWHQH����P�V���DOL�VX�RQH�ORNDOL]LUDQH�X�SRYUãLQVNRP�VORMX�JGMH�
VH�RGYLMD�QDMYHüL�GLR�GLVLSDFLMH�HQHUJLMH��6UHGQMD�EU]LQD�QD�SUHJUDGL�MH�PDQMD�RG���P�V�ãWR�
RYX�YDULMDQWX�'HQLORYH�ULEOMH�VWD]H�þLQL�SRYROMQRP��LDNR�MH�QDMPDQMH�GXELQH��3RYHüDQMHP�
SURWRND�X]�]DGUåDYDQMH�QDJLED��YDULMDQWD����������]DGUåDYDQMX�VH�VOLþQL�XYMHWL�X�SRJOHGX�
UDVSRGMHOH�EU]LQD�PDQMLK�RG���P�V��DOL�]ERJ�SRYHüDQMD�GXELQH�]D����FP�VUHGQMD�EU]LQD�QD�
SUHJUDGL�MH�PDQMD��9HüD�GXELQD�ULEDPD�GDMH�YLãH�SURVWRUD�ãWR�LP�VYDNDNR�RODNãDYD�SUROD]DN�
L�RYX�YDULMDQWX�þLQL�SRYROMQLMRP�V�WRJ�DVSHNWD��8NROLNR�VH�SURWRN�GRGDWQR�SRYHüD��QD������
P3�V��XRþDYD�VH�GD�VX�XYMHWL�EU]LQD�QD�SUHJUDGL�]DGRYROMDYDMXüL��QR�]ERJ�YHOLNH�UD]OLNH�
SRWHQFLMDOD�QD�XOD]X�X�ULEOMX�VWD]X�GROD]L�GR�SUHNRUDþHQMD�GR]YROMHQH�EU]LQH��VOLND�����1D�
WRP�SRGUXþMX�EU]LQH�VX�YHüH�RG���P�V�L�GROD]L�GR�WXUEXOHQFLMD�ãWR�MH�VYDNDNR�QHSRYROMQR�
]D� ULEH� L� åHOL� VH� L]EMHüL�� ,]� QDYHGHQRJ� UD]ORJD� GR� LVWLK� QHSRYROMQLK� SRMDYD� L� MRã� YHüLK�
EU]LQD�GROD]L�L�NRG�YDULMDQWH���������V�YHüLP�SURWRNRP�WH�RQD�QLMH�GHWDOMQLMH�DQDOL]LUDQD��
1D� VOLFL��� �GHVQR��PRåH� VH�YLGMHWL�JUD¿þNL�SULND]�YHUWLNDOQH� UDVSRGMHOH�EU]LQD� VYLK����
WRþDND�PMHUQH�OLQLMH�]D�VYH�SURWRNH�LVSLWDQH�]D�QDJLE�������5DVSRGMHOD�RGJRYDUD�SUHWKRGQR�
RSLVDQLP�NDUDNWHULVWLþQLP�UDVSRGMHODPD�EU]LQD�L�PRåH�VH�SRWYUGLWL�SRMDYD�QDMYHüH�EU]LQH�
QD�SRYUãLQL��GD�MH�SRGUXþMH�EU]LQD�����P�V�YHOLNR��D�SRGUXþMH�EU]LQH�����P�V�REXKYDüD�
SULGQHQL�VORM�þDN����FP�GHEOMLQH��%XGXüL�GD�VX�XYMHWL�EU]LQD�X�VDPRM�VWD]L�SRYROMQL�]D�VYH�
LVSLWDQH�SURWRNH��SULOLNRP�SUDNWLþQH�XSRWUHEH�RYRJ�QDJLED�PRJXüH�MH�NRULãWHQMH�UDVSRQD�
SURWRND�GR������P3�V�X]�SDåOMLY�RGDELU�RGJRYDUDMXüH�UD]LQH�GRQMH�YRGH�NDNR�QH�EL�GROD]LOR�
GR�YHOLNLK�EU]LQD�QD�XOD]X�
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6OLND�����'�SROMH�EU]LQH�]D����������OLMHYR��L�YHUWLNDOQL�SUR¿O�EU]LQH��GHVQR�

=D� QDJLE� RG� ������� LVSLWDQL� VX� SURWRFL� ������ ����� L� �����P3�V� SUL� þHPX� MH� SULPMHWDQ�
]QDþDMDQ� SRUDVW� EU]LQH� V� SURWRNRP�� JRWRYR� ����� NROLNR� MH� L� SRYHüDQMH� SURWRND�� 6YH�
YDULMDQWH�]DGRYROMDYDMX�SR�NULWHULMX�GR]YROMHQH�EU]LQH� L�GXELQH�XQXWDU�VDPH�VWD]H��GRN�
VH�QD�QMHQRP�XOD]X�]D�YDULMDQWH�����������L�����������MDYOMDMX�EU]LQH�YHüH�RG�GRSXãWHQLK�
�VOLND� ���� 3UHWSRVWDYOMHQD� GRQMD� YRGD� MH� SUHQLVND� ]D� SURWRN� YHüL� RG� ���� P3�V�� ãWR� MH�
HYLGHQWLUDQR�L]PMHUHQLP�K� ������P�QD�XOD]X��'XELQD�PDQMD�RG�SRWUHEQLK������P�PRåH�
SUHGVWDYOMDWL� SUREOHP�SRMHGLQLP� ULEDPD�GD�XÿX�X� VWD]X� ]ERJ�þHJD� VH�RYH�YDULMDQWH�QH�
VPDWUDMX�XVSMHãQRP��1DYHGHQL�UH]XOWDWL�XND]XMX�QD�SRWUHEX�DQDOL]LUDQMD�L�PDQMHJ�SURWRND�
]D� RYDNYX� NRQ¿JXUDFLMX� X]� SRYHüDQMH� UD]LQH� GRQMH� YRGH�� ãWR� SUHGVWDYOMD� SRWHQFLMDOQX�
WHPX� ]D� LVWUDåLYDQMH�� 9DULMDQWD� ���������� ]ERJ� LVWH� GXELQH� GRQMH� L� JRUQMH� YRGH� LPD�
QDMPDQMH�EU]LQH�L�QDMXMHGQDþHQLML�WRN�X�VWD]L�QD�QMHQRP�XOD]X�L�L]OD]X��VOLND���OLMHYR���D�
QDMYHüH�EU]LQH�VH�SRMDYOMXMX�X�SRYUãLQVNRP�VORMX�NDR�L�SUL�QDJLEX������

6OLND�����'�SROMH�EU]LQH�]D������������OLMHYR��������������GHVQR�

6YH� WUL� YDULMDQWH� SURWRND� QD� VWD]L� V� QDJLERP�RG� ����� ]DGRYROMDYDMX� XYMHWH� EU]LQRP� L�
GXELQRP�X�VWD]L��RG�NRMLK�YDULMDQWD�V�QDMYHüLP�SURWRNRP���������QH�]DGRYROMDYD�NULWHULM�
EU]LQH� QD� XOD]X��=D� QDJLEH� VWUPLMH� RG� ����� �������� L� ������ MH� XRþHQR� MH� GD� GXELQD�
vode K� SRSULPD� JUDQLþQH� YULMHGQRVWL� RG� �����P��.DGD� VH� HOLPLQLUD� SRYUãLQVNL� VORM� V�
QDMYHüRP�EU]LQRP�GXELQD� VORMD� V� EU]LQRP�PDQMLP�RG� ��P�V� SRVWDMH�PDQMRP�RG� �����
P� ãWR� QH� ]DGRYROMDYD� XYMHWH� ]D� XVSMHãDQ� SUROD]DN� ULED�� =D� YHOLNH� QDJLEH� SRSXW� �����
SRWUHEDQ�MH�SXQR�YHüL�SURWRN�NDNR�EL�GXELQD�X�VWD]L�ELOD�YHüD�L�YLãD�UD]LQD�GRQMH�YRGH�
NDNR�QH�EL� GROD]LOR� GR�EXUQRJ� WHþHQMD� L� KLGUDXOLþNRJ� VNRND�QL]YRGQR��.DUDNWHULVWLþDQ�
REOLN�YHUWLNDOQRJ�SUR¿OD�EU]LQD�QD�SUHJUDGL�XYHOLNH�RYLVL�R�GXELQL� WRND�� ,]�YHUWLNDOQRJ�
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SUR¿OD�EU]LQH��VOLND���GHVQR��MH�YLGOMLYR�GD�RQ�SUL�YHüLP�SURWRFLPD�QH�SUDWL�ORJDULWDPVNL�
SUR¿O�YHü�GROD]L�GR�QDJORJ�XEU]DQMD�X�SRYUãLQVNRP�VORMX��=RQD�SRYUãLQVNRJ�VORMD�QD�RYDM�
QDþLQ�SRVWDMH�QHXSRWUHEOMLYD�]D�PLJUDFLMX�WH�RYDM�WLS�ULEOMH�VWD]H�SRVWDMH�QHSRYROMDQ�SUL�
UHODWLYQR�PDORP�RGVWXSDQMX�RG�SURMHNWQRJ�SURWRND��ãWR�RJUDQLþDYD�QMHJRYX�SULPMHQX�

6OLND�����'�SROMH�EU]LQH�]D����������OLMHYR��L�YHUWLNDOQL�SUR¿O�EU]LQH��GHVQR�

2YLP�LVWUDåLYDQMHP�VH�QDVWRMDR�REXKYDWLWL�UDVSRQ�SURWRND�L�SDGRYD�X�VNODGX�OLWHUDWXURP�
NDNR�EL�UH]XOWDWL�ELOL�XVSRUHGLYL�WH�MH�IRNXV�SRVWDYOMHQ�QD�PDQMLP�SDGRYLPD�SULNODGQLP�
]D�YRGRWRNH�V�PDOLP�L�NUDWNLP�SUDJRYLPD��7URGLPHQ]LRQDOQLP�SROMHP�WHþHQMD�X�ULEOMRM�
VWD]L�SRND]DQR�MH�NDNR�VH�QDMYHüD�EU]LQD�MDYOMD�X�SRYUãLQVNRP�VORMX�]D�VYH�YDULMDQWH��GRN�
X�SULGQHQRP�VORMX�NRML�ULEH�NRULVWH�]D�SUROD]DN�X�YHüLQL�VLPXODFLMD�SRVWRML�SRGUXþMH�PDOLK�
EU]LQD��,]�UH]XOWDWD�MH�L]GYRMHQ�NDUDNWHULVWLþQL�SUR¿O�EU]LQH�SR�GXELQL�QD�PMHVWX�SUHJUDGH�
X�ULEOMRM�VWD]L�JGMH�VH�MDYOMDMX�QDMYHüH�EU]LQH�WH�VX�RQL�XVSRUHÿHQL�]D�VYDNX�YDULMDQWX�]D�
NRMX� MH�SURYHGHQD�QXPHULþND� VLPXODFLMD��'HEOMLQD�SULGQHQRJ�VORMD� V�PDQMLP�EU]LQDPD�
RYLVL�R�XNXSQRM�GXELQL�YRGH�X�ULEOMRM�VWD]L�XYMHWRYDQRM�SURWRNRP��QDJLERP�GQD�L�ORNDOQLP�
JXELWFLPD��.DUDNWHULVWLþQH�EU]LQH�L�SULSDGQH�GXELQH�WRND�PRJX�VH�NRULVWLWL�NDR�VPMHUQLFH�
SUL�SULPMHQL�SRMHGLQH�YDULMDQWH�QD�SUDJRYLPD�X�VNORSX�UHYLWDOL]DFLMH�KUYDWVNLK�YRGRWRND�

'HQLORYH�ULEOMH�VWD]H�PRJX�VYODGDWL�QDMYHüH�QDJLEH�GQD�NDQDOD�PHÿX�WHKQLþNLP�YUVWDPD�
ULEOMLK�VWD]D��NDR�L�SURSXVWLWL�XVSRUHGLYR�QDMYHüL�SURWRN��0HÿXWLP��DQDOL]DPD�SURYHGHQLP�
X�RYRP�UDGX�SRND]DQR�MH�GD�VH�'HQLORYH�ULEOMH�VWD]H�PRJX�NRULVWLWL�L�SUL�PDQMLP�QDJLELPD�
SUL� þHPX� ]DGUåDYDMX� IXQNFLRQDOQRVW� WH� SULPMHQX� ]D�PDQMH� ULEH� L� ULEH� VODELK� SOLYDþNLK�
VSRVREQRVWL��1HNH�RG�LVSLWDQLK�YDULMDQWL�JHRPHWULMH�L�UXEQLK�XYMHWD�VX�]DGRYROMLOH�NULWHULMH�
EU]LQH�L�GXELQH�QD�SUHJUDGL��SUL�þHPX�VH�LVWRYUHPHQR�GXELQD�L�LOL�EU]LQD�QD�XOD]X�X�ULEOMX�
VWD]X�SRND]DOD�RJUDQLþDYDMXüRP��,]�QDYHGHQRJ�UD]ORJD�SRWUHEQR�MH�SULOLNRP�SURMHNWLUDQMD�
RYDNYLK�KLGURWHKQLþNLK�JUDÿHYLQD�NRULVWLWL�WURGLPHQ]LRQDOQH�QXPHULþNH�PRGHOH�X�VYUKX�
RVWYDULYDQMD� IXQNFLRQDOQRVWL� ULEOMH� VWD]H� SUL� RVFLODFLML� YRGQRJ� UHåLPD� WH� RSWLPL]DFLMH�
JHRPHWULMH�SUHGORåHQRJ�UMHãHQMD�

ZAHVALA

$XWRUL�åHOH�]DKYDOLWL�+UYDWVNLP�YRGDPD�]D�¿QDQFLMVNX�SRWSRUX�LVWUDåLYDQMX�SULND]DQRP�
X�RYRP�UDGX�NUR]�SURMHNW�Ä3ODQLUDQMH�L�SURMHNWLUDQMH�ULEOMLK�VWD]D³�
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RI�+\GUDXOLF�5HVHDUFK��,RZD��86$

>��@� 2FYLUN��(���*LOMD��*��	�%XMDN��'�����������3RRO�¿VKZD\�K\GUDXOLF�DQDO\VLV����WK�,Q-

WHUQDWLRQDO�6\PSRVLXP�:DWHU�0DQDJHPHQW�DQG�+\GUDXOLFV�(QJLQHHULQJ��'��%HNLü��
'��&DUHYLü�	�'��9RXN���)DFXOW\�RI�&LYLO�(QJLQHHULQJ�=DJUHE��&URDWLD��8QLYHUVLW\�RI�
Zagreb, 184-192

>��@� 2FYLUN��(��	�*LOMD��*�����������3ODQLUDQMH�L�SURMHNWLUDQMH�ULEOMLK�VWD]D��*UDÿHYLQVNL�
IDNXOWHW�=DJUHE��=DJUHE��&URDWLD
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>��@� 5DMDUDWQDP��1��	�.DWDSRGLV��&�����������$�5HYLHZ�DQG�/DERUDWRU\�6WXG\�RI�WKH�+\-
GUDXOLFV�RI�'HQLO�)LVKZD\V��&DQDGD�'HSDUWPHQW�RI�)LVKHULHV�DQG�2FHDQV�&DQDGLDQ�
7HFKQLFDO�5HSRUW�RI�)LVKHULHV�DQG�$TXDWLF�6FLHQFHV��

[18] Rajaratnam, N. & Katopodis, C., (1984): Hydraulics of Denil Fishways, 110 (9), 1219-
1233
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GRF��GU��VF��*RUGRQ�*LOMD��GLSO��LQJ��JUDÿ��a
0DWHD�0DULü��PDJ��LQJ��DHGLI��b
'DPMDQ�%XMDN��PDJ��LQJ��DHGLI��c
L]Y��SURI��GU��VF��(YD�2FYLUN��GLSO��LQJ��JUDÿ���GLSO��LQJ��PDW��d

a 6YHXþLOLãWH�X�=DJUHEX�*UDÿHYLQVNL�IDNXOWHW��)UD�$QGULMH�.DþLüD�0LRãLüD�����=DJUHE��
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d 6YHXþLOLãWH�X�=DJUHEX�*UDÿHYLQVNL�IDNXOWHW��)UD�$QGULMH�.DþLüD�0LRãLüD�����=DJUHE��
�������5HSXEOLND�+UYDWVND��RFYLUN#JUDG�KU
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PRIMJENA BIM PRISTUPA KOD UPRAVLJANJA 
MOSTOVIMA NA RIJEKAMA

6$ä(7$.�� -HGDQ� RG� YDåQLMLK� DVSHNDWD� %,0� SULVWXSD� MH� SULNXSOMDQMH� L� REOLNRYDQMH�
LQIRUPDFLMD�R�L]JUDÿHQRP�RNROLãX��HQJ��EXLOW�HQYLURQPHQW��NUR]�VYH�ID]H�JUDÿHYLQVNRJ�
SURMHNWD�� VD�QDJODVNRP�QD� ID]X�JRVSRGDUHQMD�JUDÿHYLQVNLP�REMHNWLPD��%,0�SULVWXS� MH�
SULPMHQMLY�QD�UD]OLþLWLP�SROMLPD�LQåHQMHUVWYD�WH�X�VYLP�ID]DPD�SURMHNWD��RG�SODQLUDQMD�L�
JUDGQMH�GR�XSUDYOMDQMD�L�RGUåDYDQMD�REMHNDWD��8QXWDU�%5,'*(�606��0DULH�&XULH�)3��
SURMHNWD��SULPLMHQMHQ�MH�%,0�SULVWXS�L�SDUDPHWDUVNR�PRGHOLUDQMH�SRVUHGVWYRP�YL]XDOQRJ�
SURJUDPLUDQMD�]D�XþLQNRYLWLMH�XSUDYOMDQMH�L�RGUåDYDQMH�QL]D�PRVWRYD�QD�SURPHWQRM�PUHåL��
-HGDQ� RG� JODYQLK� UH]XOWDWD�%5,'*(�606�SURMHNWD� MH� LQRYDWLYQL� VXVWDY� ]D� XþLQNRYLWR�
JRVSRGDUHQMH�PRVWRYLPD��D�REXKYDüD�SUHJOHGH�L�PRQLWRULQJ�PRVWRYD�WH�VXVWDY�]D�UDQR�
X]EXQMLYDQMH�RG�SRSODYH�L�VXVWDY�]D�SRWSRUX�SUL�RGOXþLYDQMX�NRG�XSUDYOMDQMD�PRVWRYLPD��
8� UDGX� VH� SULND]XMH� SULPMHQD� YL]XDOQRJ� SURJUDPLUDQMD� NRG� GH¿QLUDQMD� %,0� PRGHOD�
NRQVWUXNFLMH� PRVWD� L� ULMHþQRJ� NRULWD� RNR� PRVWD� X� VOXþDMX� QL]D� UD]OLþLWLK� PRVWRYD� QD�
SURPHWQRM�PUHåL��9L]XDOQLP�SURJUDPLUDQMHP�VH�X�YUOR�NUDWNRP�SHULRGX�GH¿QLUDMX�%,0�
PRGHO� NRQVWUXNFLMH� PRVWD� L� %,0� PRGHO� ULMHþQRJ� NRULWD� WHPHOMHP� VLURYLK� SRGDWDND�
R�JHRPHWULML� L�PDWHULMDOLPD�NRQVWUXNFLMH� L� ULMHþQRJ�NRULWD�NDR� L� L]�SRGDWDND� V�SUHJOHGD�
PRVWD��3DUDPHWDUVNLP�PRGHOLUDQMHP�DXWRPDWL]LUDQR�MH�L�GRELYDQMH�SRSUHþQLK�L�X]GXåQLK�
SUHVMHND�PRVWD�L�RNROQRJ�ULMHþQRJ�NRULWD��.RULãWHQMHP�$5&+,%86�SODWIRUPH�RPRJXüHQ�
MH��X]�JUD¿þNL�SULND]�NRQVWUXNFLMH�PRVWD��SULND]�LQIRUPDFLMD�R�NRPSRQHQWDPD�PRVWD�WH�
RNROQRP�ULMHþQRP�NRULWX� �PDWHULMDO��X]GXåQL�SDG�QD� ORNDFLML�PRVWD�� LWG���� D� VYH�XQXWDU�
MHGQRJ�NRULVQLþNRJ�SUR]RUD��3ULVWXS�%,0�PRGHOX�NUR]�ZHE�NRULVQLþNR�VXþHOMH�SUHGVWDYOMD�
MHGLQVWYHQ�DODW�NRML�VWRML�QD�UDVSRODJDQMX�LQåHQMHULPD�L�XSUDYLWHOMLPD�PRVWRYD��2YDM�DODW��
X]�UHDOLVWLþDQ�SULND]�PRVWD�L�NRULWD��QD�MHGQRVWDYDQ�QDþLQ�GDMH�XYLG�X�LQIRUPDFLMH�YH]DQH�
X]� JHRPHWULMX��PDWHULMDOH� L� SUHJOHGH�PRVWD� WH� SUDüHQMH� SURPMHQH� VWDQMD� NRQVWUXNFLMH� L�
ULMHþQRJ�NRULWD�RNR�PRVWD�NDR�L�SUDüHQMH�SUHGORåHQLK�UDGRYD�RGUåDYDQMD�
./-8ý1(�5,-(ý,��%,0�PRGHO��YL]XDOQR�SURJUDPLUDQMH��XSUDYOMDQMH�PRVWRYLPD��HUR]LMD�
RNR�PRVWRYD
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APPLICATION OF THE BIM APPROACH IN THE MANAGEMENT OF 
RIVER BRIDGES 

$%675$&7��2QH� RI� WKH�PDLQ� DVSHFWV� RI� WKH�%,0� DSSURDFK� LV� EXLOW� HQYLURQPHQW� GDWD�
FROOHFWLRQ�DQG�SURFHVVLQJ� WKURXJK�DOO�SURMHFW�SKDVHV��ZLWK�D� IRFXV�RQ� WKH�PDQDJHPHQW�
SKDVH��7KH�%,0�DSSURDFK� LV�DSSOLFDEOH� LQ�YDULRXV�HQJLQHHULQJ�DUHDV�DQG� LQ�DOO�SURMHFW�
SKDVHV�� IURP� SODQQLQJ� DQG� XSEXLOGLQJ� WR� PDQDJHPHQW� DQG�PDLQWHQDQFH� RI� D� IDFLOLW\��
$V� SDUW� RI� WKH� %5,'*(� 606�� WKH�0DULH� &XULH� )3�� SURMHFW�� WKH� %,0� DSSURDFK� DQG�
SDUDPHWHUL]HG�PRGHOOLQJ�E\�DSSO\LQJ�YLVXDO�SURJUDPPLQJ�WRROV�KDYH�EHHQ�LPSOHPHQWHG�
IRU�D�PRUH�H൵HFWLYH�PDQDJHPHQW�DQG�PDLQWHQDQFH�RI�D�VHULHV�RI�EULGJHV�RQ� WKH� WUD൶F�
QHWZRUN��2QH�RI�WKH�PDLQ�UHVXOWV�RI�WKH�%5,'*(�606�SURMHFW�LV�DQ�LQQRYDWLYH�V\VWHP�
IRU� H൶FLHQW� EULGJH� PDQDJHPHQW� WKDW� LQFOXGHV� EULGJH� LQVSHFWLRQV� DQG� PRQLWRULQJ�
DV� ZHOO� DV� WKH� HDUO\� ÀRRG� ZDUQLQJ� V\VWHP� DQG� GHFLVLRQ� VXSSRUW� V\VWHP� IRU� EULGJH�
PDQDJHPHQW��7KLV�SDSHU�SUHVHQWV� WKH�DSSOLFDWLRQ�RI�YLVXDO�SURJUDPPLQJ� LQ�JHQHUDWLQJ�
WKH�%,0�PRGHO�RI�WKH�EULGJH�VWUXFWXUH�DQG�ULYHUEHG�IRU�GL൵HUHQW�W\SHV�RI�EULGJHV�RQ�WKH�
WUD൶F�QHWZRUN��9LVXDO� SURJUDPPLQJ� HQDEOHV� JHQHUDWLQJ� WKH�%,0�PRGHO� RI� WKH� EULGJH�
VWUXFWXUH�DQG�WKH�%,0�PRGHO�RI�WKH�ULYHUEHG�LQ�D�YHU\�VKRUW�WHUP�SHULRG��,QSXWV�IRU�WKH�
SURFHVV�RI�YLVXDO�SURJUDPPLQJ�DUH�UDZ�GDWD�JDWKHUHG�IURP�LQIRUPDWLRQ�DERXW�JHRPHWU\��
PDWHULDOV�DQG�LQVSHFWLRQV�RI�EULGJH�VWUXFWXUH�DQG�ULYHUEHG��)XUWKHUPRUH��SDUDPHWHULVHG�
PRGHOOLQJ� DSSOLHG� WKURXJK� YLVXDO� SURJUDPPLQJ� HQDEOHV� DXWRPDWLF� JHQHUDWLRQ� RI� FURVV�
DQG�ORQJLWXGLQDO�EULGJH�DQG�ULYHUEHG�VHFWLRQV��$OO�LQIRUPDWLRQ�DERXW�EULGJH�LQVSHFWLRQV��
JHRPHWU\�� PDWHULDOV� DQG� %,0� PRGHOV� DUH� DVVHPEOHG� RQ� WKH� $5&+,%86� ZHE�EDVHG�
SODWIRUP��7KLV�SODWIRUP�DOORZV�LWV�XVHUV�WR�YLHZ�DQG�PDQLSXODWH�DOO�QHFHVVDU\�LQIRUPDWLRQ�
LQ�D�VLQJOH�XVHU�LQWHUIDFH��7KH�DFFHVV�WR�%,0�PRGHO�WKURXJK�WKH�ZHE�EDVHG�XVHU�LQWHUIDFH�
LV�D�UDWKHU�XQLTXH�WRRO�DYDLODEOH�WR�HQJLQHHUV�DQG�EULGJH�DVVHW�PDQDJHUV��%HVLGHV�UHDOLVWLF�
EULGJH�DQG�ULYHUEHG�UHSUHVHQWDWLRQ��WKLV�WRRO�SURYLGHV�DQG�HDV\�RYHUYLHZ�RI�LQIRUPDWLRQ�
DERXW�JHRPHWU\��PDWHULDOV�DQG�LQVSHFWLRQV�RI�EULGJHV�DQG�ULYHUEHGV�DV�ZHOO�DV�WUDFNLQJ�RI�
FKDQJHV�LQ�WKH�VWDWXV�RI�WKH�EULGJH�VWUXFWXUH�DQG�ULYHUEHG��LQFOXGLQJ�WKH��PRQLWRULQJ�RI�
SURSRVHG�PDLQWHQDQFH�ZRUNV�
.(<:25'6��%,0�PRGHO��YLVXDO�SURJUDPPLQJ��EULGJH�PDQDJHPHQW��EULGJH�VFRXU

1. UVOD

%,0� SULVWXS� MHGQD� MH� RG� DNWXDOQLMLK� WHPD� X� JUDÿHYLQDUVWYX� NDNR� QD� VYMHWVNRM� UD]LQL�
WDNR� L�X�+UYDWVNRM�� ,DNR� MH�%,0�SULVWXS�QDM]DVWXSOMHQLML�X�JUDÿHYLQDUVWYX��SURãLUXMH� VH�
L�QD�RVWDOD�SRGUXþMD�LQåHQMHUVWYD��0DQFLQL�L�GU����������7HPHOMQD�VYUKD�SULPMHQH�%,0�D�
MHVW� REXKYDüDQMH� VYLK� ID]D� SURMHNWD�� RG� SODQLUDQMD� L� L]UDGH� SURMHNWQH� GRNXPHQWDFLMH��
SUHNR�L]YHGEH�GR�RGUåDYDQMD�L�XSUDYOMDQMD�REMHNWLPD��%,0�SULVWXS�WDNRÿHU�RPRJXüDYD�
SRYH]LYDQMH� UD]OLþLWLK� LQåHQMHUVNLK� VWUXND� XNOMXþHQLK� X� SURMHNW�� JUDÿHYLQDUVWYR��
DUKLWHNWXUD��HOHNWURWHKQLND��VWURMDUVWYR��LWG��.RQDþQL�FLOM�SULPMHQH�%,0�SULVWXSD�MH�L]UDGD�
NYDOLWHWQLMHJ�SURMHNWD�NUR]�SUDüHQMH�FMHORNXSQRJ�åLYRWQRJ�FLNOXVD�UD]YRMD�JUDÿHYLQH�X]�
SRYH]LYDQMH� UD]OLþLWLK� LQåHQMHUVNLK� VWUXND��6DPD�NUDWLFD�%,0� LPD�YLãH� ]QDþHQMD� ãWR� MH�
SULND]DQR�JUD¿þNL��6OLND����
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�6OLND����=QDþHQMD�SRMPD�%,0��-XUþHYLü�L�GU��������

3URFHV�UD]YRMD�%,0�D�PRåH�VH�RSLVDWL�V�þHWLUL�UD]YRMQH�UD]LQH��-XUþHYLü�L�GU����������L�WR�
%,0�UD]YRMQH�UD]LQH���������L����%,0�UD]YRMQD�UD]LQD���SRGUD]XPLMHYD�L]UDGX�SURMHNWQH�
GRNXPHQWDFLMH� X� �'� REOLNX� SUL� þHPX� VH� NRPXQLNDFLMD�PHÿX� VXUDGQLFLPD� QD� SURMHNWX�
RVWYDUXMH� SLVPHQR� LOL� HOHNWURQLþNLP� SXWHP��1DGDOMH�� UD]LQD� �� SUHGVWDYOMD� NRPELQDFLMX�
�'�PRGHOD�]D�NRQFHSFLMX�UDGD�L��'�]D�L]UDGX�SURMHNWQH�GRNXPHQWDFLMH��D�NRPXQLNDFLMD�
PHÿX� VXUDGQLFLPD�RVWYDUXMH� VH� HOHNWURQLþNLP�SXWHP��8� VNORSX�%,0� UD]LQH� �� SURYRGL�
VH�%,0�VXUDGQMD�SUL�þHPX�VXUDGQLFL�QD�SURMHNWX�NRULVWH�YODVWLWH�PRGHOH��D�PHÿXVREQR�
NRPXQLFLUDMX� SUHNR� ]DMHGQLþNRJ� IRUPDWD� GDWRWHNH��2YDM� IRUPDW� WUHED� ELWL� WDNDY� GD� JD�
VYDNL� SRMHGLQL� VXUDGQLN� PRåH� NRULVWLWL� WH� NRPELQLUDWL� VD� VYRMLP� PRGHORP�� D� QHNL� RG�
þHãüLK�VX�,)&��HQJ��,QGXVWU\�)RXQGDWLRQ�&ODVV) ili COBie (eng. &RQVWUXFWLRQ�2SHUDWLRQV�
%XLOGLQJ�,QIRUPDWLRQ�([FKDQJH��IRUPDWL��3RVOMHGQMD�MHVW�%,0�UD]YRMQD�UD]LQD���X�NRMRM�EL�
VH�VXUDGQMD�VYLK�VWUXND�QD�SURMHNWX�RVWYDULOD�NUR]�SULVWXS�L�XUHÿLYDQMH�]DMHGQLþNRJ�PRGHOD�
QD�FHQWUDOQRP�UHSR]LWRULMX�
$NR�SURPRWULPR�JOREDOQX�UDVSURVWUDQMHQRVW�%,0�D��YDOMD�VSRPHQXWL�QHNROLNR�SULPMHUD�
NRMH�QDYRGL�/RUHN����������7DNR�VH�]D�8MHGLQMHQR�.UDOMHYVWYR�VPDWUD�GD�üH�X�QDUHGQLK�
QHNROLNR� JRGLQD� SRVWDWL� YRGHüRP� ]HPOMRP�SR� SLWDQMX� LPSOHPHQWDFLMH�%,0�SULVWXSD� X�
(XURSL�� =DNRQVND� UHJXODWLYD� 8.�D� QDODåH� SULPMHQX� %,0� UD]YRMQH� UD]LQH� �� X� VYLP�
SURMHNWLPD�NRML�SUROD]H�VUHGLãQMX�MDYQX�QDEDYX��1DGDOMH��SULPMHU�8.�D�VOLMHGH�L�GUåDYH�
SRSXW�)UDQFXVNH��1MHPDþNH�WH�VNDQGLQDYVNLK�]HPDOMD��8�VOXþDMHYLPD�RYLK�]HPDOMD�%,0�
MH�GMHORPLFH�XYUãWHQ�X�]DNRQVNH�RNYLUH��D�YHüLQRP�MH�QDJODVDN�QD�L]UDGL�RGUHÿHQLK�XSXWD�
]D�SULPMHQX�WH�SURPRYLUDQMH�SULPMHQH�%,0�D�X�SURMHNWLUDQMX��
1D� SURVWRUX�5HSXEOLNH�+UYDWVNH� L� VXVMHGQLK� ]HPDOMD��%,0�QDMþHãüX� SULPMHQX� WDNRÿHU�
SURQDOD]L�QD�SRGUXþMX�]JUDGDUVWYD��âWR�VH�SROMD�KLGURWHKQLNH�WLþH��%,0�SULVWXS�SULPLMHQMHQ�
MH�X�SURMHNWLUDQMX�KLGURHOHNWUDQD��2UHO�L�'UDJRYLü����������YRGRVSUHPD��9XNXãLü����������
VXVWDYD�KLGUR�LQVWDODFLMD��.XQGLMD����������LWG�
8�UDGX�VH�SULND]XMH�SULPMHQD�%,0�D�X�VXVWDYX�XSUDYOMDQMD�L�RGUåDYDQMD�PRVWRYLPD�NRML�
MH�UD]YLMHQ�XQXWDU�%5,'*(�606��0DULH�&XULH�)3��SURMHNWD1��-HGDQ�RG�JODYQLK�UH]XOWDWD�
%5,'*(�606�SURMHNWD� MH� LQRYDWLYQL�VXVWDY�]D�XþLQNRYLWR�JRVSRGDUHQMH�PRVWRYLPD��D�
REXKYDüD�SUHJOHGH�L�PRQLWRULQJ�PRVWRYD�WH�VXVWDYH�]D�UDQR�X]EXQMLYDQMH�RG�SRSODYH�L�
]D�SRWSRUX�SUL�RGOXþLYDQMX�NRG�XSUDYOMDQMD�PRVWRYLPD��%,0�PRGHO�PRVWD�L�%,0�PRGHO�
ULMHþQRJ�NRULWD�JHQHULUDMX�VH�QD�WHPHOMX�LQIRUPDFLMD�R�JHRPHWULML��PDWHULMDOLPD�SRMHGLQLK�
NRPSRQHQWL�WH�LQIRUPDFLMD�V�SUHJOHGD�PRVWD�L�ULMHþQRJ�NRULWD��%,0�PRGHO�PRVWD�L]UDÿHQ�MH�

1 %5,'*(�606�SURMHNW�OLQN��KWWSV���FRUGLV�HXURSD�HX�SURMHFW�UFQ��������IDFWVKHHW�
HQ��SULVWXSOMHQR�������������
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]D�RGUHÿHQH�NODVH�PRVWRYD�SUL�þHPX�VH�PLVOL�QD�NODVL¿NDFLMX�V�RE]LURP�QD�YUVWX�UDVSRQVNH�
NRQVWUXNFLMH�PRVWD��2YLVQR�R�NODVL�PRVWD��PLMHQMDMX�VH�NRPSRQHQWH�PRVWD�� WM��GLMHORYL�
NRML�þLQH�VDPX�NRQVWUXNFLMX��9DåQR�MH�QDSRPHQXWL�GD�%,0�PRGHO�PRVWD��SUH]HQWLUDQ�X�
UDGX��QH�þLQH�VYH�NRPSRQHQWH�JRUQMHJ�L�GRQMHJ�XVWURMD�PRVWD��VWRJD�VH�PRåH�UHüL�GD�MH�
RYDM�PRGHO�VKHPDWVNL��1DLPH��XVOLMHG�QHGRVWDWND�LQIRUPDFLMD�SRWUHEQLK�]D�PRGHOLUDQMH��
PRGHORP�QLVX�SULND]DQH�NRPSRQHQWH�NDR�ãWR�VX�OHåDMHYL��SULMHOD]QH�QDSUDYH��VXVWDY�]D�
RGYRGQMX�WH�RVWDOH� LQVWDODFLMH�QD�PRVWX��.RPSRQHQWH�JRUQMHJ�XVWURMD��NRMH�RYDM�PRGHO�
REXKYDüD��VX�UDVSRQVND�NRQVWUXNFLMD��NROQLþND�NRQVWUXNFLMD��SMHãDþNH�VWD]H��WH�SDUDSHWL��
âWR�VH�GRQMHJ�XVWURMD�WLþH��SULND]XMX�VH�VWXSRYL��XSRUQMDFL�WH�NULOD�XSRUQMDND��'HWDOMQLML�
SULND]�NRPSRQHQWL�XNOMXþHQLK�X�SULND]�SRMHGLQH�NODVH�PRVWRYD�GDW�üH�VH�X�SRJODYOMX���
0HWRGRORJLMD��D�X�QDUHGQRM�VX�WDEOLFL�QDYHGHQH�NODVH�V�SULSDGDMXüLP�SRGNODVDPD�PRVWRYD�
]D�NRMH�MH�RPRJXüHQR�JHQHULUDQMH��'�VKHPDWVNRJ�PRGHOD��

7DEOLFD����.ODVH�L�SRGNODVH�PRVWRYD

Klasa mosta Podklasa

3URSXVW��HQJ��&XOYHUW) Cijevni s 1 ili više cijevi  (eng. 3LSH�FXOYHUW)
%R[�FXOYHUW)

$UFK) .DPHQL��HQJ��0DVRQU\�DUFK)

Gredni (eng. %HDP)

Slab)

presjek (eng. 6ODE�JLUGHU���RU�PRUH�JLUGHUV)

%R[�EHDP���RU�PRUH�
EHDPV)

6SUHJQXWD�UDVSRQVND�NRQVWUXNFLMD��HQJ��Slab, 

integrated rolled EHDP�JLUGHUV

%,0�PRGHO�ULMHþQRJ�NRULWD�REXKYDüD�SULND]�EDWLPHWULMH�RNR�NRQVWUXNFLMH�PRVWD��9HOLþLQD�
PUHåH��RGQRVQR�EURM�WRþDND�PUHåH�EDWLPHWULMH�RYLVL�R�GXOMLQL�SRMHGLQRJ�RWYRUD�PRVWD�WH�
ãLULQL�ULMHNH��2VLP�WRJD��VYDND�WRþND�PUHåH�LPD�RGJRYDUDMXüX�R]QDNX�V�RE]LURP�QD�VYRMX�
ORNDFLMX��'HWDOMQLML�RSLV�%,0�PRGHOD�ULMHþQRJ�NRULWD�GDW�üH�VH�X�SRJODYOMX���0HWRGRORJLMD�
3RPRüX� LQåHQMHUVNLK� DODWD�� NRML� VOXåH� NDR� SRGUãND� SUL� L]UDGL� %,0�PRGHOD� �$XWRGHVN�
5HYLW��'\QDPR��$5&+,%86���L]UDÿHQL�VX��'�VKHPDWVNL�SULND]L�RGUHÿHQLK�NODVD�PRVWD�L�
ULMHþQRJ�NRULWD�NRMLPD�VX�SULGUXåHQH�LQIRUPDFLMH�R�SRMHGLQRM�NRPSRQHQWL�PRGHOD��

2. METODOLOGIJA

=D�SRWUHEH� L]UDGH�VKHPDWVNRJ��'�PRGHOD�PRVWD� L� ULMHþQRJ�NRULWD�NRULãWHQL� VX� VOMHGHüL�
DODWL�
�� $5&+,%86�±�DODW�NRML�NRULVWL�QDMQRYLMD�GRVWLJQXüD�X�]QDþDMNDPD�L�IXQNFLRQDOQRVWLPD�
NDNR� EL� SRMHGQRVWDYLR� UDG�� EH]� GRGDYDQMD� WHKQLþNH� VORåHQRVWL�� DXWRPDWL]LUDQMHP�
WRND�LQIRUPDFLMD�RG�ID]D�SURMHNWLUDQMD�L�L]JUDGQMH�JUDÿHYLQD�GR�SRWSXQRJ�XSUDYOMDQMD�
åLYRWQLP�FLNOXVRP�LPRYLQH��âROPDQ�L�GU����������

�� $XWRGHVN�5HYLW�������GDOMH�X�WHNVWX��5HYLW��±�$XWRGHVN�RY�%,0�VRIWYHU�NRML�RPRJXüDYD�
PXOWLGLVFLSOLQDUQL� SULVWXS� SUL� SURMHNWLUDQMX� SUL� þHPX� VDGUåL� HOHPHQWH� YH]DQH� ]D�
SURMHNWLUDQMH�REMHNDWD�UD]QLK�WHKQLþNLK�VWUXND��JUDÿHYLQDUVWYR��DUKLWHNWXUD��VWURMDUVWYR��



999+59$76.(�92'(�8�=$â7,7,�2.2/,â$�,�35,52'(

HOHNWURWHKQLND��LWG����
�� '\QDPR������� ±� VRIWYHU� RWYRUHQRJ�NRGD� ]D� YL]XDOQR� SURJUDPLUDQMH� NRML� MH�� X� RYRP�
VOXþDMX��NRULãWHQ�]D�SRYH]LYDQMH�XOD]QLK�GDWRWHND�X�FVY�LOL�[OV�IRUPDWX�V�5HYLW�RP�

�� 0LFURVRIW�([FHO�±�GLR�SURJUDPVNRJ�SDNHWD�0LFURVRIW�2൶��FH�NRML�VH�NRULVWL�]D�WDEOLþQR�
UDþXQDQMH�L�REUDGX�SRGDWDND�

3URFHV�JHQHULUDQMD�%,0�PRGHOD�PRVWD�L�NRULWD�PRåH�VH�RSLVDWL�NUR]�VOMHGHüD���NRUDND��
���*HQHULUDQMH�XOD]QH�FVY�[OV�GDWRWHNH�V�SRGDFLPD�R�JHRPHWULML�L�PDWHULMDOLPD�NRPSRQHQWL�
PRVWX�L�NRULWD�WH�SRGDFLPD�L]�SUHJOHGD�PRVWD�L�ULMHþQRJ�NRULWD��

���9L]XDOQR�SURJUDPLUDQMH�X�'\QDPR�X
� D��8YR]�XOD]QH�FVY�[OV�GDWRWHNH�L�REUDGD�SRGDWDND�NRMH�GDWRWHND�VDGUåL�
� E��,]UDGD�JHRPHWULMH�PRVWD�V�SULGUXåLYDQMHP�PDWHULMDOD�SRMHGLQRM�NRPSRQHQWL�PRVWD�±�

GH¿�QLUDQMH�%,0�PRGHOD�PRVWD�
� F��,]UDGD�EDWLPHWULMH�ULMHþQRJ�NRULWD�RNR�PRVWD�±�GH¿�QLUDQMH�%,0�PRGHOD�NRULWD�
� G��'H¿�QLUDQMH�SRSUHþQLK�L�X]GXåQLK�SUHVMHND�PRGHOD�PRVWD�L�NRULWD�
� H��,]YR]�PRGHOD�X�5HYLW�
���3UHJOHG��'�VKHPDWVNRJ�PRGHOD�PRVWD�L�NRULWD�X�5HYLW�X�WH�XYLG�X�SRSUHþQH�L�X]GXåQH�

presjeke,

���3RYH]LYDQMH� 5HYLW�D� V�$5&+,%86�ZHE�SODWIRUPRP� WH� L]YR]�PRGHOD� QD� SODWIRUPX��
1D�SODWIRUPL�üH�VH�RPRJXüLWL�IXQNFLRQDOQRVW�GD�VH��NOLNRP�QD�SRMHGLQX�NRPSRQHQWX�
PRGHOD�� GRELMX� LQIRUPDFLMH� R� JHRPHWULML�� PDWHULMDOLPD�� RFMHQL� VWDQMD� WH� UDGRYLPD�
RGUåDYDQMD�L�UHNRQVWUXNFLMH�SURPDWUDQH�NRPSRQHQWH��

3UHWKRGQR�RSLVDQL�SURFHV�GRELYDQMD�%,0�PRGHOD�PRVWD�L�NRULWD��RG�SUHJOHGD�GR�SULND]D�L�
PDQLSXOLUDQMD�QD�ZHE�SODWIRUPL��GDQ�MH�JUD¿�þNL�X�QDVWDYNX��6OLND����

�6OLND����3URFHV�L]UDGH�PRGHOD�PRVWD�L�ULMHþQRJ�NRULWD�L�NRPXQLNDFLMD�V�$5&+,%86�ZHE�
SODWIRUPRP
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2.1 BIM model mosta

.DNR�MH�X�XYRGQRP�SRJODYOMX�QDYHGHQR��%,0�PRGHO�PRVWD�GDW�üH�VH�]D�RGUHÿHQH�NODVH�L�
SRGNODVH�PRVWRYD��7DEOLFD�����D�GRELYHQ�MH�QD�WHPHOMX�SRGDWDND�R�JHRPHWULML��PDWHULMDOLPD�
WH�RFMHQL�VWDQMD�NRPSRQHQWL�PRVWD��6Uå�SURFHVD�L]UDGH�PRGHOD�PRVWD�XSUDYR�MH�YL]XDOQR�
SURJUDPLUDQMH�X�'\QDPR�X�� D�NRPSRQHQWH�PRVWD�NRMH� VX�XNOMXþHQH�X�SULND]�SRMHGLQH�
SRGNODVH�PRGHOD�PRVWD�VX�
�� *RUQML� XVWURM� ±� UDVSRQVND� NRQVWUXNFLMD� �JUHGQL� VXVWDY�� SORþD�� NUXåQL� VYRG��� NROQLþND�
NRQVWUXNFLMD��SMHãDþNH�VWD]H��SDUDSHWL�

�� 'RQML�XVWURM�±�XSRUQMDFL��NULOD�XSRUQMDND��VWXSRYL��
8�QDVWDYNX�üH�VH�]D�SUHWKRGQR�VSRPHQXWH�NODVH�L�SRGNODVD�PRVWRYD�SULND]DWL�RGJRYDUDMXüL�
�'�VKHPDWVNL�PRGHOL��7DEOLFD����

7�DEOLFD����6KHPDWVNL�PRGHOL�]D�NODVH�L�SRGNODVH�PRVWRYD��5HYLW�

Klasa 
podklasa

3D shematski model (Revit)

3URSXVW�– cijevni 
s 1 ili više otvora

3URSXVW�–

više otvora

– NDPHQL

Gredni –

Gredni – gredni 

sustav s 1 ili više 

greda, puni 

Gredni – gredni 
sustav s 1 ili više 

presjek

Gredni –

VSUHJQXWD�
rasponska 

NRQVWUXNFLMD�

0RGHO� JHQHULUDQ� X� 5HYLW�X� GDOMH� MH� SRYH]DQ� V�$5&+,%86� SODWIRUPRP�� 8� SURFHGXUL�
SRYH]LYDQMD� PDSLUDMX� VH� NRPSRQHQWH� PRVWD� VD� HOHPHQWLPD� L]� ED]H� SRGDWDND�� 1DNRQ�
L]YUãHQH�SURFHGXUH�JHQHULUDMX�VH�GDWRWHNH�NRMH�MH�PRJXüH�SULND]DWL�WH�LPDWL�LQWHUDNFLMX�V�
QMLPD�SUHNR�$5&+,%86�SODWIRUPH�X�ZHE�SUHWUDåLYDþLPD��
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3ULOLNRP�SUHJOHGD�PRVWD�L�NRULWD�SRWUHEQR�MH�VQLPLWL�EDWLPHWULMX�NRULWD�SUHPD�SUHGH¿QLUDQRM�
PUHåL� WRþDND�QD�NRMLPD�MH�SRWUHEQR�X]HWL�YLVLQVNX�NRWX��2YDM�VH�GLR�SUHJOHGD�ULMHþQRJ�
NRULWD� RGUDÿXMH� NDGD� WR� XYMHWL� WHþHQMD� QD� SURPDWUDQRP� YRGRWRNRP� GRSXãWDMX� �QL]DN�
YRGRVWDM�L�PDOH�EU]LQH�WHþHQMD���%URM�OLQLMD�PUHåH��JOHGDQR�X�VPMHUX�RNRPLWRP�QD�VPMHU�
WHþHQMD��PLMHQMD� VH� RYLVQR� R� ãLULQL� ULMHNH� GRN� EURM� OLQLMD� SDUDOHODQ� VD� VPMHURP� WHþHQMD�
RYLVL�R�ãLULQL�SRMHGLQRJ�RWYRUD�PRVWD��7RþNH�PUHåH�GRELYHQH�VX�QD�VMHFLãWLPD�RNRPLWLK�
L� SDUDOHOQLK� OLQLMD�PUHåH�� D� VYDND� SRMHGLQD� WRþND� LPD� VYRMX� R]QDNX� RYLVQR� R� QMH]LQRM�
SR]LFLML�QD�PUHåL��8�QDVWDYNX�üH�VH�GDWL�SULPMHU�MHGQH�WDNYH�PUHåH�]D�PRVW�V�GYD�RWYRUD�
SUL�þHPX�MH�SUYL�RWYRU�YHüL�RG�GUXJRJ�SD��VXNODGQR�WRPH��LPD�L�YHüL�EURM�SDUDOHOQLK�OLQLMD�
(Slika 3). 

6OLND����3ULND]�PUHåH�WRþDND�]D�GH¿QLUDQMH�EDWLPHWULMH�NRULWD�QD�ORNDFLML�PRVWD

1D�WHPHOMX�SUHWKRGQR�SULND]DQH�PUHåH��JHQHULUD�VH�%,0�PRGHO�ULMHþQRJ�NRULWD��7DNRÿHU�
MH� SRWUHEQR� VSRPHQXWL� GD� SRVWXSDN� YL]XDOQRJ� SURJUDPLUDQMD� X�'\QDPR�X� SUHGVWDYOMD�
NOMXþQX�NDULNX�X�SURFHVX�JHQHULUDQMD�PRGHOD��

3. REZULTATI I DISKUSIJA

8OD]QL� SRGDFL� SRWUHEQL� ]D� L]UDGX� PRGHOD� NRULãWHQL� VX� L]� SRGDWDND� R� ��� PRVWRYD� QD�
SRGUXþMX� VOLYRYD� ULMHND�%DQGRQ� L� ,OHQ� �åXSDQLMD�&RUN�� ,UVND��8�QDVWDYNX�üH� VH�QD�GYD�
SULPMHUD�SULND]DWL�XVSRUHGED�VKHPDWVNRJ��'�PRGHOD�PRVWD�L�ULMHþQRJ�NRULWD�VD�VWYDUQLP�
L]JOHGRP�NRQVWUXNFLMH�L�NRULWD��3UYL�VH�SULPMHU�RGQRVL�QD�FHVWRYQL�PRVW�SUHNR�ULMHNH�,OHQ�
V�WUL�RWYRUD�þLMX�UDVSRQVNX�NRQVWUXNFLMX�þLQL�JUHGQL�VXVWDY�V�YLãH�JUHGD�SXQRJ�SRSUHþQRJ�
SUHVMHND��6OLND��D���'UXJL�SULPMHU� MHVW�%D[WHU¶V�PRVW�SUHNR�ULMHNH�%DQGRQ��8�RYRP�VH�
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VOXþDMX�UDGL�R�FHVWRYQRP�NDPHQRP�OXþQRP�PRVWX�V�WUL�RWYRUD��6OLND��E���3ULPMHUL�VX�GDQL�
X�QDVWDYNX�

a)

PRVWD�L�NRULWD

Sredina raspona PRVWD

b)

presjek PRVWD�L�NRULWD

8]YRGQD�VWUDQD PRVWD

6OLND����D��-).�PRVW�SUHNR�ULMHNH�,OHQ��E��%D[WHU¶V�PRVW�SUHNR�ULMHNH�%DQGRQ

.DR�ãWR�VH�QD�PRGHOLPD�RYLK�GYDMX�PRVWRYD�YLGL��6OLND�����SRVWRMH�RGUHÿHQL�QHGRVWDFL�ãWR�
VH�WLþH�GHWDOMQRVWL�PRGHOD�PRVWD�L�NRULWD��,SDN��QDJODVDN�X�RYRP�UDGX�MHVW�QD�VKHPDWVNRP�
SULND]X� SUL� þHPX� MH� IRNXV� QD� SULND]X� REOLND� L�PDWHULMDOD� ODNR� XRþOMLYLK� NRPSRQHQDWD�
JRUQMHJ� �NROQLþND� NRQVWUXNFLMD�� SMHãDþNH� VWD]H�� SDUDSHW�� L� GRQMHJ� XVWURMD� �XSRUQMDFL��
NULOD�XSRUQMDND�� VWXSRYL���âWR� VH�SDN� ULMHþQRJ�NRULWD� WLþH��GDQD� MH�EDWLPHWULMD�SR�X]RUX�
QD�SUHWKRGQR�SULND]DQX�PUHåX��6OLND����WH�MH�RWSULOLNH�SULND]DQD�VUHGQMD�UD]LQD�YRGH�QD�
ORNDFLML�PRVWD��.DNR� EL� SULPMHQD�%,0�D� ELOD� VYHREXKYDWQD�� JHQHULUDQL� üH� VH�PRVWRYL�
SULND]DWL� L�QD�ZHE�SODWIRUPL�QD�NRMRM� MH�PRJXüH�GRELWL�XYLG�X� LQIRUPDFLMH�R�SRMHGLQRM�
NRPSRQHQWL�PRVWD�L�NRULWD��
âWR�VH�GDOMQMHJ�UD]YRMD�RYRJ�DODWD�WLþH��FLOM�MH�XVSRVWDYLWL�SRWSXQX�DXWRPDWL]DFLMX�SURFHVD�
�6OLND� ��� XQXWDU�$5&+,%86�ZHE�SODWIRUPH��'DNOH�� FLOM� MHVW� DXWRPDWL]LUDWL� SURFHV� RG�
XYR]D�L�REUDGH�XOD]QH�GDWRWHNH�VD�VLURYLP�SRGDFLPD�R�PRVWX�L�NRULWX�SUHNR�JHQHULUDQMD�
�'�VKHPDWVNRJ�PRGHOD�GR�SULND]D�L�PDQLSXOLUDQMD�PRGHORP�L�LQIRUPDFLMDPD��QD�ZHE�
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SODWIRUPL��8�NRQDþQLFL��RYR�üH�]QDþLWL�GD�üH�ELWL�RPRJXüHQR�PDQLSXOLUDQMH��'�VKHPDWVNLP�
PRGHORP�PRVWD� L� ULMHþQRJ�NRULWD�GRELYHQRJ�QD� WHPHOMX� VLURYLK�SRGDWDND�R�JHRPHWULML��
PDWHULMDOX�L�RFMHQL�VWDQMD�SRMHGLQLK�NRPSRQHQDWD�PRVWD�L�NRULWD�

2YLP�UDGRP�VX��GDNOH��REXKYDüHQD�VYD�WUL�]QDþHQMD�%,0�SULVWXSD��6OLND����SUL�þHPX�MH�
%,0�SULVWXS�SULPLMHQMHQ�X�ID]L�XSUDYOMDQMD�L�RGUåDYDQMD�PRVWRYLPD��3UHGVWDYOMHQL�DODW�ELR�
EL�RG�NRULVWL�LQVWLWXFLMDPD�L�SUDYQLP�WLMHOLPD�QDGOHåQLP�]D�XSUDYOMDQMH�LQIUDVWUXNWXUQLP�
REMHNWLPD��1D� MHGQRP� EL� VH�PMHVWX� GRELR� VYHREXKYDWDQ� XYLG� X� VWDQMH�PRVWD� L� NRULWD��
RG� UHDOLVWLþQRJ� SULND]D� GR� LQIRUPDFLMD� R� DNWLYQRVWLPD� NRMH� MH� SRWUHEQR� SRGX]HWL� V�
DSURNVLPDFLMRP� WURãNRYD� NRMH� WH� DNWLYQRVWL� SRYODþH�� 2VLP� LQIRUPDFLMD� R� NRQVWUXNFLML�
PRVWD��MHGQD�RG�]QDþDMQLMLK�NRULVWL�RYRJ�DODWD�XSUDYR�MH�SUDüHQMH�VWDQMD�HUR]LMH�X�YUHPHQX�
QD� ORNDFLML�PRVWD��2YR� MH�XSUDYR�RPRJXüHQR�SULND]RP�SRSUHþQLK� L�X]GXåQLK�SUHVMHND�
PRVWD�L�NRULWD�JGMH�üH�VH�PRüL�YLGMHWL�GROD]L�OL�GR�GHJUDGDFLMH�LOL�SDN�GR�]DVLSDYDQMD�NRULWD��
1D�WHPHOMX�RYLK�LQIRUPDFLMD�GRELW�üH�VH�XYLG�X�NULWLþQH�WRþNH�QD�NRMLPD�EL�PRJOR�GRüL�
GR�QDUXãDYDQMD�VWDELOQRVWL�NRULWD�ãWR�GDOMH�PRåH�XWMHFDWL�L�QD�VWDELOQRVW�VDPH�NRQVWUXNFLMH�
PRVWD�
8�RYRP�MH�UDGX�SULND]DQ�VDPR�MHGDQ�RG�QL]D�SULPMHUD�%,0�SULVWXSD�þLPH�MH�SRND]DQR�
NDNYH�VH�VYH�PRJXüQRVWL�QXGH�WH�NROLND�MH�ãLULQD�SULPMHQH�%,0�D�X�SURMHNWLPD�WHKQLþNH�
VWUXNH��7DNRÿHU��PRåH�VH�X]HWL�L�SULPMHU�ULMHþQLK�QDVLSD�JGMH�EL�RG�L]X]HWQH�NRULVWL�ELOR�
SULPLMHQLWL�%,0�QD�SURMHNWLUDQMH��DOL�L�QD�VXVWDY�XSUDYOMDQMD�L�RGUåDYDQMD�QDVLSD��8SUDYR�
%,0�SULVWXS�SRGUD]XPLMHYD�SUDüHQMH�SURMHNWD�NUR]�QMHJRY�þLWDY�åLYRWQL�FLNOXV��2YDM�UDG��
NDR�L�QDYHGHQL�SULPMHUL��PRJX�SRVOXåLWL�NDR�PRWLYDFLMD�]D�GDOMQMX�SULPMHQX�%,0�SULVWXSD�
L�QD�SRGUXþMH�KLGURWHKQLNH��
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>�@� 2UHO��%���'UDJRYLü��3�����������8SRUDED�%,0�RURGLM�SUL�SURMHNWLUDQMX�+(�%UHåLFH,
����3269(729$1-(�6/2&2/'��+(�%UHåLFH�LQ�GUXJL�DNWXDOQL�SURMHNWL�Y�]YH]L�
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pregrade, Ljubljana
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7LQ�.XOLü��PDJ�LQJ�DHGLI��a
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DJELOVANJE PLIMNIH OSCILACIJA NA CIRKULACIJU 
KROZ PROPUSTE

6$ä(7$.��2GUåDYDQMHP�RGJRYDUDMXüH�L]PMHQH�PRUVNH�YRGH�L]PHÿX�]DãWLüHQRJ�DNYDWR-

ULMD�L�RNROQLK�SULREDOQLK�YRGD�LOL�UHGXNFLMRP�RþHNLYDQLK�L]YRUD�RQHþLãüHQMD��QHSRYROMQH�
SRVOMHGLFH�QD�NDNYRüX�YRGH�XQXWDU�DNYDWRULMD�PRJX�VH� L]EMHüL��8QXWDU�SRGUXþMD�PDOLK�
SOLPQLK�DPSOLWXGD�MH�XRELþDMHQR�NRULVWLWL�SURSXVWH��FLMHYQH�LOL�SUDYRNXWQH�RWYRUH�X�WLMHOX�
OXNREUDQD�� NDNR� EL� VH� L]PMHQD�PRUVNH� YRGH� SRVSMHãLOD��7HUHQVNLP�PMHUHQMLPD� X�$&,�
PDULQL�2SDWLMD�SRND]DOR�VH�NDNR�VX�SOLPQH�RVFLODFLMH�DPSOLWXGH�����±�����P�L�GDOMH�GRPL-
QDQWQL�GXJRURþQL�JHQHUDWRU�FLUNXODFLMH�PRUVNH�YRGH�NUR]�SURSXVWH�XJUDÿHQH�X�OXNREUDQ��
1XPHULþNLP�PRGHOLUDQMHP�VH�SRND]DOR�NDNR�MH�PRJXüH�SRYHüDWL�VYHXNXSQX�SURWRþQRVW�
JUXSH�SURSXVWD�X�RGQRVX�QD�QL]�PHÿXVREQR�RGYRMHQLK�SURSXVWD��6OLMHJDQMH�VHNFLMH�SUR-

SXVWD�PRåH� ]QDþDMQR� UHGXFLUDWL� SURWRþQRVW� SURSXVWD�� QDURþLWR� X� VOXþDMX� SRWSXQR�XURQ-

MHQRJ�SURSXVWD�X�L]QRVX�RG������QDVSUDP�SURSXVWD�X�KLGUDXOLþNL�EHVSULMHNRUQRP�VWDQMX�
./-8ý1(�5,-(ý,� SULREDOQH�YRGH��WHUHQVND�PMHUHQMD��QXPHULþNR�PRGHOLUDQMH��L]PMHQD�
PRUD��OXNREUDQ

IMPACT OF TIDAL OSCILLATIONS ON THE CIRCULATION 
THROUGH FLUSHING CULVERTS

$%675$&7��%\�PDLQWDLQLQJ�DGHTXDWH�VHDZDWHU�H[FKDQJH�EHWZHHQ�D�VHPL�HQFORVHG�EDVLQ�
DQG�WKH�VXUURXQGLQJ�FRDVWDO�ZDWHUV�RU�E\�UHGXFLQJ�WKH�H[WHQW�RI�H[SHFWHG�VRXUFHV�RI�SRO-
OXWLRQ��DGYHUVH�H൵HFWV�RQ�ZDWHU�TXDOLW\�LQ�WKH�XQGHUZDWHU�HQYLURQPHQW�FDQ�EH�DYRLGHG��
:LWKLQ�DUHDV�ZKHUH�WLGDO�DPSOLWXGHV�DUH�ORZ��LW�LV�FRPPRQ�WR�XVH�ÀXVKLQJ�FXOYHUWV��FLU-
FXODU�RU� UHFWDQJXODU�RSHQLQJV�HPEHGGHG� LQ� WKH�EUHDNZDWHU�ERG\�� WR� LPSURYH� VHDZDWHU�
UHQHZDO��)LHOG�PHDVXUHPHQWV� LQ� WKH�$&,�0DULQD�2SDWLMD�VKRZHG� WKDW� WLGDO�RVFLOODWLRQV�
RI�����������P�DPSOLWXGH�DUH�VWLOO�WKH�GRPLQDQW�ORQJ�WHUP�VHDZDWHU�FLUFXODWLRQ�JHQHUDWRU�
WKURXJK�ÀXVKLQJ�FXOYHUWV�HPEHGGHG�LQ�WKH�EUHDNZDWHU��1XPHULFDO�PRGHOOLQJ�KDV�VKRZQ�
WKDW�LW�LV�SRVVLEOH�WR�LQFUHDVH�WKH�RYHUDOO�ÀRZ�UDWH�RI�D�FXOYHUW�JURXS�DV�RSSRVHG�WR�D�VHULHV�
RI�PXWXDOO\�VHSDUDWH�FXOYHUWV��7KH�VHWWOHPHQW�RI�D�FXOYHUW�VHFWLRQ�FDQ�VLJQL¿FDQWO\�UHGXFH�
ÀRZ�FDSDFLW\��SDUWLFXODUO\�LQ�FDVH�RI�FRPSOHWHO\�VXEPHUJHG�FXOYHUWV��HYHQ�E\������FRP-

SDUHG�WR�WKH�ÀRZ�UDWH�LQ�D�K\GUDXOLFDOO\�IDXOWOHVV�FXOYHUW�
.(<:25'6��FRDVWDO�ZDWHUV��¿HOG�PHDVXUHPHQWV��QXPHULFDO�PRGHOOLQJ��ZDWHU�UHQHZDO��
EUHDNZDWHU
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1. UVOD

3ROX]DWYRUHQL� DNYDWRULML� X� EOL]LQL� QDVHOMHQLK� SRGUXþMD� GXå� REDOH� VX� SRG� YLVRNLP�
DQWURSRJHQLP�XWMHFDMHP��]ERJ�þHJD�MH�NDNYRüD�YRGH�X�GHJUDGLUDQD��'L�)UDQFR�L�GUXJL��
������� 1DUXãHQD� NDNYRüD� PRUD� PRåH� UH]XOWLUDWL� VPDQMHQRP� NRQFHQWUDFLMRP� NLVLND� L�
UHSURGXNFLMRP�DOJL�QD�PRUVNRM�SRYUãLQL��ãWR�PRåH�XJUR]LWL�HNRVXVWDY��'HJUDGDFLMD�NDNYRüH�
PRUD�XQXWDU�SROX]DWYRUHQLK�DNYDWRULMD�PRJXüH�MH�L]EMHüL�RGUåDYDQMHP�]DGRYROMDYDMXüH�
L]PMHQH� YRGH� LOL� XPDQMHQMHP� XþLQND� L]YRUD� RQHþLãüHQMD� �6FKZDUW]� L� ,PEHUJHU�� �������
,]PMHQX�YRGH�XQXWDU�SROX]DWYRUHQLK�DNYDWRULMD�RVWYDUXMX�SULURGQL�XWMHFDML�SRSXW�SOLPQLK�
RVFLODFLMD��YMHWDU��YDORYL��PRUVNH�VWUXMH��VODWNRYRGQL�L]YRUL�L�GU��6KYDüDQMH�PHKDQL]DPD�
L]PMHQH� YRGH� RPRJXüXMH� H¿NDVQR� XNODQMDQMH� QHSRåHOMQH� VXSVWDQFH� L]� SROX]DWYRUHQRJ�
DNYDWRULMD��)LVFKHU�L�GUXJL��������
3UHWKRGQD� LVWUDåLYDQMD� SULND]XMX� PQRJH� WHRULMVNH� L� HPSLULMVNH� REUDVFH� ]D� L]UDþXQ�
VSRVREQRVWL� L]PMHQH� YRGH�� ED]LUDQH� QD� KLGURGLQDPLþNLP� LOL� PRUIRORãNLP� ]QDþDMNDPD�
SRMHGLQRJ�SROX]DWYRUHQRJ� DNYDWRULMD��*ODYQLQD� REUD]DFD� ]D� RGUHÿLYDQMH� L]PMHQH�YRGH�
SUHWSRVWDYOMD�GD�VX�SOLPQH�RVFLODFLMH�GRPLQDQWQL�JHQHUDWRU�L]PMHQH�YRGH��1HFH�L�$VFH��
������6DQIRUG�L�GUXJL���������)RUPD�OXNH��ãLULQD�XOD]D��GXELQD�PRUD��QDJLE�PRUVNRJ�GQD�
VX�GREUR�LVWUDåHQL�IDNWRUL�NRML�XWMHþX�QD�H¿NDVQRVW�L]PMHQH�YRGH��1HFH�L�$VFH���������
8QXWDU�SRGUXþMD�SRSXW�6UHGR]HPQRJ�PRUH��RVFLODFLMH�SOLPH�L�RVHNH�VX�ELWQR�PDQMH�ãWR�
UH]XOWLUD�VPDQMHQRP�L]PMHQRP�YRGH��8QXWDU�SRGUXþMD�PDQMH�RþHNLYDQH� L]PMHQH�YRGH��
XRELþDMHQR�MH�XJUDGLWL�SURSXVWH�XQXWDU�OXNREUDQD��FLMHYQH�LOL�SUDYRNXWQH�RWYRUH�X�WLMHOX�
OXNREUDQD�SURPMHUD�GLPHQ]LMD�'a��P���0QRJD�LVWUDåLYDQMD�SURSXVWD�XJUDÿHQRJ�X�WLMHOR�
OXNREUDQD� VH� RGQRVH� QD� QMHJRYX� VSRVREQRVW� WUDQVPLVLMH� YDOQH� HQHUJLMH�� XJODYQRP�
SURYHGHQD� X� ODERUDWRULMVNLP� XYMHWLPD� �&DUHYLü� L� GUXJL�� ������ 7VRXNDOD� L�0RXW]RXULV��
�������8WMHFDM�YMHWUD�QD�L]PMHQX�YRGH�NUR]�SURSXVWH�VH�SURPDWUD�NUR]�WHUHQVND�PMHUHQMD��
JGMH�VH�GH¿QLUDOD�OLQHDUQD�YH]D�L]PHÿX�LVSRUXþHQH�HQHUJLMH�YMHWUD�L�YROXPHQD�YRGH�NRML�
SURWMHþH�NUR]�SURSXVW�WLMHNRP�YMHWURYQH�VLWXDFLMH�WH�MH�XRþHQ�QDMYHüL�GRSULQRV�YMHWUD�NRML�
QDLOD]L� L]� VPMHUD� SDUDOHOQRP� SRYH]QLFL� SURSXVW�XOD]� �%XMDN� L� GUXJL�� ������� 5H]XOWDWL�
WHUHQVNLK�PMHUHQMD�SURWRND�NUR]�SURSXVW� VX� WDNRÿHU�SRND]DOL� YHüL� SURWRN�NUR]�SURSXVW�
XVOLMHG�SOLPQLK�RVFLODFLMD�NDGD�MH�UD]LQD�PRUD�LVSRG�JRUQMHJ�UXED�SURSXVWD�QHJR�NDGD�MH�
L]QDG�JRUQMHJ�UXED�SURSXVWD��%XMDN�L�GUXJL���������
6YUKD�SURSXVWD�MH�RPRJXüLWL�L]PMHQX�YDQMVNH�PRUVNH�YRGH�L�PRUVNH�YRGH�NRMD�VH�QDOD]L�
X� ]DãWLüHQRM� SRPRUVNRM� ]RQL�� 3URSXVW� MH� HNRQRPVNL� SULKYDWOMLYD� PHWRGD� SREROMãDQMD�
L]PMHQH�YRGH�X�OXþLFDPD�NRMD�VH�NRULVWL�X�SRPRUVNRP�LQåHQMHUVWYX�
8�RYRP�UDGX�LVWUDåXMH�VH�GMHORYDQMH�SOLPQLK�RVFLODFLMD�QD�SURWRN�NUR]�SURSXVWH�XQXWDU�WLMHOD�
OXNREUDQD�NUR]�DQDOLWLþNH�REUDVFH��QXPHULþNH�PRGHOH�L�PMHUHQMD�QD�WHUHQX��3UHGVWDYLWL�üH�
VH�KLGUDXOLþND�XþLQNRYLWRVW�SURSXVWD�SXWHP�PRUVNLK�PLMHQD�X�UD]QLP�UHåLPLPD�UDGD�WH�
GDWL�XVSRUHGED�L]PHÿX�LGHDOQRJ�QRYRL]JUDÿHQRJ�SURSXVWD�L�SRVWRMHüLK�SURSXVWD�

2. METODOLOGIJA

2.1. Terenska mjerenja 

$&,�PDULQD�2SDWLMD�LPD�JUXSX�RG���SDUDOHOQLK�XJUDÿHQLK�FLMHYQLK�SURSXVWD�SURPMHUD�RG�
��P��VPMHãWHQLK�X�OXNREUDQX��6YL�SURSXVWL�VX�VPMHãWHQL�QD�MHGQDNRM�YLVLQL��D�YUK�SURSXVWD�
SR]LFLRQLUDQ� MH�QD�VUHGQMRM� UD]LQL�PRUD��6DPL�SURSXVWL� VX�XJUDÿHQL�QD�VXSURWQRM� VWUDQL�
PDULQH�V�RE]LURP�QD�XOD]�X�PDULQX��$NYDWRULM�VH�SURWHåH�RNR�����P�GXå�REDOH�L�����P�
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RNRPLWR�QD�REDOX��SRYUãLQH�RNR��������P2���D�SURVMHþQD�GXELQD�X�DNYDWRULMX�L]QRVL���P��
0DULQD�MH�SRYH]DQD�V�-DGUDQVNLP�PRUH�V�MHGQLP�XOD]RP�ãLURNLP����P�WH�V�YHü�QDYHGHQRP�
JUXSRP�RG���FLMHYQLK�SURSXVWD��$PSOLWXGD�SOLPQLK�RVFLODFLMD�MH�����������PHWUD�WLMHNRP�
PMHUQRJ�SHULRGD��RYLVQR�R�L]PMHQL�åLYLK�L�PUWYLK�PLMHQD�
8� VNORSX� WHUHQVNLK� RSDåDQMD� MH� SRVWDYOMHQR� SHW� VWUXMRPMHUD� �$'&3��� MHGDQ� SULMHQRVQL�
VXVWDY� ]D� PMHUHQMH� SURWRND� �3&0���� MHGDQ� DQRPRPHWDU�� MHGQD� &7'� VRQGD� L� NDPHUD��
0MHULOR� VH� WLMHNRP� ]LPVNRJ� L� OMHWQRJ� UD]GREOMD� ������������ �� ����������� L� ���������
±��������������'YD�RG�SHW� VWUXMRPMHUD�SRVWDYOMHQD� VX�QD�REMH� VWUDQH� FLMHYQLK�SURSXVWD�
�$'&3�� L�$'&3����$'&3�RYL� VX�PMHULOL� YDOQH� SDUDPHWUH� �YLVLQD� YDOD�� YDOQL� SHULRG� L�
VPMHU��L�PRUVNH�VWUXMH��D�NRULãWHQMHP�VHQ]RUD�WODND�üH�VH�RGUHGLWL�SURVMHþQL�QDJLE�YRGQRJ�
OLFD� L]PHÿX�QMLK��3&0�VHQ]RU� MH� VPMHãWHQ�XQXWDU� MHGQRJ�RG�RVDP�FLMHYQLK�SURSXVWD�X�
PDULQL� WH� MH�ELOMHåLR�EU]LQH��SURWRNH� L� UD]LQH�XQXWDU�SURSXVWD��3&0�üH�RPRJXüLWL� XYLG�
X�YULMHGQH�SRGDWNH�R�EU]LQL�SURWRND�NRML�VH�NDVQLMH�PRJX�SRYH]DWL�V�XþLQFLPD�UD]OLþLWLK�
SULURGQLK�JHQHUDWRUD�SURWRND��QSU��YMHWUD��YDORYD�L�SOLPQLK�RVFLODFLMD���
6LURYL� SRGDFL� VYLK� LQVWUXPHQDWD� QDMSULMH� VX� SRGYUJQXWL� VDWQRP� RVUHGQMDYDQMX��2YD� VH�
SUHWSRVWDYND� VPDWUD� UD]XPQRP� MHU� MH� SURPDWUDQR� GMHORYDQMH� SOLPQLK� RVFLODFLMD� QD�
FLUNXODFLMX�SURFHV�SROXGQHYQLK�RGQRVQR�GQHYQLK�SHULRGD��'HWDOMQLMH�SRGDWNH�R�SURYHGEL�
WHUHQVNLK�PMHUHQMD� L� SULND]LPD� MH�PRJXüH�SURQDüL�X�SUHWKRGQR�SXEOLFLUDQLP� UDGRYLPD�
�%DUWROLü�L�GUXJL��������%XMDN�L�GUXJL��������

7URGLPHQ]LRQDOQL�QXPHULþNL�PRGHO�VWUXMDQMD�YRGH�NUR]�SURSXVW�MH�XVSRVWDYOMHQ�QD�RVQRYX�
1DYLHU�6WRNHVRYLK� MHGQDGåEL� VDPR� ]D� YRGHQX� ID]X�� ãWR� MH� UD]XPQD� DSURNVLPDFLMD� X�
VOXþDMHYLPD�JGMH�VH�NROLþLQD�JLEDQMD�ID]H�PDQMH�JXVWRüH��QSU��]UDN��PRåH�]DQHPDULWL� L�
NDGD�QHüH�GRüL�GR�ORPD�YDORYD��6WRJD�VH�GLVNUHWL]DFLMVND�PUHåD�L]UDÿXMH�VDPR�]D�ID]X�
JGMH� RþHNXMHPR�SUROD]� YRGH��6� RE]LURP�GD�QXPHULþNL�PRGHO� QH� SUDWL� JUDQLFX� L]PHÿX�
GYLMX� ID]D� NRULVWHüL� IXQNFLMX� SURQRVD� LQGLNDWRU� YDULMDEOH� Į� �HQJO�� LQWHUIDFH�FDSWXULQJ),

SRWUHEQL� VX� ELWQR� PDQML� UDþXQDOQL� UHVXUVL�� 9ODGDMXüH� 1DYLHU�6WRNHVRYH� MHGQDGåEH� VH�
PRJX�LVSLVDWL�X�VOMHGHüHP�YHNWRUVNRP�REOLNX��9HUVWHHJ�L�0DODODVHNHUD��������

1v Y Y S Y J
t

0v

(1)

(2)

gdje je v � YHNWRU� EU]LQH�� S � VNDODU� JXVWRüH� WHNXüLQH�� S � VNDODU� WODND� L� g � YHNWRU�
JUDYLWDFLMVNRJ�XEU]DQMD��-HGQDGåED��SULND]XMH�MHGQDGåEX�NROLþLQH�JLEDQMD�]D�SURL]YROMQL�
HOHPHQW� NRQDþQRJ� YROXPHQD�� D� MHGQDGåED� � SULND]XMH� RþXYDQMH� PDVH� ]D� QHVWLãOMLYX�
WHNXüLQX��
5DþXQDOQL� NRG� QXPHULþNRJ� PRGHOD� MH� XVSRVWDYOMHQ� XQXWDU� 2SHQ)2$0� RNUXåHQMD�
�7KH�2SHQ)2$0�)RXQGDWLRQ�� �������2SHQ)2$0�VDGUåL� RWYRUHQL� NRG�SLVDQ�X� MH]LNX�
&���]D�QL]�QXPHULþNLK�PRGHOD��RG�NRMLK�VX�PQRJL�XVSMHãQR�YHUL¿FLUDQL� L�SULPLMHQMHQL�
�&KDXFKDW�L�GUXJL��������-DFREVHQ�L�GUXJL���������1DYLHU�6WRNHV�MHGQDGåEH�QD�NRMLPD�MH�
YUãHQR�5H\QROGVRYR�RVUHGQMDYDQMH� MH�SRWUHEQR�RGUHGLWL�PRGHO� WXUEXOHQFLMH�NDNR�EL� VH�
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VXVWDY�MHGQDGåEL�]DWYRULR��=D�PRGHOLUDQMH�WXUEXOHQFLMH�NRULVWL�VH�N�Ȧ�667�PRGHO��NRML�VH�
VDVWRML�RG�GYLMH�MHGQDGåEH�]D�SURQRV�WXUEXOHQWQH�NLQHWLþNH�HQHUJLMH�k i brzina disipacije 

WXUEXOHQFLMH�Ȧ��6DP�N�Ȧ�667�PRGHO�MH�PMHãDYLQD�N�Ȧ�PRGHOD�WXUEXOHQFLMH�X�EOL]LQL�]LGD��
D� N�İ�PRGHO� X� WRNX� WHNXüLQH�NRML� QLMH� SRG�XWMHFDMHP�]LGRYD� �0HQWHU�� �������2VQRYQD�
GLVNUHWL]DFLMVND�PUHåD� VDVWRML� VH�RG�üHOLMD�YHOLþLQH�EULGD�X� L]QRVX�����P�SRPRüX�DODWD�
EORFN0HVK��D�SRWRP�REOLNRYDQD�X�VYRM�NRQDþQL�REOLN�SRPRüX�DODWD�VQDSS\+H[0HVK��

6OLND����6KHPDWVNL�SULND]�QXPHULþNRJ�PRGHOD

%URM� üHOLMD� YDULUD� RYLVQR� R� UD]LQL� YRGH� NRMD� VH� PRGHOLUD� L]PHÿX� �������� �� ��������
üHOLMD��9HOLþLQD�üHOLMD�QD�]LGRYLPD�RVLJXUDYD�]DGRYROMDYDMXüX�YULMHGQRVW�QRUPDOL]LUDQH�
XGDOMHQRVWL�\��L]PHÿX����L������9UHPHQVNL�NRUDFL�VH�GUåH�QD�GRYROMQRM�PDORM�YULMHGQRVWL�
NDNR�EL�VH�RVLJXUDR�&RXUDQWRY�EURM�LVSRG�YULMHGQRVWL������
1DþHOQR�PRGHO�VH�VDVWRML�RG�GYD�UH]HUYRDUD�NRML�VX�VSRMHQL�SURSXVWRP�NUXåQRJ�SRSUHþQRJ�
SUHVMHND��VOLND�����5XEQL�XYMHWL�VH�]DGDMX�X�REOLNX�QHSURPMHQMLYH�YULMHGQRVWL�UD]LQH�YRGH�
GRN� NUR]� RWYRUHQH� JUDQLFH� QLVX� RJUDQLþHQH� NROLþLQH� SURWRND� NDNR� EL� VH� UXEQL� XYMHWL�
]DGRYROMLR�WH�VH�X�SUHVMHNX�SURSXVWD�SURPDWUDMX�RVWYDUHQH�YULMHGQRVWL�SURWRND��

8�VYUKX�DQDOLWLþNRJ�SURUDþXQD�SURWRND�NUR]�FLMHYL��NRULVWLW�üH�VH�REUDVFL�]D�KLGUDXOLþNR�
REOLNRYDQMH�FLMHYQLK�SURSXVWD�NRML�VH�þHVWR�GDMX�X�VOMHGHüRM�IRUPXODFLML��8�6��'HSDUWPHQW�
RI�7UDQVSRUWDWLRQ���)HGHUDO�+LJKZD\�$GPLQLVWUDWLRQ��������

2 2

1.33

19.63

2
L]OD] XOD]

n L V
H k k

gR
(3)

gdje je ǻ+� XNXSQL� JXELWDN� HQHUJLMH�� k
izlaz
� NRH¿FLMHQW� ORNDOQRJ� JXELWND� QD� L]OD]X�� kXOD]

NRH¿FLMHQW�ORNDOQRJ�JXELWND�QD�XOD]X��n�0DQQLQJRY�NRH¿FLMHQW�KUDSDYRVWL�PDWHULMDOD�RG�
þHJD�MH�L]UDÿHQ�SURSXVW��L�GXOMLQD�SURSXVWD��R�KLGUDXOLþNL�UDGLMXV�SURSXVWD��V�EU]LQD�XQXWDU�
SURSXVWD��g�JUDYLWDFLMVND�NRQVWDQWD��MHGQDND������P�V���
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.DNR� VH� XQXWDU� QXPHULþNRJ�PRGHOD� SULSLVXMX� YULMHGQRVWL� DSVROXWQH� KUDSDYRVWL� ]LGRYD��
X� VYUKX� XVSRUHGEH� V� DQDOLWLþNLP� PRGHORP� SUH]HQWLUD� VH� IXQNFLMD� SUHWYRUEH� L]PHÿX�
DSVROXWQH�KUDSDYRVW�X�0DQQLQJRY�NRH¿FLMHQW�KUDSDYRVWL��:HEHU��������

��� � ��n k (4)

gdje je n�0DQQLQJRY�NRH¿FLMHQW�KUDSDYRVWL��D�k�DSVROXWQD�KUDSDYRVW�L]UDåHQD�X�PLOLPHWULPD��
2GQRV�YULMHGL�X�VOXþDMHYLPD�NDGD�MH�L]QRV�DSVROXWQH�KUDSDYRVW�XQXWDU�UDVSRQD��������±�
�����P��

3. REZULTATI I RASPRAVA

$QDOL]RP�PMHUHQLK� YULMHGQRVWL� SURWRND� SURYHGHQLK� X�$&,�PDULQL� ,þLüL� WLMHNRP� ]LPH� L�
OMHWD�SRPRüX�3&0�XUHÿDMD��PRJX�VH�XJUXER�GH¿QLUDWL�XGMHOL�SULURGQLK�JHQHUDWRUD�YMHWUD��
YDORYD� L� SOLPQLK� RVFLODFLMD�� 3URWRN� VH� VPDWUDR� GD� MH� SURX]URþHQ� YDORYLPD� XNROLNR� MH�
X� GDWRP� WUHQXWNX� ]QDþDMQD� YDOQD� YLVLQD� LVSUHG� SURSXVWD� L]QRVLOD� ���� P�� SURX]URþHQD�
YMHWURP�XNROLNR�MH�EU]LQD�YMHWUD�L]QDG���P�V��D�X�VYLP�RVWDOLP�VLWXDFLMDPD�VH�VPDWUDOR�
GD�MH�SURX]URþHQD�SOLPQLP�RVFLODFLMDPD��8GMHOL�SRMHGLQRJ�JHQHUDWRUD�FLUNXODFLMH�L]QRVH�
�� �� X]URNRYDQH� YMHWURP�� ��� �� X]URNRYDQH� YDORYLPD� L� ��� �� X]URNRYDQH� SOLPQLP�
RVFLODFLMDPD�RG�VYHXNXSQRJ�YROXPHQD�SURWHNOH�PRUVNH�YRGH�NUR]�SURSXVW�X�YUHPHQX�X�
NRMHP�MH�SURYHGHQR�PMHUHQMH�
8]�PRJXüD�PDOD� RGVWXSDQMD� UDGL� JUXEH�PHWRGH� GH¿QLUDQMD� XGMHOD� SRMHGLQLK� SULURGQLK�
JHQHUDWRUD�� MDVDQ� MH� YHOLNL� GRSULQRV�SOLPQLK�RVFLODFLMD� X� L]QRVX�RG������X�RGQRVX�QD�
VYHXNXSQL� YROXPHQ� PRUVNH� YRGH� NRML� MH� FLUNXOLUDR� NUR]� SURSXVW� WLMHNRP� ���� GDQD�
PMHUHQMD��0RåH�VH�]DNOMXþLWL�GD�VX�GXJRURþQR�SOLPQH�RVFLODFLMH�GRPLQDQWL�PHKDQL]DP�
FLUNXODFLMH�PRUVNH�YRGH�NUR]�SURSXVW�QD�QDYHGHQRM�ORNDFLML��LDNR�QD�UD]LQL�MHGQRJ�GDQD�
YMHWDU� L�YDORYL�]DVLJXUQR�X]URNXMX�YHüL�SURWRN��9ULMHGQRVW�XGMHOD�SURWRND�NUR]�SURSXVW�
X]URNRYDQR� YDORYLPD� SULEOLåQD� MH� YULMHGQRVWL� L]� GHWDOMQLMLK� VWXGLMD� QD� LVWRM� ORNDFLML� ]D�
SURFMHQX�XWMHFDMD�YDOD�WLMHNRP�]LPH��������L�OMHWD��������%DUWROLü�L�GUXJL���������

1DGDOMH� üH� VH� XVSRUHGLWL� YULMHGQRVWL� SURWRND� XQXWDU� SURSXVWD� ]D� VWDFLRQDUQR� VWDQMH�
L]PHÿX�QXPHULþNRJ�PRGHOD�L�DQDOLWLþNRJ�PRGHOD��6OLND�����8VSRUHGLR�VH�QL]�VOXþDMHYD�
V�GXELQRP�YDULUDQRP�RG�����P�GR�����P�SR�����P��PMHUHQR�RG�GQD�SURSXVWD�SURPMHUD�
��P��WH�X�NRPELQDFLML�VD���UD]OLþLWLP�ǻ+�NRML�L]QRVH�������P��������P��������P�������P��
�����P��VYHXNXSQR����WHVWRYD���7HVWRYL�VX�VH�SURYRGLOL�]D�SURSXVW�GXOMLQH����P��8QXWDU�
QXPHULþNRJ�PRGHOD�]DGDOD�VH�DSVROXWQD�KUDSDYRVW�MHGQDND�]D�VYH�WHVWRYH�X�L]QRVX�������
P� ãWR� RGJRYDUD� JUXERP� EHWRQX�� D� SRPRüX� MHGQDGåEH� � VH�PRåH� RGUHGLWL� HNYLYDOHQW� X�
REOLNX�0DQQLQJRYRJ�NRH¿FLMHQWD�KUDSDYRVWL�NRML�VH�NRULVWL�XQXWDU�DQDOLWLþNRJ�PRGHOD�X�
L]QRVX�RG�������V�P���.
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6OLND����8VSRUHGED�SURWRND�RGUHÿHQRJ�SRPRüX�QXPHULþNRJ�PRGHOD�RSLVDQRJ�X
SRJODYOMX������L�DQDOLWLþNH�IRUPXOH������GXELQD�G�MH�PMHUHQD�RG�GQD�FLMHYL�SURPMHUD���P

$NR�VH�EU]LQH�PRUVNLK�VWUXMD�X�RNROLFL�SURSXVWD�VPDWUDMX�]DQHPDULYLPD�X�XVSRUHGEL�V�
EU]LQDPD� XQXWDU� SURSXVWD�� XRELþDMHQR� MH� GRGLMHOLWL� YULMHGQRVW� �� NRH¿FLMHQWX� ORNDOQRJ�
JXELWND�QD�L]OD]X��D�]D�NRH¿FLMHQW�ORNDOQRJ�JXELWND�HQHUJLMH�QD�XOD]X�MH�UD]XPQR�GH¿QLUDQL�
YULMHGQRVW� ���� �7XOOLV�	� 5RELQVRQ�� ������� +LGUDXOLþNL� UDGLMXV� L� SRYUãLQD� SURWMHFDMQRJ�
SRSUHþQRJ�SUHVMHND�NRULãWHQRJ�XQXWDU�DQDOLWLþNRJ�PRGHOD�MH�XVNODÿHQD�V�UD]LQRP�YRGH�
NRMD� VH� PRGHOLUD� XQXWDU� QXPHULþNRJ� PRGHOD�� 'LQDPLþND� YLVNR]QRVW� WHNXüLQH� XQXWDU�
QXPHULþNRJ�PRGHOD�RGJRYDUD�VODWNRM�YRGL�SUL�����&�
8]LPDMXüL�X�RE]LU�PLQLPDOQX�JUHãNX�L]PHÿX�DQDOLWLþNRJ�PRGHOD�L�QXPHULþNRJ�PRGHOD��
PRåH�VH�]DNOMXþLWL�L]�SURYHGHQLK�WHVWRYD�GD�QXPHULþNL�PRGHO�WRþQR�VLPXOLUD�WRN�WHNXüLQH�
NUR]� SURSXVW�� X� RNYLULPD� XYMHWD� ]D� NRMH� VH� VPDWUD� GD� MH� L� DQDOLWLþNL� PRGHO� LVND]DQ�
MHGQDGåERP��WRþDQ��

3.2. Grupa propusta 

,]ODVNRP� YRGH� L]� SURSXVWD� IRUPLUDMX� VH� YUWOR]L� V� REMH� VWUDQH� L]OD]HüHJ� POD]D� NRML�
XPLUXMX�EU]LQX�L]OD]QRJ�WRND��6OLND�����=ERJ�VSHFL¿þQH�VWUXMQH�VOLNH�QD�L]OD]X�L]�JUXSH�
SURSXVWD��POD]RYL�YRGH�UXEQLK�FLMHYQLK�SURSXVWD�VX�VSRULML�QHJR�POD]RYL�RPHÿHQL�GUXJLP�
POD]RYLPD��9HüD�EU]LQD�POD]RYD�NRML�VX�RPHÿHQL�YRGRP�MHGQDNH�EU]LQH�X�NRQDþQLFL�GDMH�
XNXSDQ�SURWRN�NUR]�VYH�SURSXVWH�YHüL�QHJR�XPQRåDN�EURMD�SURSXVWD�X�JUXSL� L�SURWRND�
MHGQRJ� VDPRVWDOQRJ� SURSXVWD��8NROLNR� VH� XNXSQL� SURWRN� JUXSH� SURSXVWD� QRUPDOL]LUD� V�
SURWRNRP���SURSXVWD�MHGQDNLK�NDUDNWHULVWLND��PRåH�VH�XRþLWL�XYHüDQMH�SURWRND�X�L]QRVX�
RG�����]D�QL]�RG���SURSXVWD�X�VOXþDMX�UD]LQH�PRUD�NRMD�L]QRVL�����P�L]QDG�GRQMHJ�UXED�
SURSXVWD� L�XYHüDQMH�RG�����XNROLNR�MH�UD]LQD�PRUD�����P�L]QDG�GRQMHJ�UXED�SURSXVWD��
3RODJDQMHP� JUXSH� SURSXVWD�PRJXüH� MH� RVWYDULWL� XYHüDQMH� H¿NDVQRVWL� X� RGQRVX� QD� QL]�
SRMHGLQDþQLK�SURSXVWD��
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7DEOLFD����1RUPDOL]LUDQL�XNXSQL�SURWRFL�NRML�VH�RVWYDUDMX�NUR]���SURSXVW�LOL�JUXSX

'XELQD��P� 0,8 1,1

����������������������ǻ+��P�
Broj cijevi

0,005 0,01 0,005 0,01

1 1,00 1,00 1,00 1,00

4 4,07 4,09 4,15 4,17

8 8,23 8,22 8,37 8,39

6OLND����6KHPDWVNL�SULND]�VWUXMQH�VOLNH�QD�L]OD]X�L]���SURSXVWD�L�JUXSH�SURSXVWD

5RQLODþNLP� SUHJOHGRP� SURSXVWD� X� $&,� PDULQL� 2SDWLMD�� XRþHQD� VX� EURMQD� VOLMHJDQMD�
FLMHYQLK� VHNFLMD� SURSXVWD� XQXWDU� OXNREUDQD� þHVWR� GR� ���� P� �6OLND� ���� 1XPHULþNLP�
PRGHOLUDQMHP� SURSXVWD� FLMHYQRJ� SUR¿OD� SURPMHUD� ��P� L� GXåLQH� ���P� �GLPHQ]LMH� NRMH�
RGJRYDUDMX�SURSXVWX�X�$&,�PDULQL�2SDWLMD���X�NRMHP�VX��� VHNFLMH�SURSXVWD� L]PDNQXWH�
]D�����P��SRNXãDW�üH�VH�RGUHGLWL�XWMHFDM�RãWHüHQMD�QD�SURWRþQRVW�SURSXVWD��.RQDþQR�üH�VH�
PRGHOLUDQH� YULMHGQRVWL� SURWRND� XVSRUHGLWL� V� L]PMHUHQLP� YULMHGQRVWLPD� SURWRND� NRMH� VX�
RVWYDUHQH�NUR]�SURSXVW�QD�WHUHQX��
9LVLQVND� UD]OLND� L]PHÿX�YRGQLK� OLFD� V� GYLMX� UD]OLþLWLK� VWUDQD� SURSXVWD�ǻ+� MH� RGUHÿHQD�
RGX]LPDQMHP�PMHUHQLK�GXELQD�QD�$'&3��� L���XUHÿDMLPD� WH�SRWRP�¿OWULUDQMHP�VLJQDOD�
SRPRüX� %XWWHUZRUWK� ,55� ¿OWHUD� NDNR� EL� VH� RGVWUDQLOH� NRPSRQHQWH� X� VLJQDOX� SHULRGD�
YHüHJ�RG����VDWL��RGQRVQR�NRPSRQHQWH�NRMH�QLVX�GLR�SOLPQRJ�VLJQDOD��=DWLP�VX�]D�ǻ+�u
UDVSRQX�RG������P���������P�L]UDþXQDWH�VUHGQMH�YULMHGQRVWL�SURWRND��SUL�þHPX�QLVX�X]HWH�
X�DQDOL]X�YULMHGQRVWL�SURWRND�X�YULMHPH�NRMLK�MH�L]PMHUHQD�EU]LQD�YMHWUD�ELOD�YHüD�RG���P�V�
L�]QDþDMQD�YDOQD�YLVLQD�L]QDG�����P��9LVNR]QRVW�WHNXüLQH�XQXWDU�QXPHULþNRJ�PRGHOD�üH�VH�
X]HWL�X�YULMHGQRVWL�NRMD�RGJRYDUD�PRUVNRM�YRGL�VODQRVWL����368�L�WHPSHUDWXUL�RG�����&��
D�DSVROXWQD�KUDSDYRVW�üH�VH�X]HWL�X�YULMHGQRVWL�RG���FP�NRMD�RGJRYDUD�VWYDUQRP�VWDQMX�
SURSXVWD�
8VSRUHGERP�YULMHGQRVWL�PRåH�VH�XRþLWL�MHGQDN�WUHQG�JGMH�RãWHüHQMH�QD�LVSXQMHQL�SURSXVW�
X]URNXMH�YHüH�VPDQMHQMH�SURWRND�QHJR�QD�GMHORPLþQR�LVSXQMHQ�SURSXVW��6OLND�����1DYHGHQR�
UH]XOWLUD�YHüLP�SURWRNRP�X�GMHORPLþQR�XURQMHQRP�VWDQMX�QHJR�X�SRWSXQRVWL�XURQMHQRP�
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VWDQMX�X�L]QRVX�RG������]D�WHVWLUDQL�VOXþDM��1DYHGHQD�RãWHüHQMD�XPDQMXMX�SURWRN�XQXWDU�
SURSXVWD�X�XURQMHQRP�VWDQMX�X�L]QRVX�RG�������D�X�GMHORPLþQR�XURQMHQRP�VWDQMX�X�L]QRVX�
RG�������5D]OLND�L]PHÿX�QXPHULþNRJ�PRGHOD�L�WHUHQVNLK�PMHUHQMD�JRYRUL�NDNR�SRVWRMH�
XWMHFDML� NRML� RYLP� QXPHULþNLP�PRGHORP� QLVX� X]HWL� X� RE]LU�� 1DYHGHQD� RSDåDQMD� VX� X�
VNODGX�V�SUHWKRGQLP�LVWUDåLYDQMLPD�JGMH�MH�XRþHQD�YHüD�SURWRþQRVW�GMHORPLþQR�XURQMHQRJ�
SURSXVWD� QHJR� SRWSXQR� XURQMHQRJ� SURSXVWD� SRG� XWMHFDMHP� SOLPQLK� RVFLODFLMD� �%XMDN� L�
drugi, 2018).

6OLND����)RWRJUD¿�MD�VOLMHJDQMD�FLMHYQLK�VHNFLMD�SURSXVWD�X�$&,�PDULQL�2SDWLMD��XVSRUHG�
ED�KLGUDXOLþNL�LGHDOQRJ�L�RãWHüHQRJ�SURSXVWD

1XPHULþNL� PRGHO� ]D� SURWMHFDQMH� PRUVNH� YRGH� NUR]� SURSXVW� SRG� XWMHFDMHP� SOLPQLK�
RVFLODFLMD� MH� XVSRUHÿHQ� L� XVSMHãQR� YDOLGLUDQ� SUHPD� DQDOLWLþNRP� PRGHOX� L� WHUHQVNLP�
PMHUHQMLPD��7HUHQVND�PMHUHQMD�VX�SRND]DOD�NDNR�VX�SOLPQH�RVFLODFLMH�GRPLQDQWL�GXJRURþQL�
JHQHUDWRU�FLUNXODFLMH�NUR]�SURSXVW�NRG�DPSOLWXGD�����������P��1XPHULþNLP�PRGHORP�VH�
SRND]DOR�GD�VH�SDåOMLYLP�SRODJDQMHP�SURSXVWD�PRåH�RVWYDULWL�X]�MHGQDNL�EURM�SURSXVWD��GR�
����]D�VOXþDM���SDUDOHOQR�SRORåHQLK�SURSXVWD���6WRJD�YDOMD�EXGXüLP�LVWUDåLYDQMLPD�LVSLWDWL�
PRJXüQRVWL� UD]OLþLWLK� NRPSR]LFLMD� JUXSH� SURSXVWD� X� VYUKX� RSWLPL]DFLMH� SURWRþQRVWL�
�SRODJDQMH�SURSXVWD�X�GYD�UHGD��SUDYRNXWQRJ�REOLND�SURSXVWD�L�GU����6OLMHJDQMHP�GLMHORYD�
SURSXVWD�RVWYDUXMH�VH�]QDþDMQD�UHGXNFLMD�SURWRND�XQXWDU�SURSXVWD��QDURþLWR�X�VWDQMX�NDGD�
MH�SURSXVW�X�SRWSXQRVWL�XURQMHQ�X�L]QRVX�RG������X�RGQRVX�QD�LGHDOQX�VWDQMH�SURSXVWD��
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PRIPREMA I ODOBRENJE VODNO-KOMUNALNOG
PROJEKTA ZA EU SUFINANCIRANJE

6$ä(7$.��8�VYUKX�LVSXQMHQMD�]DKWMHYD�SURL]DãOLK�L]�SUDYQH�VWHþHYLQH�(XURSVNH�XQLMH�X�
SRGUXþMX�]DãWLWH�RNROLãD�5HSXEOLND�+UYDWVND�SURYRGL�NRKH]LMVNX�SROLWLNX�þLML�MH�MHGDQ�RG�
FLOMHYD�]DãWLWD�YRGQLK�UHVXUVD�NUR]�XQDSUMHÿHQMH�YRGQRJRVSRGDUVNH�LQIUDVWUXNWXUH�L�SRYH-
]DQLK�XVOXJD�XODJDQMLPD�X� L]JUDGQMX� L�LOL� UHNRQVWUXNFLMX�XUHÿDMD� L� YRGQLK�JUDÿHYLQD� WH�
NUR]�SULSUHPX�SURMHNDWD��8�UDGX�VH�GDMH�SUHVMHN�DNWLYQRVWL�X�ID]L�SULSUHPH�YRGQR�NRPX-

QDOQRJ�SURMHNWD��PHÿXVREQD�RYLVQRVW�DNWLYQRVWL�WH�LVSXQMHQMH�SRWUHEQLK�NRUDND�]D�DSOLFL-
UDQMH�SURMHNWD�]D�RGREUHQMH�VX¿QDQFLUDQMD�L]�HXURSVNLK�IRQGRYD�
./-8ý1(�5,-(ý,��(XURSVNL� IRQGRYL��NRKH]LMVND�SROLWLND��XSUDYOMDQMH�SURMHNWRP��SUL-
SUHPD�SURMHNWD��VWXGLMVND�GRNXPHQWDFLMD��SURMHNWQD�GRNXPHQWDFLMD��RGREUDYDQMH�SURMHNWD

FOR EU CO-FINANCING

$%675$&7��,Q�RUGHU�WR�PHHW�WKH�UHTXLUHPHQWV�RI�WKH�DFTXLV�LQ�WKH�¿HOG�RI�HQYLURQPHQ-

WDO�SURWHFWLRQ��WKH�5HSXEOLF�RI�&URDWLD�LPSOHPHQWV�WKH�FRKHVLRQ�SROLF\�ZKRVH�JRDO�LV�WR�
SURWHFW�ZDWHU�UHVRXUFHV�E\�LPSURYLQJ�ZDWHU�PDQDJHPHQW�LQIUDVWUXFWXUH�DQG�UHODWHG�VHU-
YLFHV�WKURXJK�LQYHVWPHQWV�LQWR�WKH�FRQVWUXFWLRQ�DQG�RU�UHFRQVWUXFWLRQ�RI�SODQWV�DQG�ZDWHU�
IDFLOLWLHV��DQG�WKURXJK�SURMHFW�SUHSDUDWLRQ��7KH�SDSHU�SUHVHQWV�DQ�RYHUYLHZ�RI�DFWLYLWLHV�
LQ�WKH�SUHSDUDWLRQ�SKDVH�RI�D�ZDWHU���XWLOLW\�SURMHFW��WKH�LQWHUGHSHQGHQFH�RI�DFWLYLWLHV�DQG�
LPSOHPHQWDWLRQ�RI�WKH�VWHSV�QHFHVVDU\�IRU�SURMHFW�DSSOLFDWLRQ�DQG�DSSURYDO�IRU�FR�¿QDQF-
LQJ�IURP�(XURSHDQ�IXQGV�
.(<:25'6��(XURSHDQ�IXQGV��FRKHVLRQ�SROLF\��SURMHFW�PDQDJHPHQW��SURMHFW�SUHSDUDWLRQ��
VWXG\�GRFXPHQWDWLRQ��GHVLJQ�GRFXPHQWDWLRQ��SURMHFW�DSSURYDO

1. UVOD

5HSXEOLND�+UYDWVND� MH� SXQRSUDYQD� þODQLFD�(XURSVNH� XQLMH� RG� ��� VUSQMD� ������ JRGLQH��
8�SRVWXSNX�SULVWXSDQMD�(XURSVNRM�XQLML��GUåDYD� MH�XVYRMLOD�SUDYQH�VWDQGDUGH�(XURSVNH�
XQLMH��,]PHÿX�RVWDORJ��SURYHGHQR�MH�XVNODÿLYDQMH�=DNRQD�R�YRGDPD��1DURGQH�QRYLQH��EU��
������������������������������������L��������L�=DNRQD�R�¿QDQFLUDQMX�YRGQRJD�JRVSRGDUVW-
YD��1DURGQH�QRYLQH��EU�������������������������������L���������L�SRG]DNRQVNLK�SURSLVD�
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NRMLPD�VH�GHWDOMQLMH�XUHÿXMH�YRGQR�JRVSRGDUVWYR�X�5HSXEOLFL�+UYDWVNRM�
8�VHJPHQWX�YRGQRJ�JRVSRGDUVWYD�NURYQL�GRNXPHQW�MH�=DNRQ�R�YRGDPD� NRMLP�VH�L]PHÿX�
RVWDORJ� XUHÿXMH� SUDYQL� VWDWXV� YRGD�� YRGQRJD� GREUD� L� YRGQLK� JUDÿHYLQD�� XSUDYOMDQMH�
NYDOLWHWRP�L�NROLþLQRP�YRGD�
3ODQVNL�GRNXPHQWL��ELWQL�]D�L]YUãLWHOMD��NRMLPD�VH�SURYRGH�RGUHGEH�=DNRQD�R�YRGDPD�VX�
�� 3ODQ�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�������������� �1DURGQH�QRYLQH��EURM��������
�� 3ODQ�SURYHGEH��UHYLGLUDQL��YRGQR�NRPXQDOQLK�GLUHNWLYD�L
�� 9LãHJRGLãQML� SURJUDP� JUDGQMH� NRPXQDOQLK� YRGQLK� JUDÿHYLQD� �1DURGQH� QRYLQH�� EURM�
��������

3ODQ�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�XNOMXþXMH�VDåHWDN�]QDþDMQLMLK�RSWHUHüHQMD��SULWLVDND��
L�XWMHFDMD� OMXGVNH�DNWLYQRVWL�QD�VWDQMH�SRYUãLQVNLK�YRGD��XNOMXþLYR� L�SULREDOQLK�YRGD� WH�
SRG]HPQLK�YRGD�� D�RVRELWR�RFMHQX�RQHþLãüHQMD� L]� WRþNDVWLK� L]YRUD��RFMHQX�RQHþLãüHQMD�
L]� UDVSUãHQLK� L]YRUD� XNOMXþLYR� L� SUHJOHG� ]QDþDMQLMLK� XWMHFDMD� QD� YRGQL� RNROLã�� RFMHQX�
NROLþLQVNRJ�VWDQMD�NRULãWHQMD�YRGD�L�DQDOL]X�GUXJLK�XWMHFDMD�OMXGVNH�DNWLYQRVWL�QD�VWDQMH�
voda.

3ODQ�SURYHGEH�YRGQR�NRPXQDOQLK�GLUHNWLYD�VDGUåL�GRJRYRUHQH�DNWLYQRVWL�L�URNRYH�YH]DQH�
X]�SURYHGEX�YRGQR�NRPXQDOQLK�GLUHNWLYD�L�SUHGVWDYOMD�WHPHOM�]D�SRMDãQMHQMH�]DKWMHYD�]D�
SULMHOD]QLP�UD]GREOMLPD� WH�SRVWL]DQMD�]DKWMHYD�]D�VXNODGQRVWL� V�(8�'LUHNWLYRP�R�YRGL�
]D�SLüH� �������((&���RGQRVQR�QD�SRGUXþMX�RGYRGQMH� L�SURþLãüDYDQMD�RWSDGQLK�YRGD�VD�
]DKWMHYLPD�'LUHNWLYH�R�SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD���������((&��L�'LUHN-

WLYH�R�YRGL�]D�NXSDQMH���������(&��
9LãHJRGLãQMLP�SURJUDPRP�JUDGQMH�NRPXQDOQLK�YRGQLK�JUDÿHYLQD�XWYUÿXMX�VH�SRMHGLQDþQL�
SURMHNWL��QDþLQ�L�UD]GREOMH�SURYHGEH��VXGLRQLFL�X�SURYHGEL��L]QRVL�XODJDQMD�L�L]YRUL�VUHG-

VWDYD�]D�QMLK�WH�UHG�SUYHQVWYD�X�SURYHGEL��JGMH�MH�SULPMHQMLYR�
.UR]�QDYHGHQH�GRNXPHQWH�GH¿QLUDQ�MH�RNYLU�]D�GMHORYDQMH�X�YRGQRP�JRVSRGDUVWYX�NRML�
XNOMXþXMH�SRWUHEQH�PMHUH�]D�NRQWLQXLUDQR�RVLJXUDQMH�GRVWDWQLK�NROLþLQD�YRGH�]D�OMXGVNX�
SRWURãQMX�L�]DãWLWX�YRGD�RG�RQHþLãüHQMD��6YUKD�NRML�VH�åHOL�SRVWLüL�MH�VPDQMHQMH�SULWLVND�
RQHþLãüHQMD�QD�YRGQD�WLMHOD�QD�SRGUXþMX�SUXåDQMD�YRGQLK�XVOXJD�X�QDGOHåQRVWL�QDUXþLWHOMD�
�� 2VLJXUDQMH�VDQLWDUQR�L�NHPLMVNL�LVSUDYQH�YRGH�]D�SLüH�L�SRWURãQMX�RSüHQLWR�
�� 2þXYDQMH��NYDQWLWDWLYQR�L�NYDOLWDWLYQR��YRGQLK�UHVXUVD�SRG]HPQLK�YRGD�L�RNROLãD�
�� 8QDSUHÿHQMH�QDþLQD�SULNXSOMDQMD�L�RGYRGQMH�RWSDGQLK�YRGD�
�� 3URþLãüDYDQMH�RWSDGQLK�YRGD�SUHPD�SURSLVDQLP�JUDQLþQLP�YULMHGQRVWLPD�HPLVLMD�X�
RNROLã�

�� 3REROMãDQMH�XYMHWD�åLYRWD�L�UD]YRM�JRVSRGDUVWYD�

2. BITNI ELEMENTI PRIPREME - STUDIJSKA DOKUMENTACIJA

2.1. Studija izvodljivosti i Analiza troškova i koristi

9LãHJRGLãQMLP� SURJUDPRP� JUDGQMH� YRGQLK� JUDÿHYLQD� GH¿QLUDQL� VX� URNRYL� XVNODÿHQMD�
SUHOLPLQDUQLK� DJORPHUDFLMD� V� 'LUHNWLYRP� R� YRGL� ]D� SLüH� �������((&��� 'LUHNWLYRP� R�
SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD���������((&��L�'LUHNWLYRP�R�YRGL�]D�NXSDQMH�
��������(&���8]� WR��GH¿QLUDQ� MH�EURM�XUHÿDMD�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD� �8329��
XQXWDU� DJORPHUDFLMH� �SROD]LãWH� ]D� SUHJRYRUH� ELR� MH� SULVWXS� MHGQD� DJORPHUDFLMD� �� MHGDQ�
8329���VWXSDQM�SURþLãüDYDQMD�L�UHFLSLMHQW�SURþLãüHQLK�RWSDGQLK�YRGD��1DNQDGQR�VX�XVYR-

MHQD�GYD�QDFLRQDOQD�GRNXPHQWD��
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�� 0HWRGRORJLMD�NRPELQLUDQRJ�SULVWXSD�NRMRP�VH�RGUHÿXMH�NROLþLQD�LVSXãWHQH�SURþLãüHQH�
RWSDGQH� YRGH� �UHVSHNWLUDMXüL� SDUDPHWUH� ELRORãNLK� QXWULMHQDWD� X� RGQRVX� QD� SURWRN� L�
YUHPHQVNX� UDVSRGMHOX� SURWRND�� NRMH� PRåH� DSVRUELUDWL� UHFLSLMHQW� D� GD� VH� SRVWLJQH�
PLQLPDOQR�GREUR�VWDQMH�YRGD��RGQRVQR�UHFLSLMHQW�]DGRYROMDYD�RGJRYDUDMXüH�FLOMHYH�
NYDOLWHWH�YRGD�L�

�� 8SXWD�NDGD�+UYDWVNH�YRGH�SRWYUÿXMX�SUHGORåHQX�UD]LQX�SURþLãüDYDQMD�NDR�RGJRYDUD�
MXüH�SURþLãüDYDQMH�

0XOM�V�8329�D�MH�SRWUHEQR�]EULQXWL�QD�RGJRYDUDMXüL�L�]DNRQRP�UHJXOLUDQ�QDþLQ��SUL�þHPX�
QDMYHüL�SUREOHP�SUHGVWDYOMD�SURQDODåHQMH�RGJRYDUDMXüH� ORNDFLMH�]D�]EULQMDYDQMH�PXOMD��
ELOR�]ERJ�YHOLþLQH�SURVWRUD��ELOR�]ERJ�SURVWRUQR�SODQVNLK�LOL�]DNRQVNLK�RJUDQLþHQMD�
.UR]�23..���������������SRWUHEQR�MH�SRVWLüL�XVNODÿHQMH�V�SUHWKRGQR�SREURMDQLP�'LUHN-

WLYDPD��SD�VH�YHüLQD�SURMHNDWD�SULSUHPDQLK�]D�VX¿QDQFLUDQMH�L]�(8�IRQGRYD�EDYLOD�VXV-
WDYLPD�]D�SULNXSOMDQMH�L�SURþLãüDYDQMH�RWSDGQLK�YRGD��X]�SREROMãDQMD�QD�SRVWRMHüLP�VXV-
WDYLPD�YRGRRSVNUEH�XQXWDU�NRULGRUD�]DKYDWD�LOL�L]JUDGQMRP�LOL�UHNRQVWUXNFLMRP�NOMXþQLK�
REMHNDWD�NRMLPD�VH�RVLJXUDYD�NYDOLWHWD�L�RSVNUEOMHQRVW�SLWNRP�YRGRP�]QDþDMQRP�EURMX�
SRWURãDþD�XQXWDU�DJORPHUDFLMH�
8RELþDMHQL�LQGLNDWRUL�XVSMHãQRVWL�SURMHNWD�VX�PMHUOMLYR�SREROMãDQD�NYDOLWHWD�RSVNUEH�YR-

GRP��EURM�QRYLK�VWDQRYQLND�SULNOMXþHQLK�QD�VXVWDY�YRGRRSVNUEH��EURM�QRYLK�VWDQRYQLND�
SULNOMXþHQLK�QD�VXVWDY�RGYRGQMH�RWSDGQLK�YRGD��EURM�L]JUDÿHQLK�8329�D�
$QDOL]RP�SUHOLPLQDUQH�DJORPHUDFLMH�VDJOHGDQR�MH�SRVWRMHüH�VWDQMH�VXVWDYD�YRGRRSVNUEH�L�
RGYRGQMH�L�GH¿QLUDQD�SRGUXþMD�NRMD�LPDMX�
�� LPDMX�L]JUDÿHQH�VXVWDYH�YRGRRSVNUEH�L�LOL�SULNXSOMDQMD�RWSDGQLK�YRGD�]DGRYROMDYDMXüLK�
NDSDFLWHWD�L�NDUDNWHULVWLND��

�� LPDMX� GMHORPLþQR� L]JUDÿHQH� VXVWDYH� YRGRRSVNUEH� L�LOL� SULNXSOMDQMD� RWSDGQLK� YRGD�
]DGRYROMDYDMXüLK�NDSDFLWHWD�L�NDUDNWHULVWLND��

�� LPDMX� GMHORPLþQR� L]JUDÿHQH� VXVWDYH� YRGRRSVNUEH� L�LOL� SULNXSOMDQMD� RWSDGQLK� YRGD�
QH]DGRYROMDYDMXüLK�NDSDFLWHWD�L�NDUDNWHULVWLND��

�� QHPDMX�L]JUDÿHQH�VXVWDYH�YRGRRSVNUEH�L�LOL�SULNXSOMDQMD�RWSDGQLK�YRGD�]DGRYROMDYDMXüLK�
NDSDFLWHWD�L�NDUDNWHULVWLND�

SUL�þHPX�SRG�VXVWDYLPD�YRGRRSVNUEH�SRGUD]XPLMHYDPR�VYH�REMHNWH�SRWUHEQH�]D�]DKYDW��
WUDQVSRUW��DNXPXOLUDQMH�L�GLVWULEXFLMX�SLWNH�YRGH�RG�L]YRULãWD�GR�SRWURãDþD��D�SRG�VXVWDYL-
PD�RGYRGQMH�VYH�REMHNWH�]D�SULNXSOMDQMH��WUDQVSRUW��SURþLãüDYDQMH�L�LVSXãWDQMH�SURþLãüHQLK�
RWSDGQLK�YRGD�X�RGJRYDUDMXüL�UHFLSLMHQW�
$QDOL]RP� EURMD� VWDQRYQLND� QD� UD]PDWDQRP� SRGUXþMX� SUHPD� SRVOMHGQMLP� SRSLVLPD�
VWDQRYQLãWYD�������������������������WH�VWDWLVWLþNLP�REUDGDPD�SRGDWDND��GH¿QLUDQL�VX�WUHQ-

GRYL�NUHWDQMD�EURMD�VWDQRYQLND�QD�UD]PDWUDQRP�SRGUXþMX�NDNR�EL�VH�GRELOH�NROLþLQH�YRGD�
NRMH�WUHED�GRYHVWL�L�LOL�RGYHVWL�X�VD�SRGUXþMD�X�REXKYDWX�
.DNR�EL� VH��X� WHKQLþNRP�VPLVOX�� VDJOHGDOD�FMHORYLWD� UMHãHQMD�]D�RSWLPDOQH� VXVWDYH�YR-

GRRSVNUEH� L� RGYRGQMH�� WUHEDOR� MH� L]UDGLWL� GLQDPLþNH� ���VDWQH� PRGHOH� YRGRRSVNUEQLK�
VXVWDYD�L�VXVWDYD�RGYRGQMH�RWSDGQLK�YRGD��5MHãHQMD�VX�UDÿHQD�X�YLãH�PRJXüLK�YDULMDQWL��
UHVSHNWLUDMXüL�SRVWRMHüH�VWDQMH��NROLþLQH�YRGD��NRULGRUH�RVWDOLK�LQIUDVWUXNWXUQLK�]DKYDWD��
SRVWRMHüX�SODQVNX� L�SURVWRUQR�SODQVNX�GRNXPHQWDFLMX��YDåHüX�QDFLRQDOQX� L�(8�UHJXOD-
WLYX�� 3UL� RGUHÿLYDQMX� RSWLPDOQH� WHKQLþNH� YDULMDQWH� L� NRQDþQRJ� REXKYDWD� DJORPHUDFLMH��
L]UDÿLYDþL�VWXGLMVNH�GRNXPHQWDFLMH�VXRþHQL�VX�YUOR�þHVWR�V�SULWLVFLPD�SUHGVWDYQLND�MHGL-
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QLFD�ORNDOQH�VDPRXSUDYH�NRML�åHOH�GD�VH�ãWR�YHüL�EURM�QDVHOMD�QDÿH�QH�VDPR�X�NRQDþQRP�
REXKYDWX� DJORPHUDFLMH�� QHJR� L]UDYQR� VSRMHQ� QD� VXVWDY�� QH� UD]XPLMHYDMXüL� NDNYH� SR-

VOMHGLFH�PRåH�LPDWL�QHUDFLRQDODQ�SULVWXS�GH¿QLUDQMX�REXKYDWD��X�VPLVOX�WURãNRYD�L]JUDG-

QMH��WURãNRYD�SRJRQD�L�RGUåDYDQMD�L�GRND]LYDQMD�LQGLNDWRUD�SURMHNWD�
3ROD]QR�VWDMDOLãWH�³MHGQD�DJORPHUDFLMD���MHGDQ�8329´�þHVWR�GRåLYL�WUDQVIRUPDFLMX�UDFLR-

QDOL]DFLMRP�UMHãHQMD�QD�QDþLQ�GD�VH�RWSDGQH�YRGH�L]�GYLMH�LOL�YLãH�DJORPHUDFLMD�GRYRGH�QD�
SURþLãüDYDQMH�QD�MHGDQ�8329�NRML�VH�PRåH�JUDGLWL�X�ID]DPD��SUHPD�GLQDPLþNRP�SODQX�
SURYHGEH�SRMHGLQDþQLK�SURMHNDWD�
7UHED�QDSRPHQXWL�NDNR�VH�VPDWUD�UDFLRQDOQLP�UMHãHQMHP�DNR�WURãDN�LQYHVWLFLMH�X�L]JUDGQ-

MX�MHGQRJ�NROHNWRUD�QH�SUHOD]L��������NXQD�SR�VWDQRYQLNX�NRML�üH�ELWL�SULNOMXþHQ�QD�VXVWDY�
WH�DNR�NULWHULM�NRQFHQWUDFLMH�VWDQRYQLãWYD��SULNOMXþHQRVW��QH�SUHOD]L����P��
1DNRQ� ãWR� MH� XVYRMHQD� RSWLPDOQD� WHKQLþND� YDULMDQWD� EXGXüHJ� VXVWDYD� YRGRRSVNUEH� L�
LOL� RGYRGQMH� RWSDGQLK� YRGD�� SURFLMHQMHQL� VX� WURãNRYL� L]JUDGQMH� VXVWDYD� L� UDVSRGLMHOMHQL�
QD�EURM� VWDQRYQLND�QD�SUHGPHWQRP�SRGUXþMX��8�YHOLNRP�EURMX�VOXþDMHYD��X�SHULIHUQLP�
GLMHORYLPD�DJORPHUDFLMD��VPDQMHQ�MH�EURM�NRULVQLND�NRML�üH�L]UDYQR�ELWL�VSRMHQL�QD�VXVWDY�
RGYRGQMH�RWSDGQLK�YRGD��MHU�MH�L]JUDGQMD�WRJ�VXVWDYD�]D�PDOL�EURM�SULNOMXþHQLK�NRULVQLND�
SUHVNXSD��5MHãHQMH�]D�QMLK�MH�L]JUDGQMD�YRGRQHSURSXVQLK�VDELUQLK�MDPD�NRMH�üH�VH�UHGRYL-
WR�SUD]QLWL�NRPXQDOQLP�YR]LOLPD�NRMD�.RULVQLN�SURMHNWD��MDYQL�LVSRUXþLWHOM�YRGQH�XVOXJH�
�� -,98��YHü� LPD� LOL� üH� LK�QDEDYLWL�X�RNYLUX�SURMHNWD��5MHãHQMH�]D�]EULQMDYDQMH�PXOMD� V�
8329�D�PRåH�ELWL�NUDWNRURþQR�L�GXJRURþQR��DOL�PXOM�MH�SRWUHEQR�]EULQXWL�QD�RGJRYDUDMXüL�
L�]DNRQRP�UHJXOLUDQ�QDþLQ��0XOM�MH�SURGXNW�SURFHVD�SURþLãüDYDQMD�RWSDGQLK�YRGD�L�PRåH�
VH�]EULQMDYDWL�XQXWDU�SDUFHOH�8329�D��D�NDG�L]LÿH�L]YDQ�SDUFHOH�8329�D�SRVWDMH�RWSDG��
QR�QH�RSDVDQ�RWSDG�SD�VH�PRåH�VXãLWL��NRPSRVWLUDWL��R]HPOMDYDWL��RGODJDWL�LOL�]EULQMDYDWL�QD�
]D�WR�SURVWRUQLP�SODQRP�SUHGYLÿHQLP�ORNDFLMDPD��X]�SURVWRUH�SUHGYLÿHQH�]D�VHOHNWLUDQMH�
L�]EULQMDYDQMH�RWSDGD��2YDNR�UHGH¿QLUDQLP�VXVWDYLPD�L�WURãNRYLPD�L]JUDGQMH�SULEURMHQL�
VX� WURãNRYL�SRJRQD� L�RGUåDYDQMD�NUR]� UD]GREOMH�RG����JRGLQD� WH� WDNR�GH¿QLUDQL�XOD]QL�
SDUDPHWUL�]D�DQDOL]X�WURãNRYD�L�NRULVWL��&%$��
$QDOL]D�WURãNRYD�L�NRULVWL�]D�SURMHNWH�LPD�GYRVWUXNX�VYUKX��.DR�SUYR��PRUD�VH�SRND]DWL�
GD� MH�SURMHNW�SRåHOMDQ�V�HNRQRPVNRJ�JOHGLãWD� L�GD�SULGRQRVL�FLOMHYLPD�UHJLRQDOQH�SROL-
WLNH�(8�D��.DR�GUXJR��WUHED�GRND]DWL�GD�MH�SRWUHEDQ�GRSULQRV�L]�)RQGRYD�NDNR�EL�SURMHNW�
ELR�¿QDQFLMVNL�RGUåLY��1D�WHPHOMX�QDYHGHQRJ�WUHED�RGUHGLWL�RGJRYDUDMXüX�UD]LQX�SRPRüL��
$QDOL]D�WURãNRYD�L�NRULVWL�MH�QHRSKRGDQ�DODW�]D�RFMHQX�HNRQRPVNLK�NRULVWL�SURMHNDWD��8�
SUDYLOX� WUHED�RFLMHQLWL�VYH�XþLQNH��¿QDQFLMVNH��HNRQRPVNH��VRFLMDOQH��HNRORãNH� LWG��&LOM�
DQDOL]H� WURãNRYD� L� NRULVWL� MH� LGHQWL¿FLUDWL� VYH�PRJXüH� XþLQNH� L� GRGLMHOLWL� LP� RGUHÿHQX�
QRYþDQX�YULMHGQRVW�NDNR�EL�VH�RGUHGLOL�WURãNRYL�L�NRULVWL�SURMHNWD��3RWRP�VH�UH]XOWDWL�RE-

MHGLQMXMX��QHWR�NRULVWL��L�GRQRVH�VH�]DNOMXþFL�R�WRPH�MH�OL�SURMHNW�SRåHOMDQ�L�YULMHGL�OL�JD�
SURYHVWL��7URãNRYH�L�NRULVWL�WUHED�RFMHQMLYDWL�QD�LQNUHPHQWDOQRM�RVQRYL��UD]PDWUDMXüL�UD]-
OLNX�L]PHÿX�VFHQDULMD�V�SURMHNWRP�L�DOWHUQDWLYQRJ�VFHQDULMD�EH]�SURMHNWD�
)LQDQFLMVND�DQDOL]D�RGUHÿHQRJ�SURMHNWD�PRUD�VXVWDYQR�REXKYDWLW�VOMHGHüH�VWDYNH�
�� 2FMHQD�WUHQXWQH�¿QDQFLMVNH�VLWXDFLMH�
�� $QDOL]D�SRWUDåQMH�
�� ,QNUHPHQWDOQL�NDSLWDOQL�L�UHGRYLWL��RSHUDWLYQL��WURãNRYL�SRYH]DQL�V�SURMHNWRP�
�� 1DþHOD�RGUHÿLYDQMD�FLMHQD�
�� %XGXüD�¿QDQFLMVND�RGUåLYRVW�L�SULXãWLYRVW�XVOXJD�
�� ,]UDþXQ�¿QDQFLMVNH�SRPRüL�(8�D��VWRSD�¿QDQFLMVNRJ�PDQMND��
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*ODYQL�DVSHNWL�NRMH�WUHED�UD]PRWULWL�SUL�SULSUHPL�SURMHNWD�X�VNORSX�RYH�DQDOL]H�VX�
�� 2VLJXUDQMH� ¿QDQFLMVNH� RGUåLYRVWL� V� QDJODVNRP� QD� UD]YRMX� RGJRYDUDMXüH� SROLWLNH�

RGUHÿLYDQMD�FLMHQD�NRMD�RGUDåDYD�SRWUHEH�]D�RGUåLYRãüX��DOL�XQXWDU�JUDQLFD�SULXãWLYRVWL�
�� 0HWRGD�L]UDþXQD�VWRSH�¿QDQFLMVNRJ�PDQMND�]D�¿QDQFLMVNX�SRPRü�(8�D�
7HPHOM�]D�RFMHQX�MH�SUHSXãWHQ�GUåDYL�þODQLFL��DOL�NRULãWHQD�PHWRGD�PRUD�RVLJXUDWL�GD�VH�]D�
VYDNL�SURMHNW�X�VYDNRP�SRMHGLQRP�VHNWRUX�NRULVWH�LVWH�WHPHOMQH�SUHWSRVWDYNH��3UHPGD�VX�
SUHWSRVWDYNH�]D�RFMHQX�X�QDGOHåQRVWL�GUåDYH�þODQLFH��RSüL�RNYLU�GDMX�9RGLþL�(8�D�L�GLUHN-

WLYH�(8�D�NRMH�SUXåDMX�SUDWHüD�QDþHOD��3UHGORåHQL�WHPHOMQL�RNYLU�]D�SURYHGEX�¿QDQFLMVNH�
DQDOL]H�WUHEDR�EL�L]JOHGDWL�QD�VOMHGHüL�QDþLQ�

7DEOLFD����7HPHOMQL�RNYLU�]D�SULPMHQX�¿QDQFLMVNH�DQDOL]H

Pretpostavka Zahtjev

Referentno 
razdoblje

30 godina uključujući razdoblje građenja, pri čemu je početna 
godina godina prijave projekta

Diskontna stopa 4 % (realna)

Temelj Za pitanja �nancijske održivosti: Sve operacije u tekućim cijenama;
Za potrebe �nanciranja (stopa �nancijskog manjka): Usporedba 
na inkrementalnoj osnovi scenarija s projektom sa scenarijem bez 
projekta (trenutno stanje operacije) u stalnim cijenama.

6OLND����6WUXNWXUD�¿QDQFLMVNH�DQDOL]H�
�,]YRU��9RGLþ�NUR]�DQDOL]X�WURãNRYD�L�NRULVWL�LQYHVWLFLMVNLK�SURMHNDWD�

(NRQRPVNRP�RFMHQRP�SURMHNWD�SRWUHEQR�MH�REXKYDWLWL�VOMHGHüH�
�� 3UHWYDUDQMH�¿QDQFLMVNLK�FLMHQD�X�HNRQRPVNH�FLMHQH�
�� ,]UDþXQ�HNRQRPVNLK�WURãNRYD�SURMHNWD�
�� 3URFMHQD�L�RFMHQD�HNRQRPVNLK�NRULVWL�
6YUKD�HNRQRPVNH�RFMHQH�MH�RGUHGLWL�RGUåLYRVW�SURMHNWD�X�SRJOHGX�QMHJRYH�YULMHGQRVWL�]D�
GUXãWYR��D�QH�V�¿QDQFLMVNRJ�JOHGLãWD��.DR� L�NRG�¿QDQFLMVNH�DQDOL]H�� WHPHOM�HNRQRPVNH�
RFMHQH� MH�SUHSXãWHQ�GUåDYL� þODQLFL�� SUL� þHPX� MH� MHGLQL� ]DKWMHY�GD� VH� LVWH� WHPHOMQH�SUHW-
SRVWDYNH�NRULVWH�]D�VYDNL�SURMHNW�X�VYDNRP�SRMHGLQRP�VHNWRUX��3UHGORåHQL�RVQRYQL�RNYLU�
]D�SURYRÿHQMH�HNRQRPVNH�RFMHQH�WUHEDR�EL�ELWL�VOMHGHüL�
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7DEOLFD����7HPHOMQL�RNYLU�]D�SURYRÿHQMH�HNRQRPVNH�RFMHQH

Pretpostavka Zahtjev

Referentno 
razdoblje

30 godina uključujući razdoblje građenja, pri čemu je početna 
godina godina prijave projekta

Diskontna stopa 5 % (realna)

Cijene Stalne cijene, s uputom da obuhvaćaju realno povećanje stavaka 
kao što su plaće i električna energija, kako bi se osigurao visok 
stupanj dosljednosti

Primjena cijena
u sjeni

Izbacivanje PDV-a i ostalih transfernih plaćanja;
Pretpostavka da su �nancijski i ekonomski troškovi isti (otvorena
konkurentna tržišta) uz primjenu konverzijskog faktora 1

6OLND����.RUDFL�X�SURFMHQL�SUR-

MHNWD�SULOLNRP�L]UDGH�$QDOL]H�
troškova i koristi 

�,]YRU��9RGLþ�NUR]�DQDOL]X�
WURãNRYD�L�NRULVWL�LQYHVWLFLMVNLK�
SURMHNDWD�
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2.2. Postupak ocjene o potrebi procjene utjecaja zahvata na okoliš (OPUO)
2FMHQD� R� SRWUHEL� SURFMHQH� XWMHFDMD� ]DKYDWD� QD� RNROLã� �VFUHHQLQJ�� MH� SRVWXSDN� WLMHNRP�
NRMHJD�QDGOHåQR�WLMHOR��0LQLVWDUVWYR�LOL�XSUDYQR�WLMHOR�X�åXSDQLML�RGQRVQR�X�*UDGX�=D-
JUHEX���QD�WHPHOMX�SRMHGLQDþQLK�LVSLWLYDQMD�VXNODGQR�XWYUÿHQLP�PMHULOLPD��3RSLV�]DKYDWD�
L]�3ULORJD� ,,�� L� ,,,��� L�LOL�NULWHULMLPD�RGUHÿHQLP�X�3ULORJX�9��8UHGEH�R�SURFMHQL�XWMHFDMD�
]DKYDWD�QD�RNROLã��1DURGQH�QRYLQH��EU��������L��������XWYUÿXMH�PRåH�OL�SODQLUDQL�]DKYDW�
LPDWL�]QDþDMQH�XWMHFDMH�QD�RNROLã�L�RGOXþXMH�R�SRWUHEL�SURFMHQH��=DNRQRP�R�]DãWLWL�RNROLãD�
�1DURGQH�QRYLQH��EU���������������� L�������� L�8UHGERP�R�SURFMHQL�XWMHFDMD�]DKYDWD�QD�
RNROLã��1DURGQH�QRYLQH��EU��������L�������X�GDOMQMHP�WHNVWX��8UHGED��SURSLVDQR�MH�GD�QRV-
LWHOM�]DKYDWD��NDGD�XWYUGL�GD�VH�QMHJRY�]DKYDW�QDOD]L�QD�SRSLVX�]DKYDWD�L]�3ULORJD�,,��LOL�
3ULORJD�,,,��8UHGEH��PRåH�]DWUDåLWL�RG�QDGOHåQRJ�WLMHOD�SURYHGEX�SRVWXSND�RFMHQH�R�SRWUH-
EL�SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã�LOL�PRåH�RGPDK�SULVWXSLWL�L]UDGL�VWXGLMH�
.DGD�QDGOHåQR�WLMHOR�]DSULPL�]DKWMHY�]D�RFMHQX�R�SRWUHEL�SURFMHQH��RQR�SULEDYOMD�PLãOMHQMD�
RG�GUXJLK� WLMHOD� L�LOL�RVRED�RGUHÿHQLK�SRVHEQLP�SURSLVLPD�� MHGLQLFD� ORNDOQH� L�SRGUXþQH�
�UHJLRQDOQH��VDPRXSUDYH�WH�LQIRUPLUD�MDYQRVW�R�]DKWMHYX��2FMHQD�R�SRWUHEL�SURFMHQH�SUR-

YRGL�VH�QD�WHPHOMX�SRMHGLQDþQLK�LVSLWLYDQMD�VXNODGQR�NULWHULMLPD�RGUHÿHQLP�X�3ULORJX�9��
8UHGEH�L�X]LPDMXüL�X�RE]LU�]DSULPOMHQD�PLãOMHQMD��1DNRQ�SURYHGHQRJ�SRVWXSND�L]GDMH�VH�
UMHãHQMH�L�R�LVWRP�LQIRUPLUD�MDYQRVW�

6OLND����6KHPDWVNL�SULND]�SRVWXSND�RFMHQH�R�SRWUHEL�SURFMHQH�XWMHFDMD�QD�RNROLã��2382��

2.3. Postupak procjene utjecaja zahvata na okoliš (PUO) 

Procjena utjecaja na okoliš�MH�SRVWXSDN�RFMHQMLYDQMD�SULKYDWOMLYRVWL�QDPMHUDYDQRJ�]DK-

YDWD�V�RE]LURP�QD�RNROLã�L�RGUHÿLYDQMH�SRWUHEQLK�PMHUD�]DãWLWH�RNROLãD��NDNR�EL�VH�XWMHFDML�
VYHOL�QD�QDMPDQMX�PRJXüX�PMHUX�L�SRVWLJOD�QDMYHüD�PRJXüD�RþXYDQRVW�NDNYRüH�RNROLãD��
3RVWXSDN�SURFMHQH�SURYRGL�VH�YHü�X�UDQRM�ID]L�SODQLUDQMD�]DKYDWD�L�WR�SULMH�L]GDYDQMD�OR-

NDFLMVNH� GR]YROH� LOL� GUXJRJ� RGREUHQMD� ]D� ]DKYDW� ]D� NRML� L]GDYDQMH� ORNDFLMVNH� GR]YROH�
QLMH�REYH]QR��=DNRQRP�R�]DãWLWL�RNROLãD��1DURGQH�QRYLQH��EU������������������=DNRQ�R�
JUDGQML���������������L���������L�8UHGERP�R�SURFMHQL�XWMHFDMD�]DKYDWD�QD�RNROLã��1DURGQH�
QRYLQH��EURM�������L��������X�GDOMQMHP�WHNVWX��8UHGED��SURSLVDQD�MH�SURYHGED�SRVWXSND�
SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã��'RQRãHQMHP�WLK�SURSLVD�SRVWXSDN�MH�VXVWDYQR�XUHÿHQ�
L�XVNODÿHQ�V�RGJRYDUDMXüLP�GLUHNWLYDPD�(8��'LUHNWLYRP�9LMHüD��������((=�RG�����OLSQMD�
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������R�SURFMHQL�XþLQDND�RGUHÿHQLK�MDYQLK�L�SULYDWQLK�SURMHNDWD�QD�RNROLã��L]PLMHQMHQRP�
'LUHNWLYRP�9LMHüD�������(=�RG����RåXMND�������� L�'LUHNWLYRP���������(=�(XURSVNRJ�
3DUODPHQWD� L�9LMHüD� RG� ���� VYLEQMD� ������ 3RUHG� WRJD� XVYRMHQL� SURSLVL� WHPHOMH� VH� L� QD�
RGUHGEDPD�PHÿXQDURGQRJ�XJRYRUD��NRMHJ�MH�5HSXEOLND�+UYDWVND�SRWYUGLOD�GRQRãHQMHP�
=DNRQD�R�SRWYUÿLYDQMX�.RQYHQFLMH�R�SURFMHQL�XWMHFDMD�QD�RNROLã�SUHNR�GUåDYQLK�JUDQLFD�
�1DURGQH�QRYLQH���0HÿXQDURGQL�XJRYRUL��EURM��������
8�3RSLVX�]DKYDWD�X�3ULORJX�,��NRML� MH�VDVWDYQL�GLR�8UHGEH�QDYHGHQL�VX�]DKYDWL�]D�NRMH�
VH�REYH]QR�SURYRGL�SRVWXSDN�SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã��8�3RSLVX�]DKYDWD�X�
3ULORJX�,,��NRML�MH�VDVWDYQL�GLR�8UHGEH�QDYHGHQL�VX�]DKYDWL�]D�NRMH�VH�SURYRGL�RFMHQD�R�
SRWUHEL�SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã�L�]D�NRMH�MH�QDGOHåQR�0LQLVWDUVWYR��D�X�3RSLVX�
]DKYDWD�X�3ULORJX�,,,��NRML�MH�WDNRÿHU�VDVWDQL�GLR�8UHGEH�QDYHGHQL�VX�]DKYDWL�]D�NRMH�VH�
SURYRGL�RFMHQD�R�SRWUHEL�SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã�L�]D�NRMH�MH�QDGOHåQR�XSUDYQR�
WLMHOR�X�åXSDQLML�RGQRVQR�X�*UDGX�=DJUHEX��.ULWHULML�QD�WHPHOMX�NRMLK�VH�RGOXþXMH�R�SRWUHEL�
SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã�QDYHGHQL�VX�X�3ULORJX�9��NRML�MH�VDVWDYQL�GLR�8UHGEH�
3RVWXSDN�SURFMHQH�SRNUHüH�VH�QD�SLVDQL�]DKWMHY�QRVLWHOMD�]DKYDWD��D�VDGUåDM�WRJ�]DKWMHYD�
SURSLVDQ�MH�X�þODQNX�����=DNRQD�R�]DãWLWL�RNROLãD��2EYH]QL�VDGUåDM�6WXGLMH�R�XWMHFDMX�QD�
RNROLã��NRMD�MH�VDVWDYQL�GLR�]DKWMHYD��GHWDOMQLMH�MH�SURSLVDQ�X�3ULORJX�,9��8UHGEH��6WXGLMRP�
VH�PRUD�SURFLMHQLWL�XWMHFDM�SODQLUDQRJ�]DKYDWD�QD�RNROLã�QD�WHPHOMX�þLPEHQLND�NRML��RYLVQR�
R�]DKYDWX�L�RELOMHåMLPD�RNROLãD��XYMHWXMX�UDVSURVWLUDQMH��MDþLQX�L�WUDMDQMH�XWMHFDMD��6WXGLMD�
PRUD�VDGUåDYDWL�VYH�SRWUHEQH�SRGDWNH��GRNXPHQWDFLMX��REUD]ORåHQMD�L�RSLVH�X�WHNVWXDOQRP�
L�JUD¿þNRP�REOLNX��SULMHGORJ�RFMHQH�SULKYDWOMLYRVWL�]DKYDWD�L�PMHUH�]DãWLWH�RNROLãD�X�RGQR-

VX�QD�]DKYDW�WH�SR�SRWUHEL��SURJUDP�SUDüHQMD�VWDQMD�RNROLãD��6WXGLMD�PRUD�ELWL�L]UDÿHQD�QD�
WHPHOMX�QDMQRYLMLK��YMHURGRVWRMQLK�L�GRVWXSQLK�SRGDWDND��L]UDÿXMH�MX�RYODãWHQLN���SUDYQD�
RVRED�NRMD�LPD�RYODãWHQMH�]D�REDYOMDQMH�WLK�SRVORYD��D�WURãNRYH�L]UDGH�VWXGLMH�SRGPLUXMH�
QRVLWHOM�]DKYDWD��8WMHFDM�]DKYDWD�QD�RNROLã��QMHJRYR�YUHGQRYDQMH�L�SULKYDWOMLYRVW�RFMHQMXMH�
SRYMHUHQVWYR�QD� WHPHOMX�VWXGLMH��3RYMHUHQVWYR� LPHQXMH�0LQLVWDUVWYR�]D�]DKYDWH�NRML� VX�
RGUHÿHQL�X�3RSLVLPD�]DKYDWD�L]�3ULORJD�,��L�3ULORJD�,,��8UHGEH��D�XSUDYQR�WLMHOR�X�åXSDQLML��
RGQRVQR�X�*UDGX�=DJUHEX�]D�]DKYDWH�L]�3ULORJD�,,,��8UHGEH�R�SURFMHQL�XWMHFDMD�]DKYDWD�
QD� RNROLã�� ýODQRYL� SRYMHUHQVWYD� LPHQXMX� VH� L]� UHGRYD� ]QDQVWYHQLK� L� VWUXþQLK� GMHODWQL-
ND��SUHGVWDYQLND� WLMHOD� L�LOL�RVRED�RGUHÿHQLK�SRVHEQLP�SURSLVRP��SUHGVWDYQLND� MHGLQLFD�
ORNDOQH�L�SRGUXþQH��UHJLRQDOQH��VDPRXSUDYH�WH�SUHGVWDYQLND�0LQLVWDUVWYD��3RYMHUHQVWYR�
UDGL�QD�VMHGQLFDPD�L�QDNRQ�ãWR�XWYUGL�GD�MH�VWXGLMD�FMHORYLWD�L�VWUXþQR�XWHPHOMHQD��SUHGODåH�
QDGOHåQRP�WLMHOX�XSXüLYDQMH�VWXGLMH�QD�MDYQX�UDVSUDYX��1DNRQ�SURYHGHQH�MDYQH�UDVSUDYH��
SRYMHUHQVWYR� GRQRVL�PLãOMHQMH� R� SULKYDWOMLYRVWL� ]DKYDWD� L� XSXüXMH� JD� QDGOHåQRP� WLMHOX�
UDGL�GRQRãHQMD� UMHãHQMD�NRMH� MH�REYH]QL� VDGUåDM�EXGXüLK�GR]YROD�]D�SURYHGEX�]DKYDWD��
3URFMHQD�XWMHFDMD�QD�RNROLã�REYH]QR�VH�SURYRGL�]D�]DKYDWH�QDYHGHQH�X�SRSLVX�]DKYDWD�
L]�3ULORJD� ,��8UHGEH� WH�]D�]DKYDWH�]D�NRMH� MH� WD�REYH]D�RGUHÿHQD�X�SRVWXSNX�RFMHQH�R�
SRWUHEL�SURFMHQH��.DGD�QDGOHåQR�WLMHOR�]DSULPL�]DKWMHY�]D�SURFMHQX�XWMHFDMD�]DKYDWD�QD�
RNROLã��R�LVWRPH�LQIRUPLUD�MDYQRVW��,QIRUPDFLMD�VDGUåL�RVQRYQH�SRGDWNH�R�]DKYDWX��ORNDFL-
ML��QRVLWHOMX�]DKYDWD��QDGOHåQRP�WLMHOX��RVWDOLP�VXGLRQLFLPD�X�SRVWXSNX��QDþLQX�SURYHG-

EH�SRVWXSND�SURFMHQH��QDþLQX�VXGMHORYDQMD�MDYQRVWL�L�]DLQWHUHVLUDQH�MDYQRVWL�WH�R�QDþLQX�
REDYMHãüLYDQMD�R�LVKRGX�SRVWXSND�
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6OLND����6KHPDWVNL�SULND]�SRVWXSND�SURFMHQH�XWMHFDMD�QD�RNROLã��382��

3. BITNI ELEMENTI PRIPREME - PROJEKTNA
DOKUMENTACIJA I DOKUMENTACIJA O NABAVI

8�SRVWXSNX�SULSUHPH�SURMHNWD��XJRYRUHQD�MH�L]UDGD�VWXGLMVNH�L�RNROLãQH�GRNXPHQWDFLMH��
DQDOL]H�WURãNRYD�L�NRULVWL��SURMHNWQH�GRNXPHQWDFLMH��DSOLNDFLMVNRJ�SDNHWD�L�GRNXPHQWDFLMH�
R�QDEDYL�]D�VYH�YUVWH�QDEDYD�NRMH�VH�SRNDåX�SRWUHEQLP��8JRYRUL�VH��NUR]�WUDQVSDUHQWDQ�
SRVWXSDN� MDYQH�QDEDYH�� VNODSDMX�VD�NRQ]RUFLMLPD�UHQRPLUDQLK�NRQ]XOWDQWVNLK� L�SURMHN-

WDQWVNLK�WYUWNL�NRMH�YHü�LPDMX�UHVSHNWDELOQH�UHIHUHQFH�]D�L]YUãHQMH�XJRYRUD�
=D�RGDEUDQX�RSWLPDOQX�WHKQLþNX�YDULMDQWX�VXVWDYD�YRGRRSVNUEH�L�LOL�RGYRGQMH��D�NRMD�VH�
SRND]DOD�RSUDYGDQRP� L�SULXãWLYRP�NUR]�DQDOL]X� WURãNRYD� L�NRULVWL��SRWUHEQR� MH� L]UDGLWL�
SURMHNWQX�GRNXPHQWDFLMX�SUHPD�RGUHGEDPD�=DNRQD�R�SURVWRUQRP�XUHÿHQMX��1DURGQH�QR-

YLQH��EU������������������������L��������L�=DNRQD�R�JUDGQML��1DURGQH�QRYLQH��EU����������
������L���������
,]UDGD�SURMHNWQH�GRNXPHQWDFLMH�RGYLMD�VH�X�ID]DPD�

�� JHRGHWVNL�UDGRYL��JHRGHWVNH�VQLPNH�WHUHQD��SULNXSOMDQMH�SRGORJD�L]�'*8��SRGDFL�L]�
GLJLWDOQRJ�NDWDVWUD��SDUFHODFLMVNL�HODERUDWL��HODERUDWL�QHSRWSXQRJ�L]YODãWHQMD��JHRGHWV-
NL�SURMHNWL��

�� JHRWHKQLþNL�LVWUDåQL�UDGRYL��JHRWHKQLþNH�SURVSHNFLMH�WHUHQD��LVWUDåQL�UDVNRSL��LVWUDåQH�
EXãRWLQH�GXELQH���������P��JHRWHKQLþNL�HODERUDWL�VD�SULMHGORJRP�WHPHOMHQMD��

�� VDåHWDN�LGHMQRJ�SURMHNWD�]D�LVKRÿHQMH�XYMHWD�MDYQR���SUDYQLK�WLMHOD�
�� LGHMQL�SURMHNWL�NRMLPD�VX�REMHGLQMHQL�VYL�XYMHWL�MDYQR���SUDYQLK�WLMHOD�
�� LGHQWL¿NDFLMD�VYLK�YODVQLND�]HPOMLãWD�QD�WUDVDPD�OLQLMVNLK�REMHNDWD�L�þHVWLFD�QD�NRMLPD�

üH�ELWL�ORFLUDQL�WRþNDVWL�REMHNWL�WH�LVKRÿHQMH�QMLKRYLK�VXJODVQRVWL�]D�]DKYDW�X�SURVWRUX�
�� ,VKRÿHQMH�MHGQH�LOL�YLãH�ORNDFLMVNLK�GR]YROD�

�� ,]UDGD�HODERUDWD�NDR�SRGORJD�]D�L]UDGX�JODYQLK�SURMHNDWD�
�� ,]UDGD�JODYQLK�SURMHNDWD�SR�VYLP�VWUXNDPD�
�� 5HYL]LMD�JODYQLK�SURMHNDWD�]D�VYH�ELWQH�]DKWMHYH�]D�JUDÿHYLQH�
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�� 6WUXþQD�UHFHQ]LMD�JODYQLK�SURMHNDWD�
�� ,VKRÿHQMH�SRWYUGD�VYLK�MDYQR���SUDYQLK�WLMHOD�
�� 5MHãDYDQMH�LPRYLQVNR���SUDYQLK�RGQRVD�]D�VYH�REMHNWH�VXVWDYD�
�� ,VKRÿHQMH�JUDÿHYLQVNLK�GR]YROD�
Faza 3: izrada troškovnika temeljem glavnih projekata
�� ,]UDGD�NRPSOHWQLK�WURãNRYQLND�UDGRYD�SR�VYLP�VWUXNDPD��VD�GRND]QLFDPD�PMHUD��
�� $QDOL]D�MHGLQLþQLK�FLMHQD�WHPHOMHP�LVSLWLYDQMD�WUåLãWD�
�� 3URMHNWDQWVND�SURFMHQD�LQYHVWLFLMH�

.DNR�SULSUHPD�VWXGLMVNH�L�SURMHNWQH�GRNXPHQWDFLMH�VDPD�SR�VHEL�WUDMH�UD]PMHUQR�GXJR�WH�
WUHED�ELWL�JRWRYD�SULMH�GRYUãHQMD�VYLK�HOHPHQDWD�DSOLNDFLMVNRJ�SDNHWD��D�RGREUHQMH�SURMHN-

WD�QD�QDFLRQDOQRM�L�(8�UD]LQL��VD�GRSXQDPD�L�NRUHNFLMDPD�GRNXPHQWDFLMH��SURVMHþQR�WUDMH�
��PMHVHFL��þHVWR�VH�GRJRGL�GD�ORNDFLMVNH�LOL�JUDÿHYLQVNH�GR]YROH�]D�GLMHORYH�SURMHNWLUDQLK�
JUDÿHYLQD�VXVWDYD�LVWHNQX�SD�MH�QXåQR�QMLKRYR�SURGXåHQMH�
8�VNODGX�VD�SODQRP�QDEDYH�L]�6WXGLMH�L]YRGOMLYRVWL�SRWUHEQR�MH�L]UDGLWL�VHWRYH�GRNXPHQ-

WDFLMD�R�QDEDYL�]D�
�� 1DEDYX�XVOXJD�XSUDYOMDQMD�SURMHNWRP�
�� 1DEDYX�XVOXJD�SURPLGåEH�L�YLGOMLYRVWL�
�� 1DEDYX�XVOXJD�VWUXþQRJ�QDG]RUD�
�� 1DEDYX�XVOXJD�XVSRVWDYH�*,6�VXVWDYD�LOL�GHWHNWLUDQMD�SUREOHPD�X�SRVWRMHüHP�VXVWDYX�

vodoopskrbe,

�� 1DEDYX�L]YRÿHQMD�UDGRYD�QD�L]JUDGQML�VXVWDYD�YRGRRSVNUEH�L�LOL�RGYRGQMH�
�� 1DEDYX�XVOXJD�SURMHNWLUDQMD�� L]YRÿHQMD�UDGRYD�QD�L]JUDGQML�XUHÿDMD�]D�SURþLãüDYDQMH�
RWSDGQLK�YRGD�WH�SXãWDQMD�X�SUREQL�UDG�

�� 1DEDYX�XVOXJD�SURMHNWLUDQMD�L�L]YRÿHQMD�UDGRYD�QD�L]JUDGQML�XUHÿDMD�]D�NRQGLFLRQLUDQMH�
SLWNLK�YRGD�

�� 1DEDYX�NRPXQDOQH�RSUHPH��VSHFLMDOL]LUDQD�YR]LOD���

4. PRIJAVA I ODOBRENJE PROJEKTA

8� WUHQXWNX� VSUHPQRVWL� VWXGLMVNH� L� SURMHNWQH� GRNXPHQWDFLMH� WH� GRNXPHQWDFLMH� ]D� QDG-

PHWDQMH��QDGOHåQD�3RVUHGQLþND�WLMHOD��37����0LQLVWDUVWYR�]DãWLWH�RNROLãD�L�HQHUJHWLNH��37��
��+UYDWVNH�YRGH��SR]LYDMX�.UDMQMHJ�.RULVQLND�QD�GRVWDYX�DSOLNDFLMVNRJ�SDNHWD�GRNXPH-
QDWD�NRML�VDGUåL�VOMHGHüH�
�� 3ULMDYQL�REUD]DF���2SLV�SURMHNWD�]D�RGREUDYDQMH�L]UDYQH�GRGMHOH�
�� 3ULMDYQL� REUD]DF� �� 3ULORJ� ,,�� 3URYHGEHQH� XUHGEH� .RPLVLMH� �(8�� ��������� RG� ����

VLMHþQMD��������XNOMXþXMXüL�
� �� 'RGDWDN����,]MDYD�WLMHOD�QDGOHOQRJ�]D�SUDüHQMH�SRGUXþMD�1$785$�������
� �� 'RGDWDN����,]MDYD�QDGOHåQRJ�WLMHOD�RGJRYRUQRJ�]D�JRVSRGDUHQMH�YRGDPD��
� �� 'RGDWDN����7DEOLFD�NRMD�VH�RGQRVL�QD�XVNODGHQRVW�DJORPHUDFLMD�QD�NRMH�VH�SULP-

MHQMXMH�REUD]DF�]DKWMHYD�V�GLUHNWLYRP�R�JRVSRGDUHQMX�NRPXQDOQLP�RWSDGQLP�
YRGDPD�
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� �� 'RGDWDN����6WXGLMD�L]YRGOMLYRVWL�L�DQDOL]D�WURãNRYD�L�NRULVWL��X�VNODGX�V�RGMHOMFLPD�
D i E),

� �� 'RGDWDN������.DUWD�QD�NRMRM�VX�XWYUÿHQL�SRGUXþMH�SURMHNWD�L�JHRUHIHUHQFLUDQL�SR-

GDFL��X�VNODGX�V�RGMHOMNRP�%�������
� �� 'RGDWDN������GRNXPHQWDFLMD�NRMD�VH�]DKWLMHYD�X�SRJODYOMX�)������$SOLNDFLMVNRJ�

Obrasca,

� �� SUHVOLNH�UHOHYDQWQLK�RGOXND��GR]YROD�L�GUXJLK�GRNXPHQDWD�
�� 2EUD]DF�]D�RSLV�VSUHPQRVWL�SURMHNWD���GRVWDYOMDPR�X�SULORJX�
�� 2EUD]DF� L]MDYH� SULMDYLWHOMD�SDUWQHUD� R� LVWLQLWRVWL� SRGDWDND�� L]EMHJDYDQMX� GYRVWUXNRJ�

¿QDQFLUDQMD�L�LVSXQMDYDQMX�SUHGXYMHWD�]D�VXGMHORYDQMH�X�SRVWXSNX�GRGMHOH�
�� ,]MDYD�NRULVQLND�NRMRP�VH�NRULVQLN�REYH]XMH�GD�UDGRYL�QHüH�]DSRþHWL�SULMH�L]GDYDQMD�

JUDÿHYLQVNH�GR]YROH�NRMD�VH�QD�QMLK�RGQRVL���GRVWDYOMDPR�X�SULORJX�
6XNODGQR� GHOHJLUDQLP� IXQNFLMDPD� X� SRVWXSNX� RGREUHQMD� SURMHNWD� ]D� VX¿QDQFLUDQMH� L]�
(8�IRQGRYD�VXGMHOXMX�+UYDWVNH�YRGH�X�XOR]L�3RVUHGQLþNRJ�WLMHOD�UD]LQH���NRMH�RGUDÿXMX�
SURYMHUX�SULKYDWOMLYRVWL�SURMHNWD�L�SURMHNWQLK�DNWLYQRVWL�WH�SURYMHUX�SULKYDWOMLYRVWL�L]GDWD-
ND�WH�0LQLVWDUVWYR�]DãWLWH�RNROLãD�L�HQHUJHWLNH�X�XOR]L�3RVUHGQLþNRJ�WLMHOD�UD]LQH���NRMH�
RFMHQMXMH�NYDOLWHWX�SURMHNWQRJ�SULMHGORJD�
+UYDWVNH�YRGH�X�XOR]L�3RVUHGQLþNRJ�WLMHOD�UD]LQH���SULOLNRP�SURYMHUH�SULKYDWOMLYRVWL�SUR-

MHNWD� L� DNWLYQRVWL� WH�SURYMHUH�SULKYDWOMLYRVWL� L]GDWDND� �QD� WHPHOMX�8SXWD� ]D�SULMDYLWHOMH��
3UDYLOQLND�R�SULKYDWOMLYRVWL�L]GDWDND�WH�GRVDGDãQMRM�SUDNVL��SURYMHUDYDMX��L]PHÿX�RVWDORJ�
�� DGPLQLVWUDWLYQH�GRGDWNH�
� �� ,]UDÿHQRVW�RNROLãQLK�GRNXPHQDWD�LVKRÿHQRVW�RNROLãQLK�UMHãHQMD�
� �� ,VKRÿHQRVW�DNDWD�]D�JUDÿHQMH�
� �� 5LMHãHQRVW�LPRYLQVNR���SUDYQLK�RGQRVD�
�� DQDOL]LUDQH�RSFLMH�
� �� $QDOL]D�DJORPHUDFLMH�QDVHOMD�
� �� $QDOL]D�8329�D��EURM�8329�D��ORNDFLMD�8329�D��WHKQRORJLMD�8329�D��
� �� $QDOL]D�]EULQMDYDQMD�PXOMD�
� �� $QDOL]D�VSRVREQRVWL�.UDMQMHJ�.RULVQLND�]D�SURYHGEX�SURMHNWD�
�� ¿QDQFLMVNR���HNRQRPVNH�SRVWDYNH�
� �� 3RVWDYNH�DQDOL]H�VXNODGQR�YDåHþHP�9RGLþX�L�XWYUÿHQRM�SUDNVL�
� �� 2FMHQD�¿QDQFLMVNH�VLWXDFLMH�.RULVQLND�X�]DGQMH���JRGLQH�
� �� 6SRVREQRVW�RVLJXUDQMD�ORNDOQRJ�¿QDQFLUDQMD�
� �� 3ULXãWLYRVW�SURMHNWD�
� �� 3URFMHQD�UL]LND�SURMHNWD�
�� NRPSRQHQWH�SURMHNWD�L�LQYHVWLFLMVNL�SODQD�
� �� ,PSOHPHQWDFLMVNL�SODQ�SURMHNWD�
� �� 3ODQ�¿QDQFLUDQMD�SURMHNWD�
� �� -HGLQLþQH�FLMHQH�VXVWDYD�
� �� 9ULMHGQRVW�SRMHGLQRJ�HOHPHQWD�LQYHVWLFLMH�
� �� 7URãDN�LQYHVWLFLMH�SR�VWDQRYQLNX�
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� �� 6SHFL¿þQH�LQYHVWLFLMVNH�WURãNRYH�VXVWDYD�RGYRGQMH�L�LOL�YRGRRSVNUEH�
� �� 6SHFL¿þQH�SRJRQVNH�WURãNRYH�VXVWDYD�
� �� 6SHFL¿þQH�LQYHVWLFLMVNH�WURãNRYH�8329�D�L�LOL�8339�D�
�� FLOMHYH�SURMHNWD�
� �� 8VNODÿHQRVW�V�UHOHYDQWQLP�GLUHNWLYDPD�
� �� 3ULNOMXþHQRVW�VWDQRYQLãWYD�QD�VXVWDY�RGYRGQMH��GRSULQRV�SURMHNWD��
� �� 3REROMãDQMH�XVOXJH�YRGRRSVNUEH��GRSULQRV�SURMHNWD��
1D�WHPHOMX�SR]LWLYQLK�RFMHQD�JRUH�QDYHGHQLK�QDGOHåQLK�WLMHOD��0LQLVWDUVWYR�UHJLRQDOQRJ�
UD]YRMD�L�IRQGRYD�(8�RGREUDYD�3R]LY�QD�GRGMHOX�EHVSRYUDWQLK�VUHGVWDYD�]D�SURMHNW�QD-
NRQ�þHJD�VH�GRQRVL�RGOXND�R�¿QDQFLUDQMX�NRMD�MH�WHPHOM�]D�VNODSDQMH�XJRYRUD�R�GRGMHOL�
EHVSRYUDWQLK�VUHGVWDYD�
6XNODGQR�GRVDGDãQMHP�LVNXVWYX�RGREUHQMH�SURMHNWD�QD�QDFLRQDOQRM� UD]LQL�� V�GRSXQDPD�
L�NRUHNFLMDPD�GRNXPHQWDFLMH��SURVMHþQR�WUDMH���PMHVHFL��RG�GRVWDYH�LQLFLMDOQRJ�SURMHNW-
QRJ�SULMHGORJD�GR�SRWSLVD�XJRYRUD�R�GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD���GRN�X�VOXþDMX�ÄYH-
OLNLK�SURMHNDWD³��8NXSQL�SULKYDWOMLYL�WURãNRYL�QDNRQ�X]LPDQMD�X�RE]LU�]DKWMHYH�L]�þODQND�
���UHJXODWLYH��(8�1R������������SUHOD]H����PLOLMXQD�HXUD��RGREUHQMH�SURVMHþQR�WUDMH���
PMHVHFL�

5. ULOGA HRVATSKIH VODA

2VLP�ãWR�LPDMX�XORJX�3RVUHGQLþRJ�WLMHOD�UD]LQH���WH�VX�VDPLP�WLPH�DNUHGLWLUDQH�]D��L]PHÿX�
RVWDORJ��RGREUDYDQMH�SURMHNDWD��+UYDWVNH�YRGH�SUXåDMX�VWUXþQX�SRPRü�.RULVQLFLPD�SUR-

MHNWD���-,98�X�SULSUHPL�L�SULMDYL�SURMHNDWD��SUYHQVWYHQR�NUR]�SURMHNWQH�WLPRYH�L�SRYMHUHQ-

VWYD�]D�SURYRÿHQMH�SRVWXSDND�MDYQH�QDEDYH�
8ORJD�+UYDWVNLK�YRGD�MH� LVNOMXþLYR�VDYMHWRGDYQD�X�VPLVOX�SUHQRãHQMD� LVNXVWDYD�V�UDQL-
MLK�SURMHNDWD�� WXPDþHQMD�]DNRQVNH� UHJXODWLYH��NRPXQLNDFLMH�V� MDYQR� ��SUDYQLP� WLMHOLPD�
UDGL�XEU]DQMD�SURFHGXUD�LVKRÿHQMD�SRWUHEQLK�GRNXPHQDWD�LOL�SURYRÿHQMD�VWUXþQLK�UHFHQ-

]LMD�L]UDÿHQLK�GRNXPHQDWD�
.UR]�SRVWXSDN�MDYQH�QDEDYH�.RULVQLN�SURMHNWD���-,98�DQJDåLUD�NRQ]XOWDQWH�NRML�üH�L]UDGL-
WL�VYX�SRWUHEQX�VWXGLMVNX�L�SURMHNWQX�GRNXPHQWDFLMX��DSOLNDFLMVNL�SDNHW�L�GRNXPHQWDFLMX�R�
QDEDYL��,VKRÿHQMH�DNDWD�]D�JUDGQMX��SULMDYD�SURMHNWD�L�SURYRÿHQMH�SRVWXSDND�MDYQH�QDEDYH�
]D�REDYOMDQMH�VYLK�YUVWD�XVOXJD��UDGRYD�L�QDEDYD�UREH�SUHGYLÿHQLK�SODQRP�QDEDYH�L]�VWXGL-
MVNH�GRNXPHQWDFLMH�MH�LVNOMXþLYD�RGJRYRUQRVW�.RULVQLND�SURMHNWD���-,98�

3ULSUHPD� SURMHNWD� MH�PRåGD� QDMYDåQLMH� UD]GREOMH� X� åLYRWX� SURMHNWD�� 6YH� ID]H� SURMHNWD�
WUHED�RVPLVOLWL�L�SURYHVWL�WDNR�GD�VH�GRÿH�GR�RGREUHQMD�SURMHNWD�V�PDNVLPDOQLP�XGMHORP�
(8�VX¿QDQFLUDQMD��3UL�WRPH�WUHED�GHWDOMQR�VDJOHGDWL�VYH�WHKQLþNH�GHWDOMH�SURMHNWD�L�VYH�¿-

QDQFLMVNH�GHWDOMH�SURMHNWD��MHU�SURMHNW�PRUD�]DGRYROMDYDWL�WHKQLþNH��HNRORãNH�L�¿QDQFLMVNH�
]DKWMHYH�SUHPD�(8�SUDYLOLPD��L�QDUDYQR�SUHPD�QDFLRQDOQRM�UHJXODWLYL�L�SURSLVDQLP�SUR-

FHGXUDPD��3R�RGREUHQMX�SURMHNWD�WUHED�LVWR�WDNR�SDåOMLYR�SULSUHPLWL�L�SURYHVWL�SRVWXSNH�
MDYQH�QDEDYH��MHU�GLMHORYL�GRNXPHQWDFLMH�R�QDEDYL�SRVWDMX�GLMHORYL�XJRYRUD�R�UDGRYLPD�
L�VYH�ãWR�MH�X�QMLPD�L]RVWDYOMHQR�LOL�QHGRUHþHQR�LVSOLYDW�üH�QD�SRYUãLQX�WLMHNRP�SURYHGEH�
SURMHNWD��8�WRP�VOXþDMX�VH�SRMDYOMXMX�VSRURYL�L]PHÿX�QDUXþLWHOMD�L�L]YRÿDþD�UDGRYD�NRML��
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YUOR�þHVWR��LPDMX�]D�SRVOMHGLFX�SURFHV�DUELWUDåH�L�LVSODWX�¿QDQFLMVNLK�SRWUDåLYDQMD�NRMD�PL-
MHQMDMX�RPMHUH�¿QDQFLUDQMD�SURMHNWD�L]�(8�VUHGVWDYD�L�QDFLRQDOQH�NRPSRQHQWH��QDUDYQR�
QD�ãWHWX�QDFLRQDOQRJ�XGMHOD�

LITERATURA

>�@� 9ODGD�5HSXEOLNH�+UYDWVNH����������3ODQ�SURYHGEH��UHYLGLUDQL��YRGQR�NRPXQDOQLK�
direktiva.

>�@� 9ODGD�5HSXEOLNH�+UYDWVNH����������9LãHJRGLãQML�SURJUDP�JUDGQMH�NRPXQDOQLK�YRG-

QLK�JUDÿHYLQD.

>�@� 0LQLVWDUVWYR�]DãWLWH�RNROLãD�L�HQHUJHWLNH��+UYDWVNH�YRGH����������8SXWH�]D�SULMDYL-
telje, KWWSV���ZZZ�YRGD�KU�KU�HX�GRNXPHQWL��GDWXP�SUHX]LPDQMD����VYLEQMD��������

>�@� (XURSHDQ�&RPPLVLRQ����������*XLGH�WR�&RVW�%HQH¿W�$QDO\VLV�RI�LQYHVWPHQW�SURM-
HFWV��(FRQRPLF�DSSUDLVDO�WRRO�IRU�&RKHVLRQ�3ROLF\��������������, KWWSV���HF�HXURSD�
HX�UHJLRQDOBSROLF\�HQ�LQIRUPDWLRQ�SXEOLFDWLRQV�JXLGHV������JXLGH�WR�FRVW�EHQH-

¿W�DQDO\VLV�RI�LQYHVWPHQW�SURMHFWV�IRU�FRKHVLRQ�SROLF\����������� �GDWXP� SUHX]L-
PDQMD����VYLEQMD��������

>�@� 0LQLVWDUVWYR� SROMRSULYUHGH�� +UYDWVNH� YRGH�� �������� 9RGLþ� ]D� SULSUHPX� DQDOL]H�
WURãNRYD�L�NRULVWL�YRGQR�NRPXQDOQLK�SURMHNDWD�X�5HSXEOLFL�+UYDWVNRM�

>�@� 0LQLVWDUVWYR� UHJLRQDOQRJ� UD]YRMD� L� IRQGRYD� (XURSVNH� 8QLMH�� ������� Pravil-

QLN� R� SULKYDWOMLYRVWL� L]GDWDND�� KWWSV���QDURGQH�QRYLQH�QQ�KU�FODQFL�VOX]EH-
QL�����B��B���B�����KWPO �GDWXP�SUHX]LPDQMD�����VYLEQMD�������

[7] Zakon o zaštiti okoliša, KWWSV���ZZZ�]DNRQ�KU�]�����=DNRQ�R�]D�&��$�WLWL�
RNROL�&��$�D��GDWXP�SUHX]LPDQMD�����VYLEQMD�������

[8] 8UHGED� R� SURFMHQL� XWMHFDMD� ]DKYDWD� QD� RNROLã, KWWS���ZZZ�SURSLVL�KU�SULQW�
SKS"LG ������GDWXP�SUHX]LPDQMD�����VYLEQMD�������

[9] 0UHåQD�VWUDQLFD�0LQLVWDUVWYD�]DãWLWH�RNROLãD�L�HQHUJHWLNH����������KWWSV���P]RH�JRY�
KU�SXR�VSXR������������GDWXP�SUHX]LPDQMD�����VYLEQMD�������

AUTORI

*RUDQ�0LODNRYLü��PDJ��LQJ��DHGLI��a
2OLYHUD�âHJHGLQ��GLSO��LQJ��JUDÿ��a

a� +UYDWVNH�YRGH��8OLFD�JUDGD�9XNRYDUD������=DJUHE����������+UYDWVND�
JRUDQ�PLODNRYLF#YRGD�KU, ROLYHUD�VHJHGLQ#YRGD�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 3.02.

IZAZOVI U PROVEDBI EU PROJEKATA

6$ä(7$.��3URMHNWL�VX¿QDQFLUDQL�VUHGVWYLPD�(8�X�VIHUL�L]JUDGQMH�YRGQR�NRPXQDOQH�LQ-

IUDVWUXNWXUH�SURYRGH�VH�XVSRUHQRP�GLQDPLNRP�X�RGQRVX�QD�SODQLUDQR��3RVWRML�YLãH�UD-
]ORJD�]D�RYDNYX�VLWXDFLMX��3ULMH�VYHJD��GR�ELWQRJ�XVSRUDYDQMD�GROD]L�X�ID]L�SURYRÿHQMD�
SRVWXSDND� MDYQH� QDEDYH�� 1HNYDOLWHWQR� L]UDÿHQH� 'RNXPHQWDFLMH� R� QDEDYL�� NDR� L� RVWDOL�
SUDWHüL�GRNXPHQWL��SRUHPHüHQR�WUåLãWH��QHSRVWRMDQMH�VWDOQH�SUDNVH�X�SRVWXSDQMX�SRMHGLQLK�
GLRQLND�X�SURFHVX��REMHNWLYDQ� VWUDK�.RULVQLND�RG�¿QDQFLMVNLK�NRUHNFLMD�QD�GRGLMHOMHQD�
VUHGVWYD��RVQRYQL� VX� L]D]RYL�X�RYRM� ID]L�SURYRÿHQMD�SURMHNDWD��ýDN� L�QDNRQ�XVSMHãQRJ�
]DYUãHWND�SRVWXSND�MDYQH�QDEDYH�YUOR�þHVWR�GROD]L�GR�SUREOHPD�WLMHNRP�L]YUãHQMD�XJRY-

RUD�� =ERJ� VWDQMD� QD� WUåLãWX� WM�� YLVRNH� FLMHQH� UDGD� L� QHGRVWDWND� DGHNYDWQH� UDGQH� VQDJH��
L]YRÿDþL� WHãNR� RVLJXUDYDMX� L]YRÿHQMH� UDGRYD� SODQLUDQRP� GLQDPLNRP� ãWR� þHVWR� GRYRGL�
GR�SURELMDQMH� LQLFLMDOQR�SRVWDYOMHQLK�URNRYD��=ERJ�RSVHåQRVWL�'RNXPHQWDFLMH�R�QDEDYL�
þHVWR�GROD]L�L�GR�QHXVNODÿHQRVWL�XQXWDU�UD]OLþLWLK�GLMHORYD�LVWH�ãWR�PRåH�UH]XOWLUDWL�L�YLVR-

NLP�QHSUHGYLÿHQLP�WURãNRYLPD��2E]LURP�QD�RVMHWOMLYRVW�WUåLãWD�X�JUDÿHYLQVNRP�VHNWRUX�
VYH�þHãüH�GROD]L�GR�UDVNLGDQMD�SRVWRMHüLK�XJRYRUD�XVOLMHG�SRNUHWDQMD�VWHþDMQLK�SRVWXSDND�
QDG�SRMHGLQLP�L]YRÿDþLPD�UDGRYD�ãWR�WDNRÿHU�GRSULQRVL�VODELMRM�DSVRUSFLML�(8�VUHGVWDYD���
./-8ý1(�5,-(ý,��MDYQD�QDEDYD��SRUHPHüHQR�WUåLãWH��¿QDQFLMVNH�NRUHNFLMH��YLVRND
FLMHQD�UDGD��QHGRVWDWDN�UDGQH�VQDJH

CHALLENGES IN THE IMPLEMENTATION OF EU
CO-FINANCED PROJECTS 

$%675$&7��:DWHU�XWLOLW\�FRQVWUXFWLRQ�SURMHFWV�FR�¿QDQFHG�E\�WKH�(8�IXQGV�DUH�SURJUHVV-
LQJ�DW�D�VORZHU�SDFH�WKDQ�SODQQHG��7KHUH�DUH�VHYHUDO�UHDVRQV�IRU�WKLV�VLWXDWLRQ��3ULPDULO\��
D�VLJQL¿FDQW�GHFHOHUDWLRQ�RFFXUV�LQ�WKH�SXEOLF�SURFXUHPHQW�SKDVH��,QDGHTXDWHO\�SUHSDUHG�
WHQGHU�GRVVLHUV�DQG�VXSSRUWLQJ�GRFXPHQWV��D�PDUNHW�GLVWXUEDQFH��D�ODFN�RI�VWDQGDUG�SUDF-
WLFH�LQ� WKH�SURFHHGLQJV�RI� LQGLYLGXDO�VWDNHKROGHUV� LQ� WKH�SURFHVV�DQG�D� MXVWL¿HG�IHDU�RI�
¿QDQFLDO� LUUHJXODULWLHV�DUH� WKH�PDLQ�FKDOOHQJHV� LQ� WKLV�SKDVH�RI� WKH�SURMHFW�F\FOH��(YHQ�
DIWHU�D�VXFFHVVIXO�WHQGHULQJ�SKDVH��SUREOHPV�RIWHQ�RFFXU�GXULQJ�FRQWUDFW�LPSOHPHQWDWLRQ��
'XH�WR�WKH�FXUUHQW�VLWXDWLRQ�RQ�WKH�PDUNHW��L�H��KLJK�ODERXU�FRVW�DQG�D�ODFN�RI�DGHTXDWH�
ODERXU�IRUFH��FRQWUDFWRUV�KDYH�GL൶FXOWLHV�LQ�DFKLHYLQJ�WKH�SODQQHG�ZRUNV�G\QDPLFV��ZLWK�
D�FRQVHTXHQWLDO�IDLOXUH�WR�PHHW�WKH�GHDGOLQHV��%HFDXVH�RI�WKH�PDVVLYH�WHQGHU�GRFXPHQWV��
GLVFUHSDQFLHV�PD\�RFFXU�EHWZHHQ�GL൵HUHQW�SDUWV�RI�WKH�WHQGHU��SRWHQWLDOO\�UHVXOWLQJ�LQ�VLJ-
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QL¿FDQW�XQIRUHVHHQ�H[SHQGLWXUHV��2ZLQJ�WR�D�GHOLFDWH�VWDWH�RI�WKH�FLYLO�HQJLQHHULQJ�VHF-
WRU��FRQWUDFWV�DUH�WHUPLQDWHG�ZLWK�LQFUHDVLQJ�IUHTXHQF\�GXH�WR�D�EDQNUXSWF\�RI�LQGLYLGXDO�
FRQWUDFWRUV��ZKLFK�DOVR�FRQWULEXWHV�WR�D�SRRU�DEVRUSWLRQ�RI�(8�IXQGV�
.(<:25'6��SXEOLF�SURFXUHPHQW��PDUNHW�GLVWXUEDQFH��¿QDQFLDO�FRUUHFWLRQV��KLJK
ODERXU�FRVWV��ODFN�RI�ODERXU�IRUFH

1. REPUBLIKA HRVATSKA I EUROPSKI STRUKTURNI
I INVESTICIJSKI FONDOVI 

5HSXEOLND�+UYDWVND� L]�(XURSVNLK� VWUXNWXUQLK� L� LQYHVWLFLMVNLK� �(6,�� IRQGRYD� X� SHULRGX�
��������������QD�UDVSRODJDQMX�LPD�SUHNR������PLOLMDUGL�HXUD��1DYHGHQD�VUHGVWYD�GRVWXSQD�
VX�NUR]�SHW�HXURSVNLK�IRQGRYD��(XURSVNL�IRQG�]D�UHJLRQDOQL�UD]YRM��.RKH]LMVNL�IRQG��(X-

URSVNL�VRFLMDOQL�IRQG��(XURSVNL�SROMRSULYUHGQL�IRQG�]D�UXUDOQL�UD]YRM�L�(XURSVNL�IRQG�]D�
SRPRUVWYR�L�ULEDUVWYR��7HPHOM�]D�NRULãWHQMH�VUHGVWDYD�L]�(6,�IRQGRYD�MH�6SRUD]XP�R�SDUW-
QHUVWYX�L]PHÿX�5HSXEOLNH�+UYDWVNH�L�(XURSVNH�NRPLVLMH�]D�NRULãWHQMH�(8�VWUXNWXUQLK�L�
LQYHVWLFLMVNLK�IRQGRYD�]D�UDVW�L�UDGQD�PMHVWD�X�UD]GREOMX����������������NRML�MH�XVNODÿHQ�V�
FLOMHYLPD�6WUDWHJLMH�(XURSD�������8�VYUKX�XVPMHUHQRJ�NRULãWHQMD�GRVWXSQLK�(8�VUHGVWDYD�
X�VNODGX�V�QDFLRQDOQLP�UD]YRMQLP�SRWUHEDPD�L�VD�]DMHGQLþNLP�HXURSVNLP�VWUDWHJLMDPD�L�
SROLWLNDPD�UD]YRMD��X�5HSXEOLFL�+UYDWVNRM�L]UDÿHQL�VX�SURJUDPVNL�GRNXPHQWL�NRML�SUHG-

VWDYOMDMX�RNYLU�]D�NRULãWHQMH�(8�VUHGVWDYD��D�WR�VX�2SHUDWLYQL�SURJUDP�.RQNXUHQWQRVW�L�
NRKH]LMD��2SHUDWLYQL�SURJUDP�8þLQNRYLWL� OMXGVNL�SRWHQFLMDOL��3URJUDP�UXUDOQRJ� UD]YRMD�
5HSXEOLNH�+UYDWVNH�L�2SHUDWLYQL�SURJUDP�]D�SRPRUVWYR�L�ULEDUVWYR�5HSXEOLNH�+UYDWVNH�
2SHUDWLYQL�SURJUDP�.RQNXUHQWQRVW�L�NRKH]LMD���������������SURJUDPVNL�MH�GRNXPHQW�NRML�
XWYUÿXMH�SRGUXþMD�XODJDQMD�L]�(XURSVNRJ�IRQGD�]D�UHJLRQDOQL�UD]YRM�L�.RKH]LMVNRJ�IRQGD��
8�GRNXPHQWX�VX�QDYHGHQD�SULRULWHWQD�SRGUXþMD�XODJDQMD�QD�NRMD�VH�SODQLUDMX�XWURãLWL�VUHG-

VWYD�L]�QDYHGHQD�GYD�IRQGD��D�]D�FLMHOL�2SHUDWLYQL�SURJUDP�QDPLMHQMHQR�MH�����PLOLMDUGL�
HXUD��'RVWXSQD�DORNDFLMD�SODQLUD�VH�XWURãLWL�QD�SURYHGEX�SURMHNDWD�SRG�GHVHW�SULRULWHWQLK�
SRGUXþMD�XODJDQMD�
� ��� -DþDQMH�JRVSRGDUVWYD�SULPMHQRP�LVWUDåLYDQMD�L�LQRYDFLMD�
� ��� .RULãWHQMH�LQIRUPDFLMVNH�L�NRPXQLNDFLMVNH�WHKQRORJLMH�
� ��� 3RVORYQD�NRQNXUHQWQRVW�
� ��� 3URPLFDQMH�HQHUJHWVNH�XþLQNRYLWRVWL�L�REQRYOMLYLK�L]YRUD�HQHUJLMH�
� ��� .OLPDWVNH�SURPMHQH�L�XSUDYOMDQMH�UL]LFLPD�
� ��� =DãWLWD�RNROLãD�L�RGUåLYRVW�UHVXUVD�
� ��� 3RYH]DQRVW�L�PRELOQRVW�
� ��� 6RFLMDOQR�XNOMXþLYDQMH�L�]GUDYOMH�
� ��� 2EUD]RYDQMH��YMHãWLQH�L�FMHORåLYRWQR�XþHQMH�
� ���� 7HKQLþND�SRPRü�
,QVWLWXFLRQDOQL�RNYLU�]D�XSUDYOMDQMH�2SHUDWLYQLP�SURJUDPRP�.RQNXUHQWQRVW� L�NRKH]LMD�
VDVWRML�VH�RG�8SUDYOMDþNRJ�WLMHOD��3RVUHGQLþNLK�WLMHOD�UD]LQH���L����7LMHOD�]D�RYMHUDYDQMH�L�
7LMHOD�]D�UHYL]LMX��)XQNFLMH�8SUDYOMDþNRJ�WLMHOD�REDYOMD�0LQLVWDUVWYR�UHJLRQDOQRJD�UD]YRMD�
L�IRQGRYD�(8��IXQNFLMH�7LMHOD�]D�RYMHUDYDQMH�YUãL�0LQLVWDUVWYR�¿QDQFLMD��D�7LMHOD�]D�UHYL]-
LMX�$JHQFLMD�]D�UHYL]LMX�VXVWDYD�SURYHGEH�SURJUDPD�(XURSVNH�XQLMH��$53$���3RVUHGQLþND�
WLMHOD�UD]LQH���L���RGUHÿHQD�VX�QD�UD]LQL�VSHFL¿þQLK�FLOMHYD�WH�REDYOMDMX�IXQNFLMH�NRMH�LP�MH�
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GHOHJLUDOR�8SUDYOMDþNR�WLMHOR�
+UYDWVNLP� YRGDPD� MH� X� RNYLUX� 2SHUDWLYQRJ� SURJUDPD� .RQNXUHQWQRVW� L� NRKH]LMD�
GRGLMHOMHQD�XORJD�3RVUHGQLþNRJ�WLMHOD�UD]LQH����X�GDOMHP�WHNVWX�+937���]D�VSHFL¿þQL�FLOM�
�EO�X�VNORSX�,QYHVWLFLMVNRJ�SULRULWHWD����.OLPDWVNH�SURPMHQH�L�XSUDYOMDQMH�UL]LFLPD�WH�]D�
VSHFL¿þQH�FLOMHYH��LLO�L��LL��X�VNORSX�,QYHVWLFLMVNRJ�SULRULWHWD����=DãWLWD�RNROLãD�L�RGUåLYRVW�
resursa.

=D�QDYHGHQH�VSHFL¿þQH�FLOMHYH�LQLFLMDOQR�MH�DORFLUDQR������������������HXUD�

INFRASTRUKTURNOG PROJEKTA

7RNRP� åLYRWQRJ� FLNOXVD� MHGQRJ� LQIUDVWUXNWXUQRJ� (8� SURMHNWD� PRJXüH� MH� GH¿QLUDWL�
VOMHGHüH�ID]H�
� ���'H¿QLUDQMH�SUHOLPLQDUQH�DJORPHUDFLMH��5HIHUHQWQL�GRNXPHQW��5HYLGLUDQL�SODQ
� ����SURYHGEH�YRGQR���NRPXQDOQLK�'LUHNWLYD���
� ���,]UDGD�6WXGLMH�L]YRGOMLYRVWL�
� ���,]UDGD�SURMHNWQH�GRNXPHQWDFLMH�
� ���,]UDGD�RNROLãQLK�GRNXPHQDWD�
� ���2GREUDYDQMH�SURMHNWD�L�SRWSLV�8JRYRUD�R�GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD�
� ���3URYRÿHQMH�SRVWXSDND�MDYQH�QDEDYH�SR�HOHPHQWLPD�SURMHNWD�
� ���� 'RVWDYD�SURMHNWQRJ�SODQD�QDEDYH�X�+937��L�QMHJRYR�RGREUHQMH�ãWR�XNOMXþXMH�

DQDOL]X�UL]LND�L�RGDELU�SRVWXSDND�QDEDYH�NRML�MH�SRWUHEQR�GRVWDYLWL�X�+937��
QD�H[�DQWH�L�LOL�H[�SRVW�NRQWUROX�

� ���� 1DUXþLWHOM��.RULVQLN��SURYRGL�SUHWKRGQR�VDYMHWRYDQMH�VD�]DLQWHUHVLUDQLP�JRV-
SRGDUVNLP�VXEMHNWLPD�

� �����([�DQWH�NRQWUROD�SRVWXSND�QDEDYH�
� �����3RVWXSDN�MDYQH�QDEDYH��2G�REMDYH�GR�SRWSLVD�8JRYRUD��
� �����([�SRVW�NRQWUROD�SRVWXSND�QDEDYH�
� ���3URYHGED�SURMHNWD�XJRYRUD�
� ���=DNRQVNL�MDPþHYQL�URN�
,DNR� VX� L]D]RYL� X� SURYHGEL� (8� SURMHNDWD� SULVXWQL� NUR]� FLMHOL� åLYRWQL� FLNOXV� SRMHGLQRJ�
3URMHNWD��IRNXV�RYGMH�MH�VWDYOMHQ�QD�ID]X�SURYRÿHQMD�SRVWXSDND�MDYQH�QDEDYH�WH�QD�ID]X�
VDPRJ�SURYRÿHQMD�SURMHNWD�XJRYRUD�X�NRMLPD�VX�L]D]RYL�QDMYHüL�

2.1. Prethodno savjetovanje sa zainteresiranim gospodarskim subjektima 

8�ID]L�SURYRÿHQMD�SRVWXSDND�MDYQH�QDEDYH�SUYL�SUREOHPL�GROD]H�X�ID]L�SUHWKRGQRJ�VDYMH-
WRYDQMD��1DLPH��þHVWR�SXWD�1DUXþLWHOML�QH�UD]XPLMX�VDPX�VYUKX�SUHWKRGQRJ�VDYMHWRYDQMD�
VD�]DLQWHUHVLUDQLP�JRVSRGDUVNLP�VXEMHNWLPD��6WRJD�MH�LVWX�YDåQR�SRMDVQLWL�
3ULOLNRP�SUHWKRGQRJ�VDYMHWRYDQMD�1DUXþLWHOM�VYRMX�'RNXPHQWDFLMX�R�QDEDYL�SR�SUYL�SXWD�
VWDYOMD�SUHG��JRVSRGDUVNL��]DLQWHUHVLUDQX�VWUXþQX�MDYQRVW�L�RYR�MH�SUYL�LQGLNDWRU�R�UD]LQL�
NYDOLWHWH�VDPH�'RNXPHQWDFLMH�R�QDEDYL��3XQR�NRPHQWDUD�L�SULMHGORJD�]DLQWHUHVLUDQLK�JRV-
SRGDUVNLK�VXEMHNDWD�XJODYQRP�]QDþL�GD�QD�'RNXPHQWDFLML�R�QDEDYL�WUHED�GRGDWQR�UDGLWL�
%XGXüL� GD� VH� 'RNXPHQWDFLMD� R� QDEDYL� QDMþHãüH� L]UDÿXMH� SDUDOHOQR� VD� RVWDORP� GRNX-

PHQWDFLMRP�SRWUHEQRP�]D�DSOLFLUDQMH�SURMHNWD�QD�(8�VX¿QDQFLUDQMD��WR�]QDþL�GD�SRVWRML�
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]QDþDMDQ�YUHPHQVNL�RGPDN�RG�WUHQXWND�QMHQH�L]UDGH��GR�WUHQXWND�MDYQH�REMDYH��3ULOLNRP�
L]UDGH�6WXGLMH�L]YRGOMLYRVWL�SULNXSOMDMX�VH�LQIRUPDFLMH�R�SUHGPHWX�QDEDYH��JRVSRGDUVNLP�
VXEMHNWLPD�NRML�VXGMHOXMX�QD�WUåLãWX�WH�GUXJLP�RNROQRVWLPD�NRMH�XWMHþX�QD�XYMHWH�QDEDYH�
RGQRVQR�SURYRGL�VH�VYRMHYUVQD�DQDOL]D�WUåLãWD��$OL�GR�WUHQXWND�REMDYH�QDEDYH�SULNXSOMHQH�
LQIRUPDFLMH�VX�þHVWR�Ä]DVWDUMHOH³�WH�QH�RGUDåDYDMX�WUHQXWQR�VWDQMH�QD�WUåLãWX��NDR�QLWL�SUDN-

VX�RVWDOLK�WLMHOD�X�VXVWDYX�MDYQH�QDEDYH��6WRJD�MH�SUHWKRGQR�VDYMHWRYDQMH�VD�]DLQWHUHVLUD-
QLP�JRVSRGDUVNLP�VXEMHNWLPD�YUOR�ELWQR�L�GDMH�QDUXþLWHOMX�GD�SRPQR�SURXþL�VYH�RSDVNH�
NRMH�VX�]DLQWHUHVLUDQL�JRVSRGDUVNL�VXEMHNWL�GDOL�QD�'RNXPHQWDFLMX�R�QDEDYL��D�NDNR�EL�MH�
þLP�YLãH�SULEOLåLOR�UHDOQRM�VLWXDFLML�X�NRMRM�VH�MDYQD�QDEDYD�SRNUHüH��
1DMYHüD�SRWHãNRüD�OHåL�X�þLQMHQLFL�GD�1DUXþLWHOML�SRQHNDG�RODNR�SUHOD]H�SUHNR�NRPHQWDUD�
]DLQWHUHVLUDQLK�JRVSRGDUVNLK�VXEMHNDWD��ãWR�]D�SRVOMHGLFX�LPD�NDVQLMH�åDOEH�X�SRVWXSNX�
MDYQH�QDEDYH��WRþQLMH�åDOEH�QD�'RNXPHQWDFLMX�R�QDEDYL��1DGDOMH��]ERJ�RSüHJ�XVSRUDYDQ-

MD�FMHORNXSQRJ�SURFHVD�NRML�MH�X�RYRM�ID]L�YHü�ELWQR�YUHPHQVNL�RSWHUHüHQ��DNXPXOLUDQR�
NDãQMHQMH�NUR]�SULMDãQMH�ID]H�SURMHNWD���.RULVQLN�MH�X�SR]LFLML�GD�åXUQR�PRUD�NUHQXWL�X�ID]X�
REMDYH�MDYQRJ�QDGPHWDQMD��SD�L�X�WRPH�OHåL�GRGDWQL�UD]ORJ�]ERJ�NRMHJD�SRMHGLQL�.RULVQLFL�
VYMHVQR�SUHOD]H�SUHNR�NRPHQWDUD�]DLQWHUHVLUDQLK�JRVSRGDUVNLK�VXEMHNDWD��
7DNRÿHU�SRWUHEQR�MH�LVWDNQXWL�GD�SRVWRMH�L�VLWXDFLMH�VD�YLGQRP�]ORSRUDEH�SUHWKRGQRJ�VDY-

MHWRYDQMD�� *RVSRGDUVNL� VXEMHNWL� QH� NRULVWH� PRJXüQRVW� XSLWD� L� RWNODQMDQMD� HYHQWXDOQLK�
QHMDVQRüD�X�'RNXPHQWDFLML�R�QDEDYL�X�SHULRGX�X�NRMHP�MH�RQD�VWDYOMHQX�QD�SUHWKRGQR�VDY-

MHWRYDQMH�YHü�NRULVWH�WR�GRGDWQR�YULMHPH�]D�SULSUHPX�åDOEH�QD�'RNXPHQWDFLMX�R�QDEDYL�

2.2. Ex-ante kontrola Dokumentacije o nabavi  

6XNODGQR� YDåHüRM� SURFHGXUL� NRMD� MH� SURSLVDQD� =DMHGQLþNLP� QDFLRQDOQLP� SUDYLOLPD��
+937��SURYRGL�DQDOL]X�UL]LND��VXNODGQR�NRMRM�VH�YUãL�RGDELU�SRVWXSDND�QDEDYD�NRML�üH�
SURüL�H[�DQWH�NRQWUROX�L�H[�SRVW�NRQWUROX�
$QDOL]D� UL]LND� MH� ERGRYDQMH� SRMHGLQRJ� SRVWXSND� QDEDYH� SR� GH¿QLUDQLP� SDUDPHWULPD��
8NROLNR� MH� RGUHÿHQRP� SRVWXSNX� QDEDYH� GRGLMHOMHQ� EURM� ERGRYD� NRML� JD� VWDYOMD� X� NDW-
HJRULMX�YLVRNRJ�UL]LND�� WDM�SRVWXSDN�MH�GXåQL�SURüL�H[�DQWH�NRQWUROX�RGQRVQR�QDUXþLWHOM�
�.RULVQLN��MH�GXåDQ�GRVWDYLWL�'RNXPHQWDFLMX�R�QDEDYL�SULMH�REMDYH�SRVWXSND�QD�SUHJOHG��
3DUDPHWUL�]D�DQDOL]X�UL]LND�VX��L]PHÿX�RVWDOLK�
�� 9ULMHGQRVW�QDEDYH��YULMHGQRVW�L]QDG�LOL�LVSRG�(8�SUDJRYD�]D�QDEDYX��
�� 3UHWKRGQR�LVNXVWYR�.RULVQLND�X�NRULãWHQMX�(8�IRQGRYD�
�� (YHQWXDOQH�SULMDãQMH�¿QDQFLMVNH�NRUHNFLMH�L]UHþHQH�.RULVQLNX�
7DNRÿHU�� ELWQR� MH� QDSRPHQXWL� GD� +937�� ]DGUåDYD� GLVNUHFLMVNR� SUDYR� GD� L� RGUHÿHQH�
SRVWXSNH�QDEDYH�NRML�QLVX�SUHãOL�ERGRYQL�SUDJ�SURãLUL�X]RUDN�L�SRGYUJQH�H[�DQWH�NRQWUROL��
6DP�SRVWXSDN�H[�DQWH�NRQWUROH� WUDMH����UDGQLK�GDQD��0LQLVWDUVWYR�UHJLRQDOQRJ�UD]YRMD�
L�IRQGRYD�(XURSVNH�XQLMH��055)(8��NDR�8SUDYOMDþNR�WLMHOR�GHOHJLUDOR�MH�H[�DQWH�NRQ-

WUROX�QD�QDþLQ�GD�VX�GXåQRVWL�SRGLMHOMHQH�L]PHÿX�GYLMH�,QVWLWXFLMH��6$)8�L�+UYDWVNH�YRGH��
.RQNUHWQD�UDVSRGMHOD�GXåQRVWL�SUHJOHGD�LGH�NDNR�VOLMHGL�
�� 6$)8�NRQWUROLUD��8SXWH�3RQXGLWHOMLPD�L�3ULMHGORJ�8JRYRUD�
�� +937��NRQWUROLUD��8VNODÿHQRVW�VD�8JRYRURP�R�GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD��3UR-

MHNWQL�]DGDWDN�7HKQLþNH�VSHFL¿NDFLMH�=DKWMHYH�1DUXþLWHOMD��7URãNRYQLN��1DFUWH�
.RQWUROD�VH�VDVWRML�RG�L]UDGH�QHREYH]XMXüLK�SUHSRUXND�1DUXþLWHOMX�NDNR�XQDSULMHGLWL�'R-

NXPHQWDFLMX�R�QDEDYL��-HGDQ�RG�RVQRYQLK�]DKWMHYD�X�H[�DQWH�NRQWUROL�MH�XSXWLWL�1DUXþLWHOMD�
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NDNR� L]EMHüL�¿QDQFLMVNH�NRUHNFLMH� YH]DQH�X]� VDPX�'RNXPHQWDFLMX�R� QDEDYL��1DMþHãüH�
VH� L]GDMX�SUHSRUXNH�YH]DQR�X]�.ULWHULMH�]D�NYDOLWDWLYQL�RGDELU�JRVSRGDUVNRJ�VXEMHNWD� L�
.ULWHULM�]D�RGDELU��1DUXþLWHOML�XRELþDYDMX�XVYRMLWL�SUHSRUXNH��DOL�SRQHNDG��XVSUNRV�VWUDKX�
RG�SRWHQFLMDOQLK�NRUHNFLMD�RGUHÿHQH�SUHSRUXNH�QH�XVYDMDMX�EXGXüL�GD�LVWL�RGVWXSDMX�RG�
VWDQGDUGL]LUDQLK�'RNXPHQWDFLMD�R�QDEDYL�NRMH�1DUXþLWHOM�VDPRVWDOQR�L]UDÿXMH�L�SR�QMLPD�
SURYRGL�SRVWXSNH�MDYQH�QDEDYH�NRML�QLVX�VX¿QDQFLUDQL�VUHGVWYLPD�(8�
7DNRÿHU��1DUXþLWHOMX�VH�GDMX�L�VDYMHWRGDYQH�QDSRPHQH�YH]DQH�X]�VDP�SRVWXSDN�SUHJOHGD�
i ocjene ponuda.

8�RYRM�ID]L�SRMDYOMXMH�VH�SUREOHP�NRML�VH�RþLWXMH�X�þLQMHQLFL�GD�VH�SULVWXSL�7LMHOD�L]�,Q-

VWLWXFLRQDOQRJ�RNYLU�]D�XSUDYOMDQMH�2SHUDWLYQLP�SURJUDPRP�.RQNXUHQWQRVW�L�NRKH]LMD��
NDR�L�WLMHOD�X�QDFLRQDOQRP�VXVWDYX�MDYQH�QDEDYH��SUHPD�RGUHÿHQRM�WHPDWLFL�þHVWR�PLMHQMD��
6WRJD� MH�YUOR� WHãNR�QD�UD]LQL�VXVWDYD�XVSRVWDYLWL�GREUX�SUDNVX� L�VXNODGQR�WRPH�L]UDGLWL�
RGUHÿHQH�REUDVFH�SRVWXSDQMD�X� L]UDGL�'RNXPHQWDFLML�R�QDEDYH�� ,DNR� MH� MDVQR�GD�VYDND�
'RNXPHQWDFLMD�R�QDEDYL�QXåQR�PRUD�ELWL�SULODJRÿHQD�SRWUHEDPD�1DUXþLWHOMD�X�RGQRVX�
QD�VSHFL¿þQRVWL�SUHGPHWD�QDEDYH��LSDN�EL�X]�XVXJODãDYDQMH�GREUH�SUDNVH�QD�UD]LQL�FLMHORJ�
VXVWDYD�NRULãWHQMD�(8�IRQGRYD�ELOR�PRJXüH�L]UDGLWL�WLSL]LUDQH�3UHGORãNH�'RNXPHQWDFLMH�
R� QDEDYL� ]D� VYDNL� HOHPHQW� SURMHNWD� �SULPMHULFH�8VOXJH� XSUDYOMDQMD� SURMHNWRP��8VOXJH�
QDG]RUD�QDG�L]JUDGQMRP��3URMHNWLUDQMH�L�L]JUDGQMD�8329�D��,]JUDGQMD�VXVWDYD�RGYRGQMH�L�
YRGRRSVNUEH�WH�QDEDYD�2SUHPH��
=ERJ� XþHVWDOH� L]PMHQH� LQIRUPDFLMD� PHÿXVREQR� L]PHÿX� 1DUXþLWHOMD�� D� NRML� VX� ]ERJ�
LGHQWLþQH� VIHUH� VYRJD�SRVORYDQMD� �-DYQL� ,VSRUXþLWHOML�9RGQLK�8VOXJD��YUOR�GREUR�SRYH-
]DQL��GROD]L�GR�]DJXãHQMD�NRPXQLNDFLMVNLK�NDQDOD��SD�L�SRJUHãQLK�LQWHUSUHWDFLMD�RGUHÿHQLK�
NRPHQWDUD��
.DR� QDMUHFHQWQLML� SULPMHU� �X� WUHQXWNX� SLVDQMD� RYRJD� 5DGD��� LVWLþH� VH� SUREOHPDWLND�
NRULãWHQMD�2SHUDWLYQLK�WURãNRYD�NDR�MHGQRJ�RG�NULWHULMD�HNRQRPVNL��QDMSRYROMQLMH�SRQXGH��
1DLPH�� NDR� MHGDQ� RG� NULWHULMD� ]D� RGDELU� SRQXGH� X� SULVWXSX� QDMEROMHJ� RPMHUD� FLMHQH� L�
NYDOLWHWH� SUHGORåHQL� VX� RSHUDWLYQL� WURãNRYL� XUHÿDMD� ]D� SURþLãüDYDQMH� RWSDGQLK� YRGD�
�8329�� VXNODGQR�GRNXPHQWX�-DYQD�QDEDYD� �� VPMHUQLFH� ]D�SUDNWLþDUH�R� L]EMHJDYDQMX�
QDMþHãüLK�SRJUHãDND�X�SRVWXSFLPD�MDYQH�QDEDYH�X�RNYLUX�SURMHNDWD�¿QDQFLUDQLK�L]�HXURS-

VNLK�VWUXNWXUQLK�L�LQYHVWLFLMVNLK�IRQGRYD�L]�YHOMDþH������WH�YH]DQLP�GRNXPHQWLPD�6,*0$�
��%ULHI�����3XEOLF�3URFXUHPHQW���6HWWLQJ�WKH�$ZDUG�&ULWHULD�L]�UXMQD�������L�6,*0$���%ULHI�
�����3XEOLF�3URFXUHPHQW���/LIH�F\FOH�&RVWLQJ�L]�UXMQD�������6DPRP�'LUHNWLYRP���������
(8�R�MDYQRM�QDEDYL�L]�������JRGLQH�VWDYOMHQ�MH�QDJODVDN�QD�RGDELU�HNRQRPVNL�QDMSRYR-

OMQLMLK�SRQXGD�NRULVWHüL�FLMHQX�L�NYDOLWHWX��XNOMXþXMXüL�L�WURãNRYH�WLMHNRP�åLYRWQRJ�YLMHND�
�³OLIH���F\FOH�FRVW´��JGMH�MH�WR�SULPMHQMLYR��2E]LURP�QD�RGDELU�),',&�åXWH�NQMLJH��3UR-

MHNWLUDQMH�L�*UDGQMD��NDR�PRGHOD�XJRYRUD�L]PHÿX�.RULVQLND�L�,]YUãLWHOMD�WH�RWYRUHQRVW�]D�
UD]OLþLWH�WHKQRORJLMH�SURSLVDQH�X�YHüLQL�6WXGLMD�L]YRGLYRVWL��RSHUDWLYQL�WURãNRYL�XUHÿDMD�]D�
SURþLãüDYDQMH�RWSDGQLK�YRGD�VX�YUOR�]QDþDMDQ�NULWHULM�]D�RGDELU�SRQXGH�MHU�VYRMLP�L]QR-

VRP�PRJX�]QDþDMQR�RSWHUHWLWL�SRVORYDQMH�-,98��,SDN��RGUHÿHQD�7LMHOD�L]�,QVWLWXFLRQDOQRJ�
RNYLU�VX�WXPDþHQMD�GD�VX�RSHUDWLYQL�WURãNRYL�NDR�WDNYL�QHSULKYDWOMLYL�L�SRWHQFLMDOQR�RSDVQL�
NDR�NULWHULM�]D�RGDELU�HNRQRPVNL�QDMSRYROMQLMH�SRQXGH��.DR�UD]ORJ�]D�RYDNDY�VWDY��LVWLþH�
VH�HYHQWXDOQD�PRJXüQRVW�GD�RGDEUDQL�3RQXGLWHOM��,]YRÿDþ��QH�SRVWLJQH�MDPþHQH�RSHUD-
WLYQH�WURãNRYH�L]�VYRMH�SRQXGH��QD�WHPHOMX�NRMLK�MH�GRELR�8JRYRU�WH�GD�EL�VWYDUQL�RSHUD-
WLYQL�WURãNRYL�SUHGVWDYOMDOL�ELWQX�L]PMHQX�XJRYRUD�XNROLNR�VH�XVWYUGL�GD�SRQXGD�,]YUãLWHOM�
QH�EL�ELOD�RFLMHQMHQD�NDR�HNRQRPVNL�QDMSRYROMQLMLMD�SRQXGD�GD�VX�VH�LQLFLMDOQR�ERGRYDOL�
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VWYDUQL�RSHUDWLYQL�WURãNRYL��8WYUÿLYDQMH�ELWQH�L]PMHQH�XJRYRUD�QHPLQRYQR�]DKWMHYD�SUR-

SLVLYDQMH�¿QDQFLMVNH�NRUHNFLMH��0HÿXWLP��GUXJD�7LMHOD�VX�VWDYD�GD�XNROLNR�8JRYRU�LPD�
RGUHGEH�R�QDSODWL�SHQDOD�]D�QHL]YUãDYDQMH�XJRYRUQLK�REDYH]D�WH�XNROLNR�VH�LVWL�SULPMHQ-

MXMX��GD�MH�ULMHþ�R�L]YUãHQMX�XJRYRUD�VXNDOGQR�XJRYRUQLP�XYMHWLPD�L�LVWR�VH�QH�PRåH�VPD-
WUDWL�ELWQRP�L]PMHQRP�XJRYRUD�
3ULPMHUD�X�UD]LODåHQMX�VWDYRYD�LPD�YLãH��L�PQRJL�VH�PRJX�SULSLVDWL�UD]OLNDPD�X�SR]QD-
YDQMX�VDPH�PDWHULMH�XJRYDUDQMD�YHOLNLK�LQIUDVWUXNWXUQLK�SURMHNDWD��NRML�VX�VDPL�SR�VHEL�
L]QLPQR�]DKWMHYQL��NDNR�VD�¿QDQFLMVNH��WDNR�L�VD�WHKQLþNH�VWUDQH�
.OMXþDQ�SRPDN� L�EUåL�SUROD]DN�NR]�RYX� ID]X�PRåH�VH�RþHNLYDWL� WHN�XVSRVWDYRP�GREUH�
SUDNVH��XVNODÿLYDQMHP�VWDYRYD�7LMHOD�WH�VYH�GRN�1DUXþLWHOML�SRVOMHGLþQR�QH�VWHNQX�YHüX�
UD]LQX�SUDYQH�VLJXUQRVWL�L�SRYMHUHQMD�X�VDP�LQVWLWXFLRQDOQL�RNYLU�

2.3. Objava postupka javne nabave

1DNRQ�]DSULPDQMD�SUHSRUXND�L�HYHQWXDOQH�L]PMHQH�'RNXPHQWDFLMH�R�QDEDYL��1DUXþLWHOM�
SRQDYOMDMX�SRVWXSDN�SUHWKRGQRJ�VDYMHWRYDQMD�VD�]DLQWHUHVLUDQLP�JRVSRGDUVNLP�VXEMHN-

WLPD�XNROLNR�VX�SURPMHQH�]QDþDMQH�LOL�SRNUHüH�SRVWXSDN�MDYQH�QDEDYH��
3RVWRML�SUDNVD�NRG�RGUHÿHQRJ�EURMD�1DUXþLWHOMD�GD�SRYUK�H[�DQWH�NRQWUROH�PLMHQMDMX�'R-

NXPHQWDFLMX�R�QDEDYL�� SD�+937��QH�PRåH�DGHNYDWQR� UHDJLUDWL��3UHFL]QLMH��QD� H[�DQWH�
NRQWUROX� GRVWDYOMD� VH� MHGQD� YHU]LMD�'RNXPHQWDFLMH� R� QDEDYL�� D� REMDYOMXMH� VH� ]QDþDMQR�
GUXJDþLMD�'RNXPHQWDFLMH�R�QDEDYL��þLMH�]QDþDMQH�L]PMHQH�QLVX�QDVWDOH�L]�SUHSRUXND�QLWL�
VX�SURãOH�NRQWUROX��8�RYDNYLP�VOXþDMHYLPD�SRVWRML�RSDVQRVW�GD�MH�SURSXãWHQR�SUHJOHGDWL�L�
UHDJLUDWL�QD�QHNH�RGUHGEH�NRMD�SRWHQFLMDOQR�SUHGVWDYOMDMX�WHPHOM�]D�¿QDQFLMVNH�NRUHNFLMH��
8�RYRM�ID]L��YUOR�VX�þHVWH�åDOEH�QD�'RNXPHQWDFLMX�R�QDEDYL��NRMH�PRJX�ELWL�RSUDYGDQH�
DOL�L�þHVWR�QHXWHPHOMHQH��L]MDYOMHQH�L]YDQ�URND��RGELMHQH�WH�VYHMHGQR�PDOLFLR]QR�SRQRYQR�
L]MDYOMLYDQH�QHRJUDQLþHQ�EURM�SXWD��8SUDYR�WDNYH�åDOEH�SUHGVWDYOMDMX�MHGDQ�RG�NOMXþQLK�
SUREOHPD�YH]DQLK�X]�MDYQX�QDEDYX�GDQDV��1DLPH��X�SUDNVL��RGUHÿHQL�JRVSRGDUVNL�VXEMHN-

WL��D�RG�NRMLK�PQRJL�QLVX�QLWL�UHJLVWULUDQL�]D�REDYOMDQMH�GMHODWQRVWL�VXNODGQH�SUHGPHWLPD�
QDEDYH��L]MDYOMXMX�åDOEH�L�SR�QHNROLNR�SXWD��7H�VX�åDOEH�XJODYQRP�QHSUDYRGREQH�WH�]D�VYR-

MX�VYUKX�QHPDMX�SRWHQFLMDOQL�LVSUDYDN�'RNXPHQWDFLMH�R�QDEDYL��YHü�LP�MH�VYUKD�LVNOMXþLYR�
]DXVWDYLWL� SRVWXSDN� QDEDYH�� 6XNODGQR�YDåHüHP�=DNRQX�R� MDYQRM� QDEDYL� �1DURGQH� QR-

YLQH��EURM����������PRJXüH�MH�L]UD]LWL�åDOEX�QD�'RNXPHQWDFLMX�R�QDEDYL�X]�QDNQDGX�RG�
VYHJD����������NXQD��EH]�RE]LUD�QD�SURFLMHQMHQX�YULMHGQRVW�MDYQH�QDEDYH��D�R�VYDNRM�åDOEL�
RGOXþXMH�'UåDYQD�NRPLVLMD�]D�NRQWUROX�SRVWXSDND�MDYQH�QDEDYH��'.20���þDN�L�NDGD�MH�
RQD�QHXUHGQD� L�LOL� QHSUDYRGREQD��2YGMH� MH� YDåQR� LVWDNQXWL� GD� VX� VXNODGQR� VWDURP�=D-
NRQX�R�MDYQRM�QDEDYL��1DURGQH�QRYLQH��EURM������������������������������1DUXþLWHOML�PR-

JOL�VDPRVWDOQR�SRVWXSDWL�SR�åDOEDPD�X�RGUHÿHQLP�VLWXDFLMDPD��SULPMHULFH�åDOEDPD�L]MD-
YOMHQLP� L]YDQ� URND��ýDN� L�X]�EU]R�RGOXþLYDQMH�'.20�D�R�RGEDFLYDQMX�RYDNYLK�åDOEL��
URNRYL�]D�GRVWDYX�SRQXGD�RSHWRYDQR�VH�SURGXOMXMX��EXGXüL�GD�1DUXþLWHOM�L]QRYD�]DSULPD�
GRGDWQH�XSLWH�JRVSRGDUVNLK�VXEMHNDWD�L�VXNFHVLYQR�L]PMHQMXMH�'RNXPHQWDFLMX�R�QDEDYL��
SRVOMHGLþQR�SURGXOMXMXüL�URN�]D�GRVWDYX�SRQXGD��8�NRQDþQLFL�XVSRUDYD�VH�SODQLUDQD�GLQ-

DPLND�XJRYRUD�RGQRVQR�SURMHNWD�
1DVWDYQR� QD� L]PMHQH� 'RNXPHQWDFLMH� R� QDEDYL�� SRWUHEQR� MH� RVLJXUDWL� DGHNYDWQX� UD-
]LQX� WUDQVSDUHQWQRVWL�REMDYOMLYDQMD� WLK� L]PMHQD��SRVHEQR�NDG� MH� ULMHþ�R�SRVWXSFLPD�YH-
OLNH� YULMHGQRVWL� NRML� VH� DXWRPDWL]PRP� REMDYOMXMX� L� X� 6OXåEHQRP� OLVWX� (XURSVNH� XQLMH�
�6/(8���6YH�L]PMHQH�NRMH�VH�RGQRVH�QD�LQIRUPDFLMH�NRMH�VX�L]ULþLWR�QDSLVDQH�X�LQLFLMDO-
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QRM�2EDYLMHVWL�R�QDGPHWDQMX� �(OHNWURQLþNR�RJODVQLN� MDYQH�QDEDYH� ��(2-1��6WDQGDUGQL�
REUD]DF����2EDYLMHVW�R�QDGPHWDQMX� LOL 6WDQGDUGQL�REUD]DF����2EDYLMHVW�R�QDGPHWDQMX���
VHNWRUVND�QDEDYD��SRWUHEQR�MH�REMDYLWL�NUR]�6WDQGDUGQL�REUD]DF�����2EDYLMHVW�R� L]PMH-
QDPD�LOL�GRGDWQLP�LQIRUPDFLMDPD��NDNR�EL�VH�SRVOMHGLþQR�WL�GRGDWQL�SRGDFL�REMDYLOL� L�X�
6/(8��1D�WHPHOMX�SUHWKRGQLK�LVNXVWDYD�V�UHYL]RULPD�HXURSVNH�NRPLVLMH��SR]QDWR�MH�GD�
XNROLNR�MHGQDND�UD]LQD�REMDYH�QD�(2-1�L�6/(8�L]RVWDQH��UHYL]RUL�LVWR�WXPDþH�NDR�NUãHQMH�
QDþHOD� WUDQVSDUHQWQRVWL� L�]DEUDQH�GLVNULPLQDFLMH��RE]LURP�GD�VPDWUDMX�NDNR�SRQXGLWHOML�
NRML�QDEDYX�SUDWH�SXWHP�6/(8�QH�UDVSRODåX�SXQLP�LQIRUPDFLMDPD�R�UD]LQL�L]PMHQD�X�'R-

NXPHQWDFLML�R�QDEDYL��

2.4. Pregled i ocjena ponuda

1DNRQ�RWYDUDQMD�GRVWDYOMHQLK�SRQXGD�VOLMHGL�SUHJOHG�L�RFMHQD�SRQXGD��'LQDPLND�RYH�ID]H�
XJRYDUDQMH� SRQDMSULMH� RYLVL� R� SUHWKRGQRP� LVNXVWYX� 1DUXþLWHOMD� L� QMHJRYLK� RYODãWHQLK�
SUHGVWDYQLND��8�QHGRVWDWNX�LVNXVWYD�1DUXþLWHOML�þHVWR�DQJDåLUDMX�L�LPHQXMX�YDQMVNR�RVR-

EOMH�� ãWR�SUDYQLNH� ãWR� WHKQLþNH�VWUXþQMDNH�NRML� VX�SRJRWRYR�QHRSKRGQL�NRG�XJRYDUDQMD�
QDEDYD�NRMH�XNOMXþXMX�SURMHNWLUDQMH� L�JUDGQMX��SRSXW�XUHÿDMD�]D�SURþLãüDYDQMH�RWSDGQH�
YRGH�LOL�XUHÿDMD�]D�SUHUDGX�SLWNH�YRGH��8VSUNRV�YHOLNRP�EURMX�RYODãWHQLK�SUHGVWDYQLND�
QDUXþLWHOMD��SRJUHãNH�WLMHNRP�SUHJOHGD�VX�þHVWH�VX�SRJUHãNH��D�QDMþHãüH�MH�ULMHþ�R�QHMHG-

QDNRP�SRVWXSDQMX��
9HOLNL�SUREOHP�X�GDQDãQMH�YULMHPH�MH�SRUHPHüHQR�VWDQMH�QD�WUåLãWX�JGMH�YLVRNH�FLMHQH�UDGD�
L�QHGRVWDWDN�DGHNYDWQH� UDGQH�VQDJH�GRYRGH�GR�VPDQMHQMD�EURM�JRVSRGDUVNLK� VXEMHNDWD�
NRML�VX�VSRVREQL�L]YUãLWL�XJRYRU�RGQRVQR�GR�VPDQMHQMD�UD]LQH�WUåLãQRJ�QDWMHFDQMD�ãWR�UH-
]XOWLUD�FLMHQDPD�SRQXGD�NRMH�YLãHVWUXNR�SUHPDãXMX�SURFLMHQMHQH�YULMHGQRVWL��3UYHQVWYHQR�
VH�RYD�VLWXDFLMD�GRJDÿD�X�VOXþDMX�QDEDYH�UDGRYD��1D�QDWMHþDMLPD�L]�YRGQR���NRPXQDOQRJ�
VHNWRUD� þLMD� MH� SURFLMHQMHQD� YULMHGQRVW� L]QDG� ��������������� NQ� SURYHGHQLP�X� ������ L�
������JRGLQL��1DUXþLWHOML�VX�]DSULPLOL�SURVMHþQR�����SRQXGD�SR�QDWMHþDMX�þLML�MH�L]QRV�ELR�
PDKRP�L]QDG�SURFLMHQMHQH�YULMHGQRVWL��=D�XVSRUHGEX�VH�PRåH�X]HWL�GD�MH�QD�QDWMHþDMLPD�
SURYHGHQLP�X�������L�������EURM�SRQXGD�ELR�L]PHÿX���L���WH�GD�QLMH�ELOR�]QDWQLK�RGVWX-

SDQMD�X�L]QRVX�SRQXGD�X�RGQRVX�QD�SURFLMHQMHQX�YULMHGQRVW�QDEDYH�
1DNRQ�L]YUãHQRJ�SUHJOHGD�L�RFMHQH�SRQXGD��1DUXþLWHOM�GRQRVL�SULSDGDMXüX�2GOXNX�R�RGDE-

LUX��8�]QDþDMQRP�EURMX�SRVWXSDND��3RQXGLWHOML�NRML�QLVX�RGDEUDQL�NRULVWH�VYRMH�]DNRQVNR�
SUDYR� L� L]MDYOMXMX�äDOEH�'.20�X�QD�2GOXNH� R� RGDELUX�� 3RVOMHGLþQR�� D� ãWR� MH� QDMSULMH�
VOXþDM�NRG�QDEDYD�UDGRYD�NRMH�XNOMXþXMX�SURMHNWLUDQMH�L�L]JUDGQMX��VOLMHGL�YLãHPMHVHþQL�SH-
ULRG�WRNRP�NRMHJ�'.20�GRQRVL�VYRMD�UMHãHQMD��1DNRQ�GRQRãHQMD�UMHãHQMD�'.20�D��XJ-

ODYQRP�VOLMHGH�GRGDWQH�äDOEH��ãWR�GRGDWQR�YUHPHQVNL�RSWHUHüXMH�WDM�XJRYRU��D�WLPH�L�GUX-

JH�YH]DQH�XJRYRUH�XQXWDU�VDPRJ�SURMHNWD��1DLPH�QHNH�DNWLYQRVWL�SURMHNWD�PHÿXRYLVQR�
VX�RYLVQH�R�GUXJLPD��QSU��8JRYRU�R�XVOXJDPD�XSUDYOMDQMD�SURMHNWRP�L�8JRYRU�R�XVOXJDPD�
VWUXþQRJ�QDG]RUD�RYLVQL�VX�R�GLQDPLFL�8JRYRUD�R�UDGRYLPD��3RVOMHGLþQR�XNROLNR�QH�GRO-
D]L�GR�SUDYRYUHPHQRJ�XJRYDUDQMD�8JRYRUD�R�UDGRYLPD��NRQ]XPDFLMD�RVWDOLK�YHü�XJRYR-

UHQLK�XJRYRUD�NDVQL�L�MDYOMDMX�VH�SLWDQMD�SRWUDåLYDQMD�GRGDWQLK�VUHGVWDYD�]ERJ�]QDþDMQH�
L]PMHQH�LQLFLMDOQLK�URNRYD�L�DQJDåLUDQRVWL�VWUXþQRJ�RVREOMD��,OL�VH�GRJDÿD�REUQXWD�VLWXDFL-
MD��GD�1DUXþLWHOML�QDPMHUQR�QH�REMDYOMXMX�QDEDYH�]D�GUXJH�SRYH]DQH�XJRYRUH�LOL�RGJDÿDMX�
GRQRãHQMH�2GOXNH� R� RGDELUX�� MHU� VX� VYMHVQL� GXJRURþQRVWL� L� VYLK� SRWHãNRüD� XJRYDUDQMD�
8JRYRUD�R�UDGRYLPD�
1DNRQ�SURWHND�URND�PLURYDQMD�SULVWXSD�VH�SRWSLVX�8JRYRUD��,DNR�VDP�SRWSLV�8JRYRUD�QH�
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SUHGVWDYOMD�L�NUDM�SRVWXSND�MDYQH�QDEDYH��XNROLNR�MH�'RNXPHQWDFLMRP�R�QDEDYL�SURSLVDQD�
REDYH]QD�GRVWDYD�-DPVWYD�]D�XUHGQR�LVSXQMHQMD�XJRYRUD�X�RGUHÿHQRP�URNX��3RJRWRYR�
X� VOXþDMX�XJRYRUD�R� UDGRYLPD�� ULMHþ� MH�R� ]QDþDMQLP�¿QDQFLMVNRP� L]QRVLPD�� ãWR�PQRJL�
RGDEUDQL�3RQXGLWHOML�QLVX�X�VWDQMX�SUDYRYUHPHQR�SULEDYLWL��8�VOXþDMX�GD�1DUXþLWHOML�SUL-
KYDWH�-DPVWYR�GRVWDYOMHQR�VD�]DNDãQMHQMHP��L�QH�WUHWLUDMX�RGDEUDQRJ�3RQXGLWHOMD�NDR�GD�
MH�RGXVWDR�RG�VYRMH�SRQXGH�L�QH�SULVWXSH�SRQRYQRP�UDQJLUDQMX��L]ODåX�VH�UL]LNX�RG�SRWHQ-

FLMDOQLK�¿QDQFLMVNLK�NRUHNFLMD��LDNR�X�WRP�WUHQX�QHPD�SODüDQMD�SUHPD�,]YRÿDþX�WH�QHPD�
VWYDUQLK�DNWLYQRVWL�QD�JUDGLOLãWLPD��6WRSD�NRUHNFLMH�RYLVL�R�EURMX�GDQD�]DNDãQMHQMD�ãWR�MH�
SURSLVDQR�3UDYLOLPD�R�¿QDQFLMVNLP�NRUHNFLMDPD�NRMD�VX�VDVWDYQL�GLR�=DMHGQLþNLK�QDFLR-

QDOQLK�SUDYLOD�

2.5. Ex-post kontrola postupka javne nabave

3ULMH�LVSODWH�¿QDQFLMVNLK�VUHGVWDYD�.RULVQLNX�SR�RGUHÿHQRP�8JRYRUX�R�QDEDYL�X�RNYLUX�
RGREUHQRJ�SURMHNWD�]D�NRML�MH�SRWSLVDQ�8JRYRU�R�GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD��SRWUHEQR�
MH�L]YUãLWL�H[�SRVW�NRQWUROX�VDPRJ�SRVWXSND�
.RQWUROX�YUãL�+937��QD�WHPHOMX�FMHORNXSQH�GRVWDYOMHQH�GRNXPHQWDFLMH�NRMD�XNOMXþXMH�
VYH�ãWR� MH�PMHURGDYQR�]D�RGUHÿHQL�SRVWXSDN�SRþHYãL�RG�XVNODÿHQRVWL�SUHGPHWD�QDEDYH�
VD�6WXGLMRP�L]YRGOMLYRVWL�NRMD�MH�WHPHOM�8JRYRUD�R�GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD�SD�GR�
,PHQRYDQMD� RYODãWHQLK� SUHGVWDYQLND� QDUXþLWHOMD�� ,]MDYD� R� VXNREX� LQWHUHVD�� ,]YMHãWDMD� R�
SURYHGHQRP�SUHWKRGQRP�VDYMHWRYDQMX�VD�]DLQWHUHVLUDQLP�JRVSRGDUVNLP�VXEMHNWLPD��'R-

NXPHQWDFLMH�R�QDEDYL� L� L]PMHQH� LVWH��REMDYOMHQLK�6WDQGDUGQLK�REUD]DFD��NDNR�QD�(2-1�
WDNR�L�X�6/(8��VYX�NRPXQLNDFLMX�1DUXþLWHOMD�L�SRWHQFLMDOQLK�3RQXGLWHOMLPD��=DSLVQLN�R�
RWYDUDQMX��=DSLVQLN�R�SUHJOHGX�L�RFMHQL�SRQXGD��SRMDãQMHQMH�SRQXGD��DåXULUDQH�SRGDWNH��
2GOXNX� R� RGDELUX�� äDOEH��5MHãHQMH� QD� åDOEH�� 3RQXGEHQD� MDPVWYD��8JRYRU�� MDPVWYD� ]D�
uredno ispunjenje ugovora.

.RQWUROD�VH�YUãL�SRSXQMDYDQMHP�XQDSULMHG�GH¿QLUDQH�NRQWUROQH�OLVWH�NRMD�MH�SUHX]HWD�L]�
=DMHGQLþNLK�QDFLRQDOQLK�SUDYLOD�����������������WH�X]LPDMXüL�X�RE]LU�3UDYLOD�R�¿QDQFLMV-
NLP�NRUHNFLMDPD�NRMD�VX�WDNRÿHU�VDVWDYQL�GLR�]DMHGQLþNLK�QDFLRQDOQLK�SUDYLOD��D�L�VDVWDYQL�
SULORJ�VDPRJ�8JRYRUD�R�GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD�
8NROLNR�+937��XWYUGH�SRVWRMDQMH�QHSUDYLOQRVWL�X�RGUHÿHQRP�SRVWXSNX�QDEDYH��SURSLVX-

MH�VH�DGHNYDWQD�VWRSD�¿QDQFLMVNH�NRUHNFLMH�]D�WDM�XJRYRU�WH�VH�XPDQMXMH�L]QRV�GRGLMHOMHQLK�
EHVSRYUDWQLK� VUHGVWDYD�� 6WRSH� VX� WDNRÿHU� SURSLVDQH� 3UDYLOLPD� R� ¿QDQFLMVNLP� NRUHNFL-
MDPD��DOL�VXNODGQR�SRMHGLQLP�RNROQRVWLPD�VYDNRJ�SRMHGLQDþQRJ�SRVWXSND�NRMH�VH�PRJX�
VPDWUDWL�RODNRWQLP��PRJXüH�MH�VPDQMHQMH�PDNVLPDOQH�VWXSH�NRUHNFLMH�]D�RGUHÿHQH�WLSRYH�
QHSUDYLOQRVWL��8NROLNR�.RULVQLN� LPD� 3ULJRYRU� QD�2GOXNX� R� QHSUDYLOQRVWL� XWYUÿHQX� RG�
VWUDQH�+937��LVWL�XSXüXMH�055)(�NDR�8SUDYOMDþNRP�WLMHOX�
3RVHEQR� MH� YDåQR� QDSRPHQXWL� NDNR� PRJXüD� NRQWUROD� SRMHGLQRJ� XJRYRUD� L� QMHJRY-

LK� L]GDWDND�QH�]DYUãDYD� VD�+937���'UXJD�7LMHOD�XQXWDU� ,QVWLWXFLRQDOQRJ�RNYLUD�SRSXW�
8SUDYOMDþNRJ� WLMHOD� L�$53$�H�X]URNXMX� VNORSOMHQH�XJRYRUH� WH� LK� SRGYUJDYDMX� YODVWLWRM�
NRQWUROL�NRMD�SRGUD]XPLMHYD�SRQRYQL�VYHREXKYDWQL�SUHJOHG�SURYHGHQRJ�SRVWXSND�QDEDYH��
1DNRQ� QDFLRQDOQRJ� SUHJOHGD�� UHYL]RUL� (XURSVNH� NRPLVLMH� WDNRÿHU� UHYLGLUDMX� RGUHÿHQL�
X]RUND� XJRYRUD� L� SRVWXSDQMH� QDFLRQDOQLK� 7LMHOD�� ,]� VYHJD� QDYHGHQRJ�� XWYUÿLYDQMH� QH-
SUDYLOQRVWL� NRMD�SRGUD]XPLMHYD�SURSLVLYDQMH�¿QDQFLMVNH�NRUHNFLMH�PRJXüH� MH� þDN�GR���
JRGLQD�QDNRQ�]DYUãQRJ�SODüDQMD�QD�SURMHNWX�LOL���JRGLQD�RG�]DWYDUDQMD�RSHUDWLYQRJ�SUR-

JUDPD��SULPMHQMXMH�VH�GXOML�URN��
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0LPR�UHGRYQH�NRQWUROH�7LMHOD�X�6XVWDYX�L�(XURSVNH�NRPLVLMH��XJRYRUL�R�QDEDYL�PRJX�ELWL�
SUHGPHW�LVWUDJH�'UåDYQRJ�RGYMHWQLãWYD�5HSXEOLNH�+UYDWVNH��'25+��LOL�(XURSVNRJ�XUHGD�
]D�ERUEX�SURWLY�SULMHYDUD��2/$)���8�VOXþDMX�GD�QDGOHåQR�VXGVNR�LOL�XSUDYQR�WLMHOR�XWYUGL�
SULMHYDUX��¿QDQFLMVND�NRUHNFLMD�L]QRVL�������

2.6. Provedba ugovora/projekta

3URYHGED�(8�SURMHNDWD�NRQNUHWQR�X�YRGQR�NRPXQDOQRP�VHNWRUX�SRGUD]XPLMHYD�L]YUãHQMH�
XJRYRUD��þLML�RSVHJ��¿QDQFLMVND�YULMHGQRVW�L�DGPLQLVWUDWLYQD�NRPSOHNVQRVW�SUHGVWDYOMDMX�
L]D]RY� ]D�.RULVQLNH�(8� VUHGVWDYD� �-DYQL� ,VSRUXþLWHOML�9RGQLK�8VOXJD��� RE]LURP� GD� VH�
YHüLQD�QMLK�X�GRVDGDãQMLP�LQYHVWLFLMVNLP�FLNOXVLPD�QLMH�VXVUHWDOD�VD�LQYHVWLFLMRP�WDNYLK�
NDUDNWHULVWLND��
3URYHGED� XJRYRUD�� NDR� VOMHGHüL� NRUDN� X� SURMHNWQRP� FLNOXVX�� RVLP� VHWD� YODVWLWLK�
VSHFL¿þQLK�SUREOHPD�SRYODþL�VD�VRERP�SUREOHPH�QDVWDOH�X�ID]L�MDYQH�QDEDYH��1DLPH�X�
VOXþDMX�L]UHþHQLK�NRUHNFLMD�QD�SURYRÿHQMH�SRVWXSDND�MDYQH�QDEDYH�.RULVQLFL�1DUXþLWHOML�
VH�VXVUHüX�VD�YHOLNLP�SUREOHPRP�X�RVLJXUDQMX�WRND�QRYFD�NRMH�]DKWLMHYDMX�XJRYRUL�R�UD-
GRYLPD��NRML�SUHGVWDYOMDMX�QDMYHüL�GLR�LQYHVWLFLMH��2YDM�SUREOHP�SRVWDMH�GRGDWQR�L]UDåHQ�
X�RQLP�VOXþDMHYLPD�NDGD�VH�NRUHNFLMD�QH�SURSLVXMH�RGPDK�QDNRQ�SURYRÿHQMD�SRVWXSND�
MDYQH�QDEDYH��YHü�VH�SURSLVXMH�WLMHNRP�SURYHGEH�XJRYRUD�R�UDGRYLPD�NRML�MH�X�SRRGPDN-

ORP�VWXSQMX�JRWRYRVWL�WM��QDNRQ�GRGDWQLK�NRQWUROD�7LMHOD�LQVWLWXFLRQDOQRJ�RNYLUD��UHYL]RUD�
(XURSVNH�NRPLVLMH�LOL�LVWUDåLWHOMD�2/$)�D��7DNYL�VOXþDMHYL�L]LVNXMX�RG�.RULVQLND�GD�PRUD�
EU]R�RVLJXUDWL�]QDþDMQD�¿QDQFLMVND�VUHGVWYD��QDMþHãüH�SXWHP�NUHGLWD��
=QDþDMQL�SUREOHPL�X�SURYHGEL�XJRYRUD�R�UDGRYLPD�WHPHOMHP�),',&�FUYHQH�NQMLJH��Uvjeti

8JRYRUD�R�JUDÿHQMX�]D�JUDÿHYLQVNH�L�LQåHQMHUVNH�UDGRYH�SR�SURMHNWLPD�1DUXþLWHOMD) nas-

WXSDMX�L�X�VOXþDMHYLPD�NDGD�WHKQLþNH�VSHFL¿NDFLMH�SURSLVDQH�'RNXPHQWDFLMH�]D�QDGPHWDQ-

MH�QLVX�XVNODÿHQH�VD�JODYQLP�SURMHNWLPD�WM��NDGD�VH�SULOLNRP�XQL¿NDFLMH�VNXSD�JODYQLK�
SURMHNDWD� QH� SURYHGH� NYDOLWHWQR� XVNODÿHQMH� WURãNRYQLND� L]� LVWLK��2VLP� QDYHGHQRJ� NDR�
SUREOHP�VH�WUHED�LVWDNQXWL�L�QHSRVWRMDQMH�NYDOLWHWQRJ�NDWDVWUD�LQVWDODFLMD�ãWR�UH]XOWLUD�L]-
GDYDQMHP�SRVHEQLK�XYMHWD�RG�QDGOHåQLK�WLMHOD�VXNODGQR�NRMLPD�VH�QH�PRJX�L]YRGLWL�UDGRYL�
QD�WHUHQX��3UHGPHWQH�XJRYRUH�WHPHOMHP�),',&�FUYHQH�NQMLJD�QDMþHãüH�NDUDNWHUL]LUD�VSRUD�
PRELOL]DFLMD�,]YRÿDþD��NDãQMHQMH�VD�L]UDGRP�L]YHGEHQLK�SURMHNDWD�WH�L]YRÿHQMH�UDGRYD�VD�
SUHPDOLP�EURMHP�UDGQLND�L�UDGQLK�HNLSD�]ERJ�þHJD�UDGRYL�QDMþHãüH�QH�]DYUãDYDMX�X�LQLFL-
MDOQR�SODQLUDQLP�URNRYLPD�
8JRYRUL� R� UDGRYLPD� NRML� VH� SURYRGH� WHPHOMHP� ),',&� äXWH� NQMLJH� �Uvjeti Ugovora 

]D� SRVWURMHQMH� L� SURMHNWLUDQMH� L� JUDÿHQMH� ]D� HOHNWURWHKQLþNH� L� VWURMDUVNH� JUDÿHYLQVNH� L�
LQåHQMHUVNH�UDGRYH�SR�SURMHNWLPD�,]YRÿDþD��XNOMXþXMX��SURMHNWLUDQMH��LGHMQL�SURMHNW��JODY-

QL�SURMHNW�� L]YHGEHQL�SURMHNW��SURMHNW�L]YHGHQRJ�VWDQMD���GRELYDQMH�RGREUHQMD�L�GR]YROD�
�XYMHWL� L� VXJODVQRVWL� MDYQRSUDYQLK� L�GUXJLK� WLMHOD�� ORNDFLMVND�GR]YROD��JUDÿHYLQVND�GR]-
YROD��� L]JUDGQMH�SRVWURMHQMD��XNOMXþLYR�GREDYD� L�XJUDGQMD�RSUHPH��SXãWDQMD�SRVWURMHQMD�
X�SRJRQ��REXNH�RVREOMD�1DUXþLWHOMD��GRND]LYDQMD�WUDåHQLK�SDUDPHWDUD�X�SRNXVQRP�UDGX�L�
WLMHNRP�WHVWRYD�SR�GRYUãHWNX��XNOMXþLYR�SURYHGEH�WHKQLþNRJ�SUHJOHGD��9Hü�X�ID]L�SURMHN-

WLUDQMD�WH�LVKRÿHQMD�JUDÿHYLQVNH�GR]YROH�LOL�HYHQWXDOQR�L]PMHQH�ORNDFLMVNH�GR]YROH�GRO-
D]L�GR�NDãQMHQMD��X�RGQRVX�QD�PHÿX�URNRYH�SUHGYLÿHQH�XJRYRURP��3RãWR�XJRYRULPD�QLVX�
SUHGYLÿHQH�XJRYRUQH�ND]QH�]D�NDãQMHQMH�X�SRMHGLQLP�ID]DPD�XJRYRUD�þHVWR�VH�GRJRGL�
GD�VH�QD�SURMHNWLUDQMH�SRWURãL�GREDU�GLR�YUHPHQD�SUHGYLÿHQRJ�]D�L]JUDGQMX�SRVWURMHQMD�
8�NRQNUHWQLP�SULPMHULPD�SURYHGEH�YRGQR�NRPXQDOQLK�(8�VX¿QDQFLUDQLK�SURMHNDWD��GR�
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VDGD�MH�X�þDN���QDYUDWD�GRãOR�GR�SRNUHWDQMD�SUHGVWHþDMD�LOL�OLNYLGDFLMH�QDG�QRVLWHOMHP�]D-
MHGQLFH�SRQXGLWHOMD�ãWR�MH�GRYHOR�GR�GRGDQLK�NDãQMHQMD�X�SURYHGEL�WLK�SURMHNDWD��1DYH-
GHQR�MH�X�WUL�VOXþDMD�UH]XOWLUDR�VD�UDVNLGLPD�SRVWRMHüLK�XJRYRUD�GRN�MH�X�MHGQRP�VOXþDMX�
SURYHGEX�XJRYRUD�QDVWDYLR�VROLGDUQL�NRQ]RUFLMVNL�SDUWQHU�
,VNXVWYHQR� VH� SRND]DOR� GD� GLR�.RULVQLND�1DUXþLWHOMD� �-DYQL� ,VSRUXþLWHOML�9RGQLK�8VOX-

JD�� SUHNDVQR� XNOMXþXMH� RVREOMH� NRMH� üH� XSUDYOMDWL� SRVWURMHQMLPD� X� SURYHGEX�8JRYRUD��
1SU��RVREOMH�NRMH�üH�XSUDYOMDWL�XUHÿDMHP�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD�QRPLQLUDQR�MH�L�
HGXFLUDQR�WHN�X�]DYUãQRM�ID]L�3RNXVQRJ�UDGD��NRMLP�LQDþH�XSUDYOMD�,]YRÿDþ��3XQR�H¿NDV-
QLMH�]D�NDVQLMH�XSUDYOMDQMH�SRVWURMHQMLPD�ELOR�EL�GD�RVREOMH�NRMH�üH�XSUDYOMDWL�LVWLPD�EXGH�
XNOMXþHQR�X�SURYHGEX�XJRYRUD�RG�VDPRJ�SRþHWND�WDNR�GD�VH�XSR]QD�VD�VYLP�WHKQLþNLP�
VSHFL¿þQRVWLPD�LVWLK�WH�GD�VXGMHOXMH�WLMHNRP�FLMHORJ�SHULRGD�3RNXVQRJ�UDGD�L�XSR]QD�VH�VD�
NDUDNWHULVWLNDPD�L�FLNOXVLPD�LQÀXHQWD�
.DGD� MH� ULMHþ�R�8JRYRULPD�R�XVOXJDPD�VWUXþQRJ�QDG]RUD��GLR�XJRYRUD� LPD�RGUHGEX�R�
SODüDQMX�XVOXJH�QDG]RUD�VXNODGQR�SRVWRWNX�UHDOL]DFLMH�8JRYRUD�R�UDGRYLPD��ãWR�VH�þHVWR�
SRND]DOR� SUREOHPDWLþQLP�� 1DLPH�� PQRJL� 8JRYRUL� R� QDG]RUX� VX� L]YUãDYDQL� RG� VWUDQH�
SRG�L]YUãLWHOMD��RELþQR�PDOLK�SRGX]HWQLND�X�IRUPL�PDQMLK�XUHGD�RYODãWHQLK�LQåHQMHUD��8�
VOXþDMX�GD�QH�SRVWRML�PRJXüQRVW�GRELYDQMD�XJRYRUQRJ�SUHGXMPD��D�,]YRÿDþ�LPD�VODELMX�UH-
DOL]DFLMX�QD�SRþHWNX�VYRJ�8JRYRUD��GROD]L�R]ELOMQLK�¿QDQFLMVNLK�SUREOHPD�L�QHOLNYLGQRVWL�
XSUDYR�RYLK�SRG�L]YUãLWHOMD��

6SUMHþDYDQMH�� DOL� L� XWYUÿLYDQMH� QHSUDYLOQRVWL� L� SULMHYDUD� XQXWDU�(6,� IRQGRYD�� SUHGVWDY-

OMD�VXãWLQX�SRVOD�VYLK�7LMHOD�XQXWDU�LQVWLWXFLRQDOQL�RNYLU�]D�XSUDYOMDQMH�2SHUDWLYQLP�SUR-

JUDPRP�.RQNXUHQWQRVW�L�NRKH]LMD��1HSUDYLOQRVWL�XWYUÿHQH�QD�UD]LQL�SRMHGLQRJ�XJRYRUD�
X�VNORSX�(8�VX¿QDQFLUDQRJ�SURMHNWD�PRJX�GRYHVWL�GR�XVNUDWH�VUHGVWDYD�SURSLVLYDQMHP�
¿QDQFLMVNH�NRUHNFLMD��2E]LURP�GD�VQRãHQMH�¿QDQFLMVNRJ�WHUHWD�]D�XVNUDüHQD�VUHGVWYD�X�
FLMHORVWL�SDGD�QD�.RULVQLND��HYLGHQWQR�MH�GD�¿QDQFLMVNH�NRUHNFLMH�PRJX�GRYHVWL�GR�REXVW-
DYH�FLMHORJ�SURMHNWD��ãWR�EL�VH�QHJDWLYQR�RGUD]LOR�QD�FLMHOL�VXVWDY�SRYODþHQMD�(8�VUHGVWDYD��
,QIUDVWUXNWXUQL�SURMHNWL�SRVHEQR�VX�UDQMLYL�]ERJ�VYRMH�NRPSOHNVQRVWL�L�SRVOMHGLþQR�YHOLNH�
LQYHVWLFLMVNH�YULMHGQRVWL��2YLVQR�R�YULMHGQRVWL�XJRYRUD�L�YLVLQL�¿QDQFLMVNH�NRUHNFLMH�PRJX�
ELWQR�XJUR]LWL�VDPX�¿QDQFLMVNX�HJ]LVWHQFLMX�.RULVQLND��
.DNR�EL�VH�RYD�VLWXDFLMD�L]EMHJOD��WM��NDNR�EL�VH�UL]LN�]D�QMHQR�SRMDYOMLYDQMH�VYHR�QD�SULK-

YDWOMLYL�PLQLPXP��SRWUHEQD�MH�SULMH�VYHJD�NRQVWDQWQD�HGXNDFLMD�VYLK�GLRQLND�X�SURFHVX��
7DNRÿHU�MH�SRWUHEQR�GD�VYL�GLRQLFL�X�SURFHVX�NRQWLQXLUDQR�NRPXQLFLUDMX��UD]PMHQMXMX�VYR-

MD�]QDQMD�L�LVNXVWYD�R�SUREOHPDWLFL��%URM�VOXþDMHYD�XWYUÿHQLK�QHSUDYLOQRVWL�L�GDOMH�MH�YLVRN�
WH�MH�QHRSKRGQR�QDVWDYLWL�V�QDSRULPD�NDNR�EL�VH�VWXSD�XWYUÿHQLK�QHSUDYLOQRVWL�X�EXGXüLP�
XJRYRULPD�VYHOD�QD�PLQLPXP��

LITERATURA

>�@� =DMHGQLþND�QDFLRQDOQD�SUDYLOD��9HU]LMD����������WUDYQMD������
>�@� -DYQD� QDEDYD� �� VPMHUQLFH� ]D� SUDNWLþDUH� R� L]EMHJDYDQMX� QDMþHãüLK� SRJUHãDND� X�

SRVWXSFLPD�MDYQH�QDEDYH�X�RNYLUX�SURMHNDWD�¿QDQFLUDQLK�L]�HXURSVNLK�VWUXNWXUQLK�L�
LQYHVWLFLMVNLK�IRQGRYD��YHOMDþD������
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EUROPSKE UNIJE

Mariela Sjekavica Klepo, Robert Kartelo

6$ä(7$.��2EYH]D�XVSRVWDYH�RUJDQL]DFLMVNH�VWUXNWXUH�SRWUHEQH�]D�XVSMHãQR�XSUDYOMDQMH�
SURMHNWLPD� WH� LPHQRYDQMD�YRGLWHOMD�SURMHNDWD�� XNOMXþLYR�GH¿QLUDQMH�QMHJRYH�XORJH�� ]D-
GDWDND�L�RGJRYRUQRVWL�VXNODGQR�UHOHYDQWQRM�HXURSVNRM�L�QDFLRQDOQRM�OHJLVODWLYL��DNWXDOQL�
VX�L]D]RYL�QD�SURMHNWLPD�X�+UYDWVNRM��'DQL�L]D]RYL�LPDMX�L�GRGDWQH��NDUDNWHULVWLþQR�VHN-

WRUVNH�HOHPHQWH�X�NRQWHNVWX�XVSMHãQRVWL�SURYHGEH�SURMHNDWD�NRML�VX�VX¿QDQFLUDQL�VUHGVWYL-
PD�(XURSVNH�XQLMH��D�]D�NRMH�VX�+UYDWVNH�YRGH�RGJRYRUQH�X�VYRMVWYX�3RVUHGQLþNRJ�WLMHOD�
UD]LQH����&LOM�RYRJ�UDGD�MH�SUHJOHGQR�SULND]DWL�L�DQDOL]LUDWL�SRVWRMHüX�VLWXDFLMX�WH�IRUPL-
UDWL�SUHSRUXNH�]D�XQDSUMHÿHQMH�XSUDYOMDQMD�RYLP�SURMHNWLPD�V�QDJODVNRP�QD�XORJDPD�L�
]DGDFLPD�YRGLWHOMD�SURMHNWD��8�VYUKX�RVWYDUHQMD�SUHGPHWQRJ�FLOMD�QDSUDYOMHQ�MH�SUHVMHN�
UHOHYDQWQH� OLWHUDWXUH�QD�SRGUXþMX��RSLVDQ�]QDþDM� L�QDþLQ� IRUPLUDQMD� WLPD�]D�XSUDYOMDQMH�
SURMHNWLPD� WH�XORJH� L� RGJRYRUQRVWL� YRGLWHOMD�SURMHNWD��3RWRP� MH� L]YUãHQD�NYDQWLWDWLYQD�
L�NYDOLWDWLYQD�DQDOL]D�XVOXJD�NRMH�VH�XJRYDUDMX�X�NRQWHNVWX�XSUDYOMDQMD�(8�SURMHNWLPD�
YRGQH�LQIUDVWUXNWXUH��.YDQWLWDWLYQD�DQDOL]D�SRGUD]XPLMHYD�DQDOL]X�¿QDQFLMVNLK�VUHGVWDYD�
SUHGYLÿHQLK�]D�XVOXJX�XSUDYOMDQMD�SURMHNWLPD��.YDOLWDWLYQD�DQDOL]D�SRGUD]XPLMHYD�DQDO-
L]X��RGJRYRUQRVWL�L�WLS�-HGLQLFD�]D�SURYHGEX�SURMHNDWD��YUVWH�WURãNRYD�NRML�VH�SRWUDåXMX�
X�VNORSX�SURMHNWQRJ�HOHPHQWD�XSUDYOMDQMD�SURMHNWLPD��YHOLþLQX�SURMHNWQRJ�WLPD�WH�VYHR-

EXKYDWQX�DQDOL]X�XORJH�L�GRGLMHOMHQLK�RGJRYRUQRVWL�YRGLWHOMD�SURMHNWD��$QDOL]LUDQL�SRGDFL�
VX�VWDYOMHQL�X�OLWHUDWXUQL�NRQWHNVW��VXNODGQR�þHPX�VX�GH¿QLUDQH�SUHSRUXNH�L�VPMHUQLFH�]D�
GDOMQML�UD]YRM�XSUDYOMDQMD�SURMHNWLPD�L�EXGXüD�LVWUDåLYDQMD�
./-8ý1(�5,-(ý,��(8�SURMHNWL��-HGLQLFD�]D�SURYHGEX�SURMHNDWD��302PHWRGRORJLMD��SUR-

MHNWQL�WLP��3RVUHGQLþNR�WLMHOR����XSUDYOMDQMH�SURMHNWLPD��YRGLWHOM�SURMHNWD

MANAGER OF EU CO-FINANCED PROJECTS

$%675$&7��7KH�REOLJDWLRQ�WR�HVWDEOLVK�WKH�RUJDQL]DWLRQDO�VWUXFWXUH�QHHGHG�IRU�VXFFHVV-
IXO�SURMHFW�PDQDJHPHQW�DQG�DSSRLQWLQJ�D�SURMHFW�PDQDJHU��LQFOXGLQJ�WKH�GH¿QLWLRQ�RI�KLV�
UROHV�� WDVNV�DQG�UHVSRQVLELOLWLHV� LQ�DFFRUGDQFH�ZLWK�WKH�UHOHYDQW�(XURSHDQ�DQG�QDWLRQDO�
OHJLVODWLRQ�DUH�WKH�SUHVHQW�FKDOOHQJHV�IRU�SURMHFWV�LQ�&URDWLD��7KHVH�FKDOOHQJHV�DOVR�KDYH�
DGGLWLRQDO��FKDUDFWHULVWLFDOO\�VHFWRUDO�HOHPHQWV�LQ�WKH�FRQWH[W�RI�D�VXFFHVVIXO�LPSOHPHQ-
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WDWLRQ�RI�SURMHFWV�WKDW�DUH�FR�¿QDQFHG�ZLWK�(XURSHDQ�8QLRQ�IXQGV��IRU�ZKLFK�+UYDWVNH�
YRGH��DV�DQ�,QWHUPHGLDWH�%RG\�/HYHO����LV�UHVSRQVLEOH��7KH�SDSHU�DLPV�WR�SUHVHQW�DQ�RYHU-
YLHZ�DQG�DQDO\VLV�RI�WKH�FXUUHQW�VLWXDWLRQ�DQG�WR�R൵HU�UHFRPPHQGDWLRQV�IRU�LPSURYLQJ�
WKH�PDQDJHPHQW�RI�WKHVH�SURMHFWV��ZLWK�DQ�HPSKDVLV�RQ�WKH�UROHV�DQG�WDVNV�RI�D�SURMHFW�
PDQDJHU��7R�WKLV�HQG��WKH�SDSHU�SURYLGHV�D�UHYLHZ�RI�WKH�UHOHYDQW�OLWHUDWXUH�LQ�WKH�¿HOG�
DQG�D�GHVFULSWLRQ�RI�WKH�VLJQL¿FDQFH�DQG�PDQQHU�RI�HVWDEOLVKLQJ�D�SURMHFW�WHDP��LQFOXGLQJ�
WKH�UROHV�DQG�UHVSRQVLELOLWLHV�RI�D�SURMHFW�PDQDJHU��7KLV�LV�IROORZHG�E\�D�TXDQWLWDWLYH�DQG�
TXDOLWDWLYH�DQDO\VLV�RI�WKH�VHUYLFHV�WKDW�DUH�FRQWUDFWHG�LQ�WKH�FRQWH[W�RI�SURMHFW�PDQDJH-
PHQW�RI�(8�FR�¿QDQFHG�ZDWHU�LQIUDVWUXFWXUH�SURMHFWV��7KH�TXDQWLWDWLYH�DQDO\VLV�SHUWDLQV�
WR�DQ�DQDO\VLV�RI�WKH�¿QDQFLDO�IXQGV�SODQQHG�IRU�WKH�VHUYLFH�RI�SURMHFW�PDQDJHPHQW��7KH�
TXDOLWDWLYH� DQDO\VLV� DGGUHVVHV� WKH� UHVSRQVLELOLWLHV� DQG� W\SHV�RI�3URMHFW� ,PSOHPHQWDWLRQ�
8QLWV��WKH�W\SHV�RI�FRVWV�FODLPHG�ZLWKLQ�WKH�SURMHFW�HOHPHQW�³3URMHFW�PDQDJHPHQW´��WKH�
VL]H�RI�D�SURMHFW�WHDP�DQG�DQ�RYHUDOO�DQDO\VLV�RI�WKH�UROHV�DQG�DVVLJQHG�UHVSRQVLELOLWLHV�RI�
D�SURMHFW�PDQDJHU��7KH�DQDO\VHG�GDWD�LV�WKHQ�SXW�LQWR�WKH�FRQWH[W�RI�WKH�UHOHYDQW�OLWHUDWXUH��
EDVHG�RQ�ZKLFK�WKH�UHFRPPHQGDWLRQV�DQG�JXLGHOLQHV�IRU�IXUWKHU�GHYHORSPHQW�RI�SURMHFW�
PDQDJHPHQW�DQG�IXWXUH�UHVHDUFK�DUH�GH¿QHG�
.(<:25'6� (8�SURMHFWV��3URMHFW�,PSOHPHQWDWLRQ�8QLW��302PHWKRGRORJ\��SURMHFW�WHDP��
,QWHUPHGLDWH�%RG\�/HYHO����SURMHFW�PDQDJHPHQW��SURMHFW�PDQDJHU

1. UVOD 

9RGLWHOM� SURMHNWD� MH� RVRED� QD� þHOX� WLPD� RGJRYRUQRJ� ]D� XVSMHK� SURMHNWD� �5DGXMNRYLü��
�������%URMQD�VX�LVWUDåLYDQMD�SRND]DOD�SR]LWLYQX�YH]X�L]PHÿX�NRPSHWHQWQRJ�XSUDYOMDQMD�
SURMHNWLPD�L�XVSMHãQLK�SURMHNWQLK�LVKRGD��)HJHU�L�7KRPDV��������0LU�L�3LQQLQJWRQ��������
6HUUDGRU�L�7XUQHU���������ãWR�MH�RVRELWR�ELWQD�SUHPLVD�X�GMHODWQRVWLPD�NRMH�VX�WUDGLFLRQD-
OQR�SURMHNWQR�RULMHQWLUDQH��NDR�ãWR�MH�WR�JUDÿHYLQDUVWYR��
,VWR� MH�SUHSR]QDWR�X�NRQWHNVWX�GRPDüHJ�]DNRQRGDYVWYD�X� WUHQXWNX�SUHG]DGQMH� L]PMHQH�
=DNRQD� R� SRVORYLPD� L� GMHODWQRVWLPD� SURVWRUQRJ� XUHÿHQMD� L� JUDGQMH� �11� �������� NR-

MRP� YRGLWHOM� SURMHNWD� SRSULPD� ]DNRQRGDYQR� SUHSR]QDWX� �L� X� RGUHÿHQLP� VOXþDMHYLPD��
REDYH]QX��XORJX�QD�SURMHNWLPD�JUDGQMH�L�SURVWRUQRJ�XUHÿHQMD��=DNRQ�MH�SUL�WRPH�GH¿QLUDR�
PLQLPDOQH�]DKWMHYH�NRMH�YRGLWHOM�SURMHNWD�WUHED�LVSXQLWL�WH�VOXþDMHYH�X�NRMLPD�MH�LQYHVWL-
WRU�GXåDQ�LPHQRYDWL�LVWRJ��=DNRQRP�R�SRVORYLPD�L�GMHODWQRVWLPD�SURVWRUQRJ�XUHÿHQMD�L�
JUDGQMH��11���������NRML�VWXSD�QD�VQDJX����VLMHþQMD��������RYH�VH�RGUHGEH�GHWDOML]LUDMX�L�
SRGUREQLMH�UD]UDÿXMX��6XNODGQR�QMLPD��LQYHVWLWRU�NRML�MH�REYH]QLN�MDYQH�QDEDYH�MH�REYH-
]DQ�LPHQRYDWL�YRGLWHOMD�SURMHNWD�X�VOXþDMX�XODJDQMD�VUHGVWDYD�X��JUDGQMX�LQIUDVWUXNWXUQLK�
L�GUXJLK�JUDÿHYLQD��RVLP�FHVWD��XNXSQH�LQYHVWLFLMVNH�YULMHGQRVWL�YHüH�RG����PLOLMXQD�NXQD�
�EH]�3'9�D���JUDGQMX�FHVWD�XNXSQH� LQYHVWLFLMVNH�YULMHGQRVWL�YHüH�RG����PLOLMXQD�NXQD�
�EH]�3'9�D���JUDGQMX�]JUDGD�MDYQH�QDPMHQH�XNXSQH�LQYHVWLFLMVNH�YULMHGQRVWL�YHüH�RG����
PLOLMXQD�NXQD��EH]�3'9�D���LVWRGREQX�JUDGQMX�YLãH�]JUDGD�NRMH�VX�GMHORPLþQR�LOL�SRWSXQR�
QDPLMHQMHQH�VWDQRYDQMX��JUDGH�VH�QD�SRGUXþMX�LVWRJ�JUDGD�LOL�RSüLQH�L�LPDMX�XNXSQR�YLãH�
RG����� VWDQRYD��9RGLWHOM� SURMHNWD� SUL� WRP�PRUD� LPDWL�PLQLPDOQR�RVDP�JRGLQD� UDGQRJ�
LVNXVWYD�QD�RGJRYDUDMXüLP�SRVORYLPD��V�REUD]RYDQMHP�L]�]QDQVWYHQRJ�SRGUXþMD�WHKQLþNLK�
]QDQRVWL� WH� LPDWL� SRWUHEQD� ]QDQMD� L]� SRGUXþMD� XSUDYOMDQMD� SURMHNWLPD� �PHÿXQDURGQR�
SUL]QDWX� RYMHUX� VSRVREQRVWL� L]� SRGUXþMD� XSUDYOMDQMD� SURMHNWRP� LOL� RGJRYDUDMXüH� REUD-
]RYDQMH�GH¿QLUDQR�=DNRQRP��
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6�GUXJH�VWUDQH��UHJXODWLYD�(XURSVNH�XQLMH�MH�YHü�JRGLQDPD�MDVQD�X�QXåQRVWL�RVLJXUDQMD�
VXVWDYQRJ��RUJDQL]LUDQRJ�L�NRPSHWHQWQRJ�XSUDYOMDQMD�SURMHNWRP��RG�LQWHUYHQFLMVNH�ORJLNH�
GH¿QLUDQH�NUR]�3URMHFW�&\FOH�0DQDJHPHQW��'LUHNWLYX�(8������������9RGLþD�]D�L]UDGX�
VWXGLMD�L]YRGOMLYRVWL��¿QDQFLMVNL�UHJXODWRUQL�RNYLU�L�VWUDWHJLMH�]D�RIRUPOMLYDQMH�-HGLQLFD�]D�
SURYHGEX�SURMHNDWD��.DUWHOR�HW�DO����������3RUXND�R�YDåQRVWL�L�QXåQRVWL�XSUDYOMDQMD�SUR-

MHNWLPD�GDQD�MH�L�NUR]�0HWRGRORJLMX�]D�XSUDYOMDQMH�SURMHNWRP�(XURSVNH�NRPLVLMH�±�302

(2016).

3RWRQMD�MH�DQDOL]LUDQD�X�NRQWHNVWX�QDþLQD�GH¿QLUDQMD�XORJD�L�RGJRYRUQRVWL�YRGLWHOMD�SUR-

MHNWD��þLPH�MH�L]JUDÿHQ�WHRULMVNL�RNYLU�]D�DQDOL]X�NRMD�MH�SUHGPHW�RYRJ�UDGD��D�WLþH�VH�XS-

UDYOMDQMD�SURMHNWLPD�]D�NRMH�VX�+UYDWVNH�YRGH�]DGXåHQH�X�VYRMVWYX�3RVUHGQLþNRJ�WLMHOD�
���5H]XOWDWL�SUHGPHWQH�DQDOL]H�VX�VWDYOMHQL�X�NRQWHNVW�VSR]QDMD�L]�WHRULMVNRJ�RNYLUD��QD�
WHPHOMX� þHJD� VX� GH¿QLUDQH� RGJRYDUDMXüH� SUHSRUXNH� L� VPMHUQLFH� ]D� EXGXüH� XSUDYOMDQMH�
SURMHNWLPD��5H]XOWDWL�RYH�DQDOL]H�VX�QDPLMHQMHQL�SUYHQVWYHQR�SRVWRMHüLP�L�SRWHQFLMDOQLP�
NRULVQLFLPD�EHVSRYUDWQLK�VUHGVWDYD��VWUXþQMDFLPD�NRML�UDGH�X�6XVWDYX�XSUDYOMDQMD�L�NRQ-

WUROH�(6,�IRQGRYD��SRWHQFLMDOQLP�SRQXGLWHOMLPD�XVOXJH�XSUDYOMDQMD�SURMHNWRP�QD�WUåLãWX�WH�
ãLURM�]DLQWHUHVLUDQRM�MDYQRVWL�

2. VODITELJ PROJEKTA I PROJEKTNI TIM

8ORJH�L�RGJRYRUQRVWL�YRGLWHOMD�SURMHNWD�þHVW�VX�L]YRU�QHUD]XPLMHYDQMD�X�SUDNVL��VD�¿QDQ-

FLMVNRJ�L�NYDOLWDWLYQRJ�DVSHNWD��NDR�ãWR�VX�SRND]DOL�UH]XOWDWL�XJRYDUDQMD�XVOXJH�XSUDYO-
MDQMD�SURMHNWLPD�X�5HSXEOLFL�+UYDWVNRM��.DUWHOR�L�6MHNDYLFD���������=DNRQRGDYQL�RNYLU�MH�
RVLJXUDR�UHJXODWRUQX�REYH]X�LPHQRYDQMD�L�PLQLPDOQH�NULWHULMH�VSRVREQRVWL�YRGLWHOMD�SUR-

MHNDWD�MDYQLK�LQYHVWLFLMD�X�+UYDWVNRM��PHÿXWLP��L]RVWDOR�MH�UD]XPLMHYDQMH�VUåL�RQRJD�ãWR�EL�
YRGLWHOM�SURMHNWD�WUHEDR�UDGLWL��NRMH�VX�PX�RGJRYRUQRVWL��]DãWR�VX�ELWQH�L�NDNYD�MH�QMHJRYD�
GRGDQD�YULMHGQRVW�QD�SURMHNWLPD��
9RGLWHOM� SURMHNWD� MH�� YUHPHQVNL� JOHGDQR�� UD]PMHUQR� QRYD� REYH]QD� XORJD� QD� MDYQLP�
JUDÿHYLQVNLP� SURMHNWLPD� X�+UYDWVNRM�� 3URIHVLMD� YRGLWHOMD� SURMHNWD� GROD]L� L]� LQR]HPQH�
SUDNVH� L� WUåLãQH�HNRQRPLMH�RULMHQWLUDQH�QD�SUHWHåLWR�SRVORYDQMH�SURMHNWLPD�X�NRMLPD�VX�
YRGLWHOML�SURMHNWD��HQJO��SURMHFW�PDQDJHUV��NOMXþQL�UXNRYRGLRFL�RSHUDWLYQRJ�SRVORYDQMD�
�5DGXMNRYLü���������=ERJ�SRNULYDQMD�L�REMHGLQMDYDQMD�QL]D�IXQNFLMD�NRMLPD�VH�GUXJL�VX-

GLRQLFL�X�JUDGQML�QH�EDYH�QD�HNVSOLFLWDQ�QDþLQ��D�SRUDVWRP�YULMHGQRVWL��VORåHQRVWL� L� WUD-
MDQMD� SURMHNDWD�� UD]YRM� SURIHVLMH� XSUDYOMDQMD� SURMHNWRP� MH� SRVWDOD� QHPLQRYQD� QXåQRVW��
9RGLWHOM�SURMHNWD�MH�RVRED�RGJRYRUQD�]D�XVSMHãQR�XSUDYOMDQMH�SURMHNWRP��þLPH�XWMHþH�QD�
GRSULQRV�YMHURMDWQRVWL�XVSMHãQLK�SURMHNWQLK�LVKRGD��6YL�GUXJL�VXGLRQLFL�X�JUDÿHYLQVNRP�
SURMHNWX�VX�SRVYHüHQL�LVNOMXþLYR�SRMHGLQRM�ID]L�SURMHNWQRJ�FLNOXVD��NRQFLSLUDQMH��SODQL-
UDQMH��L]YRÿHQMH��XSRUDED�L�RGUåDYDQMH���GRN�MH�YRGLWHOM�SURMHNWD�RQDM�NRML�EL�SURMHNW�WUH-
EDR�YRGLWL�RG�SRþHWND�GR�NUDMD��LPDMXüL�QD�XPX�SURMHNWQH�LQSXWH�L�YRGHüL�VH�XVSMHãQRP�
LVSRUXNRP�NDR� LPSHUDWLYQRP�VYRJ�GMHORYDQMD� L�RGOXþLYDQMD��'UXJLP�ULMHþLPD��YRGLWHOM�
SURMHNWD�MH�VWUXþQD�ÄSURGXåHQD�UXND³�LQYHVWLWRUD�X�RVWYDUHQMX�SURMHNWQLK�FLOMHYD��RVWYDUHQ-

MD�SURMHNWQH�LVSRUXNH�QD�YULMHPH��XQXWDU�EXGåHWD��X�SXQRP�RSVHJX��V�WUDåHQRP�UD]LQRP�
NYDOLWHWH��X]�]DGRYROMVWYR�NUDMQMLK�NRULVQLND�WH�SUXåDQMH�VRFLMDOQH��HNRQRPVNH�LOL�RNROLãQH�
YULMHGQRVWL�]DMHGQLFL��LWG����6YL�GUXJL�VXGLRQLFL�VH�VNUEH�VDPR�R�RGUHÿHQRP�VHJPHQWX�SUR-

MHNWQH�LVSRUXNH��QSU��VWXGLML�L]YRGOMLYRVWL��SURMHNWQRM�GRNXPHQWDFLML��ULMHãHQR�LPRYLQVNR�
SUDYQLP�RGQRVLPD��L]GDQLP�GR]YRODPD��L]UDÿHQRM�SURMHNWQRM�DSOLNDFLML��L]JUDÿHQRP�RE-

MHNWX��RGUåDYDQMX���DOL�QH�L�R�RVWYDUHQMX�FLOMHYD�FMHORNXSQRJ�SURMHNWQRJ�SRWKYDWD�
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9RGLWHOM�SURMHNWD�VXGMHOXMH�X�VYLP�ID]DPD�SURMHNWD��=D�NRMH�MH�VYH�UDGQH�]DGDWNH�RGJRYR-

UDQ�X�WLMHNX�SURMHNWD��QD�YUOR�MH�VOLNRYLW�QDþLQ�GH¿QLUDQR�302�PHWRGRORJLMRP���������8�
VWXSFLPD����L����X�7DEOLFL���GDQ�MH�SUHJOHG�XORJD�]D�NRMH�MH�YRGLWHOM�SURMHNWD�VDPRVWDOQR�
RGJRYRUDQ��D�X�NRMLPD�VXGMHOXMH�NDR�SRGUãND�GUXJLP�VXGLRQLFLPD��X�RGQRVX�QD�SRMHGLQH�
ID]H�åLYRWQRJ�FLNOXVD�SURMHNWD�VXNODGQR�302�PHWRGRORJLML��������

7DEOLFD����2GJRYRUQRVWL�YRGLWHOMD�SURMHNWD

ID Odgovornosti voditelja projekta (PM2, 2016)
Aktivnost

postoji
Broj

projekata
Iniciranje

IN.1
5D]YRM�SURMHNWQH� WDEHOH��X]�SRGUãNX�SRVORYQRJ�
PHQDGåHUD

Planiranje

P.1 2UJDQL]LUDQMH�SRþHWQRJ��NLFN�Rৼ��VDVWDQND
P.2 3ULSUHPD�.QMLJH�SURMHNWD

P.3
3ULSUHPD� PDWULFH� LQWHUHVQLK� VXGLRQLND� QD�
SURMHNWX

P.4 3ULSUHPD�SODQD�QDEDYH

P.5

.RRUGLQLUDQMH� VYLK� DNWLYQRVWL� XNOMXþHQLK� X�
UD]YRM�UDGQRJ�SODQD�SURMHNWD��:%6�D��SURFMHQH�
WURãNRYD�� YUHPHQVNR� SODQLUDQMH� SURMHNWQLK�
DNWLYQRVWL�

8

P.6

3ULSUHPD�SODQD�SULKYDüDQMD�LVSRUXND��X]�PRJXüX�
SRGUãNX� RVLJXUDYDWHOMD� NYDOLWHWH� QD� SURMHNWX��
XUHGD� ]D� XSUDYOMDQMH� SURMHNWLPD� L� GUXJLK�
SURMHNWQLK�LQWHUHVQLK�VXGLRQLND

P.7
3ULSUHPD�SODQD� WUDQ]LFLMH�SURMHNWQLK� LVSRUXND�X�
UHGRYLWR�SRVORYDQMH

P.8

3RGUãND� SRVORYQRP� PHQDGåPHQWX� X� SULSUHPL�
SODQD� SRVORYQH� LPSOHPHQWDFLMH�� $åXULUDQMH�
UDGQRJ� SODQD� SURMHNWD� NDNR� EL� VH� XNOMXþLOH� VYH�
DNWLYQRVWL�SRVORYQH�LPSOHPHQWDFLMH�NRMH�SDGDMX�
XQXWDU�RGJRYRUQRVWL�SURMHNWD

I.1 2UJDQL]DFLMD�L]YUãQRJ�NLFN�Rৼ�VDVWDQND
I.2 .RRUGLQDFLMD�VYLP�SURMHNWQLP�DNWLYQRVWLPD 8

I.3 ,]YUãHQMH�VYLK�DNWLYQRVWL�RVLJXUDQMD�NYDOLWHWH 8

I.4
3URMHNWQR�L]YMHãWDYDQMH��RVLP�L]YMHãWDMD�YDQMVNH�
revizije)

12

I.5
2VLJXUDQMH� VYLK� SRWUHEQLK� LQIRUPDFLMD�
SURMHNWQRP�WLPX�NDNR�EL�L]YUãLOL�VYRMH�]DGDWNH 18

PK.1 3UDüHQMH�VYLK�SURMHNWQLK�DNWLYQRVWL 13
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PK.2 3UDüHQMH�L�NRQWUROD�YUHPHQVNRJ�SODQD� 16

PK.3 3UDüHQMH�L�NRQWUROD�SURUDþXQD 22

PK.4 8SUDYOMDQMH�SURMHNWQLP�LQWHUHVQLP�GLRQLFLPD 27

PK.5 8SUDYOMDQMH�SURFHVRP�SURMHNWQLK�]DKWMHYD
PK.6 3UDüHQMH�L�NRQWUROD�SURMHNWQLK�SURPMHQD 11

PK.7 3UDüHQMH�L�NRQWUROD�UL]LND

PK.8
3UDüHQMH� SUREOHPD� L� RGOXþLYDQMH� R� QDþLQX�
XSUDYOMDQMD�QMLPD 11

PK.9
2VLJXUDQMH�GD�VX�VYH�NRQWUROH�SURMHNWQH�NYDOLWHWH�
L]YUãHQH�NDNR�MH�L�SODQLUDQR

PK.10 8SUDYOMDQMH�SULKYDüDQMHP�LVSRUXND

PK.11
3UDüHQMH�L�NRQWUROD�WUDQ]LFLMH�SURMHNWQLK�LVSRUXND�
u redovno poslovanje

PK.12

3RGUãND�SRVORYQRP�PHQDGåPHQWX�X�XSUDYOMDQMX�
DNWLYQRVWLPD� SRVORYQH� LPSOHPHQWDFLMH��
$åXULUDQMH�UDGQRJ�SODQD�SURMHNWD�V�SURPMHQDPD�
DåXULUDQMHP� L� QDSUHGRYDQMHP� DNWLYQRVWL�
SRVORYQH�LPSOHPHQWDFLMH�

PK.13 8SUDYOMDQMH�GREDYOMDþLPD 13

Zatvaranje

Z.1 2UJDQL]LUDQMH�]DYUãQRJ�SURMHNWQRJ�VDVWDQND

Z.2
2UJDQL]LUDQMH� QDXþHQLK� OHNFLMD� L� SUHSRUXND�
QDNRQ�SURMHNWD

Z.3 ,]UDGD�]DYUãQRJ�SURMHNWQRJ�L]YMHãüD

Z.4
3RGX]LPDQMH� VYLK� ]DYUãQLK� DNWLYQRVWL� L�
RVLJXUDYDQMH�RWSXãWDQMD�SURMHNWQLK�UHVXUVD� 6

7RNRP� XSUDYOMDQMD� SURMHNWRP�� YRGLWHOM� SURMHNWD� UDVSRODåH� UHVXUVLPD� SURMHNWQRJ� WLPD��
NRML�PX�SRPDåH�X�L]YUãDYDQMX�QMHJRYLK�]DGDüD�QD�SUDYRGREDQ��NYDOLWHWDQ�L�NRPSHWHQWDQ�
QDþLQ��8SUDYOMDQMH�SURMHNWRP�MH�VORåHQ�SRVDR�� L]LVNXMH� UD]OLþLWD�]QDQMD� L� VSRVREQRVWL�� L�
NDR�WDNDY�MH�YUHPHQVNL�L�NRQFHSWXDOQR�QHRGUåLY�XNROLNR�MH�X�GRPHQL�VDPR�MHGQH�RVREH��
6WRJD�X�UD]OLþLWLP�DVSHNWLPD�VYRJ�RSHUDWLYQRJ�UDGD��YRGLWHOM�SURMHNWD�LPD�QD�UDVSRODJDQMX�
UHVXUVH�SURMHNWQRJ�WLPD��3URMHNWQL�WLP�VH�VDVWRML�RG�VWUXþQMDND�UD]OLþLWRJ�SUR¿OD��D�VXNODG-

QR�7RNPDQRYRP�PRGHOX��SUROD]L�WUL�RVQRYQH�ID]H�SULMH�QHJR�ãWR�SRþQH�HIHNWLYQR�GMHOR-

YDWL��IRUPLUDQMH��NRQÀLNWL�WH�QRUPLUDQMH��WY]��)RUP�6WURP�1RUP�3HUIRUP�PRGHO���:KLWH��
�������3ULOLNRP�IRUPLUDQMD�GH¿QLUD�VH�VDVWDY��QD]LY��FLOMHYL�� WUDMDQMH� WLPD�WH�QMHJRY�UX-

NRYRGLWHOM��3ULSDGQLFL�WLPD�SRWRP�NUHüX�WUDåLWL�VYRM�LGHQWLWHW�XQXWDU�WLPD��ãWR�LK�GRYRGL�
X�ID]X�NRQÀLNDWD��1DNRQ�XVSRVWDYH�MDVQLK�QRUPL�SRQDãDQMD��WLP�QDGLOD]L�VYRMH�UD]OLNH�L�
SRþLQMH�GMHORYDWL�HIHNWLYQR�L�VLQHUJLMVNL��3RQDãDQMH�OMXGL�X�WLPX�XYMHWRYDQR�MH�UD]OLþLWLP�
HPRFLRQDOQLP�� SVLKRORãNLP�� LQWHOHNWXDOQLP�� LVNXVWYHQLP� L� SURMHNWQR� RJUDQLþDYDMXüLP�
IDNWRULPD��DOL�L�XORJRP�NRMX�LPDMX�X�SURMHNWX�
1DVWDYQR�QD�UHþHQR��L]QLPQR�MH�NRULVQR�SURXþLWL�NRMH�RGJRYRUQRVWL�LPDMX�YRGLWHOML�SUR-

MHNDWD��NDNR�L]JOHGDMX�SURMHNWQL�WLPRYL�WH�NRMH�XORJH�LPDMX�X�XSUDYOMDQMX�SURMHNWRP�
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3. REZULTATI ANALIZE USLUGE UPRAVLJANJA PROJEKTIMA

8�VYUKX�RVWYDUHQMD� LVWUDåLYDþNLK�FLOMHYD�RYRJ� UDGD�� L]YUãHQD� MH�NYDQWLWDWLYQD� L�NYDOLWD-
WLYQD�DQDOL]D�SURMHNDWD��3URMHNWL�NRML�VX�DQDOL]LUDQL�X�X]RUNX�NXPXODWLYQR�]DGRYROMDYDMX�
VOMHGHüH�XYMHWH��D��SRGXSLUX�VSHFL¿þQL�FLOM��E����LL��LOL��LL���E��LPDMX�NRPSRQHQWX���SUR-

MHNWQL�HOHPHQW�XSUDYOMDQMD�SURMHNWRP�NDR�SULKYDWOMLYX�DNWLYQRVW��F��RGREUHQL�VX�]D�¿QDQ-

FLUDQMH��WM��]D�QMLK�MH�GRQHVHQD�2GOXND�R�¿QDQFLUDQMX��1D�WDM�MH�QDþLQ�RGDEUDQR�XNXSQR����
SURMHNWD�
.YDQWLWDWLYQR� VX� SURMHNWL� DQDOL]LUDQL� X� VOMHGHüLP� DVSHNWLPD�� DSVROXWQD� L� UHODWLYQD� YUL-
MHGQRVW� XSUDYOMDQMD� SURMHNWLPD� �SUL� þHPX� MH� UHODWLYQD� L]UDåHQD� NDR� SRVWRWDN� X� RGQRVX�
QD�XNXSQX�YULMHGQRVW�LQYHVWLFLMH���SODQLUDQR�WUDMDQMH�XSUDYOMDQMD�SURMHNWRP�X�RGQRVX�QD�
SODQLUDQR�WUDMDQMH�FLMHORJ�SURMHNWD��WURãNRYL�LQWHUQRJ�L�HNVWHUQRJ�XSUDYOMDQMD�SURMHNWRP�WH�
RVWDOL�WURãNRYL�XSUDYOMDQMD��
.YDOLWDWLYQR�VX�DQDOL]LUDQL�VOMHGHüL�DVSHNWL��YUVWD�SUXåDQMD�XVOXJH�XSUDYOMDQMD�SURMHNWRP�
�SXWHP�YDQMVNLK� VWUXþQMDND��RG� VWUDQH�XQXWUDãQMLK� VWUXþQMDND� LOL�NRPELQDFLMD�RYH�GYLMH�
PRJXüQRVWL���DNWLYQRVWL�XSUDYOMDQMD�SURMHNWRP�NRMH�VX�GH¿QLUDQH�NUR]�VWXGLMX� L]YRGOML-
YRVWL��RGJRYRUQRVWL� -HGLQLFD�]D�SURYHGEX�SURMHNWD� �X�QDVWDYNX� �� -33���EURM�GH¿QLUDQLK�
YRGLWHOMD�SURMHNWD�QD�SURMHNWX��YUVWD�YRGLWHOMD�SURMHNWD�X�VPLVOX�SULSDGDQMD�RUJDQL]DFL-
ML� �YDQMVNL� LOL� XQXWUDãQML��� SRVWRWDN� UDGD� YRGLWHOMD� SURMHNWD� QD� SURMHNWX�� RGJRYRUQRVWL�
YRGLWHOMD�SURMHNWD��
5H]XOWDWL�DQDOL]H�VX�SULND]DQL�X�7DEOLFL���WH�QD�6OLNDPD������3RGDFL�X�7DEOLFL���SUHX]HWL�
VX�L]�3ULMDYQLK�REUD]DFD��$�GLR���D�SRGDFL�VD�6OLND�����L]�VWXGLMD�L]YRGOMLYRVWL��RGQRVQR�
RGREUHQLK�DSOLNDFLMVNLK�SDNHWD�

7DEOLFD����2SüHQLWL�SRGDFL�R�SURMHNWLPD�L�XSUDYOMDQMX�SURMHNWLPD��YULMHGQRVW��WUDMDQMH�

Ukupna vrijednost Min Max
vrijednost

Vrijednost projekta (kn) 12.311.440.524,93 14.506.976,36 2.201.954.328,00 373.073.955,30

Trajanje provedbe 
projekta (mjeseci) 

Q�S 16 74 39,91

Trajanje UP-a (mjeseci) Q�S 16 66 36,84

Ukupna vrijednost UP-a 227.634.463,14 660.000,00 40.812.433,20 6.898.014,03

Interni trošak UP-a 70.566.392,21 226.455,52 9.649.304,50 2.822.655,69

Eksterni trošak UP-a 143.548.388,58 197.643,60 31.163.128,70 5.521.091,87

Ostali troškovi UP-a 1.089.237,60 156.657,60 775.500,00 363.079,20

Vrijednost UP-a/ 
vrijednost projekta (%)

Q�S 0,89 11,40 2,19
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6OLND����8GLR�YUVWD�WURãNRYD�X�XNXSQRM�YULMHGQRVWL�XVOXJH�XSUDYOMDQMD�SURMHNWRP

Slika 2. Vrste modela upravljanja
projektom

6OLND����%URM�VWUXþQMDND
X�SURMHNWQLP�WLPRYLPD

4. DISKUSIJA

,]YUãHQD�MH�DQDOL]D����SURMHNWD��NRML�SUHGVWDYOMDMX�YUHPHQVNR�L�QRYþDQR�VORåHQH�SURMHNWH��
þLPH�X�SULORJ�JRYRUL�þLQMHQLFD�GD�MH�SURVMHþQD�YULMHGQRVW�SURMHNWD�����PLOLMXQD�NXQD��D�
XNXSQD�YULMHGQRVW�SRUWIHOMD�þDN������PLOLMDUGH�NXQD��V�SURVMHþQLP�SODQLUDQLP�WUDMDQMHP�
SURYHGEH�RG�����JRGLQH��3UL� WRPH�X�YHüLQL� VOXþDMHYD� DNWLYQRVWL� XSUDYOMDQMD�SURMHNWRP�
]DSRþLQMX���PMHVHFD�NDVQLMH�X�RGQRVX�QD�SRþHWDN�LPSOHPHQWDFLMH�SURMHNWD��9DOMD�QDJODVLWL�
YDåQRVW�SRþHWND�XSUDYOMDQMD��RGQRVQR�XNOMXþLYDQMH�YRGLWHOMD�SURMHNWD�L�SURMHNWQRJ�WLPD�X�
SRVWXSDN�SODQLUDQMD�SURMHNWD��RGQRVQR�L�SULMH�SRþHWND�SURYHGEH�SURMHNWD��ãWR�WUHQXWQR�QLMH�
ELR�VOXþDM��
5D]PDWUDPR�OL�SUHGYLÿHQH�WURãNRYH�XSUDYOMDQMD�SURMHNWRP��RQL�X�SURVMHNX�L]QRVH��������
XNXSQH�YULMHGQRVWL�LQYHVWLFLMH��2YDM�SRGDWDN�MH�X�VNODGX�V�DNWXDOQLP�VWDQMHP�QD�WUåLãWX��
SUHPD�NRMHP�VX�VUHGVWYD�SODQLUDQD�]D�XSUDYOMDQMH�SURMHNWRP�EOLåD�QLåRM�JUDQLFL�UD]XP�
QLK�L]QRVD�SUHPD�SRGDFLPD�NRML�VX�ELOL�DNWXDOQL�SULMH�YLãH�RG����JRGLQD�X�JUDÿHYLQVNRM�
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SUDNVL�X�6$'�X�L�.DQDGL��.DUWHOR�L�6MHNDYLFD���������.DR�PRJXüH�WURãNRYH�XSUDYOMDQMD�
SURMHNWLPD��NRULVQLFL�VX�GH¿QLUDOL��WURãNRYH�LQWHUQRJ�PRGHOD��WURãNRYH�HNVWHUQRJ�PRGHOD��
WURãNRYH�QDMPD�SURVWRUD��RVWDOH�WURãNRYH��SUDYQR�]DVWXSDQMH��SXWQL�WURãNRYL��HGXNDFLMH��
VHPLQDUL��NRQIHUHQFLMH��LQIRUPDWLþND�RSUHPD�L�VXVWDYL��QDPMHãWDM�L�SRWURãQL�XUHGVNL�PD-
WHULMDO���1DLPH�� NRULVQLFL� QD� WHPHOMX� L]UDÿHQH� DQDOL]H� RUJDQL]DFLMVNLK� NDSDFLWHWD�PRJX�
RGDEUDWL�RGJRYDUDMXüL�PRGHO�XSUDYOMDQMD�SURMHNWLPD��RGQRVQR�KRüH�OL�VH�SURMHNWRP�XS-

UDYOMDWL� L]� LQWHUQH� -33� �VDVWDYOMHQD� RG� ]DSRVOHQLND� NRULVQLND��� HNVWHUQH� -33� �VDVWDYOMH-
QD�RG�YDQMVNLK�HNVSHUDWD�RGDEUDQLK�WHPHOMHP�SRVWXSND�MDYQH�QDEDYH��LOL�NRPELQDFLMH�WD�
GYD�PRGHOD��3UL�WRPH��PRGHO�PRåH�ELWL�þLVWL�NRPELQLUDQL��NRPELQLUDQL�±�SUHWHåQR�LQWHUQL�
�DQJDåLUDMX� VH� YDQMVNL� VWUXþQMDFL� VDPR� X� VOXþDMX� QHNH� EXGXüH� VSHFL¿þQH� SRWUHEH�� QSU��
UDGL�GRELYDQMD�SUDYQRJ�LOL�WHKQLþNRJ�VDYMHWD���NRPELQLUDQL�±�SUHWHåQR�HNVWHUQL��NRULVQLN�
GDMH�����]DSRVOHQLND��QDMþHãüH�LQWHUQRJ�DGPLQLVWUDWRUD�X�WLP���$QDOL]D�MH�SRND]DOD�GD�MH�
QDMþHãüL�PRGHO�XSUDYOMDQMD�SURMHNWRP�XSUDYR�þLVWL�NRPELQLUDQL��VD�]DVWXSOMHQRãüX�RG����
��X�X]RUNX��=D�SRWSXQR�HNVWHUQR�XSUDYOMDQMH�VH�RGOXþXMH�WHN������NRULVQLND��D�SRWSXQR�
LQWHUQR������3URFMHQD�RUJDQL]DFLMVNLK�NDSDFLWHWD�EL�VYDNDNR�WUHEDOD�ELWL�SRVWXSDN�X�YHüRM�
PMHUL�IRUPDOL]LUDQ�QHJR�VDG��þLPH�EL�VH�RVLJXUDOD�RGJRYDUDMXüD�UD]LQD�NRPSHWHQWQRVWL�X�
SUXåDQMX�XVOXJH�XSUDYOMDQMD�SURMHNWRP��ELOR�GD�MH�SUXåHQD�RG�VWUDQH�LQWHUQLK�GMHODWQLND�LOL�
YDQMVNRJ�SUXåDWHOMD�XVOXJH�
8�SURVMHNX��EURM�VWUXþQMDND�X�WLPX�MHVW�L]PHÿX���L���������SURMHNDWD���D�VOLMHGH�LK�WLPRYL�
V����GR����þODQRYD�������SURMHNDWD���-HGDQ�SURMHNW�LPD����þODQRYD�SURMHNWQRJ�WLPD��D�
GYD�SURMHNWD�LPDMX�PDQMH�RG���VWUXþQMDND��%URM�þODQRYD�X�SURMHNWRP�WLPX�RYLVL�R�RUJD-
QL]DFLMVNRM�NXOWXUL��RSVHJX� L� VORåHQRVWL�SURMHNWD��QDþLQX� UDGD� �MHVX� OL� þODQRYL� WLPD�YUH-
PHQVNL�DQJDåLUDQL�X�SRWSXQRVW� LOL�GMHORPLþQR���9HOLNL� WLPRYL�REXKYDüDMX�ãLURN�VSHNWDU�
OMXGL� UD]OLþLWLK� VSHFLMDOL]DFLMD�� þLPH� VH�PRJX� SRNULWL� UD]OLþLWD� SLWDQMD� QD� SURMHNWLPD�� 6�
GUXJH�VWUDQH��WHãNR�MH�SRVWLüL�HIHNWLYQRVW�UDGD��XQXWDUQMX�NRKH]LMX�L�NRODERUDFLMX�L]PHÿX�
þODQRYD� YHOLNLK� WLPRYD��2SüH� SUHSRUXNH� SUL� RGUHÿLYDQMX� YHOLþLQH� WLPD� GDMX� VPMHUQLFH�
X�RGQRVX�QD�RþHNLYDQX�UD]LQX�YUHPHQVNH�VXUDGQMH�PHÿX�þODQRYLPD�L�RþHNLYDQX�UD]LQX�
]DMHGQLþNRJ�UDGD�QD� LVWLP�DNWLYQRVWLPD��=D�SURVMHþQX�UD]LQX�YUHPHQVNH� L� WHKQLþNH�VX-

UDGQMH�SUL�L]YUãHQMX�SURMHNWQLK�DNWLYQRVWL��SUHSRUXþHQL�EURM�þODQRYD�WLPD�L]QRVL�RG���GR�
��þODQRYD�LOL���GR����þODQRYD��3ORZPDQ���������6NRUR�SRORYLFD�DQDOL]LUDQLK�SURMHNWQLK�
WLPRYD�LPDMX�YLãH�RG���þODQRYD��VXNODGQR�þHPX�VH�PRåH�SUHWSRVWDYLWL�SRVWRMDQMH�SURE-

OHPD�X�NRPXQLNDFLML�L�NRRUGLQDFLML�RQLK�]D�NRMH�MH�SRWUHEQR�GD�NRRUGLQLUDMX�UDG�VYLK�GUX-

JLK�SURMHNWQLK�VXGLRQLND��0HÿXWLP��SRWUHEQR�MH�L]YUãLWL�GRGDWQX�DQDOL]X�XORJD��RGJRYRU-
QRVWL�L�YUHPHQD�DQJDåPDQD�þODQRYD�QD�DQDOL]LUDQLP�SURMHNWLPD��NDNR�EL�VH�X�YHüRM�PMHUL�
PRJOH�GH¿QLUDWL�SUHSRUXNH�]D�IRUPLUDQMH�SURMHNWQLK�WLPRYD��
���SURMHNWD� ������SURMHNDWD�� LPDMX�GH¿QLUDQH�RGJRYRUQRVWL�SURMHNWQRJ� WLPD��RGQRVQR�
-33�RYD�������SURMHNDWD��RGQRVQR�VNRUR�VYDNL�WUHüL�SURMHNW�XRSüH�QHPD�LQIRUPDFLMH�RNR�
RGJRYRUQRVWL�SURMHNWQRJ�WLPD�WH�MH�YUOR�WHãNR�NRUHOLUDWL�SODQLUDQH�L]QRVH�SUHGYLÿHQH�]D�
XSUDYOMDQMH�SURMHNWLPD�V�QMLKRYLP�]DGDFLPD�L�REYH]DPD�
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.RG�SURMHNDWD�NRML�LPDMX�GH¿�QLUDQH�DNWLYQRVWL�SURMHNWQRJ�WLPD��6OLND����QDMþHãüH�VSRPLQ�
MDQH�VX�XSUDYOMDQMH�NRPXQLNDFLMRP��NRRUGLQDFLMD�WUHüLK�VWUDQD��RVLJXUDQMH�QHRPHWDQH�NR�
PXQLNDFLMH�QDUXþLWHOMD�L�RVWDOLK�SURMHNWQLK�GLRQLND��WH�YUãHQMH�QDG]RUD�QDG�UDGRYLPD��EH]�
GH¿�QLUDQMD�UD]OLND�X�RGJRYRUQRVWLPD�QDG]RUQRJ�LQåHQMHUD�L�YRGLWHOMD�SURMHNWD���6�GUXJH�
VWUDQH��XSUDYOMDQMH�NYDOLWHWRP�LOL�QDEDYRP��ãWR�MH�MHGQD�RG�REDYH]D�NRULVQLND�VXNODGQR�
8JRYRULPD�R�GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD��MH�YUOR�VODER�VSRPLQMDQD�DNWLYQRVW�SURMHNW�
QRJ�WLPD��7DNRÿHU��LDNR�VH�RYGMH�VSRPLQMX�DNWLYQRVWL�L]UDGH�2VQRYQH�NQMLJH�R�SURMHNWX�L�
XSUDYOMDQMH�UL]LFLPD��LVWH�DNWLYQRVWL�QLVX�GRGLMHOMHQH�L�YRGLWHOMX�SURMHNWD��NDR�ãWR�MH�SRND�
]DOD�DQDOL]D�X�QDVWDYNX�
8�SRJOHGX�DQDOL]H�XORJD�L�RGJRYRUQRVWL�YRGLWHOMD�SURMHNWD��YDOMD�QDJODVLWL�NDNR�MH�RYD�XOR�
JD�GUXJDþLMH�QD]YDQD�NUR]�DQDOL]LUDQH�VWXGLMH�L]YRGOMLYRVWL��YRGLWHOM�SURMHNWD��YRGLWHOM�SUR�
MHNWD�±�LQåHQMHU��JODYQL�VWUXþQMDN��YRGLWHOM�UHDOL]DFLMH�SURMHNWD��YRGLWHOM�-33��YRGLWHOM�WLPD��
NRRUGLQDWRU��VWUXþQMDN�]D�SURMHNWQL�PHQDGåPHQW��YRGLWHOM�SURMHNWD�JUDGQMH����PHÿXWLP�L]�
RSLVD�RGJRYRUQRVWL�MH�UD]YLGQR�GD�VH�UDGL�R�YRGLWHOMX�SURMHNWD�������YRGLWHOMD�SURMHNDWD�MH�
HNVWHUQR��D������LQWHUQR�������SURMHNDWD�LPD�MHGQRJ�YRGLWHOMD�SURMHNWD�������GYD��D�MHGDQ�
SURMHNW�LPD�þDN���VWUXþQMDND�]D�YRÿHQMH�SURMHNWD�±�QD����SURMHNWD�MH�SUHGYLÿHQ�DQJDåPDQ�
þDN����YRGLWHOMD��=D�QMLK����GDQD�MH�SURFMHQD�DQJDåPDQD�QD�SURMHNWX�±�NRMD�X�SURVMHNX�
L]QRVL���������YRGLWHOMD�SURMHNDWD�LPDMX�SUHGYLÿHQ�UDGQL�DQJDåPDQ�RG������L�PDQMH����
QMLK���������RG����GR�������D����YRGLWHOMD�LPD�SUHGYLÿHQ�������YUHPHQVNL�DQJDåPDQ�QD�
SURMHNWX��9UOR�MH�QHMDVQD�UD]OLND�X�RGJRYRUQRVWLPD�YRGLWHOMD�SURMHNDWD�NDGD�LK�MH�GYRMH�L�
YLãH�QD�SURMHNWX��6�GUXJH�VWUDQH��]DNRQRGDYQL�L�SUDNWLþQL�RNYLU�MH�MDVDQ�±�YRGLWHOM�SURMHNWD�

6OLND����2GJRYRUQRVWL�-HGLQLFD�]D�SURYHGEX�SURMHNDWD
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MH�VDPR�MHGDQ��JODYQL�L�RGJRYRUDQ�]D�XVSMHãQR�XSUDYOMDQMH�SURMHNWRP��2Q�PRåH�LPDWL�MHG-

QRJ�LOL�YLãH�SRPRüQLND��PHÿXWLP�QXåQR�MH�GD�JODYQX�RGJRYRUQRVW�VQRVL�MHGQD�RVRED��$NR�
MH�RGJRYRUQRVW�NXPXODWLYQD��QDMþHãüH�VH�SUDNWLþQR�VYHGH�QD�WR�GD�QLMH�QLþLMD��3HUFHSFLMD�
YDåQRVWL�RGJRYRUQRVWL�YRGLWHOMD�SURMHNDWD�YLGOMLYD�MH�L�L]�QMLKRYD�SUHGYLÿHQD�YUHPHQVND�
DQJDåPDQD�QD�SURMHNWX�
1DVWDYQR�QD�SUHWKRGQX�DQDOL]X��GRGDWQR�VX�DQDOL]LUDQH�RGJRYRUQRVWL�L�DNWLYQRVWL�YRGLWHOMD�
SURMHNDWD�X�RGQRVX�QD�MHGQX�RG�SUL]QDWLK�PHWRGRORJLMD�XSUDYOMDQMD�SURMHNWLPD��X�RYRP�
VOXþDMX�302��D�NDNR�EL�VH�VDJOHGDOR�X�NRMRM�VH�MH�PMHUL�YRGLOR�UDþXQD�R�PHWRGRORãNRP�
SULVWXSX�SULOLNRP�GH¿QLUDQMD�XORJD�L�]DGDWDND��RGQRVQR�X�NRMRM�PMHUL�MH�UD]YLMHQ�VWXSDQM�
UD]XPLMHYDQMD�WHPHOMQLK�WHRUHWVNLK�SRVWDYNL�XSUDYOMDQMD�SURMHNWLPD��
=D����YRGLWHOMD�SURMHNDWD�GH¿QLUDQH�VX�RGJRYRUQRVWL� L�DNWLYQRVWL��$NWLYQRVWL� VX�SRWRP�
JUXSLUDQH�X�LVWRYMHWQH�NDWHJRULMH��V�REUD]ORåHQMLPD�ãWR�SRMHGLQD�NDWHJRULMD�SUHGVWDYOMD�X�
NRQWHNVWX�QDþLQD�GH¿QLUDQMD�DNWLYQRVWL�YRGLWHOMD�SURMHNDWD�X�VWXGLMDPD��7DEOLFD�����6WXSFL�
���L����X�7DEOLFL���SULND]XMX�RGJRYRUQRVWL�YRGLWHOMD�SURMHNWD�VXNODGQR�302�PHWRGRORJLML��
GRN�VX�X�VWXSFLPD����L����QD]QDþHQH�RQH�DNWLYQRVWL�NRMH�VX�GH¿QLUDQH�NUR]�VWXGLMH�WH�EURM�
SURMHNDWD�QD�NRMLPD�VX�]DVWXSOMHQH�

7DEOLFD����$NWLYQRVWL�YRGLWHOMD�SURMHNDWD�GH¿QLUDQH�X�VWXGLMDPD�L]YRGOMLYRVWL

Aktivnosti voditelja projekata u pojedinim fazama
Broj

projekata
Planiranje

3ODQLUDQMH�LOL�SRGUãND�QDUXþLWHOMX�X�SODQLUDQMX��L]UDGD�PDVWHU�YUHPHQVNRJ�
SODQD�SURMHNWD��PUHåQL�SODQ��JDQWRJUDP��VWUXNWXUD�UDGD��DQDOL]D�
SRQXGEHQLK�SODQRYD�L�XVXJODãDYDQMH�SODQRYD�L]YRÿDþD�VD�PDVWHU�SODQRP�
SURMHNWD�UDGL�XVYDMDQMD�XJRYRUQRJ�SODQD�

8

8VSRVWDYD��RUJDQL]DFLMD��SUDüHQMH�UDGD�L�YRÿHQMH�WLPD��-33� 18

3ULSUHPD�L]YMHãWDMD�R�SURMHNWX 12

.RPXQLNDFLMD�L�NRRUGLQDFLMD�SURMHNWQLK�VXGLRQLND 14

3ULVXVWYRYDQMH�VDVWDQFLPD 14

9RÿHQMH�L�RYMHUDYDQMH�'QHYQLND�3URMHNWD��]DSLVQLFL�VD�VDVWDQDND�
L�NRRUGLQDFLMD��SUDüHQMH�DNWLYQRVWL�QD�JUDGLOLãWLPD��UHGRYLWD�
IRWRGRNXPHQWDFLMD�VWDQMD�UDGRYD��HYLGHQFLMD�]DKWMHYD�RG�VWUDQH�),',&�
LQåHQMHUD�L�LOL�SUHGVWDYQLND�,]YRÿDþD

12

.RRUGLQDFLMD�SURMHNWQLK�DNWLYQRVWL 7

8SUDYOMDQMH�YUHPHQRP���NRQWUROD�SURYHGEH�L�GLQDPLNH�L]YUãHQMD�
]DGDWDND��NRQWLQXLUDQR�SUDüHQMH�L]YUãHQMD�XJRYRUQLK�REYH]D�UDGL�
RVLJXUDQMD�URNRYD�3URMHNWD�

20



1053HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

8SUDYOMDQMH�WURãNRYLPD��NRQWUROD�WURãNRYD��RYMHUD�SODüDQMD�QDNRQ�),',&�
LQåHQMHU�RGREUHQMD���RSWLPL]DFLMD�XWURãND�VUHGVWDYD��SRWYUGD�IDNWXUD�
SRGL]YRÿDþD��SUHJOHG�L�SRWYUGD�PMHVHþQLK�VLWXDFLMD�L]YRÿDþD�JUDGQMH�
L�QDG]RUD��¿QDQFLMVNR�SUDüHQMH��L]UDGD�L�YHUL¿NDFLMD�SODQD�WURãNRYD�X�
YUHPHQX�SUHPD�XJRYRUQRP�SODQX�

22

8SUDYOMDQMH�L�DGPLQLVWULUDQMH�VHNXQGDUQLK�XJRYRUD 13

3RPDJDQMH�QDUXþLWHOMX�NRG�RGOXþLYDQMD��NRG�]DKWMHYD�]D�GRGDWQD�
SODüDQMD�L�SURGXOMHQMH�URND�GRYUãHWND�XJRYRUD��L�GUXJLK�RWYRUHQLK�
SUREOHPD

11

.RQWUROD�NYDOLWHWH�LVSRUXND��SUHJOHG�L�SRWYUGD�NYDOLWHWH�XJUDÿHQLK�
PDWHULMDOD�L�RSUHPH 7

8SUDYOMDQMH�VDGUåDMHP 1

9RÿHQMH�SRGDWND�R�NROLþLQDPD�L]YHGHQLK�JUDÿHYLQVNLK�UDGRYD 5

3UHJOHG�L�SRWYUGD�L]YMHãüD�L]YRÿDþD�JUDGQMH�L�QDG]RUD�R�WLMHNX�UDGRYD 1

%LYDQMH�QD�ORNDFLMDPD�UDGRYD��UHGRYLWR�RELODåHQMH�JUDGLOLãWD 7

Zatvaranje

3RGUãND�QDUXþLWHOMX�X�]DWYDUDQMX�SURMHNWD 7

,]�7DEOLFH���MH�PRJXüH�XRþLWL�GD�MH�QD����SURMHNDWD�X�X]RUNX�RG�XNXSQR����DNWLYQRVWL�SR�
PM2�PHWRGRORJLML��SRNULYHQR�VDPR�QMLK�����D�VYHJD���DNWLYQRVWL�VX�SULVXWQH�QD�YLãH�RG�
�����SURMHNDWD� L]�DQDOL]LUDQRJ�X]RUND��0HÿX�DNWLYQRVWLPD�NRMH�XRSüH�QLVX�SRNULYHQH�
DQDOL]LUDQLP�RSLVLPD�DNWLYQRVWL�YRGLWHOMD�SURMHNDWD�VX�SULSUHPD�.QMLJH�SURMHNWD��SULSUH-
PD�SODQD�QDEDYH��SUDüHQMH� L�NRQWUROD�UL]LND� L�RUJDQL]LUDQMH�QDXþHQLK� OHNFLMD� L�SUHSRUX-

ND�QDNRQ�SURMHNWD��2YR�XSXüXMH�QD�RGVXVWYR�UD]XPLMHYDQMD�WHPHOMQLK�]QDþDMNL�YRGLWHOMD�
SURMHNWD�NDR�RVREH�NRMD�RUJDQL]LUD� ]QDQMH�R� FMHORNXSQRP�SURMHNWX��RGVXVWYR�DQDOL]H� L�
SURFMHQD�UDGL�XþHQMD�QD�LVNXVWYX�LOL�YUãHQMH�LMHGQH�DNWLYQRVWL�XSUDYOMDQMD�SURMHNWQLP�UL]LF-
LPD��ãWR�MH�VYDNDNR�]DEULQMDYDMXüL�WUHQG��ýDN�QL�WHPHOMQH�DNWLYQRVWL�VXNODGQR�8JRYRUX�R�
GRGMHOL�EHVSRYUDWQLK�VUHGVWDYD��NDR�ãWR�MH�L]UDGD�SURMHNWQRJ�SODQD�QDEDYH�QLVX�SRNULYHQH�
SRVWRMHüLP�RSLVLPD�SRVORYD�YRGLWHOMD�SURMHNWD��2QH�WHPHOMQH�DNWLYQRVWL�NRMH�L�MHVX�GH¿QL-
UDQH�VH�MDYOMDMX�X�MDNR�PDORP�EURMX�VOXþDMHYD�±�NRRUGLQDFLMD�SURMHNWQLK�DNWLYQRVWL��RVLJ-

XUDQMH� NYDOLWHWH�� L]YMHãWDYDQMH�� 6� GUXJH� VWUDQH�� XSUDYOMDQMH� LQWHUHVQLK� GLRQLND� MH�PHÿX�
QDMþHãüH� GH¿QLUDQLP� RGJRYRUQRVWLPD��PHÿXWLP� RVWDMH� QHMDVDQ� L]YRU� VWUDWHJLMH� XSUDYO-
MDQMD��RE]LURP�GD�VH�DQDOL]RP�LQWHUHVQLK�GLRQLND�QD�SURMHNWLPD�QH�EDYL�QL�MHGDQ�YRGLWHOM�
SURMHNDWD��
6�GUXJH�VWUDQH��7DEOLFD���XND]XMH�QD�QHVLVWHPDWLþDQ� L�NDRWLþDQ�SULVWXS�GH¿QLUDQMX�SUR-

MHNWQLK� DNWLYQRVWL�� ,VWH�QDMþHãüH�SUHGVWDYOMDMX� LOL� JHQHUDOL]LUDQH�RSLVH� LOL� SUHWMHUDQR�GH-
WDOML]LUDQH�DNWLYQRVWL��9LGOMLY�MH�QDJODVDN�QD�WHPHOMQLP�ÄJUDÿHYLQVNLP³�DVSHNWLPD�XSUDY-

OMDQMD��NDR�ãWR�VX�XSUDYOMDQMH�YUHPHQRP�L� WURãNRYLPD��SUL�þHPX�RVWDMH�QHMDVQD�JUDQLFD�
L]PHÿX�RGJRYRUQRVWL�YRGLWHOMD�SURMHNWD�L�QDG]RUQRJ�LQåHQMHUD��,]�VDPRJ�RSLVD�DNWLYQRVWL�
MH�YLGOMLYR�UD]XPLMHYDQMH�XORJH�YRGLWHOMD�SURMHNWD�NDR�ÄNRQWURORUD�NRQWUROH³��2VYUQHPR�
OL�VH�QD�NRRUGLQDFLMX��WHN�]D���SURMHNDWD�MH�LVWD�VSRPHQXWD��6�GUXJH�VWUDQH��GXSOR�YLãH�SUR-

MHNDWD�ÄSULVXVWYRYDQMH�VDVWDQFLPD³�YLGL�NDR�ELWQX�DNWLYQRVW�YRÿHQMD��
1D�WHPHOMX�VYLK�L]YUãHQLK�DQDOL]D�PRJXüH�MH�]DNOMXþLWL�NDNR�VH�XORJD�YRGLWHOMD�SURMHNWD�
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L�SULGUXåHQLK�RGJRYRUQRVWL�QHMDVQR�VKYDüD�L�SHUFLSLUD��ãWR�RG�VWUDQH�QDUXþLWHOMD��D�RQGD�
SRVOMHGLþQR� L� SRWHQFLMDOQLK� SRQXGLWHOMD��2GJRYRUQRVWL� YRGLWHOMD� SURMHNWD�� RGJRYRUQRVWL�
-33��RGDELU�RGJRYDUDMXüHJ�PRGHOD�XSUDYOMDQMD��SODQLUDQD�VUHGVWYD�]D�XSUDYOMDQMH�SURMHN-

WRP��EURM�þODQRYD�SURMHNWQLK�WLPRYD�WH�YUHPHQVNL�DQJDåPDQ�QD�SURMHNWLPD��L�GDOMH�VX�HO-
HPHQWL�RYH�YDåQH�GMHODWQRVWL�NRML�VH�QDMþHãüH�GH¿QLUDMX�SURYL]RUQR��EH]�VOLMHÿHQMD�MDVQH�
L�SUHSR]QDWH�PHWRGRORJLMH��,]�VYHJD�UHþHQRJ�MH�PRJXüH�]DNOMXþLWL�NDNR�XVSUNRV�]DNRQR-

GDYQLP�SURPMHQDPD�L�FHUWL¿NDFLML�QD�SRGUXþMX�XSUDYOMDQMD�SURMHNWLPD��SRVWRML�QHUD]XPL-
MHYDQMH�LVWRJ���QDUXþLWHOML�X�GRYROMQRM�PMHUL�L�GDOMH�QH�UD]XPLMX�XORJX�YRGLWHOMD�SURMHNWD�L�
SURMHNWQRJ�WLPD��6WRJD�QH�]DþXÿXMH�SRUHPHüDM�X�FLMHQDPD�XVOXJH�XSUDYOMDQMD�SURMHNWRP�
QD�WUåLãWX��.DUWHOR�L�6MHNDYLFD���������6YHREXKYDWQD�HGXNDFLMD�QD�RYRP�SRGUXþMX�MH�DS-

VROXWQL�LPSHUDWLY�X�GDOMQMHP�UD]YRMX�SURIHVLMH��NDNR�SULOLNRP�SLVDQMD�WHQGHU�GRNXPHQW-
DFLMH�L�IRUPLUDQMD�]DKWMHYD�QDUXþLWHOMD��WDNR�L�SULOLNRP�QXÿHQMD�NYDOLWHWQH�XVOXJH�RG�VWUDQH�
SRWHQFLMDOQLK�SRQXGLWHOMD��

8�UDGX�VH�SULND]XMX�UH]XOWDWL�DQDOL]H�XORJD�L�RGJRYRUQRVWL�YRGLWHOMD�SURMHNDWD�QD�SURMHN-

WLPD�VX¿QDQFLUDQLP�VUHGVWYLPD�(XURSVNH�XQLMH��X�NRMLPD�VX�+UYDWVNH�YRGH�3RVUHGQLþNR�
WLMHOR�UD]LQH����,]YUãHQD�DQDOL]D�MH�SRND]DOD�QHSRVWRMDQMH�UD]XPLMHYDQMD�XORJH�L�RGJRYR-

UQRVWL� YRGLWHOMD� SURMHNWD�� NDR�QL� VLVWHPDWLþQRJ�QDþLQD�GH¿QLUDQMD�SURMHNWQLK� HOHPHQDWD�
XSUDYOMDQMD� SURMHNWRP� WH� MH� VXVWDYQD� HGXNDFLMD� QD� RYRP�SRGUXþMX� QXåQRVW� L� SUHGXYMHW�
EXGXüHJ�UD]YRMD��%XGXüD�DQDOL]D�WUHED�XNOMXþLWL�L�DQDOL]X�XORJD�L�RGJRYRUQRVWL�þODQRYD�
SURMHNWQLK�WLPRYD�WH�GH¿QLUDQMH�NRUDND�ND�XVSRVWDYL�VXVWDYQRJ�XSUDYOMDQMD�SURMHNWLPD�X�
VHNWRUX�

LITERATURA 

>�@� (XURSVND�NRPLVLMD� ��������PM2�3URMHFW�0DQDJHPHQW�0HWKRGRORJ\�*XLGH, Euro-

SHDQ�&RPPLVVLRQ��%UXVVHOV������
>�@� )HJHU��$�/�5���7KRPDV��*�$����������$�IUDPHZRUN� IRU�H[SORULQJ�WKH�UHODWLRQVKLS�

EHWZHHQ�SURMHFW�PDQDJHU� OHDGHUVKLS� VW\OH�DQG�SURMHFW� VXFFHVV��7KH� ,QWHUQDWLRQDO�
-RXUQDO�RI�0DQDJHPHQW��9RO�����1R�����SS�������

>�@� .DUWHOR��5���6MHNDYLFD��0���5DGXMNRYLü��0����������3URMHFW�,PSOHPHQWDWLRQ�8QLWV�
RI�(8�FR�¿QDQFHG�:DWHU�3URMHFWV��3URFHHGLQJV�RI���WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
2UJDQL]DWLRQ��7HFKQRORJ\�DQG�0DQDJHPHQW�LQ�&RQVWUXFWLRQ��8UHGQLFL���&HULü��$���
+XHPDQQ��0���5DGXMNRYLü��0���9XNRPDQRYLü��0���=DYUãNL�� ,����+UYDWVND�XGUXJD�
]D�RUJDQL]DFLMX�JUDÿHQMD��*UDÿHYLQVNL�IDNXOWHW�6YHXþLOLãWD�X�=DJUHEX��=DJUHE��SS��
2-20.

>�@� .DUWHOR��5���6MHNDYLFD��0����������$QDO\VLV�RI�3URMHFW�0DQDJHPHQW�3XEOLF�3URFXUH-
PHQW�DQG�&RQWUDFWLQJ�LQ�&URDWLD��3URFHHGLQJV�RI��WK�6(1(7�5HJLRQDO�&RQIHUHQFH�
RQ�3URMHFW�0DQDJHPHQW�LQ�&HQWUDO��6RXWK�(DVW�(XURSH��LQ�SULQW���

>�@� 0LU��)�$���3LQQLQJWRQ��$�+����������([SORULQJ�WKH�9DOXH�RI�3URMHFW�0DQDJHPHQW��
/LQNLQJ�3URMHFW�0DQDJHPHQW�3HUIRUPDQFH�DQG�3URMHFW�6XFFHVV��,QWHUQDWLRQDO�-RXU-
QDO�RI�3URMHFW�0DQDJHPHQW��9RO������1R�����SS�����±����
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>�@� 3ORZPDQ��1����������+RZ�WR�,GHQWLI\�WKH�,GHDO�6L]H�IRU�D�3URMHFW�0DQDJHPHQW�
7HDP� KWWS���EULJKWXESP�FRP��SUHX]HWR��RåXMDN�������

>�@� 5DGXMNRYLü��0����������9RGLWHOM�SURMHNWD��*UDÿHYLQDU��9RO������1R�����SS����������
>�@� 6HUUDGRU��3���7XUQHU��-�5����������7KH�UHODWLRQVKLS�EHWZHHQ�SURMHFW�VXFFHVV�DQG�SURM-

HFW�H৽FLHQF\��3URMHFW�0DQDJHPHQW�-RXUQDO��9RO������1R�����SS��������
>�@� :KLWH��7����������0DNH�LW�+DSSHQ�±�$�3UDFWLFDO�+DQGERRN�RU�3URMHFW�/HDGHUV��3URM-

HFW�0DQDJHUV� DQG� )DFLOLWDWRUV� WR�%XOLG�� )DFLOLWDWH� DQG�5HSDLU�+LJK� 3HUIRUPDQFH�
7HDPV��*ROIVLGH�3XEOLFDWLRQV��2QWDULR�����

[10] Zakon o poslovima i djelatnostima prostornog uređenja i gradnje (NN 
78/15, NN 118/18).

AUTORI

GU��VF��0DULHOD�6MHNDYLFD�.OHSR��PDJ��LQJ��DHGLI��a
5REHUW�.DUWHOR��GLSO��LQJ��JUDÿ��a

a +UYDWVNH�YRGH��8OLFD�JUDGD�9XNRYDUD������=DJUHE���������5HSXEOLND�+UYDWVND�
PDULHOD�VMHNDYLFD#YRGD�KU, UNDUWHOR#JPDLO�FRP
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 3.04.

PRIMJENA THP PROCESA NA UPOV-IMA – PRIMJER NA 
UPOV-U RIJEKA 

6$ä(7$.��7+3�SURFHV�SUHGVWDYOMD�REOLN�SUHWKRGQH�LOL�QDNQDGQH�REUDGH�PXOMD�V�XUHÿDMD�
]D�SURþLãüDYDQMH�RWSDGQLK�YRGD��8329���X�NRPELQDFLML�V�DQDHUREQRP�GLJHVWLMRP�WH�VH�
PRåH�XVSMHãQR�LQWHJULUDWL�QD�QRYR�SURMHNWLUDQLP�L�SRVWRMHüLP��YHü�L]JUDÿHQLP��8329�
LPD��3ULPMHQRP�7+3�SURFHVD�SRVWLåH�VH�VPDQMHQMH�XNXSQLK�NROLþLQD�PXOMD��SRYHüDQMH�
VWXSQMD�HQHUJHWVNRJ� LVNRULãWDYDQMD�PXOMD� �SRYHüDQMH�SURL]YRGQMH�ELRSOLQD�� L�GRELYDQMD�
PXOMD�SRYROMQLMLK�NDUDNWHULVWLND�]D�QMHJRYR�GDOMQMH�]EULQMDYDQMH��REUDGX�L�NRQDþQR�RG-

ODJDQMH��RGQRVQR�PDWHULMDOQX� L�HQHUJHWVNX�RSRUDEX���'RVDGDãQMD�VYMHWVND�SUDNVD��NDR� L�
UH]XOWDWL�SRMHGLQLK�WHKQR�HNRQRPVNLK�DQDOL]D�NRMH�VX�SURYHGHQH�X�+UYDWVNRM��XND]XMX�QD�
LVSODWLYRVW�SULPMHQH�7+3�SURFHVD�QD�8329�LPD�YHüHJ�NDSDFLWHWD��YHüLP�RG���������(6���
NDNR�QD�QRYLP�NRML�VH�WUHEDMX�JUDGLWL��WDNR�L�QD�SRVWRMHüLP�NRML�VX�YHü�X�SRJRQX�X�REOLNX�
QMLKRYH�QDGRJUDGQMH��
3URFHV�7+3�D� VH� QD�8329�LPD�PRåH� SULPLMHQLWL� QD� GYD� RVQRYQD� QDþLQD� �� SUYL� MH� LV-
SUHG�DQDHUREQLK�GLJHVWRUD��SUHGQRVW�QD�QRYR�SURMHNWLUDQLP�8329�LPD�L�NRG�SRVWRMHüLK�
8329�D�QD�NRMLPD�VH�SODQLUD�SRYHüDQMH�NDSDFLWHWD� OLQLMH�PXOMD��� D�GUXJL� MH�QDNRQ�DQ-

DHUREQLK�GLJHVWRUD��SUHGQRVW�NRG�SRVWRMHüLK�8329�D�NRG�NRMLK�VH�QH�SODQLUD�SRYHüDQMH�
NDSDFLWHWD�OLQLMH�PXOMD���2YDM�UDG�GDMH�NUDWDN�RSLV�PHWRGRORJLMH�L�UH]XOWDWD�SULPMHQH�7+3�
SURFHVD�QD�SRVWRMHüLP� L�QRYLP�8329�LPD��.UR]�DQDOL]X� WURãNRYD� L�NRULVWL�� L]YHGLYRVW�
7+3�SURFHVD�MH�GHWDOMQLMH�DQDOL]LUDQD�QD�8329�5LMHND�L�WR�X�RED�VOXþDMD��ELOR�]D�QMHJRYX�
L]JUDGQMX�QD�QRYRP�8329�X�5LMHND�LOL�NDR�GRGDWQX�QDGRJUDGQMX�MHGQRP�NDGD�VH�8329�
5LMHND�SXVWL�X�SRJRQ��3URYHGHQH�DQDOL]H�XND]XMX�QD�HNRQRPVNX�LVSODWLYRVW�XYRÿHQMD�7+3�
SURFHVD�� X]� VDJOHGDYDQMH�NOMXþQLK� IDNWRUD�SRSXW� WURãND�XYRÿHQMD�SURFHVD� �L]JUDGQMD� WH�
SRJRQ�L�RGUåDYDQMH���HQHUJHWVNH�LVNRULVWLYRVWL�L�NRQDþQRJ�]EULQMDYDQMD�PXOMD��
./-8ý1(�5,-(ý,��RWSDGQD�YRGD��SURþLãüDYDQMH��PXOM��7+3��8329��5LMHND

IMPLEMENTATION OF THE THP PROCESS IN WASTEWATER 
TREATMENT PLANTS – WWTP RIJEKA 

$%675$&7��7KH�7+3�SURFHVV�LV�D�W\SH�RI�SUH�WUHDWPHQW�RU�SRVW�WUHDWPHQW�RI�VOXGJH�IURP�
ZDVWHZDWHU�WUHDWPHQW�SODQWV��::73V��WKDW�FDQ�EH�VXFFHVVIXOO\�LQWHJUDWHG�LQ�QHZ�RU�H[-

LVWLQJ�::73V��LQ�FRPELQDWLRQ�ZLWK�DQDHURELF�GLJHVWLRQ��7KH�LPSOHPHQWDWLRQ�RI�WKH�7+3�
SURFHVV� DFKLHYHV� D� UHGXFWLRQ� LQ� WKH� WRWDO� VOXGJH�TXDQWLWLHV�� DQ� LQFUHDVH� LQ� WKH� OHYHO� RI�
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VOXGJH�XVH�IRU�SRZHU�JHQHUDWLRQ��LQFUHDVHG�ELRJDV�SURGXFWLRQ��DQG�REWDLQLQJ�VOXGJH�ZLWK�
PRUH�IDYRXUDEOH�FKDUDFWHULVWLFV�IRU�LWV�IXUWKHU�GLVSRVDO��WUHDWPHQW�DQG�¿QDO�GLVSRVDO�L�H��
LWV�XVH�DV�D�PDWHULDO�DQG�IRU�HQHUJ\�SXUSRVHV���7KH�JOREDO�SUDFWLFH�WR�GDWH�DQG�WKH�UHVXOWV�
RI�VRPH�HFRQRPLF�DQDO\VHV�FRQGXFWHG�LQ�&URDWLD�LQGLFDWH�WKH�YLDELOLW\�RI�WKH�LPSOHPHQWD-
WLRQ�RI�WKH�7+3�SURFHVV�LQ�::73V�ZLWK�ODUJHU�FDSDFLWLHV��KLJKHU�WKDQ���������3(���ERWK�
WKH�QHZ�RQHV�WKDW�ZLOO�EH�EXLOW�DQG�WKH�H[LVWLQJ�RQHV�WKDW�DUH�DOUHDG\�LQ�RSHUDWLRQ�DV�DQ�
upgrade.

7KH�7+3�SURFHVV�FDQ�EH�LPSOHPHQWHG�LQ�::73V�LQ�WZR�EDVLF�PDQQHUV��7KH�¿UVW�PDQQHU�
LV�LWV�LPSOHPHQWDWLRQ�EHIRUH�DQDHURELF�GLJHVWHUV��DGYDQWDJHRXV�ERWK�IRU�QHZ�::73V�DQG�
H[LVWLQJ�::73V�SODQQLQJ�DQ�LQFUHDVH�LQ�VOXGJH�OLQH�FDSDFLW\��ZKLOH�WKH�VHFRQG�PDQQHU�LV�
LWV�LPSOHPHQWDWLRQ�DIWHU�DQDHURELF�GLJHVWHUV��DGYDQWDJHRXV�IRU�H[LVWLQJ�::73V�SODQQLQJ�
QR�LQFUHDVH�LQ�VOXGJH�OLQH�FDSDFLW\���7KH�SDSHU�SUHVHQWV�D�EULHI�GHVFULSWLRQ�RI�WKH�PHWK-

RGRORJ\�DQG�UHVXOWV�RI�WKH�7+3�SURFHVV�LPSOHPHQWDWLRQ�LQ�WKH�H[LVWLQJ�DQG�QHZ�::73V��
%\�PHDQV�RI�D�FRVW�EHQH¿W�DQDO\VLV��WKH�IHDVLELOLW\�RI�WKH�7+3�SURFHVV�LV�DQDO\VHG�LQ�PRUH�
GHWDLO�RQ�WKH�H[DPSOH�RI�WKH�::73�5LMHND�IRU�ERWK�FDVHV�±�LWV�LPSOHPHQWDWLRQ�LQ�WKH�QHZ�
::73�5LMHND�RU�DV�DQ�DGGLWLRQDO�XSJUDGH�RQFH�WKH�::73�5LMHND�EHFRPHV�RSHUDWLRQDO��
&RQGXFWHG�DQDO\VHV�LQGLFDWH�HFRQRPLF�YLDELOLW\�RI�LQWURGXFLQJ�WKH�7+3�SURFHVV��LQ�DGGL-
WLRQ�WR�FRQVLGHUDWLRQV�RI�NH\�IDFWRUV��VXFK�DV�WKH�FRVWV�RI�WKH�SURFHVV�LQWURGXFWLRQ��FRQ-

VWUXFWLRQ��RSHUDWLRQ�DQG�PDLQWHQDQFH���HQHUJ\�H൶FLHQF\�DQG�¿QDO�VOXGJH�GLVSRVDO��
.(<:25'6��ZDVWHZDWHU��WUHDWPHQW��VOXGJH��7+3��::73��5LMHND

1. UVOD

.ROLþLQD�PXOMD�NRMD�QDVWDMH�NDR�QHL]EMHåDQ�SURGXNW�QD�8329�LPD�NRQVWDQWQR�VH�SRYHüDYD�
QD�VYMHWVNRM� L�QDFLRQDOQRM� UD]LQL��=EULQMDYDQMH�PXOMD�QD�HNRORãNL�SULKYDWOMLY�QDþLQ� WH�X�
VNODGX�V�NULWHULMLPD�]DNRQVNH�UHJXODWLYH��]DKWLMHYD�SUHWKRGQX�REUDGX�PXOMD�QD�8329�X��
3ULPMHQRP�RGJRYDUDMXüH� WHKQRORJLMH�REUDGH�� RVWYDUXMH� VH�YHOLNL� EURM�PRJXüLK�NRPEL-
QDFLMD�]EULQMDYDQMD�PXOMD��-HGDQ�RG�EURMQLK�UMHãHQMD�REUDGH�MH�SRVWXSDN�WHUPDOQH�KLGUR-

OL]H��HQJ��7KHUPDO�+\GURO\VLV�3URFHVV���7+3���þLMD�MH�SUYD�LQVWDODFLMD�SRVWURMHQMD�X�SXQRP�
PMHULOX�L]YHGHQD�X�+DPDU�X��1RUYHãND��������JRGLQH��3DQWHU�DQG�.OHLYHQ��������
7+3�MH�GYRVWXSDQMVNL�SRVWXSDN�X�NRMHP�VH�PXOM�SUYR�]DJULMDYD�������������&��SRG�YLVR-

NLP�WODNRP������EDUD��L]D�þHJD�VOLMHGL�EU]D�GHNRPSUHVLMD��2YLP�NRPELQLUDQLP�SRVWXSNRP�
PXOM�SRVWDMH�VWHULODQ�L�YLãH�ELRUD]JUDGLY��7R�]QDþL�GD�üH�VH�X�SRVWXSNX�DQDHUREQH�GLJHVWLMH�
�NRML�VOLMHGL�QDNRQ�7+3�D��XNORQLWL�YHüL�GLR�RUJDQVNH�WYDUL�L�SRVWLüL�YHüL�HQHUJHWVNL�XþLQDN�
NUR]�SRYHüDQX�SURL]YRGQMX�ELRSOLQD��3ULWRP�VH�RVWYDUXMX�L�]QDþDMQH�XãWHGH�X�YROXPHQX�
GLJHVWRUD�� RE]LURP�GD�X�GLJHVWRUH� QDNRQ�7+3�D�XOD]L�PXOM� V� ����SXWD� YHüRP�NRQFHQ-

WUDFLMRP�PXOMD��������67���D�YULMHPH�]DGUåDYDQMD�PXOMD�X�GLJHVWRULPD�MH�RNR����GDQD��
X�RGQRVX�QD�NRQYHQFLRQDOQH�GLJHVWRUH��EH]�7+3�D���6�SRUDVWRP�NRQFHQWUDFLMH�PXOMD�X�
GLJHVWRULPD� UDVWH� L�NRQFHQWUDFLMD�DPRQLMDND�NRMD�GMHOXMH� LQKLELUDMXüH�QD�EDNWHULMH�NRMH�
VH�X�GLJHVWRULPD�UD]YLMDMX�NRG�NRQYHQFLRQDOQH�OLQLMH�PXOMD��EH]�7+3�D���0HÿXWLP��NRG�
DQDHUREQH�GLJHVWLMH�NRMRM�SUHWKRGL�7+3�SURFHV��UD]YLMDMX�VH�GUXJH�YUVWH�EDNWHULMD�QD�NRMH�
SRYHüDQH�NRQFHQWUDFLMH�DPRQLMDND�QH�GMHOXMX�LQKLELUDMXüH��0HWKDQRFXOOHXV�ERXUJHQVLV�
0HWKDQRVSLULOOXP�KXQJDWHL���:HVWHUKROP��������:HWW�HW�DO����������.UR]�VWHULOL]DFLMX��]D-
JULMDYDQMH�QD�YLVRNLP�WHPSHUDWXUDPD�X�7+3�X��XQLãWDYDMX�VH�SDWRJHQL�PLNURRUJDQL]PL�
WH�VH�GRELYD�PXOM�YLVRNH�PLNURELRORãNH�NDNYRüH��SRJRGDQ�]D�NRULãWHQMH��QSU��RGODJDQMH�
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QD�SROMRSULYUHGQH�L�QHSROMRSULYUHGQH�SRYUãLQH�L�GU���%DUEHU���������'RGDWQR�VH�7+3�SUR-

FHVRP�SREROMãDYDMX�UHRORãND�VYRMVWYD�PXOMD��VOLND�����ãWR�VYH�VNXSD�UH]XOWLUD�SRWUHERP�
]D�]QDWQR�PDQMLP�YROXPHQRP�GLJHVWRUD�LOL�PRJXüQRãüX�SRYHüDQMD�RSWHUHüHQMD�XNROLNR�
EL�8329�SRVWDR�UHJLRQDOQL�FHQWDU�]D�REUDGX�PXOMD��7+3�SURFHV�REUDGH�PXOMD�SR]LWLYQR�
GMHOXMH�L�QD�XþLQNRYLWRVW�GHKLGUDFLMH�PXOMD��WDNR�GD�VH�QDNRQ�SRVWXSND�GHKLGUDFLMH�SRVWLåH�
PLQLPDOQL�XGLR�VXKH�WYDUL�X�L]QRVX��������67��D�NRG�SULPMHQH�7+3�QDNRQ�DQDHUREQLK�
GLJHVWRUD�QDNRQ�SRVWXSND�GHKLGUDFLMH�SRVWLåH�VH�PLQLPDOQL�XGLR�VXKH�WYDUL�X�L]QRVX����
�67��%DUEHU��������

               
a)                                          b)

6OLND����,]JOHG�PXOMD��D��SULMH�7+3�SURFHVD��E��QDNRQ�7+3�SURFHVD��*RVV�������

3UHGQRVWL�7+3�SURFHVD�VH�QD�WHPHOMX�GRVDGDãQMLK�LVNXVWDYD�X�UDGX�QD�EURMQLP�8329�LPD�
GLOMHP�VYLMHWD�L]UDåDYDMX�X�VOMHGHüHP��%DUEHU���������
�� VPDQMHQMH�SURL]YRGQMH�PXOMD��VXKH�WYDUL�X�PXOMX��QD�NUDMX�REUDGH�]D���������
�� VPDQMHQMH�NROLþLQH�PRNURJ�PXOMD�]D����������X�XNXSQRM�WHåLQL���
�� SRYHüDQMH�SURL]YRGQMH�ELRSOLQD�L�HQHUJLMH�]D���������
�� VWHULOL]DFLMD�PXOMD��GRELYDQMH�PXOMD�EH]�SDWRJHQLK�PLNURRUJDQL]DPD��
�� GRELYDQMH�PXOMD�VD�VPDQMHQLP�LQWHQ]LWHWRP�QHXJRGQLK�PLULVD��

5H]XOWDWL� SURYHGHQLK� DQDOL]D�� PRWLYLUDOL� VX� GLRQLNH� GD� YHüL� EURM� 8329�D� JUDGH� LOL�
QDGRJUDÿXMX�V�7+3�SURFHVRP��1HNL�PHÿX�EURMQLP�8329�LPD�X�VYLMHWX�NRML�VX�GR�GDQDV�
SULPLMHQLOL�7+3�SURFHV�LVWDNQXWL�VX�X�WDEOLFL���
3UHGQRVWL�SULPMHQH�7+3�SURFHVD�GROD]H�GR�L]UDåDMD�QD�8329�LPD�YHüHJ�NDSDFLWHWD��YHüL�
RG��������(6���7DNR�QD�SULPMHU��8329�L�X�+UYDWVNRM�NRML�PRJX�ELWL�LQWHUHVDQWQL�]D�SULP-

MHQX�7+3�SURFHVX�VX�=DJUHE��6SOLW��5LMHND�L�2VLMHN��RVRELWR�X�VOXþDMX�GD�SUHX]PX�XORJX�
UHJLRQDOQLK�FHQWDUD�]D�REUDGX�L�]EULQMDYDQMH�PXOMD��=QDþDMQR�MH�QDSRPHQXWL�GD�SULPMHQD�
7+3�SURFHVD�QLMH�RJUDQLþHQD�þLQMHQLFRP�MH�OL�8329�YHü�L]JUDÿHQ�LOL�QLMH��RGQRVQR�7+3�
SURFHV�VH�PRåH�SULPLMHQLWL�L�QD�YHü�L]JUDÿHQLP�8329�LPD��3UHPD�WRPH��7+3�SURFHV�VH�
QD�OLQLML�PXOMD�PRåH�SULPLMHQLW�QD�GYD�QDþLQD�
�� QD�JODYQRM�OLQLML�LVSUHG�DQDHUREQH�GLJHVWLMH��SUHGQRVW�NRG�QRYR�SURMHNWLUDQLK�XUHÿDMD�

LOL�SRVWRMHüLK�XUHÿDMD�NRMLPD�VH�åHOL�SRYHüDWL�NDSDFLWHW�OLQLMH�REUDGH�PXOMD��
�� QDNQDGQR� QD� OLQLML� PXOMD� L]D� DQDHUREQH� GLJHVWLMH�� V� SRYUDWQLP� WRNRP� L]GYRMHQRJ�

FHQWUDWD��X�SRVWXSNX�QDNQDGQH�GHKLGUDFLMH��]DJULMDQRJ�QD�YLãRM�WHPSHUDWXUL��SUHGQRVW�
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NRG� SRVWRMHüLK� XUHÿDMD�� X� VNORSX� QMLKRYH� QDGRJUDGQMH� L� XQDSUMHÿHQMD� OLQLMH� REUDGH�
PXOMD��

7DEOLFD����/RNDFLMD�8329�D�V�XYHGHQLP�7+3�SURFHVRP

Lokacija Kapacitet
[tST/d]

Lokacija Kapacitet
[tST/d]

:DVKLQJWRQ��6$' 445 (GLQEXUJK��8. 120

3HNLQJ���*DRDQWLQ��.LQD 445 7LOEXUJ��1L]R]HPVND 110

Peking - Gaobedian, Kina 390 9LOQLXV��/LWYD 100

0DQFKHVWHU��8. 365 %UX[HOOHV�6MHYHU��%HOJLMD 100

3HNLQJ���+XDLIDQJ��.LQD 340 Aberdeen, UK 80

Dublin, Irska 245 $WKHQV��*UþND 80

1HZFDVWOH��8. 170 2VOR��1RUYHãND 42

London - Riverside, UK 170 Ljubljana, Slovenija 40

7HHV�9DOOH\��8. 155 *LQHVWRXV��)UDQFXVND 35

/RQGRQ�±�&URVVQHVV��8. 130 0RQ]D��,WDOLMD 28

&DUGL൵��8. 130 /LOOHKDPPHU��1RUYHãND 27

6DQWLDJR��ýLOH 125 Billund, Danska 15

8�RYRP�UDGX�MH�SULND]DQD�PRJXüQRVW�L�RSUDYGDQRVW�XYRÿHQMD�7+3�SURFHVD�REUDGH�PXO-
MD� LVSUHG� DQDHUREQLK� GLJHVWRUD� QD�8329�LPD��8]�RSLV� VDPRJ�7+3�SURFHVD�� X� UDGX� MH�
REMDãQMHQD�PHWRGRORJLMD�XYRÿHQMD�7+3�SURFHVD�QD�8329�LPD��1DNQDGQR�MH�QD�NRQNUHW-
QRP�SULPMHUX�8329�D�5LMHND�SURYHGHQD� WHKQLþND� L�HNRQRPVND�DQDOL]D�XYRÿHQMD�7+3�
SURFHVD�QD�OLQLML�REUDGH�PXOMD��
$XWRUL�RYRJ� UDGD�QH� IDYRUL]LUDMX�SULPMHQX�7+3�SURFHVD�QD�8329�LPD��YHü� LVNOMXþLYR�
NUR]�RYDM� UDG� LVWLþX�PRJXüQRVWL�SULPMHQH�7+3�SURFHVD�NDR� MHGQH�RG�ID]D�QDGRJUDGQMH�
OLQLMH�REUDGH�PXOMD�QD�QRYRL]JUDÿHQLP�8329�LPD�YHüHJ�NDSDFLWHWD�

2. METODOLOGIJA 

2.1.  Opis THP procesa

2VQRYQL� FLOM� XYRÿHQMD� 7+3� SURFHVD� MH� VPDQMHQMH� XNXSQLK� NROLþLQD� PXOMD�� SRYHüDQMH�
VWXSQMD�HQHUJHWVNRJ�LVNRULãWDYDQMD�PXOMD�L�GRELYDQMH�PXOMD�SRYROMQLMLK�NDUDNWHULVWLND�]D�
QMHJRYR�GDOMQMH�]EULQMDYDQMH��REUDGX�L�NRQDþQR�RGODJDQMH��RGQRVQR�NRULãWHQMH��
1D�VOLFL���MH�SULND]DQD�WHKQRORãND�VKHPD�SUHGORåHQH�QDGRJUDGQMH�OLQLMH�REUDGH�PXOMD�QD�
QRYRL]JUDÿHQLP�8329�LPD�V�7+3�SURFHVRP��
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6OLND����7HKQRORãND�VKHPD�OLQLMH�YRGH�L�OLQLMH�PXOMD�V�7+3�SURFHVRP
�KWWSV���VWDQFHJOREDO�FRP�VWDQFHHQYLUR�FDPEL�WKHUPDO�K\GURO\VLV������

$QDHUREQD� GLJHVWLMD� X]� SUHWKRGQX� SULPMHQX� 7+3�D� SRGQRVL� ³QHUD]YRGQMHQL´� PXOM� V�
SRYHüDQRP�NRQFHQWUDFLMRP�VXKH�WYDUL�X�L]QRVL�������67�]D�UD]OLNX�RG�NRQYHQFLRQDOQH�
OLQLMH�REUDGH�PXOMD��EH]�7+3�D��NRG�NRMH�VX�UHOHYDQWQH�NRQFHQWUDFLMH�PXOMD�NRML�XOD]L�X�
DQDHUREQH�GLJHVWRUH�XQXWDU�UDVSRQD������67��
8�SURFHV�XOD]L�PXOM�NRML�MH�SUHWKRGQR�GHKLGULUDQ�QD�RNR��������67��3UYD�ID]D�MH�KRPRJ-

HQL]DFLMD�PXOMD�X]�GRGDWDN�SDUH��0XOM�VH�X�VSUHPQLNX�]D�KRPRJHQL]DFLMX�SUHG]DJULMDYD�
L�SUHWYDUD�X�NDãX��=DWLP�VH�WUDQVSRUWLUD�X�UHDNWRU�]D�WHUPDOQX�KLGUROL]X��NRML�UDGL�GLVNRQ-

WLQXLUDQR��ãDUåQR���8�UHDNWRUX�]D�KLGUROL]X�SUHWKRGQR�]JXVQXWL�PXOM�VH�GR]LUD��]DJULMDYD�
GLUHNWQLP�LQMHNWLUDQMHP�SDUH�QD����������&�L�WODþL�V�����EDUD��8�WLP�XYMHWLPD�RUJDQVND�
WYDU�KLGUROL]RP�SUHOD]L�X�RWRSOMHQH��ODNR�UD]JUDGLYH�VSRMHYH��1DNRQ�]DGUåDYDQMD�PXOMD�X�
UHDNWRUX��X�YUHPHQX�������PLQXWD��WODN�VH�QDJOR�VPDQMXMH�WH�VH�X]�SRPRü�SDUH�PXOM�WODþL�
X�VSUHPQLN�]D�L]GYDMDQMH��1DJOL�SDG�WODND�L]D]LYD�ÄSOLQVNX�HNVSOR]LMX³�NRMD�GH]LQWHJULUD�
VWDQLFH�L�YODNQD�X�PXOMX��3DUD�NRMD�VH�JHQHULUD�X�WUHQXWNX�SOLQVNH�HNVSOR]LMH��UHFLUNXOLUD�
VH�X�VSUHPQLN�]D�KRPRJHQL]DFLMX�]D�SUHGJULMDYDQMH�PXOMD��VPDQMXMXüL� WDNR�SRWUHEX�]D�
GRGDWQRP�SDURP��
0XOM�NRML� L]OD]L� L]�7+3�SURFHVD�MH�VWHULOQD�WHNXüLQD��VOLND�����]QDWQR�SREROMãDQLK�NDUD-
NWHULVWLND� ]D� QDNQDGQX� DQDHUREQX� GLJHVWLMX� L� QDNQDGQX� GHKLGUDFLMX�PXOMD�� ,DNR� MH� UDG�
7+3�UHDNWRUD�ãDUåQL��FLMHOL�SURFHV�VH�RGYLMD�NRQWLQXLUDQR�]ERJ�HJDOL]DFLMVNRJ�GMHORYDQMD�
VSUHPQLND�]D�KRPRJHQL]DFLMX�L�VSUHPQLND�]D�L]GYDMDQMH�
1DNRQ� 7+3�D�� PXOM� VH� KODGL� QD� L]PMHQMLYDþLPD� WRSOLQH� L� GRGDWQR� VH� UD]UMHÿXMH� SUL-
MH� XODVND� X� DQDHUREQX� GLJHVWLMX� GR� NRQFHQWUDFLMH� RG� ����� �� �QDMþHãüH� ������ �67���
2JUDQLþDYDMXüL�SDUDPHWDU�MH�NRQFHQWUDFLMD�DPRQLMDND�RþHNLYDQD�X�SURFHVX�GLJHVWLMH��.DR�
ãWR� MH�X�XYRGQRP�GLMHOX�UDGD� LVWDNQXWR��X]�SULVXVWYR�RGUHÿHQLK�YUVWD�EDNWHULMD��NRMH�VH�
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UD]YLMDMX�X�SRVWXSNX�DQDHUREQH�GLJHVWLMH��DPRQLMDN�X�NRQFHQWUDFLMDPD�GR������PJ�O�QH�
GMHOXMH�LQKLELUDMXüH��3UL�7+3�SURFHVX�GUDVWLþQR�VH�PLMHQMDMX�UHRORãNH�NDUDNWHULVWLNH�PXO-
MD��:KLWORFN�HW�DO����������0RJXüQRVW�RSWHUHüHQMD�DQDHUREQLK�GLJHVWRUD�VD�YHüLP�NRQ-

FHQWUDFLMDPD�PXOMD������SXWD��X]�VPDQMHQMH�YUHPHQD�]DGUåDYDQMD�PXOMD�X�GLJHVWRULPD��
RPRJXüXMH�]QDþDMQR�VPDQMHQMH�YROXPHQD�GLJHVWRUD��L�GR������PDQML�YROXPHQ�X�RGQRVX�
QD�NRQYHQFLRQDOQR�UMHãHQMH�EH]�7+3�D���þLPH�VH�SRVWLåH�]QDþDMQR�VPDQMHQMH� LQYHVWLFL-
MVNLK�WURãNRYD��7+3�SURFHV�UD]DUD�VWDQLþQX�VWUXNWXUX�PXOMD�WH�PXOM�X�QDNQDGQRP�SURFHVX�
DQDHUREQH�GLJHVWLMH�SRVWDMH�YLãH�UD]JUDGLY��ãWR�UH]XOWLUD�SRYHüDQRP�SURL]YRGQMRP�ELRS-

OLQD�L�VPDQMHQMHP�XNXSQH�PDVH�VXKH�WYDUL��RGQRVQR�VPDQMHQMHP�XNXSQH�NROLþLQH�PXOMD�
�*XLUH൵�HW�DO����������'RGDWQD�SUHGQRVW�MH�GD�VWDELOL]LUDQL�PXOM�LPD�EROMD�VYRMVWYD�GHKL-
GUDFLMH�SUL�þHPX�VH�SRVWLåX�YHüL�SRVWRWQL�XGMHOL�VXKH�WYDUL�X�PXOMX���������67���X�RGQRVX�
QD�NRQYHQFLRQDOQD�UMHãHQMD���������67���8�RGQRVX�QD�VPDQMHQH�NROLþLQH�VWDELOL]LUDQRJ�L�
GHKLGULUDQRJ�PXOMD��PRåH�VH�UDþXQDWL�V�QLåLP�WURãNRYLPD�QMHJRYH�GDOMQMH�REUDGH��VXãHQMH�
L�GU���L�NRQDþQRJ�]EULQMDYDQMD�
'HKLGULUDQL�PXOM�MH�NRG�7+3�SURFHVD�KLJLMHQL]LUDQ��EH]�SDWRJHQLK�PLNURRUJDQL]DPD��WH�VH�
PRåH�XþLQNRYLWLMH�L�QD�SRYROMQLML�QDþLQ�]EULQMDYDWL��+LJJLQV�HW�DO���������

7DEOLFD����8VSRUHGED�WHKQRORãNLK�SDUDPHWDUD�]D�OLQLMX�REUDGH�PXOMD�X]�SULPMHQX�7+3�
SURFHVD�L�NRG�NRQYHQFLRQDOQH�OLQLMH�REUDGH�PXOMD

Parametar THP proces Konvencionalno

pH 7,4 8,4 6,5 7,6

9)$��PJ�O� 2000 6000 200 500

9)$���DONDOLWHW 0,3 0,2

$PRQLMDN��PJ�O� 3000 800

.RQFHQWUDFLMD� PXOMD� X� DQDHUREQH�
GLJHVWRUH���67� 8 12 4 6

7HPSHUDWXUD�X�GLJHVWRULPD��&� 36 42 32 38

8YRÿHQMH�7+3�SURFHVD�QD�SODQLUDQL�8329�5LMHND�UD]PDWUDQR�MH�QD�QDþLQ�GD�VH�7+3�QD�
OLQLML�PXOMD�XJUDÿXMH�SULMH�DQDHUREQLK�GLJHVWRUD��.RULãWHQL�SRGDWFL�]D�SRPRü�SUL�SURYH-
GHQLP�L]UDþXQLPD�SUHX]HWL�VX�L]�QHNROLNR�SURMHNDWD�RG�NRMLK�VX�QHNL�L�UHDOL]LUDQL�X�RNYLUX�
HXURSVNH�SUDNVH�WH�L]�NRQNUHWQLK�XSLWD�SUHPD�YRGHüLP�VYMHWVNLP�WYUWNDPD�]D�7+3�SURFHV��
1DNRQ�GH¿QLUDQMD�SURFHVQLK�SDUDPHWDUD�QD�WHPHOMX�NRMLK�MH�SURYHGHQR�GLPHQ]LRQLUDQMH��
GDQD�MH�DSURNVLPDWLYQD�SURFMHQD�WURãNRYD�L]JUDGQMH��SRJRQD�L�RGUåDYDQMD�LVWRJ�SURFHVD�WH�
MH�GDQD�XVSRUHGED�V�YDULMDQWRP�EH]�SULPMHQH�7+3�SURFHVD��
8� VNORSX� RYRJ� UDGD� QDVWDYQR� MH� JHQHULUDQR� QHNROLNR� YDULMDQWQLK� UMHãHQMD�� NDR� NRPEL-
QDFLMD�GRGDWQLK�SRVWXSDND�REUDGH�PXOMD�L�NRQDþQRJ�]EULQMDYDQMD��&LMHQH�UDGD�NRULãWHQH�X�
SURYHGHQLP�DQDOL]DPD�VX�SULODJRÿHQH�WUHQXWQLP�SULOLNDPD�X�5+��
1DVWDYQR�QD�SUHWKRGQR�GRELYHQH�UH]XOWDWH�HNRQRPVNLK�DQDOL]D��SURYHGHQD�MH�L�HNRQRP-

VND�DQDOL]D�EH]�L�VD�XUDþXQDWLP�WURãNRP�]EULQMDYDQMD�PXOMD��
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3. REZULTATI I DISKUSIJA

3.1. Primjena THP procesa na UPOV Rijeka

8�UDGX�MH�UD]PDWUDQD�LPSOHPHQWDFLMD�7+3�SURFHVD�QD�8329�X�5LMHND��NRML�MH�SODQLUDQ�V�
GUXJLP�VWXSQMHP�SURþLãüDYDQMD��V�PDNVLPDOQLP�NDSDFLWHWRP���������(6��
3ULPMHQD�7+3�SURFHVD�QD�8329�X�5LMHND�UD]PDWUDQD�MH�]D�GYD�VFHQDULMD��3UYL�VFHQDULM�
SRGUD]XPLMHYD�REUDGX�FMHORNXSQRJ�SULPDUQRJ�L�ELRORãNRJ�PXOMD�QD�7+3�X�WH�QDVWDYQR�
DQDHUREQX�GLJHVWLMX�FMHORNXSQRJ�PXOMD�NRML�MH�SUHWKRGQR�L]DãDR�L]�7+3�SURFHVD��'UXJL�
VFHQDULM�SRGUD]XPLMHYD�GD�8329�5LMHND�SUHX]PH�XORJX�UHJLRQDOQRJ�FHQWUD�]D�REUDGX�
L�]EULQMDYDQMH�PXOMD�WDNRÿHU�X]�SULPMHQX�7+3�D�WH�QDVWDYQR�DQDHUREQH�GLJHVWLMH�PXOMD��
$QDOL]D�XVSRUHGEH�XYRÿHQMD�7+3�D�]D�VYH�UD]PDWDQH�VFHQDULMH�SULND]DQD�MH�X�WDEOLFL���
8]�XYRÿHQMH�7+3�D��SURL]YRGQMD�PXOMD�VPDQMLOD�EL�VH�]D�RNR������X�VXKRM�WYDUL�WH�RNR�
�����X�XNXSQRM�WHåLQL�PRNURJ�PXOMD��0LQLPDOQL�XGLR�VXKH�WYDUL�NRML�VH�RþHNXMH�X�GHKLG-

ULUDQRP�PXOMX�L]QRVL�����67��'RELYHQL�PXOM�LPD�SREROMãDQH�NDUDNWHULVWLNH��SRYROMQLMD�
NRQ]LVWHQFLMD��EH]�SDWRJHQLK�PLNURRUJDQL]DPD��VPDQMHQL�LQWHQ]LWHW�QHXJRGQLK�PLULVD�L�GU��
6DPLP�WLPH�ELR�EL�SRJRGQLML�]D�SRMHGLQH�GDOMQMH�SRVWXSNH�REUDGH��VXãHQMH��NRPSRVWLUDQ-

MH��VSDOMLYDQMH�L�VO���WH�SUL�RGODJDQMX�L�LOL�NRULãWHQMX�QD�SROMRSULYUHGQLP�L�QHSROMRSULYUHG-

QLP�SRYUãLQDPD�
=ERJ�XþLQNRYLWLMH�UD]JUDGQMH�L�YHüHJ�VDGUåDMD�VXKH�WYDUL��SURL]YRGQMD�ELRSOLQD�SRYHüDOD�
EL�VH�]D�RNR�������D�UDVSRORåLYD�HQHUJLMD�]D�RNR�������6DPLP�SURFHVRP�VPDQMXMH�VH�
SRWURãQMD�HQHUJLMH�QD�]DJULMDYDQMH�DQDHUREQLK�GLJHVWRUD��RE]LURP�GD�X�QMLK�XOD]L�YHü�]D-
JULMDQ�PXOM��NRML�MH�SRWUHEQR�GRGDWQR�L�KODGLWL�QDNRQ�7+3�SURFHVD��D�SULMH�DQDHUREQLK�GL-
JHVWRUD�

7DEOLFD����8VSRUHGQL�SULND]�WHKQLþNLK�SDUDPHWDUD�EH]�L�V�SULPMHQRP�7+3�SURFHVD�QD�
8329�X�5LMHND�

Parametar Jedinica
Bez
THP-a

Sa THP-om 

linije mulja 
samo Rijeka 
200.000 ES)

Sa THP-om 

linije mulja 
Rijeka+regija 
400.000 ES)

.ROLþLQD�VLURYRJ�PXOMD NJ67�G 15.550 15.550   26.550

9ULMHPH�]DGUåDYDQMD�
PXOMD�X�GLJHVWRULPD d 20 15   15

9ROXPHQ�GLJHVWRUD Pñ 5.800 2.000   3.350

VSS koji se razgradi u 

GLJHVWRUX
NJ67�G 4.830 6.051   10.000

� 43,7 54,5   54,3

8NXSQD�PDVD�
GHKLGULUDQRJ�PXOMD W�JRGLQD 16.400 10.650   18.500

Proizvodnja bioplina 1Pñ�G 4.135 5.585   9.250

8GLR�SOLQD�NRML�VH�ãDOMH�X�
kogeneraciju

0:K
e
�JRGLQD 3.865 4.590   7.600
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3.2. Ekonomske analize 

=D�SUHWKRGQR�UD]PDWUDQD�YDULMDQWQD�UMHãHQMD�REUDGH�WH�]EULQMDYDQMD�PXOMD�V�8329�D�5L-
MHND��SURYHGHQH�VX�RGJRYDUDMXüH�HNRQRPVNH�DQDOL]H��3RWUHEQR�MH�LVWDNQXWL�GD�MH�RE]LURP�
QD�NDUDNWHU�RYRJ�UDGD�PRJXüD�WHN�DSURNVLPDWLYQD�SURFMHQD�WURãNRYD��
-HGLQLþQH� FLMHQH� SRMHGLQLK� VWDYNL� NRG� L]JUDGQMH� SRMHGLQLK� WHKQRORãNLK� SURFHVD� REUDGH�
PXOMD��DOL�L�QDþLQD�NRQDþQRJ�]EULQMDYDQMD�PXOMD�PRJX�]QDþDMQR�RGVWXSDWL��þDN�L�XQXWDU�
LVWLK�ORNDOLWHWD��5HDOQL�SULND]�WURãNRYD�L]JUDGQMH�PRåH�VH�GRELWL�WHN�X�VNORSX�YUHGQRYDQMD�
SRQXGD�QD�REMDYOMHQRP�MDYQRP�QDWMHþDMX��
3UHPD� RSüLP� QDþHOLPD� SURFMHQH� XNXSQLK� WURãNRYD� SRVORYDQMD�� ]DVHEQR� VX� DQDOL]LUDQL�
WURãNRYL�L]JUDGQMH�WH�WURãNRYL�SRJRQD��RGUåDYDQMD��DPRUWL]DFLMH��]EULQMDYDQMD�L�GU���NUR]�
þLWDYR�SURMHNWQR�UD]GREOMH�NRMH�MH�]D�SRWUHEH�RYRJ�UDGD�GH¿QLUDQR�X�YUHPHQX�RG����JR-

GLQD��2ED�VH�DQDOL]LUDQD�YDULMDQWQD�UMHãHQMD�WHPHOMH�QD�LVWRM�NROLþLQL�GHKLGULUDQRJ�PXOMD�
NRML�VH�JHQHULUD�QD�8329�5LMHND��V�����67���.RG�YDULMDQWH�JGMH�8329�5LMHND�SRVWDMH�
UHJLRQDOQL�FHQWDU�]D�REUDGX�PXOMD��SUHWSRVWDYOMHQR�MH�GD�üH�VH�V�RVWDOLK�8329�D�X�UHJLML�
GRSUHPDWL�PXOM�VD�����67��8�NRQNUHWQRP�VOXþDMX�UDGL�VH�R�NROLþLQL�PRNURJ�PXOMD�X�L]QR-

VX��������W�JRGLQD��V�NRQFHQWUDFLMRP�����67���
8�GDQLP�DQDOL]DPD�NRULãWHQL� VX�RVQRYQL� MHGLQLþQL� HNRQRPVNL�SDUDPHWUL� WH� VX� V� FLOMHP�
EROMH�SUHJOHGQRVWL�LVND]DQL�X�WDEOLFL���

7DEOLFD����-HGLQLþQL�HNRQRPVNL�SDUDPHWUL�SULPLMHQMHQL�X�HNRQRPVNLP�DQDOL]DPD�YDUL-
jantnih rješenja

Parametar Vrijednost Jedinica
9ULMHGQRVW�HXUD 7,4 NQ�¼

8GLR�VXKH�WYDUL�X�GHKLGULUDQRP�PXOMX 22 �
8GLR�VXKH�WYDUL�X�GHKLGULUDQRP�PXOMX�QDNRQ�7+3�SURFHVD 30 �

'LVNRQWQD�VWRSD 4 �
3URMHNWQR�UD]GREOMH 30 godina

$PRUWL]DFLMD�HOHNWURVWURMDUVNH�RSUHPH 4,5 �
$PRUWL]DFLMD�JUDÿHYLQVNRJ�GLMHOD 1,5 �
2GUåDYDQMH 2,5 �

-HGLQLþQL�WURãDN�RGODJDQMD�PXOMD� 513 NQ�W
-HGLQLþQL�XWURãDN�HQHUJLMH�QD�LVSDUDYDQMH�YRGH�X�PXOMX 950 N:K�W+

2
0

-HGLQLþQL�XWURãDN�SOLQD�QD�LVSDUDYDQMH�YRGH�X�PXOMX 1118 N:K�W+
2
0

-HGLQLþQD�SRWURãQMD�HOHNWULþQH�HQHUJLMH 48,6 N:K�W
�1P3�]HPQRJ�SOLQD 10,28 N:K
.RH¿FLMHQW�XþLQNRYLWRVWL�SUHWYRUEH�SOLQD�X�SDUX�ERMOHURP 0,85 �



1065HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

&LOM�DQDOL]H�HNRQRPVNH�LVSODWLYRVWL�MH�SULND]DWL�UD]OLNX�X�WURãNRYLPD�L�GRELWL��L]PHÿX�SR-

MHGLQLK�YDULMDQWL��2EMH�YDULMDQWH�DQDOL]LUDQH�VX�WDEOLþQR��'RGDWQR�MH�DQDOL]LUDQD�L�YDULMDQWD�
NRG�NRMH�8329�5LMHND�SRVWDMH�UHJLRQDOQL�FHQWDU�]D�REUDGX�L�]EULQMDYDQMH�PXOMD��
.DSLWDOQD� LQYHVWLFLMD� XNOMXþXMH� WURãNRYH�� NRML� VX� UD]PDWUDQL� SUYHQVWYHQR�NDR� UD]OLND�X�
RGQRVX�QD�NRQYHQFLRQDOQX�OLQLMX�REUDGH�PXOMD�EH]�7+3�D��SRYHüDQMH�NDSDFLWHWD�NRJHQ-

HUDFLMH�NDR�SRVOMHGLFD�SRYHüDQH�SURL]YRGQMH�ELRSOLQD��HOHNWURVWURMDUVND�RSUHPD�YH]DQD�]D�
7+3�SURFHV��JUDÿHYLQVNL�GLR�]D�7+3��SUHWKRGQD�GHKLGUDFLMD�PXOMD��QDNQDGQD�GHKLGUDFLMD�
PXOMD��ERMOHU��XãWHGD�X�LQYHVWLFLML�WHUPDOQRJ�VXãHQMD��XãWHGD�X�YROXPHQLPD�GLJHVWRUD�
2SHUDWLYQL� WURãNRYL� �SRJRQ��RGUåDYDQMH��DPRUWL]DFLMD��XNOMXþXMX�VYH�UHOHYDQWQH�VWDYNH��
NRMH�VX�DQDOL]LUDQH�NDR�SXQL�WURãDN��D�QH�NDR�UD]OLND�L]PHÿX�SRMHGLQLK�VFHQDULMD���HOHNWULþQD�
HQHUJLMD�L]�&+3�D��SROLPHUL��GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH��WURãDN�GDOMQMHJ�]EULQ-

MDYDQMD�PXOMD��HOHNWULþQD�HQHUJLMD�]D�GLJHVWRUH��HOHNWULþQD�HQHUJLMD�]D�7+3�L�GHKLGUDFLMX�
PXOMD��HOHNWULþQD�HQHUJLMD�]D�VXãHQMH�PXOMD��SOLQ�]D�VXãHQMH�PXOMD��SLWND�YRGD��SDUD���ER-

MOHU��NHPLNDOLMH���GRGDWQD�DHUDFLMD�1+��X�ELRUHDNWRULPD��RGUåDYDQMH��DPRUWL]DFLMD�±�HOH-
NWURVWURMDUVNL�GLR��DPRUWL]DFLMD�±�JUDÿHYLQVNL�GLR�
8�WDEOLFDPD���L���GDQD�MH�XVSRUHGQD�HNRQRPVND�DQDOL]D�V�XUDþXQDWLP�WURãNRP�]EULQMDYDQ-

MD�PXOMD��$QDOL]D�RSHUDWLYQLK�WURãNRYD��WDEOLFD����SURYHGHQD�MH�]D�YLãH�UD]OLþLWLK�VFHQDULMD�
NRMLPD�MH� LVSLWDQD�RVMHWOMLYRVWL�RSHUDWLYQLK� WURãNRYD�R�SURPMHQMLYRVWL�SRMHGLQLK�XOD]QLK�
YHOLþLQD�NDR�ãWR�VX�MHGLQLþQL�WURãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�������������¼�W��L�WURãDN�
GRELWL�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH���������L����¼�W���
8� WDEOLFL� �� MH� GDQD�XVSRUHGQD� HNRQRPVND� DQDOL]D� V� SULND]RP�169��2þHNLYDQD�XãWHGD�
X]� SULPMHQX�7+3�SURFHVD� L]QRVL� RNR� ���������� ±� ���������� ¼�� L]UDåHQR� NDR�169�� ]D�
RSWHUHüHQMH�PXOMHP�NRML�VH�JHQHULUD�LVNOMXþLYDR�QD�8329�5LMHND��8�VOXþDMX�GD�8329�
5LMHND�SRVWDQH�UHJLRQDOQL�FHQWDU�]D�REUDGX�L�]EULQMDYDQMH�PXOMD��XãWHGH�PRJX�L�]QDþDMQLMH�
UDVWL��GR�����������¼��L]UDåHQR�NDR�169���ãWR�MH�SUYHQVWYHQR�RYLVQR�R�MHGLQLþQRM�FLMHQL�
SUHX]LPDQMD�PXOMD�L]�UHJLMH�
'RGDWQR�MH�DQDOL]LUDQ�L�VFHQDULM�NRG�NRMHJ�EL�VH�X�SURFHVX�WHUPDOQRJ�VXãHQMD�PXOMD�QD�
8329�5LMHND�SURL]YRGLOL�SHOHWL�NRML�EL�VH�SODVLUDOL�QD�WUåLãWH�ELRJRULYD�X]�SUHWSRVWDYNX�
MHGLQLþQH�FLMHQH�����¼�W�
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7DEOLFD����8VSRUHGQD�HNRQRPVND�DQDOL]D��NDSLWDOQL�L�RSHUDWLYQL�WURãNRYL��VD�L�EH]�7+3�
SURFHVD

Jedinica Bez THP-a

Sa THP-om 

linije mulja 
samo Rijeka 
200.000 ES)

Sa THP-om 

linije mulja 
Rijeka+regija 
400.000 ES)

UKUPNO CAPEX ¼ 760.600 769.500 3.900.000

UKUPNO OPEX ¼�JRGLQD
640.000 1

609.000 2

580.000 3

512.000 1

485.000 2

458.000 3

 80.500 4

331.000 5

456.000 6

 34.000 7

285.000 8

  410.000 9

-13.000 10

238.000 11

363.000 12

1� 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W
2� 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W
3� 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W
4� 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

5 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

6� 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

7� 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

8 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

9� 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

10 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

11 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W

12 7URãDN�NRQDþQRJ�]EULQMDYDQMD�PXOMD�L]QRVL����¼�W�L�GRELW�RG�SUHX]LPDQMD�PXOMD�L]�UHJLMH�
���¼�W
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7DEOLFD����8
VSRUHGQD�HNRQRP

VND�DQDOL]D��1
69��VD�L�EH]�7+

3�SURFHVD

VARIJANTE Napomena

11.823.518

9DULMDQWD�����7+3�LVSUHG�GLJHVWRUD��VDPR�5LMHND����������(6� 9.634.590

11.802.111

9.632.501

7.462.891

5.293.282

11.297.114

9DULMDQWD�����7+3�LVSUHG�GLJHVWRUD��VDPR�5LMHND����������(6� 9.168.799

10.993.636

8.824.026

6.654.417

4.484.807

10.770.710

9DULMDQWD�����7+3�LVSUHG�GLJHVWRUD��VDPR�5LMHND����������(6� 8.703.007

10.185.161

8.015.551

5.845.942

3.676.332

2.874.645

9DULMDQWD�����7+3�LVSUHG�GLJHVWRUD��VDPR�5LMHND����������(6� 1.716.134

-1.941.963

-4.111.573

-6.281.183

-8.450.793

NSV 
(30 godina)



1068

3ULPMHQRP�7+3�SRVWXSND�QD�8329�5LMHND��V�GUXJLP�VWXSQMHP�SURþLãüDYDQMD��PRåH�VH�
RþHNLYDWL�SRVWL]DQMH�SREROMãDQMD�L�SRYHüDQMD�HNRQRPVNH�XþLQNRYLWRVWL�8329�D��
8]�SULPMHQX�7+3�SURFHVD��QD�OLQLML�REUDGH�PXOMD�LVSUHG�DQDHUREQLK�GLJHVWRUD��SURL]YRGQMD�
PXOMD�VPDQMLOD�EL�VH�]D�RNR������X�VXKRM� WYDUL� WH�RNR������X�XNXSQRM� WHåLQL�PRNURJ�
PXOMD�� X]� PRJXüQRVW� ]QDþDMQLMHJ� VPDQMHQMD� YROXPHQD� DQDHUREQLK� GLJHVWRUD� �ELWQR� X�
RGQRVX� QD� ORNDFLMX� 8329�D� V� RWHåDQLP� WHUHQVNLP� UDGRYLPD� L� UHODWLYQR� RJUDQLþHQLP�
SURVWRURP�]D� L]JUDGQMX�8329�D���7DNRÿHU�� GRELYHQL�PXOM� LPDR�EL�EROMH�NDUDNWHULVWLNH�
NDR�ãWR�VX�SRYROMQLMD�NRQ]LVWHQFLMD�� VWHULODQ�EH]�SDWRJHQLK�PLNURRUJDQL]DPD�� VPDQMHQL�
LQWHQ]LWHW�QHXJRGQLK�PLULVD��ELWQR�X�RGQRVX�QD�ORNDFLMX�8329�D�5LMHND�X�EOL]LQL�FHQWUD�
JUDGD��L�GU��=ERJ�XþLQNRYLWLMH�UD]JUDGQMH�RUJDQVNH�WYDUL�L�SRVWL]DQMHP�YHüHJ�XGMHOD�VXKH�
WYDUL��SRYHüDOD�EL�VH� L�SURL]YRGQMD�SOLQD�]D�RNR�������1DVWDYQR��GRELYHQL�PXOM�ELR�EL�
SRJRGQLML�]D�SRMHGLQH�GDOMQMH�SRVWXSNH�REUDGH��VXãHQMH��NRPSRVWLUDQMH��VSDOMLYDQMH�L�VO���
WH�SUL�NRULãWHQMX�QD�SROMRSULYUHGQLP�L�QHSROMRSULYUHGQLP�SRYUãLQDPD�
1D�UDþXQ�SURL]YRGQMH�HOHNWULþQH�HQHUJLMH��HYLGHQWQH�VX�XãWHGH�NRG�VYLK�YDULMDQWL��3UHPGD�
MH�YHüD�SURL]YRGQMD�HQHUJLMH�SULVXWQD�X]�SULPMHQX�7+3�SURFHVD��QD�SRYHüDQMH�169� WH�
YDULMDQWH��XWMHþH�L�YHOLþLQD�LQYHVWLFLMH��RVRELWR�NRG�YDULMDQWH�JGMH�8329�5LMHND�SRVWDMH�
UHJLRQDOQL�FHQWDU�]D�REUDGX�L�]EULQMDYDQMH�PXOMD��
8�GDOMQMLP�LVWUDåLYDQMLPD�QD�RYX�WHPDWLNX��SUHSRUXþD�VH�DQDOL]LUDWL�HQHUJHWVNH�ELODQFH�]D�
UD]OLþLWH�NRPELQDFLMH�UMHãHQMD�V�7+3�SURFHVRP�L�EH]�QMHJD��DOL�X]�GRGDWQH�REOLNH�WHUPLþNH�
REUDGH�PXOMD��
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>�@� :HWW�� %��� 7DNDFDV�� '��� %DVWVRQH�� '���:LOVRQ�� &���0XUWK\�� 6�� ���������$QDHURELF�
PRGHO�IRU�KLJK�VROLGV�RU�KLJK�WHPSHUDWXUH�GLJHVWLRQ�DGGLWLRQDO�SDWKZD\�RI�DFHWDWH�
R[LGDWLRQ��:DWHU�6FLHQFH�DQG�7HFKQRORJ\��������GRL����������ZVW����������

>��@� :KLWORFN�'���6DQGLQR��-���1RYDN���-����-RKQVRQ��%���)LOPRUH��/����������8QGHUO\LQJ�
0HFKDQLVWLFV�3ULQFLSOHV� DQG�3URSRVHG�0RGHOLQJ�$SUSURDFK� IRU�:DVWH�$FWLYDWHG�
6OXGJH�5HGXFWLRQ�7HFKQRORJLHV��3URFHHGLLQJV�IURP�WKH���WK�DQQXDO�:()�5HVLGXDOV�
DQG�%LRVROLGV�&RQIHUHQFH�

AUTORI

GRF��GU��VF��'UDåHQ�9RXN�a
/XND�.RQRVLü�b
,YRQD�3HWNRYLü�b

a 6YHXþLOLãWH� X� =DJUHEX�� *UDÿHYLQVNL� IDNXOWHW�� =DYRG� ]D� KLGURWHKQLNX�� .DþLüHYD� ����
=DJUHE���������+UYDWVND��GYRXN#JUDG�KU
b 6YHXþLOLãWH� X� =DJUHEX��*UDÿHYLQVNL� IDNXOWHW��.DþLüHYD� ���� =DJUHE�� �������+UYDWVND��
ONRQRVLF#VWXGHQW�JUDG�KU��LYRQD�SHWNRYLF#VWXGHQW�JUDG�KU
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 3.05.

VODA GRADA DUBROVNIKA

6$ä(7$.��2GDELU�WHKQLþNRJ�UMHãHQMD�RGYRGQMH�L�SURþLãüDYDQMD�RWSDGQLK�YRGD�JUDGD�'X-

EURYQLND�� SUHGVWDYOMD� SRVHEDQ� L]D]RY� X� SURFHVX� XVNODÿLYDQMD� NRPXQDOQH� RGYRGQMH� VD�
SRVWRMHüLP�(8�GLUHNWLYDPD��DOL�L�URNRYLPD�NRMH�MH�+UYDWVND�SUHX]HOD�SULOLNRP�XODVND�X�
(XURSVNX�XQLMX��8�UDGX�MH�SUH]HQWLUDQ�SUHJOHG�SURYHGHQRJ�SURFHVD�DQDOL]H�L�RGDELUD�RS-

WLPDOQRJ�WHKQLþNRJ�UMHãHQMD�RGYRGQMH�L�ORNDFLMH�WH�WHKQRORJLMH�XUHÿDMD�]D�SURþLãüDYDQMH�
RWSDGQLK�YRGD�JUDGD�'XEURYQLND��3RVHEDQ�RVYUW�GDQ�MH�QD�UXEQH�XYMHWH�L�NDUDNWHULVWLNH�
ORNDFLMH�QD�NRMRM�MH�SUHGYLÿHQD�L]JUDGQMD�XUHÿDMD��3URYHGHQD�MH�DQDOL]D�SURFHVD�RGDELUD�
WHKQLþNRJ�UMHãHQMD�X]�XYMHW�ID]QH�JUDGQMH�L�QHSUHNLQXWRJ�UDGD�VXVWDYD�RGYRGQMH�WLMHNRP�
izgradnje.

./-8ý1(�5,-(ý,��RGYRGQMD�L�SURþLãüDYDQMH��JUDG�'XEURYQLN��DQDOL]D�UMHãHQMD

SOLUTION FOR WASTEWATER COLLECTION AND TREATMENT 
IN THE TOWN OF DUBROVNIK

$%675$&7�� 6HOHFWLQJ� D� WHFKQLFDO� VROXWLRQ� IRU�ZDVWHZDWHU� FROOHFWLRQ� DQG� WUHDWPHQW� LQ�
WKH�7RZQ�RI�'XEURYQLN�SUHVHQWV�D�VSHFLDO�FKDOOHQJH�LQ� WKH�SURFHVV�RI�KDUPRQL]LQJ�XU-
EDQ�ZDVWHZDWHU�PDQDJHPHQW�ZLWK� WKH� H[LVWLQJ�(8�'LUHFWLYHV� DQG�FRPSO\LQJ�ZLWK� WKH�
GHDGOLQHV�DVVXPHG�E\�&URDWLD�XSRQ�LWV�DFFHVVLRQ�WR�WKH�(XURSHDQ�8QLRQ��7KH�SDSHU�RXW-
OLQHV�WKH�FRQGXFWHG�SURFHVV�RI�DQDO\VLQJ�DQG�VHOHFWLQJ�WKH�RSWLPXP�WHFKQLFDO�VROXWLRQ�IRU�
ZDVWHZDWHU�FROOHFWLRQ��ORFDWLRQ�DQG�WHFKQRORJ\�IRU�WKH�'XEURYQLN�ZDVWHZDWHU�WUHDWPHQW�
SODQW��ZLWK�D�VSHFLDO�IRFXV�RQ�WKH�ERXQGDU\�FRQGLWLRQV�DQG�FKDUDFWHULVWLFV�RI�WKH�SODQQHG�
ORFDWLRQ�IRU�WKH�SODQW�FRQVWUXFWLRQ��$Q�DQDO\VLV�RI�WKH�VHOHFWLRQ�SURFHVV�IRU�WKH�WHFKQLFDO�
VROXWLRQ�XQGHU�FRQGLWLRQV�RI�SKDVHG�FRQVWUXFWLRQ�DQG�XQLQWHUUXSWHG�RSHUDWLRQ�RI�WKH�VHZHU�
V\VWHP�GXULQJ�WKH�FRQVWUXFWLRQ�ZDV�SHUIRUPHG�
.(<:25'6��FROOHFWLRQ�DQG�WUHDWPHQW��7RZQ�RI�'XEURYQLN��DQDO\VLV�RI�VROXWLRQV

1. UVOD

3UREOHPDWLND�JRVSRGDUHQMD�YRGDPD�X�+UYDWVNRM�QXåQR�MH�GRåLYMHOD�YHOLNH�SURPMHQH��D�
SRVHEQR� WLMHNRP� SURFHVD� SULVWXSDQMD� +UYDWVNH� (XURSVNRM� XQLML�� 7LMHNRP� SUHJRYRUD� R�
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SULVWXSDQMX�MHGQR�RG�QDMYDåQLMLK�SRJODYOMD�ELOR�MH�SRGUXþMH�]DãWLWH�RNROLãD��D�XQXWDU�QMHJD�
JRVSRGDUHQMH�YRGDPD��8� WRP�VPLVOX� MDVQR�VX�GH¿QLUDQL�FLOMHYL� L� URNRYL�NRMH�+UYDWVND�
PRUD� LVSXQLWL� SULMH� RGQRVQR� XODVNRP� X� þODQVWYR� (XURSVNH� XQLMH�� =ERJ� QHPRJXüQRVWL�
LVSXQMDYDQMD�FLOMHYD�GR�XODVND�X�(8�GH¿QLUDQD�VX�L�SULMHOD]QD�UD]GREOMD�X�NRMLPD�üH�VH�
X]�SRWSRUX�VUHGVWDYD�HXURSVNLK� IRQGRYD�RVWYDULWL� ]DFUWDQL�FLOMHYL��3RGUXþMH�+UYDWVNH�X�
VPLVOX�RGYRGQMH�L�SURþLãüDYDQMD�RWSDGQLK�YRGD��DOL�L�RSVNUEH�SLWNRP�YRGRP�SRGLMHOMHQR�
MH�QD�DJORPHUDFLMH��XQXWDU�GYD�VOLYQD�SRGUXþMD��FUQRPRUVNL� L� MDGUDQVNL�VOLY���1DVWDYQR�
VX�DJORPHUDFLMH�SRGLMHOMHQH�X�WUL�VNXSLQH���������������(6����������������(6�WH�YLãH�RG�
�������(6���6XNODGQR�RYRM�SRGMHOL�RGUHÿHQL�VX�VWXSQMHYL�SURþLãüDYDQMD�YRGD�X�IXQNFLML�
RVMHWOMLYRVWL�SRGUXþMD�DOL�L�NUDMQML�URNRYL�]D�LPSOHPHQWDFLMX�L�L]JUDGQMX�LVWLK��
3ULMHOD]QD�UD]GREOMD�LVSXQMHQMD�REYH]D�SUHGPHWQH�'LUHNWLYH�R�SURþLãüDYDQMX�NRPXQDOQLK�
RWSDGQLK�YRGD�SUHGYLÿDMX�SRWSXQR�LVSXQMHQMH�REYH]D�SUHGYLÿHQLK�'LUHNWLYRP�GR�NUDMD�
2023. godine.

$JORPHUDFLMD�'XEURYQLN�VH�QDOD]L�X�PDQMH�RVMHWOMLYRP�SRGUXþMX�-DGUDQVNRJ�PRUD�WH�MH�]D�
RYDM�VXVWDY�SRWUHEDQ�,,��VWXSDQM�SURþLãüDYDQMD�RWSDGQLK�YRGD��6�RE]LURP�QD�SUHGYLÿHQX�
YHOLþLQX�DJORPHUDFLMH��!�������(6���SURþLãüDYDQMH�RWSDGQLK�YRGD�WUHED�ELWL�ULMHãHQR�GR�
kraja 2018. godine.

3RþHWDN� L]JUDGQMH� NDQDOL]DFLMH� JUDGD�'XEURYQLND� YH]DQ� MH� ]D� GDYQR� ���� VWROMHüH� NDGD�
MH� L]JUDÿHQD�SUYD� VXVWDYQD�RGYRGQMD�RWSDGQLK� L� RERULQVNLK�YRGD� MH]JUH� VWDURJD�JUDGD��
*HQHUDOQR� JOHGDMXüL� SRVWRMHüL� VWDUL� VXVWDY� MHGDQ� MH� RG� QDMVWDULMLK� X� (XURSL�� D� SUHPD�
WHKQLþNRP�UMHãHQMX�L�L]YHGEL�]LGDQLK�L�QDGVYRÿHQLK�SURVWRUD�VYDNDNR�VSDGD�X�QDM]QDþDMQLMH�
VSRPHQLNH�NXOWXUQH�EDãWLQH�SRYLMHVQH�MH]JUH�JUDGD�'XEURYQLND��.RQFLSLUDQ�QD�JODYQRP�
NROHNWRUX�SRORåHQRP�6WUDGXQRP��V�GYD�VPMHUD�RWMHFDQMD�L�WR�SUHPD�VWDURM�JUDGVNRM�OXFL�
QD�LVWRNX�WH�ORNDFLML�3LOH��WYUÿDYD�%RNDU��QD�]DSDGX��1D�VOLFL����SULND]DQ�MH�RGYRGQL�NDQDO�
L]�WRJD�GRED��

6OLND����2GYRGQL�NDQDOL]DFLMVNL�NDQDOD�6WDUL�JUDG��'UåLüHYD�SROMDQD
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1DYHGHQD�NDQDOL]DFLMVND�PUHåD�RGQRVL� VH� VDPR�QD�XåL� GLR� VWDURJD�JUDGD�'XEURYQLND��
,QWH]LYQD� L]JUDGDQMD� SRVWRMHüH� NDQDOL]DFLMVNH� PUHåH� JUDGD� 'XEURYQLND� ]DSRþHOD� MH�
SRþHWNRP� ���WLK� JRGLQD� SURãORJD� VWROMHüD� WH� MH� X� UD]GREOMX� RG� ������ ±� ������ JRGLQH�
L]JUDÿHQR�RNR����NLORPHWDUD�PUHåH��D�GR�GDQDãQMLK�GDQD�RNR����NP��6DGDãQML�NDQDOL]DFLMVNL�
VXVWDY� VDVWRML� VH� RG� ��� NP� VDQLWDUQH� NDQDOL]DFLMH� L� ��� NP� RERULQVNH� NDQDOL]DFLMH�� 8�
RNYLUX� VDQLWDUQH� NDQDOL]DFLMH�� D� ]ERJ� L]UD]LWR� VORåHQRJ� UHOMHID� JUDGD�� L]JUDÿHQR� MH� ���
FUSQLK� VWDQLFD��(YLGHQWLUDQR� MH�RNR�������SULNOMXþDND�� D�EURM� HNYLYDOHQWQLK� VWDQRYQLND�
SURFMHQMXMH� VH� X� YHOLþLQL� RG� �������(6�� 6DGDãQML� VWXSDQM� SULNOMXþHQRVWL� SURFMHQMXMH� VH�
QD������� D�PUHåD�SRNULYD�XåH�SRGUXþMH�JUDGD�'XEURYQLND� L�0RNRãLFX��2G�NRULãWHQLK�
FLMHYQLK�PDWHULMDOD�SUHYODGDYD�D]EHVW�FHPHQW��RNR����NP���EHWRQVNL�L�DUPLUDQR�EHWRQVNL�
NDQDOL�������NP���GRN�VX�SODVWLþQL�PDWHULMDOL��39&�L�3(+'��]DVWXSOMHQL�QD�RNR�����NP�
PUHåH��

6OLND����3RJOHG�QD�XåX�L�ãLUX�ORNDFLMX�8329�D�/DSDG
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3URþLãüDYDQMH� RWSDGQLK� YRGD� YUãL� VH� QD� XUHÿDMX� ]D� SURþLãüDYDQMH�� NRML� MH� VPMHãWHQ� QD�
ORNDFLML�/DSDG�WH�VH�KLGURWHKQLþNLP�WXQHORP�L�SRGPRUVNLP�LVSXVWRP�LVSXãWDMX�X�PRUH��VOLND�
�����3RVWRMHüL�XUHÿDM�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD��8329��LVNOMXþLYR�MH��QHSRWSXQRJ��
PHKDQLþNRJ� VWXSQMD� SURþLãüDYDQMD�� V� NDSDFLWHWRP� RG� ������� (6��PDNVLPDOQH� SURWRNH�
������O�VHN�X]�SURVMHþQL�GRWRN�RG��������P3�GDQ��8UHÿDM�MH�L]JUDÿHQ�������JRGLQH�WH�MH�
QHRSKRGQR� SURYHVWL�PRGHUQL]DFLMX� SRVWRMHüHJ� SRVWURMHQMD��1DMYHüL� QHGRVWDWDN� XUHÿDMD�
OHåL� X� QMHJRYRM� ORNDFLML�� D� NRMD� VH� SUHNODSD� V� KRWHOVNLP� NDSDFLWHWLPD� X� WRP� SRGUXþMX�
�QHSRVUHGQD�EOL]LQD�KRWHOD�3DODFH��
8UHÿDM�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD�'XEURYQLN�L]JUDÿHQ�MH�QD�SUHGMHOX�/DSDG��2WSDGQD�
YRGD� GRSUHPOMHQD� GR� SRVWURMHQMD� SRVWRMHüHJ� XUHÿDMD� ]D� SURþLãüDYDQMH� RWSDGQLK� YRGD�
'XEURYQLN� SUROD]L� NDQDORP� X� NRMHP� MH�� QD� SRþHWNX� WRND�� XJUDÿHQD� JUXED� DXWRPDWVND�
UHãHWND�� SXWHP� NRMH� VH� XNODQMD� RWSDG� YHüLK� GLPHQ]LMD�� 1DNRQ� JUXEH� UHãHWNH�� YRGD� MH�
XVPMHUHQD�X�GLR�DUPLUDQREHWRQVNH�NRQVWUXNFLMH�X�NRMRM�MH�SR]LFLRQLUDQ�W]Y��ÄNRPLQXWRU³��
RGQRVQR� XVLWQMLYDþ� SUHRVWDORJ� RWSDGD� X�PHGLMX�� 3DUDOHOQR� V� WLPH� SRVWRML� L�PLPRYRGQL�
NDQDO�� ]D� VOXþDMHYH�RGUåDYDQMD�� RGQRVQR� LQWHUYHQFLMD�X� L]YDQUHGQLP� VLWXDFLMDPD��9RGD�
GDOMH�WHþH�NUR]�MHGDQ�]DMHGQLþNL�NDQDO��X�NRMHP�VH�QDOD]L�PMHUDþ�SURWRND��1DNRQ�NDQDOD�
]D� PMHUDþ�� YRGD� MH� GRSUHPOMHQD� X� DHULUDQL� SMHVNRORY�PDVWRORY�� 8� VNORSX� SMHVNRORYD�
PDVWRORYD�XNODQMD�VH�SLMHVDN�WH�PDVWL� L�XOMD��=D�SRWUHEH�DHUDFLMH�SRVWURMHQMH�XUHÿDMD�]D�
SURþLãüDYDQMH�RWSDGQLK�YRGD�RSUHPOMHQR�MH�SXKDOLPD�]UDND��VPMHãWHQLPD�X�VNORSX�]JUDGH��
2GYRMHQL� NUXWL� RWSDG� V� XUHÿDMD� ]D� SURþLãüDYDQMH� RWSDGQLK� YRGD� RGODåH� VH� QD� GHSRQLMX�
³.RQMVNR�JUREOMH´�QD�%UJDWX��3URþLãüHQH�RWSDGQH�YRGH�VH�SXWHP�KLGURWHKQLþNRJ�WXQHOD�
LVSRG�EUGD�3HWND���X�WXQHOX�VX�SRVWDYOMHQH�GYLMH�FLMHYL�'1������GRYRGL�GR�SRGPRUVNRJ�
LVSXVWD�X�RWYRUHQR�PRUH��GXåLQH�������PHWDUD��WYUGL�SROLHWLOHQ�SUR¿O������WH�LVSXãWDMX�QD�
GXELQX�RG�����PHWDUD�
3RVWRMHüL� NDQDOL]DFLMVNL� VXVWDY� VD� XUHÿDMHP� ]D� SURþLãüDYDQMH� VXRþHQ� MH� VD� PQRJLP�
SUREOHPLPD��RG�NRMLK�VX�QDML]UDåHQLML�VOMHGHüL�
�� QHGRVWDWQD�L]JUDÿHQRVW�RGQRVQR�QHDGHNYDWQD�SRNULYHQRVW�RERULQVNRP�RGYRGQMRP�
�� ORãH�RGUåDYDQMH�SRVWRMHüLK�RERULQVNLK�NDQDOD��X]�VWDOQR�VPDQMHQMH�QMLKRYH�SURWRþQRVWL�
�� YHOLNR�RSWHUHüHQMH�VDQLWDUQLK�NDQDOD�RERULQVNLP�YRGDPD�
�� SRMDYD�SRSODYOMLYDQMD�XOLFD��SURPHWQLFD�L�SRGUXPVNLK�WH�SUL]HPQLK�GLMHORYD�]JUDGD�NRG�
YHOLNLK�RERULQD�

�� GMHORPLþQL�SURGRUL�PRUD�X�SRVWRMHüX�NDQDOL]DFLMVNX�PUHåX��
�� ]QDþDMDQ�SRUDVW�GRWRND�QD�8329�]D�YULMHPH�NLãQRJ�UD]GREOMD�

=D�SRWUHEH�FMHORYLWRJ�UMHãDYDQMD�RGYRGQMH�L�SURþLãüDYDQMD�RWSDGQLK�YRGD�JUDGD�'XEURYQLND�
L�RNROQLK�QDVHOMD��D�V�FLOMHP�LVSXQMDYDQMD�XYMHWD�(XURSVNH�RNYLUQH�GLUHNWLYH�R�YRGDPD��
RGQRVQR�SUHX]HWLK�REYH]D�L]�SURFHVD�SULVWXSDQMD�+UYDWVNH�(XURSVNRM�XQLML��IRUPLUDQD�MH�
DJORPHUDFLMD�'XEURYQLN� WH� VH�SULVWXSLOR�SURFHVX� L]QDODåHQMD�RSWLPDOQRJ� UMHãHQMD�RYRJ�
]DKWMHYQRJ�LQåHQMHUVNRJ�]DGDWND��8�VNORSX�SURFHVD�L]UDGH�SRWUHEQH�VWXGLMVNH�L�WHKQLþNH�
GRNXPHQWDFLMH�NOMXþQR�PMHVWR�]DX]LPD�SLWDQMH�RGDELUD�NRQFHSWD�RGYRGQMH�RWSDGQLK�YRGD�
L� VPMHãWDMD� WH� QDþLQD� L� ORNDFLMH� QMLKRYRJ� SURþLãüDYDQMD� RGQRVQR� XSXãWDQMD� X�PRUH�� 8�
VNORSX�6WXGLMH�L]YRGOMLYRVWL�SURYHGHQD�MH�DQDOL]D�YLãH�NRQFHSDWD�RGYRGQMH�NDR�L�QDþLQD�
SURþLãüDYDQMD�RWSDGQLK�YRGD��3RVHEQR�VX�UHVSHNWLUDQH�PRJXüH�ORNDFLMH�EXGXüHJ�8329�D�
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WH�UDVSRORåLYH�VORERGQH�SURVWRUH�YH]DQR�]D�]DKWMHYQX�UHOMHIQX�NRQ¿JXUDFLMX�VDPRJ�JUDGD�
'XEURYQLND��3URYHGHQD�MH�DQDOL]D�VOMHGHüLK�YDULMDQWL��
D�� ]DGUåDYDQMH�SRVWRMHüH�NRQFHSFLMH�RGYRGQMH�L�ORNDFLMH�8329�D�
E�� PRGL¿NDFLMD�NRQFHSWD�RGYRGQMH�X]�QRYX�ORNDFLMX�8329�D�QD�SRGUXþMX�0RNRãLFH�
F�� L]PMHQD� NRQFHSWD� RGYRGQMH� QD� QDþLQ� GD� SRVWRMH� GYD� 8329�D� L� RWSDGQD� YRGD� VH�

XVPMHUDYD�X�GYD�VPMHUD�
G�� RGDELU�ORNDFLMH�.RPRODF��SUHXVPMHUDYDQMH�RWSDGQLK�YRGD�X�WRP�VPMHUX�WH�L]JUDGQMD�

NRQYHQFLRQDOQRJ�XUHÿDMD�]D�SURþLãüDYDQMH�
8]�QDYHGHQH�RSFLMH�NUR]�DQDOL]X�WHKQLþNRJ�UMHãHQMD�UHVSHNWLUDQD�MH�L�PRJXüQRVW�SURãLUHQMD�
SRGUXþMD�REXKYDWD�NUR]�SULNOMXþHQMH�SRGUXþMD�=DWRQ�2UDãDF�L�äXSH�'XEURYDþNH�VXVWDYX�
RGYRGQMH�JUDGD�'XEURYQLND��5H]XOWDWL�UDQJLUDQMD�SURYHGHQLK�YDULMDQWQLK�DQDOL]D�GDQL�VX�X�
WDEOLFL����WH�MH�YLGOMLYR�GD�MH�NDR�QDMSULKYDWOMLYLMH�WHKQLþNR�UMHãHQMH�RGDEUDQR�]DGUåDYDQMH�
SRVWRMHüH�NRQFHSFLMH�RGYRGQMH�L�SRVWRMHüD�ORNDFLMD�8329�D�QD�/DSDGX��6LWXDFLMVNL�SULND]�
WDNYRJ�NRQFHSWD�RGYRGQMH�SULND]DQ�MH�QD�VOLFL����

7DEOLFD����5H]XOWDWL�UDQJLUDQMD�YDULMDQWQLK�UMHãHQMD�RGYRGQMH

6OLND����6LWXDFLMVNL�SULND]�XVYRMHQRJ�NRQFHSWD�RGYRGQMH�V�ORNDFLMRP�8329�D�QD�/DSDGX

1D� SRVWRMHüRM� ORNDFLML� XUHÿDMD� ]D� SURþLãüDYDQMH� RWSDGQLK� YRGD� /DSDG�� SUHGYLÿHQD�
MH� L]JUDGQMD� L� RSUHPDQMH� QRYLK� JUDÿHYLQD� X� NRMLPD� üH� VH� RGYLMDWL� WHKQRORãNL� SURFHV�
SURþLãüDYDQMD�RWSDGQLK�YRGD�WH�L]JUDGQMD�L�RSUHPDQMH�JUDÿHYLQD�X�NRMLPD�üH�VH�RGYLMDWL�
SUDWHüH�DNWLYQRVWL�]QDþDMQH�]D�WHKQRORãNL�SURFHV�SURþLãüDYDQMD�RWSDGQLK�YRGD��3UHGYLÿHQD�
MH�L]YHGED�QRYRJ�SRGPRUVNRJ�LVSXVWD�RG�ORNDFLMH�XUHÿDMD�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD��
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7HKQRORãNL�SRVWXSDN�SURþLãüDYDQMD�RWSDGQLK�YRGD�SRGLMHOMHQ�MH�QD�WUL�JODYQH�WHKQRORãNH�
FMHOLQH�
��� PHKDQLþNL�SUHGWUHWPDQ��¿QH�UHãHWNH��SULKYDW�VDGUåDMD�VHSWLþNLK�MDPD��DHULUDQL�SMHVNR-

ORY�PDVWRORY��
��� ELRORãNR�SURþLãüDYDQMH��0%5�WHKQRORJLMD��
��� REUDGD�PXOMD��]JUXãDYDQMH��VWDELOL]DFLMD��GHKLGUDFLMD��
Građevine vezane uz tehnološki proces pročišćavanja otpadnih voda bit će izvedene kao 
podzemne armiranobetonske strukture, u sklopu ukopanih galerija na lokaciji (slika 4). 
Mehanički predtretman započinje u sklopu inicijalne galerije iz smjera zapada. U sklopu 
te galerije integriran je podzemni prostor za kanale �ne rešetke, aeriranog pjeskolova – 
mastolova te kanale �nih automatskih sita (slika 5.) Ostale građevine tehnološkog procesa 
pročišćavanja otpadnih voda su ukopane, podzemne armiranobetonske strukture u 
kojima se odvija biološko pročišćavanje prema procesu prikazanom na slici 6. Obrada 
mulja na lokaciji uređaja za pročišćavanje otpadnih voda Lapad – Dubrovnik obuhvaća 
zgušnjavanje, stabilizaciju te dehidraciju. Zgušnjavanje, stabilizacija i dehidracija odvijat 
će se u zasebnoj prostoriji, smještenoj u kraćoj ukopanoj galeriji, u razini manipulativne 
površine lokacije te dijelom ispod nje (spremnik mulja). 

6OLND�����'�VLPXODFLMD�QRYRJ�SRVWURMHQMD�]D�SURþLãüDYDQMH�RWSDGQLK�YRGD
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6OLND����6KHPDWVNL�SULND]�SURFHVD�XQXWDU�PHKDQLþNRJ�SUHGWUHWPDQD

6OLND����6KHPDWVNL�SULND]�SURFHVD�0%5�WHKQRORJLMH

'RSUHPD� REUDÿHQLK� RWSDGQLK� YRGD� QD� ORNDFLMX� SRGPRUVNRJ� LVSXVWD� ULMHãHQD� MH�
L]JUDGQMRP� QRYH� NRSQHQH� GLRQLFH� �QHSRVUHGQR� X]� SRVWRMHüL� KLGURWHKQLþNL� WXQHO�� ]D�
NRMX�MH�SUHGORåHQD�SULPMHQD�KLGUDXOLþNRJ�EXãHQMD��6DP�SRGPRUVNL�LVSXVW�SUHOLPLQDUQLP�
SURUDþXQLPD�VNUDüHQ�MH�QD�����PHWDUD��D�SRVWDYOMD�VH�QHSRVUHGQR�X]�VWDUL��3RVHEDQ�XYMHW�
RYRJ� WHKQLþNRJ� UMHãHQMD� MH�GD�FMHORNXSQR�VWDUR�SRVWURMHQMH�8329�D�XNOMXþXMXüL� L� VWDUL�
SRGPRUVNL�LVSXVW�PRUD�ELWL�X�IXQNFLML�WLMHNRP�FLMHORJ�SURFHVD�L]JUDGQMH�QRYRJ�8329�D�
DOL�L�QRYRJ�SRGPRUVNRJ�LVSXVWD��
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8� VNORSX� DQDOL]H� UMHãHQMD� RGYRGQMH� L� SURþLãüDYDQMD� RWSDGQLK� YRGD� JUDGD� 'XEURYQLND�
SRVHEQL�QDJODVDN�GDQ�MH�QD�SURFHV�RGDELUD�ORNDFLMH�]D�L]JUDGQMX�XUHÿDMD�]D�SURþLãüDYDQMH�
RWSDGQLK�YRGD��XVYRMHQH�NRQFHSFLMH�VXVWDYD�RGYRGQMH��XYMHWD�ID]QRVWL�L]JUDGQMH�WH�QD�NUDMX�
QXåQRVWL�IXQNFLRQLUDQMD�SRVWRMHüHJ�VXVWDYD�RGYRGQMH�L�SURþLãüDYDQMD�WLMHNRP�UD]GREOMD�
L]JUDGQMH�L�SXãWDQMD�X�SRJRQ�QRYRJ�SRVWURMHQMD��=DKWMHYQRVW�NRQ¿JXUDFLMH�WHUHQD�FLMHORJ�
SRGUXþMD�JUDGD�'XEURYQLND��SRVHEQL�XYMHWL�YH]DQL�]D�]DãWLüHQX�VWDUX�JUDGVNX�MH]JUX�WH�
VSHFL¿þQRVWL�SULREDOQRJ�PRUD�X�NRMH�VH�XSXãWDMX�SURþLãüHQH�RWSDGQH�YRGH��GDMX�GRGDWQX�
WHåLQX� SURFHVX� RGDELUD� WHKQLþNRJ� UMHãHQMD�� DOL� L� SURFHVX� SURMHNWLUDQMD� L� L]YHGEH� VDPLK�
JUDÿHYLQVNLK� REMHNDWD�� 7LMHNRP� SURFHVD� LQåHQMHUVNH� RSWLPDOL]DFLMH� NRQFHSWD� VXVWDYD�
RGYRGQMH�WH�RGDELUD�ORNDFLMH�L� WHKQRORJLMH�8329�D��SURYHGHQ�MH�]DKWMHYDQ�HYDOXDFLMVNL�
SRVWXSDN�� ,]YRÿHQMH� RGDEUDQRJ� WHKQLþNRJ� UMHãHQMD� X� VNRURP� YUHPHQX� SUHGVWDYOMDWL� üH�
SRVHEDQ�LQåHQMHUVNL�L]D]RY��

LITERATURA

>�@� 'LUHNWLYD�9LMHüD���������(=�NRMRP�VH�XVSRVWDYOMD�RNYLU�]D�GMHORYDQMH�]DMHGQLFH�QD�
SRGUXþMX�SROLWLNH�YRGD��RNYLUQD�GLUHNWLYD�R�YRGDPD�

>�@� 'LUHNWLYD�9LMHüD��������((=�R�SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD��'LUHN-

WLYD�R�NRPXQDOQLP�RWSDGQLP�YRGDPD�
>�@� 'ROLQDU�'�� L� VXU��� ��������6WXGLMD� L]YRGOMLYRVWL��3URMHNW� ]DãWLWH�RG�RQHþLãüHQMD�QD�

SULREDOQRP�SRGUXþMX�8ODJDQMD�X�REDOQX�HNRORãNX� LQIUDVWUXNWXUX�3RGSURMHNW�'X-

brovnik ,�+LGURSRURMHNW�LQJ��6,FRQVXOW��:<*�,QWHUQDWLRQDO��=DJUHE
>�@� 5H[�7RGRULü�1����������,GHMQL�SURMHNW�]D� L]GDYDQMH� ORNDFLMVNH�GR]YROH�XUHÿDMD�]D�

SURþLãüDYDQMH�RWSDGQLK�YRGD�/DSDG�'XEURYQLN�L�SRGPRUVNL�LVSXVW�'XEURYQLN, Hi-

GURSRURMHNW�LQJ��=DJUHE
>�@� 9LãHJRGLãQML�SURJUDP�JUDGQMH�NRPXQDOQLK�YRGQLK�JUDÿHYLQD�����������
>�@� äLOH�� ,�� �������� 6UHGQMRYMHNRYQD� NDQDOL]DFLMD� *UDGD� 'XEURYQLND�� 6WDURKUYDWVND�

SURVYMHWD�,,,����VWU���������

AUTORI

1DWDãD�7RGRULü�5H[��GLSO��LQJ��JUDÿ�a
1LQRVODY�5H[��GLSO��LQJ��JUDÿ�a
'DPMDQ�1HPHF�GU��GLSO��LQJ��NHP��WHK�a
'DQNR�0LKHOþLü�GLSO��LQJ��DUK� a
7RQL�+ROMHYLü�PDJ��LQJ��DHGLI�a

a +LGURSURMHNW� ±� LQJ�� 'UDãNRYLüHYD� ������ =DJUHE� ������� +UYDWVND�� QWUH[#KS�LQJ�KU��
QUH[#KS�LQJ�KU, GDPMDQ�QHPHF#KS�LQJ�VL, GDPLKHOFLF#KS�LQJ�KU,
WKROMHYLF#KS�LQJ�KU
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R 3.06.

URBANI VODNI SUSTAV U FUNKCIJI ZAŠTITE OKOLIŠA

6$ä(7$.�� 8� UDGX� VH� XND]XMH� QD� SUREOHP� SRYHüDQH� SRWURãQMH� YRGH� ]D� JUDGRYH� L�
SRYHüDQRJ�RQHþLãüHQMD� YRGH� L]� JUDGRYD��8UEDQL� YRGQL� VXVWDY� LPD� ]QDþDMDQ�XWMHFDM� QD�
RNROLã�V�NRMLP�MH�L]UDYQR�SRYH]DQ�X�LQWHUDNFLMVNRM�L�X]URþQR���SRVOMHGLþQRM�YH]L��*HQHU-
DOQR��X�GDQDãQMLP�VXYUHPHQLP�YUHPHQVNLP�WRNRYLPD�VXRþHQL�VPR�V�PHÿXVREQR�X]UR-

NRYDQRP�L�SRYH]DQRP�NUL]RP�NRMX�NDUDNWHUL]LUDMX��NOLPDWVNH�SURPMHQH��YHOLNL�SULMHORPL��
UDVWXüL�GUXãWYHQR���HNRQRPVNL�PHWDEROL]DP�NRML�WURãL�UD]QRYUVQH�UHVXUVH�VWYDUDMXüL�YHOLNH�
NROLþLQH�UD]QRYUVQRJ�RWSDGD��GUXãWYHQR���SROLWLþND�SRYH]DQRVW��SUHNRJUDQLþQD�RYLVQRVW��
EU]L�UD]YRM�WHKQRORJLMH�L�GUXJR��3RMDYRP�LQGXVWULMVNRJ�UD]GREOMD��VWDQMH�X�RNROLãX�SRSUL-
PD�QHRGUåLYH�]QDþDMNH��6YHXNXSQD� OMXGVND�DNWLYQRVW� �LQGXVWULMD��JUDGLWHOMVWYR��SURPHW��
XUEDQL]DFLMD� L� SRYHüDQMH� JUDGRYD� L� XUEDQH� SRSXODFLMH�� LQWHQ]LYQD� SROMRSULYUHGD�� HNVS-

ORDWDFLMD�UXGQRJD�EODJD�L�GU���UHPHWL�SULURGQX�UDYQRWHåX�L�XQLãWDYD�SRMHGLQH�HNRVXVWDYH��
SD�ãWHWH�L]D]YDQH�X�ELRVIHUL�SULMHWH�]DXVWDYOMDQMHP�RGUåLYRJ�UD]YRMD��=ERJ�WRJD�MH�QXåQR�
JUDGQMX�SODQLUDWL�QD�SULQFLSLPD�RGUåLYRJ�JUDÿHQMD��WHåLWL�RþXYDQMX�UDYQRWHåH�RGUHÿHQLK�
SURFHVD�LOL�VWDQMD�X�RNROLãX��RGUåDYDQMX�EODJRVWDQMD�NRMH�SDN�RYLVL�R�EODJRVWDQMX�SULURG-

QRJ�VYLMHWD�L�RGJRYRUQRM�XSRUDEL�L�WURãHQMX�SULURGQLK�UHVXUVD��3RWUHEQL�VX�UD]QL�REOLFL�UH-
RUJDQL]DFLMH�åLYRWQLK�XYMHWD��HNR�VHOD��RGUåLYL�JUDGRYL���SRQRYQH�SURFMHQH�HNRQRPVNLK�
VHNWRUD��SHUPDNXOWXUD��]HOHQD�JUDGQMD��RGUåLYD�SROMRSULYUHGD��LOL�XQDSUMHÿHQMH�L�XSRUDED�
]QDQRVWL�]D�QRYH�WHKQRORJLMH�X]�]QDþDMQH�EHQH¿FLMH�X�(8��]HOHQH�WHKQRORJLMH��REQRYOML-
YD�HQHUJLMD���2GUåLYRVW�XUEDQRJ�YRGQRJ�VXVWDYD��RGQRVQR�IXQNFLMH�FLOMD�]DKWLMHYD�GD�UD]-
OLND�X�NROLþLQL�L�NDNYRüL�L]PHÿX�X]HWH�YRGH�L�RQH�YUDüHQH�X�YRGQH�UHVXUVH�EXGH�SR]LWLYQD��
RGQRVQR�RSWLPDOQD��PDQML�JXELFL�YRGH�L�EROMD�NDNYRüD���'D�EL�VH�WR�RVWYDULOR�SRWUHEQR�MH�
L]JUDGLWL��RGUåDYDWL�L�NYDOLWHWQR�XSUDYOMDWL�XUEDQLP�YRGQLP�VXVWDYRP��7R�SRGUD]XPLMHYD�
RSWLPDOQX���PLQLPDOQX�SRWURãQMX�GUXJLK�UHVXUVD��OMXGVNL�UDG��HQHUJLMD��NHPLNDOLMH�L�GU����
ãWR�VH�SDN�RGUDåDYD�QD�þXYDQMH�SULURGQLK�UHVXUVD�WH�YHüX�SRWURãQMX�L�LVNRULVWLYRVW�REQRY-

OMLYLK�L]YRUD�HQHUJLMH��VPDQMHQMH�HPLVLMH�VWDNOHQLþNLK�SOLQRYD��
./-8ý1(� 5,-(ý,�� XUEDQL� YRGQL� VXVWDY�� YRGQL� UHVXUVL�� XUEDQL]DFLMD�� RGUåLYL� UD]YRM��
]DãWLWD�YRGD�L�RNROLãD
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FUNCTION

$%675$&7��7KLV�SDSHU�SRLQWV� WR�D�SUREOHP�RI� LQFUHDVHG�ZDWHU�FRQVXPSWLRQ�E\�FLWLHV�
DQG�LQFUHDVHG�ZDWHU�SROOXWLRQ�FRPLQJ�IURP�FLWLHV��7KH�XUEDQ�ZDWHU�V\VWHP�KDV�D�VLJQL¿-

FDQW�LPSDFW�RQ�WKH�HQYLURQPHQW�ZLWK�ZKLFK�LW�LV�GLUHFWO\�OLQNHG�WKURXJK�LQWHUDFWLRQ�DQG�
D�FDXVH�DQG�H൵HFW�UHODWLRQVKLS��*HQHUDOO\��ZH�DUH�IDFHG�WRGD\�ZLWK�WKH�LQWHUUHODWHG�DQG�
FRQQHFWHG�FULVLV�WKDW�LV�FKDUDFWHUL]HG�E\�FOLPDWH�FKDQJH��D�JURZLQJ�VRFLR�HFRQRPLF�PH-
WDEROLVP�WKDW�FRQVXPHV�D�YDULHW\�RI�UHVRXUFHV�DQG�JHQHUDWHV�ODUJH�TXDQWLWLHV�RI�GLYHUVH�
ZDVWH��VRFLR�SROLWLFDO�FRQQHFWLYLW\��FURVV�ERUGHU�GHSHQGHQFH��UDSLG�GHYHORSPHQW�RI�WHFK-

QRORJ\��DQG�PRUH��:LWK�WKH�HPHUJHQFH�RI�WKH�LQGXVWULDO�SHULRG��WKH�VWDWH�RI�WKH�HQYLURQ-

PHQW�DVVXPHG�XQVXVWDLQDEOH�IHDWXUHV��7KH�RYHUDOO�KXPDQ�DFWLYLW\��LQGXVWU\��FRQVWUXFWLRQ��
WUDQVSRUW��XUEDQL]DWLRQ�DQG�XUEDQ�SRSXODWLRQ�JURZWK��LQWHQVLYH�DJULFXOWXUH��H[SORLWDWLRQ�
RI�PLQHUDO�ZHDOWK��HWF���GLVWXUEV�WKH�QDWXUDO�EDODQFH�DQG�GHVWUR\V�LQGLYLGXDO�HFRV\VWHPV��
VR�WKDW�WKH�GDPDJH�FDXVHG�WR�WKH�ELRVSKHUH�WKUHDWHQV�WR�KDOW�VXVWDLQDEOH�GHYHORSPHQW��,W�LV��
WKHUHIRUH��QHFHVVDU\�WR�SODQ�EXLOGLQJ�RQ�WKH�SULQFLSOHV�RI�VXVWDLQDEOH�FRQVWUXFWLRQ��VWULYH�
WR�SUHVHUYH�WKH�EDODQFH�RI�FHUWDLQ�SURFHVVHV�RU�FRQGLWLRQV�LQ�WKH�HQYLURQPHQW��PDLQWDLQ�
VXFK�ZHOO�EHLQJ�WKDW�GHSHQGV�RQ�WKH�ZHOO��EHLQJ�RI�WKH�QDWXUDO�ZRUOG�DQG�XVH�DQG�FRQVXPH�
QDWXUDO�UHVRXUFHV�LQ�D�UHVSRQVLEOH�PDQQHU��9DULRXV�IRUPV�RI�UHVWUXFWXULQJ�RI�OLYLQJ�FRQ-

GLWLRQV��HFR�YLOODJHV��VXVWDLQDEOH�FLWLHV���UH�DVVHVVPHQWV�RI�HFRQRPLF�VHFWRUV��SHUPDFXO-
WXUH��JUHHQ�LQIUDVWUXFWXUH��VXVWDLQDEOH�DJULFXOWXUH��RU�WKH�DGYDQFHPHQW�DQG�XVH�RI�VFLHQFH�
IRU�D�SURYLVLRQ�RI�QHZ�WHFKQRORJLHV�DUH�QHHGHG��ZLWK�VLJQL¿FDQW�EHQH¿WV�LQ�WKH�(8��JUHHQ�
WHFKQRORJLHV��UHQHZDEOH�HQHUJ\���7KH�VXVWDLQDELOLW\�RI�WKH�XUEDQ�ZDWHU�V\VWHP��L�H��WDUJHW�
IXQFWLRQ�UHTXLUHV�WKDW�WKH�GL൵HUHQFH�LQ�WKH�TXDQWLW\�DQG�TXDOLW\�EHWZHHQ�ZDWHU�WDNHQ�DQG�
ZDWHU�UHWXUQHG�WR�WKH�ZDWHU�UHVRXUFHV�VKRXOG�EH�SRVLWLYH�RU�RSWLPDO��ORZHU�ZDWHU�ORVVHV�
DQG�EHWWHU�ZDWHU�TXDOLW\���,Q�RUGHU�WR�DFKLHYH�WKLV��LW�LV�QHFHVVDU\�WR�EXLOG��PDLQWDLQ�DQG�
PDQDJH�WKH�XUEDQ�ZDWHU�V\VWHP�LQ�DQ�LPSURYHG�PDQQHU��7KLV�LPSOLHV�RSWLPDO�L�H��PLQLPDO�
FRQVXPSWLRQ�RI�RWKHU�UHVRXUFHV��KXPDQ�ODERXU��HQHUJ\��FKHPLFDOV��HWF����ZKLFK�UHÀHFWV�RQ�
WKH�FRQVHUYDWLRQ�RI�QDWXUDO�UHVRXUFHV��DQG�KLJKHU�FRQVXPSWLRQ�DQG�XWLOL]DWLRQ�RI�UHQHZ-

DEOH�HQHUJ\�VRXUFHV��UHGXFWLRQ�RI�JUHHQKRXVH�JDV�HPLVVLRQV��
.(<:25'6��8UEDQ�ZDWHU�V\VWHP��ZDWHU�UHVRXUFHV��XUEDQL]DWLRQ��VXVWDLQDEOH�GHYHORS-

PHQW��ZDWHU�DQG�HQYLURQPHQWDO�SURWHFWLRQ

1. UVOD

��$QDOL]D�SUREOHPD�]DãWLWH�YRGD�L�RNROLãD�PRåH�SRþHWL�SLWDQMHP��NDNR�VPDQMLWL�RQHþLãüHQMH�
L� VPDQMLWL� XWMHFDM� UD]QLK� GLUHNWQLK� LOL� LQGLUHNWQLK� ]DJDÿLYDþD�YRGD� L� RNROLãD��1D�YRGQH�
UHVXUVH�GMHOXMX�PQRJL�þLPEHQLFL��NRML�GROD]H�L]�SROMRSULYUHGQH�L�LQGXVWULMVNH�GMHODWQRVWL��
L]�XUEDQLK�SRGUXþMD��GRPDüLQVWDYD�L�WXULVWLþNH�GMHODWQRVWL��8�RYRP�UDGX�QDMYLãH�VH�RSLVX-

MH�SUREOHP�XWMHFDMD�XUEDQLK��JUDGVNLK��SRGUXþMD�QD�VWDQMH�RNROLãD��8� WRP�SUDYFX� WUHED�
GH¿QLUDWL�VWYDUQH�SRWUHEH�NROLþLQH�L�NDNYRüH�YRGH�]D�JUDGRYH��V�MHGQH�VWUDQH�L�RSWLPDOQH�
SURFMHQH�NROLþLQH�L�NDNYRüH�SRYUDWQLK�YRGD�X�YRGQH�UHVXUVH��$NR�VH�SUL�WRP�GH¿QLUDMX�L�
VYL�SDUDPHWUL�RSWLPDOQRJ�RGUåLYRJ�UDGD�WRJ�YRGQRJ�VXVWDYD�X�NRQWHNVWX�GUXãWYHQR���HNR-

QRPVNLK� RGQRVD� �PDNVLPDOQL� GUXãWYHQR� �� HNRQRPVNL� XþLQDN� X]�PLQLPDOQH� WURãNRYH� L�
PLQLPDODQ�XWMHFDM�QD�RNROLã���GRELOL�VPR�IXQNFLMX�FLOMD�RSWLPDOL]DFLMH�UDGD�896���D�
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3ROD]LãWH� MH�]DKYDüDQMH�YRGD��NRULãWHQMH�YRGD�]D�JUDGRYH�V� WUHQGRP�SRYHüDQMD� OMXGVNH�
SRSXODFLMH�L�L]UDYQRJ�SRYHüDQMD�SRWURãQLK�NROLþLQD�þLVWH�YRGH��.DGD�JRYRULPR�R�NRULãWHQMX�
YRGD��RQGD�VH�WUHED�QDJODVLWL�SUREOHP�SUHNRPMHUQRJ�LVNRULãWDYDQMD�YRGQLK�UHVXUVD��NRML�MH�
L]X]HWQR�NRPSOHNVDQ�QH�VDPR�V�KLGURORãNRJ�VWDMDOLãWD��QHJR�L�X�SRJOHGX�VRFLR�HNRQRP-

VNLK�L�SROLWLþNLK�XYMHWD��5MHãHQMD�PRUDMX�]DGRYROMLWL�RNROLã�L�ELWL�VRFLMDOQR�L�SROLWLþNL�L]-
YRGOMLYD��&LOM�MH�L�DQDOL]D�XYMHWD�]D�XQDSUMHÿLYDQMH�LVNRULãWDYDQMD�YRGH��SRGUãND�RGUåLYRP�
LVNRULãWDYDQMX�YRGH�L�]DãWLWD�UHVXUVD��2SüL�MH�FLOM�VYHVWL�RSWHUHüHQMD�RNROLãD�LVSRG�SUDJD�
WUDMQR�SRGQRãOMLYLK�RSWHUHüHQMD��þLPH�VH�RPRJXüXMH�RGUåLYL�UD]YRM��*HUHã���������=ERJ�
WRJD�VH�SUHSRUXþD�GD�VH�LVWUDåLYDQMD�L�SULNXSOMDQMH�SRGDWDND�NRQFHQWULUDMX�QD�SREROMãDQMH�
SRVWRMHüHJ�VWDQMD�LQIRUPDFLMD��
8UEDQL�YRGQL�VXVWDY��896��MH�GLR�SULURGQRJ�KLGURORãNRJ�FLNOXVD�NRML�XNOMXþXMH�SULURGQD�
SRGUXþMD�YRGQLK�UHVXUVD�L�L]JUDÿHQH�GLMHORYH�YRGQRJ�VXVWDYD�NDR�ãWR�VX��]DKYDW�L�WUDQV-
SRUW�YRGH��þLãüHQMH�L�GLVWULEXFLMD�YRGH��DNXPXOLUDQMH�YRGH��UDVSRGMHOD�GR�VYDNRJ�NRULV-
QLND��D�]DWLP�SULNXSOMDQMH��RGYRG�L�SURþLãüDYDQMH�RWSDGQLK�YRGD�WH�SULNXSOMDQMH��RGYRG�
L�SURþLãüDYDQMH�RERULQVNLK�YRGD��NDR� L�XSUDYOMDQMH� L�NRQWUROD� UHåLPD�FLNOXVD�NUHWDQMD� L�
NUXåHQMD� XUEDQLK� YRGD� QD� SRGUXþMX� JUDGD� RSüHQLWR��8� NRQWHNVWX� SUHWKRGQRJ�PRåH� VH�
GH¿QLUDWL�L�896�NDR�SULURGQL�L�L]JUDÿHQL�YRGQL�VXVWDY�QDMYHüLP�GLMHORP�XQXWDU�SRGUXþMD�
JUDGD��ÀHNVLELODQ�L�SRGORåDQ�SURPMHQDPD�RG�VWUDQH�þRYMHND�L�GUXãWYD�X�FMHOLQL�X�VPLVOX�
SULODJRGEH�OMXGVNLP�SRWUHEDPD��0DUJHWD��������

2. INTERAKCIJSKI SUSTAVI I UTJECAJI

8UEDQL�YRGQL�VXVWDY�QDOD]L�VH�X�LQWHUDNFLML�L�PHÿXRYLVQRVWL�V�GUXJLP�VXVWDYLPD�NRML�JD�
RNUXåXMX��,QWHUDNFLMD�XUEDQRJ�YRGQRJ�VXVWDYD�PRåH�VH�RSüHQLWR�SUHGVWDYLWL�NUR]�SUHVMHN�
WUL�ãLUD�VXVWDYD��VOLND�����
� ��VXVWDY�RNROLãD�
� ��VXVWDY�ULMHþQRJ�ED]HQD�
� ��XUEDQL��HNR�VXVWDY�

OKOLIŠ

BAZEN

URBANI
VODNI

SUSTAV

(EKOSUSTAV)

Slika 1. 0HÿXRYLVQRVWL�L]PHÿX�XUEDQRJ�YRGQRJ�VXVWDYD��ULMHþQRJ
ED]HQD��XUEDQRJ�SRGUXþMD�L�RNROLãD
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8UEDQL�YRGQL�VXVWDY�PRåH�VH�X�PDWHPDWLþNRP�VPLVOX�GH¿QLUDWL�NDR�SUHVMHN�VSRPHQXWLK�
VNXSRYD��VXVWDYD���VXVWDY�RNROLãD��ULMHþQRJ�ED]HQD�L�XUEDQRJ�SRGUXþMD��RGQRVQR�XUEDQL�
YRGQL�VXVWDY�MH�SRGVNXS�RYD�WUL�VNXSD�

2.1. Sustav okoliša i UVS

=D�VYDNR�XUEDQR�SRGUXþMH�L�ULMHþQL�ED]HQ�PRåH�VH�RSüHQLWR�UHüL�GD�VX�X�L]UDYQRM�RYLVQRVWL�
L�PHÿXVREQRP�GMHORYDQMX�V�RNROLãHP��RGQRVQR�VUHGLQRP�NRMD�JD�RNUXåXMH�X�ãLUHP�VPLV-
OX��2NROLã�MH�SDN�UD]OLþLW�]D�VYDNR�XUEDQR�SRGUXþMH��DOL�VYL�ELWQL�HOHPHQWL�NRML�þLQH�NDUDN-

WHULVWLNX�L�RELOMHåMH�WH�VUHGLQH��PRUDMX�ELWL�VDGUåDQL�L�VDVWDYQL�VX�GLR�L�XUEDQRJ�L�ULMHþQRJ�
VXVWDYD��
6XVWDY�RNROLãD�MH�X�L]UDYQRM�RYLVQRVWL�R�SRORåDMX�L�ORNDFLML�XUEDQRJ�SRGUXþMD�JOHGDQR�V�
DVSHNWD�HNRORãNRJ��KLGURORãNRJ��JHRORãNRJ��NOLPDWVNRJ��JHRJUDIVNRJ�LOL� LQRJ�VWDMDOLãWD��
6WRJD��X]LPDMXüL�X�RE]LU�VYH�QDYHGHQH�RVRELQH�L�VSHFL¿þQRVWL�SRMHGLQLK�SRGUXþMD��RGQRV-
QR�UHJLMD��PRåH�VH�QDSUDYLWL�SRGMHOD�WLK�SRGUXþMD�SUHPD�ELWQLP�]DMHGQLþNLP�RVRELQDPD�L�
NDUDNWHULVWLNDPD��RGQRVQR�VSHFL¿þQRVWLPD�SRMHGLQLK�VUHGLQD�L�UHJLMD��SD�PRJX�ELWL��REDO-
QD��NRQWLQHQWDOQD��SODQLQVND��QL]LQVND�L�GUXJD��8�RYLVQRVWL�R�RNROLãQLP�VSHFL¿þQRVWLPD�
SRMHGLQLK� UHJLMD�� D� XYDåDYDMXüL� SUHWKRGQH� QDSRPHQH��PRåH� VH� GRüL� GR� GH¿QLUDQMD� GH-
WDOMQLK�PHÿXRGQRVD�L�PHÿXRYLVQRVWL�L]PHÿX�896���D�L�QMLKRYRJ�XWMHFDMD�QD�ULMHþQL�ED]HQ��
XUEDQL�HNRVXVWDY�L�X�NRQDþQLFL�QD�RNROLã���

5LMHþQL�ED]HQ�þLQL�ORJLþQX�SURVWRUQX�KLGURORãNX�MHGLQLFX�VXVWDYD�L�MHGQX�KLGURORãNL�]D-
WYRUHQX�FMHOLQX��XNOMXþXMXüL�MHGLQR�PRJXüD�SURSXãWDQMD�SRG]HPQH�YRGH���6DVWRML�VH�RG�
PUHåH�ULMHþQLK�WRNRYD��ULMHND�L�UMHþLFD�VNXSD�V�QMHQRP�NRSQHQRP�SRYUãLQRP��RGQRVQR�RG�
QHNROLNR�PDQMLK�SRGED]HQD��3RG�SRMPRP�SRGED]HQ�SRGUD]XPLMHYD�VH�SRGUXþMH�]HPOMLãWD�
V�NRMHJ�VYH�SRYUãLQVNR�RWMHFDQMH� WHþH�NUR]�QL]�SRWRND��ULMHND��UMHþLFD�L�NDQDOD�X�REOLNX�
YRGHQRJ�WRND�L�JUDYLWLUD��RGQRVQR�VOLYD�VH�RELþQR�N�MH]HULPD�LOL�ULMHNDPD��8UEDQL�MH�ED]HQ��
XRELþDMHQR��MHGDQ�SRGED]HQ�MHGQRJ�YHüHJ�ULMHþQRJ�ED]HQD�
2GQRVH�L]PHÿX�RNROLãD��ULMHþQRJ�ED]HQD�L�XUEDQRJ�YRGQRJ�VXVWDYD�L�QMLKRYX�PHÿXRYLVQRVW�
þLQL�QL]�PHÿXVREQLK�YH]D�NRMH�VX�SDN�RYLVQH�R�¿]LþNLP��SROLWLþNLP��JHRJUDIVNLP��NOLPDWV-
NLP�L�GUXJLP�NDUDNWHULVWLNDPD�VDPH�UHJLMH�X�NRMRM�VH�QDOD]H��%LWQR�MH�QDSRPHQXWL�GD�X]D-
MDPQD�GMHORYDQMD��LQWHUDNFLMH��L]PHÿX�ULMHþQRJ�ED]HQD�L�XUEDQRJ�VXVWDYD�YRGH�XNOMXþXMX�
VYH�RGQRVH�YH]DQH�]D�¿]LþNR�NRULãWHQMH�YRGH�X�XUEDQLP�SRGUXþMLPD��XQXWDUQMD�L�YDQMVND�
NRULãWHQMD�YRGH���NDR�L�VYH�SUDYQH�L�HNRQRPVNH�RGQRVH�QDVWDOH�NRULãWHQMHP�]HPOMLãWD�L�XU-
EDQH�YRGH�X�ULMHþQLP�ED]HQLPD��

2.3. Urbani (eko)sustav

=D�EROMH�L�H¿NDVQLMH�VDJOHGDYDQMH�NRQFHSWD�L�VWUXNWXUH�MHGQRJ�XUEDQRJ�YRGQRJ�VXVWDYD�
SRWUHEQR� MH� SULMH� VYHJD�GH¿QLUDWL� SRMDP�XUEDQL� HNRVXVWDY��(NRVXVWDYL� VX� ELRORãNL� VXV-
WDYL�VDVWDYOMHQL�RG�åLYLK�]DMHGQLFD�NDR�ãWR�VX�ELOMNH��åLYRWLQMH��PLNURRUJDQL]PL�L� OMXGL�L�
SULGUXåHQRJ�QHåLYRJ� HOHPHQWD�� RGQRVQR�RNROLãD��8� WRP�NRQWHNVWX�PRåH� VH� X]HWL� JUDG�
NDR�MHGDQ�VORåHQ�L�VSHFL¿þDQ�HNRVXVWDY��RNDUDNWHUL]LUDQ�VYRMLP�NRQWLQXLUDQLP�WRNRP�UDV-
WD� L� UD]YRMD��RGQRVQR�VWDOQLP�GLQDPLþNLP�SURFHVLPD�L�SURPMHQDPD��'DNOH��XQXWDU� MHG-

QRJ�WDNYRJ�XUEDQRJ�HNRVXVWDYD�RGYLMD�VH�LQWHUDNFLMD�L�PHÿXVREQR�GMHORYDQMH�SRMHGLQLK�



1083HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

GLMHORYD�VXVWDYD��]HOHQLK�SRYUãLQD��SDUNRYD�L�YUWRYD��RWYRUHQLK�SRYUãLQD�L�]JUDGD��SXWRYD��
YRGHQLK�SXWRYD�L�YRGHQLK�SRYUãLQD��OMXGL��åLYRWLQMD�L�ELOMDND�L�GUXJLK�RUJDQL]DPD��/MXGL�
SUHGVWDYOMDMX�GRPLQDQWQX�YUVWX��D�L]JUDÿHQL�RNROLã�MH�GRPLQDQWQL�¿]LþNL�HOHPHQW�XUEDQRJ�
HNRVXVWDYD�
*ODYQD�NDUDNWHULVWLND�XUEDQRJ�HNRVXVWDYD� L]UDåHQD� MH�NUR]�PHÿXRYLVQRVW� L�PHÿXVREQR�
GMHORYDQMH�V�RNUXåXMXüLP�RNROLãHP�X�ãLUHP�VPLVOX��6DVWRML�VH�RG�XOD]QLK�HOHPHQDWD��XOD]���
NRMH� XOD]H� X� VXVWDY� SULURGQLP�SXWHP� LOL� VH� SDN� GRYRGH� L]� GDOHND� �SULPMHULFH� SULMHYR]�
KUDQH��PDWHULMDOD�L�GU���L�L]OD]QLK�HOHPHQDWD��L]OD]���NRML�VX�SURL]YRG�VXVWDYD�L�PRJX�ELWL�
SR]LWLYQL��XVOXJH��HNRQRPLMD��GUXãWYHQL�L�NXOWXUQL�SURL]YRGL��QRYH�XUEDQH�VUHGLQH��L�QHJ-

DWLYQL��RWSDG��]DJDÿHQMH��NULPLQDO�L�GU����*ODYQL�GLR�VXVWDYD�MH�þRYMHN��RGQRVQR�OMXGVND�
DNWLYQRVW�NRML�MH�WYRUDF�L�JUDGLWHOM�VXVWDYD��DOL�L�SURL]YRÿDþ�RWSDGQLK�PDWHULMD�L�VYLK�QHJD-
WLYQLK�SRVOMHGLFD�NRULãWHQMD�VXVWDYD��0DOR�MH�SULURGQLK�HOHPHQDWD�LOL�SURFHVD�QD�NRMH�QLMH�
XWMHFDOD�OMXGVND�DNWLYQRVW��

3. PRIMJER OPTIMALNOG UPRAVLJANJA UVS - OM U FUNKCIJI 
ZAŠTITE OKOLIŠA

8�QDVWDYNX�SULND]DW�üH�VH�SULPMHU�RSWLPDOQRJ�XSUDYOMDQMD�896�RP�X�VYUKX�RþXYDQMD�L�
]DãWLWH�RNROLãD��5DGL�VH�R�LOXVWUDWLYQRP�SULPMHUX�SULND]D�JGMH�VX�RGDEUDQH�VDPR�JODYQH���
ELWQH�IXQNFLMH�NRUHODFLMH�RGQRVD�Ä896�2.2/,â³��$QDOL]LUDQL�VX�XWMHFDML�QD�YRGX��]UDN�
L�WOR�NDR�JODYQH�VDVWDYQLFH�RNROLãD�X�IXQNFLML�WUHQXWQRJ�VWDQMD�UDGD�896�D�L�SREROMãDQRJ�
�� RSWLPL]LUDQRJ�XSUDYOMDQMD� UDGRP�896�D��1D� VOLFL� ��� GDQL� VX�PRJXüL� ELWQL� SDUDPHWUL�
XWMHFDMD�NRML�X�RSüHP�VPLVOX�GH¿QLUDMX�RGQRVH�896���D�L�RNROLãD��2G�WLK�VYLK�SDUDPHWD-
UD�XWMHFDMD�X]HWL�VX�NROLþLQD�YRGH�L�NDNYRüH�YRGH�NDR�QDM]QDþDMQLML�þLPEHQLFL�L�SRND]D-
WHOML�VWDQMD�L�LQGHNVD�NRULãWHQMD�YRGD�L]�RNROLãD�L�LQGHNV�NDNYRüH�SRYUDWQLK�RWSDGQLK�YRGD�
X�RNROLã��2G�SDUDPHWDUD�NRML�XWMHþX�QD�DWPRVIHUX��X]HW�MH�SULPMHU�HPLVLMH�&2

2
, kao po-

VOMHGLFD� SRWURãQMH� HOHNWULþQH� HQHUJLMH� ]D� UDG� FUSQLK� VWDQLFD� X� YRGRRSVNUEQRP� VXVWDYX��
$QDOL]LUDQ�MH�SRMDP�ÄVDGDãQMH�VWDQMH³��UHDODQ�VXVWDY��L�SREROMãDQL�L�RSWLPL]LUDQL�VXVWDY�
�EXGXüH���SODQLUDQR�VWDQMH��L�X]HWH�VX�VOMHGHüH�IXQNFLMH�
��� D��� =DKYDW�YRGH�L]�SULURGQLK�YRGQLK�UHVXUVD���WUHQXWQR�VWDQMH�L�
� E��� =DKYDW� YRGH� L]� SULURGQLK� YRGQLK� UHVXUVD� �� SREROMãDQR� VWDQMH�� NRMH� REXKYDWD�

VOMHGHüH�XWMHFDMQH�SDUDPHWUH��X]HW�MH�VDPR�GLR�XWMHFDMQLK�HOHPHQDWD��
� ��� 6PDQMHQMH�JXELWDND�YRGRRSVNUEQRJ�VXVWDYD�
� ���0DQMD� SRWURãQMD� HOHNWULþQH� HQHUJLMH� L� NRULãWHQMH� REQRYOMLYLK� L]YRUD� HQHUJLMH�

�SULPMHU�VXQþHYD�HQHUJLMD��
� ���5DFLRQDOL]DFLMD�SRWURãQMH���XWMHFDM�QD�OMXGVNX�VYLMHVW��þRYMHND��L�SRYHüDQMH�FL-

MHQH�YRGH��HNRQRPVNL�SDUDPHWUL��
��� D��� ,VSXãWDQMH�XSRWULMHEOMHQLK�L�RERULQVNLK�YRGD�X�SULMHPQLN��YUDüDQMH�YRGH�X�YRGQH�

UHVXUVH����VDGDãQMH�VWDQMH�L�
����E��� ,VSXãWDQMH�XSRWULMHEOMHQLK�L�RERULQVNLK�YRGD�X�SULMHPQLN��YUDüDQMH�YRGH�X�YRGQH�

UHVXUVH�� ��SREROMãDQR�VWDQMH� ��SURþLãüDYDQMH�RWSDGQLK�XSRWULMHEOMHQLK�RERULQVNLK�
YRGD��NRMH�REXKYDWD�VOMHGHüH�

� ��� 3REROMãDQMH�UDGD�NDQDOL]DFLMVNRJ�VXVWDYD��PDWHULMDO�L�L]YHGED���YRGRQHSURSX�
VQRVW��
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� ��� 3RYHüDQMH�VWRSH�SULNOMXþHQRVWL�QD�NDQDOL]DFLMVNL�VXVWDY�
� ��� 3RYHüDQMH�VWXSQMD�SURþLãüDYDQMH�RWSDGQLK�YRGD�
8� WX� VYUKX� XUDÿHQ� MH� PRGHO� UDGD� 896�D� QD]YDQ� µ¶896�5($/¶¶� L� µ¶896�237,0$¶¶��
NRML�üH�SRVOXåLWL�NDR�LOXVWUDFLMD�PRJXüQRVWL�RSWLPDOQRJ�XSUDYOMDQMD�UDGD�896�D�X�FLOMX�
RþXYDQMD�L�]DãWLWH�RNROLãD��.DR�SULPMHU�SULPMHQH��YHUL¿�NDFLMD�L�NDOLEUDFLMD�PRGHOD���X]HW�
MH�JUDG�0RVWDU��JGMH�VX�UHODWLYQR�SR]QDWL�VYL�SRWUHEQL�XOD]QL�SDUDPHWUL�L�L]OD]QL�UHDOQL�UH�
]XOWDWL��&LOM�MH�QD�WHPHOMX�RSWLPDOQRJ�XSUDYOMDQMD�L�UDGD�896�D�VYH�WH�XWMHFDMH�QD�RNROLã�
SREROMãDWL�X�VPLVOX�VOMHGHüLK�JODYQLK�IXQNFLMD�FLOMD��

9] �PLQ��.Y PD[����                                                  (1)

JGMH�VX�
9]��� NROLþLQD�]DKYDüHQH�YRGH�L]�YRGQLK�UHVXUVD�
.Y��� NDNYRüD� LVSXãWHQLK� YRGD� �X]HW� MH� MHGDQ� SDUDPHWDU� ]D� SULND]� VWDQMD� NRPXQDOQLK�

NXüDQVNLK�RWSDGQLK�YRGD���%3.
5
).

6OLND����=QDþDMQLML�XWMHFDMQL�SDUDPHWUL�896�D�QD�RNROLã�NRML�PRJX�ELWL�JODYQL�þLPEHQLFL�
RSWLPDOQRJ�XSUDYOMDQMD�896�RP

3ULPMHQRP� REMHNWQR� RULMHQWLUDQRJ�PRGHOLUDQMD� L� SULODJRÿHQRJ� VRIWYHUD� µ¶6WHOOD¶¶� WH� QD�
WHPHOMX�FMHORNXSQH�VSURYHGHQH�DQDOL]H� IXQNFLRQLUDQMD� L�RGUåLYRJ�UD]YRMD�XUEDQLK�YRG�
QLK� VXVWDYD� RSüHQLWR� VH�PRåH� L]UDGLWL� SRþHWQL� �� RVQRYQL� UHDOQL�PRGHO�� QD]YDQ� Ä896�
2.2/,â³� �VOLND�����NRML�X�GDOMRM� VWUXNWXUQRM� DQDOL]L�SUHGVWDYOMD� UHDOQR� VDGDãQMH� VWDQMH�
PRJXüLK�]QDþDMQLMLK�XWMHFDMD�896�D�QD�RNROLã�L�YRGQH�UHVXUVH��5R]Lü���������
0RGHO� 896�2.2/,â� �VOLND� ��� MH� PRGL¿�FLUDQL� PRGHO� ]D� XSUDYOMDQMH� VXVWDYRP�896�
D�� QD]YDQ� )L]LþNL�PRGHO� NROLþLQH� L� NDNYRüH� YRGD� XUEDQRJ� YRGQRJ� VXVWDYD� �)0..9��
�5R]Lü���������'DNOH��RVLP�NROLþLQH�L�NDNYRüH�YRGD�896�D��PRGHO�MH�PRGL¿�FLUDQ�V�MRã�
QHNLP� SDUDPHWULPD� ELWQLP� ]D� RGQRVL�896�RNROLã�� SULPMHULFH� XWMHFDM� QD� ]UDN� �� HPLVL�
MD�VWDNOHQLþNLK�SOLQRYD�SUL�UDGX�FUSQLK�VWDQLFD�L�PRJXüH�VPDQMHQMH�XWMHFDMD�L�NRULãWHQMH�
REQRYOMLYLK� L]YRUD� HQHUJLMH�� =D� DQDOL]X� L�PRJXüX� RSWLPDOL]DFLMX� UDGD�896�D� X]HWL� VX�
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VOMHGHüL�ELWQL�SDUDPHWUL��NRML�GH¿QLUDMX�RGQRVH�896�D�L�RNROLãD�
�� NROLþLQD�VPDQMHQMD�YRGQLK�UHVXUVD�XVOLMHG�SRWURãQMH�YRGH�]D�YRGRSULYUHGX��LQGXVWULMX�L�
VOLþQR�

�� NROLþLQD� HPLVLMH� &2
2
� X� ]UDN� �� QD� WHPHOMX� SRWURãQMH� HQHUJLMH� ]D� UDG� FUSQRJ� VXVWDYD�

�ĈXULQ��������
�� NROLþLQD�LVSXãWDQMD�RWSDGQLK�YRGD�X�SULMHPQLN��5R]Lü��������
�� NROLþLQD�LVSXãWDQMD�%3.

5
�X�SULMHPQLN��5R]Lü��������

5H]XOWDWL�DQDOL]H�VX�GDQL�X�REOLNX�JUD¿NRQD�]D�VYDNL�RGDEUDQL�SDUDPHWDU��L�WR�]D�VDGDãQMH�
VWDQMH�L�RSWLPDOQR�PRJXüH�SREROMãDQR�VWDQMH�UDGD�896�D��JGMH�VX�XRþHQH�RþLJOHGQH�UD]-
like (slika 4, slika 5, slika 6, slika 7).

GODISNJI

PRIRAST

POTREBE 

STANOVNISTVA

ZA VODOM

STUPANJ

OTPADNE VODE

JAVNA

POTROSNJA

INDUSTRIJA

POTROSNJA

~

FAKTOR

CIVILIZACIJE

KAPACITET UREDJAJA

GUBUCI U TRANSPORTU

VODOOPSKRBNOJ MREZI

I UREDJAJU

KAPACITET

 VODOOPSKRBNOG

SUSTAVA

STANOVNISTVO

STOPA

GUBUTAKA

VODOVOD

VODNI RESURSI

OKOLIS

GODISNJI

PRIRAST

STANOVNISTVA

~

STUPANJ

RASTA

PROMJENA KOLICINA

VODNIH RESURSA

UKUPNI

VODOZAHVAT

VODE

TUDJE

VODE

OTPADNE

VODE

VREMENSKI

FAKTOR 

VLAZNOSTI

CO2 U ZRAKU

OKOLIS

VODE U KANALIZACIJSKOM

SUSTAVU

POTROSNJA 

VODE

GUBICI U

KANALIZACIJSKOM

SUSTAVU

KAPACITET

KANALIZACIJSKOG

SUSTAVA

STOPA

GUBITAKA 

KANALIZACIJA

PROMJENA STANJA

 ZRAKA

STUPANJ

OTPADNE 

VODE

STUPANJ  IZGRADJENOSTI

KANALIZACIJSKOG 

SUSTAVA

NA UREDJAJU ZA

STUPANJ IZGRADJENOSTI

VODOOPSKRBNOG SUSTAVA

KAPACITET UREDJAJA

OTPADNIH VODA

KOLICINA ISPUTANJA 

CO2
SE PREPUMPAVA

VODE

STOPA 

PREPUMPAVANJA

UKUPNE

POTREBE ZA VODOM

     POTRAZNJA VODE

STOPA

 ISPUTANJA CO2

ENERGIJE

STOPA POTROSNJE

 EL ENERGIJE 

.:K�SR�P�

GUBICI U

KANALIZACIJSKOM

SUSTAVU

PRIJEMNIK

OKOLIS
VODE U PRIJEMNIKU

OTPADNE VODE 

U PRIJEMNIK

STUPANJ

OTPADNE VODE

INDUSTRIJA

KOJA DOLAZI 

NA UREDJAJ

~

BPK5

ISPUSTENOJ VODI 

S UREDJAJA

KONCENTRACIJA

BPK5 U ISPUSTENOJ

OTPADNOJ VODI

BROJ ES

STANOVNISTVO
BROJ ES

INDUSTRIJA

UKUPAN BROJ

ES

PRIJEMNIKA S BPK5

PRIJEMNIKU PRIJE ISPUSTANJA 

OTPADNE VODE

KONCENTRACIJA BPK5

U OTPADNOJ VODI KOJA 

DOLAZI NA UREDJAJ

SREDNJA DNEVNA

KONCETRACIJA BPK5

INDUSTRIJE

~

STOPA RACIONALIZACIJE 

POTRONJE VODE

MODEL UVS - OKOLIS MODEL UVS - OKOLIŠ

6OLND����0RGHO�896���2.2/,â�NRML�X�RSüHP�VPLVOX�GH¿QLUD�ELWQH�RGQRVH�896�D�L�
RNROLãD��5R]Lü�������
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2SWLPDOQLP�XSUDYOMDQMHP�L�SREROMãDQLP�UDGRP�896�D�VPDQMHQD�MH�HPLVLMD�NJ�&2
2
�X�DW-

PRVIHUX�V�SRþHWQRJ�VWDQMD�������NJ�&2
2
 na 81 kg CO

2
�]D�VDGDãQMH�VWDQMH�L�]D�NUDM�SODQ-

skog razdoblja (20 godina) s 3.636 kg CO
2
 na 121 kg CO

2
.

=D�VOXþDM�VPDQMHQMD�JXELWDND�X�YRGRRSVNUEQRP�VXVWDYX�VD������QD������SRYHüDOD�EL�VH�
NROLþLQD�YRGQLK�UHVXUVD�QD�PMHVWX�]DKYDWD�]D������[���9P3�JRG��]D�NUDM�SODQVNRJ�UD]GR-

blja.

$NR�VH�SRYHüD�VWXSDQM�SURþLãüDYDQMD�VD�VDGDãQMHJ�VWXSQMD�RG������QD�EXGXüL�������VPDQ-

MLR�EL�VH�XQRV�SDUDPHWUD�%3.
5
�X�SULMHPQLN�RWSDGQH�YRGH�VD�������NJ�GDQ�QD�������NJ�GDQ�

�UD]OLND�����NJ�GDQ��LOL�]D�NUDM�SODQVNRJ�UD]GREOMD�V�������NJ�GDQ�QD�������NJ�GDQ��UD]-
OLND�����NJ�GDQ��

Page 1

0.00 5.00 10.00 15.00 20.00

GODINE

1:

1:

1:

0

2000

4000

KOLICINA ISPUTANJA  CO2: 1 - 2 - 

1

1

1

1

2 2 2 2

(kg CO2)

Page 1

0.00 5.00 10.00 15.00 20.00

GODINE

1:

1:

1:

4.2e+009

4.5e+009

4.8e+009

VODNI RESURSI OKOLIS: 1 - 2 - 

1

1

1

1

2

2

2

2

�P3 �JRG�

6OLND����*UD¿NRQ�XVSRUHGEH�HPLVLMH�NJ�&2
2
�LVSXãWHQRJ�X�]UDN �NJ�&2

2
��]D�UDG�FUSQLK�

VWDQLFD�X�YRGRRSVNUEL�]D�VOXþDM��������NRULãWHQD�HOHNWUR�HQHUJLMD�RG�GL]HO�LOL�WHUPRHOHN-
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7DNRÿHU�VH�PRJX�L�SRYHüDWL�NROLþLQH�LVSXãWHQH�RWSDGQH��SURþLãüHQH��YRGH�X�SULMHPQLN��
5H]XOWDWL�DQDOL]H�SRND]XMX�GD�VH�SUHNR�WUL�ELWQD�SDUDPHWUD��VWRSD�JXELWDND�X�NDQDOL]DFLML��
VWRSD�L]JUDÿHQRVWL�NDQDOL]DFLMVNRJ�VXVWDYD�L�VWXSDQM�SURþLãüDYDQMD�PRåH�SREROMãDWL�VWDQMH�
NROLþLQH�SRYUDWQH�YRGH�X�SULMHPQLN�VD�����O�V�QD�����O�V���VDGDãQMH�VWDQMH�L�VD�����O�V�QD�
����O�V���]D�SODQLUDQR�YUHPHQVNR�UD]GREOMH�
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8� UDGX� VX� XND]DQL� L� DSRVWUR¿UDQL� SUREOHPL� X� UMHãDYDQMX� RSWLPDOQRJ� XSUDYOMDQMD� L�
RGOXþLYDQMD�X�UDGX�XUEDQRJ�YRGQRJ�VXVWDYD�X�IXQNFLML�]DãWLWH�RNROLãD�LOL�EROMH�UHþHQR�PLQ-

LPDOQRJ�XWMHFDMD�QD�RNROLã��)XQNFLMD�FLOMD��PLQLPDOQL�XWMHFDM�QD�RNROLã��X�RYRP�VOXþDMX�EL�
VH�PRJOD�GH¿QLUDWL�VOMHGHüLP�SRGFLOMQLP�IXQNFLMDPD�
�� 0LQLPDOQL�]DKYDWL�L]�YRGQLK�UHVXUVD��RNROLãD��
�� 0LQLPDOQR�LVSXãWDQMH�VWDNOHQLþNLK�SOLQRYD�X�]UDN��RNROLã��
�� 0LQLPDOQR�LVSXãWDQMH�%3.

5
�X�SULMHPQLN��RNROLã��

�� 0DNVLPDOQH�SRYUDWQH�SURþLãüHQH�NROLþLQH�RWSDGQLK�YRGD�NRMH�VH�LVSXãWDMX�X�SULMHPQLN�
�RNROLã��

3ULPMHQRP�PRGHOD�896�2.2/,â��NRML�SUHGVWDYOMD�VNXS�REMHNDWD��VWUXNWXUD�HOHPHQDWD�
L�LQWHUDNFLMVNLK�RGQRVD���REMHNWQR�RULMHQWLUDQR�PRGHOLUDQMH���XUDÿHQD�MH�VLPXODFLMD�L�RSWL-
PDOL]DFLMD�UDGD�896�D�X�VYUKX�QMHJRYRJ�RSWLPDOQRJ�XWMHFDMD�QD�RNROLã��
3UHPD� WRPH�� QHNDGDãQMD� SUDNVD� XSUDYOMDQMD� YRGQLP� UHVXUVLPD� SRND]DOD� VH� QHGRVWDW-
QRP� X�PQRJLP� SLWDQMLPD� GDQDãQMLFH� X]URNRYDQRP� EURMQLP� GHPRJUDIVNLP�� HNRQRPV-
NLP�L�LQGXVWULMVNLP�SURPMHQDPD��NDR�ãWR�VX�QDJOR�SRYHüDQMH�SURL]YRGQMH��NRQFHQWUDFLMD�
VWDQRYQLãWYD�X�JUDGRYLPD��NRMH�GDOMH�]D�VRERP�X]URNXMX�QL]�SRVOMHGLFD�NDR�SULPMHULFH�
SRYHüDQR�NRULãWHQMH�NROLþLQH�YRGH��]DJDÿLYDQMH�YRGD�L�RNROLãD��SRWUHED�]D�YHüRP�NYDOLWH-
WRP�YRGH� L� VOLþQR��8�UDGX� MH�GDQ�SXWRND]� L�PRJXüL�SULQFLSL� UMHãDYDQMD�RYLK�SUREOHPD��
3ROD]LãWH� MH� LQWHJUDOQR� L� RGUåLYR� XSUDYOMDQMH� YRGDPD� NRMH� QDMNUDüH� UHþHQR� SUHGVWDYOMD�
SULQFLS�FMHORYLWRVWL��RGQRVQR�X�RE]LU�X]LPD�PHÿXGMHORYDQMH�XUEDQRJ�YRGQRJ�VXVWDYD�V�
QMHJRYLP�RNROLãHP�L�VYLP�GUXJLP�VXVWDYLPD�NRML�]DMHGQR�þLQH�LQWHJUDOQL�NRQFHSW�896�
D��5R]Lü���������
8]LPDMXüL�X�RE]LU�QDYHGHQR��LQWHJUDOQLP�XSUDYOMDQMHP�XUEDQLP�YRGQLP�VXVWDYRP�QDVWRML�
VH�RVLJXUDWL�GRYROMQD�NROLþLQD�NYDOLWHWQH�SLWNH�YRGH�]D�MDYQX�YRGRRSVNUEX�VWDQRYQLãWYD��
QHRSKRGQD�NROLþLQD�YRGH�RGJRYDUDMXüH�NYDOLWHWH� ]D� UD]OLþLWH�SULYUHGQH�SRWUHEH�� ]DãWLWD�
åLYRWD�OMXGL�L�PDWHULMDOQLK�GREDUD�RG�ãWHWQRJ�GMHORYDQMD�YRGD�WH�SRVWLüL� L�RþXYDWL�GREUR�
VWDQMH�YRGD�]ERJ�]DãWLWH�YRGQLK� L� R�YRGL�RYLVQLK�HNRVXVWDYD��8VSMHãQRVW�RYDNYH�PLVL-
MH�RYLVL�R�QL]X�SRWUHEQLK�PMHUD�L�DNWLYQRVWL��D�MHGQD�RG�WDNYLK�MH�SULND]DQD�L�RYRP�UDGX��
7HPHOML�VH�QD� L]UDGL�RSWLPDOL]DFLMVNRJ�PRGHOD�UDGD� L�XSUDYOMDQMD�XUEDQLP�YRGQLP�VXV-
WDYRP��ãWR�SULMH�VYHJD�GDMH�GREUX�L�UHDOQX�RVQRYX�]D�UD]XPLMHYDQMH�SUREOHPD��PRJXüH�
SULMHGORJH�UMHãHQMD�WH�SR]LWLYDQ�L�DJUHVLYQLML�SULVWXS�]D�GDOMQMD�LVWUDåLYDQMD�L�UD]YRM�QRYLK�
WHKQLND�L�DODWD�
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7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 3.07.

SUSTAVA OSIJEK S ANALIZOM VODNIH GUBITAKA 

6$ä(7$.��2YLP� UDGRP�SULND]XMX� VH� DQDOLWLþNH�PHWRGH� L� UH]XOWDWL� KLGUDXOLþNH� DQDOL]H�
YRGRRSVNUEQRJ� VXVWDYD��.DR� SRGORJD� MH� NRULãWHQ� SURMHNW� Ä8VSRVWDYD� WHKQLþNRJ� LQIRU-
PDFLMVNRJ� VXVWDYD�YRGRRSVNUEH�QD�SRGUXþMX�2VLMHN�±�ýHSLQ�±�'DOM� L� L]UDGD�SURJUDPD�
XSUDYOMDQMD�JXELFLPD�YRGH³��5DGRP�VH�SULND]XMX�QDSUHGQH�PHWRGH�L]UDGH�KLGUDXOLþNRJ�
PRGHOD��LPSOHPHQWDFLMD�YRGQLK�JXELWDND�NRULãWHQMHP�QDSUHGQLK�DQDOLWLþNLK�DODWD�WH�SUL-
ND]L�NRQDþQLK�UH]XOWDWD�X�VYUKX�NYDOLWHWQRJ�VDJOHGDYDQMD�SRVWRMHüHJ�VWDQMD�YRGRRSVNUE-

QRJ�VXVWDYD�2VLMHN��3UYL�SXWD�X�5HSXEOLFL�+UYDWVNRM��D�SUHPD�GRVDGDãQMLP�VD]QDQMLPD�L�X�
VYLMHWX��UH]XOWDWL�KLGUDXOLþNRJ�PRGHOD�YRGRRSVNUEQRJ�VXVWDYD�SULND]XMX�VH�NDR�WRSRORãNL�
*,6�PRGHO�X��'�RNUXåHQMX�NRULVWHüL�*RRJOH�(DUWK�3UR�SODWIRUPX�
.RQDþQL�UH]XOWDWL�NDOLEULUDQRJ�KLGUDXOLþNRJ�PDWHPDWLþNRJ�PRGHOD�SULND]DQL�VX�QD�MHGLQ-

VWYHQ�QDþLQ�NDR�GLQDPLþNL� WRSRORãNL�*,6�PRGHO�X� WURGLPHQ]LRQDOQRP�RNUXåHQMX�SODW-
IRUPH�*RRJOH�(DUWK�3UR��9LVLQD�VWXSFD�X�YL]XDOL]DFLML�SUHGVWDYOMD�VWYDUQX�YLVLQX�YRGQRJ�
VWXSFD��WODND��X�RGQRVX�QD�WHUHQ��1D�RYDM�QDþLQ��NUDMQMHP�NRULVQLNX�RPRJXüHQD�MH�YLUWX-

DOQD�ÄãHWQMD³�XOLFDPD�JUDGD�2VLMHND�V�XYLGRP�X�UHDOQH�YLVLQH�YRGQRJ�VWXSFD�X�RGQRVX�QD�
RNROQH�]JUDGH�NUR]�åHOMHQL�YUHPHQVNL�SHULRG�
./-8ý1(�5,-(ý,��KLGUDXOLþNL�PRGHO��*,6��NPO��*RRJOH�(DUWK��YRGRYRG�2VLMHN��YRGQL�
JXELWFL

PRESENTATION OF THE RESULTS USING A TOPOLOGICAL
GIS MODEL IN 3D ENVIRONMENT

$%675$&7��7KLV�SDSHU�SUHVHQWV�WKH�DQDO\WLFDO�PHWKRGV�DQG�UHVXOWV�RI�WKH�K\GUDXOLF�DQDO-
\VLV�RI�WKH�ZDWHU�VXSSO\�V\VWHP��ZLWK�WKH�SURMHFW�³(VWDEOLVKPHQW�RI�WKH�7HFKQLFDO�,QIRU-
PDWLRQ�6\VWHP�IRU�ZDWHU�VXSSO\�LQ�WKH�2VLMHN���ýHSLQ���'DOM�DUHD�DQG�WKH�GHYHORSPHQW�RI�D�
SURJUDPPH�IRU�PDQDJLQJ�ZDWHU�ORVVHV´�XVHG�DV�EDVHOLQH�LQIRUPDWLRQ��7KH�SDSHU�JLYHV�DQ�



1092

RYHUYLHZ�RI�DGYDQFHG�K\GUDXOLF�PRGHOOLQJ�PHWKRGV��PDQDJHPHQW�RI�ZDWHU�ORVVHV�XVLQJ�
DGYDQFHG�DQDO\WLFDO�WRROV�DQG�SUHVHQWDWLRQ�RI�WKH�¿QDO�UHVXOWV�IRU�WKH�SXUSRVH�RI�JDLQLQJ�
LPSURYHG�LQVLJKW�LQWR�WKH�H[LVWLQJ�FRQGLWLRQV�ZLWKLQ�WKH�2VLMHN�ZDWHU�VXSSO\�V\VWHP��)RU�
WKH�¿UVW� WLPH�LQ�WKH�5HSXEOLF�RI�&URDWLD��DQG�WR�RXU�NQRZOHGJH�LQ�WKH�ZRUOG�DV�ZHOO��D�
K\GUDXOLF�PRGHO�RI�D�ZDWHU�VXSSO\�V\VWHP�LV�SUHVHQWHG�DV�D�WRSRORJLFDO�*,6�PRGHO�LQ��'�
HQYLURQPHQWV�XVLQJ�WKH�*RRJOH�(DUWK�3UR�SODWIRUP�
7KH�¿QDO�UHVXOWV�RI�WKH�FDOLEUDWHG�K\GUDXOLF�PDWKHPDWLFDO�PRGHO�DUH�SUHVHQWHG�LQ�D�XQLTXH�
PDQQHU�DV�D�G\QDPLF�WRSRORJLFDO�*,6�PRGHO�LQ�WKH�WKUHH�GLPHQVLRQDO�HQYLURQPHQW�RI�WKH�
*RRJOH�(DUWK�3UR�SODWIRUP��7KH�KHLJKW�RI�WKH�FROXPQ�LQ�WKH�YLVXDOL]DWLRQ�UHSUHVHQWV�WKH�
DFWXDO�KHLJKW�RI�WKH�ZDWHU�FROXPQ��SUHVVXUH��UHODWLYH�WR�WKH�WHUUDLQ��HQDEOLQJ�WKH�HQG�XVHU�
D�YLUWXDO�³ZDON´�GRZQ�WKH�VWUHHWV�RI�WKH�FLW\�RI�2VLMHN�ZLWK�D�YLHZ�RI�WKH�DFWXDO�KHLJKW�RI�
WKH�ZDWHU�FROXPQ�UHODWLYH�WR�WKH�VXUURXQGLQJ�EXLOGLQJV�LQ�WKH�GHVLUHG�WLPH�SHULRG�
.(<:25'6�� K\GUDXOLF�PRGHO��*,6�� NPO��*RRJOH�(DUWK��ZDWHU� VXSSO\� V\VWHP�2VLMHN��
ZDWHU�ORVVHV

1. UVOD

Projekt „Uspostava tehničkog informacijskog sustava vodoopskrbe na području Osijek 
– Čepin – Dalj i izrada programa upravljanja gubicima vode“ korišten je kao platforma 
za razvoj naprednih metodologija hidrauličkog modeliranja vodoopskrbnih sustava. 
Radom se prikazuju metode izrade hidrauličkog modela, implementacija vodnih gubitaka 
korištenjem naprednih analitičkih alata te prikazi konačnih rezultata u svrhu kvalitetnog 
sagledavanja postojećeg stanja vodoopskrbnog sustava Osijek. Prvi puta u Republici 
Hrvatskoj, a prema dosadašnjim saznanjima i u svijetu, rezultati hidrauličkog modela 
vodoopskrbnog sustava prikazuju se kao topološki GIS model u 3D okruženju koristeći 

Google Earth Pro platformu. 

1.1. Regionalni vodoopskrbni sustav Osijek

Regionalni vodoopskrbni sustav (RVS) Osijek obuhvaća 38 naselja, odnosno 8 jedinica 
lokalne samouprave, a sastoji se od 832 km vodoopskrbne mreže, 3 crpilišta, 1 vodotornja, 
1 vodospreme, 4 stanice za podizanje tlaka, 71 čvorišta nadzorno-upravljačkog sustava 
(NUS-a) te 7 stanica za dokloriranje.
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6OLND����2EXKYDW�5HJLRQDOQRJ�YRGRRSVNUEQRJ�VXVWDYD�2VLMHN

8�VYUKX�DQDOL]H�YRGQLK�JXELWDND��RG�VUSQMD�������GR�]DNOMXþQR�V�SURVLQFHP�LVWH�JRGLQH��
QD� 596� 2VLMHN� SURYHGHQD� MH� GHWDOMQD� PMHUQD� NDPSDQMD� NRMD� MH� REXKYDWLOD� SRGMHOX�
YRGRRSVNUEQRJ�VXVWDYD�QD����'0$�]RQD��8NXSQR�L]UDþXQDWL�YRGQL�JXELWDN�L]QRVL�RNR�
������O�V��RGQRVQR�RNR�����������P3�JRG��

2. TEORIJSKE OSNOVE

.DGD� VH� JRYRUL� R� LQåHQMHUVNRP� QXPHULþNRP�� RGQRVQR� W]Y�� PDWHPDWLþNRP� PRGHOX��
PLVOLPR�QD�QHNX�YUVWX�SRPDJDOD�NRMLPD�VH�VWDQRYLWD�VWYDUQD�LOL�]DPLãOMHQD�SRMDYD�PRåH�
RSRQDãDWL�� 2QD� RPRJXüXMH� VDJOHGDYDQMH� JRWRYR� VYLK� ELWQLK� RGOLND� SRMDYH�� WM�� NDR� GD�
L]YRGLPR�¿]LNDOQL�SRNXV�QD�SURWRWLSX��7DNYD�SRPDJDOD�WYRUH�]DRNUXåHQX�FMHOLQX�X�REOLNX�
SURJUDPD�]D�HOHNWURQLþND�UDþXQDOD���-RYLü�������
0DWHPDWLþNLP�PRGHOLUDQMHP� YRGRRSVNUEQLK� VXVWDYD� RPRJXüHQ� MH� SULND]� KLGUDXOLþNLK�
XYMHWD� WHþHQMD�� RGQRVQR� SULND]� UHDOQLK� VWDQMD� SURWRND� L� WODNRYD� XQXWDU� YRGRRSVNUEQH�
PUHåH�� 8� GDQDãQMH� YULMHPH� ]ERJ� UDVSRORåLYRVWL� L� PRJXüQRVWL� PDWHPDWLþNLK� PRGHOD��
DOL�L�QMLKRYH�ODNH�GRVWXSQRVWL�L�MHGQRVWDYQH�SULPMHQH��VYDNL�EL�VH�GUXNþLML�REOLN�DQDOL]H�
QD�NRMRM�EL�VH�]DVQLYDR�NULWLþNL�RVYUW�QD�SRVWRMHüL�UDG�VXVWDYD�X�FLMHORVWL��DOL�L�QMHJRYLK�
SRMHGLQLK�GLMHORYD��VPDWUDR�QHSULKYDWOMLYLP��SRVHEQR�DNR�EL�VH�QD�WRPH�RGUHÿLYDOH�PMHUH�
XQDSUHÿHQMD�VXVWDYD��D�SRJRWRYR�SUL�DQDOL]L�VORåHQLMLK�VXVWDYD��PQRJREURMQLK�X�SUVWHQH�
SRYH]DQLK�GLRQLFD�WH�YHüL�EURM�YRGRVSUHPD��FUSQLK�VWDQLFD��UHJXODFLMVNLK�HOHPHQDWD�L�VO����
0DWHPDWLþNR�PRGHOLUDQMH� SRVWRMHüHJ� VWDQMD� X]� SURYRÿHQMH� NDOLEUDFLMH� PRGHOD� RVQRYD�
MH� SODQLUDQMD� VYLK�EXGXüLK� DNWLYQRVWL�� RGQRVQR�RGDELUD� LVSUDYQLK� WHKQLþNLK� UMHãHQMD�QH�
VDPR�]D�SURãLULYDQMD�VXVWDYD��YHü�L�SURYRÿHQMH�RGJRYDUDMXüLK�PMHUD�XQDSUHÿHQMD�VXVWDYD�
�RVLJXUDQMH�NYDOLWHWQLMH�RSVNUEH�YRGRP�NUDMQMLK�NRULVQLND�NUR]�NRQWUROX�SURWRND�L�WODNRYD�
WH�VPDQMLYDQMH�YRGQLK�JXELWDND���'XQGRYLü��������
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.RULãWHQMHP�PDWHPDWLþNLK�PRGHOD�]QDWQR�MH�RODNãDQR�L�XEU]DQR�SURYRÿHQMH�KLGUDXOLþNLK�
DQDOL]D�YRGRRSVNUEQLK�VXVWDYD�X]�VPDQMHQX�YMHURMDWQRVW�JUHãNH��0RGHOL�QXGH�MHGQRVWDYQX�
PRJXüQRVW� LVSLWLYDQMD� YHOLNRJ� EURMD� VORåHQLK� VFHQDULMD� UDGL� GRELYDQMD� ãWR� NYDOLWHWQLMLK�
UMHãHQMD�� 6ORåHQRVW� SUREOHPD� RGQRVL� VH� QD� VLPXOLUDQMH� L� LVSLWLYDQMH� UD]OLþLWLK� UHDOQLK�
GLQDPLþNLK�VWDQMD��X�QHRJUDQLþHQRP�UD]GREOMX���'XQGRYLü��������
�� LVSLWLYDQMH�UD]OLþLWH�GLQDPLNH�SRWURãQMH�YRGH�NUR]�SURL]YROMQL�SHULRG��PMHVHþQD��GQHYQD�
LOL�VDWQD�QHUDYQRPMHUQRVW�SRWURãQMH���D�X�LVWRP�þYRUX�MH�PRJXüH�GH¿QLUDWL�YLãH�UD]OLþLWLK�
NDWHJRULMD�SRWURãDþD�V�UD]OLþLWLP�QHUDYQRPMHUQRVWLPD�SRWURãQMH�

�� XVSRUHGED�UH]XOWDWD�V�UD]OLþLWR�RGUHÿHQRP�GLQDPLNRP�UDGD�WODþQLK�MHGLQLFD��FUSNL��
�� PRGHOLUDQMH� V� NRQVWDQWQLP� L� SURPMHQMLYLP� EU]LQDPD� FUSNL� �IUHNYHQFLMVND� SURPMHQD�
EURMD�RNUHWDMD��

�� SURUDþXQ�SRJRQVNLK�WURãNRYD�SUL�UDGX�FUSNL��L]�SURUDþXQD�SRWUHEQH�HQHUJLMH�]D�UDG�FUS-

ki),

�� PRGHOLUDQMH� XWMHFDMD� UD]OLþLWLK� UHJXODFLMVNLK� DUPDWXUD� ±� YHQWLO� ]D� UHJXODFLMX� WODNRYD�
�RSUXåQL�L�KLGUDXOLþNL���YHQWLO�]D�RGUåDYDQMH�X]YRGQRJ�WODND��YHQWLO�]D�UHJXODFLMX�QL]-
YRGQRJ�SURWRND�L�GU��

�� PRGHOLUDQMH� VORåHQLK� �YLãH]RQVNLK�� VXVWDYD� V� YHüLP� EURMHP� YRGRVSUHPD�� JGMH� MH� ]D�
VYDNX�YRGRVSUHPX�PRJXüH�RGDEUDWL�GLQDPLNX�SXQMHQMD�L�SUDåQMHQMD�

�� PRGHOLUDQMH�VWDURVWL�YRGH��]DGUåDYDQMD�YRGH�X�YRGRRSVNUEQRM�PUHåL��
�� SURYRÿHQMH�DQDOL]H�YRGQLK�JXELWDND�
�� PRGHOLUDQMH�YRGQLK�JXELWDND�X�UHDOQRP�YUHPHQX�
2YGMH�VH�SRVHEQR�LVWLþH�UDþXQDOQL�SURJUDP�(SDQHW�NRML�MH�UD]YLOD�DPHULþND�DJHQFLMD�]D�
]DãWLWX�RNROLãD�86(3$� �HQJ��8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\���(SDQHW�
PRGHO� MH�EHVSODWQL�DODW�NRML�VH�PRåH�VORERGQR�SUHX]HWL�V� LQWHUQHWD��'RGDWQR�VH� LVWLþX� L�
NRPHUFLMDOQL�PRGHOL� SRSXW�:DWHU*(06�D� L�:DWHU&$'�D� NRPSDQLMH�%HQWOH\� WH�0LNH�
8UEDQ� NRML� MH� UD]YLMHQ� QD� '+,�X�� PHÿXQDURGQRM� UDþXQDOQRM� L� LQåHQMHUVNRM� WYUWNL� VD�
VUHGLãWHP�X�'DQVNRM��6YL�PRGHOL�L]PHÿX�RVWDORJ�QXGH�L�NYDOLWHWQX�JUD¿þNX�SUH]HQWDFLMX�
GRELYHQLK� UH]XOWDWD�� ãWR� RODNãDYD� QMLKRY� SUHJOHG� L� NRQWUROX� �'XQGRYLü�� ������� 8�
RNYLULPD�VYMHWVNH�SUDNVH��SULPMHQRP�UD]OLþLWLK�PDWHPDWLþNLK�PRGHOD�QDSXãWD�VH�NRQFHSW�
NRQYHQFLRQDOQLK� PHWRGD� SURUDþXQD� L� GLPHQ]LRQLUDQMD� YRGRRSVNUEQLK� VXVWDYD� NRMH� X�
SUDNVL� L]X]HWQR� WHãNR�PRJX�RSLVDWL� RGUHÿHQD�KLGUDXOLþND� VWDQMD�� ,VWR� WDNR�QDSXãWD� VH� L�
NRQFHSW�SURUDþXQD�L�GLPHQ]LRQLUDQMD�QD�WHPHOMX�WUHQXWQLK�SRGDWDND�LOL�NUDWNLK�HSL]RGD��
YHü� VH�SULPMHQMXMX�GXåD�YUHPHQVND� UD]GREOMD�NDR�XOD]QH�YHOLþLQH�]D�PRGHOLUDQMH�� ,VWR�
WDNR��SULPMHQD�PDWHPDWLþNLK�PRGHOD�SRND]DOD�VH�MHGQDNR�YDåQRP��QHRYLVQR�R�WRPH�UDGL�
OL�VH�R�JUDQDWLP�LOL�SUVWHQDVWLP�YRGRRSVNUEQLP�VXVWDYLPD��9RXN�L�GUXJL��������
=D�VYDNL�VH�PDWHPDWLþNL�PRGHO�L]UDÿHQ�]D�SRVWRMHüH�VXVWDYH��D�þLML�VH�RVQRYQL�SURMHNWQL�
SDUDPHWUL�L�NDUDNWHULVWLNH�VXVWDYD�XVYDMDMX�QD�WHPHOMX�UDVSRORåLYH�SURMHNWQH�GRNXPHQWDFLMH�
L� RELODVFLPD� WHUHQD�� D� QHPDMX� GHWDOMQLMH� SRGORJH� �VQLPDN� L]YHGHQRJ� VWDQMD�� JHRGHWVNH�
SRGORJH��SR]QDYDQMH�UDVSRGMHOH�SRWURãQMH�YRGH��QHUDYQRPMHUQRVW�SRWURãQMH�L�GU���REYH]QR�
SUHSRUXþD�SURYHVWL�QMHJRYX�NDOLEUDFLMX��.DOLEUDFLMX�PRGHOD�SRVWRMHüHJ�VWDQMD�SUHSRUXþD�
VH� SURYHVWL� L� X� RGQRVX� QD� YUHPHQVNL� SURPMHQMLYH� NDUDNWHULVWLNH� SRMHGLQLK� HOHPHQDWD�
VXVWDYD�� L]PHÿX� RVWDORJ� L� YHQWLOD� ]D� UHJXODFLMX� WODNRYD� �'XQGRYLü�� ������� .DOLEUDFLMD�
PRGHOD�SURYRGL�VH�WDNR�GD�VH�X�QMHJD�LQWHUSROLUDMX�YULMHGQRVWL�WODNRYD�L�SURWRND�GRELYHQL�
PMHUHQMLPD�� 8� QL]X� LWHUDFLMVNLK� NRUDND� L]PMHQH� SRMHGLQLK� XOD]QLK� SDUDPHWDUD�� QDVWRML�
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VH� ãWR� EROMH� SULODJRGLWL� VWYDUQRP� VWDQMX� XWYUÿHQRP� PMHUHQMLPD�� 3ULWRP� VH� PLMHQMDMX�
VOMHGHüL�SDUDPHWUL��XOD]QH�YHOLþLQH�SURWRND�X�PRGHO��YODVWLWD�SRWURãQMD�YRGH�X�SRMHGLQLP�
þYRURYLPD�� KUDSDYRVW� FLMHYL�� YHOLþLQD� JXELWDND� YRGH� SR� SRMHGLQLP� ]RQDPD� RGQRVQR�
SRG]RQDPD��NRH¿FLMHQWL�ORNDOQLK�JXELWDND�WODND�GXå�FMHYRYRGQH�PUHåH�LOL�QD�SRMHGLQLP�
HOHPHQWLPD�VXVWDYD��QSU��YHQWLOLPD�]D�UHJXODFLMX�WODNRYD���'XQGRYLü���������3UHGPHWQL�
KLGUDXOLþNL�PRGHO�596�D�2VLMHN�� NDOLEULUDQ� MH� QD� RVQRYX�PMHUHQLK� SRGDWDND� SURWRND� L�
WODNRYD�WH�YHUL¿FLUDQ�RG�VWUDQH�LQYHVWLWRUD�QD�RVQRYX�GRVWXSQLK�6&$'$�SRGDWDND�

6OLND����3ULPMHU�JODYQLK�]RQD�596�D�2VLMHN

2.2. Geografski informacijski sustavi (GIS) i KML

*HRJUDIVNL� LQIRUPDFLMVNL� VXVWDY� �*,6�� MH� VXVWDY� ]D� XSUDYOMDQMH� SURVWRUQLP� SRGDFLPD�
L� RELOMHåMLPD� SULGUXåHQLK� QMLPD�� 3UHPD� GH¿QLFLML� 1&*,$� �1DWLRQDO� &HQWHU� IRU�
*HRJUDSKLV�,QIRUPDWLRQ�DQG�$QDO\VHV��86$��WR�MH�VXVWDY�KDUGYHUD��VRIWYHUD�L�SURFHGXUD�
NRMH� RPRJXüXMX� XSUDYOMDQMH�� REUDGX�� DQDOL]H�� PRGHOLUDQMH�� SUHGVWDYOMDQMH� L� SULND]�
JHRUHIHUHQFLUDQLK� SRGDWDND� VD� VYUKRP� UMHãDYDQMD� NRPSOHNVQLK� SUREOHPD� SODQLUDQMD�
L� JRVSRGDUHQMD� SURVWRURP� �%LRQGLü� 5�� ������� 1DGDOMH�� *HRJUDIVNL� LQIRUPDFLMVNL�
VXVWDY� �*,6�� SRGUD]XPLMHYD� XSUDYOMDQMH��PDQLSXOLUDQMH� L� SULND]� JHRJUDIVNLK� SRGDWDND��
0RåH� VH� NRULVWLWL� ]D� NDUWLUDQMH� L� SUDüHQMH� SULURGQLK� UHVXUVD�� VHL]PRORãNLK�� YXONDQVNLK��
PHWHRURORãNLK�L�NOLPDWRORãNLK�XYMHWD�GLOMHP�VYLMHWD�L�QHSURFMHQMLYR�MH�VUHGVWYR�]D�DQDOL]X�
UHJLRQDOQLK�L�JOREDOQLK�VXVWDYD��$XHUEDFK��������
*,6�MH�SRVWDR�MHGDQ�RG�QDMYDåQLMLK�DODWD�]D�UD]XPLMHYDQMH�L�GRQRãHQMD�RGOXND�V�SUREOHPLPD�
YH]DQLP� ]D� XSUDYOMDQMH� YRGDPD� L� VOLþQLK� UHVXUVD� X� VYLMHWX��*,6� NRQFHSW� L� WHKQRORJLMD�
VDNXSOMD�L�RUJDQL]LUD�SRGDWNH�WH�SRPDåH�REMDVQLWL�SURVWRUQH�RGQRVH�L]PHÿX�QMLK��2VQRYQL�
SUHJOHG� *,6�D� XNOMXþXMH� SURFHV� XQRVD� L� NRQYHU]LMH� SRGDWDND�� XSUDYOMDQMH� SRGDFLPD� L�
DQDOL]H��-RKQVRQ���������*,6�VH�VDVWRML�RG�WUL�VHJPHQWD��UDþXQDOQH�]QDQRVWL��JHRJUD¿MH�L�
SRGUXþMH�SULPMHQH�WM��VWUXND�X�NRMRM�åHOLPR�SULPLMHQLWL�*,6��%LRQGLü�5���������
*,6�ED]D�SRGDWDND�þLQL�QL]�VORMHYD�NDUDWD�NRMH�VX�JHRUHIHUHQFLUDQH�L�VPMHãWHQH�X�]DMHGQLþNX�
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SURMHNFLMX��*,6�RUJDQL]LUD�SRGDWNH�X� WHPDWVNH�NDUWH��6YDND�RG�QMLK� VDGUåL� LQIRUPDFLMH�
R� RGUHÿHQLP�SRMDYDPD� �QSU�� SHGRORãND�� KLGURJHRORãND�SRGORJD���5D]GYRMHQD�� ]DVHEQD�
WHPDWVND� NDUWD� QD]LYD� VH� VORMHP�� SRGORJRP��1DNRQ� ãWR� VX� RYH� NDUWH� VPMHãWHQH� XQXWDU�
VWDQGDUGL]LUDQRJ�UHIHUHQWQRJ�VXVWDYD��SRGDFL�SULND]DQL�QD�UD]OLþLWLP�SRGORJDPD�PRJX�VH�
PHÿXVREQR�SUHNODSDWL��-RKQVRQ��������
=D� SULND]�*,6�D� NRULVWH� VH� UD]OLþLWL� UDþXQDOQL� SURJUDPL� L� DSOLNDFLMH�� SRSXW�4*,6�D� LOL�
*RRJOH�(DUWK�D��*RRJOH�(DUWK� MH� DSOLNDFLMD� ]D�YLUWXDOQR�*,6�PDSLUDQMH�NRMD�SULND]XMH�
GHWDOMQH� NDUWH� ORNDFLMD� QD� =HPOML��$SOLNDFLMD� WDNRÿHU� XNOMXþXMH� NDUWH� QHED�� PMHVHFD� L�
0DUVD�� .RULVQLFL�PRJX� LVWUDåLYDWL� ELOR� NRMX� ORNDFLMX�� XNOMXþXMXüL� NRQWLQHQWH�� ]HPOMH� L�
JUDGRYH��7R�VH�SRVWLåH�URWLUDQMHP�NDUWH�L�LOL�]XPLUDQMHP�QD�åHOMHQR�PMHVWR��*RRJOH�(DUWK�
UD]YLOD� MH� VRIWYHUVND� WYUWND� .H\KROH�� *RGLQH� ������ *RRJOH� MH� NXSLR� .H\KROH� L� L]GDR�
*RRJOH�(DUWK��$SOLNDFLMD�MH�GRVWXSQD�]D�SUHX]LPDQMH�QD�VWROQLP�UDþXQDOLPD�L�PRELOQLP�
WHOHIRQLPD�� 'RVWXSQH� VX� GYLMH� YHU]LMH� DSOLNDFLMH� �� RVQRYQD� YHU]LMD� �*RRJOH� (DUWK�� L�
SURIHVLRQDOQD� YHU]LMD� �*RRJOH� (DUWK� 3UR��� 2VQRYQD� YHU]LMD� QDPLMHQMHQD� MH� ]D� RVREQX�
XSRUDEX��GRN�MH�SURIHVLRQDOQD�YHU]LMD�QDPLMHQMHQD�SRVORYQRM�XSRWUHEL���0D]]HL���������
=D�SULND]�VDGUåDMD�QD�*RRJOH�(DUWK�SODWIRUPL��R]QDNH�PMHVWD��VOLNH��SROLJRQL���'�PRGHOL��
WHNVWXDOQL�RSLVL�LWG���NRULVWH�VH�.0/��RGQRVQR�.0=�GDWRWHNH�NRMH�VX�NRPSULPLUDQH��NPO�
GDWRWHNH��.0/��.H\KROH�0DUNXS�/DQJXDJH��MH�;0/�N{G�NRML�VOXåL�]D�SULND]�]HPOMRSLVQLK�
R]QDND�L�YL]XDOL]DFLMX�XQXWDU�LQWHUQHWVNLK��GYRGLPHQ]LRQDOQLK�NDUDWD�L�WURGLPHQ]LRQDOQLK�
SUHJOHGQLND��.0/�NRULVWL�VWUXNWXUX�WHPHOMHQX�QD�R]QDNDPD�V�XJQLMHåGHQLP�HOHPHQWLPD�L�
DWULEXWLPD�WH�VH�WHPHOML�QD�;0/�VWDQGDUGX��6YH�R]QDNH�VX�RVMHWOMLYH�QD�YHOLND�L�PDOD�VORYD�
L�PRUDMX�VH�SULND]DWL�WRþQR�RQDNR�NDNR�VX�QDYHGHQH�X�.0/�UHIHUHQFL��:HE�.0/��������
.0/�MH�UD]YLMHQ�]D�XSRWUHEX�V�SURJUDPRP�*RRJOH�(DUWK��NRML�MH�L]YRUQR�QD]YDQ�.H\KROH�
(DUWK�9LHZHU��=D�VYRM�JHRJUDIVNL�UHIHUHQWQL�VXVWDY��.0/�NRULVWL��'�JHRJUDIVNH�NRRUGLQDWH��
JHRJUDIVNX�GXåLQX��JHRJUDIVNX�ãLULQX�L�QDGPRUVNX�YLVLQX��WLP�UHGRVOLMHGRP��V�QHJDWLYQLP�
YULMHGQRVWLPD�]D�]DSDGQX�L�MXåQX�]HPOMLQX�VIHUX��RGQRVQR�SROXWNX�WH�GXELQX�LVSRG�UD]LQH�
PRUD� �DNR� VX� SRGDWFL� R� QDGPRUVNRM� YLVLQL� GRVWXSQL��� .RPSRQHQWH� JHRJUDIVNH� GXåLQH�
L� ãLULQH� �GHFLPDOQL� VWXSQMHYL�� GH¿QLUDQH� VX� 6YMHWVNLP� JHRGHWVNLP� VXVWDYRP� L]� ������
�:*6�����9HUWLNDOQD� NRPSRQHQWD� �QDGPRUVND� YLVLQD��PMHUL� VH� X�PHWULPD� RG�:*6���
(*0���*HRLG�YHUWLNDOQRJ�GDWXPD��$NR� MH�YLVLQD� L]RVWDYOMHQD� L]�QL]D�NRRUGLQDWD��QSU��
������������� ������������ WDGD� VH� ]D� NRPSRQHQWX� YLVLQH� SRGUD]XPLMHYD� YULMHGQRVW� ��
�UD]LQD�PRUD���WM�����������������������������

3.1. Izrada modela

+LGUDXOLþNL�PDWHPDWLþNL�PRGHO�5HJLRQDOQRJ�YRGRRSVNUEQRJ�VXVWDYD�2VLMHN��REXKYDWLR�
MH�RNR�������NP�YRGRRSVNUEQH�PUHåH��D�L]UDÿHQ�MH�QD�RVQRYL�GHWDOMQRJ�JHRLQIRUPDFLMVNRJ�
VXVWDYD��*,6�D��NRML�MH�SDN�REXKYDWLR�VYH�LQIRUPDFLMH�R�SRVWRMHüRM�YRGRRSVNUEQRM�PUHåL�
�FUSLOLãWD�� FMHYRYRGL�� VWDQLFH� ]D� SRGL]DQMH� WODND�� YRGRVSUHPQLþNL� SURVWRUL�� YHQWLOL� ]D�
UHGXNFLMX�WODND��LWG���WH�SRYH]DQLK�YRGRRSVNUEQLK�VXVWDYD��.RULãWHQMHP�PMHUHQLK�SRGDWDND�
L�GHWDOMQRJ�*,6�D�YRGRRSVNUEQLK�FMHYRYRGD��YRGRYRGQLK�SULNOMXþDND�L�REMHNDWD�QD�PUHåL��
L]UDÿHQ�MH�KLGUDXOLþNL�PDWHPDWLþNL�PRGHO��+LGUDXOLþNR�RSWHUHüHQMH�PDWHPDWLþNRJ�PRGHOD�
RGUHÿHQR�MH�QD�RVQRYL�PMHUQH�NDPSDQMH�
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6OLND����6WUXNWXUD�KLGUDXOLþNRJ�PRGHOD�596�D�2VLMHN

5H]XOWDWL� WODNRYD� NDOLEULUDQRJ� PRGHOD� 5HJLRQDOQRJ� YRGRRSVNUEQRJ� VXVWDYD� 2VLMHN��
SULND]DQL�VX�QD�MHGLQVWYHQ�QDþLQ�L�WR�NDR�GLQDPLþNL�WRSRORãNL�PRGHO�X�WURGLPHQ]LRQDOQRP�
RNUXåHQMX� SODWIRUPH� *RRJOH� (DUWK� 3UR�� +LGUDXOLþNLP� PRGHORP� SRVWRMHüHJ� VWDQMD�
VLPXOLUDQR�MH� WHþHQMH�YRGH�NUR]����VDWD��VWRJD�VYDND� WRþND�KLGUDXOLþNRJ�PRGHOD�VDGUåL�
LQIRUPDFLMX� R� NDOLEULUDQRM� YULMHGQRVWL� WODND� NUR]� SURPDWUDQR� YULMHPH�� .RULãWHQMHP�
QDYHGHQLK� SRGDWDND� R� WODNX� L� SRGDWDND� R� SURVWRUQRM� UDVSRGMHOL� WRþDND� KLGUDXOLþNRJ�
PRGHOD��XSRWUHERP�YODVWLWRJ�UDþXQDOQRJ�SURJUDPD��L]UDÿHQD�MH��NPO�GDWRWHND�SRJRGQD�
]D�NRULãWHQMH�X�RNUXåHQMX�*RRJOH�(DUWK�SODWIRUPH�
.DNR�EL�VH�L]UDGLR�VSRPHQXWL�*,6�SULND]�WODNRYD��RG�NRULVQLND�VH�]DKWMHYD�MHGLQR�SULSUHPD�
WDEOLFH� NRMD� VDGUåL� VOMHGHüH� LQIRUPDFLMH� R� WRþNDPD� KLGUDXOLþNRJ� PRGHOD�� ]HPOMRSLVQD�
GXåLQD��ORQJLWXGH���]HPOMRSLVQD�ãLULQD��ODWLWXGH��WH�YULMHGQRVWL�WODNRYD�SURPDWUDQH�WRþNH�
RG� �� ±� ��� K� X�PMHUQRM� MHGLQLFL�PHWDUD� YRGQRJ� VWXSFD� �P9V���9ULMHGQRVWL� ]HPOMRSLVQH�
GXåLQH�L�ãLULQH�WUHEDMX�ELWL�]DSLVDQH�X�:*6����(36*�������JHRNRRUGLQDWQRP�VXVWDYX��
3RNUHWDQMHP�UDþXQDOQRJ�SURJUDPD��SULND]XMH�VH�SUR]RU�X�NRMHPX�VH�SRVWDYOMDMX�YLãHVWUXNL�
NULWHULML�L�RGUHÿHQL�SDUDPHWUL�SUL�L]UDGL��NPO�GDWRWHNH��1D�SULPMHU��NRULVQLN�PRåH�GRGDWL�
MHGLQVWYHQL�RSLV�YODVWLWRJ�SULND]D�WODNRYD��SURPLMHQLWL�GHEOMLQX��UDGLMXV��VWXSDFD��RGUHGLWL�
JUDQLþQH�YULMHGQRVWL�SULND]D�ERMD�VWXSDFD��QSU��VYL�VWXSFL�NRMLPD�MH�WODN�L]PHÿX����L����
P9V�ELW�üH�RERMDQL�X�]HOHQX�ERMX�LWG����D�QDSRVOMHWNX�MH�PRJXüH�RGDEUDWL�KRüH�OL�JUD¿þNL�
SULND]�WODNRYD�ELWL�VWDWLþDQ�LOL�GLQDPLþDQ��6WDWLþDQ�SULND]�RGQRVL�VH�QD�SULND]�WODNRYD�X�
VDWX�NRML�NRULVQLN�SUHGRGUHGL��GRN�GLQDPLþDQ�SULND]��X]�SRPRü�YUHPHQVNRJ�NOL]DþD��GDMH�
SULND]�SURPMHQH�WODNRYD�L]�VDWD�X�VDW�NUR]����VDWD�
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6OLND����3UR]RU�]D�SRVWDYOMDQMH�NULWHULMD�L�RGUHÿHQLK�SDUDPHWDUD�SUL�L]UDGL��NPO�
datoteke

1DNRQ�RGDEUDQLK�RSFLMD�L�SRGHãDYDQMD�SDUDPHWDUD��NRULVQLN�SRNUHüH�UDþXQDOQL�SURJUDP�NRML�
QD�RVQRYL�VSRPHQXWH�WDEOLFH��ED]H�SRGDWDND��NUHLUD��NPO�GDWRWHNX�SRJRGQX�]D�NRULãWHQMH�
X�*RRJOH�(DUWK�3UR�SODWIRUPL��RGQRVQR�NUHLUD��'�SROLJRQH��VWXSFH��V� LQIRUPDFLMDPD�R�
WODNRYLPD�L�V�YLVLQRP�VWXSFD�NRMD�SUHGVWDYOMD�WODN�X�SURPDWUDQRPH�WUHQXWNX��7DNR�GRELYHQX�
�NPO�GDWRWHNX��SRWUHEQR�MH�XYHVWL�X�*RRJOH�(DUWK�3UR�SODWIRUPX��1D�VOLNDPD�X�QDVWDYNX��
SULND]DQ�MH�SULPMHU�YL]XDOL]DFLMH�WODNRYD�NDOLEULUDQRJ�KLGUDXOLþNRJ�PDWHPDWLþNRJ�PRGHOD�
NRULVWHüL��'�SROLJRQH��VWXSFH��GRELYHQH�NUHLUDQMHP��NPO�GDWRWHNH�

6OLND����,]YDGDN�L]�*RRJOH�(DUWK�3UR��JUD¿þNL�SULND]�WODND�QD�ORNDFLML�X�������K�L�6OLND�
���,]YDGDN�L]�*RRJOH�(DUWK�3UR��JUD¿þNL�SULND]�WODND�QD�ORNDFLML�X�Ä6WUHHW�9LHZ�X³
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8�WDEOLFL�X�QDVWDYNX��SULND]DQH�VX�LQIRUPDFLMH�NRMH�VDGUåL�VYDNL�JUD¿þNL�SULND]�WODNRYD�
��'�SROLJRQ��X�*RRJOH�(DUWK�3UR�

7DEOLFD����6DGUåDM�LQIRUPDFLMD��'�SROLJRQD

Informacija Tip podatka

Geografska dužina (WGS84, EPSG 4326) decimalni broj

Geografska širina (WGS84, EPSG 4326) decimalni broj

Nadmorska visina decimalni broj

ID (jedinstvena oznaka 3D stupca) prirodni broj

Tlak u mjernoj jedinici mVs za svaki 
promatrani sat (0 – 23 sata)

decimalni broj; 24 vrijednosti za svaku 
točku

3.3. Primjena prezentirane metodologije

0HWRGRORJLMD� SULND]DQD� RYLP� UDGRP� PRåH� SULPLMHQLWL� QD� UD]QH� QDþLQH�� *OHGDMXüL� VD�
VWDMDOLãWD� YRGRRSVNUEQRJ� VXVWDYD�� NRULãWHQMHP� GLQDPLþNRJ� SULND]D� X� *,6� RNUXåHQMX��
PRåH�VH�NUDMQMHP�NRULVQLNX�RVLJXUDWL�L]X]HWQR�NRULVQR�SUHJOHGDYDQMH�VWDQMD�PUHåH�L�WR�
�� VWDQMH�WODNRYD�X�SRMHGLQRP�GLMHOX�VXVWDYD�
�� SRWUHELWRVW�LVSLUDQMD�PUHåH�X�RYLVQRVWL�R�VWDURVWL�YRGH��GLQDPLþNR�SUDüHQMH�X�UHDOQRP�
YUHPHQX��

�� VWDQMH�WODNRYD�L�GRVWXSQRVW�YRGH�XVOLMHG�]DWYDUDQMD�GLMHORYD�PUHåH�
�� VYL�UH]XOWDWL�PRJX�ELWL�SULND]DQL�X�YLãH�SHUVSHNWLYD��WORFUWQR��L]RPHWULMVNL�L�LOL�L]�SRJOH-
GD�ÄVD�XOLFH³��(QJ��Street view),

�� ]DGRYROMHQMH�SURWXSRåDUQLK�XYMHWD��6OLND���X�QDVWDYNX��
6�RE]LURP�GD�SUH]HQWLUDQD�PHWRGRORJLMD�QHPD�SURVWRUQLK�QLWL�SRGDWNRYQLK�RJUDQLþHQMD��
PRåH� VH� NRULVWLWL� X� UD]QH� VYUKH�� QH� VDPR� SR� SLWDQMX� YRGRRSVNUEQLK� VXVWDYD�� .DR� GLR�
NRPXQDOQH� KLGURWHKQLNH�� RYDNDY� SULND]� UH]XOWDWD�PRåH� VH� NRULVWLWL� L� ]D� NDQDOL]DFLMVNH�
VXVWDYH�WH�VXVWDYH�RERULQVNH�RGYRGQMH�
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6OLND����=DGRYROMHQMH�SURWXSRåDUQLK�XYMHWD�X�GLMHOX�YRGRRSVNUEQH�PUHåH

2YLP�UDGRP�QDVWRMDOH�VX�VH�SULND]DWL�PHWRGH�L]UDGH�KLGUDXOLþNRJ�PRGHOD�NRML�WUHED�ELWL�
XVSRVWDYOMHQ�QD�WDNYLP�RVQRYDPD�GD�VH�GRELYHQL�UH]XOWDWL�PRJX�NRULVWLWL�X�GLQDPLþNRP�
*,6�RNUXåHQMX��3UHWSRVWDYND�]D�UHDOL]DFLMX�RYDNYRJ�PRGHOD�L�SULPMHQX�QMHJRYLK�UH]XOWDWD�
MH�NYDOLWHWQD�KLGUDXOLþND�RVQRYD��SURYHGHQD�NDOLEUDFLMD�L�YHUL¿NDFLMD�PRGHOD�WH�XVSRVWDYD�
PHWRGRORJLMH� GLJLWDOQRJ� LVSLVD� UH]XOWDWD�� 'RELYHQL� UH]XOWDWL� VH� X� WRP� VOXþDMX� PRJX�
XSRWULMHELWL�]D�L]UDGX�VWDQGDUGL]LUDQLK��NPO�GDWRWHND�SULPMHQMLYLK�X�UD]QLP�SURVWRUQLP�
UDþXQDOQLP�DODWLPD��
1D�RVQRYL�RYDNR�GRELYHQH��NPO�GDWRWHNH��WODN�VYDNH�WRþNH�KLGUDXOLþNRJ�PRGHOD�SULND]DQ�
MH��'�SROLJRQRP��VWXSFHP���JGMH�YLVLQD�LVWRJ�SUHGVWDYOMD�YLVLQX�YRGQRJ�VWXSFD��WODND��X�
RGQRVX�QD�WHUHQ��D�UD]OLþLWLP�ERMDPD�VWXSDFD��YL]XDOQR�MH�PRJXüH�UDVSR]QDWL�SRGHãHQH�
YULMHGQRVWL�WODNRYD��1D�RYDM�QDþLQ��NUDMQMHP�NRULVQLNX�RPRJXüHQD�MH�YLUWXDOQD�ÄãHWQMD³�
XOLFDPD�JUDGD�2VLMHND�V�XYLGRP�X�UHDOQH�YLVLQH�YRGQRJ�VWXSFD�X�RGQRVX�QD�RNROQH�]JUDGH�
NUR]� åHOMHQL� YUHPHQVNL� SHULRG��2YLP�SURFHVRP� WDNRÿHU� VH� RPRJXüXMH� SULND]� L� RVWDOLK�
UH]XOWDWD�PRGHOD�
$XWRUL�VX�LVWUDåLYDQMHP�GRVWXSQLK�UDGRYD�L�REMDYD��XVWYUGLOL�GD�VH�X�VYLMHWX�MRã�QLWNR�QLMH�
EDYLR�WHPRP�GLQDPLþNRJ�SULND]D�UH]XOWDWD�KLGUDXOLþNRJ�PRGHOD�YRGRRSVNUEQRJ�VXVWDYD�
X�*,6�RNUXåHQMX�QD�*RRJOH�(DUWK�SODWIRUPL�V�þLPH�MH�RQHPRJXüHQD�XVSRUHGED�UH]XOWDWD�
L�PHWRGRORJLMH��9DOMD� QDSRPHQXWL� GD� RGUHÿHQH� SURL]YRÿDþL� UDþXQDOQLK� SURJUDPD� QXGH�
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RSFLMH�SULND]D�*,6�DWULEXWD�QD�MDYQR�GRVWXSQLP�NDUWDPD��*RRJOH�0DSV��%LQJ��260��LWG����
DOL� DXWRUL� QLVX� SURQDãOL� GRVWXSQH� DODWH� NRML� VX� EHVSODWQL� WH� NRML� X� SRWSXQRVWL� RGUDÿXMX�
FMHORYLWL�GLQDPLþNL�SULND]�SUH]HQWLUDQ�RYLP�UDGRP�
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KLIMATSKE PROMJENE, EKSTREMNA STANJA NA 

VODOOPSKRBE

Jure Margeta

6$ä(7$.��.UãNH�L]YRUH�YRGH�X�-DGUDQVNRP�VOLYX�NDUDNWHUL]LUDMX�YHOLND�YDULMDELOQRVW�SUR-

WRNH� L�PXWQRüH�YRGH��.OLPDWVNH�SURPMHQH�üH�PLMHQMDWL�YHOLþLQH� L�XþHVWDORVW�NOLPDWVNLK�
YDULMDEOL�ãWR�üH�LPDWL�]QDþDMDQ�XWMHFDM�QD�YRGRRSVNUEQH�VXVWDYH��8�UDGX�VH�REUDÿXMH�SRMDYD�
YHOLNLK�L�PDOLK�YRGD�L�XWMHFDM�QD�YRGRRSVNUEX�QD�SULPMHUX�L]YRUD�-DGUR��3RMHGQRVWDYOMHQR�
VH�DQDOL]LUD�PRJXüL�WUHQG�SURPMHQD�X]URNRYDQ�NOLPDWVNLP�SURPMHQDPD��WH�VH�DQDOL]LUDMX�
SRVOMHGLFH� L�PMHUH�]D� MDþDQMH�RWSRUQRVWL�YRGRRSVNUEH�� �8WYUÿHQR� MH�GD�üH�PXWQRüD�ELWL�
YHüD�L�þHãüD�L� WLPH�VYH�YHüL�SUREOHP�X�]DGRYROMDYDQMX�VWDQGDUGD�YRGH�]D�SLüH��.RQGL-
FLRQLUDQMH�YRGH�üH�ELWL�]DKWMHYQLMH��VNXSOMH�L�QHVLJXUQLMH��6PDQMHQMH�OMHWQRJ�SURWRND�L�WLPH�
YRGRRSVNUEQRJ�NDSDFLWHWD�QHüH�ELWL�YUOR�YHOLNR�NDNR�VH�RþHNLYDOR��0HÿXWLP��VWDQMH�EL�VH�
PRJOR�SRJRUãDWL�]ERJ�UDVWXüLK�SRWUHED��5MHãDYDQMH�SUREOHPD�QLMH�WHKQLþNL�VORåHQR�DNR�VH�
]D�WR�RVWYDUH�GREUL�XYMHWL�]D�XSUDYOMDQMH�SURFHVLPD�X�VXVWDYX��3UREOHP�VH�PRUD�HWDSQR�
UMHãDYDWL�X�VXUDGQML�VD�VYLP�GLRQLFLPD�
./-8ý1(�5,-(ý,��NOLPDWVNH�SURPMHQH��NUãNL�L]YRUL��HNVWUHPQH�SURWRNH��YRGRRSVNUED��
PXWQRüD

CLIMATE CHANGE, EXTREME CONDITIONS IN KARST SPRINGS 

$%675$&7��.DUVW�VSULQJV�LQ�WKH�$GULDWLF�EDVLQ�DUH�FKDUDFWHUL]HG�E\�JUHDW�YDULDELOLW\�RI�
ZDWHU�GLVFKDUJH�DQG�WXUELGLW\��7KH�FOLPDWH�FKDQJH�ZLOO�LQFUHDVH�WKH�PDJQLWXGH�DQG�IUH-
TXHQF\�RI�FOLPDWH�YDULDEOHV��ZKLFK�ZLOO�KDYH�D�VLJQL¿FDQW�LPSDFW�RQ�ZDWHU�VXSSO\�V\V-
WHPV��7KH�SDSHU�DGGUHVVHV�WKH�RFFXUUHQFH�RI�KLJK�DQG�ORZ�ZDWHU�OHYHOV�DQG�WKHLU�LPSDFW�
RQ�ZDWHU�VXSSO\�RQ�WKH�H[DPSOH�RI�WKH�-DGUR�VSULQJ��$�SRWHQWLDO�WUHQG�RI�FKDQJHV�FDXVHG�
E\�WKH�FOLPDWH�FKDQJH�LV�DQDO\VHG�LQ�D�VLPSOL¿HG�PDQQHU�DV�ZHOO�DV�WKHLU�FRQVHTXHQFHV�
DQG�PHDVXUHV�WR�VWUHQJWKHQ�WKH�UHVLOLHQFH�RI�ZDWHU�VXSSO\��,W�ZDV�HVWDEOLVKHG�WKDW�WXUELGLW\�
ZRXOG�LQFUHDVH�DQG�EHFRPH�PRUH�IUHTXHQW�� WKXV�EHFRPLQJ�D�JURZLQJ�SUREOHP�LQ�YLHZ�
RI�PHHWLQJ� WKH�GULQNLQJ�ZDWHU� VWDQGDUG��:DWHU� FRQGLWLRQLQJ�ZLOO� EH�PRUH�FKDOOHQJLQJ��
H[SHQVLYH�DQG�XQFHUWDLQ��$�UHGXFWLRQ�LQ�VXPPHU�GLVFKDUJHV�DQG�WKXV�LQ�WKH�FDSDFLW\�RI�
ZDWHU�VXSSO\�ZLOO�QRW�EH�DV�VLJQL¿FDQW�DV�H[SHFWHG��+RZHYHU��WKH�VLWXDWLRQ�FRXOG�EH�DJ-

JUDYDWHG�E\�WKH�JURZLQJ�GHPDQG��6ROYLQJ�WKHVH�LVVXHV�LV�QRW�WHFKQLFDOO\�FRPSOH[�LI�JRRG�
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FRQGLWLRQV�IRU�PDQDJLQJ�WKH�SURFHVVHV�LQ�WKH�V\VWHP�DUH�IXO¿OOHG��7KH�SUREOHP�PXVW�EH�
UHVROYHG�LQ�SKDVHV�DQG�LQ�FRRSHUDWLRQ�ZLWK�DOO�VWDNHKROGHUV�
.(<:25'6��FOLPDWH�FKDQJH��NDUVW�VSULQJ��H[WUHPH�GLVFKDUJHV��ZDWHU�VXSSO\��WXUELGLW\

1. UVOD 

.UãNL� L]YRUL� VX� VSHFL¿þQH�YRGQH�SRMDYH�NRMH�NDUDNWHUL]LUDMX�YUOR�SURSXVQL�YDSQHQDþNL�
YRGRQRVQLFL�NRML�EU]R�UHDJLUDMX�QD�RERULQH��=ERJ�WRJD�VX�QD�L]YRULPD�SURPMHQH�SURWRNH�
QDJOH� L� YHOLNH��7DNRYH� SURPMHQH� SURWRNH� LPDMX� ]D� SRVOMHGLFX� QDJOH� L� YHOLNH� SURPMHQH�
PXWQRüH� YRGH� NDR� L� GUXJLK� SDUDPHWDUD� NDNYRüH� YRGH�� =DKYDüDQMH� YRGH� ]D� SRWUHEH�
YRGRRSVNUEH�MH�VWRJD�]DKWMHYQR�L�QHVLJXUQR��.OLPD�MH�JODYQL�þLPEHQLN�SURPMHQD��.OLPD�
VH�X�SURãORVWL�PLMHQMDOD�GMHORYDQMHP�SULURGQLK�þLPEHQLND��VRODUQRJ�]UDþHQMD� L�HUXSFLMH�
YHOLNLK�YXONDQD���D�X�LQGXVWULMVNRP�L�SRVWLQGXVWULMVNRP�SHULRGX�MH�VYH�YLãH�SRG�XWMHFDMHP�
þRYMHND� �VWDNOHQLþNL� SOLQRYL�� XUEDQL]DFLMD�� VMHþD� ãXPD�� LWG���� ,QåHQMHUL� VX� VWRJD� XYLMHN�
PRUDOL�SULODJRÿDYDWL�]DKYDWH�YRGH�L�YRGRRSVNUEQL�VXVWDY�QRYLP�VWDQMLPD�QD�L]YRUX��D�VYH�
NDNR�EL�VH�RVWYDULOD�RGUåLYD�YRGRRSVNUED��8�WRPH�VX�ELOL�GRVWD�XVSMHãQL��D�QDMEROML�SULPMHU�
MH� L]YRU� -DGUR�NRML� VH�RG��� VW�� SULMH�.U�� NRULVWL� ]D�YRGRRSVNUEX� �0DUJHWD� L�0DUDVRYLü��
2018)�� 'XJR� YUHPHQD� VH� XVSMHãQR� RGUåDYDR� XUDYQRWHåHQ� RGQRV� L]PHÿX� SULURGQH�
RSVNUEH� L� OMXGVNLK� SRWUHED�� 0HÿXWLP�� ]DGQMLK� SHGHVHWDN� JRGLQD� VWDQMH� VH� SRVWXSQR�
SRJRUãDYD�� 3URJQR]LUDQH� SURPMHQH� NOLPH�� DNR� VH� RVWYDUH�� PRJX� XJUR]LWL� RGUåLYRVW�
YRGRRSVNUEH��2þHNXMH�VH�VPDQMHQMH�XNXSQLK�JRGLãQMLK�RERULQD�L�WLPH�L]GDãQRVWL�L]YRUD��
WH�SRYHüDQMH�PXWQRüH� L�GUXJLK�SDUDPHWDUD�NDNYRüH�YRGH��0XWQRüD�X]URNXMH�SUREOHPH�
X�GH]LQIHNFLML� YRGH�� WH� VH�X�SHULRGLPD�YLVRNLK�PXWQRüD� ]DEUDQMXMH�GLUHNWQR�NRULãWHQMH�
YRGH�L]�YRGRRSVNUEQLK�VXVWDYD�LOL�VH�]DKWMHYD�SURNXKDYDQMH�YRGH�SULMH�NRULãWHQMD��6SOLW��
'XEURYQLN���7DNYD�VWDQMD�VX�XJODYQRP�X�]LPVNRP��NLãQRP�SHULRGX�JRGLQH��8�VXãQRP��
OMHWQRP�SHULRGX�� L]YRUL� VX�NDUDNWHULVWLþQL� V�GXJLP�UD]GREOMLPD�V�PDORP�SURWRNRP��ãWR�
XJURåDYD� RSVNUEQL� NDSDFLWHW� YRGRYRGD�� SD� VH� XYRGH� UHGXNFLMH� RSVNUEH��7DNYH� SRMDYH�
XJURåDYDMX�UD]YRM�WXUL]PD�L�SULYUHGH��WH�SRJRUãDYDMX�åLYRWQL�VWDQGDUG�VWDQRYQLãWYD��6WDQMH�
X�EXGXüQRVWL�üH�VH�SRJRUãDYDWL�]ERJ�YDQMVNLK�SULWLVDND�SUYHQVWYHQR�SURPMHQH�NOLPH��WH�
UD]YRMD�WXUL]PD�NRML�VYH�YLãH�SRYHüDYD�YUãQX�OMHWQX�SRWURãQMX�YRGH��2þHNXMH�VH�GD�üH�X�
QDUHGQLP�JRGLQDPD�SUREOHP�SRVWDWL� YUOR� ]QDþDMDQ��.OLPDWVNL�PRGHOL� ]D� RYR�SRGUXþMH�
SURJQR]LUDMX�]D�SHULRG�GR������SRYHüDQMH�SURVMHþQH�JRGLãQMH� WHPSHUDWXUH�]D������ �&��
D�OMHWQH�]D��������&���WH�VPDQMHQMH�JRGLãQMH�RERULQH���������L�WR�QDMYLãH�OMHWL�����������
]DWLP�X�MHVHQ����������X�SUROMHüH���������WH�SRYHüDQMH�]LPVNLK�RERULQD�]D�RNR�����,33&��
�������0LMHQMDWL�üH�VH�HNVWUHPQD�YUHPHQVND�VWDQMD�L�SRMDYH��NRMH�üH�ELWL�VYH�YHüH�L�þHãüH��
7R� üH� GRYHVWL� GR� SURPMHQH� UDVSRORåLYRJ� NDSDFLWHWD� YRGQLK� UHVXUVD� L� NDNYRüH� YRGH�� 6�
GUXJH� VWUDQH�� LVWR�üH�X]URNRYDWL�SRUDVW�SRWUHED�]D�YRGRP�SD�üH�YRGRRSVNUEQH� VXVWDYH�
ELWL�SRWUHEQR�SULODJRGLWL�QRYLP�XYMHWLPD�UDGD��âWR�EL�VH�PRJOR�GRJDÿDWL�VD�PLQLPDOQRP�
SURWRNRP� L�SRMDYRP�PXWQRüH�QD�NUãNLP� L]YRULPD�� L� ãWR� VH�PRåH�SRGX]HWL�GD� VH�RMDþD�
QMLKRYD�RWSRUQRVW��XNUDWNR�VH�SUH]HQWLUD�X�UDGX�QD�WHPHOMX�SUHOLPLQDUQLK�UH]XOWDWD�]D�L]YRU�
Jadro.

2. PROTOKE I UTJECAJ NA VODOOPSKRBU

.UãNL�YRGRQRVQLFL�VX�SURWRþQL�RWYRUHQL�SULURGQL�VXVWDY�NRML�VWDOQR�L�EU]R�L]PMHQMXMH�YRGX�
VD�VYRMLP�RNROLãHP�L�XQXWDU�VXVWDYD��7DNYL�VXVWDYL��X�SUDYLOX�QLNDGD�QLVX�X�FMHOLQL�SR]QDWL�
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WDNR�GD�LK�MH�WHãNR�SURXþDYDWL��.UãNL�YRGQL�UHVXUVL�VH�YHü�GXJR�SURXþDYDMX�X�+UYDWVNRM�L�
VYLMHWX�WDNR�GD�MH�GRVWD�QHSR]QDQLFD�ULMHãHQR��%RQDFFL��������+DUWPDQQ��������0LODQRYLü��
2004)��3RQDãDQMH�YRGRQRVQLND�VH�QDMþHãüH�REUD]ODåH�NUR]�WUL�WLSD�SRUR]QRVWL��SRUR]QRVW�
PLNUR�SRUD��SUR]QRVW�PDOLK�SXNRWLQD�L�IUDNWXUD��WH�SRUR]QRVW�YHOLNLK�IUDNWXUD��FLMHYL�RWYRUD�
(+DUWPDQQ���������*XVWRüD��XþHVWDORVW�L�EURMQRVW�SXNRWLQD�PLMHQMD�VH�V�GXELQRP��WDNR�GD�
MH�QD�GXELQL�RG�������P�QDMYHüD�WH�VH�VD�UDVWRP�GXELQH�]QDþDMQR�VPDQMXMH��0LODQRYLü��
2004)��=ERJ�RYLK�]QDþDMNL�YRGRQRVQLN�VH�EU]R�SXQL��RNR���P�VDW��D�NRG�YLVRNLK�YRGRVWDMD�
UHODWLYQR� EU]R� SUD]QL�� RNR� �����P�V�� GRN� NRG�PDOLK� YRGRVWDMD� GRVWD� VSRULMH� �Bonacci,

+DUWPDQQ�� ������ 0LODQRYLü�� ������� 'REUR� UD]YLMHQL� VXVWDY� SXNRWLQD�RWYRUD� UD]OLþLWLK�
GLPHQ]LMD��RG��PP�GR�RWYRUD�RG�QHNROLNR�PHWDUD��RPRJXüDYD�EU]L�WUDQVSRUW�YRGH�GRN�
NDSDFLWHW� DNXPXOLUDQMD� QLMH� YHOLN� �HIHNWLYQD� SRUR]QRVW� ����������� �0LODQRYLü�� �����.
.UR]�SXNRWLQH�PDOLK�GLPHQ]LMD�WHþHQMH�MH�V�ODPLODUQLP�UHåLPRP��GRN�VH�NUR]�SXNRWLQH�
YHüLK�GLPHQ]LMD�RGYLMD�EU]R�WHþHQMH�V�XJODYQRP�WXUEXOHQWQLP�UHåLPRP��.DNR�YRGRVWDM�
YRGRQRVQLND�RSDGD�EU]LQD�YRGH�XVSRUDYD� WH� MH�NRG�PDOLK�YRGRVWDMD�X�VXãQRP�SHULRGX�
JRGLQH�� WHþHQMH� ODPLODUQR� SUHWHåLWR� NUR]�PDOH� SXNRWLQH��2YDNYL� SURFHVL� WHþHQMD� LPDMX�
GLUHNWQL� XWMHFDM� QD� SURWRNX� L� QD� SRMDYX� PXWQRüH� QD� L]YRUX�� 2VFLODFLMH� UD]LQH� YRGH� X�
YRGRQRVQLNX�WLMHNRP�JRGLQH�VX�]QDþDMQH��D�YRGRQRVQLN�UHODWLYQR�EU]R�UHDJLUD�QD�RERULQH�
X�VOLYX��VYH�RYLVQR�R�JUDÿL��6OLND�����

+LGURJUDI� RWMHFDQMD� MH� NDUDNWHULVWLþDQ� X� NLãQLP� YUOR� GLQDPLþQLP� SHULRGRP� X� NRMHP�
SURWRND�EU]R�UDVWH�L�EU]R�RSDGD�NRG�VYDNH�]QDþDMQLMH�NLãH��WH�GXJLP�VXãQLP�SHULRGRP�X�
NRMHP�SURWRND�VWDOQR�RSDGD�L�]DGUåDYD�VH�RNR�PLQLPDOQLK�YULMHGQRVWL��8�NLãQRP�SHULRGX�
YRGRQRVQLN�VH�SRVWHSHQR�SXQL�GR�PDNVLPDOQLK�UD]LQD��D�V�SRþHWNRP�VXãQRJ�SHULRGD�VH�
SUD]QL�� SUYR� LQWHQ]LYQR�� D� ]DWLP� VYH� VSRULMH� NDNR� RSDGD� HQHUJHWVNL� SRWHQFLMDO�� 6XVWDY�
LPD�WUL�SRGUXþMD�UD]LQH�SUDåQMHQMD�� L]UD]LWR�EU]X��VUHGQMD�L�YUOR�VSRUX��7R�MH�XRELþDMHQD�
NDUDNWHULVWLND�NUãNLK�YRGRQRVQLND�X�'LQDULGLPD��2YDNYH�]QDþDMNH�KLGURJUDPD�RWMHFDQMD�
L�SRQDãDQMD�YRGRQRVQLND�GH¿QLUDMX�JODYQH�]QDþDMNH�L]YRUD�YH]DQH�]D�NRULãWHQMH�YRGH�
/MHWQL� VXãQL� SURWRN� GH¿QLUD� UDVSRORåLYL� NDSDFLWHW� ]D� YRGRRSVNUEX�� 0LQLPDOQL� SURWRN�
]QDþDMQR�VH�QH�PLMHQMD�EH]�UD]OLNH�NROLNR�MH�NLãH�SDOR�X�NLãQRP�SHULRGX�JRGLQH��0HÿXWLP��WH�

6OLND����,]YRU�ULMHNH�-DGUR���WLSLþQL�RGQRVL�X�SHULRGX������������������������RERULQH�
SUHX]HWH�V�PHWHRURORãNH�VWDQLFH�'XJRSROMH�
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PDOH�SURPMHQH�X�NULWLþQRP�PMHVHFX�PRJX�ELWL�RG�YHOLNRJ�]QDþDMD�]D�YRGRRSVNUEX��7R�MH�
YDåQD�]QDþDMND�L]YRUD�NRMD�GH¿QLUD�QMHJRYX�RGUåLYRVW�NDR�]DKYDWD�YRGH�]D�SLüH��0RåH�VH�
UHüL�GD�VX�YRGRRSVNUEQH�UH]HUYH�UHODWLYQR�VWDELOQH�
'D�MH�WR�WDNR�SRWYUÿXMX�SRGDFL�L]�GYLMH�JRGLQH��L]UD]LWR�VXãQH�������L�L]UD]LWR�NLãQH�������
8NXSQH�RERULQH�X�������VX�ELOH�RNR�����PP�WR�MHVW������PDQMH�RG�SURVMHND�������PP���
SURVMHþQD�JRGLãQMD�SURWRND�L]YRUD�-DGUR�RNR������P3�V��WH������PDQMH�RG�YLãHJRGLãQMHJ�
SURVMHND� ������ P3�V��� PDNVLPDOQD� ����� P3�V�� D� PLQLPDOQD� ���� P3�V�� 8NXSQL� JRGLãQML�
YROXPHQ�YRGH�LVWHNDR�QD�L]YRUX�MH�ELR�������������P3��+LGURORãND�JRGLQD�������MH�ELOD�
HNVWUHPQR�YODåQD��8NXSQH�RERULQH�VX�ELOH�RNR�������PP�WR�MHVW������YLãH�RG�SURVMHND��D�
SURVMHþQD�JRGLãQMD�SURWRND�L]YRUD�-DGUR�RNR������P3�V�������YLãH�RG�SURVMHND���PDNVLPDOQD�
�����P3�V��D�PLQLPDOQD�����P3�V��8NXSQL�JRGLãQML�YROXPHQ�YRGH�MH�ELR�������������P3.

8VSRUHÿXMXüL�������L�������JRGLQX�GRELYD�VH�GD�VX�RERULQH�ELOH�YHüH�]D�������VUHGQML�
SURWRN�4VUHGQMD�]D�������4PD[�������4PLQ������D�XNXSQL�YROXPHQ�YRGH�LVWHNDR�QD�L]YRUX�
]D�������7R�MH�]QDþDMQD�YDULMDELOQRVW�L]PHÿX�GYLMH�X]DVWRSQH�JRGLQH�NRMD�]RUQR�RVOLNDYD�
ãWR� EL� VH�PRJOR� GHãDYDWL� X� EXGXüQRVWL� NRG� NOLPDWVNLK� SURPMHQD��8QXWDU� UD]PDWUDQRJ�
YUHPHQVNRJ� SHULRGD� ������������ L]PMHUHQD� MH� PDQMD�PLQLPDOQD� SURWRND� ������P3�V� ��
LDNR� VX� JRGLãQMH� RERULQH� YHüH� RG�PLQLPDOQH� JRGLQH�� NDR� L� YHüH� SURWRNH� �������P3�V��
LDNR�VX�JRGLãQMH�RERULQH�ELOH�PDQMH�RG�PDNVLPDOQH�JRGLQH��7R�]RUQR�JRYRUL�R�YHOLNRM�
YDULMDELOQRVWL�SURWRND�X�NUãNLP�VXVWDYLPD�NRMD�RYLVL�QH�VDPR�R�YHOLþLQL�JRGLãQMLK�RERULQD�
QHJR�L�R�UDVSRUHGX�WLMHNRP�JRGLQH�WH�QL]X�GUXJLK�SURFHVD��8SUDYR�VX�UDVSRUHG�L�NROLþLQH�
RERULQD� X� NUDüLP� YUHPHQVNLP� UD]GREOMLPD� QDMYHüD� QHSR]QDQLFD� L� UL]LN� X� UMHãDYDQMX�
SUREOHPD�RGUåLYRVWL�NDSDFLWHWD�YRGRRSVNUEQLK�VXVWDYD��
'RELYHQL�UH]XOWDWL�SRND]XMX�GD�SURFHVL�X�VXVWDYX�OMHWL�QH�GDMX�L]OD]�UD]PMHUDQ�SURPMHQL�
XOD]D�L]�NLãQH�VH]RQH��WH�GD�VH�EH]�UD]OLNH�QD�L]UD]LWR�YHüH�RERULQH�X�VOLYX��OMHWQL�PLQLPDOQL�
SURWRN� QH�PLMHQMD� ]QDþDMQR�� RNR� ��������7R� MH� UH]XOWDW� KLGURJHRORãNLK� NDUDNWHULVWLND�
YRGRQRVQLND� QHSUDYLOQR� UDVSRUHÿHQLK� X� FMHORNXSQRP� PDVLYX� NROHNWRUD�� 9RGH� VH�
DNXPXOLUDMX� X� VXVWDYX� SXNRWLQVNH� SRUR]QRVWL�� X� SMHVNRYLWRP� L� JOLQRYLWRP� PDWHULMDOX�
LVWDORåHQRP� X� VODER� DNWLYQLP� NDQDOLPD� L� NDYHUQDPD�� WH� EURMQL� VLIRQVNLP� GLMHORYLPD�
NDQDOD��7R�]QDþL�GD�SURJQR]LUDQR�SRYHüDQMH�RERULQD�WLMHNRP�]LPH�RG�����L�VPDQMHQMH�
X�SUROMHüH�RG�����QH�PRUD�LPDWL�]QDþDMQRJ�XWMHFDMD�QD�OMHWQH�SURWRNH��VUSDQM�NRORYR]���
9HüL� XWMHFDM� EL� PRJDR� LPDWL� UDVSRUHG� RERULQD� X� NLãQRP� SHULRGX�� RGQRVQR� GLQDPLND�
SXQMHQMD�L�SUDåQMHQMD�YRGRQRVQLND��6WRJD�MH�SRWUHEQR�GHWDOMQLMH�SUDWLWL�L�DQDOL]LUDWL�UD]OLNH�
X� SRMHGLQLP� VH]RQDPD� L� NDUDNWHULVWLNH� VH]RQVNLK� UHFHVLMD� MHU� VH�PLQLPXPL� SRMDYOMXMX�
QD�NUDMX�VH]RQVNH�UHFHVLMH��UXMDQ�OLVWRSDG���X�UD]GREOMX�NDGD�VX�SRWUHEH�]D�YRGRP�LSDN�
]QDþDMQR�PDQMH��=LPVNH�YHOLNH�YRGH�EL�SRYUHPHQR�PRJOH�ELWL�]QDþDMQR�YHüH�RG�GDQDãQMLK��
WH�EL�PRJOH�XJURåDYDWL�REDOQR�SRGUXþMH�ULMHNH�-DGUR�L�OMXGH�QL]YRGQR�RG�L]YRUD��.ROLNR�L�
JGMH��WHN�WUHED�LVWUDåLWL�MHU�WUHED�X]HWL�X�RE]LU�L�KLGURORãNH�SURPMHQH�NRMH�üH�VH�GHãDYDWL�X�
VOLYX�YRGRWRND�QL]YRGQR�RG�L]YRUD�NDR�L�XWMHFDM�SRGL]DQMD�VUHGQMH�UD]LQH�PRUD��

3.

3UREOHPDWLND� SURPMHQH� NDNYRüH� YRGH� UD]PDWUD� VH� VDPR� ]D� PXWQRüX� L� WR� QD� WHPHOMX�
GRVWXSQLK�L�UHOHYDQWQLK�SRGDWDND�NRML�SRVWRMH�MHGLQR�]D�UD]GREOMH����������������WH�������
L�������JRGLQX��-HGLQR�X�RYRP�UD]GREOMX�PXWQRüD�VH�PMHULOD�NRQWLQXLUDQR��D�X�RVWDOLP�
JRGLQDPD�SRMHGLQDþQLP�X]RUNRYDQMHP��=ERJ�YHOLNH�YDULMDELOQRVWL�PXWQRüH�XQXWDU�MHGQRJ�
GDQD�� SD� L� VDWD�� SRMHGLQDþQL� SRGDFL� QLVX� UHOHYDQWQL� ]D� SURXþDYDQMH�PXWQRüH��0XWQRüD�
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MH�VWDQGDUGQL�NHPLMVNL�SRND]DWHOM�YRGH�]D�SLüH�NRML�VH�NDR�LQGLNDWRU�NRULVWL�RG�DQWLþNLK�
YUHPHQD�GR�GDQDV��0XWQRüD�MH�VWDQGDUGQD�]QDþDMND�NUãNLK�L]YRUD�SD�WLPH�L�L]YRUD�-DGUR��
.UãNL�KLGURORãNL�VXVWDY�LPD�YUOR�VODEH�¿�OWUDFLMVNH�XþLQNH�SRVHEQR�NRG�YHOLNLK�YRGD��WDNR�
GD� MH� ]DGUåDYDQMH� VXVSHQGLUDQLK� WYDUL�PDOR�� XJODYQRP� NRG�PDOLK� YRGD�� =ERJ� WRJD� VH�
PXWQRüD�PLMHQMD�VD�VYDNRP�NLãRP��8�+UYDWVNRM�MH�GR]YROMHQD�YHOLþLQD�]D�YRGX�]D�SLüH���
178��11�����������GRN�:+2�SUHSRUXþXMH�����178��:+2���������8�WLMHNX�MH�SURFHV�
L]PMHQH�'ULQNLQJ�:DWHU�'LUHFWLYH��X�NRMRM�VH�SUHGODåX�YHOLþLQH�QLåH�RG�SUHSRUXND�:+2�D��
1DVWDMDQMH�PXWQRüH�NDR�L�VDPD�NDNYRüD�YRGH�NUãNLK�L]YRUD�MH�VORåHQ�L�QHGRYROMQR�LVWUDåHQ�
SURFHV��%URMQL�þLPEHQLFL�XWMHþX�QD�VWYDUDQMH�PXWQRüH�L�GUXJLK�SDUDPHWDUD�NDNYRüH�YRGH��
3ULURGQH�]QDþDMNH�L�DNWLYQRVWL�X�VOLYQRP�SRGUXþMX�]DMHGQR�V�NOLPDWVNLP�]QDþDMNDPD�VX�
RVQRYQL�JHQHUDWRUL�SURPMHQH�NDNYRüH�YRGH��+LGURORãNL�L�KLGURJHRORãNL�SDUDPHWUL�L�SURFHVL�
WUDQVIRUPLUDMX�NDNYRüX�YRGH�L�SRMDYX�WYDUL�QD�L]YRUX��7YDUL�NRMH�PLMHQMDMX�NDNYRüX�YRGH�
QD� L]YRUX� QDVWDMX� LQWHUDNFLMRP� þLPEHQLND� NDR� ãWR� VX� ]QDþDMNH� WOD� L� UD]LQD� VDWXUDFLMD��
LQ¿�OWUDFLMD�� UD]UMHÿHQMH�� GLVSHU]LMD�� GXOMLQD� WUDQVSRUWD�� ¿�OWUDFLMD� L� DGVRUSFLMD��=ERJ� WRJD�
MH�YUOR� WHãNR�SRX]GDQR�SURJQR]LUDWL� NDNYRüX�YRGH� L�PXWQRüX��.OLPDWVNH�SURPMHQH� üH�
PLMHQMDWL� ]QDþDMNH� VOLYD� �ELRFHQR]X� L� ELRWRS��� SRGORåQRVW� HUR]LML�� KLGURORãNH�YHOLþLQH� L�
WDNR�FLMHOL�SURFHV�QDVWDMDQMD�NDNYRüH�YRGH�L� WLPH�PXWQRüH��7LMHNRP�YUHPHQD�PLMHQMDWL�
üH�VH�GUXãWYHQR�HNRQRPVNH�DNWLYQRVWL�X�VOLYX�L�WLPH�L]YRUL�RQHþLãüHQMD��0RJXüD�MH�þHãüD�
SRMDYD�VXãQLK�UD]GREOMD�L�SRåDUD�ãWR�üH�VYH�VNXSD�VWYDUDWL�XYMHWH�]D�YHüX�HUR]LMX��WOD�WH�YHüL�
WDORJ�SHSHOD�L�GUXJLK�WYDUL��3RMDYD�NDR�L�NRQFHQWUDFLMD�WYDUL�QD�L]YRUX�üH�VH�VWDOQR�PLMHQMDWL�
SD�VH�YRGRRSVNUEQL�VXVWDY�PRUD�VWDOQR�SULODJRÿDYDWL�QRYLP�XYMHWLPD�UDGD��

.LãH� JHQHULUDMX�PXWQRüX� NRMD� VH� VWDOQR� MDYOMD� QD� L]YRUX�� D� QDMYLãH� QHSRVUHGQR� SRVOLMH�
NLãH��6OLND����3UDYLOR� MH�GD� VH�QDMYHüH�PXWQRüH� MDYOMDMX�SRVOLMH�YHüLK�RERULQD��NDGD� MH�
YRGRQRVQLN� SRSXQMHQ� L� YHOLND� MH� SURWRND� QD� L]YRUX� NDR� UH]XOWDW� EU]RJ� SURWMHFDQMD� L�

6OLND����9UHPHQVND�VHULMD�YHOLþLQD�RERULQD��PHWHRURORãND�VWDQLFD�'XJRSROMH���SURWRNH�L�
PXWQRüD�QD�L]YRUX�ULMHNH�-DGUR���������������GR�������������JRGLQH
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SUDåQMHQMD�YRGRQRVQLND��GRPLQDQWQR�NUR]�YHOLNH�SXNRWLQH��8�WDNYLP�VLWXDFLMDPD�RGYLMD�
VH� ]QDþDMQR� LVSLUDQMH� L� HUR]LMD� SRYUãLQH� VOLYD�� WH� EU]R� WXUEXOHQWQR� RWMHFDQMH� YRGH� NUR]�
SRG]HPOMH��0XWQRüD�VH�MDYOMD�QDJOR��VOLþQR�NDR�L�SURWRND�]D�NRMRP�NDVQL�QHNROLNR�VDWL�
�������VOLND����9HOLND�PXWQRüD�VH�PRåH�MDYLWL�L�X�SHULRGLPD�YHOLNLK�NLãD�L�WLPH�SURWRND��D�
GD�SUL�WRPH�YRGRQRVQLN�QLMH�]QDþDMQLMH�SRSXQMHQ�
=DWR� UD]OLNXMHPR�SRMDYX�PXWQRüH�NDGD� MH�YRGRQRVQLN� VODER�SRSXQMHQ� L�NDGD� MH�GREUR�
SRSXQMHQ��8�VXãQRP�SHULRGX�QD�SRYUãLQL�VOLYD�VH�QDWDORåH�]QDþDMQH�NROLþLQH�QHþLVWRüD��WOR�
MH�UDKOR�]ERJ�YHOLNLK�YUXüLQD�L�VXãH��3UYH�NLãH�LQWHQ]LYQR�LVSLUX�L�RGQRVH�X�SRG]HPOMH�YHüH�
NROLþLQH�þHVWLFD�WOD�L�GUXJLK�WYDUL��WH�WDNR�IRUPLUDMX�YHOLNX�PXWQRüX��8�NLãQRP�UD]GREOMX�
NDGD�MH�YRGRQRVQLN�SRSXQMHQ�L�NDGD�VX�SURWRNH�VWDOQR�YHOLNH��D�WLPH�L�PXWQRüD��NRG�VYDNH�
QRYH�YHüH�NLãH�MDYOMD�VH�YUOR�YHOLND�PXWQRüD�MHU�VH�RYH�GYLMH�PXWQRüH�]EUDMDMX��PXWQRüD�
NRMD�MH�UH]XOWDW�SUHWKRGQLK�NLãD��ED]QR�RWMHFDQMH��L�PXWQRüD�NRMX�JHQHULUD�QHSRVUHGQD�NLãD�
�EU]R�RWMHFDQMH���8�VOXþDMX�-DGUD�XNXSQR�RNR����GDQD�X�JRGLQL�PXWQRüD�SUHOD]L�GR]YROMHQX�
UD]LQX�RG���178��D�HNVWUHPQH�YULMHGQRVWL��!����178��VH� MDYOMDMX�VDPR�QHNROLNR�SXWD�
JRGLãQMH�������L�WR�X�NLãQRP�UD]GREOMX�JRGLQH��3RMHGQRVWDYOMHQD�DQDOL]D�MDVQR�XND]XMH�GD�
MH�PXWQRüD��7��SULMH�VYHJD�IXQNFLMD�YHOLþLQH�SURWRNH��4���7W� �I�4W), Slika 3.

6OLND����2YLVQRVW�PXWQRüH�L�SURWRNH�QD�L]YRUX�-DGUR����������������

6OLND����.LãD��PHWHRURORãND�VWDQLFD�'XJRSROMH���SURWRND�L�PXWQRüD�QD�L]YRUX�-DGUR�X�
UD]GREOMX�RG�������������GR�������������
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2GQRV� L]PHÿX� NLãH�� SURWRNH� L� PXWQRüH� ]D� UD]GREOMH� VODEH� LVSXQMHQRVWL� YRGRQRVQLND��
QDMEROMH� VH� XRþDYD� QD� SULPMHUX� SRMDYH� SUYH� ]QDþDMQLMH�PXWQRüH� X� MHVHQ� ������ JRGLQH�
(slika 4). 

1D�UDVSRODJDQMX�VX�ELOL�SRGDFL�PMHUHQMD�PXWQRüH�L�SURWRNH�X�WHUPLQLPD�VYDNLK�SROD�VDWD��
WH� XNXSQH� GQHYQH� RERULQH� �SRVWDMD� 'XJRSROMH��� 3UYD� ]QDþDMQLMD� MHVHQVND� NLãD� NRMD� MH�
SDGDOD����L������������JRGLQH�������PP���������PP ������PP��JHQHULUDOD�MH�PDNVLPDOQX�
SURWRNX�RG�������P3�V��WH�PXWQRüX�RG�������178��3URWRND�MH�VD������P3�V�X�������������X�
������VDWL�SRUDVOD�]D�SHULRG�RG����VDWD�QD�������P3�V�X�������������X�������VDWL��D�NRML�MH�
WUDMDR�VYH�GR�������������X��������0XWQRüD�MH�SRþHOD�UDVWL�þHWLUL�VDWD�NDVQLMH�X�������������
X�������NDGD�MH�ELOD������178�WH�GRVHJOD�PDNVLPXP�������������X�������VD�YULMHGQRãüX�
������178��=QDþL�GD�MH�SRUDVW�GR�PDNVLPXPD�WUDMDR�VNRUR�LVWR�NDR�L�NRG�SURWRNH��.LãH�
NRMH�VX�VH�MDYLOH�NDVQLMH�X�PMHVHFX�������������������PP��WH�QD�NUDMX�PMHVHFD�������������
������PP��QLVX�]QDþDMQLMH�SRYHüDOH�PXWQRüX�YRGH��1D�RYRP�SULPMHUX�VH�MDVQR�YLGL�GD�MH�
SUYD�YHüD�NLãD�SRVOLMH�VXãQRJ�UD]GREOMD�LVSUDOD�SRYUãLQVNL�L�SRG]HPQL�GLR�VOLYD�WDNR�GD�
VYDND�VOLMHGHüD�NLãD�NDR�L�SURWRND�JHQHULUD�QHãWR�PDQMX�PXWQRüX�VYH�GRN�VH�YRGRQRVQLN�
]QDþDMQLMH�QH�SRSXQL��8�RYDNYLP�XYMHWLPD�SURWRND� L�PXWQRüD� VX�JHQHULUDQL� NUR]� ODNR�
SURSXVQL� GLR� YRGRQRVQLND�� GLMHORP� SULRULWHWQLP� WRNRP� YRGH� NUR]� YHOLNH� SXNRWLQH� WH�
GLMHORP� L]� RVWDORJ� GLMHOD� YRGRQRVQLND� NRML� LPD� VSRULMX� SURWRþQRVW� SUHPD� L]YRUX��=DWR�
PXWQRüD�NDR�L�SURWRND�EU]R�RSDGDMX�QD�QLåH�YULMHGQRVWL��7R�MH�SRMDYD�NDG�EU]R�RWMHFDQMH�
IRUPLUD�PXWQRüX��GRN�MH�GRSULQRV�ED]QRJ�RWMHFDQMD�YUOR�PDOL��7LMHNRP�]LPH�NLãH�VX�þHãüH�
L�YHüH�WH�VH�YRGRQRVQLN�EU]R�SXQL�SD�VX�SURWRNH�NDR�L�PXWQRüD�VYH�YHüH��7R�VH�QDMEROMH�
YLGL�QD�SULPMHUX�L]�RåXMND�������JRGLQH�NDGD�MH�PXWQRüD�GRVHJOD�YHOLþLQX�RG������178�
������������X�������VDWL���D�NRMD�MH�SRUDVOD�L]UD]LWR�EU]R�����178�MHGLQLFD�X�SHULRGX�RG���
VDWL������178�VDWX���6OLND����7R�MH�GXSOR�EUåH�QHJR�X�VWXGHQRP��

6OLND����.LãD��PHWHRURORãND�VWDQLFD�'XJRSROMH���SURWRN�L�PXWQRüD�QD�L]YRUX�-DGUR�RG�
�����������X������GR�����������X�������
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2YDM�SULPMHU�]RUQR�RVOLNDYD� VYX� VORåHQRVW�SUREOHPD�XSUDYOMDQMD�PXWQRüRP�� WH�XWMHFDM�
ED]QH� PXWQRüH� QD� XNXSQX� PXWQRüX�� 8� RYDNYLP� VLWXDFLMDPD� YHOLþLQD� PXWQRüH� NDR� L�
SURWRND� MH� UH]XOWDW� LQWHQ]LYQRJ� EU]RJ� SURWMHFDQMD� YRGH� NUR]� YHüH� SXNRWLQH� �YRGQL� YDO�
EU]RJ�RWMHFDQMD��QDVWDORJ�QHSRVUHGQRP�NLãRP����L�����������WH�SURWRNH�L�PXWQRüH�QDVWDOH�
SUHWHåLWR� RG� SUHWKRGQLK� NLãD� �ED]QR� VSRUR� RWMHFDQMH��� 1DNRQ� NLãQRJ� SHULRGD� UHFHVLMX�
SURWRNH�SUDWL�L�UHFHVLMD�PXWQRüH�V�PDQMLP�RVFLODFLMDPD�X�VXãQRP�SHULRGX�DNR�VH�SRMDYH�
]QDþDMQLMH�NLãH��0XWQRüD�X�VXãQRP�SHULRGX�ULMHWNR�SUHOD]L�YHOLþLQX�RG���178��7LMHNRP�
NLãQRJ� SHULRGD� SURWRND� VH� VWDOQR� L� EU]R� PLMHQMD� SD� WLPH� L� PXWQRüD� YRGH�� ]D� UD]OLNX�
RG� VXãQRJ� SHULRGD� NDGD� VX� SURPMHQH� EODJH�� 3UHPD� OMHWX� NLãH� VX� VYH�PDQMH� L� UMHÿH� SD�
VH�YRGRQRVQLN�SRVWHSHQR�SUD]QL�NUR]�PDOH�SXNRWLQH�GLMHORP�SRSXQMHQH� WDORJRP�� WDNR�
GD�SURWRND�L�PXWQRüD�SRVWHSHQR�RSDGDMX�V�PDQMLP�RVFLODFLMDPD�X�VOXþDMX�SRMDYH�YHüLK�
oborina.

.OLPDWVNH� SURPMHQH� PLMHQMDMX� RNYLU� ]D� UMHãDYDQMH� SUREOHPD� ãWR� üH� GRGDWQR� RWHåDWL�
NRQWUROX�NDNYRüH�YRGH��3RYHüDQMH�LQWHQ]LWHWD�L�XþHVWDORVWL�NLãD�X�]LPVNRP�SHULRGX�JRGLQH�
üH� UH]XOWLUDWL� SRMDYRP� þHãüLK� L� YLãLK�PXWQRüD� NDR� L� GUXJLK� SDUDPHWDUD� NDNYRüH� YRGH��
GRN�üH�X�RVWDOLP�SHULRGLPD�SURPMHQD�PXWQRüH�ELWL�PDQMD��6YH�]QDþDMQH�SRMDYH�PXWQRüH�
GHãDYDWL�üH�VH�XJODYQRP�X�NLãQRP�SHULRGX�JRGLQH�NDGD�VX�SRWUHEH�]D�YRGRP�QDMPDQMH��
.DNR�MH�GLQDPLND�SRMDYH�RERULQD�X]URNRYDQD�NOLPDWVNLP�SURPMHQDPD�QHSR]QDWD��WHãNR�
MH�JRYRULWL�R�YHOLþLQDPD�SURPMHQH��=DWR�MH�SRWUHEQR�SRMDYX�PXWQRüH�L�GUXJLK�SRND]DWHOMD�
NDNYRüH�YRGH�VWDOQR�SUDWLWL�DGHNYDWQLP�PRQLWRULQJRP�L�DQDOL]LUDWL�WUHQGRYH��

4. POLITIKA UPRAVLJANJA

9RGRRSVNUED� X� WXULVWLþNLP� SRGUXþMLPD� QD� -DGUDQVNRM� REDOL� MH� VORåHQD�� D� V� NOLPDWVNLP�
SURPMHQDPD�üH�ELWL�MRã�YLãH��/MHWQD�L]GDãQRVW�L]YRUD�YRGH�MH�PDOD�X�RGQRVX�QD�UDVWXüH�
SRWUHEH�WLMHNRP�OMHWD��7UHQG�SRYHüDQMD�SRWUHED�MH�]QDþDMDQ��D�SRVHEQR�X�YUãQLP�OMHWQLP�
PMHVHFLPD��6�GUXJH�VWUDQH��NOLPDWVNH�SURPMHQH�üH�UH]XOWLUDWL�YHüLP�WHPSHUDWXUDPD�L�WLPH�
YHüLP�SRWUHEDPD�]D�YRGRP�X�VYLP�SULYUHGQLP�VHNWRULPD��8]�WR��RERULQH�üH�ELWL�PDQMH��D�
SRVHEQR�OMHWL��GR�������WDNR�GD�üH�YRGQL�UHVXUVL�OMHWL�ELWL�VLURPDãQLML�YRGRP��6XNREL�RNR�
RJUDQLþHQLK�UHVXUVD�üH�ELWL�VYH�L]UDåDMQLML��SD�WDNR�L�RNR�NRULãWHQMD�NUãNLK�L]YRUD�YRGH��%LW�
üH�WHãNR�RVWYDULWL�GREDU�EDODQV�L]PHÿX�SRWUHED�þRYMHND�L�RNROLãD��
.DR�ãWR�MH�SUHWKRGQRP�DQDOL]RP�XWYUÿHQR��SURPMHQH�X�L]GDãQRVWL�OMHWQLK�NDSDFLWHWD�NUãNLK�
L]YRUD�QH�EL�WUHEDOH�ELWL�MDNR�YHOLNH��0HÿXWLP��WH�PDOH�SURPMHQH�PRJX�]QDþDMQR�XJURåDYDWL�
RSVNUEX�X�YUãQLP�SHULRGLPD�SRWURãQMH��6WRJD�SRWUHEH�WUHED�VPDQMLWL��D�SULMH�VYHJD�JXELWNH�
YRGH�� UDFLRQDOL]LUDWL� OMHWQX� SRWURãQMX�� EROMH� SUHUDVSRGLMHOLWL� YRGH� X� NULWLþQRP� SHULRGX�
RSVNUEH�L�GUXJR��1XåQR�MH�SUHGYLGMHWL�GRGDWQH�]DKYDWH�YRGH�LOL�UMHãHQMD��EDU�]D�LQFLGHQWQH�
VLWXDFLMH� LOL� ]D� SUHYODGDYDQMH� NUDWNH� YUãQH� OMHWQH� SRWURãQMH� �NRULãWHQMH� DNXPXODFLMD��
GHVDOLQL]DFLMD�� UXGDUHQMH� YRGH� L]� NDQDOL]DFLMH�� WH� NRULãWHQMH� GUXJLK� QHNRQYHQFLRQDOQLK�
L]YRUD�YRGH���8�VYDNRP�VOXþDMX�]DGDWDN�MH�VORåHQ�L�PRUD�VH�FMHORYLWR�UMHãDYDWL�
3RMDYQRVW�PXWQRüH�QD� L]YRULPD� MH� WDNRYR�GD� MH�QXåQR�YRGX�SURþLãüDYDWL��3RVWDYOMD� VH�
SLWDQMH�NDSDFLWHWD�L�WHKQRORJLMH�XUHÿDMD��,]�NUDWNH�SUH]HQWLUDQH�DQDOL]H�MH�YLGOMLYR�GD�VX�
RVFLODFLMH� L�SRMDYD�PXWQRüH�YUOR�EU]H� L�GD� WUDMX�NUDWNR��6OLþQR�VH�GRJDÿD��DOL�X�PDQMRM�
PMHUL��L�V�GUXJLP�SRND]DWHOMLPD�NDNYRüH�YRGH��=D�VDG�MH�NDNYRüD�YRGH�GREUD�X�RGQRVX�QD�
YHüLQX�SDUDPHWDUD��1H�]DGRYROMDYD�SRYUHPHQR�X�RGQRVX�QD�PXWQRüX��WH�VWDOQR�X�RGQRVX�
QD�EDNWHULRORãNL�VWDQGDUG��=DWR�VH�YRGD�GH]LQ¿FLUD��0HÿXWLP��PXWQRüD�QDMYLãH�XJURåDYD�
XþLQNRYLWRVW� GH]LQIHNFLMH� WDNR� GD� MX� MH� QXåQR� VPDQMLWL�� =ERJ� NDUFHQRJHQLK� SURGXNDWD�
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GH]LQIHNFLMH�NORURP�SRMDþDQD�GH]LQIHNFLMD�]D�YULMHPH�PXWQRüH�QLMH�UMHãHQMH�
9HOLNH� L� EU]H� SURPMHQH� PXWQRüH� VWYDUDMX� YUOR� QHSRYROMQH� XYMHWH� ]D� XþLQNRYLWX�
LPSOHPHQWDFLMX� XUHÿDMD�� .ODVLþQL� ¿]LNDOQR�NHPLMVNL� SRVWXSFL� VX� GRVWD� QHSUDNWLþQL� ]D�
WDNYH�XYMHWH�UDGD��2GUåLYR�L�XþLQNRYLWR�UMHãHQMH�üH�WUHEDWL�WUDåLWL�NUR]�SULPMHQX�UD]OLþLWLK�
WHKQRORJLMD��MHGQLK�]D�YHOLNH�PXWQRüH�NUDWNRJ�WUDMDQMD������GDQD��WDORåHQMH��ÀRNXODFLMD��
VLWD�� QLVNRWODþQH�PHPEUDQH�PLNUR¿OWUDFLMD��� D� GUXJLK� ]D� SHULRGH� V�PDOLP� RVFLODFLMDPD�
PXWQRüH� �NODVLþQD� ¿OWUDFLMD� V� NRDJXODFLMRP�ÀRNXODFLMRP� L� WDORåHQMHP� SULMH� ¿OWUDFLMH��
GLUHNWQD�¿OWUDFLMD�EH]�WDORåHQMD��PHPEUDQH��QDQR¿OWUDFLMD�L�XOWUD¿OWUDFLMD���LWG���7UHEDW�üH�
DQDOL]LUDWL�UD]QH�RSFLMH�SDUDOHOQRJ�L�VHULMVNRJ�UDGD�UD]OLþLWLK�WHKQRORJLMD��WH�LPSOHPHQWDFLMX�
XþLQNRYLWRJ�VXVWDYD�XSUDYOMDQMD��7HKQRORJLMH�üH�WUHEDWL�SULODJRGLWL�SRWUHEQRP�NDSDFLWHWX�
XUHÿDMD�� X� SHULRGX� YDQ� VH]RQH� L� X� VH]RQL�� 6� RE]LURP� QD� UD]OLþLWX� SRMDYQRVW� PXWQRüH�
X� RYLP� SHULRGLPD� RWYDUD� VH� PRJXüQRVW� L� ]D� SULPMHQX� GUXJLK� UMHãHQMD� NUR]� DNWLYQR�
XSUDYOMDQMH�]DKYDWRP�YRGH��YROXPHQLPD�YRGRVSUHPD��WH�VOLþQLK�PMHUD�EH]�SURþLãüDYDQMD�
YRGH��%URMQH�VX�RSFLMH�SD�]DWR�SUREOHP�WUHED�VXVWDYQR�L�FMHORYLWR�DQDOL]LUDWL��.RG�WRJD�
QH� WUHED� ]DERUDYLWL� QD� þLQMHQLFX� GD� VX� SURJQR]H� NOLPDWVNLK� SURPMHQD� GRVWD� RSüHQLWH� L�
]D� VDGD� QH� GDMX� GRYROMQR� SUHFL]QH� LQIRUPDFLMH� ]D� UMHãDYDQMH� SUREOHPD�PXWQRüH�� =DWR�
UMHãHQMD�PRUDMX�ELWL�ÀHNVLELOQD�L�RWSRUQD�QD�EU]H�SURPMHQH��8�VYDNRP�VOXþDMX��SUREOHP�
WUHED�UMHãDYDWL�HWDSQR�VKRGQR�GLQDPLFL�SURPMHQH�NOLPH��
8]� SULPMHQX� SDVLYQLK� PMHUD�JUDGQMH� XUHÿDMD�� SRWUHEQR� MH� LPSOHPHQWLUDWL� L� VYH� GUXJH�
DNWLYQH� PMHUH� QD� VPDQMHQMX� QDVWDMDQMD� UD]QLK� WYDUL�� D� SRVHEQR� QXWULMHQDWD� X� VOLYX��
.RPELQDFLMRP�PMHUD�X�VOLYX��QD�]DKYDWX��SURþLãüDYDQMX��XSUDYOMDQMX�VXVWDYRP��PRJXüH�
MH�RVWYDULWL�RGUåLYR�UMHãHQMH�NRMH�üH�RVLJXUDWL�GREDU�VWDQGDUG�YRGH�]D�SLüH�X�KLGURORãNLP�
XYMHWLPD�NRMH�üH�VWYDUDWL�NOLPDWVNH�SURPMHQH��8�RYDNYLP�VLWXDFLMDPD�QXåQD�MH�SULPMHQD�
PMHUD� ]D� DNWLYQR� XSUDYOMDQMH� VXVWDYRP� X]� SULPMHQX� LQWHJUDOQRJ� �SDPHWQRJ�� VXVWDYD�
XSUDYOMDQMD�NRML� VDGUåDYD�HNVSHUWQH� VXVWDYH� �(6��� LQIRUPDFLMVNL� VXVWDY� �,6�� L� VXVWDY�]D�
SRGUãNX�X�RGOXþLYDQMX��638���
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CILJU KONTROLE RIZIKA RAZVOJA LEGIONELE

6$ä(7$.�� %DNWHULMD� OHJLRQHOD� �/HJLRQHOOD� SQHXPRSKLOD�� SULVXWQD� X� YRGRRSVNUEQLP�
VXVWDYLPD�SUHGVWDYOMD�RSDVQRVW�]D�þRYMHNRYR�]GUDYOMH�L]D]LYDMXüL�OHJLRQDUVNX�EROHVW��&LOM�
RYRJ� UDGD� MH� UDþXQDOQRP� VLPXODFLMRP�DQDOL]LUDWL� SDUDPHWDU� VWDURVWL� YRGH� WH� JUDGLMHQWD�
VWDURVWL� YRGH� X� MHGQRP� EROQLþNRP� VXVWDYX� WRSOH� YRGH�� X� FLOMX� NRQWUROH� UL]LND� UD]YRMD�
OHJLRQHOH��3UHWSRVWDYOMD�VH�GD�MH�X�GLMHORYLPD�FMHYRYRGD�JGMH�YRGD�GXåH�VWRML�SRYHüDQD�
NRQFHQWUDFLMD� EDNWHULMD� OHJLRQHOD�� $QDOL]LUDQ� MH� VXVWDY� NRML� þLQH� GRYRGQR�RGYRGQL�
FMHYRYRGL� VXVWDYD� WRSOH� YRGH� L� FUSND� VD� VSUHPQLNRP��1D� WHPHOMX� SRGDWDND� R� L]JOHGX�
VXVWDYD�L�QMHJRYLK�KLGUDXOLþNLK�NDUDNWHULVWLND�QDSUDYOMHQ�MH�QXPHULþNL�PRGHO�X�UDþXQDOQRP�
SURJUDPX� (3$1(7� NDR� L� VLPXODFLMH� VWUXMDQMD� ]D� DQDOL]X� NYDOLWHWH� YRGH� X� UD]QLP�
UHåLPLPD� UDGD� VXVWDYD��2VLP� VWDQGDUGQLK� SRGDWDND� R� SURWRNX� L� WODNX� X� VYLP� WRþNDPD�
VXVWDYD��UDþXQDOQRP�VLPXODFLMRP�GRELYHQ�MH�L�GHWDOMDQ�SULND]�GLQDPLNH�VWDUHQMD�YRGH�X�
VXVWDYX��RGQRVQR�ORFLUDQMH�NULWLþQLK�]RQD�X�FLMHORP�FMHYRYRGQRP�VXVWDYX��8�ORFLUDQLP�
NULWLþQLP�SRGUXþMLPD�RGUHÿXMH�VH�VWDURVW�YRGH�L�SULSDGQD�GHEOMLQD�ELR¿OPD��D�QD�RVQRYX�WLK�
SDUDPHWDUD�SURFMHQMXMH�VH�NRQFHQWUDFLMD�PLNURRUJDQL]DPD��3RVHEQR�VX�RVMHWOMLYL�SHULIHUQL�
GLMHORYL�VXVWDYD�YDQ�UHFLUNXODFLMVNRJ�UHåLPD��D�WDNRÿHU�VLPXODFLMD�RPRJXüXMH�XSUDYOMDQMH�
UHFLUNXODFLMVNRP�SXPSRP�FLMHORJ�VXVWDYD�NDNR�EL�RQ�UDGLR�X�RSWLPDOQRP�UHåLPX�LPDMXüL�
X�YLGX�GRSXãWHQX�NRQFHQWUDFLMX�PLNURRUJDQL]DPD�WH�HQHUJHWVNX�SRWURãQMX�V�GUXJH�VWUDQH��
./-8ý1(�5,-(ý,��/HJLRQHOD��YRGRRSVNUEQL�VXVWDY��NYDOLWHWD�YRGH��FMHYRYRGQD�PUHåD

LEGIONELLA DEVELOPMENT RISK CONTROL

$%675$&7��7KH�SUHVHQFH�RI�/HJLRQHOOD�EDFWHULD� �/HJLRQHOOD�SQHXPRSKLOD�� LQ�D�ZDWHU�
VXSSO\�V\VWHP�SRVHV�D�GDQJHU�WR�KXPDQ�KHDOWK�E\�FDXVLQJ�OHJLRQQDLUHV¶�GLVHDVH��D�VHYHUH�
IRUP�RI�SQHXPRQLD���7KH�DLP�RI�WKLV�SDSHU�LV�WR�XVH�D�FRPSXWHU�VLPXODWLRQ�IRU�DQDO\VLQJ�
WKH�ZDWHU�DJH�SDUDPHWHU�DQG�ZDWHU�DJH�JUDGLHQWV�LQ�D�KRVSLWDO�KRW�ZDWHU�V\VWHP�LQ�RUGHU�
WR�FRQWURO�WKH�ULVN�RI�OHJLRQHOOD�GHYHORSPHQW��,W�LV�DVVXPHG�WKDW�DQ�LQFUHDVHG�OHJLRQHOOD�
EDFWHULD�FRQFHQWUDWLRQ�LV�SUHVHQW�LQ�WKH�SLSHOLQH�VHJPHQWV�LQ�ZKLFK�ZDWHU�UHPDLQV�IRU�D�
ORQJHU�WLPH�SHULRG��$�V\VWHP�FRPSULVHG�RI�VXSSO\�DQG�GUDLQDJH�SLSHOLQHV�RI�WKH�KRW�ZDWHU�
VXSSO\�V\VWHP�DQG�D�SXPS�ZLWK�D�UHVHUYRLU�ZDV�DQDO\VHG��%DVHG�RQ�WKH�V\VWHP�OD\RXW�GDWD�
DQG�LWV�K\GUDXOLF�FKDUDFWHULVWLFV��D�QXPHULFDO�PRGHO�ZDV�FUHDWHG�XVLQJ�WKH�(3$1(7�RSHQ�
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VRXUFH�VRIWZDUH�DV�ZHOO�DV�ÀRZ�VLPXODWLRQV�IRU�ZDWHU�TXDOLW\�DQDO\VLV�LQ�GL൵HUHQW�RSHUDW-
LQJ�UHJLPHV�RI�WKH�V\VWHP��,Q�DGGLWLRQ�WR�VWDQGDUG�ÀRZ�DQG�SUHVVXUH�GDWD�DW�DOO�SRLQWV�RI�
WKH� V\VWHP��D�FRPSXWHU� VLPXODWLRQ�SURYLGHG�D�GHWDLOHG�YLHZ�RI� WKH�G\QDPLFV�RI�ZDWHU�
DJLQJ�LQ�WKH�V\VWHP��L�H��WKH�ORFDWLRQV�RI�FULWLFDO�]RQHV�WKURXJKRXW�WKH�SLSHOLQH�V\VWHP��,Q�
WKH�ORFDWHG�FULWLFDO�DUHDV��WKH�DJH�RI�ZDWHU�DQG�FRUUHVSRQGLQJ�ELR¿OP�WKLFNQHVV�ZDV�GHWHU-
PLQHG�DQG��EDVHG�RQ�WKHVH�SDUDPHWHUV��WKH�FRQFHQWUDWLRQ�RI�SDWKRJHQLF�PLFURRUJDQLVPV�
ZDV�HVWLPDWHG��7KH�SHULSKHUDO�SDUWV�RI�WKH�V\VWHP�RXWVLGH�WKH�UHFLUFXODWLRQ�UHJLPH�DUH�SDU-
WLFXODUO\�VHQVLWLYH��7KH�QXPHULFDO�VLPXODWLRQ�DOORZV�WKH�PDQDJHPHQW�RI�WKH�UHFLUFXODWLRQ�
SXPS�IRU�WKH�HQWLUH�V\VWHP��VR�WKDW�LW�FDQ�RSHUDWH�LQ�DQ�RSWLPXP�UHJLPH��ZKLOH�DOVR�NHHS-

LQJ�LQ�PLQG�WKH�SHUPLVVLEOH�FRQFHQWUDWLRQ�RI�PLFURRUJDQLVPV�DQG�HQHUJ\�FRQVXPSWLRQ�
.(<:25'6��/HJLRQHOOD��ZDWHU�VXSSO\�V\VWHP��ZDWHU�TXDOLW\��SLSH�QHWZRUN

1. UVOD

6XVWDY� ]D� RSVNUEX� SLWNRP� YRGRP� �WRSORP� L� KODGQRP�� QHL]RVWDYDQ� MH� GLR� WHKQLþNRJ�
UMHãHQMD�VWDPEHQLK�JUDÿHYLQD��NDR�L�SULSDGDMXüL�VXVWDYL�]D�JULMDQMH��KODÿHQMH�L�YHQWLODFLMX�
SURVWRUD�XQXWDU�JUDÿHYLQD��7RSOD�YRGD�MH�L]ORåHQD�YHüLP�¿]LNDOQR�NHPLMVNLP�SURPMHQDPD�
RG� KODGQH� YRGH� WH� QHSURSLVQR� SRVWDYOMDQMH� VXVWDYD� SRWURãQH� WRSOH� YRGH�PRåH� GRYHVWL�
GR� RSDVQRVWL� SR� OMXGVNR� ]GUDYOMH� ]ERJ� SRMDYH� PLNURRUJDQL]DPD� X� YRGL� �SRWHQFLMDOQR�
VPUWRQRVQLK� ]D� þRYMHND�� NDR� L� RVWDOLK� QHSRåHOMQLK� ¿]LNDOQLK� L� NHPLMVNLK� SURPMHQD�
�'HFOHUFN� L� GUXJL�� ������&DLFHGR� L� GUXJL�� �������3UHPGD�SLWND�YRGD�QLMH� X� SRWSXQRVWL�
EH]� PLNURRUJDQL]DPD�� QMLKRYD� NRQFHQWUDFLMD� NDR� L� NRQFHQWUDFLMD� EDNWHULMD� RELþQR� MH�
EH]RSDVQD�� 3RVHEQX� RSDVQRVW� SUHGVWDYOMDMX� YHOLNL� VXVWDYL� ]D� SULSUHPX� SRWURãQH� WRSOH�
YRGH�X�EROQLFDPD�L�XVWDQRYDPD�]D�VPMHãWDM�VWDULMLK�L�QHPRüQLK�RVRED��'H�)LOLSSLV�L�GUXJL��
������*DYDOGj�L�GUXJL��������9LQFHQWL�L�GUXJL���������EXGXüL�GD�VH�X�WDNYLP�XVWDQRYDPD�
YUOR�þHVWR�NRULVWH�DNXPXODFLMVNL�VXVWDYL�SULSUHPH�WRSOH�YRGH�NRML�SUL�RGUHÿHQLP�XYMHWLPD�
SUHGVWDYOMDMX� åDULãWH� UD]YRMD� SDWRJHQLK� PLNURRUJDQL]DPD�� D� X� WDNYLP� XVWDQRYDPD� WH�
VXVWDYH�þHVWR�NRULVWH�RVREH�RVODEOMHQRJ� LPXQLWHWD��8�RYRP�üH�VH� UDGX�SURYHVWL�DQDOL]D�
VWDURVWL�YRGH�X�VHJPHQWLPD�FMHYRYRGD�MHGQRJ�GLMHOD�EROQLþNRJ�VXVWDYD�]ERJ�SUHWSRVWDYNH�
GD�X�GLMHORYLPD�FMHYRYRGD�JGMH�YRGD�GXåH�VWRML�UDVWH�GHEOMLQD�ELR¿OPD�X]�VWLMHQNX�FLMHYL��
1D�PMHVWLPD�GHEOMHJ�ELR¿OPD�SULVXWQD�MH�VYH�YHüD�NRQFHQWUDFLMD�EDNWHULMD��D�SRVHEQR�MH�
SDWRJHQD�EDNWHULMH� OHJLRQHOH�� ãWR� GRYRGL� GR�SDGD�ELRORãNH�NYDOLWHWH� YRGH� L� SUHGVWDYOMD�
YHOLNX�RSDVQRVW�]D�SRMHGLQH�NRULVQLNH�
/HJLRQHOOD� SQHXPRSKLOD� MH� JUDP�QHJDWLYQD� EDNWHULMD� ãLURNR� UDVSURVWUDQMHQD� X�
SULURGL�� RVRELWR� X� YRGHQLP� VUHGLQDPD� L� X� YODåQRM� ]HPOML�� 3R]QDWL� MH� X]URþQLN� DWLSLþQH�
SQHXPRQLMH� �OHJLRQDUVNH� EROHVWL��� NRMD� VH� MDYOMD� NDR� SRVOMHGLFD� LQIHNFLMH� OHJLRQHODPD�
L]� RNROLãD� WH� PRåH� ]DUD]LWL� OMXGH�� SRVHEQR� RVREH� RVODEOMHQRJ� LPXQLWHWD�� 3QHXPRQLMH�
X]URNRYDQH� OHJLRQHODPD� PRJX� ELWL� WHãNH� L� SRYH]DQH� V� PXOWLRUJDQVNLP� RãWHüHQMLPD�
WH� YLVRNLP� PRUWDOLWHWRP�� /HJLRQHOH� VX� XELNYLWDUQL� PLNURRUJDQL]PL�� UDVSURVWUDQMHQL�
SRVYXGD�� D� RVRELWR� VH� ODNR�RGUåDYDMX�X�YRGL� L� YODåQRP� WOX��0DOHQ� MH� EURM� OHJLRQHOD�X�
SULURGQLP� YRGHQLP� VXVWDYLPD� �SRWRFL�� ULMHNH�� MH]HUD� L� WHUPDOQL� L]YRUL��� DOL� X� YHOLNRP�
EURMX�NRORQL]LUDMX� UD]OLþLWH�YRGRRSVNUEQH� VXVWDYH�NRMH� MH�þRYMHN� L]JUDGLR�GD�PX�VOXåH�
�YRGRYRGL��UH]HUYRDUL��UDVKODGQL�WRUQMHYL��XUHÿDML�]D�]DJULMDYDQMH��KODÿHQMH�L�LVSDULYDQMH�
YRGH� L� RYODåLYDQMH� ]UDND��� .DNR� OHJLRQHOH� QLVX� RVMHWOMLYH� QD� XRELþDMHQH� NRQFHQWUDFLMH�
NORUD�X�YRGRYRGQRM�YRGL��QDOD]H�VH�L�X�VXVWDYLPD�]D�RSVNUEX�VWDQRYQLãWYD�SLWNRP�YRGRP��
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8]� SULVXWQRVW� RUJDQVNRJ� L� DQRUJDQVNRJ� RQHþLãüHQMD�� UDVWX� L� UD]PQRåDYDQMX� OHJLRQHOD�
SRJRGXMH�VWDJQDFLMD�YRGH�X�VOLMHSLP�]DYUãHFLPD�YRGRRSVNUEQLK�VXVWDYD�� UH]HUYRDULPD��
ERMOHULPD��ED]HQLPD�L�DSDUDWLPD�]D�NRQGLFLRQLUDQMH�]UDND��.DGD�VH�YRGD�NRMX�QDVWDQMXMH�
YHOLND�NROLþLQD�OHJLRQHOH�SUHWYRUL�X�PDJOX�L�SRGORåQD�MH�LVSDULYDQMX��OHJLRQHOD��VDGD�NDR�
þHVWLFH�X�]UDNX�±�YRGHQL�DHURVRO��VH�PRåH�SUHQLMHWL�QD�GUXJRJ�RVMHWOMLYRJ�GRPDüLQD�NDR�
ãWR� VX� OMXGVND� SOXüD��%DNWHULMD� GROD]L� X� ]UDN� SUHNR�POD]D� YRGH� L]� JODYH� WXãD�� VODYLQH��
YUWORJD�X�NDGL��UHVSLUDWRUQH�WHUDSLMVNH�RSUHPH��GHNRUDWLYQLK�IRQWDQD�L�GUXJLK�L]YRUD��.DGD�
MH� EDNWHULMD� XGDKQXWD�� XYXüL� üH� VH� X� QDMGXEOML� GLR� SOXüD� JGMH� üH� QDüL� SRJRGQR�PMHVWR�
]D� UD]PQRåDYDQMH�� 1D� WRP� üH� VH� PMHVWX� SRþHWL� VWYDUDWL� LQIHNFLMD� NRMD� üH� GRYHVWL� GR�
SQHXPRQLMH��RGQRVQR�OHJLRQDUVNH�EROHVWL��/HJLRQHOD�åLYL�QD�WHPSHUDWXUL�L]PHÿX������oC i 

50 o&��D�RSWLPDOQD�WHPSHUDWXUD�]D�UD]PQRåDYDQMH�MH�L]PHÿX��� oC i 46 o&��1D�WHPSHUDWXUL�
YRGH�YLãRM�RG����o&�EDNWHULMD�QH�PRåH�SUHåLYMHWL�GXåH�RG���LOL���VDWL��GRN�GR�WUHQXWQRJ�
XQLãWDYDQMD�EDNWHULMH�GROD]L�QD�WHPSHUDWXUL�YRGH�L]QDG��� o&��*UXSD�DXWRUD��������

2. ANALIZIRANI SUSTAV

=D�SRWUHEH�RYRJ�UDGD��QXPHULþNRP�VLPXODFLMRP�DQDOL]LUDQH�VX�KLGUDXOLþNH�NDUDNWHULVWLNH�
VXVWDYD� FLUNXODFLMH� WRSOH� YRGH� WH� NYDOLWHWD� YRGH� X� FLUNXODFLML� JOHGH� VWDURVWL� YRGH� X�
VHJPHQWLPD� FMHYRYRGD�� $QDOL]LUDQ� MH� VXVWDY� RSVNUEH� WRSORP� YRGRP� MHGQRJ� GLMHOD�
EROQLþNRJ� VXVWDYD�� NRML� XNOMXþXMH� FMHYRYRGQX�PUHåX�GRYRGQR�RGYRGQRJ� VXVWDYD� WRSOH�
YRGH� WH� FUSNX� VD� VSUHPQLNRP�� .DUDNWHULVWLND� RYDNYLK� VXVWDYD� ]D� RSVNUEX� WRSORP�
YRGRP�VX�GYRVWUXNH�FLMHYL��MHGQD�GRYRGQD�L�MHGQD�RGYRGQD�FLMHY��GR�VYDNH�VODYLQH��NRMH�
RPRJXüDYDMX�UHFLUNXODFLMX�YRGH�NUR]�FLMHOL�VXVWDY�SHULRGLþQLP�XNOMXþLYDQMHP�FUSNH�QD�
VSUHPQLNX��7DNYLP�UMHãHQMHP�VH�VPDQMXMH�UL]LN�RG�UD]YRMD�RSDVQLK�PLNURRUJDQL]DPD�X�
JUDQDPD�NRMH�VX�GXåH�YUHPHQD�QHDNWLYQH��WM��NRG�VODYLQD�NRMH�VH�ULMHWNR�RWYDUDMX��6XVWDY�
VH� SURMHNWLUD� QD� QDþLQ� GD� GLMHORYL� VXVWDYD� NRML� VX� YDQ� UHFLUNXODFLMVNRJ� UHåLPD� EXGX�
PLQLPDOQL��D�QD�6OLFL����XRNYLUHQL�VX�LVSUHNLGDQLP�OLQLMDPD�
,]� GRELYHQH� SURMHNWQH� GRNXPHQWDFLMH� GH¿QLUDQH� VX� KLGUDXOLþNH� NDUDNWHULVWLNH� VXVWDYD��
GXOMLQH�FLMHYL�L�SULSDGDMXüH�GXåLQVNH�JXELWNH��NROMHQD�V�SULSDGDMXüLP�ORNDOQLP�JXELFLPD��
VODYLQH� V� SURFLMHQMHQLP� KLGUDXOLþNLP� JXELFLPD�� UD]YRGQL� GRYRGQL� L� UD]YRGQL� RGYRGQL�
VNORS�WH�NDUDNWHULVWLND�FUSNH�*581')26������%��&USND�UDGL�VD�SURWRNRP�4� ���P3�K�L�
GREDYQLP�WODNRP�ǻS = 40 kPa, snage je P

el
 �����:��D�QMHQD�UDGQD�NDUDNWHULVWLND�SUHX]HWD�

MH� L]� GRNXPHQWDFLMH� SURL]YRÿDþD� �*UXSD� DXWRUD�� �������+LGUDXOLþNL� JXELWDN� QD� VODYLQL�
GH¿QLUDQ�MH�SRPRüX�YHQWLOD��OHSWLUDVWD�R]QDND�QD�6OLFL�����NRMLP�VH�UHJXOLUD�RWYRUHQRVW��D�
WLPH�L�JXELWDN��

6OLND����3ULPMHU�SHULIHUQRJ�GLMHOD�VXVWDYD�EH]�UHFLUNXODFLMH
�R]QDþHQR�LVFUWNDQLP�OLQLMDPD�
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1XPHULþNL�PRGHO�X�NRMHP�MH�QDSUDYOMHQD�VLPXODFLMD�VWUXMDQMD�SRVWDYOMHQ�MH�X�UDþXQDOQRP�
SURJUDPX� (3$1(7� V� XNOMXþHQLP� GRGDWQLP�PRGXOLPD� SRWUHEQLP� ]D� DQDOL]X� NYDOLWHWH�
YRGH��1D�6OLFL����SULND]DQD�MH�NDUDNWHULVWLND�FUSNH�XQHVHQD�X�SURJUDP��D�QD�6OLFL����GDQD�
MH�VKHPD�PRGHOLUDQRJ�VXVWDYD��EH]�FUSNH��VSUHPQLND�JODYQRJ�GRYRGQR�RGYRGQRJ�YRGD���

6OLND����3ULND]�PRGHOD�KLGUDXOLþNRJ�VXVWDYD�QD�WHVWQRP�RGMHOX�NOLQLNH

1D�RVQRYX�SRVWDYOMHQH�JHRPHWULMH�L�KUDSDYRVWL�PRGHOLUDQL�VX�HQHUJHWVNL�JXELFL�VWUXMDQMD�
NRULVWHüL� +D]HQ�:LOOLDPV MHGQDGåEX� JXELWDND�� 6LPXODFLMD� VH� PDWHPDWLþNL� ]DVQLYD� QD�
]DNRQX�RþXYDQMD�PDVH�WH�þLQMHQLFL�GD�MH�DOJHEDUVNL�]EURM�SDGD�WODND�SR�]DWYRUHQRM�SHWOML�
MHGQDN� QXOL� WH� RQ� UH]XOWLUD� VXVWDYRP� QHOLQHDUQLK� MHGQDGåEL� NRMH� MH� SRWUHEQR� ULMHãLWL� X�
VYDNRP�YUHPHQVNRP� WUHQXWNX� NDNR� EL� VH� GRELOD� QHVWDFLRQDUQD� VLPXODFLMD��1D� RVQRYX�
+DUG\�&URVV� SRVWXSND� UMHãDYDQMD� WDNYLK� VSHFL¿þQLK� QHOLQHDUQLK� VXVWDYD� MHGQDGåEL�
SURYRGL� VH� OLQHDUL]DFLMD� VXVWDYD� WH� VH� GRELYHQH� OLQHDUQH� MHGQDGåEH� GDOMH� UMHãDYDQMX� X�
VYDNRP�YUHPHQVNRP�WUHQXWNX�VLPXODFLMH�SRVWXSNRP�/8�GHNRPSR]LFLMH��7LP�SRVWXSNRP�
GRELYHQL� VX� WODNRYL� L� SURWRFL� X� VYLP� þYRURYLPD� RGQRVQR� FLMHYLPD� VXVWDYD� ]D� VYDNL�
YUHPHQVNL� WUHQXWDN�� 1D� GRELYHQRM� VOLFL� VWUXMDQMD� PRGHOLUD� VH� PLMHãDQMH� VYMHåH� L� VWDUH�
YRGH�X�VXVWDYX��0LMHãDQMH�X�NULåQLP�VSRMHYLPD�VXVWDYD�VH�PRGHOLUD�XSRWUHERP�SULQFLSD�
SRWSXQRJ� PLMHãDQMD�� ]ERJ� NUDWNRüH� YUHPHQD�� 5DþXQDOQRP� VLPXODFLMRP� DQDOL]LUDQ� MH�
W]Y��SDUDPHWDU�VWDURVWL�YRGH�L�JUDGLMHQW�VWDURVWL�YRGH�L]�UD]ORJD�ãWR�VH�SUHWSRVWDYOMD�GD�VH�
X�GLMHORYLPD�FMHYRYRGD�JGMH�YRGD�GXåH�VWRML� UDVWH�GHEOMLQD�ELR¿OPD�X]�VWLMHQNX�FLMHYL��
6� SRYHüDQMHP�GHEOMLQH� ELR¿OPD� SRYHüDYD� VH� NRQFHQWUDFLMD� EDNWHULMD� �FLOMDQR� EDNWHULMH�

6OLND����.DUDNWHULVWLND�FUSNH�*581')26�836������%�XQHVHQD�X�QXPHULþNL�PRGHO



1117HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

OHJLRQHOH��� ãWR� GRYRGL� GR� SDGD� ELRORãNH� NYDOLWHWH� YRGH�� 3RPRüX� SDUDPHWUD� JUDGLMHQWD�
VWDURVWL�PRJXüH�MH�ORFLUDWL�VWDMDüX�YRGX�X�VXVWDYX�
.DNR� EL� VH� PRGHOLUDR� ãWR� UHDOQLML� UHåLP� SRWURãQMH� YRGH�� GH¿QLUDQ� MH� SURWRN� YRGH� QD�
SRMHGLQLP�VODYLQDPD�SUHPD�7DEOLFL���X�NRMRM�MH�GDQ�SRGLMHOMHQ�QD�SHW�SHULRGD��D�VODYLQH�
VX�GH¿QLUDQH�SR�ORNDFLML�QD�VOMHGHüL�QDþLQ��RUGLQDFLMD��R]QDND�ÄR³���]DKRG��R]QDND�ÄZF³��
L�WXã��R]QDND�ÄW³��

7DEOLFD����/RNDFLMH�L�YUHPHQD�DNWLYQRVWL�SRMHGLQLK�VODYLQD

R. br. Satni period Dnevni period Lokacija/vrijeme

1 7-11h j (jutro) o-j, wc-j, t-j

2 11-15h p (podne) o-p, wc-p

3 15-18h pp (popodne) wc-pp, t-pp

4 18-22h v (večer) -

5 22-7h n (noć) -

3URWRN� X� VODYLQDPD� L� QD� WXãX� RGUHÿHQ� MH� QD� QDþLQ� GD� MH� SUHWSRVWDYOMHQ� UHDOQL� SURWRN�
RWYRUHQH�VODYLQH�WXãD�QD�4

0
� ������ O�V�]D�YHü�JRWRYX� L]PLMHãDQX�YRGX��3RWURãQMD� WRSOH�

VDQLWDUQH�YRGH�]ERJ�PLMHãDQMD�V�KODGQRP�YRGRP�VPDQMHQD�MH�]D�SULEOLåQR������WDNR�GD�MH�
NRQDþQR��SRWURãQMD�WRSOH�YRGH�]D�YULMHPH�NDG�MH�VODYLQD�DNWLYQD��RGUHÿHQD�NDR�4

0
  = 0,1 

O�V��8�7DEOLFL���SULND]DQD�MH�SUHWSRVWDYOMHQD�XþHVWDORVW�DNWLYQRVWL�SRMHGLQH�VODYLQH�]D�MHGDQ�
SURVMHþQL�UDGQL�GDQ��GRN�VXERWRP�L�QHGMHOMRP�QHPD�SRWURãQMH�WRSOH�YRGH�X�UD]PDWUDQRP�
GLMHOX�EROQLFH��1HDNWLYQLPD�VX�RVWDYOMHQH�VODYLQH�X�RVDP�L]DEUDQLK�SURVWRULMD��NDNR�EL�
VH� XYLGLR� XWMHFDM� QHDNWLYQRVWL� SRMHGLQLK� ]RQD� QD� VWDURVW� YRGH. 1D� RVQRYX� GH¿QLUDQLK�
SRVWDYNL�SURYHGHQD�MH�VLPXODFLMD�SURWRND�L�GLQDPLNH�VWDUHQMD�YRGH�]D�FLMHOL�WMHGDQ��NRMD�
REXKYDüD�SHW�UDGQLK�GDQD�WH�VXERWX�L�QHGMHOMX�XYDåDYDMXüL�NRPSOHNVQL�UHåLP�SRWURãQMH�
GDQ�X�7DEOLFDPD����L���

7DEOLFD����3UHWSRVWDYOMHQD�XþHVWDORVW�DNWLYQRVWL�SRMHGLQH�VODYLQH

R. br. Lokacija/vrijeme Oznaka Učestalost potrošnje

1 ordinacija jutro o-j svakih 30min po 15 s

2 ordinacija podne o-p svakih 30min po 15 s

3 wc jutro wc-j svakih 15min po 30s

4 wc podne wc-p svakih 30min po 15 s

5 wc popodne wc-pp svakih 15min po 30s

6 tuš jutro t-j svakih 30min po 5 min

7 tuš popodne t-pp svakih 30min po 5 min
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4. REZULTATI SIMULACIJA

5DþXQDOQD� VLPXODFLMD� UH]XOWLUD�SULND]RP� UD]OLþLWLK�NDUDNWHULVWLND� VXVWDYD�� ,]GYRMHQD� VX�
GYD�JUD¿þND�SULND]D�VWDUHQMD�YRGH�X�YUHPHQX��]D�L]DEUDQH�þYRURYH�X�PRGHOX��1D�6OLFL�
���SULND]DQL�VX�þYRURYL�Q�����Q����Q����L�Q�����JGMH�VH�YLGL�GD�X�þYRUX�Q�����NRML�QLMH�X�
FLUNXODFLMVNRP�GLMHOX�VXVWDYD��VWDURVW�YRGH�UDSLGQR�UDVWH��]D�UD]OLNX�RG�RVWDOLK�þYRURYD��
,]�RYRJ�UH]XOWDWD�MH�MDVQR�GD�VH�UDGL�R�QHSRYROMQRP�VWDQMX�VWDURVWL�YRGH�QDVWDORP�XVOLMHG�
RGVXWQRVWL�PLMHãDQMD�VD�VYMHåRP�YRGRP��1D�PMHVWX�WRJ�þYRUD�GROD]L�GR�L]UD]LWRJ�VWYDUDQMD�
QDVODJD� L� UD]OLþLWLK�EDNWHULMD��PHÿX�RVWDOLP� L� OHJLRQHOH��NRMH� L]OD]H� L]� VXVWDYD�SULOLNRP�
RWYDUDQMD� VODYLQH� WH� PRJX� GRYHVWL� GR� LQIHNFLMH� SRWURãDþD� NRML� LK� XGDKQH�� 8� RVWDOLP�
þYRURYLPD�QHPD�VWYDUDQMD�WDNYLK�QDVODJD�]ERJ�UHFLUNXODFLMH�X�NRMX�VX�WL�þYRURYL�XNOMXþHQL��
1D�GLMDJUDPX�QD�6OLFL����GREUR�MH�XRþOMLYD�GLQDPLND�VWDUHQMD�YRGH�X�þYRURYLPD�RGQRVQR�
YLGOMLYH�VX�GQHYQH�RVFLODFLMH�]D�þYRURYH�Q�����Q����L�Q����8�WRP�VOXþDMX�QLWL�MHGDQ�þYRU�
QH�LVNDþH��ãWR�GRYRGL�GR�]DNOMXþND�GD�VX�WL�þYRURYL�XQXWDU�VXVWDYD�UHFLUNXODFLMH�YRGH�JGMH�
VH�QDVODJH�VWYDUDMX�X�SULKYDWOMLYLP�JUDQLFDPD�L�QD�WLP�PMHVWLPD�QHüH�GRüL�GR�VWYDUDQMD�
GRYROMQRJ�EURMD�EDNWHULMD�NRMH�VX�RSDVQH�SR�OMXGVNR�]GUDYOMH��
1D�RYDNDY�QDþLQ�PRJXüH�MH�GRELWL�GHWDOMDQ�SULND]�GLQDPLNH�VWDUHQMD�YRGH�]D�VYDNL�þYRU�
X�VXVWDYX�WH�QD�WHPHOMX�WRJD�XVSRVWDYLWL�DXWRPDWVNH�NRQWUROH�NRMH�DODUPLUDMX�VXVWDY�DNR�X�
RGUHÿHQLP�þYRURYLPD�NYDOLWHWD�YRGH�SDGQH�LVSRG�GRSXãWHQH�JUDQLFH��7DNRÿHU��QD�WHPHOMX�
RYRJ�PRGHOD�PRåH�VH�SUHGORåLWL�UHåLP�LVSLUDQMD�RGUHÿHQH�]RQH�NDNR�EL�VH�NYDOLWHWD�YRGH�
YUDWLOD�QD�FLOMDQX�YULMHGQRVW�

6OLND����.YDOLWHWD�YRGH�X�þYRURYLPD�XQXWDU�UHFLUNXODFLMVNRJ�GLMHOD�VXVWDYD�L�X�þYRUX�
izvan njega
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6OLND����'QHYQH�RVFLODFLMH�NYDOLWHWH�YRGH��VWDURVWL�YRGH��X�QHNROLNR�L]DEUDQLK�þYRURYD

1D� WHPHOMX� SURYHGHQLK� QXPHULþNLK� VLPXODFLMD� ]D� SRMHGLQH� UHåLPH� XNOMXþLYDQMD�
UHFLUNXODFLMVNH�SXPSH�X�VXVWDYX�WRSOH�YRGH�L�LVSXãWDQMD�YRGH�QD�RGUHÿHQLP�VODYLQDPD��
RGUHÿHQD�VX�SRGUXþMD�V�PDNVLPDOQRP�VWDURãüX�YRGH�WH�SULSDGQD�VWDURVW�YRGH��'RELYHQL�
UH]XOWDWL�SRND]XMX�GD�SHULIHUQL�GLMHORYL�VXVWDYD�NRML�QLVX�X�UHFLUNXODFLMVNRP�UHåLPX�PRJX�
]DGUåDYDWL�WRSOX�YRGX�GRYROMQR�GXJR�GD�VH�X�QMLPD�SRMDYL�RSDVQR�YHOLND�NRQFHQWUDFLMD�
EDNWHULMH�OHJLRQHOH��1DNRQ�LGHQWL¿NDFLMH�UL]LþQLK�PMHVWD�X�VXVWDYX��SRWUHEQR�MH�XVSRVWDYLWL�
UHåLPH� LVSLUDQMD� �WM�� SHULRGLþQRJ� RWYDUDQMD� VODYLQD�� X� FLOMX� RVYMHåDYDQMD� YRGH� X� WLP�
GLMHORYLPD�VXVWDYD�
8SRWUHERP�SRVWDYOMHQRJ�PRGHOD�PRJXüH�MH�GLQDPLþNL�SUDWLWL�WH�XSUDYOMDWL�UHåLPRP�UDGD�
UHFLUNXODFLMVNH�FUSNH�FLMHORJ�VXVWDYD��NDNR�EL�VH�RQD�DNWLYLUDOD�X�SRWUHEQLP�UD]PDFLPD�NRML�
üH�RQHPRJXüLWL�VWDUHQMH�YRGH�X�RGUHÿHQLP�]RQDPD�SUHNR�]DGDQRJ�OLPLWD��D�LVWRYUHPHQR�
NRQWUROLUDWL� GD� VXVWDY� QH� UDGL� NRQWLQXLUDQR�� NDNR� EL� VH� XãWHGMHOR� QD� HQHUJLML�� .DNR� EL�
QXPHULþND� VLPXODFLMD� GDOD� SUHFL]QL� SURUDþXQ�PLMHãDQMD� VYMHåH� YRGH� VD� VWDURP� YRGRP�
X�FLMHYQLP�VSRMHYLPD��QXåQR� MH�NRULVWLWL� UHDOLVWLþQH� W]Y��EXON�PL[LQJ�PRGHOH�PLMHãDQMD�
NRML� X]LPDMX� X� RE]LU� UD]QH� SDUDPHWUH� �.UDQMþHYLü� L� GUXJL�� �������7DNRÿHU�� X� GDOMQMHP�
LVWUDåLYDQMX� SRWUHEQR� MH� XVSRVWDYLWL� ãWR� UHDOQLMH�PRGHOH� NRML� SRYH]XMX� VWDUHQMH� YRGH� V�
SRUDVWRP�GHEOMLQH�ELR¿OPD�L�SRVOMHGLþQLP�NRQFHQWUDFLMDPD�PLNURRUJDQL]DPD�
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UPOTREBA KIŠNICE U ZGRADAMA

6$ä(7$.�� 6DJOHGDYDMXüL� SRVOMHGLFH� NOLPDWVNLK� SURPMHQD�� SLWND� YRGD� SRVWDMH� GH¿FL-
WDUDQ� HOHPHQW�RGUåLYRJ� UD]YRMD��3LWNX�YRGX� L]� VXVWDYD� MDYQH�YRGRRSVNUEH�NRULVWLPR�X�
NXüDQVWYLPD�]D�SRGPLUHQMH�VYLK�YUVWD�GQHYQLK�SRWUHED�]D�YRGRP��8SRWUHERP�SULNXSOMHQH�
NLãQLFH��X�]JUDGDPD�VH�PRåH�]QDWQR�VPDQMLWL�SRWUHED�]D�YRGRP�L]�MDYQRJ�YRGRRSVNUEQRJ�
VXVWDYD� NDNR� X� XUEDQLP�� WDNR� L� X� UXUDOQLP�SRGUXþMLPD��7DNRÿHU�� XSRWUHERP�NLãQLFH� X�
]JUDGDPD�]QDþDMQR�VH�PRåH�VPDQMLWL�UL]LN�RG�SRSODYD�L�UDVWHUHWLWL�XUHÿDM�]D�SURþLãüDYDQMH�
RWSDGQLK�YRGD�]D�YULMHPH�YHOLNLK�RERULQD��3ULNODGQR�SULNXSOMHQD� L�XVNODGLãWHQD�NLãQLFD�
PRåH�VH�YLãHVWUXNR�XSRWULMHELWL�X�VWDPEHQLP�REMHNWLPD��GYRULãWLPD��YUWRYLPD��SDUNRYLPD��
]D�SUDQMH�MDYQLK�SRYUãLQD�L�VOLþQR��3UHGQRVWL�XSRWUHEH�NLãQLFH�VX�HNRORãNH�L�¿QDQFLMVNH��
2GYRGQMD�RERULQVNH�YRGH�V�NRVLK�NURYRYD�REMHNWD�X�YHüLQL�VOXþDMHYD�UMHãDYD�VH�ROXFLPD�
L�NLãQLP�YHUWLNDODPD�NRMH�RGYRGH�RERULQVNX�YRGX�X�YDQMVND�NRQWUROQD�RNQD� WH�GDOMH�X�
NDQDOL]DFLMVNX�PUHåX��1DYHGHQL� QDþLQ� RGYRGQMH� RERULQVNH� YRGH� QLMH� GREDU� EXGXüL� GD�
SRYHüDYD�RSWHUHüHQMH�QD�XUHÿDMX�]D�SURþLãüDYDQMH�WH�VH�RERULQVND�YRGD�]DSUDYR�ÄEDFD³��D�
PRJOD�VH�LVNRULVWLWL�X�NXüDQVWYX�LOL�RNR�QMHJD��8�UDGX�VX�GDQD�WHKQLþND�UMHãHQMD�]D�RGYRG-

QMX�RERULQVNLK�YRGD�V�NURYRYD�]JUDGD�L�QDYHGHQL�RVQRYQL�HOHPHQWL�VXVWDYD�]D�XSRWUHEX�
RERULQVNH�YRGH�X�NXüDQVWYX��
./-8ý1(�5,-(ý,� NLãQLFD��WHKQLþND�UMHãHQMD��XSRWUHED�NLãQLFH��]JUDGD

RAINWATER USE IN BUILDINGS

$%675$&7��&RQVHTXHQWLDO�WR�WKH�FOLPDWH�FKDQJH��GULQNLQJ�ZDWHU�LV�EHFRPLQJ�D�VFDUFH�
UHVRXUFH�LQ�VXVWDLQDEOH�GHYHORSPHQW��3RWDEOH�ZDWHU�IURP�SXEOLF�ZDWHU�VXSSO\�V\VWHPV�LV�
XVHG�LQ�KRXVHKROGV�WR�PHHW�DOO�NLQGV�RI�GDLO\�ZDWHU�QHHGV��%\�XVLQJ�FROOHFWHG�UDLQZDWHU�
LQ�EXLOGLQJV��ZH�FDQ�VLJQL¿FDQWO\� UHGXFH� WKH�QHHG� IRU�ZDWHU� IURP�SXEOLF�ZDWHU� VXSSO\�
V\VWHPV��ERWK�LQ�XUEDQ�DQG�UXUDO�DUHDV��0RUHRYHU��XVLQJ�UDLQZDWHU�LQ�EXLOGLQJV�FDQ�VLJQL¿-

FDQWO\�UHGXFH�WKH�ULVN�RI�ÀRRGLQJ�DQG�UHOLHYH�ZDVWHZDWHU�WUHDWPHQW�SODQWV�GXULQJ�KHDY\�
UDLQIDOO��$GHTXDWHO\�FROOHFWHG�DQG�VWRUHG�UDLQZDWHU�FDQ�KDYH�PXOWLSOH�XVHV���LQ�UHVLGHQWLDO�
EXLOGLQJV��\DUGV��JDUGHQV��SDUNV��IRU�SXEOLF�DUHD�ZDVKLQJ��HWF��7KH�EHQH¿WV�RI�UDLQZDWHU�
XVH� DUH� ERWK� HFRORJLFDO� DQG�¿QDQFLDO��5DLQZDWHU� GUDLQDJH� IURP�EXLOGLQJV�ZLWK� VORSHG�
URRIV�LV�JHQHUDOO\�H[HFXWHG�ZLWK�JXWWHUV�DQG�YHUWLFDO�GRZQSLSHV�WKDW�GUDLQ�UDLQZDWHU�LQWR�
RXWHU�LQVSHFWLRQ�VKDIWV�DQG�IXUWKHU�GRZQ�WKH�VHZHUDJH�QHWZRUN��7KLV�PHWKRG�RI�UDLQZDWHU�
GUDLQDJH� LV�QRW�JRRG�EHFDXVH� LW� LQFUHDVHV� WKH� ORDG�RI�ZDVWHZDWHU� WUHDWPHQW�SODQWV��DQG�
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UDLQZDWHU�LV�DFWXDOO\�ZDVWHG�LQVWHDG�RI�EHLQJ�XVHG�LQ�RU�DURXQG�KRXVHKROGV��,Q�WKH�SDSHU��
WHFKQLFDO�VROXWLRQV�IRU�UDLQZDWHU�GUDLQDJH�IURP�EXLOGLQJ�URRIV�DUH�R൵HUHG�DQG�WKH�PDLQ�
HOHPHQWV�RI�D�V\VWHP�IRU�XVLQJ�UDLQZDWHU�LQ�KRXVHKROGV�DUH�SUHVHQWHG��
.(<:25'6��UDLQZDWHU��WHFKQLFDO�VROXWLRQV��UDLQZDWHU�XVH��EXLOGLQJ

1. UVOD 

1.1. Pojam integralnog pristupa 

9RGD�MH�WHPHOMQD�SRWUHED�]D�åLYRW�L�UD]YRM�OMXGVNRJ�GUXãWYD��*HUHã���������7DNRÿHU��YRGD�
MH�MHGDQ�RG�QDM]QDþDMQLMLK�UHVXUVD�QD�=HPOML�MHU�UHJXOLUD�UDVW�OMXGVNH�SRSXODFLMH��]QDþDMQR�
XWMHþH�QD�XYMHWH�åLYOMHQMD�L�]GUDYOMD�VWDQRYQLãWYD�WH�VWDQMH�ELRUD]QROLNRVWL��1HZVRQ��������
9XþLMDN� L�GUXJL���������.DNR�EL� VH�YRGD�ãWR� MH�PRJXüH�YLãH�RþXYDOD��X� VPLVOX�QMH]LQH�
NYDOLWHWH� L� NROLþLQH� GRVWXSQH� ]D� OMXGVNX� SRWURãQMX�� SRWUHEQR� MH� LQWHJUDOQR� XSUDYOMDQMH�
YRGDPD��,QWHJUDOQR�XSUDYOMDQMH�YRGDPD�X�ELWL�MH�XSUDYOMDQMH�SRQXGRP�L�SRWUDåQMRP�YRGH��
8]�LQWHJUDOQR�XSUDYOMDQMH�YRGDPD�YH]DQD�MH�RGUåLYRVW�WH�NULWHULML�RGUåLYRVWL�YRGD��9HüL�GLR�
]DKYDüHQLK�NROLþLQD�YRGH�QLMH�ÄSRWURãHQ´��YHü�VH�YUDüD�X�NUXåQL�WRN�YRGH�L�WDNR�SRVWDMH�
SRQRYR�UDVSRORåLY�]D�GDOMQMX�XSRWUHEX��SRVOLMH�SURþLãüDYDQMD�LOL�SULURGQRJ�VDPRþLãüHQMD��
=D� RGUåLYRVW� YRGQRJ� VXVWDYD� QXåQD� MH� UDYQRWHåD� L]PHÿX� SRWUDåQMH�� WM�� SRWURãQMH� YRGH�
L� QMH]LQH� UDVSRORåLYRVWL� �*HUHã�� ������ âSHUDF� L� 2EUDGRYLü�� ������� 2SüHQLWR�� SRMDP�
RGUåLYRVWL� XNOMXþXMH� SROLWLNH� L� VWUDWHJLMH� NRMLPD� VH� ]DGRYROMDYDMX� SRWUHEH� GDQDãQMHJ�
GUXãWYD��EH]�XJURåDYDQMD�PRJXüQRVWL�]DGRYROMHQMD�SRWUHED�EXGXüLK�JHQHUDFLMD��'UDSHU��
������'UOMDþD��������âSHUDF�L�2EUDGRYLü��������
1DM]QDþDMQLMD�SUHGQRVW�LQWHJUDOQRJ�SULVWXSD�SODQLUDQMX�L�XSUDYOMDQMX�DWPRVIHUVNLP�YRGDPD�
QDG� WUDGLFLRQDOQLP� MH� QMHJRY� L]UD]LWR� SR]LWLYDQ� XWMHFDM� QD� NDUDNWHULVWLþQD� ELR¿]LþND�
RELOMHåMD�XUEDQH�VUHGLQH� �RQHPRJXüDYD�VWYDUDQMH� WRSOLQVNLK�RWRND�� VPDQMXMH�QHJDWLYQR�
GMHORYDQMH�DWPRVIHUVNLK�YRGD�QD�JUDGVNL�SURVWRU� L� UHFLSLMHQW��X]�RSWLPDOQH�HNRQRPVNH�
HIHNWH�� 2VLP� WRJD�� RYDNDY� SULVWXS� SREROMãDYD� NYDOLWHWX� VWDQRYDQMD� L� åLYRWD�� SRYHüDYD�
YULMHGQRVW�]JUDGD�L�RNROLãD��XQDSUMHÿXMH�HNRORãNH��HNRQRPVNH�L�VRFLMDOQH�NDUDNWHULVWLNH�L�
SREROMãDYD�]DãWLWX�SURVWRUD�X�FMHOLQL��D�NUR]�SREROMãDQMH�PLNURNOLPH�L�XEODåDYDQMH�HIHNDWD�
VXãH��XEODåDYD�LOL�þDN�HOLPLQLUD�SRVOMHGLFH�NOLPDWVNLK�SURPMHQD��0LOLþHYLü�L�GUXJL��������

1.2. Oborinska voda - kišnica 

2ERULQVND��DWPRVIHUVND��YRGD�MH�QDMþLVWLMD�SULURGQD�YRGD��2YD�YRGD��SRUHG�DSVRUELUDQLK�
plinova iz zraka (O, N i CO

2
��VDGUåL�RUJDQVNH�L�QHRUJDQVNH�WYDUL��þLMD�NROLþLQD�L�VDVWDY�

]DYLVH� RG� RNROQH� DWPRVIHUH�� 8� EOL]LQL� QDVHOMD� L� LQGXVWULMVNLK� FHQWDUD� X� DWPRVIHUVNLP�
SDGDOLQDPD� QDOD]H� VH� VXPSRU�� 62

2
, SO

3
�� þHVWLFH� SUDãLQH�� þDÿL� L� GU�� 8� EOL]LQL� PRUD� X�

DWPRVIHUVNRM�YRGL�QDOD]L�VH�L�QHãWR�RWRSOMHQRJ�QDWULM�NORULGD��.RYDþHYLü�L�$JLü��������
8UEDQR� SRGUXþMH� VYRMLP� KLGURORãNLP�YRGQLP� FLNOXVRP� YRGH� QDMEROMH� NDNYRüH�
WUDQVIRUPLUD�X�]DJDÿHQH�YRGH�V�QHJDWLYQLP�XWMHFDMHP�QD�RNROLã� L�YRGQH�UHVXUVH��6WRJD�
MH�]D�RGUåLYRVW�QDVHOMD� L�RNROLãD�QXåQD�NRQWUROD�XUEDQRJD�KLGURORãNRJ�FLNOXVD��5R]Lü� L�
drugi, 2007).



1123HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

2. OBORINSKA VODA U ZGRADAMA

2GYRGQMD�RERULQVNH�YRGH�V�NRVLK�NURYRYD�]JUDGD�X�YHüLQL�VOXþDMHYD�UMHãDYD�VH�NURYQLP�
ROXFLPD� NRML� VX� VSRMHQL� QD� YDQMVNH� NLãQH� YHUWLNDOH� �6OLND� �� L� ���� NRMH� GDOMH� XYRGH�
RERULQVNX�YRGX�X�YDQMVND�NRQWUROQD�RNQD��'UXJL�QDþLQ�RGYRGQMH�MH�NRG�UDYQLK�NURYRYD�
LOL�VORåHQLK�NURYRYD��JGMH�VH�RERULQVND�YRGD�RGYRGL�XQXWUDãQMLP�NLãQLP�YHUWLNDODPD��NRMH�
VH�QD�UD]LQL�JODYQRJ�VDELUQRJ�YRGD�XNOMXþXMX�X�]DMHGQLþNL�WHPHOMQL�NDQDO�SUL�PMHãRYLWLP�
NDQDOL]DFLMVNLP�VXVWDYLPD��RGQRVQR�QD�RGYRMHQL�FMHYRYRG�NRG�UD]GMHOQLK�NDQDOL]DFLMVNLK�
VXVWDYD� �ĈXULQ�� ������� 3UHWKRGQR� QDYHGHQL� NODVLþQL�XRELþDMHQL� VXVWDYL� RGYRGQMH�
VORERGQLP�SDGRP�VX�SURMHNWLUDQL�WDNR�GD�VH�X�FLMHYLPD�PLMHãD�YRGD�L�]UDN�WH�MH�]ERJ�WRJD�
FLMHOD�RGYRGQD�LQVWDODFLMD��RG�NURYD�GR�YDQMVNH�NDQDOL]DFLMH�X�FHVWL��GLPHQ]LRQLUDQD�WDNR�
GD�VX�FLMHYL�VDPR�GLMHORP�LVSXQMHQH�YRGRP���6WXSDQM�LVSXQMHQRVWL�LQVWDODFLMD�]D�RGYRGQMX�
RERULQVNH�YRGH�L]�REMHNDWD�L]QRVL�QDMYLãH�GR�������ĈXULQ���������

6OLND����L����3ULPMHU�ÄRELþQRJ´�VXVWDYD�NURYQH�RGYRGQMH�ROXFLPD�L�NLãQLP�YHUWLNDODPD
�HOLWD�PHEHO�

2VLP�NODVLþQRJ�VXVWDYD��6OLND����SRVWRML�MRã�L�SRGWODþQL�VXVWDY�RGYRGQMH��6OLND�����.RG�
SRGWODþQRJ� VXVWDYD� RGYRGQMH� LVSXãWD� VH� GYRVWUXNR� YHüD� NROLþLQD� RERULQVNH� YRGH� NUR]�
FLMHY�GYRVWUXNR�PDQMHJ�SURPMHUD��6�RE]LURP�QD�WR�GD�VH�FLMHYL�YLãH�QH�PRUDMX�QDJLQMDWL��
SULVXWQD�MH�L�YHüD�GL]DMQHUVND�VORERGD�SUL�SODQLUDQMX��-Rã�QHNH�SUHGQRVWL�VX��PDQMH�NURYQLK�
VOLYQLND��PDQML�SURPMHU�FLMHYL��PDQMH�YHUWLNDOQLK�YRGRYD��VXVWDY�VH�VDP�þLVWL��PDQMH�FLMHYL�
]D�WHPHOMQL�UD]YRG��LWG���*HEHULW��������

6OLND����L����8VSRUHGED�RELþQRJ�VXVWDYD�NURYQH�RGYRGQMH��OLMHYR��L�SRGWODþQH�NURYQH�
RGYRGQMH�*HEHULW�3OXYLD��GHVQR���*HEHULW�������
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2.2. Elementi sustava

.LãQLFD�NRMD�GROD]L�V�NURYD�YRGL�VH�SR�FLMHYLPD�]D�VNXSOMDQMH�WM��åOMHERYLPD�GR�YHUWLNDOQLK�
FLMHYL� NRMH� YRGH� X� JODYQL� VSUHPQLN�� RGDNOH� VH� FUSL� X� GQHYQL� VSUHPQLN� �SUL� PDQMLP�
VXVWDYLPD�QLMH�SRWUHEDQ��� D� ]DWLP�X�PUHåX�GR�SRMHGLQLK� WURãLOD� �9UDQþLü��������� �3ULMH�
L]UDGH� �SRVWDYOMDQMD�� ELOR� NDNYRJ� VSUHPQLND� ]D� VSUHPDQMH� NLãQLFH� �EXUDG�� UH]HUYRDUL��
SRG]HPL�VSUHPQLFL��LWG���LOL�GLUHNWQH�LQ¿OWUDFLMH�NLãQLFH�X�RNROQR�WOR��SRWUHEQR�MH�L]UDþXQDWL�
SULEOLåQR�NROLþLQX�NLãQLFH�NRMD�VH�PRåH�SULNXSLWL�V�SRYUãLQH�NURYD�]JUDGH��6OLND�����

Površina krova (P)�
P = (A [ C) � (B [ C)

                hCBCAV )()(       

6OLND����3ULPMHU�L]UDþXQD�SRYUãLQH�NURYD��.LQJVSDQ:DWHU�������

,]UDþXQ�NROLþLQH�NLãQLFH�NRMD�VH�PRåH�SULNXSLWL�V�NURYD�VH�L]UDþXQD�WDNR�GD�VH�SRYUãLQD�
NURYD�SRPQRåL�VD�VUHGQMRP�JRGLãQMRP�YLVLQRP�RERULQH�]D�SURPDWUDQR�SRGUXþMH�����
-HGQDGåED�]D�L]UDþXQ�NROLþQH�SULNXSOMHQH�NLãQLFH�JODVL�

(1)

*GMH�VX�
$���ãLULQD�MHGQH�VWUDQH�NURYD�>P@
%���ãLULQD�GUXJH�VWUDQH�NURYD�>P@
&����GXOMLQD�NURYD�>P@

h ���VUHGQMD�JRGLãQMD�YLVLQD�RERULQH�]D�SURPDWUDQR�SRGUXþMH�>O�P2]

9DåQLML� HOHPHQWL� �GLMHORYL�� VXVWDYD� ]D� SULNXSOMDQMH� NLãQLFH� VX�� VOLMHYQD� SRYUãLQD� �NURY�
]JUDGH��� FLMHY�]D� VDNXSOMDQMH� L� RGYRG��¿OWDU� OLãüD� L� JUDQþLFD��¿OWDU� VHSDUDWRU�� VSUHPQLN��
SUHOMHY�VSUHPQLND��6OLND����
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6OLND����6XVWDY�]D�SULNXSOMDQMH�NLãQLFH��9UDQþLü�������

6XVWDY�]D�NXüH�SULND]DQ� MH�QD� VOLFL����8�åOLMHE�NRML�YRGL�NLãQLFX� V�NURYD� VPMHãWHQD� VX�
GYD�¿OWUD��SUYR�VNXSOMDþ�OLãüD��D�]DWLP�VHSDUDWRU��6SUHPQLN�MH�X�SRGUXPX��VDVWRML�VH�RG�
GYD�SODVWLþQD�VSUHPQLND���.DNR�EL� VH�RVLJXUDOD�ãWR�QLåD� WHPSHUDWXUD�YRGH��QDMEROMH�JD�
MH�SRVWDYLWL�QD�VMHYHUQRP�]LGX��6SUHPQLN� LPD�GYLMH�RGYRGQH�FLMHYL��3UYD� MH�SURYHGHQD�
X�NDQDOL]DFLMX�L�RVLJXUDYD�GD�NRG�YHOLNLK�NLãD�QH�GRÿH�GR�SRSODYD��D�LVWR�WDNR�LPD�EUDQX�
]D� QHXJRGQH�PLULVH��2GYRG�PRUD� ELWL� SUDYLOQR� GLPHQ]LRQLUDQ� V� RE]LURP� QD� LQWHQ]LWHW�
SDGDOLQD��'UXJD�RGYRGQD�FLMHY�YRGL�GR�FUSNH�NRMD�VH�DNWLYLUD�NDGD�PHPEUDQVNL�SUHNLGDþ�
GHWHNWLUD� SDG� WODND� NDR� UH]XOWDW� RGX]LPDQMD� YRGH� L]� VXVWDYD��0HPEUDQVNL� MH� SUHNLGDþ�
VDVWDYQL�GLR�XUHÿDMD�]D�SRYHüDQMH�WODND��8�VSUHPQLN�MH�SURYHGHQ�L�GRYRG�SLWNH�YRGH��ãWR�
MH�SRWUHEQR�X�GXJRWUDMQRP�UD]GREOMX�VXãH��=DWLP�YRGD�NUR]�¿QL�¿OWDU�V�DNWLYQLP�XJOMHQRP�
LGH�X�PUHåX��9UDQþLü��������

9RGD�NRMD�QLMH�]D�SLüH�PRåH�VH�]DPLMHQLWL�NLãQLFRP��8�YRGX�NRMD�QH�PRUD�ELWL�SLWND��XOD]L�
YRGD�]D�LVSLUDQMH�]DKRGD��SUDQMH�UXEOMD��þLãüHQMH�L�]DOLMHYDQMH�YUWD��$NR�VH�SRJOHGD�WDEOLFD�
���XRþDYD�VH�GD�VDPR�����XNXSQR�SRWURãHQH�YRGH�X�NXüDQVWYX�WUHED�ELWL�SLWND�YRGD��GRN�
RVWDWDN�PRåH�ELWL�L�NLãQLFD��
8�SURVMHNX�VH�VYDNL�GDQ�PRåH�XãWHGMHWL���� OLWDUD�SLWNH�YRGH�DNR�VH�]DPLMHQL�NLãQLFRP�
�7DEOLFD� ���� .LãQLFD� VH� VNXSOMD� QD� NURYX� L� YRGL� NUR]� ¿OWUH� X� VSUHPQLN� NRML�PRUD� ELWL�
RGJRYDUDMXüH�YHOLþLQH��PRUD�VH�SRVWDYLWL�QD�RGJRYDUDMXüH�PMHVWR�L�]DãWLWLWL�RG�L]UDYQRJD�
VXQþHYD�VYMHWOD�GD�VH�X�QMHPX�QH�EL�SRþHOH�UD]YLMDWL�DOJH��9UDQþLü��������

                      

A –

B – cijev za sakupljanje

C – ILOWDU�sakuplja

D – ILOWDU�VHSDUDWRU
E – dovodna cijev u 

VSUHPQLN
F – VSUHPQLN

GQHYQL�VSUHPQLN�
(nije obvezan)

G – SUHOMHY�VSUHPQLND
H – dovod vode (vodovodne)

X�VSUHPQLN
I – usisna cijev

J –

K – ILQL�ILOWDU�V�DNWLYQLP�
uJOMHQRP

S –
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2ERULQVNH�YRGH�PRJXüH�MH�YLãHVWUXNR�NRULVWLWL�ãWR�MH�X�NRQDþQLFL�YUOR�LVSODWLYR��3UHGQRVWL�
XSRWUHEH�NLãQLFH�VX�HNRORãNH�L�¿QDQFLMVNH��,VSODWLYRVW�NRULãWHQMD�NLãQLFH�OHåL�X�VPDQMHQMX�
VYDNRGQHYQLK�WURãNRYD�NRULãWHQMD�XRELþDMHQH�VNXSH�YRGRYRGQH�PUHåH��WH�PDQMRM�RYLVQRVWL�
R�WRM�PUHåL��.RULãWHQMH�NLãQLFH�MH�HOHPHQW�NRML�YRGL�ND�VDPRRGUåLYRVWL�
-Rã� QHNH� SUHGQRVWL� NRULãWHQMD� NLãQLFH� VX�� VPDQMHQD� XSRWUHED� SLWNH� YRGH�� VPDQMHQMH�
RERULQVNRJ�RWMHFDQMH�L�VPDQMDQMH�UL]LND�RG�XUEDQLK�SRSODYD��=KDQJ��L�GUXJL��������

3. UPORABA KIŠNICE U HRVATSKOJ I SVIJETU 

8�5HSXEOLFL�+UYDWVNRM�XSRUDED�NLãQLFH�X�]JUDGDPD�MH�MRã�QD�UHODWLYQR�QLVNRM�UD]LQL��,DNR��
VXVWDY� ]D� SUXNXSOMDQMH� NLãQLFH� NRML� VH� MHGQRP�QDSUDYL�PRåH� WUDMDWL� GXJR� JRGLQD� WH� üH�
VH�XORåHQD�LQYHVWLFLMD�YUDWLWL�NUR]�WR�ãWR�]D��QSU��]DOLMHYDQMH�YUWD�QHüHPR�WUHEDWL�NRULVWLWL�
SLWNX� YRGX� L]� YRGRRSVNUEQRJ� VXVWDYD� NRMX� WUHED� SODWLWL� �ãWR� QDP� MH� GLUHNWQD� XãWHGD���
7DNRÿHU��NLãQLFD�MH�SULPMHQMLYD�]D�GLUHNWQX�XSRWUHEX�WLMHNRP�WXãLUDQMD��SUDQMH�UXEOMD�WH�X�
VDQLWDULMDPD��-DNR�PDOL�XGLR�PLQHUDOD�VPDQMLW�üH�L�SRWUHEQX�NROLþLQX�GHWUGåHQDWD�WLMHNRP�
SUDQMD��MHU�VH�GRVWD�GHWUGåHQDWD�NRULVWL�GD�YHåH�QD�VHEH�PLQHUDOH�L]�YRGH��D�RVWDOL�GLR�YHåH�
þHVWLFH�QHþLVWRüD�QD�VHEH��+UDVWRYLü�LQåHQMHULQJ��
8� VYLMHWX� MH� VNXSOMDQMH� NLãQLFH� SULKYDüHQR� L� SULVXWQR�� ãWR� VH� ODNR� XRþDYD� L� SUHJOHGRP�
VDPR�QHNLK�GRVWXSQLK�UDGRYD�QD�WX�WHPX��=KDQJ�L�GUXJL���������X�VYRPH�UDGX�JRYRUH�R�
SUREOHPDWLFL�SULNXSOMDQMD�NLãQLFH�X�DXVWUDOVNLP�JUDGRYLPD�±�0HOERXUQX��3HUWKX��6\GQH\X�
L�'DUZLQX��5DG�DXWRUD�'RPqQHFK�L�6DXUt��������JRYRUL�R�SULNXSOMDQMX�NLãQLFH�X�%DUFHORQL��
âSDQMROVND�X�RELWHOMVNLP�NXüDPD�L�YLãHVWDPEHQLP�]JUDGDPD��=DNOMXþXMX�GD�EL�NRULVQLFL�
UDGR�SULNXSOMDOL�NLãQLFX��PHÿXWLP�SRVWRMH�MRã�SUHSUHNH��PDQMDN�]QDQMD��NRMH�MH�SRWUHEQR�
SUHPRVWLWL�NDNR�EL�VH�VNXSOMDQMH�L�XSRWUHED�NLãQLFH�PRJOR�X�SRWSXQRVWL�SURYRGLWL�

                           

.XKLQMD ���
9UW ����

Pranje rublja ����
WC ����

Kupaonica ����

3RWUHEH�QD�QHSLWNRP�YRGRP�>O@
,VSLUDQMH�]DKRGD 18

Pranje rublja 18

4

=DOLMHYDQMH�YUWD 4

UKUPNO 45

7DEOLFD����3ULND]�SRWURãQMH�YRGH�X�MHGQRP���VWDQGDUGQRP�NXüDQVWYX��(3$�9LFWRULD��������

7DEOLFD����3RWUHEH�]D�YRGRP�NRMD�QH�PRUD�ELWL�SLWND��9UDQþLü�������
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.OLPDWVNH�SURPMHQH�L�VYH�EUåD�XUEDQL]DFLMD�NRMD�X]URNXMH�VYH�YHüH�SUREOHPH�WUHEDOL�EL�ELWL�
SRNUHWDþ�]D�QRY�QDþLQ�UD]PLãOMDQMD��6YH�YLãH�VH�X�VYLP�SRGUXþMLPD�UDGD�L�åLYRWD�VSRPLQMH�
LQWHJUDOQR��RGUåLYR��XSUDYOMDQMH��9LGOMLYR�MH�GD�VH�X�QRYLMH�YULMHPH��UMHãDYDQMX�SUREOHPD�
RGYRGQMH�DWPRVIHUVNLK�YRGD�X�UD]YLMHQLP�]HPOMDPD�SRNODQMD�YHOLND�SDåQMD��SULPMHQRP�
LQWHJUDOQRJ�SULVWXSD�SODQLUDQMX�L�XSUDYOMDQMX�RERULQVNLP�YRGDPD��7R�MH�LQRYDWLYQL�SULVWXS�
NRML�VH�RVODQMD�QD�HNRORãND�QDþHOD�SODQLUDQMD�L�SURMHNWLUDQMD�RGYRGQMH�SUHPD�SULURGQRP�
QDþLQX�RWMHFDQMD�
0RJXüQRVWL�NRULãWHQMD�RERULQVNLK�YRGD�X�]JUDGDPD�VX�YHOLNH��QDUDYQR�� WDPR�JGMH�QLMH�
SRWUHEQD�SLWND�YRGD��1HNL�RG�QDþLQD�RGQRVQR�PMHVWD��JGMH�VH�RERULQVND�YRGD�PRåH�NRULVWLWL�
MH� ]D� LVSLUDQMH� ]DKRGD�� SUDQMH� UXEOMD�� QDYRGQMDYDQMH� YUWD�� LWG�� 1DM]QDþDMQLMD� SUHGQRVW�
RYDNYRJ� SULVWXSD� MH� QMHJRY� SR]LWLYDQ� XWMHFDM� QD� NDUDNWHULVWLþQD� ELR¿]LþND� RELOMHåMD�
XUEDQH�VUHGLQH�JGMH�VH�VPDQMXMH�QHJDWLYQR�GMHORYDQMH�RERULQVNLK�YRGD�QD�JUDGVNL�SURVWRU��
1DGDOMH��RGYRGQMX�L�UMHãDYDQMH�RERULQVNH�YRGH�VH�PRåH�L]YHVWL�QD�VOLMHGHüD�WUL�QDþLQD��RG�
NRMLK�MH�VYDNL�GREDU��D�RGDELU�WUHED�UDGLWL�RYLVQR�R�UDVSRORåLYRP�SURVWRUX��NROLþLQL�YRGH�
L�GUXJLP�IDNWRULPD��7L�QDþLQL�VX��LQ¿OWUDFLMD�X�WOR��]DGUåDYDQMH��UHWHQFLMD��RERULQVNH�YRGH�
WH�SRODJDQR�RWSXãWDQMH�X�NDQDOL]DFLMX�L��]DGUåDYDQMH�RERULQVNH�YRGH�]D�NDVQLMX�XSRWUHEX�
�DNXPXODFLMD��
9LGOMLYR� MH� GD� WDNDY� SULVWXS� LPD� SXQR� SUHGQRVWL�� PHÿXWLP� MRã� VH� VODER� SULPMHQMXMH��
3URPMHQD�SRVWRMHüLK�VXVWDYD�RERULQVNH�RGYRGQMH�MH�GRVWD�VNXSD�L�VORåHQD��DOL�LSDN��VYH�
YLãH�VH�XYLÿDMX�UD]QH�PRJXüQRVWL�L�SUHGQRVWL�SULPMHQH�WDNYRJ�SULVWXSD��QMH]LQ�XWMHFDM�QD�
SREROMãDQMH�NYDOLWHWH�VWDQRYDQMD�L�åLYRWD��SREROMãDQMH�]DãWLWH�SURVWRUD�X�FMHOLQL��D�QD�NUDMX�
XEODåDYDQMH�SRVOMHGLFD�NOLPDWVNLK�SURPMHQD�
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 3.11.

TREATMENT OF CHRONIC EFFECTS AND
PROTECTION FROM ACUTE EFFECTS ON THE

$%675$&7��+LJKZD\�VWRUPZDWHU�UXQR൵�LV�LQÀXHQFHG�E\�YDULRXV�IDFWRUV�UHVXOWLQJ�LQ�D�
VLJQL¿FDQW�XQSUHGLFWDELOLW\�LQ�WHUPV�RI�LWV�TXDOLW\�DQG�FRPSRVLWLRQ��7KH�SDSHU�SUHVHQWV�
WKH�H[SHULHQFH�JDLQHG�WKURXJK�D�SURFHVV�ODVWLQJ�VHYHUDO�\HDUV�LQ�ELJ�LQIUDVWUXFWXUH�FLYLO�
ZRUNV�LQ�WKH�9HQHWR�5HJLRQ��D�KLJKO\�XUEDQL]HG��LQGXVWULDOL]HG�DUHD�ZLWK�D�YHU\�ULFK�DU-
WLVWLF�DQG�HQYLURQPHQWDO�KHULWDJH��7R�DGGUHVV�HQYLURQPHQWDO�LPSDFW�FRQFHUQV��ORQJ�WHUP�
GDWD�ZDV�FROOHFWHG�E\�PRQLWRULQJ�VWRUPZDWHU�UXQR൵�DQG�RWKHU�VLWH�SDUDPHWHUV�WR�HVWDE-

OLVK�GL൵HUHQW�FRUUHODWLRQV�RI�UHODWLRQV�DQG�HYHQWV��UDLQ��WHPSHUDWXUH��WUD൶F�FRQGLWLRQV���
7KXV�LW�KDV�EHHQ�SRVVLEOH�WR�EXLOG�D�PRGHO�XVLQJ�WKHVH�FRUUHODWLRQV�WR�GHWHUPLQH�D�FXUYH�
RI�DFFHSWDQFH�DQG�D�UDQJH�RI�QRUPDOLW\��$V�D�UHVXOW�RI�WKDW�¿UVW�H[SHULPHQWDO�SURFHVV��D�
FHQWUDOL]HG�LQWHJUDWHG�V\VWHP�ZDV�FUHDWHG�ZLWK�D�FDSDELOLW\�WR�PDQDJH�DOO�HQYLURQPHQWDO�
DVSHFWV�UHODWHG�WR�KLJKZD\�UXQR൵��IURP�WKH�UHJXODU�PDQDJHPHQW�DQG�FRQWURO�RI�SHUPDQHQW�
LPSDFWV�WR�H[WUDRUGLQDU\�HPHUJHQFLHV�GXH�WR�DFFLGHQWDO�VSLOOV��LQFOXGLQJ�WKH�PDQDJHPHQW�
RI�PDLQWHQDQFH�VFKHGXOLQJ�DQG�LQWHUYHQWLRQV�DV�ZHOO��$GGLWLRQDOO\��VXFK�FRQWURO�SURYLGHV�
D�UHOLDEOH�V\VWHP�IRU�UDLQIDOO�UXQR൵�KDUYHVWLQJ�L�H��LUULJDWLRQ�ZLWK�WUHDWHG�DQG�¿OWHUHG�ZDWHU�
LQ�WKH�DUHD�EHKLQG�WKH�SRWDEOH�ZDWHU�DTXLIHU�DORQJ�WKH�6DYD�ULYHU�EDQNV�IRU�WKH�%HOJUDGH�
:DWHU�6\VWHP��
.(<:25'6��,QWHJUDWHG�VWRUPZDWHU��PRQLWRULQJ��6SLOO�FRQWURO��5HDO�WLPH�FRQWURO��5DLQ-

IDOO�KDUYHVW

UPRAVLJANJE OTJECANJEM OBORINSKIH VODA S PROMETNICA 

ZAŠTITA OD POVREMENIH UTJECAJA NA OKOLIŠ

6$ä(7$.��1D�RWMHFDQMH�RERULQVNLK�YRGD�V�SURPHWQLFD�XWMHþX�UD]QL�þLPEHQLFL��ãWR�UH]XO-
WLUD�]QDWQRP�QHSUHGYLGOMLYRãüX�X�SRJOHGX�QMLKRYH�NDNYRüH�L�VDVWDYD��8�UHGX�MH�SULND]DQR�
LVNXVWYR�VWHþHQR�YLãHJRGLãQMLP�SURFHVRP�QD�YHOLNLP�LQIUDVWUXNWXUQLP�JUDÿHYLQVNLP�UD-
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GRYLPD� X�5HJLML�9HQHWR�� YLVRNR� XUEDQL]LUDQRP� L� LQGXVWULMDOL]LUDQRP�SRGUXþMX� V� ERJD-
WLP�XPMHWQLþNLP�L�RNROLãQLP�QDVOMHÿHP��8�VYUKX�UMHãDYDQMD�SUREOHPD�XWMHFDMD�QD�RNROLã��
PRQLWRULQJRP�VX�SULNXSOMHQL�GXJRURþQL�SRGDFL�RWMHFDQMD�RERULQVNLK�YRGD�L�GUXJLK�SDUDP-

HWDUD�NDNR�EL�VH�XWYUGLOH�GUXJDþLMH�NRUHODFLMH�RGQRVD�L�GRJDÿDMD��NLãD��WHPSHUDWXUD��XYMHWL�
X� SURPHWX��� 6WRJD� MH� ELOR�PRJXüH� L]UDGLWL�PRGHO� SULPMHQRP� WLK� NRUHODFLMD� NDNR� EL� VH�
XWYUGLOL� NULYXOMD� SULKYDWOMLYRVWL� L� UDVSRQ� QRUPDOQRVWL��.DR� UH]XOWDW� WRJD� SUYRJ� HNVSHUL-
PHQWDOQRJ�SURFHVD��VWYRUHQ�MH�FHQWUDOL]LUDQ��LQWHJULUDQ�VXVWDY�VD�VSRVREQRãüX�XSUDYOMDQMD�
VYLP�RNROLãQLP�DVSHNWLPD�YH]DQLP�X]�RWMHFDQMH�RERULQVNLK�YRGD� V�SURPHWQLFD��RG� UH-
GRYQRJ�XSUDYOMDQMD�L�NRQWUROH�VWDOQLK�XWMHFDMD�GR�L]YDQUHGQLK�VOXþDMHYD�SRSXW�DNFLGHQW-
QRJ�L]OLMHYDQMD��XNOMXþXMXüL�L�XSUDYOMDQMH�UDVSRUHGRP�RGUåDYDQMD�L�LQWHUYHQFLMD��7DNYRP�
NRQWURORP�XVSRVWDYOMHQ�MH�L�SRX]GDQ�VXVWDY�SULNXSOMDQMD�RERULQVNLK�YRGD�W�M��QDYRGQMD-
YDQMH�SURþLãüHQRP�L�¿OWULUDQRP�YRGRP�QD�SRGUXþMX�L]D�L]YRULãWD��YRGRQRVQLND�SLWNH�YRGH�
X]�REDOH�ULMHNH�6DYH�]D�VXVWDY�YRGRRSVNUEH�%HRJUDG���
./-8ý1(�5,-(ý,�� LQWHJULUDQH� RERULQVNH� YRGH��PRQLWRULQJ�� NRQWUROD� L]OLMHYDQMD�� NRQ-

WUROD�X�UHDOQRP�YUHPHQX���SULNXSOMDQMH�NLãQLFH

1. INTRODUCTION

6WRUPZDWHU� UXQR൵� IURP� KLJKZD\� VXUIDFHV� LV� UHFRJQL]HG� DV� VWURQJO\� FRQWDPLQDWHG� E\�
KHDY\�PHWDO�SROOXWDQWV�DQG�WKH�VFDOH�RI�WKH�SUREOHP�LV�IRXQG�VLJQL¿FDQW�EHFDXVH�WKLV�W\SH�
RI�FRQWDPLQDWLRQ�LV�FKURQLF�DQG�FRQVWDQW�RYHU�WLPH��FKURQLF�LPSDFW���VR�WKH�FRQVHTXHQFH�
LV�UDWKHU�D�QHJDWLYH�DFFXPXODWLYH�LPSDFW�RQ�WKH�HQYLURQPHQW�
7KH�RWKHU�PDMRU�XQGHUHVWLPDWHG�LVVXH�OLQNHG�WR�KLJKZD\�VWRUPZDWHU�UXQR൵�LV�PDQDJHPHQW�
RI�DFFLGHQWDO� OLTXLG�VSLOOV� �DFXWH� LPSDFW�� IURP�LQFLGHQWDO�DQG�DUVRQ�HYHQWV� WKDW� OHDG� WR�
WKH� GLVFKDUJH� DQG� GLVSHUVLRQ� RI� SROOXWDQWV� LQWR� WKH� HQYLURQPHQW� DQG� FRQVHTXHQWLDOO\��
H[WUHPHO\�KLJK�FRVWV�IRU�FOHDQ�XS�DQG�HQYLURQPHQWDO�UHVWRUDWLRQ�
)RU�VRPH�LPSRUWDQW�LQIUDVWUXFWXUH�SURMHFWV�LQ�9HQHWR�UHJLRQ��ORFDWHG�LQ�WKH�QRUWK�HDVW�RI�
,WDO\��WKH�QHHG�RI�D�FHQWUDOL]HG�VWRUPZDWHU�PDQDJHPHQW�V\VWHP�KDV�HPHUJHG�LQ�RUGHU�WR�
PDLQWDLQ�D�KLJK�GHJUHH�RI�DTXLIHUV�SURWHFWLRQ�GXH�WR�SDUWLFXODU�K\GURORJLF�IUDJLOLWLHV�RI�WKH�
WHUULWRULHV�LQYROYHG�LQ�WKH�ZRUNV��7KLV�OHG�WR�WKH�GHYHORSPHQW�RI�DQ�LQWHJUDWHG�V\VWHP�WKDW�
DGGHG�WR�WKH�WUDGLWLRQDO�VWRUPZDWHU�¿OWUDWLRQ�WUHDWPHQW�SODQW�DQ�DXWRPDWHG�HPHUJHQFLHV�
PDQDJHPHQW�V\VWHP��WKH�6ZHUP��®��FDSDEOH�WR�SUHYHQW�LQ�OHVV�WKDQ�D�VHFRQG�DQ\�OLTXLG�
VSLOO�GL൵XVLRQ�LQ�WKH�VXUURXQGLQJ�HQYLURQPHQW�HQVXULQJ�D�KLJK�SURWHFWLRQ�IRU�WKH�ZDWHU�
ERGLHV�DORQJ�LQIUDVWUXFWXUHV�
$SSOLFDELOLW\�LV�UDWKHU�DGYLVDEOH��SDUWLFXODUO\�ZLWKLQ�WKH�SRWDEOH�ZDWHU�VRXUFHV¶�SURWHFWLRQ�
]RQHV�ZKDW�LV�LQ�FRPSOLDQFH�WR�(8�:)'�'LUHFWLYH�IRU�ZDWHU��(8���������H�J��LQ�NDUVWLF�
WHUUDLQV�DQG�LQ�SHUPHDEOH�DTXLIHUV�ZKHUH�WKH�ULYHU�EDQNV�DUH�HTXLSSHG�ZLWK�FDSDFLW\�ZHOOV�
IRU�ZDWHU�SXPSLQJ��'HVSRWRYLF�HW�DO����������������

2. MATERIALS AND METHODS

2.1. Adopted approach for an appropriate response to the acute impact

1RUPDOO\��PDQDJHPHQW�V\VWHPV�DQG�SURFHGXUHV�IRU�DYRLGLQJ�DFXWH�LPSDFWV�SUHVHQW�ORQJ�
WLPHV�RI�UHDFWLRQ�DQG�KXPDQ�SUHVHQFH�IRU�WKH�PDQXDO�FRQWURO�RI�YDOYHV�DQG�JDWHV��7KH�
FRPSOH[LW\�RI�WKH�PDQDJHPHQW�RI�DFXWH�LPSDFW�HYHQWV�LV�GXH�WR�WKH�IDFW�WKDW�LV�QRW�SRVVLEOH�
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WR�SUHGLFW� W\SH�DQG�TXDQWLWLHV�RI�SROOXWDQWV�DQG� WKH�PRPHQW�ZKHQ�WKH�DFFLGHQWDO�HYHQW�
RFFXUV��OHDGLQJ�WR�D�VXEVWDQWLDO�LQH൶FLHQF\�RI�WKH�WUDGLWLRQDO�V\VWHPV�UHDOL]HG�XQWLO�WRGD\�
,Q� ����� 6:,� *URXS� VWDUWHG� WR� GHYHORS� D� VPDUW� V\VWHP� DEOH� WR� RYHUFRPH� WKH� OLPLWV�
RI� WUDGLWLRQDO� VROXWLRQV� WKURXJK� DQ� DFFXUDWH� DQDO\VLV� RI� WKH� XQVROYHG� LVVXHV� DQG� WKH�
LPSOHPHQWDWLRQ�RI�D�VWRUPZDWHU�UXQR൵�TXDOLW\�PRQLWRULQJ�V\VWHP�WKURXJK�DQ�H[SHULPHQWDO�
FDPSDLJQ�FRQGXFWHG�LQ�WKH�3DVVDQWH�GL�0HVWUH�KLJKZD\��ORFDWHG�LQ�9HQHWR�5HJLRQ��%LRQGL��
6DPER��������

7KH�H[SHULPHQWDO�DFWLYLWLHV�ODVWHG�PRUH�WKDQ�WZR�\HDUV�DQG�ZHUH�FRQGXFWHG�XVLQJ�GL൵HUHQW�
SUREHV�IRU�WKH�UHDO�WLPH�PHDVXUH�RI�S+��FRQGXFWLYLW\�DQG�WXUELGLW\��'MXNLF��HW��DO����������
7KH�DLP�ZDV�WKH�FUHDWLRQ�RI�D�ODUJH�GDWDEDVH�UHODWHG�WR�KLJKZD\�VWRUPZDWHU�UXQR൵�ZDWHU�
TXDOLW\�� WKH�DQDO\VLV�DQG�YDOLGDWLRQ�RI� WKH�SUREHV�PHDVXUHG�GDWD� WKURXJK�VDPSOLQJ�DQG�
FKHPLFDO�DQDO\VLV�XVLQJ�ODERUDWRU\�HTXLSPHQW�DQG�WKURXJK�WKH�FRQWURO�RI�RWKHU�SDUDPHWHUV�
VXFK�DV�UDLQ��WHPSHUDWXUH�DQG�SUHVHQFH�RI�ZDWHU�ÀX[�LQ�WKH�GUDLQDJH�V\VWHP�LQ�GU\�SHULRGV��
7KH�UHVXOWV�DFKLHYHG�KDYH�OHG�WR�WKH�GH¿QLWLRQ�RI�DQ�DYHUDJH�TXDOLW\�FXUYH�IRU�KLJKZD\�
VWRUPZDWHU�UXQR൵�LQ�³QRUPDO´�FRQGLWLRQV�

)LJXUH��� 7UHQG�RI�FRQGXFWLYLW\��ORZHU�FXUYHV���S+��XSSHU�FXUYHV��DQG�SUHVHQFH�RI�UDLQ-

IDOO��JLYHQ�RQ�WRS�DV�OLJKW�EOXH�EDUV�UHFRUGHG�DW�WZR�GLৼHUHQW�SODQWV���ORFDWLRQV

3. RESULTS AND DISCUSSION

$IWHU� WKH� H[SHULPHQWDO� FDPSDLJQ�� D� VSHFL¿F� DOJRULWKP�ZDV� GH¿QHG� DQG� LQVHUWHG� LQ� D�
3URJUDPPDEOH�/RJLF�&RQWUROOHU� WKDW�PDQDJH�SUREHV�DQG�RWKHU�FRPSRQHQWV� UHDOL]LQJ�D�
IXOO�VFDOH�PRGHO�RSWLPL]HG�IRU�KLJKZD\V�DQG�LQIUDVWUXFWXUHV�IDFLOLWLHV��WKH�6ZHUP®.

7KH�6ZHUP®�LV�LQVWDOOHG�LQ�OLQH�ZLWK�WKH�GUDLQDJH�QHWZRUN�RU�LQ�SUR[LPLW\�RI�D�GLVFKDUJH�
SRLQW� DQG� VXSSOLHG� ZLWK� DQ� LQWHOOLJHQW� XQLW� SURYLGHG� ZLWK� D� VRIWZDUH� WKDW� RSHUDWHV�
DFFRUGLQJ� WR� D� GXDO� ORJLF� FDSDEOH� WR� GLVFULPLQDWH� EHWZHHQ� ³GU\´� ZHDWKHU� DQG� ³ZHW´�
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ZHDWKHU�FRQGLWLRQV�WKDQNV�WR�WKH�ORQJ�WHUP�GDWD�FROOHFWHG�E\�WKH�PRQLWRULQJ�V\VWHP�
7KH�³'U\�&RQGLWLRQ´�PRQLWRULQJ�LV�DEOH�WR�GHWHFW�DQG�PDQDJH�DQRPDORXV�OLTXLG�SUHVHQFH�
RQ�WKH�VHZHU�QHWZRUN��HQVXULQJ�WKH�LQWHUFHSWLRQ�RI�������RI�WKH�VSLOOV�LQ�WKH�GU\�SHULRG��
WKDW�FRUUHVSRQG�DW�WKH������RI�WLPH�LQ�9HQHWR�5HJLRQ�

)LJXUH����1RUPDO�RSHUDWLRQ�RI�WKH�6WRUP¿OWHU®�DQG�6ZHUP®�LQ�GU\�FRQGLWLRQV�IURP�WKH�
VXSHUYLVLRQ�V\VWHP

,Q� ³:HW� &RQGLWLRQ´� WKH� PRQLWRULQJ� V\VWHP� LV� EDVHG� RQ� FRQWLQXRXV� FRPSDULVRQ� ZLWK�
DQ� DFFHSWDQFH� FXUYH� GH¿QHG� E\� WKH� LQWHJUDWLRQ� RI� WKH� SUREHV� GDWD� DEOH� WR� HQVXUH� DQ�
LQWHUFHSWLRQ�RI������RI�WKH�VSLOOV�LQ�WKH�UHPDLQLQJ������RI�WLPH�
,Q�)LJXUH����LV�JLYHQ�D�VFKHPDWLF�YLHZ�RI�D�ZRUN�RI�WKH�V\VWHP�GXULQJ�UDLQIDOO�HYHQW�V��

project

7KH� 6XSHUVWUDGD� 3HGHPRQWDQD�9HQHWD� +LJKZD\� �639�� LV� WKH� ELJJHVW� ,WDOLDQ� QHZ� WROO�
KLJKZD\�SURMHFW��GHVLJQHG�WR�VROYH�WKH�PRELOLW\�UHTXHVWV�RI�D�IUDJLOH�DUHD�ZLWK�KLJK�WUD൶F�
FRQJHVWLRQ��$ORQJ�WKH�LQIUDVWUXFWXUH�DUH�H[SHFWHG�DQG�SDUWLDOO\�UHDOL]HG�����VWRUPZDWHU�
FRQWLQXRXV�WUHDWPHQW�SODQWV�EDVHG�RQ�6WRUP¿OWHU®�¿OWUDWLRQ�V\VWHPV�DEOH�WR�WUHDW�DOO�WKH�
VWRUPZDWHU� UXQR൵� HQVXULQJ� WKH� PDQDJHPHQW� RI� WKH� FKURQLF� LPSDFWV�� (DFK� SODQW� ZLOO�
EH� FRXSOHG�ZLWK� D�6ZHUP®� V\VWHP� IRU� WKH�PDQDJHPHQW� RI� DFXWH� LPSDFWV�� IRUPLQJ� DQ�
H[WHQVLYH�QHWZRUN�RI�FRQWLQXRXV�VWRUPZDWHU�UXQR൵�PRQLWRULQJ�VWDWLRQV��LQWHUFRQQHFWHG�
WKURXJK�D�FHQWUDOL]HG�6&$'$��ZKHUH�VHYHUDO�VLQJOH�SODQWV�GDWD�FRQYHUJH�WRJHWKHU�ZLWK�
PDLQWHQDQFH�DFWLYLWLHV�DQG�WHOHPHWULHV�RI�SXPSLQJ�VWDWLRQV��UHDOL]LQJ�D�UHDO�WLPH�FRQWURO�
RI�LQIUDVWUXFWXUDO�VWRUPZDWHU�UXQR൵��
7KH� GHVLJQHG� V\VWHP� LV� H[WUHPHO\� FRPSDFW� DQG� HDV\� WR� RSHUDWH� WKURXJK� DXWRPDWLF�
SQHXPDWLF�YDOYHV�WKDW�SHUPLW�UDSLG�UHDFWLRQ�LQ�FDVH�RI�DQ�DFFLGHQWDO�VSLOO�LQ�OHVV�WKDQ�D�
VHFRQG��$�VXSHUYLVLRQ�V\VWHP�SURYLGHV�D�FRPSOHWH�FRQWURO�IURP�D�UHPRWH�FHQWUDO�URRP�YLD�
VHYHUDO�W\SHV�RI�FRQQHFWLRQV��*60�*356��¿EHU�RU�(WKHUQHW��%LRQGL�HW�DO��������
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)LJXUH����1RUPDO�RSHUDWLRQ�RI�WKH�6WRUP¿OWHU®�DQG�6ZHUP® LQ�ZHW�FRQGLWLRQV�IURP�WKH�
VXSHUYLVLRQ�V\VWHP

7KDQNV�WR�LWV�DXWRPDWLRQ�DQG�VPDUW�ORJLF��WKH�V\VWHP�R൵HUV�D�FRQWLQXRXV�JOREDO�SURWHFWLRQ�
DQG�D�WLPHOLQHVV�YLD�WKH�VHQGLQJ�RI�DODUPV�DQG�PHVVDJHV�WR�WKH�HQG�XVHUV��HQYLURQPHQWDO�
SURWHFWLRQ�$XWKRULWLHV��KLJKZD\�RSHUDWLRQ�PDQDJHUV��HWF���
([SHULHQFH� JDLQHG� GXULQJ� SHUIRUPLQJ� RI� WKLV� SURMHFW�� DOVR� UHYLHZLQJ� RI� GHVLJQ� DQG�
FRQVWUXFWLRQ�DW� WKH�639�ZDV�XVHG�IRU�DQ�H[FKDQJH�RI� LGHDV�DQG�FRPSOHWLRQ�ZLWKLQ� WKH�
GHVLJQ�SURMHFW�SURFHGXUH�RI� WKH�)DFXOW\�RI�&LYLO�(QJLQHHULQJ�DQG�&HNLEHR�/WG��&R�� LQ�
Belgrade.

3.2. Case study No.2: The Ostruznica bridge project over the river Sava

7KH�VWRUPZDWHU�GUDLQDJH�DQG�WUHDWPHQW�V\VWHP�DW�WKH�KLJKZD\�ȿ����(����DW�WKH�EULGJH�
2VWUX]QLFD�RYHU�WKH�6DYD�ULYHU��LV�FRQVWUXFWHG�LQ�%HOJUDGH�SRWDEOH�ZDWHU�SURWHFWLRQ�]RQH�
��0DNLV�DQG�6XUFLQ�¿HOGV��$QDO\VLV�RI� WKH� UDLQIDOO� UXQR൵�SURFHVV�KDYH�EHHQ� LPSURYHG�
IRU�GHFDGHV�LQFOXGLQJ�DOO�RI�WKH�SKDVHV�RI�WKH�HQWLUH�SURFHVV��DV�IROORZV��UDLQIDOO���UXQR൵�
�'HVSRWRYLF��3HWURYLF���������LQOHWV�DQG�SLSH�V\VWHP��'HVSRWRYLF��������
7KLV� GHVHUYHV� WKH� KLJKHVW� OHYHO� RI� SURWHFWLRQ�� LQFOXGLQJ� SUHYHQWLRQ� RI� SROOXWLRQ� IURP�
YHKLFOHV�DQG�DFFLGHQWV��NQRZQ�DV�³QRQ�SRLQW�VRXUFHV´�RI�SROOXWLRQ���LQ�VRLO�DQG�WKH�ULYHU�
6DYD��EDVHG�RQ�FRPELQHG�6WRUP¿OWHU® and 6ZHUP®�SODQWV��7KH�¿OWHUHG�ZDWHU�LV�XVHG�IRU�
LUULJDWLRQ�FKDQQHO�DORQJ�WKH�VHULHV�RI�5HQQH\�ZHOOV�IRU�LPSURYHPHQW�RI�WKHLUV�FDSDFLW\�
DQG�TXDOLW\��)LJXUH�����
,Q�DFFRUGDQFH�WR�SUHYLRXV�UHVHDUFK�DQG�PRQLWRULQJ�ZRUNV��WKH�ZKROH�FDSDFLW\�RI�D�VHULHV�
RI�ZHOOV�DORQJ�WKH�EDQNV�RI�WKH�ULYHU�6DYD�LV�GHFUHDVLQJ�VLJQL¿FDQWO\��DFFRUGLQJ�WR�JOREDO�
DQG�SRVVLEO\�DOVR�FOLPDWH�FKDQJH�
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)LJXUH��� $�OD\RXW�RI�WKH�2VWUX]QLFD�EULGJH�DQG�KLJKZD\�FRPSRXQG�GUDLQDJH�DQG�WUHDW-
PHQW�V\VWHP�FRQVLVWLQJ�RI�UHWHQWLRQ�SRQG��DQG�HTXLSSHG�ZLWK�¿OWHULQJ�6WRUP¿OWHU® and 

6ZHUP®�EHIRUH�GLVFKDUJLQJ�LQWR�WKH�LUULJDWLRQ�FKDQQHO�DORQJ�WKH�VHULHV�RI�5HQQH\�ZHOOV

$W�¿UVW� SODFH�� KRXVLQJ� DQG� GHYHORSPHQW�� UDWKHU�ZLWKRXW� DQ\� FLW\� DQDO\VLV� QRU� UHOLDEOH�
SODQQLQJ�IRU� LWV�SHUVSHFWLYH��PHDQLQJ� WXUQLQJ� LPPHQVH�SHUPHDEOH�RU�JUHHQ�ZLGH�DUHDV�
LQWR� FRQFUHWH�RU� DVSKDOW� RU� LPSHUYLRXV�RU� LPSHUPHDEOH� DW� WKH�ERWK�EDQNV�RI� WKH� ULYHU��
GLUHFWO\�GHFUHDVH�UHFKDUJH�RI�JURXQG��,W�KDV�KDSSHQHG�IRU�GHFDGHV�EXW�HYHQ�PRUH�UDSLGO\�
LQ� UHFHQW� GHFDGHV�ZKLOH� GHYHORSPHQW� FORVH� WR� WKH� ULYHU� DW� ERWK� EDQNV�� DFWXDOO\� LQ� WKH�
YLFLQLW\�RI�WKH�ZHOOV��'HVSRWRYLF�HW�DO���������
,Q�DGGLWLRQ��ODVW�GHFDGHV�KDYH�KDSSHQHG�VHYHUDO�WLPHV�D�VLJQL¿FDQW�YDULDELOLW\�RI�WKH�ZDWHU�
VWDJH�RI�WKH�6DYD�ULYHU�ZKDW�FDXVHV�DQ�XQVWDEOH�UHJLPH�ZKDW�FKDQJHV�D�UHJLPH�RI�JURXQG�
ZDWHU�DQG�VR�WKH�FDSDFLW\�RI�WKH�5HQQH\�ZHOOV�DQ�DOVR�SLSH�ZHOOV�RI�WKH�%HOJUDGH�:DWHU�
6XSSO\�V\VWHP�

CONCLUSION

7KH�QHHG� RI� D� FHQWUDOL]HG� V\VWHP� IRU� VWRUPZDWHU� UXQR൵�PDQDJHPHQW� LQ� LQIUDVWUXFWXUH�
KDV�EHFRPH�D�VWUDWHJLF�LVVXH�IRU�HQYLURQPHQW�SURWHFWLRQ��7R�VDWLVI\�HQYLURQPHQWDO�QHHGV��
GDWD�ZHUH� FROOHFWHG� E\�PRQLWRULQJ� VWRUPZDWHU� UXQR൵� DQG� VLWH� SDUDPHWHUV� WR� HVWDEOLVK�
WKH�UHODWLRQVKLS�ZLWK�HYHQWV��UDLQ��WHPSHUDWXUH��WUD൶F�FRQGLWLRQV���$QG�VR�LV�GHYHORSHG�
D� PRGHO� XVLQJ� WKHVH� FRUUHODWLRQV� WR� GHWHUPLQH� D� FXUYH� RI� DFFHSWDQFH� DQG� D� UDQJH� RI�
QRUPDOLW\�
7KURXJK�WKH�UHVHDUFK�DQG�H[SHULPHQWDWLRQ�LQ�9HQHWR�5HJLRQ��D�FRPSOHWH�DQG�LQWHJUDWHG�
V\VWHP�ZDV� GHYHORSHG� LQ� FRRSHUDWLRQ� ZLWK� ORFDO� KLJKZD\� DXWKRULWLHV� WKDW� DUH� DEOH� WR�
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PDQDJH�LQ�DQ�LQQRYDWLYH�ZD\��OLNH�DQ�LQGXVWULDO�SURFHVV��DOO�WKH�HQYLURQPHQWDO�DVSHFWV�RI�
KLJKZD\�UXQR൵��IURP�RUGLQDU\�FRQWURO�RI�WKH�FKURQLF�LPSDFWV�WR�H[WUDRUGLQDU\�DFFLGHQWDO�
scenarios.

7KH�PDLQWHQDQFH�DQG�PDQDJLQJ�PRGXOH�UHSUHVHQWV�D�VLJQL¿FDQW�LQQRYDWLRQ�WKDW�SHUPLWV�D�
UHDO�WLPH�PRQLWRULQJ�DQG�FRQWURO�RI�WKH�H൶FLHQF\�RI�WKH�HQWLUH�UXQR൵�WUHDWPHQW�V\VWHPV�
)XUWKHU� LPSURYHPHQWV� DUH� XQGHU� GHYHORSPHQW� WKDQNV� WR� WKH� DYDLODELOLW\� RI� ORQJ�WHUP�
UXQR൵�TXDOLW\�GDWD� WKDW� FDQ�EH�XVHG� WR�DQDO\VH�DQG�PRGHO�EHKDYLRXU�RI� VWRUPZDWHU� DW�
ORQJ�WUDQVSRUW�DQG�WUD൶F�LQIUDVWUXFWXUH�V\VWHPV��VXFK�DV��URDGV�DQG�KLJKZD\V��EULGJHV��
DLUSRUWV��SRUWV��UDLOZD\�VWDWLRQV�DQG�RWKHUV��
6XFK�D�FRPSRXQG�V\VWHP�SURYLGHV�D�UHOLDEOH�UDLQIDOO�UXQR൵�FRQWURO�DW�ODUJH�LPSHUYLRXV�
DUHDV�ZKDW�FRXOG�EH�IXUWKHUPRUH�XVHG�IRU�D�ZDWHU�KDUYHVWLQJ�DV�D�PHDVXUH�WR�¿JKW�FOLPDWH�
FKDQJH�

LITERATURE

>�@� %LRQGL�� 6��� 6FDWWROLQ��0��� )DVLRO�� *��� )XVFR�� 6��� 9HUQL]]L�� 6��� ITS for integrated 

PDQDJHPHQW�RI�KLJKZD\�VWRUZDWHU�UXQRৼ��WKH�WUHDWPHQW�RI�FKURQLF�HৼHFWV�DQG�WKH�
SURWHFWLRQ�IURP�DFXWH�HৼHFWV�RQ�WKH�HQYLURQPHQW�FDXVHG�E\�OLTXLG�VSLOOV��WKH�&RQ-

FHVVLRQDULD�$XWRVWUDGDOH�9HQHWD��&$9��DQG�WKH�6XSHUVWUDGD�3HGHPRQWDQD�9HQHWD�
�639��H[SHULHQFHV��,5)�:RUOG�5RDG�0HHWLQJ�������'HOKL��,QGLD�

>�@� %LRQGL��6���)��6DPER��,QIRUPDWLRQ�WHFKQRORJ\�DQG�LQWHJUDWHG�VWRUPZDWHU�PDQDJH-
PHQW�IRU�SRUWV��KLJKZD\V��DLUSRUWV�DQG�LQGXVWULHV����WK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�
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VODU U REPUBLICI HRVATSKOJ

Desanka Sarvan

6$ä(7$.��/MXGVNR�SUDYR�QD�YRGX�SUHWSRVWDYOMD�NDNR�QLNRPH�QH�VPLMH�ELWL�REXVWDYOMHQD�
LOL�RJUDQLþHQD�LVSRUXND�YRGH�]D�SLüH�L�VDQLWDUQH�SRWUHEH�D�GD�LVWRYUHPHQR�QLMH�RVLJXUDQ�
SULVWXS�GRYROMQLP�NROLþLQDPD�YRGH�QHRSKRGQLP�]D�VYDNRGQHYQL�åLYRW��,DNR�VH�OMXGVNR�
SUDYR�QD�YRGX�QH�QDOD]L�QD�SRSLVX�OMXGVNLK�SUDYD�X�8VWDYX�5HSXEOLNH�+UYDWVNH��1DFUW�SUL-
MHGORJD�=DNRQD�R�YRGQLP�XVOXJDPD�XVYDMD�NRQFHSW�OMXGVNRJ�SUDYD�QD�YRGX�WH�REXVWDYX�LOL�
RJUDQLþHQMH�LVSRUXNH�YRGQLK�XVOXJD�XYMHWXMH�RVLJXUDQMHP�GRYROMQLK�NROLþLQD�YRGH�]D�SLüH�
L�VDQLWDUQH�SRWUHEH�]D�]DGRYROMDYDQMH�RVQRYQLK�SRWUHED�NRULVQLND�
./-8ý1(�5,-(ý,��OMXGVNR�SUDYR�QD�YRGX�L�VDQLWDUQX�RGYRGQMX��RJUDQLþHQMH�XVOXJD�NRQ-

VWLWXFLRQDOL]DFLMD

LEGAL REGULATION OF THE HUMAN RIGHT TO WATER IN THE 
REPUBLIC OF CROATIA

$%675$&7��7KH�KXPDQ�ULJKW�WR�ZDWHU�DVVXPHV�WKDW�WKH�SURYLVLRQ�RI�GULQNLQJ�ZDWHU�DQG�
VDQLWDWLRQ�PD\�QRW�EH�VXVSHQGHG�RU�OLPLWHG�WR�DQ\RQH�ZLWKRXW�D�VLPXOWDQHRXVO\�VHFXUHG�
DFFHVV�WR�VX൶FLHQW�TXDQWLWLHV�RI�ZDWHU�QHFHVVDU\�IRU�HYHU\GD\�OLIH��$OWKRXJK�WKH�KXPDQ�
ULJKW�WR�ZDWHU�LV�QRW�OLVWHG�DV�D�KXPDQ�ULJKW�LQ�WKH�&RQVWLWXWLRQ�RI�WKH�5HSXEOLF�RI�&URDWLD��
WKH�GUDIW�$FW�RQ�:DWHU�6HUYLFHV�DGRSWV�WKH�FRQFHSW�RI�WKH�KXPDQ�ULJKW�WR�ZDWHU��,W�PDNHV�D�
VXVSHQVLRQ�RU�OLPLWDWLRQ�RI�ZDWHU�VHUYLFHV�FRQGLWLRQDO�RQ�VHFXULQJ�VX൶FLHQW�TXDQWLWLHV�RI�
GULQNLQJ�ZDWHU�DQG�ZDWHU�IRU�VDQLWDWLRQ�IRU�WKH�IXO¿OPHQW�RI�EDVLF�XVHU�QHHGV��
.(<:25'6��KXPDQ�ULJKW�WR�ZDWHU�DQG�VDQLWDWLRQ��OLPLWDWLRQ�RI�ZDWHU�VHUYLFHV��FRQVWLWX-

WLRQDOL]DWLRQ

1. UVOD

$NWXDOQRVW�SUHSR]QDYDQMD�SUDYD�QD�YRGX��NDR�VDPRVWDOQRJ�OMXGVNRJ�SUDYD��LVND]XMH�VH�
X� SURJUHVLYQRP� LQWHUHVX�PHÿXQDURGQH� ]DMHGQLFH� ]D� WR� SUDYR�X�SRVOMHGQMLK� ���JRGLQD��
1DFLRQDOQH�L�PHÿXQDURGQH�SROLWLNH�]DSRþHOH�VX�RGUDåDYDWL�UDVWXüH�]DKWMHYH�]D�XYDåDYDQMH�
SUDYD�QD�YRGX�VUHGLQRP����LK�JRGLQD�����VWROMHüD��7LMHNRP�UDQLK������LK�JRGLQD�LQWHUHV�
PHÿXQDURGQH� ]DMHGQLFH� ]D� QDþLQ� XSUDYOMDQMD�� SULPMHQX� WHKQRORJLMD� L� JRVSRGDUVWYD� ]D�
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RVWYDUHQMH�FLOMHYD�X�YH]L�V�XSRUDERP�YRGQLK�UHVXUVD�XWHPHOMHQ�MH�QD�SHUFHSFLML�YRGH�NDR�
OMXGVNRJ�prava.

'DQDV� QDM]QDþDMQLMH� PHÿXQDURGQH� LQVWLWXFLMH� XND]XMX� GD� MH� JOREDOQD� NUL]D� X� YH]L� V�
YRGRP� X� VYLMHWX� QDM]QDþDMQLML� RNROLãQL� SUREOHP� WH� VX� X�PHÿXQDURGQLP� GRNXPHQWLPD�
]DSRþHOH�XSRWUHEOMDYDWL�L]UD]H�WHPHOMHQH�QD�OMXGVNLP�SUDYLPD�X�QDPMHUL�GD�SRGUåH�UDVWXüL�
NRQVHQ]XV�R�SUDYX�QD�YRGX�NDR�OMXGVNRP�SUDYX�
.RQFHSW� OMXGVNRJ� SUDYD� QD� YRGX� X� RVQRYL� L]UDVWD� QD� DQWLSULYDWL]DFLMVNLP�RVQRYDPD�X�
XSUDYOMDQMX�YRGQLP�XVOXJDPD��MHU�VH�SULYDWL]DFLMD�RSüHQLWR�SHUFLSLUD�RVQRYQLP�UD]ORJRP�
GLVNULPLQDFLMH�L�QHMHGQDNRVWL�X�GRVWXSQRVWL�RSVNUEH�YRGRP�]D�SLüH�L�VDQLWDUQX�RGYRGQMX��
6RFLMDOQD� GUåDYD� QH�PRåH� VH� X� SRWSXQRVWL� WHPHOMLWL� QD� QDþHOX� laissez-faire, YHü� WDNYR�
RGUHÿHQMH�GUåDYH�]DKWLMHYD��SRUHG�MDPVWDYD�VORERGH�SRGX]HWQLãWYD�L�WUåLãQRJ�QDGPHWDQMD��
QXåQRVW�GUåDYQH� LQWHUYHQFLMH�QD�FLMHORP�QL]X�SRGUXþMD��3ROD]HüL�RG�RSVNUEH�YRGRP�]D�
SLüH�L�VDQLWDUQRP�RGYRGQMRP�NDR�RVQRYQH�HJ]LVWHQFLMDOQH�SRWUHEH�þRYMHND��LQWHUYHQFLMD�
GUåDYH�X�XSUDYOMDQMX�YRGQLP�XVOXJDPD�MH�FRQGLFLR�VLQH TXD�QRQ�NRML�SRVWDYOMD�SR]LWLYDQ�
]DKWMHY�SUHPD�GUåDYL�GD�VYRMLP�SRVUHGRYDQMHP��SXWHP�]DNRQRGDYVWYD��LVSUDYL�QHSRåHOMQH�
XþLQNH�GMHORYDQMD�PHKDQL]PD�WUåLãQRJD�JRVSRGDUVWYD�

2. LJUDSKO PRAVO NA VODU KAO SAMOSTALNO LJUDSKO 
PRAVO

3UDYR� QD� YRGX� SUYL� SXW� VH� VSRPLQMH� X�$NFLMVNRP� SODQX� 0DU� GH� 3ODWD� ±� ,]YMHãüX� V�
.RQIHUHQFLMH�R�YRGL�8MHGLQMHQLK�QDURGD�L]��������Ä«svi narodi, EH]�RE]LUD�QD�VWXSDQM�
UD]YRMD� L� QMLKRYH� GUXãWYHQH� L� HNRQRPVNH� XYMHWH�� LPDMX SUDYR� QD� SULVWXS� YRGL� ]D� SLüH�
X� NROLþLQL� L� NYDOLWHWL� MHGQDNRM� QMLKRYLP� RVQRYQLP SRWUHEDPD«�GRVWXSQRVW� WRJ� UHVXUVD�
þRYMHNX�MH�QHRSKRGQD�]D�åLYRW�L QMHJRY�SXQL�UD]YRM«³'RNXPHQW�SUHSRUXþXMH�GD��WDPR�
JGMH�OMXGVNH�SRWUHEH�MRã�QLVX�]DGRYROMHQH��QDFLRQDOQH�UD]YRMQH�SROLWLNH�L�SODQRYL�PRUDMX�
GDWL�SULRULWHW�RSVNUEL�YRGH�]D�SLüH�]D�FLMHOR�VWDQRYQLãWYR�L�NRQDþQRM�GLVSR]LFLML RWSDGQLK�
YRGD�³�1
2SüD�VNXSãWLQD�8MHGLQMHQLK�QDURGD�SULKYDWLOD�MH�����VUSQMD�������5H]ROXFLMX
R� OMXGVNRP� SUDYX� QD� YRGX� L� VDQLWDUQX� RGYRGQMX,2 � NRMD� GH¿QLUD�ÄSUDYR� QD� VLJXUQX� L�
þLVWX�YRGX�]D�SLüH� L� ]EULQMDYDQMH�RWSDGQLK�YRGD�NDR� OMXGVNR�SUDYR�NRMH� MH�HVHQFLMDOQR�
]D�SRWSXQR�RVWYDUHQMH�åLYRWD�L�VYLK�OMXGVNLK�SUDYD�³��8�GRNXPHQWX MH�SULKYDüHQ�SULVWXS�
SUDYX�QD�YRGX�NDR� OMXGVNRP�SUDYX�SRWUHEQRP ]D�RVWYDUHQMH�GUXJLK� OMXGVNLK�SUDYD�� WM��
NDR�OMXGVNRP�SUDYX�VXERUGLQLUDQRP�GUXJLP�JUDÿDQVNLP�L�SROLWLþNLP�WH�JRVSRGDUVNLP��
VRFLMDOQLP�L�NXOWXUQLP OMXGVNLP�SUDYLPD�
/MXGVNR�SUDYR�QD�YRGX�QLMH�L]ULþLWR�L�VYHREXKYDWQR�VDGUåDQR�QL�X�MHGQRP
SUDYQR�REYH]XMXüHP�PHÿXQDURGQRP�GRNXPHQWX�R�OMXGVNLP�SUDYLPD�WH�VH��VWRJD��SHUFLSLUD�
kao novo ljudsko SUDYR�LQ�VWDWX�QDVFHQGL��0HÿXWLP��OMXGVNR�SUDYR�QD�YRGX�LPSOLFLWH�MH�
SUHSR]QDWR�X�QL]X�PHÿXQDURGQLK�GRNXPHQDWD�R�OMXGVNLP�SUDYLPD��XNOMXþXMXüL�XJRYRUH��
GHNODUDFLMH� L� GUXJH�PHÿXQDURGQH� VWDQGDUGH�� WH� VH�� VWRJD�� SHUFLSLUD� NDR� OMXGVNR� SUDYR�
VXERUGLQLUDQR�GUXJLP�JUDÿDQVNLP�L�SROLWLþNLP�WH�JRVSRGDUVNLP��VRFLMDOQLP�L�NXOWXUQLP�
OMXGVNLP� SUDYLPD�� 1R�� SRVOMHGQMLK� GHVHWOMHüD� HODERULUDQH� VX� postavke konstrukcije 

�� 0DU�GH�3ODWD�$FWLRQ�3ODQ�±�5HSRUW�RI�WKH�8QLWHG�1DWLRQV�:DWHU�&RQIHUHQFH��������SDUD��,,�
�� 8QLWHG�1DWLRQV�*HQHUDO�$VVHPEO\�5HVROXWLRQ�RQ�WKH�KXPDQ�ULJKW�WR�ZDWHU�DQG�VDQLWDWLRQ�$�5(6������������

$XJXVW�������SDUD�������
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ljudskog prava na vodu kao samostalnoga ljudskog prava. 
Teleološkom interpretacijom postojećih pravno-obvezujućih međunarodnih dokumenata 
o ljudskim pravima i njihovom interferencijom s drugim dokumentima međunarodnog 
prava okoliša, pravilima međunarodnog trgovačkog prava, kao i odredbama o osiguravanju 
dostupnosti vode za piće i sanitarnu odvodnju u međunarodnim humanitarnim ugovorima 
i standardima kaznenog prava i pravno neobvezujućim dokumentima međunarodnog 
prava (rezolucije, deklaracije, izjave), kojima međunarodna zajednica iskazuje stajališta 
o određenim svjetskim pojavama,  zaključuje se kako pravo na vodu nije nikakvo novo 
ljudsko pravo u odnosu na druga u međunarodnim ugovorima izravno navedena ljudska 
prava, već postojeće (existens) i samostalno (per se) ljudsko pravo u suglasju s pravilima 
interpretacije međunarodnih ugovora koja naglašavaju potrebu promicanja cilja i svrhe 
pojedinoga međunarodnog instrumenta ljudskih prava.

3. KONSTITUCIONALIZACIJA LJUDSKOG PRAVA NA VODU

8�QHGRVWDWNX�NRQVHQ]XVD�PHÿXQDURGQH�]DMHGQLFH�R�LQVWLWXFLRQDOL]DFLML�QRYRJD�OMXGVNRJ�
SUDYD�X�PHÿXQDURGQRP�VXVWDYX�OMXGVNLK�SUDYD�±�OMXGVNRJD�SUDYD�QD�YRGX��PQRJH�GUåDYH�
VX� UHFHQWQR� SULKYDWLOH� GRVWXSQRVW� YRGH� ]D� SLüH� L� VDQLWDUQX� RGYRGQMX�� SUHPD� QDþHOX�
MHGQDNRVWL�� NDR� WHPHOMQX� GUXãWYHQX� YULMHGQRVW� L� LQNRUSRULUDOH� MH� X� QDFLRQDOQH� SUDYQH�
VXVWDYH�X�REXKYDWX�UD]OLþLWLK�SUDYQLK�LQVWLWXWD��3RMHGLQH�GUåDYH��NRMH�VX�UHYLGLUDOH�XVWDYQH�
RGUHGEH�SRþHWNRP�����VWROMHüD��LQNRUSRULUDOH�VX�OMXGVNR�SUDYR�QD�YRGX�X�XVWDYQH�RGUHGEH��
3URFHVL�NRQVWLWXFLRQDOL]DFLMH�OMXGVNRJ�SUDYD�QD�YRGX X�UD]OLþLWLP�GUåDYDPD�]DSRþHWL�VX�
QD� SULMHOD]X� L]� ���� X� ���� VWROMHüH� X� GUåDYDPD�X�$IULFL� L�/DWLQVNRM�$PHULFL�� NRMH� VX� VH�
PHÿX�SUYLPD�VXRþLOH�V�SUREOHPRP�RVLJXUDYDQMD�GRVWXSQRVWL�YRGH�]D�SLüH�L�]EULQMDYDQMD�
RWSDGQLK�YRGD�VWDQRYQLãWYD�SUHPD�QDþHOX�MHGQDNRVWL�
3ULPDUQL� UD]ORJ� ]D� NRQVWLWXFLRQDOL]DFLMX� OMXGVNRJ� SUDYD� QD� YRGX� ELR� MH� RJUDQLþDYDQMH�
DJUHVLYQH�SULYDWL]DFLMH�XSUDYOMDQMD�YRGQLP�XVOXJDPD��DOL�L�åHOMD�GD�VH�LVWDNQX�VXYUHPHQRVW�
L�VRFLMDOQD�RVMHWOMLYRVW�XVWDYQRJ�VDGUåDMD��5HSXEOLND�-XåQD�$IULND�MH�SUDYD�GUåDYD�X�VYLMHWX�
NRMD�MH�X�SURVSHULWHWQL�W]Y��ÄSRVW�DSDUWKHLG³�8VWDY�L]�������LQNRUSRULUDOD�OMXGVNR�SUDYR�QD�
YRGX��XVOLMHGLR�MH�8VWDY�5HSXEOLNH�*DPELMH����������WH��8VWDY�'HPRNUDWVNH�5HSXEOLNH�
.RQJR���������L�8VWDY�1LJHUD����������.RQVWLWXFLRQDOL]DFLMD�OMXGVNRJ�SUDYD�QD�YRGX�X�
ODWLQVNR�DPHULþNLP�GUåDYDPD�SUHGVWDYOMD�RGJRYRU�QD�QMLKRYD� WHãND� LVNXVWYD� L� SRUD]QH�
SRVOMHGLFH�DJUHVLYQH�SULYDWL]DFLMH�YRGQLK�XVOXJD�X�WLP�]HPOMDPD��WH�VX�OMXGVNR�SUDYR�QD�
YRGX�XQLMHOH�X�XVWDY�GUåDYH�8UXJYDM���������5HSXEOLND�(NYDGRU�������� i Bolivija (2009.)

1DNRQ�ãWR�MH�5HSXEOLND�6ORYHQLMD�NDR�SUYD�GUåDYD�þODQLFD�(8�����VWXGHQRJD�������JRGLQH
u 8VWDY� 5HSXEOLNH� 6ORYHQLMH� LQNRUSRULUDOD� OMXGVNR� SUDYR� QD� YRGX�� ELOR� MH� RSUDYGDQR�
RþHNLYDWL� GD� L� X� 5HSXEOLFL� +UYDWVNRM�� NDR� GUåDYL� þODQLFL� (8� NRMD� SRVMHGXMH� ]QDþDMQH�
UDVSRORåLYH� REQRYOMLYH� UHVXUVH� YRGH� SHU� FDSLWD�� ]DSRþQH� SURFHV� NRQVWLWXFLRQDOL]DFLMH�
OMXGVNRJ� SUDYD� QD� YRGX�� PHÿXWLP� LQWHUHV� MDYQRVWL� L� SROLWLþNLK� VWUXNWXUD� ]D� RYX� WHPX�
L]RVWDR�MH�
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6OLND����5DVSRORåLYL�REQRYOMLYL�UHVXUVL�YRGH�QD�SHU�FDSLWD�X�GUåDYDPD�(8
�,]YRU��(XURVWDW�:DWHU�VWDWLVWLFV�

4. LJUDSKO PRAVO NA VODU U REPUBLICI HRVATSKOJ

4.1. Derivacija ljudskog prava iz odredbi Ustava Republike Hrvatske

,DNR� OMXGVNR� SUDYR� QD� YRGX� X� SUDYQRP� VXVWDYX� 5HSXEOLNH� +UYDWVNH� QLMH�
NRQVWLWXFLRQDOL]LUDQR�� RQR� GHULYLUD� L]� SRMHGLQLK� SUDYD� ]DMDPþHQLK�8VWDYRP�5HSXEOLNH�
+UYDWVNH��1DURGQH�QRYLQH�EU����������������������±�SURþ��WHNVW�����������������±�SURþ��
WHNVW���������������±�SURþ��WHNVW��������±�LVSU����������������±�SURþ��WHNVW�L������±�2GOXND�
USRH).

5D]PDWUDMXüL�YRGQH�XVOXJH��WM��RSVNUEX�YRGRP�]D�SLüH�L�VDQLWDUQX�RGYRGQMX��NDR�XVOXJH�
NRMLPD� VH� ]DGRYROMDYDMX� RVQRYQH� åLYRWQH� SRWUHEH� L� GHYDVWLUDMXüL� XWMHFDM� REXVWDYH�
LVSRUXNH� YRGH� ]D� SLüH� L� VDQLWDUQH� RGYRGQMH� QD� RVWYDUHQMH� åLYRWD� X� GRVWRMDQVWYX� NDR�
RVQRYH�DXWRQRPLMH�SRMHGLQFD��WH�]QDþDMDQ�QHJDWLYDQ�XWMHFDM�REXVWDYH�LVSRUXNH�YRGH�]D�
SLüH�L�VDQLWDUQH�RGYRGQMH�QD�MDYQR�]GUDYOMH�VWDQRYQLãWYD�L�QD�]GUDYOMH�RNROLãD�NDR�SUL]QDWH�
GUXãWYHQH� YULMHGQRVWL�� OMXGVNR� SUDYR� QD� YRGX� ]D� SLüH� L� VDQLWDUQX� RGYRGQMX� GHULYLUD� L]�
SUDYD�QD�åLYRW��þODQDN�����8VWDYD�5HSXEOLNH�+UYDWVNH���MHU�VX�YRGD�]D�SLüH�L�VDQLWDUQD�
RGYRGQMD�RVQRYQD�HJ]LVWHQFLMDOQD�SRWUHED�L�SUHGXYMHW�åLYRWD�
1DGDOMH��OMXGVNR�SUDYR�QD�YRGX�GHULYLUD�L]�SUDYD�QD�]GUDY�åLYRW�L�REYH]H�GUåDYH�RVLJXUDWL�
XYMHWH�]D�]GUDY�RNROLã��WH�REYH]H�GD�MH�VYDWNR�GXåDQ��XQXWDU�VYRMLK�RYODVWL�L�GMHODWQRVWL��
RVRELWX� VNUE� SRVYHüLYDWL� ]DãWLWL� ]GUDYOMD� OMXGL�� SULURGH� L� OMXGVNRJ� RNROLãD� �þODQDN� ����
8VWDYD�5HSXEOLNH�+UYDWVNH��
/MXGVNR�SUDYR�QD�YRGX�GHULYLUD�L]�VRFLMDOQH�NODX]XOH�NRMRP�VH�MDPþL�SUDYR�QD�SRPRü�]D�
SRGPLUHQMH�RVQRYQLK�åLYRWQLK�SRWUHED�VODELP��QHPRüQLPD�L�GUXJLP��]ERJ�QH]DSRVOHQRVWL�
LOL�QHVSRVREQRVWL�]D�UDG��QH]EULQXWLP�RVREDPD��VWDYDN����þODQND�����8VWDYD�5HSXEOLNH�
+UYDWVNH��� WH� SRVHEQH� ]DãWLWH� GUXãWYHQLK�JUXSD��PDMNL�� GMHFH� L�PODGHåL�� NRMLPD�GUåDYD�
VWYDUD� VRFLMDOQH�� NXOWXUQH�� RGJRMQH�� PDWHULMDOQH� L� GUXJH� XYMHWH� NRMLPD� VH� SURPLþH�
RVWYDULYDQMH�SUDYD�QD�GRVWRMDQ�åLYRW��þODQDN�����8VWDYD�5HSXEOLNH�+UYDWVNH���.DNR�VX�
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GRVWXSQRVW�YRGH�]D�SLüH�L�VDQLWDUQD�RGYRGQMD�QHGYRMEHQR�RVQRYQD�åLYRWQD�SRWUHED��SUHPD�
QDYHGHQLP�NDWHJRULMDPD�JUDÿDQD�QH�EL�VPMHOD�ELWL�SRGX]HWD�PMHUD�RJUDQLþHQMD��RGQRVQR�
REXVWDYH�YRGQLK�XVOXJD�]ERJ�QHPRJXüQRVWL�SODüDQMD�UDþXQD��MHU�VH�SRGPLUHQMH�QMLKRYLK�
WURãNRYD� RSVNUEH� YRGRP� ]D� SLüH� L� VDQLWDUQH� RGYRGQMH� PRUD� RVLJXUDWL� SXWHP� VXVWDYD�
VRFLMDOQH�]DãWLWH�

4.2. Ljudsko pravo na vodu na zakonodavnoj razini

3D� LSDN�� LDNR� X�5HSXEOLFL�+UYDWVNRM� QLMH� L]UDåHQ� LQWHUHV� GD� VH� OMXGVNR� SUDYR� QD� YRGX�
LQNRUSRULUD� X� SRSLV� OMXGVNLK� SUDYD� ]DMDPþHQLK� 8VWDYRP� 5+�� QD� ]DNRQRGDYQRM� UD]LQL�
XþLQMHQL� VX� ]QDWQL� SRPDFL� X� SHUFHSFLML� YRGH� ]D� SLüH� L� VDQLWDUQH� SRWUHEH� NDR� OMXGVNRP�
pravu.

1DFUWRP� SULMHGORJD� =DNRQD� R� YRGQLP� XVOXJDPD� �X� GDOMQMHP� WHNVWX�� 1DFUW� SULMHGORJD�
ZoVU)3� SUDYQR� VX� XUHÿHQD� SLWDQMD� RJUDQLþHQMD� LOL� REXVWDYH� LVSRUXNH�� SODQLUDQL� L�
QHRþHNLYDQL�SUHNLGL� LVSRUXNH�YRGQLK�XVOXJD�NRMD�SROD]H�RG�RVQRYQH�SUHPLVH� OMXGVNRJ�
SUDYD�QD�YRGX�WM��]DKWMHYD�GD�VH�QLNRPH�QH�PRåH�X�SRWSXQRVWL�REXVWDYLWL�LVSRUXND�YRGH�]D�
SLüH�L�VDQLWDUQH�SRWUHEH�D�GD�QMHPX�LVWRYUHPHQR�QLMH�RVLJXUDQ�DOWHUQDWLYQL�L]YRU�RSVNUEH�
X�QDMQXåQLMHP�RELPX�
2VQRYQD�MH�SUHPLVD�NDNR�LVSRUXþLWHOM�YRGQLK�XVOXJD�PRåH�L]�RSUDYGDQLK�UD]ORJD��VXNODGQR�
RSüLP� XYMHWLPD� LVSRUXNH� YRGQLK� XVOXJD�� RJUDQLþLWL�� RGQRVQR� REXVWDYLWL� NRULVQLFLPD�
LVSRUXNX�YRGQLK�XVOXJD��
2SUDYGDQLP�UD]OR]LPD�PRJX�VH�VPDWUDWL�
�� NRULãWHQMH� YRGH� ]D� OMXGVNX� SRWURãQMX� L]QDG� NROLþLQD� GRSXãWHQLK� X� YULMHPH� NDGD� MH�

NRULãWHQMH�YRGD�RJUDQLþHQR�X�VNODGX�V�=DNRQRP�R�YRGDPD�LOL�WLP�=DNRQRP�
�� SURWXSUDYQR�VSUMHþDYDQMH�LOL�RPHWDQMH�GUXJLK�NRULVQLND�X�NRULãWHQMX�YRGH�]D�OMXGVNX�

SRWURãQMX��
�� QHSRGPLUHQMH�UDþXQD�]D�YRGQH�XVOXJH�L�
�� GUXJL�UD]OR]L�XVSRUHGLYH�WHåLQH�
,VSRUXND�YRGQLK�XVOXJD�PRåH�VH�REXVWDYLWL� LOL�RJUDQLþLWL� ]ERJ�QHSRGPLUHQMD� UDþXQD�]D�
YRGQH�XVOXJH�VYLP�NRULVQLFLPD��D�SUHPD�SRWURãDþLPD�VDPR�]D�GXJ�QDVWDR�X�QDMPDQMH���
PMHVHFD�X]DVWRSQR�LOL�QHX]DVWRSQR�XQXWDU�NDOHQGDUVNH�JRGLQH��2EXVWDYL�LOL�RJUDQLþHQMX�
REYH]DWQR�PRUD�SUHWKRGLWL�RSRPHQD�SUHG�REXVWDYX� LOL�RJUDQLþHQMH�X]�QDNQDGQL� URN�QH�
NUDüL�RG����GDQD�]D�SRGPLUHQMH�VYLK�GRVSMHOLK�GXJRYD��
0HÿXWLP�� MDYQL� LVSRUXþLWHOM� MH�]D�YULMHPH�REXVWDYH� LOL�RJUDQLþHQMD�YRGQH�XVOXJH�GXåDQ�
RPRJXüLWL�LVSRUXNX�YRGH�]D�OMXGVNX�SRWURãQMX�RG�QDMPDQMH����OLWDUD�SR�þODQX�NXüDQVWYD�
GQHYQR��X�YUHPHQVNRP�UD]GREOMX�RG�QDMPDQMH�RVDP�VDWL��QD�QDþLQ�L�X�PMHVWX�NRMH�RGUHGL�
RSüLP�XYMHWLPD�LVSRUXNH�YRGQLK�XVOXJD��YRGHüL�UDþXQD�R�UDQMLYRVWL�NRULVQLND��
,VSRUXþLWHOM� YRGQLK� XVOXJD� GXåDQ� MH� LVSRUXþLWL� YRGX� ]D� OMXGVNX� SRWURãQMX� ]D� YULMHPH�
SODQLUDQLK� LOL� QHRþHNLYDQLK� SUHNLGD� LVSRUXNH� YRGH� ]D� OMXGVNX� SRWURãQMX� VWDQRYQLFLPD�
NRMLPD�SULMHWL�RSDVQRVW�SR�åLYRW�L�]GUDYOMH�LOL�SRVORYQLP�NRULVQLFLPD�NRMLPD�SULMHWL�]QDWQLMD�
PDWHULMDOQD�ãWHWD��D�X�VOXþDMX�GXOMLK�SUHNLGD�VYLP�VWDQRYQLFLPD��RG�QDMPDQMH����OLWDUD�SR�

�� ���ýODQDN����1DFUWD�SULMHGORJD�=R98
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þODQX�NXüDQVWYD�GQHYQR��X�YUHPHQVNRP�UD]GREOMX�RG�QDMPDQMH�RVDP�VDWL�L�QD�PMHVWX�NRMH�
RGUHGL�RSüLP�XYMHWLPD�LVSRUXNH�YRGQLK�XVOXJD��YRGHüL�UDþXQD�R�UDQMLYRVWL�NRULVQLND�
1DYHGHQD� REYH]D� RSVNUEH� PLQLPDOQLP� NROLþLQDPD� YRGH� ]D� SLüH� NRULVQLFLPD� NRMLPD�
MH� REXVWDYOMHQD� LOL� RJUDQLþHQD� LVSRUXND� YRGH� ]D� OMXGVNX� SRWURãQMX�� RGQRVQR� X� VOXþDMX�
SODQLUDQLK� LOL� QHRþHNLYDQLK� SUHNLGD� LVSRUXNH� YRGH� RGJRYDUD� QRUPDWLYQRP� VDGUåDMX�
OMXGVNRJ�SUDYD�QD�YRGX�SUHPD�NRMHP�RJUDQLþHQMH��RGQRVQR�REXVWDYD�SULVWXSD�YRGL�]D�SLüH�
L�VDQLWDUQH�SRWUHEH�QLMH�]DEUDQMHQD��DOL�PRUD�ELWL�SURYHGHQD�QD�QDþLQ�QD�NRML�QDMPDQMH�
nanosi štetu korisniku, prema propisanom postupku i uz omogućavanje pravnog lijeka.4

1DFUW�=R98�]DGUåDR�MH�GRVDGDãQML�NRQFHSW�MDYQRJ�LVSRUXþLWHOM�YRGQLK�XVOXJD�NDR�GUXãWYD�
NDSLWDOD� X� NRMHP� VYH�XGMHOH�� RGQRVQR�GLRQLFH� LPDMX� MHGLQLFH� ORNDOQH� VDPRXSUDYH�NRML�
NRQFHSW�RQHPRJXüDYD�VXGMHORYDQMH�SULYDWQRJ�NDSLWDOD�X�LVSRUXFL�YRGQLK�XVOXJD��

,DNR�OMXGVNR�SUDYR�QD�YRGX�QLMH�VDGUåDQR�X�SRSLVX�OMXGVNLK�SUDYD�X�8VWDYX�5HSXEOLNH�
+UYDWVNH�� ]DNRQRGDYQD� UMHãHQMD� L]� 1DFUWD� =R98� RVLJXUDYDMX� GRVWXSQRVW� YRGH� ]D�
OMXGVNX�SRWURãQMX�VYDNRPH�SUHPD�QDþHOX�MHGQDNRVWL�L�X�VOXþDMX�REXVWDYH��RJUDQLþHQMD�LOL�
RþHNLYDQLK� LOL�QHRþHNLYDQLK�SUHNLGD� LVSRUXNH��7UDGLFLRQDOQL�DQWLSULYDWL]DFLMVNL�NRQFHSW�
SUXåDQMD�YRGQLK�XVOXJD�SR�MDYQRP�LVSRUXþLWHOMX�X�KUYDWVNRP�]DNRQRGDYVWYX�SUHGVWDYOMD�
MDPVWYR�GRVWXSQRVWL�YRGH�UDQMLYLP�VRFLMDOQLP�JUXSDPD�
8�WRP�VPLVOX��PRåHPR�]DNOMXþLWL�GD�üH�XVYDMDQMHP�1DFUWD�=R98�X�SUHGORåHQRP�WHNVWX�
X�KUYDWVNRP�]DNRQRGDYVWYX�ELWL�]DVWXSOMHQR�OMXGVNR�SUDYR�QD�YRGX��WH�GD�üH��WR�ELWL�SUR�
IXWXUR�SRWLFDM�]D�XYUãWDYDQMH� OMXGVNRJ�SUDYD�QD�YRGX� L�X�SRSLV� OMXGVNLK�SUDYD�X�8VWDY�
5HSXEOLNH�+UYDWVNH�
.RQVWLWXFLRQDOL]DFLMD� OMXGVNRJ� SUDYD� QD� YRGX� ]QDþLOD� EL� SRWYUGX� GRVWXSQRVWL� YRGH� ]D�
SLüH�L�VDQLWDUQH�RGYRGQMH��SUHPD�QDþHOX�MHGQDNRVWL��NDR�WHPHOMQH�GUXãWYHQH�YULMHGQRVWL.
,PSOHPHQWDFLMD�RGUHGEH�R�REDYOMDQMX�GMHODWQRVWL�YRGQLK�XVOXJD�SR�MDYQLP�LVSRUXþLWHOMLPD�
X�8VWDY�5HSXEOLNH�+UYDWVNH�SUHGVWDYOMDOD�EL�þYUVWX�L�WUDMQX�RVQRYX�MDPVWYD�RJUDQLþHQMD�
SULYDWL]DFLMH� XSUDYOMDQMD� YRGQLP� XVOXJDPD� X� 5HSXEOLFL� +UYDWVNRM� NDR� WHPHOMQRJ�
RSUHGMHOMHQMD�X�XSUDYOMDQMX�YRGQLP�XVOXJDPD�
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HRVATSKE VODE NA INVESTICIJSKOM VALU
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 4.02.

6$ä(7$.��8�SUDNVL� MH�SRWYUÿHQD� WHKQLþNR�WHKQRORãND� L�GUXãWYHQR�HNRQRPVND�SRYH]D-
QRVW�YRGQRJRVSRGDUVNLK�GMHODWQRVWL� L�YHOLNRJ�EURMD�JRVSRGDUVNLK�� LQIUDVWUXNWXUQLK�L�RV-
WDOLK�GMHODWQRVWL��,�SRUHG�GXJH�WUDGLFLMH�L]JUDGQMH�YRGQLK�JUDÿHYLQD�]D�]DãWLWX�RG�ãWHWQRJ�
GMHORYDQMD�YRGD�X�FLOMX�RþXYDQMD�SULURGQLK�UHVXUVD�L�OMXGVNLK�GREDUD��X�+UYDWVNRM�MRã�XYL-
MHN�VWXSDQM�UD]YLWND�YRGQRJRVSRGDUVNLK�GMHODWQRVWL�QH�]DGRYROMDYD�]DKWMHYH�XVSMHãQLMHJ�
JRVSRGDUVNRJ� L� GUXãWYHQRJ� UD]YLWND�� 3RUHG� SRWUHEH� RSWLPDOQLK� WHKQLþNR�¿QDQFLMVNLK�
UMHãHQMD� YRGQLK� JUDÿHYLQD� L� YRGQRJRVSRGDUVNLK� VXVWDYD� QHRSKRGQR� MH� SUDYRYUHPHQR�
GRQRãHQMH� L�SURYHGED�RSHUDWLYQLK�RGUHGEL�=DNRQD�R�YRGDPD��=DNRQ�R�YRGDPD�NRML� MH�
GRQLMHW�������JRGLQH�ELR�MH�X�QDMGXåRM�SULPMHQL�GR�SRþHWND������LK�JRGLQD��1DåDORVW�QD-
NRQ�������JRGLQH�XþHVWDOR�MH�GRQRãHQMH�L]PMHQD�=DNRQD�R�YRGDPD��ãWR�GRYRGL�GR�XVSRUD-
YDQMD�L]YUãHQMD�DNWLYQRVWL�L�SRVORYD�X�UD]YRMX�YRGQRJRVSRGDUVNLK�GMHODWQRVWL��3RVOMHGLFH�
SURPMHQD�KUYDWVNLK�YODGD�VYDNH�þHWLUL�JRGLQH�VX� L�ÄVHOMHQMD³�QDGOHåQH�8SUDYH�]D�YRGH�
��YRGRSULYUHGX���YRGQR�JRVSRGDUVWYR��VYDNL�SXW�X�GUXJR�PLQLVWDUVWYR��ãWR�WDNRÿHU�XVSR-

UDYD�UD]YRM�YRGQRJ�JRVSRGDUVWYD�X�+UYDWVNRM��3UDNVD�MH�SRWYUGLOD�GD�X�XVWURMVWYX�9ODGH�
5HSXEOLNH�+UYDWVNH�WUHED�GMHORYDWL�VDPRVWDOQD�8SUDYD�]D�YRGH���YRGQR�JRVSRGDUVWYR�

./-8ý1(�5,-(ý,� YRGQR�JRVSRGDUVWYR��GMHODWQRVW��]QDþHQMH��UD]YLWDN��]DNRQ��XVWURMVWYR�
uprava, vode.

SIGNIFICANCE OF WATER MANAGEMENT ACTIVITIES AND OR-
GANISATION OF WATER MANAGEMENT DIRECTORATE

$%675$&7��$�FRQQHFWLRQ�EHWZHHQ�WHFKQLFDO�WHFKQRORJLFDO�DQG�VRFLRHFRQRPLF�DFWLYLWLHV�
DQG�QXPHURXV�HFRQRPLF��LQIUDVWUXFWXUDO�DQG�RWKHU�DFWLYLWLHV�KDV�EHHQ�FRQ¿UPHG�LQ�SUDF-
WLFH��'HVSLWH�D� ORQJ�WUDGLWLRQ�RI�EXLOGLQJ�ZDWHU�IDFLOLWLHV�IRU�SURWHFWLRQ�DJDLQVW�DGYHUVH�
H൵HFWV�RI�ZDWHU�DLPHG�DW�FRQVHUYLQJ�QDWXUDO�UHVRXUFHV�DQG�SURWHFWLQJ�SURSHUW\��WKH�OHYHO�
RI�ZDWHU�PDQDJHPHQW�DFWLYLWLHV�LQ�&URDWLD�VWLOO�GRHV�QRW�IXO¿O�WKH�UHTXLUHPHQWV�IRU�D�PRUH�
VXFFHVVIXO�HFRQRPLF�DQG�VRFLDO�GHYHORSPHQW��,Q�DGGLWLRQ�WR�WKH�QHHG�IRU�RSWLPXP�WHFKQL-
FDO�DQG�¿QDQFLDO�VROXWLRQV�IRU�ZDWHU�IDFLOLWLHV�DQG�ZDWHU�PDQDJHPHQW�V\VWHPV��D�WLPHO\�
HQDFWPHQW�DQG�HQIRUFHPHQW�RI�WKH�RSHUDWLRQDO�SURYLVLRQV�RI�WKH�:DWHU�$FW�LV�QHFHVVDU\��
7KH�:DWHU�$FW�DGRSWHG� LQ������ZDV� WKH� ORQJHVW� LQ� IRUFH��XQWLO� WKH�VWDUW�RI�����V��8Q-

IRUWXQDWHO\��DPHQGPHQWV� WR� WKH�:DWHU�$FW�KDYH�EHHQ�IUHTXHQW�VLQFH�������DQG�WKLV�KDV�
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VORZHG�GRZQ�WKH�LPSOHPHQWDWLRQ�RI�ZDWHU�PDQDJHPHQW�DFWLYLWLHV�DQG�WDVNV��7KH�FKDQJHV�
RI�&URDWLDQ�JRYHUQPHQWV�HYHU\�IRXU�\HDUV�UHVXOWHG�LQ�WUDQVIHUULQJ�RI�WKH�FRPSHWHQW�:DWHU�
:DWHU�0DQDJHPHQW�'LUHFWRUDWH�WR�D�GL൵HUHQW�PLQLVWU\�HDFK�WLPH��IXUWKHU�VORZLQJ�GRZQ�
WKH�GHYHORSPHQW�RI�ZDWHU�PDQDJHPHQW� LQ�&URDWLD��7KH�SUDFWLFH�KDV�FRQ¿UPHG�WKDW� WKH�
*RYHUQPHQW�RI�WKH�5HSXEOLF�RI�&URDWLD�VKRXOG�LQFOXGH�DQ�LQGHSHQGHQW�:DWHU�:DWHU�0DQ-

DJHPHQW�'LUHFWRUDWH�

.(<:25'6� ZDWHU�PDQDJHPHQW��DFWLYLW\��VLJQL¿FDQFH��GHYHORSPHQW��:DWHU�$FW�
RUJDQLVDWLRQ�RI�GLUHFWRUDWHV��ZDWHU�

1. UVOD

9RGQRJRVSRGDUVNH� GMHODWQRVWL� LPDMX� RVRELWR� JRVSRGDUVWYHQR� L� GUXãWYHQR� ]QDþHQMH�
]D� UD]YLWDN� VYDNH� GUåDYH�� 6YHVWUDQD� SRWUHED� L� XGMHO� YRGH� JRWRYR� X� VYLP� OMXGVNLP�
GMHODWQRVWLPD�X]� LVWRGREQX�RJUDQLþHQRVW�YRGH�SR�NROLþLQL� L�NYDOLWHWL� WDNRÿHU�SRWYUÿXMX�
YLãHQDPMHQVNR�]QDþHQMH�YRGQRJRVSRGDUVNLK�GMHODWQRVWL��8�SUDNVL�MH�SRWYUÿHQD�WHKQLþNR���
WHKQRORãND�L�GUXãWYHQR���HNRQRPVND�SRYH]DQRVW�YRGQRJRVSRGDUVNLK�GMHODWQRVWL�L�YHOLNRJ�
EURMD�JRVSRGDUVNLK��LQIUDVWUXNWXUQLK�L�GUXJLK�GMHODWQRVWL��D�X�QDMYHüRM�PMHUL�SROMRSULYUHGH��
HQHUJHWLNH�� WXUL]PD�� SURPHWD�� YHüLQH� LQGXVWULMVNLK� GMHODWQRVW� WH� XUEDQRJ� L� NRPXQDOQRJ�
UD]YLWND�� VSRUWD� L� UHODNVDFLMH�� 'UXãWYHQR� �� HNRQRPVNL� RGQRVL� X� YRGQRP� JRVSRGDUVWYX�
SODQLUDMX� VH� L� SURYRGH� X� WUDMQRP� SURFHVX� X]DMDPQRJ� GMHORYDQMD� L� SULODJRÿDYDQMD� VYLK�
þLPEHQLND�NRML�GROD]H�GR�L]UDåDMD�X�VNORSX�FMHORNXSQRJ�UD]YLWND�VYDNH�GUåDYH��0DUXãLü��
âWXUODQ���������
3RYHüDQMH�SRWUHEH�]D�YRGRP��SRYHüDQMH�EURMD�]DJDÿLYDþD�� WH�SRYHüDQMH�EURMD� OMXGVNLK�
GREDUD�ãWR�LK�MH�SRWUHEQR�]DãWLWL�RG�ãWHWQRJ�GMHORYDQMD�YRGD��L]D]LYDMX�VYH�YHüH�SUREOHPH�
]ERJ�NRMLK�VX�YRGQRJRVSRGDUVNL�VXVWDYL�VYH�VORåHQLML�L�XWMHFDMQLML�QD�FMHORYLW�JRVSRGDUVNL�
L�GUXãWYHQL�UD]YLWDN��8�SURFHVX�JRVSRGDUHQMD�YRGDPD�RVQRYQL�MH�FLOM�GH¿QLUDWL�SRVWRMDQR�
XVSRVWDYOMDQMH� L� RGUåDYDQMH� UDYQRWHåH� OMXGVNLK� KWLMHQMD� SRWUHED� L� GMHORYDQMD� V� MHGQH� L�
SULURGQLK�SURFHVD�WH�RþXYDQMX�UHVXUVD�VD�GUXJH�VWUDQH��7DM�MH�FLOM�PRJXüH�RVWYDULWL�RFMHQRP�
NULWHULMD� UD]XPQRJ� LVSXQMDYDQMD� OMXGVNLK�SRWUHED��KWLMHQMD� L�GMHORYDQMD� �]DGRYROMDYDQMD�
SRWUHED��� WH� NULWHULMD� XVSRVWDYOMDQMD� L� RGUåDYDQMD� SULKYDWOMLYLK� SURPMHQD� X� SULURGL�
�RþXYDQMH�SULURGH��NXOWXUQH�EDãWLQH�L�RVWDOLK�VWYRUHQLK�YULMHGQRVWL���3RVOMHGQMLK�GHVHWOMHüD�
QHSUHVWDQR�VH�SRYHüDYD�NRPSOHNVQRVW�L�UD]YRMQR�]QDþHQMH�YRGQRJRVSRGDUVNLK�GMHODWQRVWL�
]ERJ� QMLKRYH� LQWHUDNFLMH� VD� GUXJLP� NDNR� SURL]YRGQLP� WDNR� L� GUXãWYHQLP� VXVWDYLPD� L�
GMHODWQRVWLPD�L�WR�MHGQDNR�X�UD]YLMHQLP�L�X�GUåDYDPD�X�UD]YLWNX��'UPLü���������

RAZVITKA

5DGL� SUDYLOQRJ� YUHGQRYDQMD� JRVSRGDUVNRJ� L� LQIUDVWUXNWXUQRJ� ]QDþHQMD� NDR� VDVWDYQRJ�
GLMHOD�RGUåLYRJ�UD]YRMD�VYDNH�GUåDYH�ELWQR�MH�LPDWL�QD�XPX�L�UD]PRWULWL�YRGQRJRVSRGDUVNH�
GMHODWQRVWL�NDNR�VOLMHGL��0DUXãLü���������0DUXãLü��âWXUODQ���������
��� =DãWLWD�RG�ãWHWQRJ�GMHORYDQMD�YRGD�
�� 5HJXODFLMD�L�XUHÿHQMH�YRGRWRND�V�L]JUDGQMRP�YRGQLK�JUDÿHYLQD�L�QDVLSD�]D�REUDQX�RG�

poplava,

�� ,]JUDGQMD�UHWHQFLMD�L�DNXPXODFLMD�]D�REUDQX�RG�SRSODYD�LOL�NDR�YLãHQDPMHQVNLK�YRG-
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QRJRVSRGDUVNLK�REMHNDWD��KLGURHQHUJHWVNLK��]D�]DãWLWX�RG�SRSODYD��NRULãWHQMH�YRGD�]D�
QDVHOMD�L�LQGXVWULMX��SROMRSULYUHGX��ULERJRMVWYR��UHNUHDFLMX��

�� 8UHÿHQMH�EXMLþQLK�YRGRWRND�L�]DãWLWD�RG�ãWHWQRJ�GMHORYDQMD�HUR]LMH�
�� 2GYRGQMD�SRYUãLQVNLK�L�SRG]HPQLK�YRGD�NDR�VDVWDYQL�GLR�KLGURWHKQLþNLK�PHOLRUDFLMD�
�� 2GYRGQMD�RERULQVNLK�YRGD�QDVHOMD�L�JRVSRGDUVNLK�GMHODWQRVWL���NDQDOL]DFLMD�QDVHOMD�
�� 8UHÿHQMH�YRGRWRND�]D�SORYLGEX�L�HNVSORDWDFLMX�ãOMXQND�

��� .RULãWHQMH�YRGD�
�� .RULãWHQMH�YRGD�]D�SRWUHEH�VWDQRYQLãWYD���YRGRRSVNUED�QDVHOMD�
�� .RULãWHQMH�YRGD�]D�SRWUHEH�JRVSRGDUVNLK�GMHODWQRVWL�
�� .RULãWHQMH�YRGD�]D�QDYRGQMDYDQMH�SROMRSULYUHGQLK�L�RVWDOLK�]HPOMLãWD��]D�ULERJRMVWYR��

NDR�VDVWDYQL�GLR�KLGURWHKQLþNLK�PHOLRUDFLMD�
�� .RULãWHQMH�YRGD�]D�SURL]YRGQMX�HOHNWULþQH�HQHUJLMH�
�� .RULãWHQMH�YRGD�]D�SRWUHEH�VSRUWD�L�]D�UHNUHDFLMX�

��� =DãWLWD�YRGD�
�� 3UHYHQWLYQD�]DãWLWD�YRGD�RG�]DJDÿHQMD�L�RQHþLãüHQMD���V�NDWDVWURP�]DJDÿLYDþD�YRGD�QD�

VOLYQLP�SRGUXþMLPD�SRMHGLQLK�YRGRWRND��MH]HUD��DNXPXODFLMD�L�UHWHQFLMD�L�QDVHOMD�
�� =DãWLWD�YRGD�RG�]DJDÿLYDQMD�-DGUDQVNRJ�PRUD���V�NDWDVWURP�]DJDÿLYDþD�YRGDÜ
�� 2GYRGQMD�L�SURþLãüDYDQMH�RWSDGQLK�YRGD�QDVHOMD�L�JRVSRGDUVWYD�
�� 2SOHPHQMLYDQMH�PDOLK�YRGD�YRGRWRND��UHWHQFLMD�L�DNXPXODFLMD�
�� (NRORãNR�]QDþHQMH�]DãWLWH�YRGD��YRGRWRND��PRUD��MH]HUD��UHWHQFLMD��DNXPXODFLMD��

,]� WH�VKHPH�YLGOMLYR� MH� L�]QDþHQMH�SRMHGLQLK�YRGQRJRVSRGDUVNLK�GMHODWQRVWL�]D� UD]YLWDN�
SULSDGQLK�JRVSRGDUVNLK� L� LQIUDVWUXNWXUQLK�GMHODWQRVWL�� WH� XUEDQRJ� L� GUXãWYHQRJ� UD]YLWND�
VYDNH�GUåDYH��0DUXãLü���������
8� SURFHVX� SODQLUDQMD�� SURMHNWLUDQMD�� JUDÿHQMD�� RGUåDYDQMD� L� XSUDYOMDQMD� YRGQLP�
JUDÿHYLQDPD�L�VXVWDYLPD�V�SULSDGDMXüLP�VWURMHYLPD�L�RSUHPRP�NRML�VX�VDVWDYQL�GLMHORYL�
YRGQRJRVSRGDUVNLK� GMHODWQRVWL� RG� SRVHEQRJ� ]QDþHQMD� MH� XYDåDYDQMH� L� SULPMHQD� WUDMQLK�
YRGQRJRVSRGDUVNLK�SRVWXODWD��0DUXãLü�L�VXUDGQLFL���������������D�WR�VX�
��� 9RGD�MH�QH]DPMHQOMLYD�PDWHULMD�
��� 9RGH�VX�MDYQR���GUXãWYHQR�GREUR�
��� 9RGDPD�VH�UDVSRODåH�GHPRNUDWVNL�
��� 9RGDPD�VH�XSUDYOMD�MHGLQVWYHQR���LQWHJUDOQR�
5. Vodnogospodarska jedinica je sliv,

��� 9RGQR�JRVSRGDUVWYR�MH�NRPSOHNVQD�DNWLYQRVW�L
��� 8SRWUHEOMLYD�YRGD�MH�SURL]YRG�OMXGVNRJ�UDGD�
*ODYQL�RGERU�8MHGLQMHQLK�QDURGD�SURJODVLR�MH�������JRGLQH�����RåXMDN�6YMHWVNLP�GDQRP�
voda - SR]LYDMXüL� VH�QD�RGJRYDUDMXüH�RGUHGEH�����SRJODYOMD�$*(1'(�����7DNRÿHU� MH�
XVYRMHQ�SULMHGORJ�GD�VH�VYDNH�JRGLQH�GDMH�GUXJD�WHPD��RGQRVQR�SRUXND�X�VYH]L�]QDþHQMD�
YRGD�L�YRGQRJ�JRVSRGDUVWYD�]D�FMHORNXSQL�JRVSRGDUVNL�L�GUXãWYHQL�UD]YRM�VYDNH�GUåDYH��
*ODYQH� WHPH� L� SRUXNH� *ODYQRJ� RGERUD� 8MHGLQMHQLK� QDURGD� SULJRGRP� RELOMHåDYDQMD�
6YMHWVNRJ� GDQD� YRGD� RG� ������ GR� ������ JRGLQH� SRWYUÿXMX� VORåHQRVW� UD]QRYUVQRJ�
GMHORYDQMD��]QDþHQMD�L�SRWUHED�YRGH��NDR�L�YRGQRJRVSRGDUVNLK�GMHODWQRVWL�
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��������%ULJD�]D�YRGQH�UHVXUVH�WLþH�VH�VYDNRJ�
��������äHQH�L�YRGH�
��������9RGD�]D�åHGQH�JUDGRYH�
��������6YMHWVNH�YRGH���LPD�OL�LK�GRYROMQR�"�
��������3RG]HPQH�YRGH���QHYLGOMLYR�ERJDWVWYR�
��������6YL�åLYLPR�QL]YRGQR�
��������9RGD�]D�����VWROMHüH�
2001. - Voda za zdravlje,

2002. - Voda za razvoj,

��������9RGD�]D�EXGXüQRVW�L�0HÿXQDURGQD�JRGLQD�VODWNLK�YRGD�
��������9RGD�L�NDWDVWURIH�
��������9RGD�]D�åLYRW�
��������9RGD�L�NXOWXUD�
��������.DNR�VH�QRVLWL�V�QHVWDãLFRP�YRGH�"�
��������6DQLWDFLMD�MH�YDåQD�
��������=DMHGQLþNH�YRGH���]DMHGQLþNH�PRJXüQRVWL�
��������.DNYRüD�YRGD���L]D]RYL�L�PRJXüQRVWL�
2011. - Voda za gradove,

��������9RGD�L�VLJXUQRVW�KUDQH�
��������0HÿXQDURGQD�JRGLQD�VXUDGQMH�QD�SRGUXþMX�YRGD�
2014. - Voda i energija,

��������9RGD�L�RGUåLYL�UD]YRM�
2016. - Voda i posao,

��������2WSDGQH�YRGH�
2018. - Priroda za vodu,

2019. - Voda za sve.

GODINE

1D� RVQRYL� GRNXPHQWLUDQLK� SRND]DWHOMD�� 6WUXþQL� NROHJLM� +UYDWVNLK� YRGD� SUHGORåLR� MH�
SRþHWNRP�������JRGLQH��D�8SUDYQR�YLMHüH�MH�X�OLSQMX�LVWH�JRGLQH�GRQLMHOR�2GOXNX�GD�VH�
���UXMQD�RELOMHåDYD�NDR�'DQ�RUJDQL]LUDQRJ�YRGQRJ�JRVSRGDUVWYD�QD�SRGUXþMX�5HSXEOLNH�
+UYDWVNH�� 7RJ� GDWXPD� ������ JRGLQH� X� .OLVL� �L]PHÿX� 2VLMHND� L� 9XNRYDUD�� RVQRYDQR�
je 'UXåWYR� ]D� UHJXODFLMX� ULMHNH�9XNH� NDR� SUYD� RUJDQL]DFLMD� ]D� YRGQR� JRVSRGDUVWYR� QD�
WDGDãQMHP�SRGUXþMX�.UDOMHYLQH�+UYDWVNH��6ODYRQLMH�L�'DOPDFLMH��RGQRVQR�QD�SRGUXþMX�NRMH�
MH�NRQWLQXLUDQR�X�VDVWDYX�+UYDWVNH��.UDMHP�������JRGLQH�X�'RQMHP�0LKROMFX�RVQRYDQD�
je =DGUXJD�]D�UHJXODFLMX�.DUDãLFH���9XþLFH��������JRGLQH�GRQLMHWD�MH�2GOXND�R�RVQLYDQMX�
9RGQH�]DGUXJH�]D�XUHÿHQMH�/RQMVNRJ�L�2GUDQVNRJ�SROMD��������JRGLQH�6DERU� WDGDãQMLK�
.UDOMHYLQD�+UYDWVNH��6ODYRQLMH�L�'DOPDFLMH�GRQLR�MH�=DNRQ�R�YRGQRP�SUDYX�X�NRMHP�VX�
GH¿QLUDQH�RGUHGEH�R��SUDYQRP�VWDWXVX�YRGD��SUDYLPD�QD�YRGDPD�� LVNRULãWDYDQMX�YRGD��
YRGQLP�JUDÿHYLQDPD��YRGQLP�]DGUXJDPD��SUDYQLP�RYODVWLPD�L�R�PMHUDPD�]D�]DãWLWX�YRGD�
L�YRGQLK�JUDÿHYLQD��8�WRP�=DNRQX�R�YRGDPD�X�QDMYHüHP�SRJODYOMX�GDWH�VX�RGUHGEH�R�
YRGQLP� ]DGUXJDPD�NDR� VSHFL¿þQLP�YRGQRJRVSRGDUVNLP�RUJDQL]DFLMDPD� þLML� VX� JODYQL�
]DGDFL� UHJXOLUDQMH� YRGRWRND�� XWYUÿLYDQMD� REDOD�� PHOLRUDFLMVND� RGYRGQMD� SRYUãLQVNLK� L�
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SRG]HPQLK�YRGD�� QDYRGQMDYDQMH�� XUHÿHQMH� SROMRSULYUHGQLK� ]HPOMLãWD�� XUHÿHQMH� EXMLFD� L�
]DãWLWD�RG�HUR]LMH��âLPXQRYLü���������
9RGQH�]DGUXJH�VH�RVQLYDMX�NDR�NRUSRUDFLMH�SRVMHGQLND�]HPOMLãWD�L�GUXJLK�LQWHUHVHQDWD�VD�
FLOMHP�� NDNR� L]JUDGQMH� WDNR� L� UHGRYLWRJ� RGUåDYDQMD� UHJXODFLMVNLK� L� KLGURPHOLRUDFLMVNLK�
JUDÿHYLQD��DOL�L�VD�]DGDWNRP�¿QDQFLUDQMD�SULSDGDMXüLK�YRGQRJRVSRGDUVNLK�UDGRYD��NDR�L�
XSUDYOMDQMD�]DãWLWQLP�L�RGYRGQLP�JUDÿHYLQDPD�L�YRGQRJRVSRGDUVNLP�VXVWDYLPD�
8� UD]GREOMX� RG� ��� SURVLQFD� ������ GR� VYLEQMD� ������ JRGLQH� X� SRGUXþMX� YRGQRJ� SUDYD�
GRQLMHW�MH�������JRGLQH�=DNRQ�R�LVNRULãWDYDQMX�YRGQLK�VQDJD�X�NRMHP�VH�SUDYQR�XUHÿXMH�
SUDYR� LVNRULãWDYDQMD�YRGQLK� VQDJD�QD� MDYQLP�YRGDPD�SXWHP�NRQFHVLMD�NRMH�GRGMHOMXMX�
GUåDYQL�RUJDQL���âLPXQRYLü����������������JRGLQH�YODGD�WDGDãQMH�.UDOMHYLQH�-XJRVODYLMH�
GRQRVL�8UHGEX�R�PHOLRUDFLRQRP�IRQGX�V�RVLJXUDQMHP�VUHGVWDYD�]D�¿QDQFLUDQMH�XUHÿHQMD�
YRGRWRND��REUDQH�RG�SRSODYD��RGYRGQMDYDQMD� L� REMHNDWD� ]D�YRGRRSVNUEX��1D�SRGUXþMX�
+UYDWVNH�GR������LK�JRGLQD�X�QDMYHüRM�PMHUL�SULPMHQMLYDQ�MH�=DNRQ�R�YRGQRP�SUDYX�L]�
1891. godine.

8� UD]GREOMX� RG� ������ GR� ������ JRGLQH� YHüH� ]QDþHQMH� LPD� 2SüD� RGUHGED� R� YRGQLP�
]DMHGQLFDPD�NRMX�MH�������JRGLQH�GRQLMHOD�6DYH]QD�YODGD�WDGDãQMH�)HGHUDWLYQH�1DURGQH�
5HSXEOLNH� -XJRVODYLMH�� 8� VYLEQMX� ������ JRGLQH� RVQRYDQ� MH� .RPLWHW� ]D� YRGRSULYUHGX�
9ODGH�15�+UYDWVNH�X�þLMHP�VDVWDYX�VX�RUJDQL]LUDQL�9RGRSULYUHGQL�RGMHOMFL�X�=DJUHEX��
6LVNX��6ODYRQVNRP�%URGX��9DUDåGLQX��2VLMHNX��5LMHFL� L�6SOLWX��6DVWDYQL�GLR�GMHORYDQMD�
L�UDGD�.RPLWHWD�]D�YRGRSULYUHGX�MH�RVQLYDQMH�9RGQLK�]DMHGQLFD�VD�]DGDWNRP�REUDQH�RG�
ãWHWQRJ�GMHORYDQMD�L�]DMHGQLþNH�XSRUDEH�YRGH��2VQRYDQR�MH�XNXSQR����YRGQLK�]DMHGQLFD�
VOLYQLK�SRGUXþMD�QD���JODYQD�YRGQD�SRGUXþMD�L�WR��6DYD��������'UDYD�L�'XQDY������,VWUD�L�
3ULPRUMH� ����� WH�'DOPDFLMD� �����3UYL�FMHORYLWL�=DNRQ�R�YRGDPD�X�65�+UYDWVNRM�GRQLMHW�
MH�������JRGLQH�SR�NRMHP�MH�SURYHGHQD�2GOXND�R�XWYUÿLYDQMX�þHWLUL�YRGQD�SRGUXþMD�]D�
NRMH�VH�RVQLYDMX�þHWLUL�2SüD�YRGRSULYUHGQD�SRGX]HüD��293����RG�������JRGLQH��=DGDWDN�
293� MH� RGUåDYDQMH� MHGLQVWYHQRJ� UHåLPD� YRGD� L� RUJDQL]DFLMD� VYLK� UDGRYD� JUDÿHQMD� L�
RGUåDYDQMD�YRGQLK�JUDÿHYLQD�L�YRGQRJRVSRGDUVNLK�VXVWDYD��REUDQD�RG�SRSODYH�L�NRQWUROD�
RVWDOLK�UDGRYD�NRML�VH�¿QDQFLUDMX�VUHGVWYLPD�65�+UYDWVNH��=DNRQRP�R�YRGDPD�L]�������
JRGLQH� RG���� VLMHþQMD� ������ JRGLQH� RVQLYDMX� VH�6DPRXSUDYQH�YRGRSULYUHGQH� LQWHUHVQH�
]DMHGQLFH��69,=���=DNRQRP�R�YRGDPD�L]�������JRGLQH�293�SRVWDMX�9RGRSULYUHGQH�UDGQH�
RUJDQL]DFLMH�]D�YRGQD�SRGUXþMD�X�FLOMX�REDYOMDQMD�RSHUDWLYQLK�YRGQRJRVSRGDUVNLK�UDGRYD�
WH�XVNODÿLYDQMD�SODQRYD���YRGQD�L����SULSDGDMXüLK�VOLYQLK�SRGUXþMD�X�VDVWDYX�WDGDãQMHJ�
6285�D�9RGRSULYUHGD�+UYDWVNH�
2G� ������ SRVORYH� .RPLWHWD� ]D� YRGRSULYUHGX� SUHX]LPD� 5HSXEOLþNL� VHNUHWDULMDW� ]D�
YRGRSULYUHGX�NRML�NRRUGLQLUD�SURYHGEX�SURJUDPD�YRGRSULYUHGH�QD�SRGUXþMX�65�+UYDWVNH�

4. ORGANIZACIJA VODNOG GOSPODARSTVA I USTROJSTVO
UPRAVE ZA VODE - VODOPRIVREDU - VODNO GOSPODARSTVO 
OD 1991. DO 2018. GODINE

2G����� WUDYQMD�������JRGLQH�SRVORYH�6285�D�9RGRSULYUHGD�+UYDWVNH�SUHX]LPD�-DYQR�
YRGRSULYUHGQR� SRGX]HüH� Ä+UYDWVND� YRGRSULYUHGD³� �-93� �� +9��� .DNR� MH� SRGUXþMH�
5HSXEOLNH�+UYDWVNH� SUHPD� KLGURJUDIVNLP� FMHOLQDPD� WDGD� ELOR� SRGLMHOMHQR� QD� �� YRGQD�
SRGUXþMD��X�FLOMX�REDYOMDQMD�SRVORYD�RSHUDWLYQRJ�XSUDYOMDQMD�YRGRSULYUHGQLP�VXVWDYRP�L�
ãWR�QHSRVUHGQLMHJ�L]YUãDYDQMD�SRVORYD�QD�]DãWLWL�RG�ãWHWQRJ�GMHORYDQMD�YRGD��]DãWLWH�YRGD�
L�RVLJXUDQMX�YRGQLK�]DOLKD�]D�VYDNR�YRGQR�SRGUXþMH��RUJDQL]LUDQH�VX�þHWLUL�RUJDQL]DFLMVNH�
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MHGLQLFH�-93�Ä+UYDWVND�YRGRSULYUHGD³�VD�VMHGLãWLPD�X�=DJUHEX��2VLMHNX��5LMHFL�L�6SOLWX�
3UDYLOQLNRP�R�XQXWUDãQMRM�RUJDQL]DFLML� L�VLVWHPDWL]DFLML� UDGQLK�PMHVWD�X�-93�Ä+UYDWVND�
YRGRSULYUHGD³�XWYUÿHQD� MH�XQXWUDãQMD�RUJDQL]DFLMD�SRGX]HüD� L�SRMHGLQL�REOLFL� WH�QDþLQL�
RUJDQL]DFLMH�L�NRRUGLQDFLMD�UDGD�X�SRGX]HüX��6DVWDYQL�GLR�QDYHGHQRJ�3UDYLOQLND�þLQH�RSLV�
SRVORYD��RGQRVQR�UDGQLK�PMHVWD�VD�VKHPRP�XQXWUDãQMH�RUJDQL]DFLMH�SRGX]HüD�
8�-93�Ä+UYDWVND�YRGRSULYUHGD³��YRGRSULYUHGQL�SRVORYL�VH� L]YUãDYDMX�X�VHNWRULPD�NRML�
VX�RUJDQL]LUDQL�QD�UD]LQL�XSUDYH�SRGX]HüD�WH�X�RGMHOLPD�L�VOXåEDPD�NRML�VX�RUJDQL]LUDQL�X�
RUJDQL]DFLMVNLP�MHGLQLFDPD�=DJUHE��2VLMHN��5LMHND�L�6SOLW�
8�VNODGX�V�WDGDãQMLP�=DNRQRP�R�YRGDPD��1DURGQH�QRYLQH��EURM��������NRML�VH�SULPMHQMLYDR�
RG���� VLMHþQMD�������JRGLQH�� -93�Ä+UYDWVND�YRGRSULYUHGD³�SUHX]HOD� MH�SUDYD��REYH]H� L�
VUHGVWYD� ELYãLK� VDPRXSUDYQLK� YRGRSULYUHGQLK� LQWHUHVQLK� ]DMHGQLFD� ]D� YRGQD� SRGUXþMD��
ELYãH�5HSXEOLþNH�YRGRSULYUHGQH�LQWHUHVQH�]DMHGQLFH�L�þHWLUL�ELYãH�YRGRSULYUHGQH�UDGQH�
RUJDQL]DFLMH� ]D� YRGQD� SRGUXþMD� VD� VMHGLãWLPD� X� =DJUHEX�� 2VLMHNX�� 5LMHFL� L� 6SOLWX�� =D�
REDYOMDQMH� YRGQRJRVSRGDUVNLK� SRVORYD� QD� VOLYQLP� SRGUXþMLPD� RUJDQL]LUDQD� VX� MDYQD�
YRGRSULYUHGQD� SRGX]HüD� ]D� VOLYQD� SRGUXþMD�� NRMD� VX� QDVWDOD� L]GYDMDQMHP� RSHUDWLYQLK�
SRGUXþQLK� 2285�D� L]� YRGRSULYUHGQLK� UDGQLK� RUJDQL]DFLMD� ]D� YRGQD� SRGUXþMD�� -DYQD�
YRGRSULYUHGQD� SRGX]HüD� ]D� VOLYQD� SRGUXþMD� SUHX]LPDMX� L� SUDYD� L� VUHGVWYD� 69,=�D� ]D�
VOLYQD�SRGUXþMD��âLPXQRYLü��������
8� VNODGX� VD� =DNRQRP� R� YRGDPD� NRML� MH� VWXSLR� QD� VQDJX� RG� ��� VLMHþQMD� ������ JRGLQH�
RVQRYDQD� MH� SUDYQD� RVRED� ]D� XSUDYOMDQMH� YRGDPD�+UYDWVNH� YRGH� VD� ]DGDüDPD� WUDMQRJ�
L�QHVPHWDQRJ�REDYOMDQMD�MDYQH�VOXåEH�L�GUXJLK�SRVORYD�NRMLPD�VH�RVWYDUXMH�XSUDYOMDQMH�
YRGDPD�X�RSVHJX�XWYUÿHQRP�SODQRYLPD�L�X�VNODGX�VD�VUHGVWYLPD�NRMD�VH�QD�RVQRYL�=DNRQD�
R�¿QDQFLUDQMX�YRGQRJ�JRVSRGDUVWYD�L�GUXJLK�L]YRUD�RVLJXUDYDMX�]D�WDNYH�QDPMHQH��2VQLYDþ�
+UYDWVNLK�YRGD�ELR�MH�6DERU�5HSXEOLNH�+UYDWVNH��D�GMHODWQRVW�þLQH�SRVORYL�L�]DGDFL�NRML�VX�
X�LVNOMXþLYRM�IXQNFLML�XSUDYOMDQMD�YRGDPD��7L�VH�SRVORYL�L�]DGDFL�QH�REDYOMDMX�QD�WUåLãWX�L�
NDR�WDNYL�LPDMX�RELOMHåMD�SUDYQLK�VOXåEL���âLPXQRYLü��������
'MHODWQRVWL�+UYDWVNLK�YRGD�þLQH�DNWLYQRVWL�L�SRVORYL�UHJXOLUDQMD�L�SREROMãDQMD�SRVORYDQMD�X�
YRGQRP�JRVSRGDUVWYX�D�WR�MH��SULSUHPD�YRGQRJRVSRGDUVNLK�RVQRYD�L�YRGQRJRVSRGDUVNLK�
SODQRYD��XUHÿHQMH�YRGRWRND�L�GUXJLK�YRGD��]DãWLWD�RG�ãWHWQRJ�GMHORYDQMD�YRGD��]DãWLWD�YRGD��
LVNRULãWDYDQMH�YRGD��XSUDYOMDQMH�MDYQLP�YRGQLP�GREURP��YRÿHQMH�YRGQH�GRNXPHQWDFLMH��
VWUXþQL�QDG]RU��2UJDQ�XSUDYOMDQMD�+UYDWVNLK�YRGD�MH�8SUDYQR�YLMHüD����þODQRYD��LPHQXMH�
L�UD]UMHãDYD�9ODGD�5HSXEOLNH�+UYDWVNH���9RGLWHOM�SRVORYD�+UYDWVNLK�YRGD�MHVW�JHQHUDOQL�
GLUHNWRU�VD�VYLP�]DNRQVNLP�L�XVWDYQLP�RYODVWLPD��D�LPHQXMH�VH�QD�YULMHPH�RG���JRGLQD�L�
UD]UMHãXMH�RGOXNRP�9ODGH�5HSXEOLNH�+UYDWVNH��0DUXãLü���������
,QVWLWXFLMH�]DGXåHQH�]D�XSUDYOMDQMH�YRGDPD�LPDMX�RYODVWL��REYH]H�L�PRJXüQRVWL�RVWYDULWL�
XVNODÿHQD� NYDOLWHWQD� UMHãHQMD� RGUåLYD� ]D� VYH� GLMHORYH� YRGQRJ� VXVWDYD� L� VYH� GMHODWQRVWL�
YRGQRJ�VXVWDYD�L�R�YRGL�RYLVQRJD�JRVSRGDUVWYD��8�WRPH�VH�SROD]L�RG�NRQFHSFLMH�RGUåLYRJ�
UD]YRMD�� ]D�NRMX� VH�5HSXEOLND�+UYDWVND�RSUHGLMHOLOD�� D�NRMD� MH� ]DVQRYDQD�QD� VOMHGHüLP�
QDþHOLPD�
�� UDFLRQDOQR�XSUDYOMDQMH�SULURGQLP�UHVXUVLPD�
�� RþXYDQMH� HNRORãNLK� VXVWDYD� QD� NRMLPD� SRþLYD� XNXSQD� NDNYRüD� åLYRWD� VDGDãQMLK� L�

EXGXüLK�JHQHUDFLMD�X]�RþXYDQMH�ELRORãNH�UD]QROLNRVWL�
�� RWNODQMDQMD�QHMHGQDNRVWL�NRMH�XJURåDYDMX�VRFLMDOQX�NRKH]LMX��SUDYGX�L�VLJXUQRVW�
�� RVWYDUHQMH�SUHGYLÿHQRJD�JRVSRGDUVNRJ�UDVWD�
�� RVLJXUDQMH�LQWHJUDFLMH�X�JOREDOQR�GUXãWYR��X]�]DGUåDYDQMH�YODVWLWD�LGHQWLWHWD�
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2VWYDULYDQMH�QDYHGHQLK�UD]YRMQLK�QDþHOD�]DKWMHYD�DNWLYQR�XNOMXþLYDQMH�YRGQRJD�VHNWRUD�
X]�XYDåDYDQMH�LQWHJUDFLMH�X�JOREDOQR�GUXãWYR��X]�]DGUåDYDQMH�YODVWLWD�LGHQWLWHWD��WH�YRGHüL�
UDþXQD�R�VOMHGHüHP�
�� YRGD�MH�WHPHOMQL�SULURGQL�UHVXUV�
�� YRGD�MH�RVQRYQD�åLYRWQD�VXSVWDQFLMD�L�SUHWSRVWDYND�]D�RGUåDYDQMH�VYLK�HNRVXVWDYD�
�� SLWND�YRGD�MH�åLYHåQD�QDPLUQLFD�L�FLYLOL]DFLMVND�SRWUHED�QXåQD�]D�åLYRW�SRMHGLQDFD�L�

IXQNFLRQLUDQMH�GUXãWYHQLK�]DMHGQLFD�
�� YRGD�MH�VLURYLQD�L�þLPEHQLN�SURL]YRGQMH�X�PQRJLP�JRVSRGDUVNLP�GMHODWQRVWLPD�
�� YRGD� MH�SUHGPHW�SRMDþDQH�EULJH�VYLK� UHOHYDQWQLK�HXURSVNLK� L� VYMHWVNLK� LQVWLWXFLMD��D�

SUDYLODQ�RGQRV�SUHPD�YRGL�L�YRGQRP�RNROLãX�SUHGXYMHW�MH�]D�XNOMXþLYDQMD�X�åHOMHQH�
PHÿXQDURGQH�LQWHJUDFLMH��6WUDWHJLMD�XSUDYOMDQMD�YRGDPD���������

=D�REDYOMDQMH�SRVORYD�XSUDYOMDQMD�YRGDPD��������L�������JRGLQH�GMHORYDOR�MH�0LQLVWDUVWYR�
YRGRSULYUHGH��L�WR�VYH�GR�NUDMD�������JRGLQH�NDGD�MH�RVQRYDQD�8SUDYD�]D�YRGRSULYUHGX�
X�VDVWDYX� WDGDãQMHJ�0LQLVWDUVWYD�SROMRSULYUHGH� L�ãXPDUVWYD��8�8SUDYL�]D�YRGRSULYUHGX�
RVQRYDQD� VX�GYD�RGMHOD�� L� WR�� ]D� JRVSRGDUHQMH� YRGDPD� L� ]D� YRGRSULYUHGQX� LQVSHNFLMX��
7DNDY�SUHXVWURM�MH�GRYHR�GR�RWHåDQRJ�L�XVSRUHQRJ�QHSRVUHGQRJ�NRPXQLFLUDQMD�V�GUXJLP�
QDGOHåQLP� UHSXEOLþNLP� WLMHOLPD� L� MHGLQLFDPD� ORNDOQH� VDPRXSUDYH� L� XSUDYH� X� SURFHVX�
SURYHGEH�]DGDWDND�X�SRGUXþMX�SURJUDPD�YRGRSULYUHGH�5HSXEOLNH�+UYDWVNH��=D�H¿NDVQLMH�
REDYOMDQMH� SRVORYD� XSUDYOMDQMD� YRGDPD� ������ JRGLQH� RVQRYDQD� MH�'UåDYQD� XSUDYD� ]D�
YRGH�NDR�VDPRVWDOQR�WLMHOR�GUåDYQH�XSUDYH�QD�UD]LQL�5HSXEOLNH�+UYDWVNH��7R�VH�SRWYUGLOR�
NDR�RUJDQL]DFLMVNL��VWUXþQR�L�¿QDQFLMVNL�XþLQNRYLWLMH�L�NYDOLWHWQLMH�UMHãHQMH�RG�GMHORYDQMD�
8SUDYH�]D�YRGH�X�VDVWDYX�GUXJLK�PLQLVWDUVWDYD�
1DåDORVW� RG������� GR������� JRGLQH�QDGOHåQD�8SUDYD� ]D�YRGRSULYUHGX� �� YRGH� �� YRGQR�
JRVSRGDUVWYR� PLMHQMDOD� MH� QD]LYH� L� ÄORNDFLMX³� XVWURMVWYD� VYDNH� þHWLUL� JRGLQH� �� QDNRQ�
NRQVWLWXLUDQMD�QRYLK�YODGD�5HSXEOLNH�+UYDWVNH��0DUXãLü����������3UHGODJDWHOML�L�GRQRVLWHOML�
QDGOHåQLK� RGOXND� ]D� YRGQR� JRVSRGDUVWYR� QLVX� X� GRYROMQRM� PMHUL� XYDåDYDOL� VWUXþQD�
REUD]ORåHQMD� GXJRJRGLãQMLK� VWUXþQMDND� L� ]QDQVWYHQLND� X� FLOMX� XVSMHãQLMHJ� LQWHJUDOQRJ�
XSUDYOMDQMD�X�SRGUXþMX�YRGQRJ�JRVSRGDUVWYD�5HSXEOLNH�+UYDWVNH�
3URPMHQH�QD]LYD�L�ÄORNDFLMH³�XVWURMVWYD�QDGOHåQH�8SUDYH�]D�YRGRSULYUHGX���YRGH���YRGQR�
JRVSRGDUVWYR�RG�������GR�������SULND]DQH�VX�X�WDEOLFL����0DUXãLü���������
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7DEOLFD����3UHJOHG�ÄVHOLGEH³�8SUDYH�]D�YRGRSULYUHGX���YRGH���YRGQRJ�JRVSRGDUVWYD�SR�
RGOXNDPD�9ODGH�5HSXEOLNH�+UYDWVNH�RG�������GR������

Godine
1DGOHåQR�PLQLVWDUVWYR�L�QD]LY�QDGOHåQH�8SUDYH�]D�
YRGRSULYUHGX���YRGH���YRGQR�JRVSRGDUVWYR

1990. - 1991. 0LQLVWDUVWYR�YRGRSULYUHGH���VDPRVWDOQD

1991. - 1994.

0LQLVWDUVWYR�SROMRSULYUHGH�L�ãXPDUVWYD�V�MHGQRP�XSUDYRP���
Uprava za vodoprivredu

1994. - 1996. 'UåDYQD�XSUDYD�]D�YRGRSULYUHGX���VDPRVWDOQD
1996. - 1999. 'UåDYQD�XSUDYD�]D�YRGH���VDPRVWDOQD

2000. - 2003. 
'UåDYQD�XSUDYD�]D�YRGH���UHVRUQR�0LQLVWDUVWYR�]D�MDYQH�UDGRYH��
REQRYX�L�JUDGLWHOMVWYR

2004. - 2007.
0LQLVWDUVWYR�SROMRSULYUHGH��ãXPDUVWYD�L�YRGQRJD�JRVSRGDUVWYD�
V�MHGQRP�XSUDYRP���8SUDYD�YRGQRJD�JRVSRGDUVWYD

2008. - 2011. 

0LQLVWDUVWYR�UHJLRQDOQRJ�UD]YRMD��ãXPDUVWYD�L�YRGQRJD�
JRVSRGDUVWYD�V�GYLMH�XSUDYH���8SUDYD�JRVSRGDUHQMD�YRGDPD�L�
8SUDYD�YRGQH�SROLWLNH�L�PHÿXQDURGQLK�SURMHNDWD

2012. - 2015.

0LQLVWDUVWYR�SROMRSULYUHGH�V�MHGQRP�XSUDYRP���8SUDYD�
YRGQRJD�JRVSRGDUVWYD

2016. - 
0LQLVWDUVWYR�]DãWLWH�RNROLãD�L�HQHUJHWLNH�V�MHGQRP�XSUDYRP���
8SUDYD�YRGQRJD�JRVSRGDUVWYD�L�]DãWLWH�PRUD

1D� RVQRYX� RSLVQLK� SRND]DWHOMD� L� EURMþDQLK� SRGDWDND� R� UD]YRMQLP� ]QDþHQMLPD� YRGQR-

JRVSRGDUVNLK� GMHODWQRVWL� SRWYUÿXMH� VH� WHKQLþND� L� ¿QDQFLMVND� RSUDYGDQRVW� SRVWRMDQMD� L�
GMHORYDQMD�VDPRVWDOQH�8SUDYH�YRGQRJD�JRVSRGDUVWYD�LOL�'UåDYQH�XSUDYH�]D�YRGH��D�QH�
VYDNH���JRGLQH�X�GUXJRP�PLQLVWDUVWYX���EH]�XYDåDYDQMD�SULMHGORJD�L�REUD]ORåHQMD�VWUXNH�
L�]QDQRVWL��9HüH�]QDþHQMH�WH�XVSMHãQR�VDPRVWDOQR�XVWURMVWYR�L�GMHORYDQMH�RG�������GR�GD-
QDV��SRWYUÿHQR�MH�]D�'UåDYQL�KLGURPHWHRURORãNL�]DYRG�L�'UåDYQX�JHRGHWVNX�XSUDYX���D�
WR�MH�SRWUHEQR�SULPLMHQLWL�L�]D�VDPRVWDOQR�XVWURMVWYR�'UåDYQH�XSUDYH�]D�YRGH��3URPMHQH�
GMHORNUXJD�L�QD]LYD�YHüLQH�PLQLVWDUVWDYD�X�+UYDWVNRM�SRQDYOMDMX�VH�QDNRQ�VYDNLK�SDUOD-
PHQWDUQLK�L]ERUD�L�XVWURMVWDYD�QRYLK�9ODGD�5HSXEOLNH�+UYDWVNH��þLPH�VH�VWYDUDMX�QHSRW-
UHEQL�L�QHRSUDYGDQL�WURãNRYL��0DUXãLü���������

5. STRATEGIJA UPRAVLJANJA VODAMA I PROVEDBA PROGRAMA 
VODNOGA GOSPODARSTVA

1D�WHPHOMX�RGUHGEL�=DNRQD�R�YRGDPD��1DURGQH�QRYLQH��EU���������L����������+UYDWVNL�
VDERU�MH�����VUSQMD�������JRGLQH�GRQLR�6WUDWHJLMX�XSUDYOMDQMD�YRGDPD��1DURGQH�QRYLQH��
EURM� ������� NDR� GXJRURþQL� SODQVNL� GRNXPHQW� NRMLP� VH� XWYUÿXMX� YL]LMD�� PLVLMD�� FLOMHYL�
L� ]DGDüH� GUåDYQH� SROLWLNH� X� XSUDYOMDQMX� YRGDPD� +UYDWVNH� �� VD� VOMHGHüLP� RVQRYQLP�
NRQVWDWDFLMDPD��SULMHGOR]LPD��SRND]DWHOMLPD�L�RGUHGEDPD�
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�� 6WUDWHJLMD�XSUDYOMDQMD�YRGDPD�GDMH�VWUDWHãND�RSUHGMHOMHQMD�L�VPMHUQLFH�UD]YRMD�YRGQRJ�
JRVSRGDUVWYD�SROD]HüL�RG�]DWHþHQRJ�VWDQMD�YRGQRJ�VHNWRUD�� UD]YRMQLK�SRWUHED��JRV-
SRGDUVNLK�PRJXüQRVWL��PHÿXQDURGQLK�REYH]D��SRWUHED�]D�RþXYDQMH� L�XQDSUHÿHQMHP�
VWDQMH�YRGD��WH�YRGQLK�L�R�YRGL�RYLVQLK�HNRVXVWDYD�

�� 6DGUåDM�6WUDWHJLMH�XSUDYOMDQMD�YRGDPD�XVNODÿHQ�MH�V�UHOHYDQWQLP�GLUHNWLYDPD�(XURS-

VNH�XQLMH��WH�MH�VWRJD�þLQLR�RVQRYQX�SRGORJX�]D�SUHJRYDUDþNR�VWDMDOLãWH�]D�VHNWRU�YRGD�
X�SRJODYOMX�RNROLãD�X�SULVWXSQLP�SUHJRYRULPD��,VWR�WDNR�þLQL�L�MHGQX�SRGORJD�]D�SUL-
SUHPX�DSOLNDFLMD�]D�NRULãWHQMH�VUHGVWDYD��UDQLMH�L]�SUHWSULVWXSQLK��D�GDQDV�L]�NRKH]L-
MVNLK�L�VWUXNWXUQLK�IRQGRYD�(XURSVNH�XQLMH�

�� 6WUDWHJLMD�XSUDYOMDQMD�YRGDPD�MH�GRNXPHQW�QD�WHPHOMX�NRMHJ�VH�SURYRGH�UHIRUPH�YRG-

QRJ�VHNWRUD�NDNR�EL�VH�GRVWLJOL�HXURSVNL�VWDQGDUGL�X�XSUDYOMDQMX�YRGDPD��SD�VWRJD�þLQL�
RVQRYQX�SRGORJX�]D�SULSUHPX�YRGQRJ�]DNRQRGDYVWYD�

�� 6WUDWHJLMD�XSUDYOMDQMD�YRGDPD�WDNRÿHU�MH�RNYLU�]D�SULSUHPX�VWUDWHJLMD�L�SODQRYD�GUX-

JLK�UHOHYDQWQLK�VHNWRUD��SURVWRUQRJ�XUHÿHQMD��]DãWLWH�RNROLãD��]DãWLWH�SULURGH�L�UD]YRMD�
RVWDOLK�VHNWRUD�NRML�RYLVH�R�YRGDPD�LOL�XWMHþX�QD�VWDQMH�YRGD�X�VNORSX�SROMRSULYUHGH��
ãXPDUVWYD��ULEDUVWYD��LQGXVWULMH��HQHUJHWLNH��SURPHWD��WXUL]PD��MDYQRJ�]GUDYVWYD�L�GUX-

JLK��
�� 6WUDWHJLMRP�XSUDYOMDQMD�YRGDPD�VX�GH¿QLUDQL�]DNRQRGDYQL��RUJDQL]DFLMVNL��¿QDQFLMV-

NL��WHKQLþNL��]QDQVWYHQR�LVWUDåLYDþNL�L�LQIRUPDWLþNL�RNYLUL�GMHORYDQMD�YRGQRJ�JRVSR-

GDUVWYD�X�GUXãWYHQR���JRVSRGDUVNLP�RNROQRVWLPD�UDQLMHJ�SULVWXSQRJ�SURFHVD�5HSXE-

OLNH�+UYDWVNH�(XURSVNRM�XQLML��WH�X�RNROQRVWLPD�SXQRSUDYQRJ�þODQVWYD�
�� 6WUDWHJLMD�XSUDYOMDQMD�YRGDPD�YULMHGL�VYH�GRN�VX�QD�VQD]L�SUHWSRVWDYNH�SRG�NRMLPD�MH�

GRQHVHQD��X]�SRãWRYDQMH�SRVWXSQH�SUDYQH�SULODJRGEH�L�WUDMDQMD�GYD�SHWQDHVWRJRGLãQMD�
LQYHVWLFLMVND�FLNOXVD�GR�NUDMD�������JRGLQH�

$QDOL]H�SRVWRMHüHJ�VWDQMD�L�UD]YRMQLK�SRWUHED�SRND]DOH�VX�GD�+UYDWVND�UDVSRODåH�GRYROMQLP�
NROLþLQDPD�YRGH�]D�VYRMH�SRWUHEH��WH�GD�YRGQL�UHVXUVL�VYRMLP�NROLþLQDPD�L�NDNYRüRP�QLVX�
RJUDQLþDYDMXüL�þLPEHQLN�JRVSRGDUVNRJ�UD]YRMD��1R��]ERJ�L]UDåHQH�YUHPHQVNH�L�SURVWRUQH�
QHUDYQRPMHUQRVWL�YRGQRJ�UHåLPD��XþLQNRYLWR�L�HNRORãNL�SULKYDWOMLYR�XSUDYOMDQMH�YRGDPD�
]DKWMHYD�VXVWDYQD�XODJDQMD�X�UD]YRM�L�UHGRYLWD�RGUåDYDQMD�YRGQRJRVSRGDUVNLK�VXVWDYD�
.RQDþQL�FLOM�6WUDWHJLMH�XSUDYOMDQMD�YRGDPD�MH�SRVWL]DQMH�FMHORYLWRJ�L�XVNODÿHQRJ�YRGQRJ�
UHåLPD�QD�GUåDYQRP�WHULWRULMX�L�QD�VYDNRP�RG�þHWLULMX�YRGQLK�SRGUXþMD��ãWR�XNOMXþXMH�
�� RVLJXUDQMH�GRYROMQLK�NROLþLQD�NYDOLWHWQH�SLWNH�YRGH�]D�YRGRRSVNUEX�VWDQRYQLãWYD�
�� RVLJXUDQMH� SRWUHEQLK� NROLþLQD� YRGH� RGJRYDUDMXüH� NDNYRüH� ]D� UD]OLþLWH� JRVSRGDUVNH�

QDPMHQH�
�� ]DãWLWX�OMXGL�L�PDWHULMDOQLK�GREDUD�RG�SRSODYD�L�GUXJLK�REOLND�ãWHWQRJ�GMHORYDQMD�YRGD�
�� ]DãWLWX�L�XQDSUHÿHQMH�VWDQMD�YRGD�WH�YRGQLK�L�R�YRGL�RYLVQLK�HNRVXVWDYD�

2YDM�NRQDþQL�FLOM�RVWYDULW�üH�VH�LQWHJUDOQLP�XSUDYOMDQMHP�YRGDPD�L�SRVWL]DQMHP�VWUDWHãNLK�
FLOMHYD� XSUDYOMDQMD� YRGDPD� X� JODYQLP� YRGQRJRVSRGDUVNLP� GMHODWQRVWLPD�� ]DãWLWL� RG�
ãWHWQRJ�GMHORYDQMD�YRGD��NRULãWHQMX�YRGD�L�]DãWLWL�YRGD�
6WUDWHJLMRP�XSUDYOMDQMD�YRGDPD�SUHGODåH�VH�RVWYDUHQMH�VOMHGHüHJ�

�� LQWHJUDOQR�XSUDYOMDQMH�YRGDPD�L�SRGMHOD�QD�YRGQD�SRGUXþMD�X�VNODGX�V�2NYLUQRP�GL-
UHNWLYRP�R�YRGDPD�

�� GHFHQWUDOL]DFLMD�XSUDYOMDQMD�YRGDPD�V�MDVQLP�QDGOHåQRVWLPD�X�QDFLRQDOQRP��UHJLRQDO-
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QRP�L�ORNDOQRP�YRGQRP�VHNWRUX�
�� LVNOMXþHQD�PRJXüQRVW�SULYDWL]DFLMH�SUDYD�QD�YRGQL�UHVXUV�
�� L]GYDMDQMH� YRGQH� LQIUDVWUXNWXUH� L]� YODVQLãWYD� NRPXQDOQLK� WUJRYDþNLK� GUXãWDYD� X�

YODVQLãWYR�MHGLQLFD�ORNDOQH�VDPRXSUDYH�
�� GRGMHOD�NRQFHVLMD�]D�MDYQX�YRGRRSVNUEX�ORNDOQRM�XSUDYL��JUDGRYLPD�L�RSüLQDPD���D�QH�

RSHUDWHULPD�
�� UHIRUPD�NRPXQDOQRJ�VHNWRUD�
�� SURPRYLUDQR�QDþHOR�ÄNRULVQLN�SRWURãDþ�RQHþLãüLYDþ�SODüD³�
�� SUHGYLÿHQR� XVSRVWDYOMDQMH� QHRYLVQRJ� UHJXODWRUD� YRGQLK� XVOXJD� X� IRUPL� YLMHüD� ]D�

vodne usluge,

�� XVSRVWDYD�QDFLRQDOQH�PUHåH�+5�92'21(7�]D�UD]PMHQX�LQIRUPDFLMD�
�� RVQLYDQMH�QHRYLVQH�]QDQVWYHQR���VWUXþQH�LQVWLWXFLMH�]D�YRGH�

*RVSRGDUHQMH�YRGDPD�SODQLUD�VH�QD�UD]LQDPD�YRGQLK�SRGUXþMD��8�L]UDGL�SODQRYD�ELWQR�MH�
SULKYDüDQMH�RGJRYDUDMXüLK�SODQVNLK�L�UD]YRMQLK�GRNXPHQDWD�VYLK�VHNWRUD�L�NRULVQLND��X]�
SRãWLYDQMH�RJUDQLþHQMD�NRMH�SRVWDYOMD�YRGQL�UHVXUV�X�VPLVOX�RþXYDQMD�]GUDYOMD�L�VLJXUQRVWL�
VWDQRYQLãWYD�L�GREDUD�L�GREURJ�VWDQMD�YRGD��3ODQ�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�YUHGQXMH�
YRGQH�UHVXUVH� L�XMHGLQMXMH�GMHODWQRVWL�YRGQRJ�JRVSRGDUVWYD��XUHÿHQMH�YRGD� L�]DãWLWX�RG�
SRSODYD�� NRULãWHQMH� YRGD� L� ]DãWLWX� YRGD� X� VNODGX� VD� 6WUDWHJLMRP� XSUDYOMDQMD� YRGDPD� L�
RGUHGEDPD�HXURSVNRJ�]DNRQRGDYVWYD��,QIRUPLUDQMH�R�SODQLUDQRP�JRVSRGDUHQMX�YRGDPD�
SURYRGL�VH�X�VNODGX�V�SUDYLOLPD�HXURSVNRJ�]DNRQRGDYVWYD�
,QVWLWXFLRQDOQL�XVWURM�XSUDYOMDQMD�YRGDPD�]DVQLYD�VH�QD�QDþHOX�GHFHQWUDOL]DFLMH�V�MDVQLP�
QDGOHåQRVWLPD� X� QDFLRQDOQRP�� UHJLRQDOQRP� L� ORNDOQRP� YRGQRP� VHNWRUX�� 1DFLRQDOQL�
YRGQL� VHNWRU� RVWYDUXMH� QDGOHåQRVWL� X� XSUDYOMDQMX� YRGDPD� �]DãWLWL� NDNYRüH� YRGD��
UHGLVWULEXFLML�UDVSRORåLYH�NROLþLQH�YRGD�]D�UD]OLþLWH�QDPMHQH�L�]DãWLWL�RG�ãWHWQRJ�GMHORYDQMD�
YRGD��� XSUDYOMDQMX� MDYQLP� YRGQLP� GREURP�� UD]YRMX� L� XSUDYOMDQMX� VXVWDYRP� RVQRYQH�
PHOLRUDFLMH�RGYRGQMH��WH�SURYHGERP�SROLWLNH�QDFLRQDOQLK�XODJDQMD�X�UHJLRQDOQL�L�ORNDOQL�
YRGQL�VHNWRU��5HJLRQDOQL�YRGQL�VHNWRU��þLML�VX�QRVLWHOML�åXSDQLMH��RVWYDUXMH�QDGOHåQRVWL�X�
UD]YRMX�L�XSUDYOMDQMX�VXVWDYLPD�QDYRGQMDYDQMD�L�GHWDOMQH�PHOLRUDFLMVNH�RGYRGQMH��/RNDOQL�
YRGQL�VHNWRU��þLML�VX�QRVLWHOML�XGUXåHQL�JUDGRYL�L�RSüLQH��RVWYDUXMH�QDGOHåQRVWL�X�UD]YRMX�
L� XSUDYOMDQMX� VXVWDYLPD� MDYQH� YRGRRSVNUEH�� RGYRGQMH� RWSDGQLK� L� RERULQVNLK� YRGD�� WH�
SURþLãüDYDQMX�RWSDGQLK�YRGD�
3URYHGERP�6WUDWHJLMH�XSUDYOMDQMD�YRGDPD��5HSXEOLND�+UYDWVND�NDR�L�VYH�RVWDOH�GUåDYH�
þODQLFH�(XURSVNH�XQLMH�SRVWXSQR�SRVWLåH�SURSLVDQH�QRUPH�X�XSUDYOMDQMX�YRGDPD��ãWR�MH�RG�
YHOLNRJ�]QDþHQMD�]D�QMH]LQR�JRVSRGDUVWYR��'UPLü���������
=D� XVSMHãQR� RVWYDULYDQMH� ]DFUWDQLK� FLOMHYD� SUHGYLÿHQD� MH� YLãD� UD]LQD� L� XþLQNRYLWLMH�
L]YUãHQMH� WHKQLþNLK�REYH]D�NRMH�SURL]OD]H� L]�SUDYQH� VWHþHYLQH�(XURSVNH�XQLMH�QD� VYLP�
UD]LQDPD� YODVWL� �� VUHGLãQMLP� WLMHOLPD� GUåDYQH� XSUDYH�� SUDYQLP� RVREDPD�� MHGLQLFDPD�
ORNDOQH�L�SRGUXþQH��UHJLRQDOQH��VDPRXSUDYH��NRPXQDOQLP�WUJRYDþNLP�GUXãWYLPD�L�GUXJLP�
LQVWLWXFLMDPD�X�VHNWRUX�XSUDYOMDQMD�YRGDPD��=D�RVWYDUHQMH�FLOMHYD�6WUDWHJLMH�XSUDYOMDQMD�
YRGDPD�L�SURYHGEX�(8�GLUHNWLYD�X�SRGUXþMX�YRGQRJ�VHNWRUD�ELWQD�MH�YLVRND�UD]LQD�VWDOQH�
VXUDGQMH�LVNXVQLK�QDGOHåQLK�L]YUãLWHOMD�SRVORYD�X�SRGUXþMX�YRGQRJRVSRGDUVNLK�GMHODWQRVWL�
L]� +UYDWVNLK� YRGD� L� 8SUDYH� YRGQRJD� JRVSRGDUVWYD� L� ]DãWLWH� PRUD� �� EH]� QHSRWUHEQLK�
SURPMHQD�VYDNH�þHWLUL�JRGLQH�
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9RGQRJRVSRGDUVNH� GMHODWQRVWL� LPDMX� YHOLNR� JRVSRGDUVWYHQR� L� GUXãWYHQR� ]QDþHQMH� ]D�
UD]YLWDN�VYDNH�GUåDYH��3RVWRMH�]DSLVL�L]�;,,��VWROMHüD�R�L]YRÿHQMX�UDGRYD�X�FLOMX�]DãWLWH�RG�
SRSODYQLK�YRGD�ULMHND�X�+UYDWVNRM��'DQD����UXMQD�������JRGLQH�X�.OLVL�MH�RGUåDQD�RVQLYDþND�
VNXSãWLQD� 'UXåWYD� ]D� UHJXODFLMH� ULMHNH� 9XNH� NDR� SUHGXYMHWD� L]JUDGQMH� PHOLRUDFLMVNLK�
NDQDOD�]D�RGYRGQMX�VXYLãQLK�YRGD�V�SROMRSULYUHGQLK�SRYUãLQD��2G�������JRGLQH����UXMQD�
VH�RELOMHåDYD�NDR�SRþHWDN�RUJDQL]LUDQRJ�YRGQRJ�JRVSRGDUVWYD�X�+UYDWVNRM��3RVWRML�QL]�
GRNXPHQWLUDQLK�SRND]DWHOMD�R�GXJRM�WUDGLFLML�L]YHGEH�UHJXODFLMVNLK�L�KLGURPHOLRUDFLMVNLK�
UDGRYD� QD� YHOLNRP� EURMX� VOLYQLK� SRGUXþMD� +UYDWVNH�� D� X� PDQMRM� PMHUL� L� QD� L]JUDGQML�
YRGRRSVNUEQLK�REMHNDWD��8�QL]X�GUåDYD�SRWYUÿHQR� MH�GD�R� UD]YRMX�YRGQRJRVSRGDUVNLK�
GMHODWQRVWL� RYLVL� L� VWXSDQM� UD]YRMD� SROMRSULYUHGH�� HQHUJHWLNH�� WXUL]PD�� SURPHWD� WH� QL]D�
LQGXVWULMVNLK�GMHODWQRVWL��NDR� L�XUEDQRJ�DOL� L� UXUDOQRJ� UD]YRMD��2�VWXSQMX� L]JUDÿHQRVWL� L�
IXQNFLRQLUDQMD� YRGQLK� JUDÿHYLQD� L� VXVWDYD� ]D� ]DãWLWX� RG� ãWHWQRJ� GMHORYDQMD� YRGD� RYLVL�
]DãWLWD�SULURGQLK�UHVXUVD�L�OMXGVNLK�GREDUD��9DåQRVW�YRGD�L�XSUDYOMDQMD�YRGDPD�SRWYUÿXMX�
L�SRUXNH���WHPH�*ODYQRJ�RGERUD�8MHGLQMHQLK�QDURGD�SULJRGRP�RELOMHåDYDQMD�6YMHWVNRJ�
dana voda od 1994. do danas.

3RUHG�L]QDODåHQMD�RSWLPDOQLK�WHKQLþNLK�L�¿QDQFLMVNLK�UMHãHQMD�YRGQLK�JUDÿHYLQD�L�VXVWDYD��
ELWQD�MH�L�SURYHGED�RSHUDWLYQRJ�]DNRQRGDYVWYD�X�SRGUXþMX�YRGD�L�YRGQRJ�JRVSRGDUVWYD��
1DåDORVW�X�+UYDWVNRM�VX�RG��������D�SRVHEQR�RG�������JRGLQH�XþHVWDOH�L]PMHQH�=DNRQD�
R�YRGDPD�L�=DNRQD�R�¿QDQFLUDQMX�YRGQRJ�JRVSRGDUVWYD��3RVOMHGLFD�WRJD�MH�XVSRUDYDQMH�
DNWLYQRVWL� L�SRVORYD�X�SURYHGEL�SURJUDPD�X�SRGUXþMX�YRGQRJ�JRVSRGDUVWYD��1DYHGHQH�
SRVOMHGLFH� VX� L� ]ERJ� XVWURMVWYD� QDGOHåQH� 8SUDYH� ]D� YRGRSULYUHGX� �� YRGH� �� YRGQR�
JRVSRGDUVWYR�NRMD�VH�VYDNH�þHWLUL�JRGLQH�QDOD]L�X�VDVWDYX�GUXJRJ�PLQLVWDUVWYD��3RVWRML�
QL]�SULURGQLK��WHKQLþNLK�L�¿QDQFLMVNLK�SRND]DWHOMD�NRML�XND]XMX�QD�RSUDYGDQRVW�XVWURMVWYD�
L� GMHORYDQMD� VDPRVWDOQH� 8SUDYH� ]D� YRGH� LOL� YRGQR� JRVSRGDUVWYR� L� QMHQR� XþLQNRYLWLMH�
GMHORYDQMH��]D�UD]OLNX�RG�RYLVQRVWL�X�VDVWDYX�ÄSURPMHQOMLYLK³�PLQLVWDUVWDYD�VYDNH�þHWLUL�
godine.
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6$ä(7$.��'XJRURþQL�VNXSRYL�SRGDWDND�L]�VODWNRYRGQLK��HVWXDULMVNLK�L�PRUVNLK�HNRVXVWDYD�
SUXåDMX� MHGLQVWYHQX� VOLNX� R� VORåHQRM� GLQDPLFL� XQXWDU� VDPLK� HNRVXVWDYD�� RVRELWR� NDGD�
LVWL�UHDJLUDMX�QD�DQWURSRJHQH�SULWLVNH�L�NOLPDWVNH�SURPMHQH��'XJRURþQR�SUDüHQMH�VWDQMD�
HNRVXVWDYD�GDQDV�MH�]QDþDMQR�]D�R]ELOMQH�UDVSUDYH�L�]DNOMXþNH�NRML�VH�RGQRVH�QD�NOLPDWVNH�
L� DQWURSRJHQH�XWMHFDMH�� �9DåQRVW�GXJRURþQLK� LVWUDåLYDQMD�X�YRGHQRP�RNROLãX�RSüHQLWR��
SRVHEQR� MH� ]QDþDMQD� NRG� WXPDþHQMD� JODYQLK� SURFHVD� XQXWDU� HNRVXVWDYD�� GHWHNWLUDQMX�
SRMDYD�NRMH�VH�LQDþH�QH�YLGH�X�NUDüLP�YUHPHQVNLP�UD]GREOMLPD��GRNXPHQWLUDQMX�¿]LNDOQLK��
NHPLMVNLK�L�ELRORãNLK�IHQRPHQD�WH�RWNULYDQMX�VORåHQRVWL�ELRJHRNHPLMVNLK�SURFHVD�NDR�L�
GLQDPLFL�SRSXODFLMD��RGQRVQR�HNRORJLML�]DMHGQLFD��
'XJRURþQL� SRGDFL� ����JRGLQD�� RG������� GR�������� R� HNRORãNRP� VXVWDYX�5RJR]QLþNRJ�
MH]HUD��MHGLQVWYHQRJ�PRUVNRJ�HNRVXVWDYD�QD�-DGUDQX��þLMD�MH�RVRELWRVW�SRMDYD�KLSRNVLþQR�
DQRNVLþQLK��RGQRVQR�HXNVLQVNLK�XYMHWD��MHGLQVWYHQLK�]D�-DGUDQ�L�6UHGR]HPOMH��5RJR]QLþNR�
MH]HUR�VH�SRND]DOR�NDR�LGHDODQ�PRGHO�]D�SUDüHQMH�SURPMHQD�X�RNROLãX��'XJRURþQL�SRGDFL�
XND]XMX�QD�NOLPDWVNH�SURPMHQH�NRMH�VH�X�MH]HUX�RþLWXMX�X�]DJULMDYDQMX�YRGHQRJ�VWXSFD��
DNXPXODFLML� WRNVLþQLK� VXO¿GD� L� DPRQLMDND� X� SULGQHQRP� DQRNVLþQRP� VORMX�� 8RþHQH�
SURPMHQH� VX� X� VNODGX� V� SURPMHQDPD� X� -DGUDQX� L� SUHGVWDYOMDMX� XSR]RUHQMH� QD�PRJXüH�
GDOMQMH�SURPMHQH�X�ELRJHRNHPLMVNLP�SURFHVLPD��NDR��L�X�VWUXNWXUL�åLYRWQLK�]DMHGQLFD��ãWR�
X�NRQDþQLFL�PRåH�GRYHVWL�L�GR�GHJUDGDFLMH�RYRJ�MH]HUVNRJ�HNRVXVWDYD�
./-8ý1(� 5,-(ý,�� GXJRURþQD� LVWUDåLYDQMD�� PRUVNL� HNRVXVWDYL�� 5RJR]QLþNR� MH]HUR��
KLSRNVLþQR�DQRNVLþQL�XYMHWL��DNXPXODFLMD�VXO¿GD��SURPMHQH�X�RNROLãX��-DGUDQVNR�PRUH

IMPORTANCE OF LONG-TERM INVESTIGATIONS IN THE 
ENVIRONMENT

$%675$&7�� /RQJ�WHUP� GDWD� VHWV� IURP� IUHVKZDWHU�� HVWXDULQH� DQG� PDULQH� HFRV\VWHPV�
SURYLGH�D�XQLTXH�LQIRUPDWLRQ�RQ�FRPSOH[�G\QDPLFV�ZLWKLQ�WKH�HFRV\VWHPV�WKHPVHOYHV��
HVSHFLDOO\�ZKHQ�WKH\�UHVSRQG�WR�DQWKURSRJHQLF�SUHVVXUHV�DQG�WKH�FOLPDWH�FKDQJH��7RGD\��
WKH\�EHFRPH�HYHQ�PRUH�LPSRUWDQW�VLQFH�WKH\�SOD\�D�NH\�UROH�LQ�FRPSUHKHQVLYH�GLVFXVVLRQV�
DQG�FRQFOXVLRQV�FRQFHUQLQJ�WKH�FOLPDWLF�DQG�DQWKURSRJHQLF�SUHVVXUHV���7KH�LPSRUWDQFH�
RI� ORQJ�WHUP�UHVHDUFK�LQ�WKH�DTXDWLF�HQYLURQPHQW�LV�FUXFLDO�IRU�PDQ\�UHDVRQV��VXFK�DV��
WKH� LQWHUSUHWDWLRQ� RI� WKH� PDLQ� SURFHVVHV� ZLWKLQ� HFRV\VWHPV�� GHWHFWLQJ� WKH� RFFXUUHQFH�
RI� FRPSOH[� FRQGLWLRQV�ZKLFK�PLJKW� EH� LQGLVFHUQLEOH� LQ� VKRUW�WLPH� VFDOH�� GRFXPHQWLQJ�
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SK\VLFDO�� FKHPLFDO� DQG� ELRORJLFDO� SKHQRPHQD� DQG� GLVFRYHULQJ� WKH� FRPSOH[LW\� RI�
LQWHUDFWLRQV�DV�ZHOO�DV�G\QDPLFV�DQG�WKH�SRSXODWLRQ�HFRORJ\���
,Q� WKDW�VHQVH�� ORQJ�WHUP�GDWD�����\HDUV�������������RQ�WKH�XQLTXH�K\SR[LF�DQR[LF�DQG�
HX[LQLF�PDULQH�HFRV\VWHP�RI�5RJR]QLFD�/DNH�UHSUHVHQW�D�XQLTXH�GDWD�VHW�IRU�WKH�$GULDWLF�
DQG�WKH�0HGLWHUUDQHDQ��7KH�ODNH�KDV�SURYHQ�WR�EH�DQ�LGHDO�WHVW�EHG�WR�WUDFN�FKDQJHV�LQ�
WKH�HQYLURQPHQW�LQGLFDWLQJ�WKH�FOLPDWH�FKDQJH�WKDW�UHÀHFWV�LQ�WKH�ZDUPLQJ�RI�WKH�ZDWHU�
FROXPQ�DQG�DFFXPXODWLRQ�RI� WR[LF�VXOSKLGH�DQG�DPPRQLXP�LQ� WKH�ERWWRP�OD\HU�RI� WKH�
ODNH��7KH�REVHUYHG�FKDQJHV�DUH�FRQJUXHQW�ZLWK�WKH�UHSRUWV�IRU�WKH�$GULDWLF�DQG�UHSUHVHQW�
D�SRWHQWLDO�WULJJHU�IRU�IXUWKHU��HYHQ�PRUH�VHYHUH�FKDQJHV��ZKLFK�FDQ�XOWLPDWHO\�OHDG�WR�WKH�
GHJUDGDWLRQ�RI�WKLV�ODNH�HFRV\VWHP�
.(<:25'6�� ORQJ�WHUP� VWXG\��PDULQH� HQYLURQPHQW�� 5RJR]QLFD� /DNH�� K\SR[LF�DQR[LF�
FRQGLWLRQV��VXO¿GH�DFFXPXODWLRQ��HQYLURQPHQWDO�FKDQJHV��$GULDWLF�6HD

1. UVOD

8�]QDQRVWL�� DOL� L� X�GUXãWYX� VYH�YLãH� MDþD� VYLMHVW� R�YDåQRVWL� W]Y��PDOLK�YRGHQLK� VXVWDYD�
�MH]HUD�� EDUH�� SRWRFL�� L]YRUL�� NDQDOL�� X� VPLVOX� QMLKRYH� ]DVWXSOMHQRVWL�� YDåQRVWL� ]D�
ELRUD]QROLNRVW�� XORJH� X� YRGRRSVNUEL� WH� QMLKRYH� RVMHWOMLYRVWL� XVOLMHG� DQWURSRJHQLK�
SRUHPHüDMD�WH�NOLPDWVNLK�SURPMHQD��%LJJV�L�GUXJL����������0DOL�YRGHQL�VXVWDYL��SRYUãLQH�
RG���P2�GR�����KD��RSüHQLWR�VSDGDMX�X�QDMEURMQLMD�VODWNRYRGQD�RNUXåHQMD��WH�VX�YDåQL�]D�
SUDüHQMH�ELRUD]QROLNRVWL��D�LPDMX�L�VYH�YHüX�XORJX�X�VPLVOX�LVNRULãWDYDQMD��HQJ��HFRV\VWHP�
VHUYLFH�GHOLYHU\���%LJJV�L�GUXJL���������7DNYL�VXVWDYL�þHVWR�SUHGVWDYOMDMX�QDMEROMH�SULPMHUH�
SUHRVWDOLK�QHWDNQXWLK�L�MRã�XYLMHN�QH]DJDÿHQLK�VWDQLãWD��D�þHVWR�VX�L�XWRþLãWH�]D�YUVWH�NRMH�
VX�QHVWDOH�L]�YHüLK��GHJUDGLUDQLK�YRGHQLK�HNRVXVWDYD��,VWRYUHPHQR��WR�VX�VXVWDYL�X�NRMLPD�
SURPMHQH�X�RNROLãX�PRJX�LPDWL�L�QHNROLNR�SXWD�YHüH�HIHNWH�X�RGQRVX�QD�YHOLNH�YRGHQH�
VXVWDYH��6WRJD�PDOL�YRGHQL�VXVWDYL�SUHGVWDYOMDMX�LGHDOQH�SULURGQH�ODERUDWRULMH�]D�SUDüHQMH�
SURPMHQD� X� RNROLãX�� SRJRWRYR� DNR� VX� SUHGPHW� GXJRURþQLK� LVWUDåLYDQMD�� 5RJR]QLþNR�
MH]HUR�MH�MHGDQ�RG�WDNYLK�SRVHEQLK�VXVWDYD�QD�MDGUDQVNRM�REDOL��þLML�VH�HNRVXVWDY�VXVWDYQR�
L�PXOWLGLVFLSOLQDUQR�LVWUDåXMH�RG�������JRGLQH�X�RNYLUX�UD]OLþLWLK�]QDQVWYHQR�LVWUDåLYDþNLK�
L�SULURGQR�]QDQVWYHQLK�SURMHNDWD�� �8�RYRP�UDGX�VXPLUDQR�MH�GXJRJRGLãQMH� LVWUDåLYDQMH�
GLQDPLNH�¿]LþNR�NHPLMVNLK�SDUDPHWDUD��WHPSHUDWXUH��NRQFHQWUDFLMH�VXO¿GD�L�DPRQLMDND�X�
DQRNVLþQRP�YRGHQRP�VORMX�5RJR]QLþNRJ�MH]HUD��5-��WH�MH�LVWDNQXWR�]QDþHQMH�SRVWLJQXüD�
'XJRURþQR� SUDüHQMH� GDQDV� MH� YUOR� YDåQR� ]D� R]ELOMQH� UDVSUDYH� L� ]DNOMXþNH� NRML� VH�
SRVHEQR� RGQRVH� QD� NOLPDWVNH� L� DQWURSRJHQH� XWMHFDMH� �$PHULFDQ� &KHPLFDO� 6RFLHW\�
PHHWLQJ��:DVKLQJWRQ�'&�� 6$'�� �������� 1HNL� RG� DNWXDOQLK� HNRORãNLK� SUREOHPD� QH� EL�
ELOL�SUHSR]QDWL�EH]�GXJRURþQLK�VWXGLMD��6FKOHVLQJHU����������1DGDOMH��PQRJL�SUREOHPL�X�
RNROLãX�X]URNRYDQL�VX�VSRULP�SURPMHQDPD�NRMH�QLVX�ODNR�XRþOMLYH��ýHVWR�SRVWRML�L]UDåHQD�
YDULMDELOQRVW�SRMHGLQLK�¿]LþNR�NHPLMVNLK�L�ELRORãNLK�SDUDPHWDUD�QD�WMHGQRM��PMHVHþQRM�L�
JRGLãQMRM�VNDOL��DOL�VH�VDPR�GXJRURþQLP�SUDüHQMHP�PRåH�SRND]DWL�WUHQG�XRþHQLK�YDULMDFLMD�
�6FKOHVLQJHU�� �������� 8� RNROLãX� VH�PRJX� SRND]DWL� QHSRVUHGQL� SULURGQL� LOL� DQWURSRJHQL�
XþLQFL� QD� HNRVXVWDYH� L� RUJDQL]PH�� DOL� VX� SRWUHEQL� L� ]DSLVL�PMHUHQMD� �NUDWNRURþQL�
GXJRURþQL��NRML�üH��SRND]DWL�VWDQMH�L�WUHQGRYH��WH�NRQFHQWUDFLMH�SRWHQFLMDOQLK�RQHþLãüLYDOD�
X�GDQRP�WUHQXWNX��
'XJRURþQD� LVWUDåLYDQMD� QLVX� RPLOMHQD� RG� VWUDQH� ¿QDQFLMHUD� MHU� QLVX� MHIWLQD�� SURWHåX� VH�
NUR]�QHNROLNR�YLãHJRGLãQMLK�SURMHNDWD�WH�VX�VXSURWQD�GDQDãQMHP�IRNXVX�QD�QHSRVUHGQLP�
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RWNULüLPD�� ,]X]HWQR� MH� YDåQR� LVWDNQXWL� GD� VDPR� GXJRURþQH� VWXGLMH� PRJX� SUHGVWDYOMDWL�
YMHURGRVWRMQX� ED]X� ]D� YUHGQRYDQMH� L� NUHLUDQMH� ]DNRQRGDYVWYD� XVPMHUHQRJ� QD� NRQWUROX�
NYDOLWHWH�RNROLãD��RQHþLãüHQMD�L�SUDüHQMH�WH�SRWHQFLMDOQX�SUHGLNFLMX�NOLPDWVNLK�SURPMHQD�
�6FKOHVLQJHU����������

5RJR]QLþNR� MH]HUR� X� QDURGX� SR]QDWR� NDR� =PDMHYR� RNR�� MHGLQVWYHQL� MH� PRUVNL� RNROLã�
�SRYUãLQD��������P2��GXOMLQD�����P��GXELQD����P���V�HXNVLQVNLP��DQRNVLþQL�YRGHQL�VORM�
RERJDüHQ�VXO¿GRP���L�HXWURIQLP�NDUDNWHULVWLNDPD��6OLND�����&LJOHQþNL�L�VXU����������������
L� UHIHUHQFH� XQXWDU��� 6PMHãWHQR� MH� QD� SROXRWRNX� *UDGLQD� QD� LVWRþQRM� REDOL� -DGUDQVNRJ�
PRUD� ����������1�����������(��X�EOL]LQL�PMHVWD�5RJR]QLFD��2VQRYQH�¿]LþNR�NHPLMVNH��
PLNURELRORãNH� L� ELRJHRNHPLMVNH� NDUDNWHULVWLNH� YRGHQRJ� VWXSFD� L� VHGLPHQWD� X� MH]HUX��
RSLVDQH�VX�X�EURMQLP�SXEOLNDFLMDPD��&LJOHQþNL�L�GUXJL���������������L�UHIHUHQFH�XQXWDU��
0DUJXã�L�GUXJL���������ýDQNRYLü�L�GUXJL�����������

granica oksija-anoksija

6OLND����5RJR]QLþNR�MH]HUR��SDQRUDPVNL�VQLPDN��L�YHUWLNDOQL�SUR¿O�MH]HUD�V�R]QDþHQLP�
WRþNDPD�X]RUNRYDQMD�X�DQRNVLþQRP��$��L�RNVLþQRP�YRGHQRP�VWXSFX��%���$QRNVLþQL�
YRGHQL�VORM�RERJDüHQ�MH�VXO¿GRP�X�NRQFHQWUDFLMDPD�GR���P0��NDR�L�DPRQLMDNRP�X�

NRQFHQWUDFLMDPD�GR�����X0�

'XJRURþQL� SRGDFL� WHPSHUDWXUH�� NRQFHQWUDFLMH� VXO¿GD� L� DPRQLMDND� SULNXSOMHQL� VX�
X]RUNRYDQMHP� YRGHQRJ� VWXSFD� MH]HUD� QD� ORNDFLML� $� �6OLND� ��� SRPRüX� �� OLWDUVNRJ�
1LVNLQRYRJ� FUSFD� X� PMHVHþQLP� L� VH]RQVNLP� LQWHUYDOLPD� NDR� ãWR� MH� YHü� SUHWKRGQR�
RSLVDQR� �&LJOHQþNL� L� GUXJL�� ������� ������ L� UHIHUHQFH� XQXWDU��� �7HPSHUDWXUD� MH�PMHUHQD�
+J� WHUPRPHWURP� L� &7'� VRQGRP� �+4��G� 3RUWDEOH� 0HWHU�� +$&+�� 86$�� LQ� VLWX, u 

VUHGLQL� MH]HUD��3ULOLNRP�X]RUNRYDQMD�SRVHEQD�SDåQMD�SRVYHWLOD� VH�RþXYDQMX�DQRNVLþQLK�
XYMHWD�X�SULNXSOMHQLP�X]RUFLPD��(OHNWURDQDOLWLþNH�YROWDPHWULMVNH�PHWRGH�NRULãWHQH�VX�]D�
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RGUHÿLYDQMH�VXO¿GD��%XUD�1DNLü�L�GUXJL��������GRN�MH�DPRQLMDN�RGUHÿLYDQ�VWDQGDUGQRP�
PHWRGRP�SR�6WULNODQGX� ��������.DNR�EL� VH�XWYUGLOL� GXJRURþQL� WUHQGRYL� X� WHPSHUDWXUL��
NRQFHQWUDFLML�VXO¿GD�L�DPRQLMDND�X�SULGQHQRP�YRGHQRP�VORMX�����P�GXELQH���NRULãWHQD�
MH�PHWRGD� OLQHDUQH� UHJUHVLMH�NRMD� VH� VDVWRMDOD�RG� L]UDþXQD� OLQHDUQRJ� WUHQGD�X�YUHPHQX�
]DMHGQR�VD�VH]RQVNLP�FLNOXVLPD��VH]RQVNL�FLNOXV�NRULãWHQ�MH�VDPR�X�VOXþDMX�WHPSHUDWXUH���

4. REZULTATI I RASPRAVA

5RJR]QLþNR�MH]HUR�MH�YUOR�SRJRGQR�]D�LVWUDåLYDQMH�SURFHVD�NRML�NRQWUROLUDMX�ELRJHRNHPLMX�
REDOQLK�SRGUXþMD���SRWHQFLMDOQR�KLSRNVLþQR�DQRNVLþQLK�VUHGLQD��6WUDWL¿NDFLMD�L�PLMHãDQMH�
YRGHQRJ�VWXSFD�X�MH]HUX�GLUHNWQR�VX�SRG�XWMHFDMHP�DWPRVIHUVNLK�SULOLND�WM��RGQRVD�L]PHÿX�
NROLþLQH�RERULQD�L�LVSDUDYDQMD��SURWRND�WRSOLQH��NDR�L�XþHVWDORVWL�HNVWUHPQLK�YUHPHQVNLK�
GRJDÿDMD�NRML� VX�GLUHNWQD�SRVOMHGLFD�RNROLãQLK�NOLPDWVNLK�SURPMHQD� �&LJOHQþNL� L�GUXJL��
��������7DNYH� HNVWUHPQH� YUHPHQVNH� SULOLNH� LPDMX� ]QDþDMDQ� XWMHFDM� QD� ELRJHRNHPLMX� L�
LQWHUDNFLMH� X� KUDQLGEHQRP� ODQFX� 5-�� =ERJ� VYRJ� PDORJ� YROXPHQD� L� ¿]LþNL� VWDELOQH�
VWUDWL¿NDFLMH�

6OLND����'XJRURþQL�SRGDFL�L�WUHQG�WHPSHUDWXUH�]D�SULGQHQL�YRGHQL�VORM�5RJR]QLþNRJ�
MH]HUD�����P�GXELQH�

6OLND����'XJRURþQL�SRGDFL�NRQFHQWUDFLMH�VXO¿GD��JRUH��L�DPRQLMDND��GROMH��X�SULGQHQRP�
YRGHQRP�VORMX�5RJR]QLþNRJ�MH]HUD����P�GXELQH�
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5-�RPRJXüXMH�LVWUDåLYDQMD�YDULMDELOQRVWL�QD�PDORM�SURVWRUQRM�L�¿QRM�YUHPHQVNRM�VNDOL��NDR�
L�LVWUDåLYDQMD�GXJRURþQLK�SURFHVD��,QWHJUDFLMD�GXJRURþQLK�SRGDWDND��RG�������GR�GDQDV��
¿]LNDOQR�NHPLMVNLK� SDUDPHWDUD�� � WHPSHUDWXUH�� NRQFHQWUDFLMH� VXO¿GD� L� DPRQLMDND� NDR�
JODYQLK�LQGLNDWRUD�DQRNVLþQLK�UHGRNV�XYMHWD��SRND]XMH�NDNR�5-��X]�VYRMH�PHURPLNWLþNH�
L� KRORPLNWLþNH� NDUDNWHULVWLNH�� PRåH� SRWHQFLMDOQR� VOXåLWL� L� NDR� ODERUDWRULM� ]D� SUDüHQMH�
RNROLãQLK�NOLPDWVNLK�SURPMHQD��1DLPH��GXJRURþQR�SUDüHQMH�DQRNVLþQRJ�SULGQHQRJ�VORMD�
QD����P�GXELQH�X�5-��X�YUHPHQVNRP�UD]GREOMX�RG�������GR�������JRGLQH�XND]XMH�QD�WUHQG�
SRUDVWD�WHPSHUDWXUH��6OLND����WH�SRUDVW�NRQFHQWUDFLMH�VXO¿GD�L�DPRQLMDND��6OLND�����
0RGHORP� OLQHDUQH� UHJUHVLMH� �U2  � ������ ����� SRX]GDQRVWL� L� S� � ���[��-18�� XWYUÿHQ� MH�
SRUDVW� WHPSHUDWXUH� RG� ���� 0&� �� ���� X� ��� JRGLQD� �6OLND� ���� RGQRVQR� VXO¿GD� �6OLND� ���
JRUH��RG�����P0������P0�X����JRGLQD��U2  �������������SRX]GDQRVWL�L�S� ����[��-6��WH�
DPRQLMDND��6OLND����RG���������X0�X����JRGLQD��U2 ������������SRX]GDQRVWL��S� ����[��-

3���8RþHQL� WUHQGRYL�SRUDVWD� MRã� VX� L]UDåHQLML� L� VWDWLVWLþNL� ]QDþDMQL� ]D�SHULRG�RG� ]DGQMLK�
���JRGLQD� ������� ±��������� NDGD�SRUDVW� VXO¿GD� L]QRVL� ����������P0��U2�  ������� �����
SRX]GDQRVWL��S� ����[��-3��SODYH�WRþNH�QD�JUDIX�VXO¿GD���3RWYUÿHQH�SURPMHQH�X�YRGHQRP�
VWXSFX�MH]HUD�X�VNODGX�VX�V�SUHGLNFLMDPD�JOREDOQLK�SURPMHQD�L�ãLUHQMD�KLSRNVLþQLK�RNROLãD�
�1RRQ� L�GUXJL���������3URPMHQH�XRþHQH�X�5-�X� VNODGX�VX� L� V�RSDåHQLP�SURPMHQDPD�X�
-DGUDQX�� SRSXW� SURPMHQH�YDULMDELOQRVWL� SRYUãLQVNH� WHPSHUDWXUH� �*UEHF� L� GUXJL�� ��������
SURPMHQH�X�SURVWRUQR�YUHPHQVNRM�UHSURGXFLELOQRVWL�PLNUREQH�KUDQLGEHQH�PUHåH��âROLü�
L�GUXJL����������WH�SURPMHQH�X�WHUPRKDOLQRM�FLUNXODFLML��9LOLELü�L�GUXJL�����������������6�
GUXJH�VWUDQH��SURXþDYDQMH�ELRORãNH�NDR�L�PLNURELRORãNH�UD]QROLNRVWL�X�5-�NRMD�NRQWUROLUD�
ELRJHRNHPLMVNR� NUXåHQMH� L� VSHFLMDFLMX� VXPSRUD� X� KRORPLNWLþQLP� L� VWUDWL¿NDFLMVNLP�
XYMHWLPD�XND]XMH�QD�SURPMHQX�SRSXODFLMD�RYLVQR�R�¿]LþNR�NHPLMVNLP�L�UHGRNV�XYMHWLPD�
NRML� SUHYODGDYDMX�X� YRGHQRP� VWXSFX� MH]HUD� �.UãLQLü� L� GUXJL�� �������&LJOHQþNL� L� GUXJL��
�������3MHYDF�L�GUXJL���������ýDQNRYLü�L�GUXJL���������ýDQNRYLü���������(NVWUHPQL�RNROLã�
5-� ]QDþDMQR� XWMHþH� QD� HNRORãNX� L�PHWDEROLþNX� UD]QROLNRVW� �LQWHUDNFLMH� X� KUDQLGEHQRP�
ODQFX��RVODQMDMXüL� VH�XJODYQRP�QD�GRPLQDQWQH�YUVWH�RG�NRMLK�EL�QHNH�YUOR� ODNR�PRJOH�
ELWL� L]JXEOMHQH� NDR� UH]XOWDW� SURPMHQD� X� RNROLãX� �&LJOHQHþNL� L� GUXJL�� ������� ýDQNRYLü�
��������6XNVFHVLMD�SODQNWRQVNLK�L�EDNWHULMVNLK�]DMHGQLFD�X�5-�XYMHWRYDQD�MH�SURPMHQRP�
UHGRNV�XYMHWD�XQXWDU�VDPRJ�YRGHQRJ�VWXSFD��&LJOHQHþNL�L�GUXJL���������ýDQNRYLü�L�GUXJL�
������� ýDQNRYLü� ��������9HüLQD�PLNUREQLK� ]DMHGQLFD� X� SULGQHQRP�� DQNRVLþQRP� VORMX�
MH]HUD� WLMHNRP� VWUDWL¿NDFLMH� QH�PRåH� VH� WDNVRQRPVNL� GHWDOMQR� RGUHGLWL�� ãWR� XND]XMH� QD�
SRVWRMDQMH�QRYLK�YUVWD�R�þLMLP�VH�PRUIRORãNLP�L�¿]LRORãNLP�]QDþDMNDPD�]D�VDGD�PDOR�]QD��
DOL�LVWR�WDNR�XND]XMH�QD�WR�GD�RYDNYL�RNROLãQL�VXVWDYL�MRã�XYLMHN�QLVX�GRYROMQR�LVWUDåHQL��
2GVXVWYR�QHNLK�ELWQLK�PLNURRUJDQL]DPD��QSU��QLWUL¿FLUDMXüLK�L�GHQLWUL¿FLUDMXüLK�EDNWHULMD��
LQGLNDWRU�MH�JXELWND��SRMHGLQLK�PHWDEROLþNLK�SXWHYD��YMHURMDWQR�XVOLMHG�UD]YRMD�L]QLPQR�
VSHFLMDOL]LUDQLK�VYRMWL�� ãWR�X�NRQDþQLFL�RNROLã�5-�þLQL� MHGLQVWYHQLP��DOL�X� LVWR�YULMHPH� L�
YUOR�RVMHWOMLYLP��ýDQNRYLü����������8VWDQRYOMHQH�GXJRURþQH�SURPMHQH�SRSXW�]DJULMDYDQMD�
YRGHQRJ�VWXSFD��WH�DNXPXODFLMH�VXO¿GD�L�DPRQLMDND�VYDNDNR�XWMHþX�QD�VWDELOQRVW�YRGHQRJ�
VWXSFD�� D�SRVOMHGLþQR� L�QD�NUXåHQMH�KUDQMLYLK� WYDUL� WH�SULPDUQX�SURGXNFLMX�RGQRVQR�QD�
PHWDEROLþNH� L�PLNURELRORãNH�SURFHVH��6�RE]LURP�GD�X�REDOQRP�PRUVNRP�SRMDVX� UDVWH�
SRMDYQRVW�KLSRNVLþQLK�L�DQRNVLþQLK�VUHGLQD��'LD]�L�GUXJL���������SUDüHQMH�IXQNFLRQLUDQMD�
HNRVXVWDYD� VOLþQLK� 5-�� YDåQR� MH� X� SUHGYLÿDQMX� EXGXüLK� JOREDOQLK� SURPMHQD�� 2EDOQD�
SRGUXþMD�� NDR�QDMQDVHOMHQLML� GLR�0HGLWHUDQD��(8� L� VYLMHWD� RSüHQLWR�� SRG�SRYHüDQLP� VX�
DQWURSRJHQLP� SULWLVNRP� NRML� GRYRGL� GR� HXWUR¿NDFLMH�� 'DQDV�� IHQRPHQL� SRYH]DQL� V�
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HXWUR¿NDFLMRP��XVNR�VX�SRYH]DQL�V�RNROLãQLP��RGQRVQR�NOLPDWVNLP�SURPMHQDPD�NRMH��GD�
EL�VH�SRWYUGLOH��PRUDMX�ELWL�SUDüHQH�QD�GXåRM�YUHPHQVNRM�VNDOL���

'XJRURþQD�PMHUHQMD� L� VNXSRYL� SRGDWDND�SUXåDMX� MHGLQVWYHQ�XYLG� QD� VORåHQX�GLQDPLNX�
ELRJHRNHPLMVNLK� L� ¿]LþNLK� SURFHVD� X� UD]OLþLWLP� HNRVXVWDYLPD� NRML�PRJX� ELWL� ]QDþDMQR�
PRGL¿FLUDQL� DQWURSRJHQLP� SULWLVFLPD� L� NOLPDWVNLP� SURPMHQDPD�� =D� SUDüHQMH� WDNYLK�
SURFHVD�� PXOWLGLVFLSOLQDUQD� LVWUDåLYDQMD�� NRMD� XNOMXþXMX� VXUDGQMX� L]PHÿX� UD]OLþLWLK�
NRPSOHPHQWDUQLK�LVWUDåLYDþNLK�JUXSD��RG�L]QLPQRJ�VX�]QDþDMD�
3RGDFL� SULNXSOMHQL� WLMHNRP� GXJLK� YUHPHQVNLK� LQWHUYDOD� SRND]XMX� NDNR� LQWHUDNFLMD�
L� UDYQRWHåD� L]PHÿX� ¿]LþNLK�� NHPLMVNLK�� L� ELRORãNLK� SURFHVD� XWMHþH� QD� YUHPHQVNX� L�
SURVWRUQX� UDVSRGMHOX� NHPLMVNLK� L� ELRORãNLK� YUVWD�� RGQRVQR� IXQNFLRQLUDQMH� HNRVXVWDYD�
RSüHQLWR��7DNYL�SRGDFL�RPRJXüXMX�GHWDOMQD�L�WRþQD�REMDãQMHQMD�L�UD]XPLMHYDQMH�SURFHVD�X�
HNRVXVWDYX��WH�SUXåDMX�XYLG�X�SRMDYH�NRMH�QLVX�YLGOMLYH�X�NUDüLP�YUHPHQVNLP�RNYLULPD��
6WRJD�� GXJRURþQD� LVWUDåLYDQMD� SUHGVWDYOMDMX� LGHDOQX� ED]X� ]D� YUHGQRYDQMH� L� NUHLUDQMH�
]DNRQRGDYVWYD� XVPMHUHQRJ� QD� NRQWUROX� NYDOLWHWH� RNROLãD� L� RQHþLãüHQMD� WH� SUDüHQMH� L�
SUHGLNFLMX�NOLPDWVNLK�SURPMHQD�
0DOL�L�L]ROLUDQL�YRGHQL�VXVWDYL�SRSXW�MH]HUD��PRUVNLK�L�VODWNRYRGQLK��L]X]HWQR�VX�RVMHWOMLYL�
QD� NOLPDWVNH� SURPMHQH� L� DQWURSRJHQH� XWMHFDMH�� WH�PRJX�SUHGVWDYOMDWL� GREUH�PRGHOH� ]D�
SURXþDYDQMH�X]URND�L�SRVOMHGLFD�NRMH�X�NULWLþQLP�VOXþDMHYLPD�GRYRGH�GR�HXWUR¿NDFLMVNLK�
SURFHVD�X]�UD]YRM�KLSRNVLþQR�DQRNVLþQLK�VWDQMD��.DR�LGHDODQ�SULPMHU�]D�SUDüHQMH�WDNYLK�
SURFHVD� QD� MDGUDQVNRM� REDOL�PRåH� VH� LVWDNQXWL� MHGLQVWYHQL�PRUVNL� RNROLã�5RJR]QLþNRJ�
jezera.
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>�@� *UEHF��%���0DWLF��)��%HJ�3DNODU�*���0RURYLF��0��3RSRYLF��5��9LOLELü��,���������Long-

WHUP�WUHQGV��YDULDELOLW\�DQG�H[WUHPHV�RI�LQ�VLWX�VHD�VXUIDFH�WHPSHUDWXUH�PHDVXUHG�
DORQJ�WKH�HDVWHUQ�DGULDWLF�FRDVW�DQG�LWV�UHODWLRQVKLS�WR�KHPLVSKHULF�SURFHVVHV��Pure

$SSOLHG�*HRSK\VLVW�KWWSV���GRL�RUJ���������V����������������
>�@� .UãLQLü��)��&DULü��0��9LOLþLü��'��&LJOHQHþNL��,���������7KH�FDODQRLG�FRSHSRG�$FDUWLD�

LWDOLFD�6WHXHU��SKHQRPHQRQ�LQ�WKH�VPDOO�VDOLQH�/DNH�5RJR]QLFD��(DVWHUQ�$GULDWLF�
FRDVW���-RXUQDO�RI�3ODQNWRQ�5HVHDUFK����������������

>��@� 0DUJXã��0��0RUDOHV�5H\HV��,��%XUD�1DNLü��(���%DWLQD��1���&LJOHQHþNL��,���������The

DQR[LF�VWUHVV�FRQGLWLRQV�H[SORUHG�DW�WKH�QDQRVFDOH�E\�$WRPLF�)RUFH�0LFURVFRS\�LQ�
KLJKO\�HXWURSKLF�DQG�VXO¿GLF�PDULQH�ODNH��&RQWLQHQWDO�VKHOI�UHVHDUFK������������

>��@� 1RRQ�� .�-�6XPDLOD�� 8�5�� 'LD]�� 5�-�� �������0DQDJLQJ� RFHDQ� HQYLURQPHQWV� LQ� D�
FKDQJLQJ�FOLPDWH, Elsevier, San Diego, USA.

>��@� 3MHYDF��3��.RUOHYLü��0��%HUJ��-��6��%XUD�1DNLü��(��&LJOHQHþNL��,��$PDQQ��5��2UOLü��
S, (2015) &RPPXQLW\�6KLIW�IURP�3KRWRWURSKLF�WR�&KHPRWURSKLF�6XO¿GH�2[LGDWLRQ�
IROORZLQJ�$QR[LF�+RORPL[LV�LQ�D�6WUDWL¿HG�6HDZDWHU�/DNH��$SSOLHG�(QYLURQPHQWDO�
0LFURELRORJ\��������������

>��@� 6FKOHVLQJHU��:���������/RQJ�WHUP�6WXG\��&LWL]HQ�6FLHQWLVW�
>��@� 6WULFNODQG�-�'�+��3DUVRQV��7�5���������$�SUDFWLFDO�KDQGERRN�RI�VHDZDWHU�DQDO\VLV.

%XOO��)LVK��5HV��%G��&DQ������������
>��@� âROLü��0��*UEHF��%��0DWLü��)��âDQWLü��'��âHVWDQRYLü��6��*ODGDQ��=��1��%RMDQLü��1��

2UGXOM�� 0�� -R]Lü�� 6�� 9UGROMDN��$�� ������� 6SDWLR�WHPSRUDO� UHSURGXFLELOLW\� RI� WKH�
PLFURELDO�IRRG�ZHE�VWUXFWXUH�DVVRFLDWHG�ZLWK�WKH�FKDQJH�LQ�WHPSHUDWXUH��/RQJ�WHUP�
REVHUYDWLRQV�LQ�WKH�$GULDWLF Sea��3URJUHV�LQ�2FHDQRJUDSK\��������������

>��@� 9LOLELü��,��âHSLü�-��3URXVW��1����������:HDNHQLQJ�RI�WKHUPRKDOLQH�FLUFXODWLRQ�LQ�WKH�
$GULDWLF�6HD��&OLPDWH�5HVHDUFK���������±����

>��@� 9LOLELü��,��=HPXQLN��3��âHSLü��-��'XQLü��1��0DU]RXN��2��0LKDQRYLü��+��'HQDPLHO���
C, Precali,R, Djakovac, T, (2019) 3UHVHQW�FOLPDWH� WUHQGV� DQG� YDULDELOLW\� LQ�
WKHUPRKDOLQH�SURSHUWLHV�RI�WKH�QRUWKHUQ�$GULDWLF�VKHOI��2FHDQ�6FL��'LVFXVV���KWWSV���
GRL�RUJ���������RV���������



1166

AUTORI

,]Y��SURI�GU��VF��,UHQD�&LJOHQHþNL�a
GU�VF���0LODQ�ýDQNRYLü�a
GU��VF��0DULMD�0DUJXã�a
GU�VF��,YLFD�-DQHNRYLü�a,

a� ,QVWLWXW�5XÿHU�%RãNRYLü��=DYRG�]D� LVWUDåLYDQMH�PRUD� L�RNROLãD� %LMHQLþND�����������
=DJUHE��+UYDWVND��LUHQD#LUE�KU, PFDQNRY#LUE�KU, 0DULMD�0DUJXV#LUE�KU, ivica.jan@

JPDLO�FRP



HRVATSKE VODE NA INVESTICIJSKOM VALU

7 .  H R V A T S K A  K O N F E R E N C I J A  O  V O D A M A

OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 4.04.

-  INFORMACIJE O VODNIM TIJELIMA I RIZICIMA OD 
POPLAVA

6$ä(7$.��3RGDFL�L]�3ODQD�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD��11��������VYH�YLãH�VH�NR-

ULVWH�X�VYDNRGQHYQRM�SUDNVL�XSUDYOMDQMD�YRGDPD��+UYDWVNH�YRGH�SUHPD�=DNRQX�R�SUDYX�
QD� SULVWXS� LQIRUPDFLMDPD� �11� ������ L� ������� GRVWDYOMDMX� SRGDWNH� L]� 3ODQD� XSUDYOMDQ-

MD�YRGQLP�SRGUXþMLPD�VYLP�]DLQWHUHVLUDQLP��3RGDFL�R�NDUDNWHULVWLNDPD�L�VWDQMX�YRGQLK�
WLMHOD� NDR� L� RSDVQRVWLPD� L� UL]LFLPD� RG� SRSODYD� NRULVWH� VH� ]D� SRWUHEH� SURFMHQH� XWMHFDMD�
QRYLK�]DKYDWD�QD�RNROLã��DOL�L�]D�QL]�GUXJLK�SRWUHED��8�UDGX�MH�GDQ�VLVWHPDWL]LUDQ�SUHJOHG��
LVSRUXþHQLK�SRGDWDND��VDGUåDM�LQIRUPDFLMD�WH�PRJXüLK�XQDSUHÿHQMD�VXVWDYD�LQWHUSUHWDFLMH�
SRGDWDND�NRML�VH�GRVWDYOMDMX�]D�UD]OLþLWH�SRWUHEH�
./-8ý1(�5,-(ý,� 2NYLUQD�GLUHNWLYD�R�YRGDPD��þODQDN������YRGQD�WLMHOD��UL]LN�RG
poplava

RIVER BASIN MANAGEMENT PLAN IN PRACTICE -
INFORMATION ON WATER BODIES AND FLOOD RISKS

$%675$&7��'DWD� IURP� WKH�5LYHU�%DVLQ�0DQDJHPHQW�3ODQ� �2*�������� LV� LQFUHDVLQJO\�
XVHG�LQ�HYHU\GD\�ZDWHU�PDQDJHPHQW�SUDFWLFHV��$FFRUGLQJ�WR�WKH�$FW�RQ�WKH�5LJKW�RI�$F-
FHVV�WR�,QIRUPDWLRQ��2*�������DQG���������+UYDWVNH�YRGH�SURYLGH�GDWD�IURP�WKH�5LYHU�
%DVLQ�0DQDJHPHQW�3ODQ�WR�DOO� LQWHUHVWHG�SDUWLHV��'DWD�RQ�WKH�FKDUDFWHULVWLFV�DQG�VWDWXV�
RI�ZDWHU�ERGLHV�DV�ZHOO�DV�RQ�ÀRRG�KD]DUGV�DQG�ULVNV�LV�XVHG�IRU�DVVHVVLQJ�WKH�LPSDFW�RI�
QHZ�LQWHUYHQWLRQV�RQ�WKH�HQYLURQPHQW�DQG�D�YDULHW\�RI�RWKHU�QHHGV��7KH�SDSHU�SURYLGHV�D�
V\VWHPDWLF�RYHUYLHZ�RI�WKH�GHOLYHUHG�GDWD��FRQWHQW�RI�LQIRUPDWLRQ�DQG�SRVVLEOH�LPSURYH-
PHQWV�RI�WKH�V\VWHP�IRU�LQWHUSUHWLQJ�GDWD�GHOLYHUHG�IRU�GL൵HUHQW�SXUSRVHV��
.(<:25'6� ZDWHU�)UDPHZRUN�'LUHFWLYH� $UWLFOH������ZDWHU�VWDWXV��ÀRRG�ULVNV

1. UVOD 

3ULVWXSDQMHP� (XURSVNRM� XQLML� L� SULKYDüDQMHP� HXURSVNRJ� RNYLUD� XSUDYOMDQMD� YRGDPD�
L� XSUDYOMDQMD�SRSODYQLP� UL]LFLPD�� SRVWHSHQR� VH�X�YRGQRJRVSRGDUVNX�SUDNVX�XYRGL� QL]�
SUDWHüLK�SRVWXSDND�NRMH�VH�WLP�RNYLURP�]DKWLMHYDMX��3RVWL]DQMH�FLOMHYD�]DãWLWH�YRGD�RGQRV-



1168 Marina Barbalić, Darko Barbalić, Đorđa Medić, Danko Biondić

QR�YRGQRJ�RNROLãD��NDR�L�UL]LN�GD�RQL�QHüH�ELWL�SRVWLJQXWL�QD�NUDMX�SODQVNRJ�UD]GREOMD�MH�
SRVWDR�MHGDQ�RG�]QDþDMQLMLK�LQGLNDWRUD�X�XSUDYOMDQMX�YRGDPD�D�]DVQLYD�VH�QD�SR]QDYDQMX�
VWDQMD�YRGQLK�WLMHOD��3RVOMHGLþQR��VWDQMH�YRGQLK�WLMHOD��SURJODãHQR�X�3ODQX�XSUDYOMDQMD�YRG-

QLP�SRGUXþMLPD�SRVWDMH�SUHGPHW�]DQLPDQMD�VYH�YHüHJ�EURMD�]DLQWHUHVLUDQLK�
7DNR��RVLP�]D�SRWUHEH�UD]QLK�LVWUDåLYDQMD��]QDQVWYHQLK�SUHJOHGD��VWXGLMD�L�VOLþQR��=DNR-

QRP�R�YRGDPD��SUHPD�]DKWMHYX�'LUHNWLYH���������(=�(XURSVNRJ�SDUODPHQWD�L�9LMHüD�RG�
����OLVWRSDGD�������R�XVSRVWDYL�RNYLUD�]D�GMHORYDQMH�=DMHGQLFH�X�SRGUXþMX�YRGQH�SROLWLNH�
L]PLMHQMHQD� L�GRSXQMHQD��X� WHNVWX�2NYLUQD�GLUHNWLYD�R�YRGDPD���]D�VYH�QRYH�]DKYDWH� L�
DNWLYQRVWL�X�RNROLãX�NRML�PRJX�QDUXãLWL�GREUR�VWDQMH�YRGD�L�WLPH�GRYHVWL�X�SLWDQMH�LVSXQ-

MDYDQMH�FLOMHYD�]DãWLWH�YRGD�RGQRVQR�YRGQRJ�RNROLãD��]DKWMHYD�VH�SURYHVWL�RGJRYDUDMXüX�
DQDOL]X�XWMHFDMD�]DKYDWD�QD�VWDQMH�YRGD��=QDþL��XNROLNR�VH�]D�DNWLYQRVW�LOL�]DKYDW�X�SURV-
WRUX�]DKWMHYD�SURYHGED�SURFMHQH�XWMHFDMD�QD�RNROLã��RQGD�MH�SRVWXSDN�XWYUÿLYDQMD�QMHJR-

YRJ�XWMHFDMD�QD�VWDQMH�YRGD��SRVWL]DQMH�FLOMHYD�]DãWLWH�YRGD��XNOMXþHQ�X�VDPX�SURFMHQX�L�WR�
NDR�SRVHEQR�REUDÿHQR�SRJODYOMH��$NR�MH�]DKYDW�LOL�DNWLYQRVW�LVSRG�SUDJD�]QDþDMQRVWL�NRML�
]DKWMHYD�SURFMHQX�XWMHFDMD�QD�RNROLã� �RGUHÿHQ�8UHGERP�R�SURFMHQL�XWMHFDMD�]DKYDWD�QD�
RNROLã��1DURGQH�QRYLQH��EU��������L��������LVWRYUVQD�DQDOL]D�VH�SURYRGL�X�VNORSX�L]GDYDQMD�
YRGRSUDYQLK�DNDWD��D�XNROLNR�DQDOL]D�SRNDåH�GD�üH�]DKYDW�LOL�DNWLYQRVW�SRJRUãDWL�VWDQMH�
YRGD��SRNUHüH�VH�GDOMQML�SRVWXSDN�NRMLP�VH�]DKYDW�HYHQWXDOQR�PRåH�RGREULWL�X]�LVSXQMD-
YDQMH�GRGDWQLK�XYMHWD�
-HGQDNR� WRPH� L� YRGQRJRVSRGDUVNR� SODQLUDQMH� MH� SRVWDOR� NRPSOHNVQLMH�� 7DNR� 2NYLU-
QD�GLUHNWLYD�R�YRGDPD�]DKWMHYD�GD�VH�X�3ODQX�XSUDYOMDQMD�YRGQLP�SRGUXþMLPD�SULNDåX�L�
REUD]ORåH�VYL�QRYRQDVWDOL�]DKYDWL�L�DNWLYQRVWL�X�SURVWRUX�]D�NRMH�MH�GRND]DQR�GD�XWMHþX�QD�
VWDQMH�YRGQLK�WLMHOD��SURFLMHQL�VWDQMH�YRGQLK�WLMHOD�QD�NUDMX�SODQVNRJ�UD]GREOMD��D�EXGXüL�
UD]YRM�XNOMXþL�X�RGUHÿLYDQMH�SRGUXþMD�SRWHQFLMDOQR�]QDþDMQRJ�UL]LND�RG�SRSODYD�L�VOLþQR�
3RVHEDQ�GRGDWQL�SUREOHP�NRML�VH�MDYOMD�MH�YH]DQ�X]�SLWDQMH�SURFMHQH�NXPXODWLYQRJ�HIHN-

WD�RGQRVQR�NXPXODWLYQRJ�XWMHFDMD�YLãH�]DKYDWD�X�SURVWRUX�QD�VWDQMH�YRGD��1DLPH��þHVWR�
VH� GRJDÿD�GD�YLãH� SURMHNDWD�� NRML� VH� SRNUHüX�QHRYLVQR� MHGDQ�RG�GUXJRJD�� UDþXQDMX�QD�
LVWL�YRGQL�UHVXUV�NRML�UDGL�QMLKRYLK�NXPXODWLYQLK�XWMHFDMD�SRVWDMH�SUHRSWHUHüHQ��RGQRVQR�
FLOMHYL�]DãWLWH�YRGD�L�YRGQRJ�RNROLãD��QDMPDQMH�GREUR�VWDQMH�YRGQLK�WLMHOD��QH�PRJX�ELWL�
GRVWLJQXWL�
,VWRYUHPHQR��+UYDWVND�VH�QDOD]L�SRG�YHOLNLP�SULWLVNRP�ÄSRYODþHQMD³�HXURSVNLK�VUHGVWDYD�
NRMLPD�VH�¿QDQFLUDMX�UD]YRMQL�SURMHNWL�RG�NRMLK�PQRJL�PRJX�ELWQR�XWMHFDWL�QD�VWDQMH�YRGD��
þLMH�RGUåDQMH�MH�LPSHUDWLY�

2. SUSTAV ZA DISTRIBUCIJU INFORMACIJA

2VQRYQH� LQIRUPDFLMH�R�VWDQMX�YRGQRJ� WLMHOD�NDR�RVQRYQH�SRGORJH�]D�SURFMHQX�XWMHFDMD�
RGUHÿHQH�DNWLYQRVWL� LOL� ]DKYDWD�X�SURVWRUX�QD� VWDQMH�YRGD� VX� VLVWHPDWL]LUDQH�X�REUDVFX�
,]YDGDN�L]�UHJLVWUD�YRGQLK�WLMHOD��.DNR�EL�VH�]DGRYROMLOH�UD]OLþLWH�SRWUHEH��D�QDURþLWR�]ERJ�
�� YHOLNRJ�EURMD�]DKWMHYD�]D�L]YDWNRP�L]�UHJLVWUD�YRGQLK�WLMHOD�L�LQIRUPDFLMDPD�R�UL]LFLPD�
RG�SRSODYD�NRML�VX�SRþHOL�SULVWL]DWL�

�� SRWUHEH�GD�VH�YHOLND�NROLþLQD�LQIRUPDFLMD�SUXåL�X�MDVQRM�L�UD]XPOMLYRM�IRUPL��X]�GRGDWQD�
SRMDãQMHQMD�

�� SRWUHEH�GD�VH�XSLWL�VLVWHPDWL]LUDMX�NDNR�EL�VH�PRJOL�NRULVWLWL�]D�SODQVNH�DNWLYQRVWL�
�� SRWUHEH� GD� VH� RPRJXüL� SUDüHQMH� SRGDWDND� NRML� SRVWDMX� GLR� XSUDYQRJ� SRVWXSND� NUR]�
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VWXGLMH�XWMHFDMD�QD�RNROLã�L�YRGRSUDYQH�DNWH�
�� SRWUHEH�GD�VH�X�YHüLQL�VOXþDMHYD�LQIRUPDFLMH�L]GDMX�X�YUOR�NUDWNRP�URNX�
SRVWDOR�MH�RþLJOHGQR�GD�MH�SRWUHEQR�XVSRVWDYLWL�VXVWDY��NRMLP�EL�VH�ULMHãLOL�QDYHGHQL�L]D-
]RYL��D�QDURþLWR�VWRJD�ãWR�VH�VYH�DNWLYQRVWL�SUXåDQMD�LQIRUPDFLMD�]DLQWHUHVLUDQLP�SURYRGH�
X�VNORSX�VWDQGDUGQLK�DNWLYQRVWL�L�YUOR�RJUDQLþHQLK�NDSDFLWHWD�6HNWRUD�UD]YLWND�L�=DYRGD�
]D�YRGQR�JRVSRGDUVWYR�X�+UYDWVNLP�YRGDPD��.DNR�VH�QH�EL�XVSRVWDYOMDOL�GRGDWQL�NDQDOL�
NRPXQLNDFLMH��D�SRMHGQRVWDYLOL�DGPLQLVWUDWLYQL�SRVWXSFL�WH�RODNãDR�SULVWXS�SRGQRVLWHOMLPD�
]DKWMHYD�L�RGJRYDUDQMH�QD�]DKWMHY�X�]DNRQVNRP�URNX��NRULVQLFL�NRMLPD�MH�SRWUHEQD�LQIRU-
PDFLMD�]DKWMHYH�GRVWDYOMDMX�VOXåEHQLNX�]D�GDYDQMH�LQIRUPDFLMD�VXNODGQR�=DNRQX�R�SUDYX�
QD�SULVWXS� LQIRUPDFLMDPD��QDMþHãüH� HOHNWURQLþNRP�SRãWRP��9HüLQD�SRGQRVLWHOMD� ]DKWMH-
YD�� LDNR� WR�QLMH�REDYH]QR��QDYRGL� UD]ORJ�]ERJ�NRMHJ� WUDåL�SULVWXS� LQIRUPDFLML�RGQRVQR�
QDPMHQX�NRULãWHQMD� LQIRUPDFLMH��8NROLNR� MH� ULMHþ�R� LQIRUPDFLMDPD�SRWUHEQLP�]D� L]UDGX�
SURFMHQH�SULKYDWOMLYRVWL�]DKYDWD�QD�VWDQMH�YRGQRJ�WLMHOD��WDGD�MH�X�YHüLQL�VOXþDMHYD��GRVWXS-

QD� LQIRUPDFLMD�R�QRVLWHOMX�]DKYDWD��/RNDFLMD�VH�QDMþHãüH�GRVWDYOMD�NDR�YHü�SULSUHPOMHQ�
REXKYDW�]DKYDWD�X�QHNRP�RG�&$'�LOL�*,6�IRUPDWD��X�SULYLWNX�HOHNWURQLþNH�SRãWH��,VWLP�
]DKWMHYRP�VH�WUDåH�L�RVWDOL�SRGDFL��KLGURORãNL�SRGDFL��UH]XOWDWL�DQDOL]D�VD�PMHUQLK�SRVWDMD�
L�GU���VXNODGQR�=DNRQX�R�SUDYX�QD�SULVWXS�LQIRUPDFLMDPD��3ULSUHPOMHQL�SRGDFL�VH�VWUDQFL�
GRVWDYOMDMX�HOHNWURQLþNRP�SRãWRP��3RGQHVHQL�]DKWMHYL�XSLVXMX�VH�X�8SLVQLN�R�]DKWMHYLPD��
SRVWXSFLPD�L�RGOXNDPD�R�RVWYDULYDQMX�SUDYD�QD�SULVWXS�LQIRUPDFLMDPD�L�SRQRYQX�XSRUDEX�
LQIRUPDFLMD��8SLVQLN���3RYMHUHQLNX�]D�LQIRUPLUDQMH�SUL�8UHGX�SRYMHUHQLND�]D�LQIRUPLUDQMH�
GRVWDYOMD�VH�L]YMHãüH�R�SURYHGEL�=DNRQD�R�SUDYX�QD�SULVWXS�LQIRUPDFLMDPD��NRMH�RQ�SRG-

QRVL�+UYDWVNRP�VDERUX��

3. INFORMACIJE

,QIRUPDFLMH�NRMH�VH�SUXåDMX�VWUDQNDPD�VX�X�YHü�SUHG�GH¿QLUDQLP�REOLFLPD�L�IRUPDWLPD�
NRML�RPRJXüDYDMX�ODNãH�UD]XPLMHYDQMH�L�NRULãWHQMH��7DNR�,]YDGDN�L]�UHJLVWUD�YRGQLK�WLMHOD�
VDGUåL�
�� DGPLQLVWUDWLYQH�LQIRUPDFLMH��ãLIUD��QD]LY��YRGQR�SRGUXþMH��SRGVOLY��GUåDYD�WH�REDYH]X�
L]YMHãWDYDQMD��

�� NDUDNWHULVWLNH��NDWHJRULMD��HNRUHJLMD��HNRWLS��L]PLMHQMHQRVW��YHOLþLQD��GXåLQD�]D�WHNXüLFH�
RGQRVQR�SRYUãLQD�]D�VWDMDþLFH��

�� SULSDGDMXüD�]DãWLüHQD�SRGUXþMD��WLMHOD�SRG]HPQH�YRGH�WH�PMHUQH�SRVWDMH�NDNYRüH�
�� VWDQMH� YRGQRJ� WLMHOD� SUHPD� VYLP� LQGLNDWRULPD� �ELRORãNLP�� ¿]LNDOQR� NHPLMVNLP��
KLGURPRUIRORãNLP��VSHFL¿þQLP�RQHþLãüXMXüLP�WYDULPD��NHPLMVNLP��

� �� 6WDQMH�SUHPD�PRQLWRULQJX�X�WUHQXWNX�L]UDGH�SODQD��DJUHJLUDQR�QD�GYD�QDþLQD��V�RE]L-
URP�GD�ELRORãNL�PRQLWRULQJ�QLMH�SURYHGHQ�X�SRWSXQRVWL���

� �� 3URFLMHQMHQR�VWDQMH�QD�NUDMX�SODQVNRJ�FLNOXVD�RGQRVQR�������JRGLQH��WH�SURFLMHQMHQR�
VWDQMH�QDNRQ�SRWSXQH�LPSOHPHQWDFLMH�RVQRYQLK�PMHUD�

�� SURFLMHQMHQL�UL]LN�QHSRVWL]DQMD�GREURJ�VWDQMD�QD�NUDMX�SODQVNRJ�FLNOXVD�
�� SUHJOHGQX�NDUWX�YRGQRJ�WLMHOD�
�� RVWDOH�SUDWHüH�LQIRUPDFLMH�
6� RE]LURP� QD� NROLþLQX� LQIRUPDFLMD�� SRGDFL� VX� VLVWHPDWL]LUDQL� X� ÄSGI³� GRNXPHQWX� NRML�
SUDWH�SURVWRUQL�SRGDFL�R�SRORåDMX�YRGQLK�WLMHOD�
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6OLND����3ULND]�LQIRUPDFLMD�R�VWDQMX�MHGQRJ�YRGQRJ�WLMHOD�X�SGI�IRUPDWX

,QIRUPDFLMH�R�RSDVQRVWL�L�UL]LFLPD�RG�SRSODYD�VDGUåH
�� 3URVWRUQH�SRGDWNH�R�
� �� 3RGUXþMLPD�SRWHQFLMDOQR�]QDþDMQLK�UL]LND�RG�SRSODYD�
� �� 2SDVQRVWL�RG�SRSODYD����VFHQDULMD��
� �� 5L]LFLPD�RG�SRSODYD����VFHQDULMD��
�� 3UHJOHGQH�NDUWH�R�RSDVQRVWLPD�L�UL]LFLPD�RG�SRSODYD�X�ÄSGI³�IRUPDWX�
�� 3UDWHüH�LQIRUPDFLMH�R�SRGDFLPD�
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6OLND����3UHJOHGQD�NDUWD�UL]LND�RG�SRSODYD�X��SGI�IRUPDWX

3UHPD�SRWUHEL��QDYHGHQH�SRGDWNH�SUDWH�GRGDWQD�SRMDãQMHQMD��XSXWH��WXPDþHQMD�WH�RVWDOH�
LQIRUPDFLMH�]DWUDåHQH�X�]DKWMHYX�

4. PROVEDENE AKTIVNOSTI

.DGD� VH� VLVWHPDWL]LUDMX�DNWLYQRVWL�QD� L]GDYDQMX� LQIRUPDFLMD�PRåH� VH�]DNOMXþLWL�GD� MH�X�
UD]GREOMX�RG�VLMHþQMD�������JRGLQH�GR�NUDMD�NRORYR]D�������JRGLQH�]DSULPOMHQR�XNXSQR�
�����]DKWMHYD��X�SURVMHNX����PMHVHþQR���RG�þHJD������X�SURVMHNX����PMHVHþQR��YH]DQLK�
]D�L]UDGX�HODERUDWD�]DãWLWH�RNROLãD�]D�RFMHQX�R�SRWUHEL�SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã�
(Slika 3).

2G� ]DKWMHYD� YH]DQLK� ]D� SRWUHEH� L]UDGH� HODERUDWD� ]DãWLWH� RNROLãD� ]D� RFMHQX� R� SRWUHEL�
SURFMHQH�XWMHFDMD�]DKYDWD�QD�RNROLã��X�YHüLQL�VOXþDMHYD�VH�WUDåL�LQIRUPDFLMD�R�VWDQMX�YRG-

QLK�WLMHOD���������GRN�VH�SRGDFL�R�UL]LFLPD�RG�SRSODYD�]DKWLMHYDMX�X�QHãWR�PDQMH�RG�SROD�
�������]DKWMHYD�
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6OLND����,QIRUPDFLMH�NRMH�VH�]DKWLMHYDMX�]D�SRWUHEH�HODERUDWD�]DãWLWH�RNROLãD

6OLND����'LQDPLND�SULVWL]DQMD�L�REUDGH�]DKWMHYD
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8NROLNR�VH�SURPDWUD�SURVWRUQD�UDVSRGMHOD��RþLJOHGQR�MH�GD�VH�QDMYLãH�]DKWMHYD�RGQRVL�QD�
YHOLNH�JUDGRYH�LOL�QMLPD�VXVMHGQD�QDVHOMD��=DJUHE�����]DKWMHYD���.DUORYDF�������6ROLQ�������
6HVYHWH��6ODYRQVNL�%URG��6SOLW��=DSUHãLü��6WUDKRQLQHF��'XJRSROMH��-HåGRYHF������

Slika 5. 3URVWRUQD�UDVSRGMHOD�ORNDFLMD6OLND����3URVWRUQD�UDVSRGMHOD�ORNDFLMD

8NROLNR�VH�SURPDWUD� VLVWHPDWL]DFLMD�]DKWMHYD�SUHPD�SRNUHWDþLPD�DNWLYQRVWL� ]D�NRMH� VX�
XSXüHQL�]DKWMHYL��X�YHüLQL�VOXþDMHYD�WR�MH�XUEDQL�UD]YRM�NRML�XNOMXþXMH�VXVWDYH�MDYQH�YR-

GRRSVNUEH�L��LOL�RGYRGQMH��RGODJDOLãWD�RWSDGD�WH�JRVSRGDUVNH�JUDÿHYLQH��D�VOLMHGH�JD�SURP-

HW�WH�LQGXVWULMD�

6OLND����3RNUHWDþL�DNWLYQRVWL
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9LãH�RG�SRORYLQH�]DSULPOMHQLK�]DKWMHYD�YH]DQLK�]D�XUEDQL�UD]YRM��RGQRVQR�MHGQD�ãHVWLQD�
RGQRVL�VH�QD�UD]YRM�VXVWDYD�MDYQH�YRGRRSVNUEH�L�LOL�RGYRGQMH�ãWR�XND]XMH�QD�YHOLNH�QD-
SRUH�NRML�VH�XODåX�X�GRVWL]DQMH�FLOMHYD�'LUHNWLYH�9LMHüD��������(=�RG�����VYLEQMD�������
R�SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD��6/�/�����������������GRSXQMHQD��'LUHNWLYH�
9LMHüD�������(=�RG����VWXGHQRJD�������R�NDNYRüL�YRGH�QDPLMHQMHQRM�]D�OMXGVNX�SRWURãQMX�
�6/�/�����������������L�2NYLUQH�GLUHNWLYH�R�YRGDPD�

3ULND]DQL� VXVWDY� MH�� QD� WHKQLþNRM� UD]LQL�� NRULãWHQMHP� XJODYQRP� SRVWRMHüLK� DGPLQLVWUD-
WLYQLK�SRVWXSDND��XVSLR�SRVWDYLWL� WHPHOMH�]D�SRWSXQX�SULPMHQX�RNYLUD�NRML�EL�DGUHVLUDR�
EXGXüH�UD]YRMQH�SURMHNWH�X�NRQWHNVWX�XSUDYOMDQMD�YRGDPD��3ULVWXS�L�DODW�VX�SUHGVWDYOMHQL�
QD�QLYRX�(XURSVNH�XQLMH�QD�VDVWDQFLPD�WHKQLþNLK�UDGQLK�JUXSD�L�UDGLRQLFDPD�NDR�SULPMHUL�
SUDNVH�L�LQLFLMDWLYD�GUåDYD�þODQLFD��ãWR�SR]LWLYQR�XWMHþH�QD�SHUFHSFLMX�+UYDWVNH�NDR�þODQLFH�
NRMD�DNWLYQR�SULVWXSD�L]D]RYLPD�L�QXGL�UMHãHQMD�]D�QMLK��NRMD�PRJX�ELWL�LQVSLUDWLYQD�L�]D�
GUXJH��7DNRÿHU��SULND]DQH�VLVWHPDWL]LUDQH�LQIRUPDFLMH�GRELYHQH�L]�VXVWDYD�VX�LVNRULãWHQH�
L�NDR�SRGORJD�]D�SUYL�SODQVNL�GRNXPHQW�±�3UHWKRGQX�SURFMHQX�UL]LND�RG�SRSODYD�������
godine.

'R�XVSRVWDYH�SRWSXQRJ�VXVWDYD�SRWUHEQR�MH�SRGX]HWL�MRã�QL]�WHKQLþNLK�SREROMãDQMD�NRMH�MH�
PRJXüH�SRVWLüL�X�NRQVHNXWLYQLP�NRUDFLPD��NDR�ãWR�VX�
�� 8�,]YDGFLPD�L]�UHJLVWUD�YRGQLK�WLMHOD��SULND]DWL�SURJUDP�PMHUD�YH]DQLK�]D�SRMHGLQR�

YRGQR�WLMHOR��]D�ãWR�MH�SRWUHEQR�SUHWKRGQR�GH¿QLUDWL�WRþQH�SURVWRUQH�REXKYDWH�VYDNH�
RG�PMHUD�NRMH�VX�X�QDGOHåQRVWL�SRMHGLQLK�GLRQLND�D�GH¿QLUDQL�VX�RSLVQR�SD�QLMH�PRJXüD�
QMLKRYD�UDþXQDOQD�LQWHUSUHWDFLMD�

�� 8�,]YDGFLPD�L]�UHJLVWUD�YRGQLK�WLMHOD��SUXåLWL�LQIRUPDFLMH�R�RVWDOLP�]DKWMHYLPD�RGQRV-
QR�LQIRUPDFLMH�R�NXPXODWLYQLP�XWMHFDMLPD�YLãH�EXGXüLK�SURMHNDWD�

�� 2PRJXüLWL�L�RVWYDULWL�EROMX�LQWHJUDFLMX�LQIRUPDFLMD��RGQRVQR�MHGLQVWYHQX�LQIRUPDFLMX�
R�VWDQMX�YRGQLK�WLMHOD�SUHPD�2NYLUQRM�GLUHNWLYL�R�YRGDPD�L�UL]LND�RG�SRSODYD�SUHPD�
'LUHN�WLYL� ��������(=�(XURSVNRJ�SDUODPHQWD� L�9LMHüD�RG����� OLVWRSDGD�R�SURFMHQL� L�
XSUDYOMDQMX�SRSODYQLP�UL]LFLPD��6/�/������������������LWG��

�� 3URãLULWL�VXVWDY�]D�L]GDYDQMH�GRGDWQLK�LQIRUPDFLMD�R�YRGQLP�WLMHOLPD�VSHFL¿þQLP�]D�
SULMHOD]QH�L�SULREDOQH�YRGD�WH�SRG]HPQH�YRGH�

�� 3REROMãDWL�NYDOLWHWX�L�SRX]GDQRVW�RVQRYQLK��QDURþLWR�SURVWRUQLK�SRGDWDND�
�� ,SDN��L�QDGDOMH�QDMYHüL�VX�RUJDQL]DFLMVNL�L]D]RYL��NDR�ãWR�VX�
�� 8EU]DYDQMH�SRVWXSND�L]GDYDQMD�LQIRUPDFLMD�
�� 8VSRVWDYD�VXVWDYD�SUDüHQMH�GDOMQMH�UHDOL]DFLMH�SURMHNDWD��GR�QMLKRYH�L]JUDGQMH��XSRUD-

EQD�GR]YROD��L�XYH]LYDQMH�X�VXVWDY�PRQLWRULQJD�QMLKRYRJ�XWMHFDMD�
�� 5D]YRM�PHWRGRORJLMD�]D�WUDQVSDUHQWQLMH�L�H¿NDVQLMH�SURYRÿHQMH�WHVWRYD�NRMH�]DKWMHYD�

þODQDN�����2NYLUQH�GLUHNWLYH�R�YRGDPD�RGQRVQR�SURFMHQD�XWMHFDMD�QD�VWDQMH�YRGD�NRML�
EL�VPDQMLR�VXEMHNWLYQRVW�SURFMHQD�L�RPRJXüLR�LQYHVWLWRUX�GD�X�UDQRM�ID]L�UD]YRMD�SUR-

MHNWD�SRX]GDQLMH�RFMHQL�PRJXüQRVW�QMHJRYH�UHDOL]DFLMH�
�� 'HWDOMQD�UD]UDGD�SUDWHüHJ�SUDYQRJ�RGQRVQR�UHJXODWRUQRJ�RNYLUD�
�� 8QDSUHÿHQMH� SRGDWNRYQH� RVQRYH� L� SRVOMHGLþQR� VPDQMHQMH� ]DVWXSOMHQRVWL� VWUXþQLK�

procjena.
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6�RE]LURP�QD� ]QDþDM� XVSRVWDYOMHQRJ� VXVWDYD� ]D� XSUDYOMDQMH� YRGDPD�X� FMHOLQL�� ]D� SUHW�
SRVWDYLWL�MH�GD�üH�VH�VXVWDY�L�GDOMH�UD]YLMDWL�L�GRSXQMDYDWL�
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HRVATSKE VODE NA INVESTICIJSKOM VALU
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OPATIJA  30. SVIBNJA - 1. LIPNJA 2019.

R 4.05.

USLUGE EKOSUSTAVA U INTEGRALNOM
UPRAVLJANJU VODAMA 

6$ä(7$.� 2NYLUQD�GLUHNWLYD�R�YRGDPD�(XURSVNH�XQLMH��X�GDOMQMHP�WHNVWX��2'9���GR-

QHVHQD� ������ JRGLQH�� XYHOD� MH� REYH]X� LQWHJUDOQRJ� XSUDYOMDQMD� YRGDPD� ULMHþQRJ� VOLYD��
2NROLãQL�FLOMHYL�ULMHþQRJ�VOLYD�X�QMRM�SUHGVWDYOMDMX�YHüL�L]D]RY�RG�SRVWL]DQMD�QDMPDQMH�GR-

brog stanja voda, SODQLUDQRJ�2'9�RP�L�WR�SUYRELWQR�GR��������WUHQXWQR�GR�������JRGLQH�
V�WHQGHQFLMRP�SRPDND�GR�������JRGLQH��MHU�PQRJH�GUåDYH�þODQLFH�QLVX�XVSMHOH�RVWYDULWL�
SREROMãDQMH�VWDQMD�YRGD�SR�FLOMHYLPD�L]�2'9�D��3RYH]LYDQMH�FLOMHYD�2'9�D�L�FLOMHYD�XVOX-

JD�HNRVXVWDYD�UDGL�GREURELWL�þRYMHND�RVWYDUXMH�VH�SUHNR�6WUDWHJLMH�(8�R�ELRUD]QROLNRVWL�
GR��������þLML� MH�&LOM���XVPMHUHQ�QD�XVOXJH�HNRVXVWDYD��=HPOMH�þODQLFH�VH�REYH]XMX�GR�
������JRGLQH�RþXYDWL� L� XQDSULMHGLWL� HNRVXVWDYH� L�QMLKRYH�XVOXJH�NUR]�XVSRVWDYX�]HOHQH�
LQIUDVWUXNWXUH�� WH�REQRYLWL�QDMPDQMH������GHJUDGLUDQLK�HNRVXVWDYD�L�SURYHVWL�NDUWLUDQMH�
LVWLK��5HYL]LMD�2'9�D�NRMD�VH�SODQLUD�L]UDGLWL�WLMHNRP�������JRGLQH�QXGL�SULOLNX�]D�IRNX-

VLUDQMH�QD�IXQNFLRQDOQRVW�YRGHQLK�HNRVXVWDYD�L�SRORåDM�X�ULMHþQRP�VOLYX��3RYH]LYDQMHP�
SULVWXSD�NRULãWHQMD�XVOXJD�HNRVXVWDYD�NDR�UDYQRSUDYQH�PMHUH�X�SURYHGEL�2'9�D��PRJXüH�
MH� RSWLPL]LUDWL� VHW� PMHUD� X� ULMHþQRP� VOLYX�� 7HPHOMHP� UDVSRORåLYLK� ]QDQMD� L� LVNXVWDYD�
L]� UDVSRORåLYH� OLWHUDWXUH� L� KUYDWVNH� SUDNVH�� X� UDGX� üH� VH� DQDOL]LUDWL� SRVWRMHüL� SULVWXSL� L�
SUHGORåLOL�XQDSUMHÿHQMH�SULPMHQH�XVOXJD�HNRVXVWDYD�X� LQWHJUDOQRP�XSUDYOMDQMX�YRGDPD�
NDR�YDåDQ�NRUDN�ND�KROLVWLþNRP�XSUDYOMDQMX�YRGDPD�
./-8ý1(�5,-(ý,� LQWHJUDOQR�XSUDYOMDQMH��2NYLUQD�GLUHNWLYD�R�YRGDPD��RNROLãQL�FLOMHYL��
ULMHþQL�VOLY��GREUR�VWDQMH�YRGD��PMHUH��XVOXJH�HNRVXVWDYD

$%675$&7� 7KH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH��KHUHLQDIWHU��:)'���DGRSWHG�LQ�������
LQWURGXFHG�WKH�REOLJDWLRQ�RI�LQWHJUDWHG�ZDWHU�PDQDJHPHQW�LQ�D�ULYHU�EDVLQ��,WV�HQYLURQ-

PHQWDO�REMHFWLYHV�IRU�ULYHU�EDVLQV�SRVH�D�ELJJHU�FKDOOHQJH�WKDQ�DFKLHYLQJ�DW�OHDVW�JRRG�
ZDWHU�VWDWXV��ZKLFK�ZDV�RULJLQDOO\�SODQQHG�E\�������FXUUHQWO\�E\�������ZLWK�D�WHQGHQF\�
RI�D������GHDGOLQH�VKLIW�VLQFH�PDQ\�0HPEHU�6WDWHV�KDYH�IDLOHG�WR�DFKLHYH�LPSURYHG�ZDWHU�
VWDWXV�LQ�YLHZ�RI�PDQ\�:)'�REMHFWLYHV��/LQNLQJ�:)'�REMHFWLYHV�DQG�HFRV\VWHP�VHUYLFHV�
REMHFWLYHV�WR�KXPDQ�EHQH¿W�LV�EHLQJ�DFKLHYHG�WKURXJK�WKH�(8�%LRGLYHUVLW\�6WUDWHJ\�WR�
������ZKRVH�7DUJHW���IRFXVHV�RQ�HFRV\VWHP�VHUYLFHV��0HPEHU�6WDWHV�DUH�FRPPLWWHG�WR�
PDLQWDLQ� DQG� LPSURYH� HFRV\VWHPV� DQG� WKHLU� VHUYLFHV� E\� HVWDEOLVKLQJ� JUHHQ� LQIUDVWUXF-
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WXUH� DQG� UHVWRULQJ� DW� OHDVW� �����RI�GHJUDGHG� HFRV\VWHPV�� LQFOXGLQJ� WKHLU�PDSSLQJ�� E\�
������7KH�:)'� UHYLHZ��ZKLFK� LV� SODQQHG� LQ� ������ R൵HUV� DQ� RSSRUWXQLW\� WR� IRFXV� RQ�
WKH�IXQFWLRQDOLW\�RI�ZDWHU�HFRV\VWHPV�DQG�WKHLU�SRVLWLRQ�ZLWKLQ�WKH�ULYHU�EDVLQ��%\�XVLQJ�
HFRV\VWHP�VHUYLFHV�DV�DQ�HTXLWDEOH�PHDVXUH�LQ�WKH�:)'�LPSOHPHQWDWLRQ��LW�LV�SRVVLEOH�WR�
RSWLPL]H�D�VHW�RI�PHDVXUHV�LQ�WKH�ULYHU�EDVLQ��%DVHG�RQ�DYDLODEOH�NQRZOHGJH�DQG�H[SHUL-
HQFH�IURP�OLWHUDWXUH�DQG�WKH�&URDWLDQ�SUDFWLFH�DV�ZHOO��WKH�SDSHU�ZLOO�DQDO\VH�WKH�H[LVWLQJ�
DSSURDFKHV�DQG�SURSRVH�DQ�LPSURYHPHQW�LQ�WKH�LPSOHPHQWDWLRQ�RI�HFRV\VWHP�VHUYLFHV�LQ�
LQWHJUDWHG�ZDWHU�PDQDJHPHQW�DV�DQ�LPSRUWDQW�VWHS�WR�KROLVWLF�ZDWHU�PDQDJHPHQW�
.(<:25'6� LQWHJUDWHG�PDQDJHPHQW��:DWHU�)UDPHZRUN�'LUHFWLYH��HQYLURQPHQWDO�RE-

MHFWLYHV��ULYHU�EDVLQ��JRRG�ZDWHU�VWDWXV��PHDVXUHV��HFRV\VWHP�VHUYLFHV�

1. UVOD 

2NYLUQD� GLUHNWLYD� R� YRGDPD� ���������(&�� �X� GDOMQMHP� WHNVWX��2'9�� WHPHOM� MH� YRGQH�
SROLWLNH�(XURSVNH�XQLMH��2'9�LPD�]D�FLOM�SRVWLüL QDMPDQMH�GREUR�VWDQMH�VYLK�YRGD (rijeke, 

MH]HUD�� SULMHOD]QH�� SULREDOQH� YRGH� L� SRG]HPQH� YRGH��� ]DãWLWLWL� L� XQDSULMHGLWL� YRGHQH�
HNRVXVWDYH�L�SURPLFDWL�RGUåLYR�NRULãWHQMH�YRGH�GLOMHP�(XURSH��(XURSHDQ�&RPPLVVLRQ��
�������3RVWRML�]DEULQXWRVW�GD�VH�QHüH�SRVWLüL�FLOM�GREURJ�VWDQMD�YRGD�VYLK�YRGD�YRGDPD�
(8�D�QLWL�GR�������JRGLQH��3RVWL]DQMH�FLOMHYD�]DãWLWH�RNROLãD�ULMHþQRJ�VOLYD�SUHGVWDYOMD�
YHüL�L]D]RY�RG�SRVWL]DQMD�dobrog stanja voda, SUYRELWQR�SODQLUDQR�GR��������D�WUHQXWQR�
GR� ������ JRGLQH�� 1DLPH�� X� SURFHVX� SRVWL]DQMD� RNROLãQLK� FLOMHYD� ULMHþQRJ� VOLYD� SUHPD�
2'9�X�XORJD�HNRQRPLMH�SUHGVWDYOMD�NOMXþQR�PMHVWR�X�LQWHJUDOQRP�XSUDYOMDQMX�YRGDPD��L�
WR�XNXSQL�WURãNRYL�YRGQLK�XVOXJD�NRML�VH�PRJX�SRGLMHOLWL�QD�WURãNRYH�RNROLãD��¿QDQFLMVNH�
WURãNRYH� L� WURãNRYH� UHVXUVD�� 2G� ������ JRGLQH� L� IRUPDOQRJ� XVYDMDQMD� 2'9�D�� UD]OLþLWL�
GRJDÿDML�VX�SRWHQFLMDOQR�XWMHFDOL�QD�QMH]LQX�SURYHGEX��D�QHNL�RG�NOMXþQLK�VX��D��SRYHüDQR�MH�
SUHSR]QDYDQMH�YDåQRVWL�VSHFL¿þQLK�SULWLVDND��XNOMXþXMXüL�NOLPDWVNH�SURPMHQH�L�SRYH]DQH�
UL]LNH� RG� SRSODYD� L� VXãD�� LQYD]LYQH� YUVWH� L� ãLURN� VSHNWDU� RQHþLãüLYDþD�� E�� UD]YLMHQL� VX�
QRYL� SULVWXSL� XSUDYOMDQMX� YRGDPD� NRML� XNOMXþXMX� XVOXJH� HNRVXVWDYD�� F�� SRVWDYOMHQL� VX�
FLOMHYL�81�D�]D�RGUåLYL�UD]YRM��D�PQRJL�FLOMHYL�VX�SRYH]DQL�LOL�XWMHþX�QD�YRGH��G��UD]YLMHQH�
VX� RVWDOH� SROLWLNH�(8�D� R� ELRUD]QROLNRVWL�� REQRYOMLYLP� L]YRULPD� HQHUJLMH� L� XSUDYOMDQMX�
SRSODYDPD� NRMH� XWMHþX� QD� QDþLQ� XSUDYOMDQMD� YRGDPD�� 8� NRQWHNVWX� RYLK� SURPMHQD� L�
SUHGVWRMHüH� UHYL]LMH�2'9�D�� WLMHNRP������� JRGLQH�RþHNXMH� VH�� �L�� SURFMHQD�SUHGQRVWL� L�
QHGRVWDWDND� SURYHGEH�2'9�D�� �LL�� LQRYDFLMH� NRMH� QXGH� QRYH�PRJXüQRVWL� ]D� SUDüHQMH� L�
XSUDYOMDQMH� YRGDPD�� �LLL�� UMHãDYDQMH� SRWHQFLMDOQLK� VXNRED� L� VLQHUJLMD� L]PHÿX�2'9�D� L�
QRYLK� SROLWLND�� WH� IRNXVLUDQMH� QD� IXQNFLRQDOQRVW� YRGQLK� HNRVXVWDYD� L� QMLKRY� SRORåDM� X�
ULMHþQRP�VOLYX��8� UDGX�üH� VH�SULND]DWL�YDåQRVW�XVOXJD�HNRVXVWDYD�� HXURSVND� L�KUYDWVND�
LVNXVWYD�X�NRULãWHQMX�XVOXJD�HNRVXVWDYD��WH�VH�GDMH�SULMHGORJ�XQDSUMHÿHQMD�SULPMHQH�XVOXJD�
HNRVXVWDYD�X�LQWHJUDOQRP�XSUDYOMDQMX�YRGDPD��8�VNORSX�UDVSUDYH�L�]DNOMXþDND�GDQH�VX�
VPMHUQLFH�]D�GDOMQMH�LVWUDåLYDQMH�X�WRP�SRGUXþMX�

2. USLUGE EKOSUSTAVA 

U skladu s 8NXSQRP� HNRQRPVNRP� YULMHGQRãüX� HNRVXVWDYD� L� LQLFLMDWLYRP� ELRORãNH�
raznolikosti� �HQJO���7RWDO�(FRQRPLF�9DOXH�RI�(FRV\VWHPV�DQG�%LRGLYHUVLW\�,QLWLDWLYH��X�
GDOMQMHP�WHNVWX��7((%���������XVOXJH�HNRVXVWDYD�SRGUD]XPLMHYDMX�GREURELWL�NRMH�OMXGL�
LPDMX�RG�HNRVXVWDYD��0LOOHQQLXP�(FRV\VWHP�$VVHVVPHQW���������D�SUL�WRP�XNOMXþXMXüL�
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VYH� L]UDYQH� L� QHL]UDYQH� GRSULQRVH� HNRVXVWDYD� L� GREURELWL� OMXGL�� 8VOXJH� HNRVXVWDYD� �X�
GDOMQMHP�WHNVWX��8(��PRJX�VH�SUXåLWL�X�þHWLUL�JODYQH�NDWHJRULMH���L��XVOXJH�SUXåDQMD�KUDQH��
WM�� SURL]YRGL� GRELYHQL� L]� HNRVXVWDYD�� �LL�� XVOXJH� UHJXOLUDQMD�� WM�� SURFHVL� L� IXQNFLMH�� �LLL��
XVOXJH�VWDQLãWD�L��LY��NXOWXUQH�XVOXJH��2QH�XNOMXþXMX�NRULãWHQMH�YRGD�]D�UD]OLþLWH�QDPMHQH�
NDR� ãWR� MH� XNODQMDQMH� RQHþLãüHQMD� HNRVXVWDYD� PLNURRUJDQL]PLPD�� ]DãWLWX� RG� SRSODYD�
NRULãWHQMHP�SULURGQLK�SRSODYQLK�SRGUXþMD�]D�ULERORY��UHNUHDFLMX�L�WXUL]DP��
'H¿QLFLMH� IXQNFLMD�HNRVXVWDYD� L�XVOXJH�HNRVXVWDYD� UD]OLNXMX� VH�X� OLWHUDWXUL�� D� MHGQD�RG�
QMLK�MH�NDSDFLWHW�HNRVXVWDYD�SRWHQFLMDOQLK�NRULVWL�]D�OMXGH��SUXåDQMH�GREDUD�L�XVOXJD���ãWR�
VH�SRYHüDYD�SRVWL]DQMHP�GREURJ�HNRORãNRJ�VWDQMD�YRGD��GRN�SRYHüDQH�8(�D��NRULãWHQMH�
YRGD�� LPDMX� WUHQG� GHJUDGDFLMH� YRGHQLK� HNRVXVWDYD��.RQFHSFLMD�8(�D� YHü� MH� XVYRMHQD�
X� SODQRYLPD� XSUDYOMDQMD� YRGDPD� X� QHNROLNR� GUåDYD� (8�D�� LDNR� VH� þHVWR� WDM� L]UD]� QH�
VSRPLQMH�L]ULþLWR��D�RGQRVL�VH�QD�LQWHJUDFLMX�VHNWRUVNLK�SROLWLND��YLãHVWUXNH�NRULVWL�8(�D�X�
VNORSX�SUHGORåHQLK�PMHUD�XSUDYOMDQMD�YRGDPD�L�DQDOL]L�WURãNRYD�L�NRULVWL�X�YRGQRM�SROLWLFL�
�9ODFKRSRXORX�L�VXU���������*UL]]HWWL�L�VXU����������'UXJD�YDåQD�WHPD�MH�UHQDWXUDOL]DFLMD�
UHKDELOLWDFLMD�REQRYD�YRGQLK�WLMHOD�L�RSRUDYDN�HNRVXVWDYD�L�8(�D��3ULVWXS�8(�D�L�SURFMHQH�
NRMH�VX�VDVWDYQL�GLR�SURYHGEH�2'9�D�X]LPDMX�X�RE]LU�GD�MH�GREUR�HNRORãNR�L�NHPLMVNR�
VWDQMH� YRGD� SUHGXYMHW� ]D� QRUPDOQR� IXQNFLRQLUDQMH� HNRVXVWDYD�� MHU� YHOLNL� GLR� SUDüHQMD�
HNRORãNRJ�VWDQMD�SRYUãLQVNLK�YRGD�2'9�D�RGUHÿXMH�VDVWDY�L�VWUXNWXUX�SRMHGLQLK�ELRORãNLK�
HOHPHQWD�� DOL� QH� L� QMLKRYX� IXQNFLMX�� 'RGDWQD� NRULVW� SULPMHQH�8(�D� XNOMXþXMH� GREURELW�
þRYMHND�L�XQDSUMHÿHQMH�QMHJRYD�åLYRWD�NDR�YDåDQ�NRUDN�ND�KROLVWLþNRP�SULVWXSX�XSUDYOMDQMD�
YRGDPD� �9ODFKRSRXORX� L� VXU�� ������� 3ULOLNRP�SRYH]LYDQMD� UH]XOWDWD�2'9�D� V�8(�RP��
JODYQD�YH]D�VH�VYRGL�QD�RGQRV�L]PHÿX�FLOMHYD�2'9�D�L�IXQNFLMD�HNRVXVWDYD�NRMH�GRYRGH�
GR� XVOXJD� HNRVXVWDYD� L� XVSRVWDYH� HNRORãNRJ� VWDQMD� YRGD�� 3UHPD�6OLFL 9ODFKRSRXORX� L�
sur���������SREROMãDQMH�VWDQMD�YRGD�UH]XOWLUDW�üH�YHüLP�NRULVWLPD�HNRVXVWDYD��D�SULVXWQRVW�
LOL� QHGRVWDWDN� HNRORãNL� QHWDNQXWLK� YRGRWRND� XWMHþH� QD� GRVWXSQRVW� XVOXJD� �� IXQNFLMD�
HNRVXVWDYD��

6OLND����3ULND]�ELRORãNH�VWUXNWXUH�SUHPD�XVOXJDPD�HNRVXVWDYD
�SULODJRÿHQR�SUHPD��9ODFKRSRXORX�L�VXU��������

7R�]QDþL��GD�DNR�OMXGVNL�SULWLVFL�UH]XOWLUDMX�XPMHUHQLP��ORãLP�LOL�YUOR�ORãLP�VWDQMHP�YRGD�
RGUHÿHQRJ�YRGQRJ� WLMHOD��XþLQDN�üH�SRVWDWL�YLGOMLY�NUR]�RGVXVWYR�XVOXJD�HNRVXVWDYD��6�
GUXJH� VWUDQH�� DNR� YRGQR� WLMHOR� LVSXQMDYD� FLOMHYH�2'9�D�� WH� MH� SRGORåQR� VDPR�PDQMLP�
DQWURSRJHQLP�SULWLVFLPD��SRWHQFLMDOQH�NRULVWL�RG�GDOMQMLK�SREROMãDQMD�VWDQMD�YRGD�PRåGD�
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QHüH�ELWL�WDNR�ODNR�XRþOMLYH��9ODFKRSRXORX�L�VXU���������

2.1. Europska iskustva

3RVOMHGQMLK�JRGLQD�� NRQFHSFLMD�8(�D� VH�SRMDYLOD�NDR�SULVWXS�SRWSRUL� SROLWLNDPD�þLML� MH�
FLOM� RGUåLYL� UD]YRM� L� ]DãWLWD� ELRORãNH� UD]QROLNRVWL� L� VWUDWHJLMD� SODQLUDQMD� QD� YLãH� UD]LQD��
3URFHV�NDUWLUDQMD�L�SURFMHQH�HNRVXVWDYD�L�QMLKRYLK�XVOXJD��0DSSLQJ�DQG�$VVHVVPHQW�RI�
(FRV\VWHPV�DQG�WKHLU�6HUYLFHV��X�GDOMQMHP�WHNVWX��0$(6��SUXåD�MHGDQ�SULPMHU�UD]YRMD�
DQDOLWLþNRJ� RNYLUD� 8(� NRML� üH� VH� SULPMHQMLYDWL� X� (XURSVNRM� XQLML� �(8�� L� QMHJRYLP�
GUåDYDPD�þODQLFDPD��5DG�0$(6�D�]DSRþHR�MH�������JRGLQH�V�FLOMHP�SUXåDQMD�SRWSRUH�
GUåDYDPD�þODQLFDPD�(8�D�X�NDUWLUDQMX�L�SURFMHQL�8(�D�XQXWDU�QDFLRQDOQLK�JUDQLFD��MHU�QH�
SRVWRML�SRVHEQD�SROLWLND�(8�D�SRVYHüHQD�XSUDYOMDQMX�8(�D��.RQFHSFLMD�8(�D�GRELOD�QD�
SROLWLþNRP�]QDþDMX�WLMHNRP�SRVOMHGQMLK����JRGLQD�L�YHü�MH�XJUDÿHQD�X�RNROLãQH�SROLWLNH�
(8�D��NDR�ãWR�VX�Strategija bioraznolikosti 2020. i 8UHGED�R�LQYD]LYQLP�VWUDQLP�YUVWDPD.

3UHJOHGRP� L� DQDOL]RP� ��� SROLWLND� (8�D��%RXZPD� L� VXU�� ������� VX� SRND]DOL� XPMHUHQX�
NRKHUHQWQRVW�L]PHÿX�SRVWRMHüLK�SROLWLND�L�NRQFHSFLMH�8(�D�L�GD�VX�SROLWLNH�NRMH�SRND]XMX�
YUOR� YLVRNX� NRKHUHQWQRVW� RJUDQLþHQH� QD� SROLWLþND� SRGUXþMD� NRMD� VH� EDYH� SULURGQLP�
HNRVXVWDYLPD��ãXPDUVWYRP�LOL�SROMRSULYUHGRP��NDR�ãWR�VH�YLGL�X�7DEOLFL����

7DEOLFD����.OMXþQH�HXURSVNH�SROLWLNH�RNROLãD�L�UD]LQD�NRKHUHQWQRVWL��SULODJRÿHQR�SUHPD�
%RXZPD�L�VXU��������

Politike Razina koherencije

Strategija zelene infrastrukture Vrlo visoka

Strategija biološke raznolikosti Vrlo visoka

Strategija šumarstva Vrlo visoka

Sprječavanje i upravljanje unošenjem i širenjem invazivnih 
stranih vrsta

Vrlo visoka

Okvirna direktiva o morskoj strategiji Visoka

Zajednička poljoprivredna politika Visoka

Direktiva o staništima Srednja

Okvirna direktiva o vodama Srednja

Urbana strategija Srednja

Adaptacijska strategija Srednja

Direktiva o promociji korištenja energije iz obnovljivih 
izvora

Niska

Trans-europska prometna mreža Niska

6HNWRUVND�SULURGD�SROLWLND�(8�D��NDR�L�RJUDQLþHQH�PRJXüQRVWL�UHYL]LMH�X�EOLVNRM�EXGXüQRVWL��
XND]XMX�GD�MH�SREROMãDQMH�NRKHUHQWQRVWL�PRJXüH�RVWYDULWL�LQWHJUDFLMRP�NRQFHSFLMH�8(�D�
X�SURYHGEX�SRVWRMHüLK�SROLWLND�(8�D�QD�QDFLRQDOQRM�L�UHJLRQDOQRM�UD]LQL��%RXZPD i sur., 

2018).
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U radu (Koundouri i sur., 2016), RSLVXMH�VH�PHWRGRORJLMD�NRMRM�MH�FLOM�SRVWL]DQMH�RGUåLYRJ��
RNROLãQRJ�L�VRFLR�HNRQRPVNRJ�XSUDYOMDQMD�XVOXJDPD�HNRVXVWDYD��2YDM�SULVWXS�VDVWRML�VH�
RG�VOMHGHüD�WUL�NRUDND��
�� VRFLR�HNRQRPVND�NDUDNWHUL]DFLMD�SRGUXþMD�ULMHþQRJ�VOLYD��
�� SURFMHQD�WUHQXWQRJ�SRYUDWD�WURãNRYD�NRULãWHQMD�YRGH�L�
�� XWYUÿLYDQMH� L� SUHGODJDQMH� RGJRYDUDMXüLK� SURJUDPD�PMHUD� RGUåLYRJ� XSUDYOMDQMD� YR-

GDPD�X�SURVWRUX�L�YUHPHQX��
2YD�PHWRGRORJLMD�MH�X�VNODGX�V�L��HNRQRPVNLP�QDþHOLPD�XVYRMHQLP�X�2'9�X��LL��SULVWXSRP�
LPSOHPHQWDFLML�2'9�D�GRNXPHQWX�6PMHUQLFH�EU����(NRQRPLMD�L�RNROLã��,PSOHPHQWDFLMVNL�
izazov ODV-a (:)'� &,6� *XLGDQFH� 'RFXPHQW� 1R�� ��� ������� LLL�� SULVWXSX� XVOXJDPD�
HNRVXVWDYD� ]D� YUHGQRYDQMH� VODWNRYRGQLK� GREDUD� L� XVOXJD� ]D� OMXGH�� .RQNUHWQLMH�� 2'9�
]DKWLMHYD�SULPMHQX�HNRQRPVNLK�QDþHOD��SULVWXSD�L�LQVWUXPHQDWD�QD�UD]LQL�SODQD�XSUDYOMDQMD�
ULMHþQLP� VOLYRP�� 3UYL� NRUDN� MH� SURYHGED� HNRQRPVNH� NDUDNWHUL]DFLMH� YRGD� QD� UD]LQL�
ULMHþQRJ�VOLYD�XNOMXþXMXüL�SURFMHQX�]QDþDMD�NRULãWHQMD�YRGD�L�HNRQRPVNLK�SRNUHWDþD�NRML�
PRJX�XWMHFDWL�QD�SULWLVNH�L�VWDQMH�YRGD��'UXJL�NRUDN�MH�SURFMHQD�SRYUDWD�WURãNRYD�YRGQLK�
XVOXJD�� D� WUHüL� HNRQRPVND� SURFMHQD� SRWHQFLMDOQLK� PMHUD� ]D� XUDYQRWHåHQMH� SRWUDåQMH� L�
RSVNUEH�YRGRP�X]�XNOMXþLYDQMH�GLRQLND�X�XSUDYOMDQMH�ULMHþQLP�VOLYRP�ãWR� MH�VXVWDYQLML�
QDþLQ� RGUHÿLYDQMD� ]QDþDMQLK� SULWLVDND� L� RGDELU� RGJRYDUDMXüHJ� SURJUDPD� PMHUD� XQXWDU�
LQWHJUDOQRJ�XSUDYOMDQMD�YRGDPD�ULMHþQRJ�VOLYD�

2.2. Hrvatska iskustva

Strategija i akcijski plan zaštite prirode Republike Hrvatske za razdoblje od 2017. do 2025. 
godine (NN 72/17) naglašava važnost vrednovanja i kartiranja usluga ekosustava u svrhu 
procjene njihovog stanja i poboljšanja. Do sada je na području Republike Hrvatske 
obavljeno nekoliko studija iz područja usluga ekosustava kao npr. „Vrednovanje doprinosa 
ekosustava Nacionalnog parka Sjeverni Velebit i Parka prirode Velebit gospodarskom rastu 
i boljitku čovjeka“ (Flores i Ivičić, 2011) i „Studija o vrednovanju slatkovodnih usluga 
ekosustava Hrvatske“  (Pithart i sur., 2014). Prva studija izrađena na nacionalnoj razini pod 
nazivom „Kartiranje i procjena ekosustava i njihovih usluga u Hrvatskoj“ (Mapping and 
assessment of ecosystems and their services in Croatia) donijela je kartu ekosustava Hrvatske. 
Karta je izrađena na temelju baze zemljišnog pokrova CLC 2012, sukladno predloženoj 
metodologiji Europske komisije (Maes i sur., 2013, MAES Working Paper, 2013), prema 
kojoj se pojedinim CLC klasama pridruže odgovarajuće klase EUNIS klasi�kacije staništa 
(EUNIS habitats classi�cation) iz koje se izvedu klase ekosustava. Hrvatska agencija 
za okoliš i prirodu je tijekom 2018. godine pokrenula projekt pod nazivom „Tršćaci – 
vrednovanje usluga slatkovodnih ekosustava“, �nanciran darovnicom Eurostata 2017 
kroz modul „Knowledge innovation project on accounting for ecosystems“. Cilj projekta je 
provesti procjenu vrijednosti usluga jednog ekosustava na području Republike Hrvatske u 
kojoj će naglasak, osim na ekonomske vrijednosti ovog ekosustava, biti na testiranju novih 
metoda za procjenu vrijednosti ekosustava te na višeslojnoj popularizaciji ovog pristupa u 
stručnim i znanstvenim istraživanjima u Republici Hrvatskoj. 
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3.
U INTEGRALNOM UPRAVLJANJU VODAMA

5HYL]LMD�2'9�D�NRMD�VH�SODQLUD�L]UDGLWL�WLMHNRP�������JRGLQH�QXGL�SULOLNX�]D�IRNXVLUDQMH�
QD�IXQNFLRQDOQRVW�YRGQLK�HNRVXVWDYD�L�SRORåDM�X�ULMHþQRP�VOLYX��NDR�L�QMHJRYLP�VRFLR�
HNRQRPVNLP�DVSHNWLPD�� WH� SUHGVWDYOMD� SULOLNX� GD�2'9� LVSXQL� VYRMX� RVQRYQL� QDPMHUX��
8�UDGX��*LDNRXPLV� L�9RXOYRXOLV��������SULND]DQD�MH�YH]D� L]PHÿX�RNROLãQLK�þLPEHQLND�
SRYUãLQVNLK� YRGD� L� XVOXJD� HNRVXVWDYD� SUHPD�2'9�X�� NRML� XNOMXþXMX� NULWHULMH� NDNYRüH�
YRGD��SRYH]XMH�VH�V�NDNYRüRP�RNROLãD�WH�V�XVOXJDPD�HNRVXVWDYD�L�IXQNFLMRP�HNRVXVWDYD��
,DNR� VH�8(�D� QH� VSRPLQMX� X�2'9�X�� RQD� MH� LSDN�XVUHGRWRþHQD�QD� HNRVXVWDY� L� LPD� ]D�
FLOM� ]DãWLWX�NRULãWHQMD�YRGD�X�EXGXüQRVWL��5D]YRM�SODQRYD�XSUDYOMDQMD�YRGDPD�ULMHþQRJ�
VOLYD�PRJDR�EL�LPDWL�NRULVWL�RG�NRQFHSFLMH�8(�D��X]LPDMXüL�X�RE]LU�PXOWLIXQNFLRQDOQRVW�
YRGHQRJ� HNRVXVWDYD� L� NRULVWL� RG� SULURGH�� RSUDYGDYDMXüL� WURãNRYH� ]DãWLWH� L� REQRYH� X�
VNORSX�2'9�SURJUDPD�PMHUD��$QDOL]D�SULWLVDND�L�XWMHFDMD�YDåDQ�MH�SURFHV�X�LQWHJUDOQRP�
XSUDYOMDQMX�ULMHþQLP�VOLYRP�L�NOMXþQL�MH�SURFHGXUDOQL�HOHPHQW�2'9�D��QR�QH�GDMH�SURSLVDQH�
VPMHUQLFH�SXWHP�ÄNOMXþQLK�YUVWD�PMHUD³�R� WRPH�NDNR�EL�VH� WUHEDOD�SURYRGLWL�� ,DNR�VX�X�
SUYRP�FLNOXVX�SODQRYD�XSUDYOMDQMD�ULMHþQLP�VOLYRYLPD�XJODYQRP�QHGRVWDMDOH�UHIHUHQFH�
QD�XVOXJH�HNRVXVWDYD��RQH�VX�VH�SRþHOH�SRMDYOMLYDWL� ��X�GUXJRP�FLNOXVX� �*UL]]HWWL� L� VXU���
2016), Tablica 2.

                  

7DEOLFD����2þHNLYDQL�NYDOLWDWLYQL�XþLQFL�VWUHVRUD�SULWLVDND�QD�UD]OLþLWH�XVOXJH�HNRVXVWDYD�
�SULODJRÿHQR�SUHPD�*UL]]HWWL�L�VXU��������

/HJHQGD��2þHNLYDQL�XWMHFDM�]D�VYDNL�SULWLVDN�SUHNR�XVOXJH�HNRVXVWDYD������YLVRNL����������������
     srednji,       niski
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8�SODQX�XSUDYOMDQMD�YRGDPD�L]UDÿXMH�VH�3URJUDP�PMHUD��3URJUDPH�RI�0HDVXUHV��3R0��
NDNR� EL� VH� SRVWLJOD� SRWUHEQD� SREROMãDQMD� VWDQMD� YRGD�� &LMHOL� ULMHþQL� VOLY� UD]PDWUD� VH� L�
XNOMXþXMH�SDUWQHUVWYR�V�GUXJLP�VHNWRULPD��NDR�ãWR�VX�SROMRSULYUHGD��]DãWLWD�RG�SRSODYD��
KLGURHOHNWUDQH��SORYLGED�L�ULEDUVWYR��WH�VH�XNOMXþXMX�ÄRVQRYQH�PMHUH´�NRMH�VX�REXKYDüHQH�
GUXJLP�]DNRQRGDYVWYRP�R�YRGDPD��'LUHNWLYD�R�SURþLãüDYDQMX�NRPXQDOQLK�RWSDGQLK�YRGD��
'LUHNWLYD�R�YRGL�]D�NXSDQMH��'LUHNWLYD�R�QLWUDWLPD��'LUHNWLYD�R�SLWNRM�YRGL��'LUHNWLYD�R�
VWDQLãWLPD��
.RULãWHQMH� HNRQRPVNLK� LQVWUXPHQDWD�� NDR� ãWR� MH� RGUHÿLYDQMH� FLMHQD� YRGH�� WDNRÿHU� VX�
GLR�ÄRVQRYQLK�PMHUD³�X�2'9�X��2QH�VX�SUDüHQH�ÄGRGDWQLP�PMHUDPD³��QSU��SREROMãDQMH�
PLJUDFLMH� ULED�� REQRYD� ULMHþQLK� PHDQGDUD� L� IXQNFLMD� SRSODYQRJ� SRGUXþMD��� 'UåDYH�
þODQLFH� L]YLMHVWLOH� VX� R� ]QDWQLP� NDãQMHQMLPD� X� SURYHGEL� SODQLUDQLK�PMHUD�� SD� MH� VDPR�
RNR�����RVQRYQLK�PMHUD�L�����GRGDWQLK�PMHUD�]D�KLGURPRUIRORãNH�L�UDVSUãHQH�SULWLVNH�
L]�2'9�D�SULMDYOMHQR�NDR�GRYUãHQR�GR�������3URFMHQD�XVOXJD�HNRVXVWDYD�WHPHOML�VH�QD�
DQDOL]L�SULWLVDND�L�XWMHFDMD�ULMHþQRJ�VOLYD��SUHPD�WLS�VSHFL¿þQRM�NODVL¿NDFLML�YRGRWRND��WH�
SULPMHQL� VSHFL¿þQLK�PMHUD�ÄSR�PMHUL³� ULMHþQRJ�VOLYD��D�QH�VDPR�RSüLK�� � L�PRQLWRULQJD��
3ULPMHQD�RSüLK�PMHUD�SRQHNDGD� MH� WHãNR�SULPMHQMLYD� MHU� VX�PMHUH�RSüHQLWH�� D�SUDüHQMH�
XþLQNRYLWRVWL�SURYHGEH�PMHUD�SUHNR�PRQLWRULQJD�YRGD�X�+UYDWVNRM�MRã�QLMH�X�SRWSXQRVWL�
]DåLYMHOD��3RYH]LYDQMHP�QDYHGHQD�GYD��QDL]JOHG�UD]OLþLWD��SULVWXSD�NRULãWHQMHP�8(�D�NDR�
UDYQRSUDYQH�PMHUH� X� SURYHGEL�2'9�D��PRJXüH� MH� HNRQRPVNL� RSWLPL]LUDWL� VHW�PMHUD� X�
ULMHþQRP�VOLYX��

6OLND����.RPSOHPHQWDUQL�RGQRV�2'9�D�L�SULVWXSD�XVOXJD�HNRVXVWDYD��SULODJRÿHQR�
SUHPD�9ODFKRSRXORX�L�VXU��������

3UHGQRVWL�NRULãWHQMD�8(�D�NRG�SURYHGEH�2'9�D�SRVHEQR�VX�YDåQH�NRG�DQDOL]H�VWUXNWXUQLK�
NRPSRQHQWL�HNRVXVWDYD�L�SURFMHQL�NYDOLWHWH�VWUXNWXUH�]DMHGQLFH��NDR�L�PHÿXRGQRVD�L]PHÿX�
YUVWD�NRG�XWYUÿLYDQMD�HNRORãNRJD�VWDQMD��3RYH]LYDQMD�FLOMHYD�2'9�D�V�8(�RP�XNOMXþXMH�
SUHJOHG�SRMHGLQDþQLK�RNROLãQLK�FLOMHYD�ULMHþQRJ�VOLYD��NYDOLWDWLYQX�SURFMHQX�MDþLQH�QMLKRYH�
YH]H� V� SRMHGLQLP� XVOXJDPD� HNRVXVWDYD� L� QMHJRYR� RFMHQMLYDQMH� ãWR� XNOMXþXMH� SULND]�
NRPSOHPHQWDUQRJ�RGQRVD�L]PHÿX�2'9�D�L�(8�D�QD�6OLFL����
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4. RASPRAVA

'DQDV�VH�]DKWLMHYD�YHüD�SR]RUQRVW�XYRÿHQMD�YRGQH�SROLWLNH�NUR]�GUXJH�SROLWLNH��NDR�ãWR�
VX�=DMHGQLþND�SROMRSULYUHGQD�SROLWLND�L�'LUHNWLYD�R�SRSODYDPD��1DJODVDN�QD�HNRORãNRP�
VWDQMX� YRGD� NRML� MH�2'9�XYHOD� ������ JRGLQH�� GDQDV� MH� EROMH� UD]XPOMLY� L� SULKYDüHQ� WH�
VH� XNODSD� X� 6WUDWHJLMX� (8�D� R� ELRUD]QROLNRVWL� GR� ������ L� JOREDOQH� FLOMHYH�� 3ULVWXS�
2'9�D� NRML� VH� XVUHGRWRþXMH� QD� HNRORãNR� VWDQMH� ELR� MH� NOMXþDQ� ]D�81�RY�0HÿXYODGLQ�
SDQHO� R� ELRORãNRM� UD]QROLNRVWL� L� XVOXJDPD� HNRVXVWDYD� �,3%(6��� 1DSUHGDN� V� PMHUDPD�
XSUDYOMDQMD�L�SREROMãDQMH�HNRORãNRJ�VWDQMD�ELR�MH�PQRJR�VSRULML�QHJR�ãWR�MH�SUYRELWQR�ELOR�
SUHGYLÿHQR��WH�VH�PRUD�QDGRJUDGLWL�MDþRP�LQWHJUDFLMRP�SROLWLND�VYLK�VHNWRUD��7UL�SRGUXþMD�
VX�LGHQWL¿FLUDQD�]D�RVWYDUHQMH�FLOMHYD�2'9�D��EROMH�UD]XPLMHYDQMH�X]URND�SRJRUãDQMD�X�
XYMHWLPD�YLãHVWUXNRJ�VWUHVD��WH�YHüD�LQWHJUDFLMD�SROLWLND�X�SODQLUDQMX�L�SURYHGEL�PMHUD��5RN�
]D�SRVWL]DQMH�GREURJ�VWDQMD�MH�NOMXþDQ��DOL�MRã�YDåQLMH�MH�LPDWL�VWDOQL�RNYLU�]D�XSUDYOMDQMH�
ULMHþQLP�VOLYRP��VLJXUQR�GDOHNR�L]D�������JRGLQH��&DUYDOKR�L�VXU����������8�(XURSL��0$(6�
MH�UD]YLOD�RNYLU�]D�SURFMHQX�8(�D�NDR�SRWSRUX�VWUDWHJLML�(8�D�R�ELRORãNRM�UD]QROLNRVWL�L�
SUHGORåHQL�VX�SRND]DWHOML�]D�8(�D�NRML�YRGH�SUHPD�NDSDFLWHWX�XVOXJD��SURWRNX��RGUåLYRVWL�
L� XþLQNRYLWRVWL� �*UL]]HWWL� L� VXU��� ������� D� QHGDYQR� MH� XVSRVWDYOMHQ� SULVWXS� ]D� SURFMHQX�
SURPMHQD�X�SUXåDQMX�8(�D�X�RGQRVX�QD�PMHUH��1DJODãDYD�VH�YULMHGQRVW�3ODQD�XSUDYOMDQMD�
YRGQLP�SRGUXþMLPD�]D�XJUDGQMX�8(�D�XNOMXþXMXüL� UDG� V�GLRQLFLPD� L�GUXJLP�VHNWRULPD�
ãWR� PRåH� SRPRüL� X� XWYUÿLYDQMX� RSWLPDOQLK� PMHUD� ]D� RVWYDULYDQMH� YLãHVWUXNLK� NRULVWL�
SRYH]DQLK�V�SREROMãDQMHP�HNRORãNRJ�VWDQMD��'DOMQMD�LVWUDåLYDQMD�PRJX�SUXåLWL�SUDNWLþQL�
GRND]�PRJXüQRVWL�XVNODÿLYDQMD�SULVWXSD�(8�D�X�SURYHGEL�2'9�D��D�WR�XNOMXþXMH�SURYMHUX�
L� �� LOL� NYDQWL¿FLUDQMH� MDþLQH� YH]D� L]PHÿX� FLOMHYD�2'9�D� L� 8(�D�� WH� RGDELU� L� WHVWLUDQMH�
IXQNFLRQDOQLK� SRND]DWHOMD� NDR� GRSXQH� VWUXNWXUQLP� SRND]DWHOMLPD� NRML� VH� YHü� NRULVWH�
X�RNYLUX�2'9�D��7HPHOM� ]D�RYDM�SULVWXS� MH�SUHWSRVWDYND�GD�SRVWRML� MDVQD�YH]D� L]PHÿX�
HNRORãNH�NDNYRüH�VWDQMD�YRGD�L�SUXåDQMD�XVOXJD�HNRVXVWDYD��9ODFKRSRXORX�L�VXU����������
ãWR�]DKWLMHYD�SREROMãDQR�SULNXSOMDQMH�SRGDWDND�R�IXQNFLMDPD�HNRVXVWDYD��WH�SULNODGQRVW�L�
NYDOLWHWX�SRGDWDND�]D�NDUWLUDQMH�8(�D��

3ULVWXS�XVOXJD�HNRVXVWDYD�L�2'9�D�VX�VOLþQL�X�QDPMHUL��WH�]DSUDYR�QLVX�UD]OLþLWL�X�LVKRGX��
XNROLNR�HNRQRPVNH�SURFMHQH�NRMH�VX�VDVWDYQL�GLR�SURYHGEH�2'9�D�X]LPDMX�X�RE]LU�GD�
MH�GREUR�HNRORãNR�L�NHPLMVNR�VWDQMH�YRGD�SUHGXYMHW�]D�VYH�IXQNFLMH�HNRVXVWDYD��3UDüHQMH�
HNRORãNRJ� VWDQMD� SRYUãLQVNLK� YRGD� XNOMXþXMH� RGUHÿLYDQMD� VDVWDYD� L� VWUXNWXUH� ELRORãNLK�
HOHPHQWD�NDNYRüH�YRGD�NDR�JODYQLK��WH�RVQRYQLK�¿]LNDOQR�NHPLMVNLK�L�KLGURPRUIRORãNLK�
HOHPHQWD�NDR�SRGUåDYDMXüLK�HOHPHQDWD�X�RFMHQL�HNRORãNRJ�VWDQMD�YRGD��DOL�QH�DQDOL]LUDMX�
IXQNFLMH� SRMHGLQRJ� HOHPHQWD�� 'RGDWQD� NRULVW� SULPMHQH�8(�D� MH� XNOMXþLYDQMH� GREURELWL�
þRYMHND� L� XQDSUMHÿHQMH� NYDOLWHWH� QMHJRYD� åLYRWD� þLPH� VH� GRGDWQR� RVWYDUXMH� L� WUHüD�
NRPSRQHQWD�RGUåLYRJ�UD]YRMD�X]�HNRQRPVNX�L�RNROLãQX��WH�MH�YDåDQ�NRUDN�X�KROLVWLþNRP�
SULVWXSX�XSUDYOMDQMD�YRGD��3URPDWUDMXüL�DQDOL]X�SULWLVND�L�XWMHFDMD�L]�SHUVSHNWLYH�SURFMHQH�
UL]LND�� SUXåD� VH� PRJXüQRVW� UDQJLUDQMD� SULWLVDND� QD� WHPHOMX� WRJD� NDNR� QD� SUXåDQMH�
XVOXJD�HNRVXVWDYD�XWMHþH�VYDNL�SULWLVDN�L�XNOMXþLYDQMH�YULMHGQRVWL�XVOXJD�HNRVXVWDYD�NDR�
SRND]DWHOMD� YHOLþLQH� XWMHFDMD�� � =ERJ� SRYHüDQMD� OMXGVNLK� SULWLVDND� L� XWMHFDMD�� VPDQMXMH�
VH� VSRVREQRVW� SUXåDQMD� 8(�D� SRWUHEQLK� ]D� SULKYDWOMLYX� UD]LQX� OMXGVNRJ� EODJRVWDQMD��
.RULãWHQMH� 8(�D� X� SODQLUDQMX� XSUDYOMDQMD� ULMHþQLP� VOLYRP� PRåH� RSHUDFLRQDOL]LUDWL� L�
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XNOMXþLWL�XVYDMDQMH�VXVWDYQRJ�SULVWXSD�X�SURYHGEL�2'9�D�� MHU�2'9�]DKWLMHYD�GXELQVNR�
UD]XPLMHYDQMH�ULMHþQRJ�VOLYD�L�QMHJRYD�XSUDYOMDQMD�NRML�XVNODÿXMX�PHÿX]DYLVQRVWL�þRYMHND�
L�SULURGH�V�FLOMHP�SREROMãDQMD�VXVWDYD�XSUDYOMDQMD�X�FMHOLQL��.DR�UH]XOWDW� WRJD�]DKWLMHYD�
3R0�]D�XSUDYOMDQMH�DQWURSRJHQLP�SULWLVFLPD�NDNR�EL�VH�SREROMãDOR�VWDQMH�HNRVXVWDYD�ãWR�
MH�(.�QDJODVLOD�YHü������JRGLQH�
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PRIMJENA ZELENE INFRASTRUKTURE U

Gorana Ćosić Flajsig, Dejan Kovačević, Doroteja Deak

6$ä(7$.�� 8WMHFDM� NOLPDWVNLK� SURPMHQD� QD� YRGQH� UHVXUVH� ]QDþDMDQ� MH� ]D� GXJRURþQD�
SODQLUDQMD�X� WRP�SRGUXþMX��8VOLMHG�NOLPDWVNLK�SURPMHQD�RþHNXMH�VH�SRMDYD�KLGURORãNLK�
HNVWUHPD�� VXãQLK� L� LQWHQ]LYQLK� NLãQLK� UD]GREOMD�� 1D� SULPMHUX� NRML� üH� ELWL� SULND]DQ� X�
UDGX��SULPMHQX�]HOHQH� LQIUDVWUXNWXUH�X�XUEDQLP�SRGUXþMLPD��åHOL� VH�XND]DWL�QD�SRWUHEX�
NRULãWHQMD�SULURGQLK��YLãHQDPMHQVNLK�UMHãHQMD��1DVHOMH�MXåQH�JUDGVNH�þHWYUWL�6RSRW�NDUD-
NWHUL]LUDMX�YLVRNH�]JUDGH�VD�ãLURNLP�XOLFDPD�L�ãHWQLFDPD��=D�VWDPEHQH�REMHNWH��VD�RNR�
VWRWLQMDN�VWDQRYD�EH]�SRG]HPQLK�JDUDåD�]D�SDUNLUDQMH�DXWRPRELOD��YHOLNL�GLR�JUDGVNRJ�
SURVWRUD�]DX]LPDMX�SDUNLUDOLãWD�L��GRPLQLUDMX�VODER�SURSXVQH�SRYUãLQH��8�UDGX�MH�QDSUDY-

OMHQD�XVSRUHGED�SURMHNWQLK�UMHãHQMD�RGYRGQMH�SRVWRMHüH�NRQYHQFLRQDOQH�RGYRGQMH�RER-

ULQVNH�YRGH�PMHãRYLWLP�NDQDOL]DFLMVNLP�VXVWDYRP�L�XNOMXþLYDQMD�]HOHQH�LQIUDVWUXNWXUH�X�
SRVWRMHüX�PUHåX�NRQYHQFLRQDOQH�RGYRGQMH��.DR�SULPMHU�JUDÿHYLQH�]HOHQH�LQIUDVWUXNWXUH��
RGDEUDQL� VX�SRUR]QL� ]DVWRU� L� ]HOHQL� NURY��3URUDþXQRP�NROLþLQD�YRGH� L� GLPHQ]LRQLUDQMD�
VXVWDYD�RGYRGQMH�SULND]DQH�VX�SUHGQRVWL�L�QHGRVWDFL�QDYHGHQLK�LQIUDVWUXNWXUD��8VSRUHGED�
LQIUDVWUXNWXUD� WHPHOMHP� HNRQRPVNLK�� RNROLãQLK� L� VRFLRORãNLK� þLPEHQLND� SURYHGHQD� MH�
UDþXQDOQLP�DODWRP�(��67250('��8VYDMDQMHP�6WUDWHJLMH�L�$NFLMVNRJ�SODQD�SULODJRGEH�
NOLPDWVNLP�SURPMHQDPD�WH�NRULãWHQMHP�UH]XOWDWD�UHJLRQDOQLK�NOLPDWVNLK�PRGHOD��RþHNXMH�
VH�NYDOLWHWQLMH�SODQLUDQMH�L�RGDELU�RSWLPDOQLK�VFHQDULMD�V�FLMHOLP�QL]RP�PMHUD�]HOHQH�LQIUD-
VWUXNWXUH��D�RYLP�UDGRP�åHOL�VH�XND]DWL�QD�SRWUHEX�WDNYLK�DQDOL]D�X�XUEDQLP�VUHGLQDPD�
./-8ý1(�5,-(ý,��NOLPDWVNH�SURPMHQH��RGYRGQMD�RERULQVNLK�YRGD��]HOHQD� LQIUDVWUXN-

WXUD��]HOHQL�NURY��SRUR]QL�]DVWRU��(��67250('

IMPLEMENTATION OF GREEN INFRASTRUCTURE IN URBAN

$%675$&7��7KH�FOLPDWH�FKDQJH�LPSDFW�RQ�ZDWHU�UHVRXUFHV�LV� LPSRUWDQW�IRU� ORQJ�WHUP�
SODQQLQJ��'XH� WR� FOLPDWH� FKDQJH�� WKH� RFFXUUHQFHV� RI� K\GURORJLFDO� H[WUHPHV�� ERWK� GU\�
SHULRGV�DQG�SHULRGV�RI� LQWHQVH� UDLQIDOO�� DUH�H[SHFWHG��7KH�FDVH� VWXG\�DGGUHVVLQJ�JUHHQ�
LQIUDVWUXFWXUH� LPSOHPHQWDWLRQ� LQ� XUEDQ� DUHDV� WKDW� LV� SUHVHQWHG� LQ� WKH� SDSHU� DLPV� WR�
LOOXVWUDWH�D�QHHG�IRU�WKH�XVH�RI�QDWXUDO��PXOWLIXQFWLRQDO�VROXWLRQV��6RSRW��D�VRXWKHUQ�GLVWULFW�
RI�WKH�&LW\�RI�=DJUHE��LV�FKDUDFWHUL]HG�E\�WDOO�EXLOGLQJV�ZLWK�ZLGH�VWUHHWV�DQG�SURPHQDGHV��



1188 Gorana Ćosić Flajsig, Dejan Kovačević, Doroteja Deak

,Q�DGGLWLRQ�WR�UHVLGHQWLDO�EXLOGLQJV�ZLWK�DSSUR[LPDWHO\�RQH�KXQGUHG�DSDUWPHQWV�DQG�QR�
XQGHUJURXQG�JDUDJHV��D�ODUJH�XUEDQ�DUHD�RI�WKH�GLVWULFW�LV�FRYHUHG�E\�SDUNLQJ�ORWV��ZLWK�
WKH�SUHYDLOLQJ�SRRUO\�SHUPHDEOH�VXUIDFHV��,Q�WKH�SDSHU��D�FRPSDULVRQ�LV�PDGH�EHWZHHQ�WKH�
GHVLJQ�VROXWLRQV�IRU�WKH�H[LVWLQJ�FRQYHQWLRQDO�VWRUPZDWHU�GUDLQDJH�DV�SDUW�RI�WKH�PL[HG�
VHZDJH�V\VWHP�DQG� WKH� LQFOXVLRQ�RI�JUHHQ� LQIUDVWUXFWXUH� LQWR� WKH�H[LVWLQJ�FRQYHQWLRQDO�
VHZDJH�QHWZRUN��$V�H[DPSOHV�RI�JUHHQ�LQIUDVWUXFWXUH��SRURXV�DVSKDOW�SDYHPHQWV�DQG�JUHHQ�
URRIV�ZHUH�VHOHFWHG��7KH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKLV�LQIUDVWUXFWXUH�DUH�SUHVHQWHG�
WKURXJK� WKH� FDOFXODWLRQ� RI� WKH� ZDWHU� YROXPHV� DQG� WKH� GLPHQVLRQLQJ� RI� WKH� GUDLQDJH�
V\VWHP��7KH�LQIUDVWUXFWXUH�FRPSDULVRQ��ZKLFK�LV�EDVHG�RQ�HFRQRPLF��HQYLURQPHQWDO�DQG�
VRFLRORJLFDO�IDFWRUV��ZDV�SHUIRUPHG�E\�XVLQJ�WKH�VRIWZDUH�(��67250('��,W�LV�H[SHFWHG�
WKDW� WKH�DGRSWLRQ�RI� WKH�&OLPDWH�&KDQJH�$GDSWDWLRQ�6WUDWHJ\�DQG�$FWLRQ�3ODQ�DQG� WKH�
DSSOLFDWLRQ� RI� WKH� UHJLRQDO� FOLPDWH�PRGHO� UHVXOWV�ZLOO� OHDG� WR� LPSURYHG� SODQQLQJ� DQG�
VHOHFWLRQ�RI�RSWLPDO�VFHQDULRV�ZLWK�D�ZKROH�UDQJH�RI�JUHHQ�LQIUDVWUXFWXUH�PHDVXUHV��7KH�
DLP�RI�WKLV�SDSHU�LV�WR�HPSKDVL]H�WKH�QHHG�IRU�VXFK�DQDO\VHV�LQ�XUEDQ�HQYLURQPHQWV�
.(<:25'6��&OLPDWH�FKDQJH��VWRUPZDWHU�GUDLQDJH��JUHHQ�LQIUDVWUXFWXUH��JUHHQ�URRI��SR-

URXV�DVSKDOW��(��67250('�

1. UVOD 

8VOLMHG�VYH�þHãüLK�NOLPDWVNLK�HNVWUHPD��GXJRWUDMQLK�VXãH�SUDüHQLK�YLVRNLP�WHPSHUDWXUDPD�
L�NUDWNRWUDMQLK�NLãD�YHOLNLK�LQWHQ]LWHWD��GROD]L�GR�VYH�YHüLK�SUREOHPD�YH]DQLK�X]�NRPXQDOQX�
LQIUDVWUXNWXUX�XUEDQLK�VUHGLQDPD��,QWHQ]LYQH�RERULQH�X]�SRYHüDQL�NRH¿FLMHQW�RWMHFDQMD��
GRYRGH�GR�SRSODYOMLYDQMD�XUEDQLK�SRGUXþMD�ãWR�VPDQMXMH�VLJXUQRVW�X�SURPHWX�L�XJURåDYD�
VWDPEHQH�REMHNWH� L�]GUDYOMH� OMXGL��6�GUXJH�VWUDQH�GXJRWUDMQD�VXãQD�UD]GREOMD�X]�YLVRNH�
WHPSHUDWXUH�X�JUDGRYLPD� VWYDUD�SRMDYX� WRSOLQVNLK�RWRND�� ãWR�XWMHþH�QD� ]GUDYOMH� OMXGL� L�
SRYHüDQX�SRWURãQMX�HOHNWULþQH�HQHUJLMH�]D�KODÿHQMH��
3ULPMHQD�2NYLUQH�GLUHNWLYH�R�YRGDPD�L�HXURSVNH�YRGQH�SROLWLNH��X]�REDYH]QR�XNOMXþLYDQMH�
VWUDWHJLMH�L�SODQRYD�VPDQMHQMD�L�SULODJRGEH�NOLPDWVNLP�SURPMHQDPD��XND]XMH�L�QD�]QDþDM�
XORJH�]HOHQH�LQIUDVWUXNWXUH�X�VPDQMHQMX�L�SULODJRGEL�NOLPDWVNLP�SURPMHQDPD��NDR�L�XORJD�
NRULãWHQMD�XVOXJD�HNRVXVWDYD�L�GREURELWL�þRYMHND��6WRJD��RYLP�UDGRP�åHOMHOR�VH�XND]DWL�
QD�PRJXüQRVW� SULPMHQH�QHNLK�RG� VXVWDYD� ]HOHQH� LQIUDVWUXNWXUH� �X�GDOMQMHP� WHNVWX��=,��
QD� SRVWRMHüX� NRQYHQFLRQDOQX� LQIUDVWUXNWXUX� QD� SULPMHUX� MXåQRJ� GLMHOD� QDVHOMD� 6RSRW��
,VWRYUHPHQR�� åHOMHOR� VH� LVWDNQXWL� RGUHÿHQH�PDQH� NRQYHQFLRQDOQRJ�PMHãRYLWRJ� VXVWDYD�
RGYRGQMH�XUEDQLK�VUHGLQD��L�WR�SRVHEQR�X�VYMHWOX�NOLPDWVNLK�SURPMHQD�
'D�EL�VH�SULND]DOH�PRJXüQRVWL�L�SUHGQRVWL�=,�D��SURYHGHQ�MH�SURUDþXQ�L�GLPHQ]LRQLUDQMH�
NRQYHQFLRQDOQRJ�VXVWDYD�MDYQH�RGYRGQMH��D�SRWRP�NRQYHQFLRQDOQRJ�VXVWDYD�RGYRGQMH�X]�
SULPMHQX�RGDEUDQH�]HOHQH�LQIUDVWUXNWXUH��1DYHGHQD�GYD�UMHãHQMD�VX�DQDOL]LUDQD�SRPRüX�
UDþXQDOQRJ� DODWD� (2STORMED (E2 STORMED - 0DQXDO�� ������ WH� VX� SULND]DQL� VYL�
SR]LWLYQL�XþLQFL�SULPMHQH�]HOHQH�LQIUDVWUXNWXUH�X�XUEDQLP�SRGUXþMLPD�
0RJOR�EL� VH� UHüL�GD�]HOHQRP� LQIUDVWUXNWXURP�YUDüDPR�SULURGL�GLMHORYH�NRMH� VPR�X]HOL�
XUEDQL]LUDQMHP�SRYUãLQD��QR�XORJD�=,�D�MH�YLãH�RG�WRJD��=,�QH�VDPR�GD�MH�MHGQR�RG�UMHãHQMD�
XEODåDYDQMD�NOLPDWVNLK�SURPMHQD��SRPDåH�RVWYDUHQMX�6WUDWHJLMH�(8�R�ELRUD]QROLNRVWL�GR�
�����L�FLOMD����YHü�RPRJXüDYD�XVOXJH�HNRVXVWDYD�L�RVWYDUHQMD�GREURELWL�þRYMHND�X�XUEDQLP�
SRGUXþMLPD�
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2. METODOLOGIJA PRIMJENE ZELENE INFRASTRUKTURE

=D�SURMHNWQR�SLORW�SRGUXþMH�RGDEUDQ�MH�MXåQL�GLR�QDVHOMD�6RSRW�X�1RYRP�=DJUHEX��NDR�
SULPMHU�QDVHOMD�X�NRP�MH�PRJXüD�SULPMHQD�]HOHQH�LQIUDVWUXNWXUH��-XåQL�GLR�QDVHOMD�6RSRW�
NDUDNWHUL]LUDMX� ãLURNH� SURPHWQLFH� V� SULSDGDMXüLP� ãHWQLFDPD� WH� YHOLNL� EURM� VWDPEHQLK�
]JUDGD� ]D� NRMH� QLVX� SUHGYLÿHQH� SRG]HPQH� JDUDåH�� 9HOLNL� GLR� JUDGVNRJ� SURVWRUD� VX�
SDUNLUDOLãWD� VD� VODER� SURSXVQLP�SRYUãLQDPD��*UDGVNLP� VUHGLQDPD�� SD� WDNR� L� X� QDVHOMX�
6RSRW��SUHYODGDYDMX�VODER�SURSXVQH�SRYUãLQH�WH�MH�PDOR�SRYUãLQD�QD�NRMLPD�MH�PRJXüD�
LQ¿OWUDFLMD�RERULQD�X�VORMHYH�WOD�

6OLND����'LJLWDOQL�RUWRIRWR�VQLPDN�MXåQRJ�GMHOD�QDVHOMD�6RSRW��V�LVFUWDQLP�VOLYQLP�
SRYUãLQDPD��'UåDYQD�JHRGHWVND�XSUDYD��������

5DGL�XVSRUHGEH�]HOHQH�L�NRQYHQFLRQDOQH�LQIUDVWUXNWXUH�SURYHGHQ�MH�KLGUDXOLþNL�SURUDþXQ�
L� GLPHQ]LRQLUDQMH� VYDNRJ� VXVWDYD�� 1D� VOLFL� ��� SULND]DQH� VX� SRYUãLQH� NRMH� XOD]H� X�
SURUDþXQ��NURYQH�SRYUãLQH��SDUNLUDOLãQD�SRGUXþMD� L�SURPHWQLFH���+LGUDXOLþNL�SURUDþXQ�L�
GLPHQ]LRQLUDQMH�NRQYHQFLRQDOQH�RERULQVNH�RGYRGQMH�SURYHGHQ�MH�]D�GLR�QDVHOMD��XNXSQH�
VOLYQH� SRYUãLQH� ����� KD�� V� SULSDGDMXüLP� NROHNWRULPD� XNXSQH� GXOMLQH� ����P�� 3RYUãLQD�
NURYRYD�L]QRVL������KD�GRN�MH�SRYUãLQD�SDUNLUDOLãWD������KD��,QWHQ]LWHW�RERULQH�]D�SRGUXþMH�
JUDGD�=DJUHED�L]QRVL�����O�V�KD��]D�YULMHPH�WUDMDQMD�RERULQH����PLQ�L�SRYUDWQL�SHULRG���
JRGLQH��+LGUDXOLþNL� SURUDþXQ� NROLþLQD� RERULQVNH� YRGH� SURYHGHQ� MH� SUHPD�5DFLRQDOQRM�
PHWRGL�� GRN� MH� SURUDþXQ� NROHNWRUD� QDSUDYOMHQ� SUHPD� QMHPDþNRM� 1RUPL� ]D� KLGUDXOLþNL�
SURUDþXQ� RWSDGQH� YRGH�� RERULQVNH� YRGH� L� PMHãRYLWRJ� NDQDOL]DFLMVNRJ� VXVWDYD� �HQJO���
6WDQGDUGV� IRU� WKH� +\GUDXOLF� &DOFXODWLRQ� RI� :DVWHZDWHU�� 6WRUPZDWHU� DQG� &RPELQHG�
:DVWHZDWHU�6HZHUV��$79�$�������������
=D�VODER�SURSXVQH�SRYUãLQH��NURYRYH�L�DVIDOWH��RGDEUDQL�NRH¿FLMHQW�RWMHFDQMD�L]QRVL�����
�0DUJHWD�-�����������0LQLPDOQL�SURPMHU�NROHNWRUD�L]QRVL�����PP��8]GXåQL�SDG�NROHNWRUD�
MH�PLQLPDOQL�L�L]QRVL���������
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Odabranom ZI pokušalo se obuhvati što više urbaniziranog područja i to korištenjem: 
zelenog krova ekstenzivnog tipa i poroznog zastora sa potpunom in�ltracijom u tlo 
prikazanog na slici 4. Slika 2a prikazuje područje primjene poroznog zastora (P1-P5). 
Površine označene tamnijom bojom predstavljaju prometnice. Na slici 2b označene 
su površine primjene zelenog krova. Navedena ZI pruža visok stupanj pročišćavanja 
oborinske vode što omogućava ispuštanje vode direktno u okoliš. Na taj način može 
se značajno rasteretiti konvencionalni sustav odvodnje ili ga u potpunosti zamijeniti. 
Rješenja ZI-a koja su uzeta u proračun na projektnom pilot području, mogu biti lako 
primjenjiva za nova područja, ili integrirana u postojeću infrastrukturu.
=HOHQL� NURY� L]YUVQR� MH� UMHãHQMH� ]D� XUEDQH� VUHGLQH� X� NRMLPD� SUHYODGDYDMX� QHSURSXVQH�
SRGORJH��2VLP�ãWR�VPDQMXMH�NROLþLQH�RERULQVNLK�YRGD�NRMD�RWMHþH�VD�NURYQLK�SRYUãLQD�X�
NDQDOVNH�NROHNWRUH��SRVWLåX�VH�]QDWQD�WRSOLQVND�L�]YXþQD�L]RODFLMVND�VYRMVWYD�WH�VPDQMXMX�
HPLVLMH� &2

2
�� 7DNRÿHU�� YL]XDOQR� XOMHSãDYD� VOLNX� JUDGD� L� SRVWDMH�PMHVWR� ]D� UHNUHDFLMX� L�

ERUDYDN�JUDÿDQD��8NXSQD�SRYUãLQD�]HOHQRJ�NURYD�SULPLMHQMHQRJ�X�RYRP�SULPMHUX�L]QRVL�
�������P2��3UHGYLÿHQ�MH�]HOHQL�NURY�HNVWHQ]LYQRJ�WLSD�VD�VORMHYLPD�NDR�ãWR�MH�SULND]DQR�
VOLNRP����9HJHWDFLMVNL�VORM�SODQLUD�VH�]DVDGLWL�WUDMQLFDPD�RWSRUQLP�QD�ORNDOQH�XYMHWH�NRMH�
QH�]DKWLMHYDMX�VWUXþQX�QMHJX��D�SUHGYLÿHQL�VORM�VXSVWUDWD�L]QRVL����FP��3UHPD�6OLFL����GD�
EL� VH� VSULMHþLOR�SURFMHÿLYDQMH� L� LVSLUDQMH� VLWQLMLK�þHVWLFD� VXSVWUDWD�X�GRQMH� VORMHYH��NRMH�
PRåH�GRYHVWL�GR�]DþHSOMHQMD��SUHGYLÿHQ�MH�¿OWHUVNL�VORM�JHRWHNVWLOD L]UDÿHQ�RG�VLQWHWLþNLK�
YODNDQD�RWSRUQLK�QD�WUXOMHQMH��'UHQDåQR�DNXPXODFLMVNL�VORM�QDþLQMHQ�MH�SUHãDQH�SODVWLþQH�
NDGLFH� RGDEUDQH� GHEOMLQH� ���� FP��5DGL�PHKDQLþNH� ]DãWLWH� KLGURL]RODFLMH� RG� SURGLUDQMD�
NRULMHQMD�SRVWDYLWL�üH�VH�]DãWLWQL�VORM�NRML�ãWLWL�KLGURL]RODFLMX�WLMHNRP�L]UDGH�L�HNVSORDWDFLMH�
]HOHQRJ�NURYD�NRML�XMHGQR�SRKUDQMXMH�YODJX���%DXQGHU��������

Slika 2b.6OLND��D��3ULND]�SRGUXþMD�SULPMHQH
SRUR]QRJ�]DVWRUD

6OLND��E��3ULND]�SRGUXþMD�SULPMHQH
zelenog krova
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6OLND����3RSUHþQL�SUHVMHN�NUR]�NRQVWUXNFLMX�]HOHQRJ�NURYD��%DXQGHU�������

/HJHQGD�
�D� .URYQD�NRQVWUXNFLMD
2b Parna brana

�F� +LGURL]RODFLMD�RWSRUQD�QD�NRULMHQMH
�K� 7RSOLQVND�L]RODFLMD�YODNQDVWH�VWUXNWXUH�
�D� 6ORM�PHKDQLþNH�]DãWLWH�
�E� )LOWHUVNL�VORM�
�D� 'UHQDåQR�DNXPXODFLMVNH�SORþH
�D� (NVWHQ]LYQL�VXSVWUDW
�D� =HOMDVWH�WUDMQLFH�RWSRUQH�QD�VXãX
7a Revizijsko okno 

�D� 5XEQL�SUR¿O�]D�ãOMXQDN�

3RUR]QL� ]DVWRU� MH� PDWHULMDO� NRMLP� MH� PRJXüH� SURPLMHQLWL� NODVLþDQ� VXVWDY� RGYRGQMH� VD�
SURPHWQLFD�L�SDUNLUDOLãQLK�SRYUãLQD��2YDNDY�]DYUãQL�VORM�LPD�VSRVREQRVW�SURSXãWDQMD�����
O�P2�X�MHGQRM�PLQXWL��2VLP�ãWR�LPD�L]QLPQR�GREUD�VYRMVWYD�XSLMDQMD�]ERJ�VYRMH�SRUR]QH�
VWUXNWXUH��GDMH�GREUH�UH]XOWDWH�SUL�VPDQMHQMX�EXNH��.YDGUDW�KU��������
8�RYRP�SULPMHUX��RE]LURP�GD�=DJUHE� OHåL�QD�ãOMXQNRYLWR�SMHVNRYLWLP�QDQRVLPD� ULMHNH�
6DYH�� þLMD� UD]LQD� SRG]HPQH� YRGH� YDULUD� RG� �����P� LVSRG� UD]LQH� WOD�� RGDEUDQL� ]DVWRUL�
ELWL�üH�WLSD�SRWSXQH�LQ¿OWUDFLMH�X�WOR��+*,���������3RYUãLQD�VOLYQRJ�SRGUXþMD�L]QRVL������
KD� D� SRYUãLQD�SURVWRUD� SUHGYLÿHQRJ� ]D�SRUR]QL� ]DVWRU� MH� �����P2��5DþXQVNL� LQWHQ]LWHW�
GYRJRGLãQMH�NLãH�MH������PP�VDW��D�SUHWSRVWDYOMHQD�EU]LQD�LQ¿OWUDFLMH�X�WOR�MH�����PP�VDW�
�0DUJHWD�-����������9ROXPHQ�RERULQVNRJ�GRWRND�L]QRVL��������P3��D�YLVLQD�UHWHQFLMVNRJ�
VORMD�L]QRVL�������P��3ODQLUD�VH����VDWQD�UHWHQFLMD�V�XGMHORP�ãXSOMLQD�RG�����X]�SRWUHEQX�
SRYUãLQX�SRUR]QRJ�]DVWRUD�RG������P2��3UHWSRVWDYOMD�VH�GD�MH�GXELQD�SRG]HPQH�YRGH�����
P�LVSRG�GQD�VSUHPQLND��8GDOMHQRVW�GQD�VSUHPQLND�GR�QLYRD�SRG]HPQH�YRGH�L]QRVL�����P�
WH�VH�PRåH�SRVWLüL�SRWSXQD�LQ¿OWUDFLMD�RERULQVNH�YRGH�X�WOR�

Slika 3. 3RSUH (Baunder, 2018)
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6OLND����3UHVMHN�SRUR]QRJ�]DVWRUD��0DUJHWD�-��������

2.1. Usporedba konvencionalne i zelene infrastrukture primjenom 

(ð67250('�MH�DODW�]D�SRGUãNX�RGOXþLYDQMX�NRML�VH�VDVWRML�RG�YLãH�DODWD��ED]H�SRGDWDND��
VLPXODFLMH� L� RSWLPL]DFLMH� WH� SRGUåDYD� SURFHV� GRQRãHQMD� RGOXND� X� XSUDYOMDQMX� XUEDQLP�
RERULQVNRP�YRGRP��.RULVWHüL�RYDM�DODW�X]�XNOMXþLYDQMH�GLRQLND��PRJX�VH�GH¿�QLUDWL�UD]OLþLWL�
NULWHULML� RGOXþLYDQMD� ]D� RGDELU� RSWLPDOQH� YDULMDQWH� XSUDYOMDQMD� XUEDQRP� RERULQVNRP�
YRGRP�MHU�SRWLþH�GRQRãHQMH�RGOXND�NRMH�VH�WHPHOMH�QH�VDPR�QD�¿�QDQFLMVNLP�NULWHULMLPD��
YHü�L�QD�HQHUJHWVNLP��RNROLãQLP�L�VRFLRORãNLP�NULWHULMLPD��(ð67250('�MH�L]UDÿHQ�UDGL�
SREROMãDQMD� HQHUJHWVNH� XþLQNRYLWRVWL� XUEDQRJ� YRGQRJ� FLNOXVD� NRULãWHQMHP� LQRYDWLYQRJ�
XSUDYOMDQMD�RERULQVNLP�YRGDPD�X�SDPHWQLP�JUDGRYLPD�0HGLWHUDQD��6X¿�QDQFLUDR�JD�MH�
7UDQVQDFLRQDOQL�SURJUDP�0(',7(5$1��QRVLWHOM�SURMHNWD� MH�ELOR�7HKQLþNR�YHOHXþLOLãWH�
L]�9DOHQFLMH� L�6YHXþLOLãWH�$EHUWD\�'XQGHH��V�FLOMHP�SURPLFDQMD� LQRYDWLYQLK� UMHãHQMD�]D�
RGYRGQMX�RERULQVNLK�YRGD�X�XUEDQLP�VUHGLQDPD��1D�SURMHNWX�MH�VXGMHORYDOR�MRã���SDUWQHUD�
L]���HXURSVNLK�]HPDOMD��PHÿX�NRMLPD�MH�L�+UYDWVND��*UDG�=DJUHE�V�SLORW�SURMHNWRP�QDVHOMD�
%RURYMH��(ð67250('�QLMH�UD]YLMHQ�]D�GHWDOMQR�SURMHNWLUDQMH��X�VPLVOX�L]UDGH�KLGUDXOLþNLK�
SURUDþXQD�L�DQDOL]H�NYDOLWHWH�RERULQVNH�YRGH��YHü�NRULVWL�SRGDWNH�R�JUDÿHYLQDPD�QD�QLYRX�
LGHMQRJ�UMHãHQMD�NRMH�MH�SRWUHEQR�VDPRVWDOQR�GLPHQ]LRQLUDWL��
3RPRüX� UDþXQDOQRJ� DODWD� (2STORMED napravljena je usporedba konvencionalne 

RGYRGQMH� L� RGYRGQMH� X]� SRPRü� ]HOHQH� LQIUDVWUXNWXUH�� .DNR� EL� VH� XVSRUHGLOH� UD]OLþLWH�
PRJXüQRVWL� RGYRGQMH�� (ð67250('� DQDOL]LUD� WURãNRYH� L� HQHUJLMX� SRWURãQMH� WLMHNRP�
UD]GREOMD� DQDOL]H�� $QDOL]D� WURãNRYD� WLMHNRP� FLMHORJ� UD]GREOMD� RPRJXüXMH� KRPRJHQX�
XVSRUHGEX� L]PHÿX� UD]OLþLWLK� RSFLMD��=D� VYDNX�NRPSRQHQWX� LQIUDVWUXNWXUH� RGYRGQMH�� ]D�
VYDNL�VFHQDULM��(ð67250('�DQDOL]LUD�WURãNRYH�L�SRWURãQMX�HQHUJLMH�QD�WHPHOMX�VOMHGHüLK�
SUHWSRVWDYNL��WURãNRYL�L]JUDGQMH��SRWURãHQH�HQHUJLMH�L�HPLVLMD��WURãNRYL�RWNXSD�]HPOMLãWD�L�
WURãNRYL�RGUåDYDQMD�X�YLMHNX�WUDMDQMD�JUDÿHYLQH��(267250('�XNOMXþXMH�NDWDORJ�SUHNR����
YUVWD�LQIUDVWUXNWXUH�RGYRGQMH��XNOMXþXMXüL�2GUåLYH�VXVWDYH�RGYRGQMH�=,�D�NRML�VH�NRULVWH�
]D�GH¿�QLUDQMH�UD]OLþLWLK�VXVWDYD�RGYRGQMH��=D�MHGQR�SRGUXþMH�RGYRGQMH��SURJUDP�QXGL�GYD�
LOL�YLãH�VFHQDULMD�X�NRMLPD�VH�RGDELUH�LQIUDVWUXNWXUD�]D�NRMX�VH�åHOL�SURYMHULWL�LVSODWLYRVW��
3ULOLNRP�]DGDYDQMD�VFHQDULMD�SRWUHEQR�MH�GH¿�QLUDWL�QL]�ORNDOQR�VSHFL¿�þQL�SRGDWDND��NDR�
QSU�� GUåDYX� ]D� NRMX� VH� SURYRGL� SURMHNW�� YDOXWX� X� NRMRM� VH� REUDþXQDYDMX� FLMHQD�� ]DWLP�
FLMHQX�HOHNWULþQH�HQHUJLMX��FLMHQX�YRGH��SHULRG�DQDOL]H�GH¿�QLUDQLK� LQIUDVWUXNWXUD��NRML�X�
RYRP�SULPMHUX�L]QRVL����JRGLQD��L�GUXJL��8�VOXþDMX�QHGRVWXSQRVWL�LQIRUPDFLMD�]D�VYDNL�
RG�RYLK�SRGDWDND�SURJUDP�QXGL�SURFMHQX��1DNRQ�ãWR�VH�RGDEHUH�LQIUDVWUXNWXUD��SRWUHEQR�
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MH� XQLMHWL� SRND]DWHOMH� ]D� VYDNL� VFHQDULM� NRML� VH� RGQRVH� QD� YRGRRSVNUEX�� NDQDOL]DFLMX��
NYDOLWHWX�YRGH��]DãWLWX�RG�SRSODYH�� L]RODFLMX�REMHNWD�L�UD]QH�XVOXJH�HNRVXVWDYD��2YLVQR�
R�RGDEUDQRM� LQIUDVWUXNWXUL�� QHNH�RG�QDYHGHQLK�SRND]DWHOMD�QLMH�SRWUHEQR� LVSXQMDYDWL�� D�
X� VOXþDMX� QHGRVWXSQRVWL� LQIRUPDFLMD� SURJUDP� QXGL� SURFMHQX� WUDåHQLK� YULMHGQRVWL� NDGD�
ORNDOQR�VSHFL¿þQL�SRGDFL�QLVX�GRVWXSQL��2QL�VX�L]YHGHQL�WHPHOMHP�DSOLNDFLMH�]D�GRQRãHQMH�
RGOXND�L�PHÿXQDURGQLK�UHIHUHQFL�VDNXSOMHQLK�WLMHNRP�ãHVW�VWXGLMD�SURMHNWD�(2 STORMED. 

.DNR�EL�XVSRUHGED�]DGDQLK�VFHQDULMD�GDOD�ãWR�NRULVQLMH�SRGDWNH�SURYRGL�VH�YLãHNULWHULMVND�
DQDOL]D� WHPHOMHP�GH¿QLUDQLK� NULWHULMD� RGOXþLYDQMD� L� XGMHOD� VYDNRJ� NULWHULMD� X� NRQDþQRM�
RGOXFL�� VXPD� XGMHOD� VYLK� NULWHULMD� L]QRVL� ������� NDNR� EL� VH� SURFLMHQLOD�PMHUD� GR� NRMH�
FLOMHYL�PRJX�ELWL� LVSXQMHQL� .ULWHULML� NRMH� SURJUDP�QXGL� VX�� ¿QDQFLMVNL� NULWHULML� �WURãDN�
XSUDYOMDQMD� NLãQLFRP�� WURãNRYL� RGUåDYDQMD��� HQHUJHWVNL� NULWHULML� �SRWURãHQD� HQHUJLMD�
WLMHNRP�L]JUDGQMH��SRWURãHQD�HQHUJLMD�]D�RGUåDYDQMH���HPLVLMVNL�NULWHULML��XNXSQH�HPLVLMH�
WLMHNRP�L]JUDGQMH�L�RGUåDYDQMD��REUDGD�L�SULMHQRV�HPLVLMH���NULWHULM�NYDOLWHWH�YRGH�L�RNROLãD�
�NYDOLWHWD�YRGH�JOREDOQRJ�RWMHFDQMD��XQDSUMHÿHQMH�XVOXJD�HNRVXVWDYD��L�GUXJL�NYDQWLWDWLYQL�
NULWHULML��YROXPHQ�SRQRYQR�XSRWULMHEOMHQH�YRGH���(2STORMED, 2018).

'H¿QLUDQD�VX�GYD�VFHQDULMD��L�WR��6FHQDULM���NRML�REXKYDüD�NRQYHQFLRQDOQL�NDQDOL]DFLMVNL�
VXVWDY�� NRQYHQFLRQDOQL� NURY� L� VWDQGDUGQL� ]DVWRU� WH� 6FHQDULM� �� NRML� REXKYDüD� ]HOHQX�
LQIUDVWUXNWXUX��]HOHQL�NURY�L�SRUR]QL�]DVWRU��

2.2. Rezultati

.UDMQML�UH]XOWDW�XVSRUHGEH�GYD�RGDEUDQD�VFHQDULMD�L]UDÿHQ�MH�WHPHOMHP�GRVWXSQLK�SRGDWDND�
GYD�DVSHNWD��HQHUJHWVND�XþLQNRYLWRVW�L�HNRQRPVND�LVSODWLYRVW��8�SULPMHUX�VX�RGDEUDQD���
NULWHULMD�RGOXþLYDQMD�NRML�VX�UHOHYDQWQL�]D�SULND]�PHWRGRORJLMH��D�NRML�X]LPDMX�SRWURãQMX�
HOHNWULþQH� HQHUJLMH� ]D� YULMHPH� L]JUDGQMH� L� NRULãWHQMD� WH� HPLVLMX� &2

2
 kod izgradnje i 

YULMHGQRVW�WURãNRYD���3-5�&2168/7,1*���������1DNRQ�XQRVD�XOD]QLK�SRGDWDND�L�RGDELUD�
NULWHULMD�SURJUDP�SURUDþXQDYD�NRML�MH�VFHQDULM�QDMEROML�]D�SURMHNW�WH�UH]XOWDWH�SULND]XMH�X�
REOLNX�JUDID��

Slika 5. Sadašnja vrijednost troškova 6OLND����(PLVLMD�&2
2
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Slika 7. Potrošnja energije

1D�6OLFL� ��� 6OLFL� �� L� 6OLFL� �� SULND]DQL� VX� UH]XOWDWL� XVSRUHGEH� GYDMX� VFHQDULMD� X� REOLNX�
YUHPHQVNRJ�JUDID��*RUQMD�NULYXOMD�QD�JUDIRYLPD�R]QDþDYD�VFHQDULM���NRML�SRGUD]XPLMHYD�
NRQYHQFLRQDOQX�RGYRGQMX��GRN�GRQMD�NULYXOMD��VFHQDULM����SULND]XMH�]HOHQX�LQIUDVWUXNWXUX�
NRMD�REXKYDüD�]HOHQH�NURYRYH�L�SRUR]QL�]DVWRU��7URãNRYL�L�NRULVWL�NRMH�VX�X]HWH�X�RE]LU�
]D�VYD�WUL�JUDID�VX��L]JUDGQMD�L�RGUåDYDQMH�LQIUDVWUXNWXUH��RGYRGQMD�L�REUDGD�RWSDGQH�YRGH�
WH�L]RODFLMD�REMHNWD��6OLND���SULND]XMH�VDGDãQMX�YULMHGQRVW�WURãNRYD�]D�VYH�JRUH�QDYHGHQH�
WURãNRYH�L�NRULVWL�NUR]����JRGLQD��9LGOMLYR�MH�GD�NRQYHQFLRQDOQD�LQIUDVWUXNWXUD�L]LVNXMH�
YHüH� WURãNRYH�� ãWR� MH� þLQL� QHSRYROMQLMRP�� 6OLND� �� SULND]XMH� YULMHGQRVW� HPLVLMH� &2

2

X]URNRYDQH� SRMHGLQRP� LQIUDVWUXNWXURP�NUR]� ��� JRGLQD�� ,� RYGMH� VH�PRåH� ]DNOMXþLWL� GD�
]HOHQD�LQIUDVWUXNWXUD�GDMH�EROMH�UH]XOWDWH��RGQRVQR�PDQMH�HPLVLMH�&2

2
��QDURþLWR�NUR]�GXåL�

YUHPHQVNL�SHULRG��6OLND���SULND]XMH�SRWURãQMX�HOHNWULþQH�HQHUJLMH�SRWUHEQH�]D�L]JUDGQMX�L�
RGUåDYDQMH��RGYRGQMX�L�SUHUDGX�RWSDGQH�YRGH�WH�WURãNRYH�X]URNRYDQH�L]RODFLMRP�REMHNWD��
,]�JUDID�VH�PRåH�]DNOMXþLWL�GD�MH�]HOHQD�LQIUDVWUXNWXUD�L�X�SRJOHGX�SRWURãQMH�HQHUJLMH�SXQR�
SULKYDWOMLYLMH�UMHãHQMH��
,DNR� UH]XOWDWL� QHGYRMEHQR� SRND]XMX� NDNR� =,� L]� VFHQDULMD� �� GDMH� EROMH� UH]XOWDWH� RG�
NRQYHQFLRQDOQH� RGYRGQMH�� QH� VPLMH� VH� ]DERUDYLWL� GD� ]HOHQD� LQIUDVWUXNWXUD� L]LVNXMH�
QHãWR�YLãD�¿QDQFLMVND�XODJDQMD�SUL�L]JUDGQML�L�RGUåDYDQMX��PHÿXWLP�GXJRURþQR�VH�WDNYD�
XODJDQMD�YLãHVWUXNH�LVSODWH��.RULãWHQMH�=,�D��NDGD�VH�X�RE]LU�X]PX�VYH�þHWLUL�NRPSRQHQWH�
RGOXþLYDQMD��L]JUDGQMD�L�RGUåDYDQMH�LQIUDVWUXNWXUH��VDNXSOMDQMH�L�REUDGD�RWSDGQH�YRGH�WH�
L]RODFLMD�REMHNWD��SRND]XMH� L]UD]LWX�XþLQNRYLWRVW�X�SRJOHGX�SRWURãQMH�HQHUJLMH� L� HPLVLMH�
CO

2
 u odnosu na konvencionalnu odvodnju.

3. ISKUSTVA DRUGIH URBANIH SREDINA

8�VXVUHW�L]UDåHQLP�NOLPDWVNLP�SURPMHQDPD��NRMH�VH�YLãH�QH�PRJX�LJQRULUDWL��GRQHVHQR�MH�
QL]�PMHUD�L�]DNRQVNLK�RGUHGEL�QD�JOREDOQRM�UD]LQL��XQXWDU�GUåDYD��SD�þDN�L�ORNDOQLK�]DMHGQLFD��
=QDþDMDQ�LVNRUDN�X�SRGUXþMX�SULPMHQH�=,�D�QDSUDYLOD�MH�âYLFDUVND��RGQRVQR�JUDG�=�ULFK��
JGMH� MH� MRã� ������ JRGLQH�GRQHVHQD�RGOXND�GD� VYL� QRYR� L]JUDÿHQL� LOL� UHQRYLUDQL� REMHNWL�
VD� UDYQLP�NURYRYLPD�PRUDMX�SULPLMHQLWL� ]HOHQH�NURYRYH��1D� WDM�QDþLQ� MH�SURPLMHQMHQD�
YL]XUD�JUDGD��VPDQMHQR�MH�RSWHUHüHQMH�VXVWDYD�RGYRGQMH�L�SURþLãüDYDQMD�RWSDGQH�YRGH�WH�
MH�VPDQMHQ�XWMHFDM�WRSOLQVNLK�RWRND��8UEDQ�JUHHQ�EOXH�JULGV���������*UDG�$OPHUH��X�EOL]LQL�
$PVWHUGDQD�� ]DQLPOMLY� MH� VSRM� XUEDQRJ� L� ]HOHQRJ� SURVWRUD�� 3RYUãLQD� ]D� JUDGQMX� JUDGD�
VWYRUHQD�LVXãLYDQMHP�YRGHQLK�SRGUXþMLPD��D�L]JUDGQMRP�=,�D��RPRJXüHQR�MH�SULURGQR�L�
]HOHQR�RNUXåHQMH��8�L]UD]LWR�PRGHUQX�DUKLWHNWXUX�XNORSOMHQD�MH�EXMQD�SULURGD��V�YHOLNLP�
EURMHP� ELRUHWHQFLMD� L� NLãQLK� YUWRYD�� 8]� WR� JUDG� MH� RVLJXUDR� YHOLNH� SRYUãLQH� JUDGVND�
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]HPOMLãWD�NRMD�VWDQRYQLFL�PRJX�NRULVWLWL��]D�X]JDMDQMH�YRüD�L�SRYUüD�QD�SULURGDQ�L�HNRORãNL�
SULKYDWOMLY� QDþLQ� �$GUL�'�*UHHQ�&LW\�$OPHUH�� �������8�SRJOHGX� UD]YRMD�=,�D� VYDNDNR�
SUHGQMDþL�,PSHULDO�&ROOHJXH�R�/RQGRQ�JGMH�MH�XWHPHOMHQD�QRYD�¿OR]R¿MX�]HOHQH�JUDGQMH�
SRG�QD]LYRP�%OXH�*UHHQ�'UHDP��SURMHNW�X�NRML�MH�XORåHQR�SUHNR����PLOLMDUGL�IXQWL��5DGL�
VH�R�VPMHUQLFDPD�]D�SODQLUDQMH��L]JUDGQMX��XSUDYOMDQMH�L�RGUåDYDQMH�]HOHQH�LQIUDVWUXNWXUH��
3ULPMHQRP�WDNYLK�UMHãHQMD�NRUDN�MH�EOLåH�VDPRRGUåLYLP�JUDGRYLPD��&OLPDWH�.,&�������
1D� åDORVW�� RYDNYH� SURPMHQH� YH]DQH� VX� HNRQRPVNL� VWDWXV� UHJLMH�� SD� VX� VLURPDãQLMLP�
VUHGLQDPD� YHüD� ¿QDQFLMVND� XODJDQMD� SUHSUHND� ]D� SURMHNWH� ]HOHQH� LQIUDVWUXNWXUH��
,VWRYUHPHQR��QXåQR� MH�QDJODVLWL�GD�(XURSVND�XQLMD��SXWHP�VYRMLK� IRQGRYD��YHü�RGDYQR�
LQYHVWLUD�X�RYDNYH�SURMHNWH��8SRUDED�]HOHQH�LQIUDVWUXNWXUH�GRQRVL�HNRQRPVNH�L�RNROLãQH�
NRULVWL��XJRGQLMH�RNUXåHQMH��L�RQR�QDMYDåQLMH�VWYDUD�XYMHWH�]D�RGUåLYL�UDVW�XUEDQLK�VUHGLQD��

4. RASPRAVA

8�VOXþDMX�GD�VH�NRQYHQFLRQDOQL�VXVWDY�RERULQVNH�RGYRGQMH�åHOL�QDGRJUDGLWL�=,�RP�PRUD�
VH�UDþXQDWL�QD�]QDþDMQD�XODJDQMD�SUL�L]JUDGQML�L�RGUåDYDQMX��D�WDNDY�]DKYDW�EL�]DKWLMHYDR�
L� SRYH]LYDQMH� YLãH� YUVWD�=,�D� X� MHGQX� FMHOLQX��0HÿXWLP�� X� SRJOHGX� RGYRGQMH� L� REUDGH�
RERULQVNH�YRGH�=,�SRND]XMH�]QDþDMQH�¿QDQFLMVNH�XãWHGH�WH�ãWLWL�YRGQH�UHVXUVH��2ERULQVNX�
YRGX�VDNXSOMHQX�QD�SRYUãLQDPD�]HOHQLK�NURYRYD�L�SRUR]QLK�]DVWRUD�QLMH�SRWUHEQR�QDNQDGQR�
SURþLãüDYDWL�� YHü� MH� PRåHPR� GLUHNWQR� XSXVWLWL� X� SRG]HPOMH� L� WDNR� GRGDWQR� RERJDWLWL�
SRG]HPQH� YRGH�� =HOHQL� NURY�� RVLP� ãWR� MH� SRJRGDQ� X� KLGURWHKQLþNRP� SRJOHGX�� SUXåD�
L]QLPQR� GREUX� WHUPRL]RODFLMX� QD� NURYRYLPD� ]JUDGD� ãWR� GRYRGL� GR� VPDQMHQD� WURãNRYD�
JULMDQMD�L�KODÿHQMD��1DGDOMH�Ä�P2�]HOHQRJ�NURYX�WLMHNRP�MHGQH�JRGLQH�DSVRUELUD�L�GR���NJ�
CO

2
��=ERJ�XþLQND�VPDQMHQMD�SRWURãQMH�HQHUJLMH��GRGDWQR�VH�VPDQMXMH�HPLVLMD�XJOMLþQRJ�

GLRNVLGD�� 7DNR� �P2� ]HOHQRJ� NURYD� DSVRUELUD� LVWX� NROLþLQX� &2
2
� NRMX� LVSXVWL� SURVMHþDQ�

DXWRPRELO��NRML�SULMHÿH�XGDOMHQRVW�RG����NP�³�8UEDQVFDSH�VXVWDY�]HOHQLK�NURYRYD��������

Cilj ovoga rada bila je usporedba postupaka rješavanja oborinske odvodnje na 
konvencionalan način i putem zelene infrastrukture. Problematika je razmatrana kroz 
teoretski dio proučavanja i odabira zelene infrastrukture, zatim hidrološko-hidrauličkim 
proračunom i dimenzioniranjem te na kraju usporedbom koje je provedena pomoću alata 
za donošenje odluka E2STORMED. Rezultati koji su dobiveni korištenjem E2STORMED-a 
nedvojbeno ukazuju na višestruke pogodnosti zelene infrastrukture. 
Može se zaključiti kako zelena infrastruktura na početku iziskuje veća �nancijska ulaganja, 
i početno zahtijeva više održavanja, naročito zeleni krov, međutim dugoročno zelena 
infrastruktura donosi uštede u ekonomskom i okolišnom pogledu. Poroznim zastorom 
osim što se značajno rastereti konvencionalni sustav te tako smanje količine vode koje se 
odvode na skup proces pročišćavanja otpadne vode, obogaćuje se vodonosnik potpunom 
in�ltracijom oborinskog dotoka. Obzirom na karakteristike retenciranja poroznim 
zastorom, također je smanjen vršni dotok, a oborinska voda značajno pročišćena. 
Zeleni krov, pak, osim ekonomskih dobrobiti i usluga ekosustava donosi i estetski 
prihvatljiviji izgled. Svojim karakteristikama poboljšava kvalitetu života stanara zgrade 
sa zelenim krovom, na način da toplinski i zvučno izolira zgradu. Također smanjuje vršni 
dotok, pročišćava oborine i okolni zrak od suspendiranih čestica, a vegetacija osim što 
fotosintezom proizvodi kisik značajno smanjuje emisije CO

2
.
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NAPOMENA

Ovaj rad je izrađen temeljem završnog rada Stručnog studija graditeljstva studentice 
Doroteje Deak na Tehničkom veleučilištu u Zagrebu, Graditeljski odjel.
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6$ä(7$.��&LOM�SURMHNWD�6:$50�6WUHQJWKHQLQJ�RI�PDVWHU�FXUULFXOD�LQ�ZDWHU�UHVRXUFHV�
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%RVQD�L�+HUFHJRYLQD��L�þHWLUL�VXUDGQLþNH�LQVWLWXFLMH��L]�%XJDUVNH��6UELMH��%RVQH�L�+HUFH-
govine, Crne Gore). 

6SHFL¿þQL�FLOMHYL�SURMHNWD�VX��XQDSULMHGLWL�UD]LQX�NRPSHWHQFLMD�L�YMHãWLQD�X�YLVRNRãNROVNLP�
XVWDQRYDPD�=DSDGQRJ�%DONDQD�UD]YRMHP�QRYLK�L�LQRYDWLYQLK�GLSORPVNLK�VWXGLMVNLK�SUR-

JUDPD� X� SRGUXþMX� XSUDYOMDQMD� YRGQLP� UHVXUVLPD� X� VNODGX� V� %RORQMVNLP� ]DKWMHYLPD� L�
QDFLRQDOQLP�VWDQGDUGLPD��RVPLVOLWL� L� LPSOHPHQWLUDWL� VHGDP�VXYUHPHQLK� ODERUDWRULMD�QD�
YLVRNLP�XþLOLãWLPD�=DSDGQRJ�%DONDQD�WH�UD]YLWL�L�LPSOHPHQWLUDWL�WHþDMHYH�]D�FMHORåLYRWQR�
XþHQMH�]D�YRGQL�VHNWRU�X�VNODGX�V�2NYLUQRP�GLUHNWLYRP�R�YRGDPD�(8�
8�UDGX�üH�VH�SUH]HQWLUDWL�RVQRYQL�HOHPHQWL�SURMHNWD��UDGQL�SDNHWL��DNWLYQRVWL��GLQDPLND�
UHDOL]DFLMH��RþHNLYDQL�UH]XOWDWL�L�GU����V�QDJODVNRP�QD�DNWLYQRVWL�NRMH�VH�SODQLUDMX�RGUåDWL�
QD�6YHXþLOLãWX�X�5LMHFL��*UDÿHYLQVNRP�IDNXOWHWX�L�X�NRMLPD�üH�VXGMHORYDWL�SURMHNWQL�WLP�
.DWHGUH�]D�KLGURWHKQLNX�*UDÿHYLQVNRJ�IDNXOWHWD�
./-8ý1(� 5,-(ý,�� XSUDYOMDQMH� YRGQLP� UHVXUVLPD�� NXULNXOXP�� GLSORPVNL� VWXGLM��
YLVRNRãNROVNH�LQVWLWXFLMH

STRENGTHENING OF MASTER CURRICULA IN WATER RESOURC-
ES MANAGEMENT - PROJECT SWARM

ABSTRACT� 7KH�PDLQ�JRDO�RI� WKH SWARM SURMHFW� �6WUHQJWKHQLQJ�RI�PDVWHU�FXUULFXOD�
LQ�ZDWHU�UHVRXUFHV�PDQDJHPHQW� IRU� WKH�:HVWHUQ�%DONDQV�+(,V�DQG�VWDNHKROGHUV�� LV� WR�
LPSURYH�WKH�HGXFDWLRQ�RI�ZDWHU�UHVRXUFHV�PDQDJHPHQW�H[SHUWV�LQ�WKH�:HVWHUQ�%DONDQV�LQ�
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FRPSOLDQFH�ZLWK�WKH�QDWLRQDO�DQG�(8�SROLFLHV�
7KH�SURMHFW�LV�IXQGHG�E\�WKH�(8�WKURXJK�WKH�(5$6086��SURJUDPPH��,W�VWDUWHG�RQ�1R-

YHPEHU����������DQG�ZLOO�EH�LPSOHPHQWHG�IRU�WKUHH�\HDUV��ZLWK�WKH�SDUWLFLSDWLRQ�RI�IRXU-
WHHQ�SURMHFW�SDUWQHUV�IURP�WHQ�FRXQWULHV��*UHHFH��0RQWHQHJUR��6HUELD��1RUZD\��&URDWLD��
3RUWXJDO��$XVWULD��%XOJDULD��.RVRYR��%RVQLD�DQG�+HU]HJRYLQD��DQG�IRXU�DVVRFLDWH�LQVWLWX-

WLRQV��IURP�%XOJDULD��6HUELD��%RVQLD�DQG�+HU]HJRYLQD��0RQWHQHJUR��
7KH�VSHFL¿F�REMHFWLYHV�RI�WKH�SURMHFW�DUH��WR�LPSURYH�WKH�OHYHO�RI�FRPSHWHQFHV�DQG�VNLOOV�
LQ�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�RI�WKH�:HVWHUQ�%DONDQV�E\�GHYHORSLQJ�QHZ�DQG�LQQRYDWLYH�
PDVWHU�VWXG\�SURJUDPV�LQ�WKH�¿HOG�RI�ZDWHU�UHVRXUFHV�PDQDJHPHQW�LQ�DFFRUGDQFH�ZLWK�WKH�
%RORJQD� UHTXLUHPHQWV� DQG�QDWLRQDO� VWDQGDUGV�� WR�GHVLJQ�DQG� LPSOHPHQW� VHYHQ�PRGHUQ�
ODERUDWRULHV�DW�WKH�:HVWHUQ�%DONDQV�+(,V�DQG�WR�GHYHORS�DQG�LPSOHPHQW�OLIHORQJ�OHDUQLQJ�
FRXUVHV�IRU�WKH�ZDWHU�VHFWRU�LQ�OLQH�ZLWK�WKH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH�
7KH�SDSHU�ZLOO�SUHVHQW�WKH�PDLQ�HOHPHQWV�RI�WKH�SURMHFW��ZRUN�SDFNDJHV��DFWLYLWLHV��LPSOH-
PHQWDWLRQ�G\QDPLFV��H[SHFWHG�UHVXOWV��HWF����ZKLOH�IRFXVLQJ�RQ�WKH�DFWLYLWLHV�WR�EH�KHOG�DW�
WKH�8QLYHUVLW\�RI�5LMHND��)DFXOW\�RI�&LYLO�(QJLQHHULQJ��LQ�ZKLFK�WKH�SURMHFW�WHDP�RI�WKH�
'HSDUWPHQW�RI�+\GURWHFKQRORJ\��WKH�)DFXOW\�RI�&LYLO�(QJLQHHULQJ��ZLOO�SDUWLFLSDWH�
.(<:25'6��ZDWHU�UHVRXUFHV�PDQDJHPHQW��FXUULFXOXP��PDVWHU�VWXG\��KLJKHU�HGXFDWLRQ�
LQVWLWXWLRQV

1. UVODNO O PROJEKTU SWARM

3URMHNW�SRG�QD]LYRP�6WUHQJWKHQLQJ�RI�PDVWHU�FXUULFXOD�LQ�ZDWHU�UHVRXUFHV�PDQDJHPHQW�
for the Western Balkans HEIs and stakeholders�6:$50�MH�¿QDQFLUDQ�NUR]�(5$6086��
.$��±�Strateška partnerstva za inovacije i razmjenu dobrih praksi ±�-DþDQMH�VSRVREQRVWL�X�
SRGUXþMX�YLVRNRJ�REUD]RYDQMD��KWWS���ZZZ�VZDUP�QL�DF�UV����&LOM�3URMHNWD�MH�XQDSUMHÿHQMH�
REUD]RYDQMD�VWUXþQMDND�]D�XSUDYOMDQMH�YRGQLP�UHVXUVLPD�QD�=DSDGQRP�%DONDQX�X�VNODGX�
V�QDFLRQDOQLP�L�(8�SROLWLNDPD��
(5$6086�� MH� SURJUDP� (XURSVNH� XQLMH� ]D� REUD]RYDQMH�� RVSRVREOMDYDQMH�� PODGH� L�
VSRUW� ]D� UD]GREOMH� GR� ������ �KWWS���HF�HXURSD�HX�SURJUDPPHV�HUDVPXV�SOXV�QRGHBHQ).

3ODQLUDQL� EXGåHW� (5$6086�� SURJUDPD� L]QRVL� ��� PLOLMDUGL� HXUD�� (UDVPXV�� RNXSOMD�
VHGDP�SUHWKRGQLK�SURJUDPD�L�SUXåD�UD]QH�PRJXüQRVWL�SRMHGLQFLPD��DOL�L�ãLURNRP�VSHNWUX�
RUJDQL]DFLMD� �QSU�� VYHXþLOLãWD�� SUXåDWHOML� XVOXJD� HGXNDFLMD� L� XVDYUãDYDQMD�� LVWUDåLYDþNH�
RUJDQL]DFLMH��SULYDWQR�SRGX]HWQLãWYR���
3URMHNW� 6:$50� MH� ]DSRþHR� ���� VWXGHQRJ� ������ L� UHDOL]LUDW� üH� VH� NUR]� WUL� JRGLQH�� X]�
VXGMHORYDQMH� þHWUQDHVW�SURMHNWQLK�SDUWQHUD� L]�GHVHW� ]HPDOMD� �*UþND��&UQD�*RUD��6UELMD��
1RUYHãND�� +UYDWVND�� 3RUWXJDO��$XVWULMD�� %XJDUVND�� .RVRYR� WH� %RVQD� L� +HUFHJRYLQD�� L�
þHWLUL�VXUDGQLþNH�LQVWLWXFLMH��L]�%XJDUVNH��6UELMH��%RVQH�L�+HUFHJRYLQH�WH�&UQH�*RUH���
6SHFL¿þQL�FLOMHYL�SURMHNWD�VX��XQDSULMHGLWL�UD]LQX�NRPSHWHQFLMD�L�YMHãWLQD�X�YLVRNRãNROVNLP�
XVWDQRYDPD� =DSDGQRJ� %DONDQD� UD]YRMHP� QRYLK� L� LQRYDWLYQLK� GLSORPVNLK� VWXGLMVNLK�
SURJUDPD�X�SRGUXþMX�XSUDYOMDQMD�YRGQLP�UHVXUVLPD�X�VNODGX�VD�%RORQMVNLP�]DKWMHYLPD�L�
QDFLRQDOQLP�VWDQGDUGLPD��RVPLVOLWL�L�LPSOHPHQWLUDWL�VHGDP�QRYLK�VXYUHPHQLK�ODERUDWRULMD�
QD�YLVRNLP�XþLOLãWLPD�=DSDGQRJ�%DONDQD�X� VXUDGQML� V� SURMHNWQLP�SDUWQHULPD� L]�(8� WH�
UD]YLWL� L� LPSOHPHQWLUDWL� SURJUDPH� ]D� FMHORåLYRWQRJ� REUD]RYDQMD� ]D� VWUXþQMDNH� YRGQRJ�
VHNWRUD�X�VNODGX�V�2NYLUQRP�GLUHNWLYRP�R�YRGDPD�(8�
/RJR�SURMHNWD�6:$50�SULND]DQ�MH�QD�6OLFL���
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6OLND����/RJR�SURMHNWD�6:$50

8�UDGX�üH�VH�SUH]HQWLUDWL�RVQRYQL�HOHPHQWL�SURMHNWD��SDUWQHUVND�VWUXNWXUD��UDGQL�SDNHWL�L�
DNWLYQRVWL��GLQDPLND�UHDOL]DFLMH��RþHNLYDQL�UH]XOWDWL�L�GU����V�QDJODVNRP�QD�DNWLYQRVWL�NRMH�
VH�SODQLUDMX�RGUåDWL�QD�6YHXþLOLãWX�X�5LMHFL��*UDÿHYLQVNRP�IDNXOWHWX�NDR�L�DNWLYQRVWL�X�
NRMLPD�üH�VXGMHORYDWL�SURMHNWQL�WLP�.DWHGUH�]D�KLGURWHKQLNX�VD�*UDÿHYLQVNRJ�IDNXOWHWD�
u Rijeci.

6:$50� SURMHNWRP� DQDOL]LUDW� üH� VH� PRJXüQRVWL� XQDSUMHÿHQMD� XSUDYOMDQMD� YRGQLP�
UHVXUVLPD�X�]HPOMDPD�=DSDGQRJ�%DONDQD��VWRJD�MH�ELOR�SRWUHEQR�XVSRVWDYLWL�RGJRYDUDMXüX�
SDUWQHUVNX� L� VXUDGQLþNX�VWUXNWXUX�±�NRQ]RUFLM��6DVWDY�NRQ]RUFLMD� UH]XOWDW� MH�SUHWKRGQLK�
VXUDGQML�VYHXþLOLãWD�X�UHJLML�=DSDGQRJ�%DONDQD��D�GLR�þODQRYD�L]�(8�XNOMXþHQ�MH�X�NRQ]RUFLM�
]ERJ� VYRMH� VWUXþQRVWL� DOL� L� SUHWKRGQH� �� WHNXüH� VXUDGQMH�XQXWDU� UD]OLþLWLK�PHÿXQDURGQLK�
SURMHNDWD�L�PUHåD��
.RQ]RUFLM� 3URMHNWD� 6:$50� þLQL� þHWUQDHVW� SDUWQHUVNLK� LQVWLWXFLMD� L� þHWLUL� VXUDGQLþNH�
LQVWLWXFLMH��8]�SDUWQHUVNX� LQVWLWXFLMX��3����3XEOLF�:DWHU�0DQDJHPHQW�&RPSDQ\�Ä9RGH�
9RMYRGLQH³��RVWDOLK�WULQDHVW�SDUWQHUD�VX�YLVRNRãNROVNH�LQVWLWXFLMH�
� 3�� �� 8QLYHUVLW\�RI�1Lã��6UELMD��YRGLWHOM�SURMHNWD�
� 3�� �� 8QLYHUVLW\�RI�1DWXUDO�5HVRXUFHV�DQG�/LIH�6FLHQFHV��%Hþ��$XVWULMD
� 3�� �� 1RUZHJLDQ�8QLYHUVLW\�RI�/LIH�6FLHQFHV��1RUYHãND
� 3�� �� $ULVWRWOH�8QLYHUVLW\�RI�7KHVVDORQLNL��*UþND
� 3�� �� 8QLYHUVLW\�RI�$UFKLWHFWXUH��&LYLO�(QJLQHHULQJ�DQG�*HRGHV\��%XJDUVND
� 3�� �� 6YHXþLOLãWH�X�5LMHFL��*UDÿHYLQVNL�IDNXOWHW��+UYDWVND
� 3�� �� 8QLYHUVLGDGH�GH�/LVERD��3RUWXJDO
� 3�� �� 8QLYHUVLW\�RI�1RYL�6DG��6UELMD
� 3�� �� 8QLYHUVLW\�RI�6DUDMHYR��%RVQD�L�+HUFHJRYLQD
� 3��� �� 'åHPDO�%LMHGLü�8QLYHUVLW\�RI�0RVWDU��%RVQD�L�+HUFHJRYLQD
� 3��� �� 8QLYHUVLW\�RI�3ULãWLQD�LQ�.RVRYVND�0LWURYLFD��.RVRYR
� 3��� �� 7HFKQLFDO� &ROOHJH� RI� $SSOLHG� 6FLHQFHV� 8URãHYDF� ZLWK� WHPSRUDU\� VHDW� LQ�

/HSRVDYLü��.RVRYR
� 3��� �� 8QLYHUVLW\�RI�0RQWHQHJUR��&UQD�*RUD
6XUDGQLþNH�LQVWLWXFLMH�X�3URMHNWX�VX�
�� 6R¿�\VND�YRGD�$'��6R¿�MD��%XJDUVND�
�� 8GUXåHQMH�]D�WHKQRORJLMX�YRGH�L�VDQLWDUQR�LQåHQMHUVWYR��%HRJUDG��6UELMD
�� $VVRFLDWLRQ�5HVRXUFH�$DUKXV�FHQWHU�LQ�%	+��6DUDMHYR��%L+
�� 5HJLRQDOQL�YRGRYRG�&UQRJRUVNR�SULPRUMH��%XGYD��&UQD�*RUD
3UYL�VDVWDQDN��NLFN�R൵��PHHWLQJ��VXUDGQLND�QD�3URMHNWX�6:$50�RGUåDQ�MH�X�1LãX�����L�����
prosinca 2018. godine (Slika 2.).
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6OLND����6XGLRQLFL�ÄNLFN�Rৼ³�VDVWDQND�SURMHNWD�6:$50��1Lã������L�����SURVLQFD�������

3. RADNI PAKETI

3URMHNW�6:$50�UHDOL]LUDW�üH�VH�NUR]�DNWLYQRVWL�X�RNYLUX�VHGDP�UDGQLK�SDNHWD��53��
53����$QDOL]D�XSUDYOMDQMD�YRGDPD�QD�SRGUXþMX�=DSDGQRJ�%DONDQD�
53����5D]YRM�NXULNXOXPD�WHPHOMHQRJ�QD�NRPSHWHQFLMDPD�X�VNODGX�V�WUHQGRYLPD�(8�
53����5D]YRM�HGXNDFLMD�]D�VWUXþQMDNH�X�YRGQRP�VHNWRUX�
53����,PSOHPHQWDFLMD�UD]YLMHQLK�NXULNXOXPD�GLSORPVNRJ�VWXGLMD�L�HGXNDFLMD
53����2VLJXUDYDQMH�NYDOLWHWH�L�PRQLWRULQJ
53����'LVHPLQDFLMD�L�NRULãWHQMH
53����8SUDYOMDQMH�SURMHNWRP

5DGQL� SDNHW� �� SRG� QDVORYRP�� $QDOL]D� XSUDYOMDQMD� YRGDPD� QD� SRGUXþMX� =DSDGQRJ�
Balkana�REXKYDüD�VOLMHGHüH�DNWLYQRVWL�
�� ,GHQWL¿FLUDQMH� L� DQDOL]D�SUREOHPDWLNH�XSUDYOMDQMD�YRGQLP�UHVXUVLPD�QD�SRGUXþMX�=D-
SDGQRJ�%DONDQD��LQVWLWXFLMD�L�NYDOL¿NDFLMD�GMHODWQLND�WLK�LQVWLWXFLMD��ãWR�üH�ELWL�WHPHOM�]D�
L]UDGX�QRYLK�NXULNXOXPD�L�NROHJLMD�

�� $QDOL]D�UHJXODWLYH�XSUDYOMDQMD�YRGDPD�(XURSVNH�XQLMH��DQDOL]D�LQRYDFLMD�X�UHJXODWLYL�L�
SUHSRUXND�X�SRGUXþMX�XSUDYOMDQMD�YRGDPD�

�� $QDOL]D�L�XVSRUHGED�SRVWRMHüLK�NXULNXOXPD�L]�SRGUXþMD�XSUDYOMDQMD�YRGQLP�UHVXUVLPD�
X�]HPOMDPD�(8�L�=DSDGQRJ�%DONDQD�X�FLOMX�XQDSUMHÿHQMD�SRVWRMHüLK� L� UD]YRMD�QRYLK�
NXULNXOXPD�X�VNODGX�V�(8�NXULNXOXPLPD�

�� ,GHQWL¿FLUDQMH�SRWUHEQH�ODERUDWRULMVNH�RSUHPH�L�OLWHUDWXUH�X�SRGUXþMX�XSUDYOMDQMD�YRGQLP�
UHVXUVLPD�]D�YLVRNRãNROVNH�LQVWLWXFLMH�=DSDGQRJ�%DONDQD�L�XVNODÿLYDQMH�V�SRVWRMHüLP�
SRSLVLPD�ODERUDWRULMVNH�RSUHPH�L�OLWHUDWXUH�YLVRNRãNROVNLK�LQVWLWXFLMD�(8�
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�� 7URGQHYQD�UDGLRQLFD�R�LQRYDWLYQLP�SUDNVDPD�X�VHNWRUX�XSUDYOMDQMD�YRGDPD�X�(8��NDNR�
EL�VH�XRþLOH�SUHSUHNH�L�PRJXüQRVWL�XQDSUMHÿHQMD�YRGQRJ�VHNWRUD�NUR]�LPSOHPHQWDFLMX�
WHKQRORãNLK�LQRYDFLMD�L�XQDSUMHÿHQMH�]QDQMD�VWUXþQMDND�X�SRGUXþMX�XSUDYOMDQMD�YRGQLP�
UHVXUVLPD��QSU��XWMHFDM�NOLPDWVNLK�SURPMHQD� L�SURPMHQD�X�GHPRJUD¿ML�QD�XSUDYOMDQMH�
YRGQLP�UHVXUVLPD��

5DGQL�SDNHW���SRG�QDVORYRP��5D]YRM�NXULNXOXPD�WHPHOMHQRJ�QD�NRPSHWHQFLMDPD�X�VNODGX�
V�WUHQGRYLPD�(8�REXKYDüD�VOLMHGHüH�DNWLYQRVWL�
�� ,]UDGD�NDWDORJD�NRPSHWHQFLMD� L� LVKRGD�XþHQMD� �JHQHULþNLK� L� VSHFL¿þQLK�VWUXþQLK��NDR�
WHPHOMD�]D� UD]YRM�NXULNXOXPD�X�SRGUXþMX�XSUDYOMDQMD�YRGQLP� UHVXUVLPD�QD�SRGUXþMX�
Zapadnog Balkana, 

�� 5D]YRM� VDGUåDMD� L� VLODEXVD�]D�EDUHP����VXYUHPHQLK�NROHJLMD� L]�SRGUXþMD�XSUDYOMDQMD�
YRGQLP�UHVXUVLPD�

�� ,QRYLUDQMH�SRVWRMHüLK�L�UD]YRM�QRYLK�GLSORPVNLK�VWXGLMVNLK�SURJUDPD�L]�SRGUXþMD�XSUDY-

OMDQMD�YRGQLP�UHVXUVLPD�QD�=DSDGQRP�%DONDQX�
�� $NUHGLWLUDQMH�NXULNXOXPD�GLSORPVNLK�VWXGLMD�QD�YLVRNRãNROVNLP�LQVWLWXFLMDPD�=DSDG-

QRJ�%DONDQD� X� VNODGX� V� ]DKWMHYLPD�%RORQMVNH� GHNODUDFLMH� L� QDFLRQDOQLP� ]DKWMHYLPD�
�QDFLRQDOQRP�L�VYHXþLOLãQRP�UHJXODWLYRP��

�� âHVW� WURGQHYQLK� HGXNDFLMD� ]D� QDVWDYQR� RVREOMH� YLVRNRãNROVNLK� LQVWLWXFLMD� =DSDGQRJ�
%DONDQD�NRMH�üH�RUJDQL]LUDWL�(8�SDUWQHUL�QD�VYRMLP�YLVRNRãNROVNLP�LQVWLWXFLMDPD�X�FLOMX�
VWMHFDQMD�]QDQMD�R�QRYLP�PHWRGDPD�SRXþDYDQMD�L�XþHQMD�

�� 1DEDYND�OLWHUDWXUH��VRIWZDUH�D�L�ODERUDWRULMVNH�RSUHPH�X�FLOMX�RSUHPDQMD�VHGDP�ODERUD-
WRULMD�QD�SDUWQHUVNLP�YLVRNRãNROVNLP�LQVWLWXFLMDPD�=DSDGQRJ�%DONDQD�

5DGQL�SDNHW���SRG�QDVORYRP��5D]YRM�HGXNDFLMD�]D�VWUXþQMDNH�X�YRGQRP�VHNWRUX�REXKYDüD�
VOLMHGHüH�DNWLYQRVWL�
�� 8SR]QDYDQMH�V�SURJUDPLPD�FMHORåLYRWQRJ�REUD]RYDQMD�NRMH�QXGH�SDUWQHUVNH�(8�LQVWL-
WXFLMH�VWUXþQMDFLPD�X�YRGQRP�VHNWRUX��VDGUåDMHP�SURJUDPD�L�QDVWDYQLP�PDWHULMDOLPD�
NRML�üH�VOXåLWL�NDR�WHPHOM�]D�UD]YRM�SURJUDPD�FMHORåLYRWQRJ�REUD]RYDQMD�X�SDUWQHUVNLP�
]HPOMDPD�=DSDGQRJ�%DONDQD�

�� $QDOL]D�SRWUHED�]D�SURJUDPLPD�FMHORåLYRWQRJ�REUD]RYDQMD�X�YRGQRP�VHNWRUX�]HPDOMD�
Zapadnog Balkana,

�� 5D]YRM� VDGUåDMD� SURJUDPD� FMHORåLYRWQRJ� XþHQMD� L� QDVWDYQRJ�PDWHULMDOD� ]D� HGXNDFLMX�
VWUXþQMDND��

5DGQL�SDNHW���SRG�QDVORYRP��,PSOHPHQWDFLMD�UD]YLMHQLK�NXULNXOXPD�GLSORPVNRJ�VWXGLMD�L�
HGXNDFLMD�REXKYDüD�VOLMHGHüH�DNWLYQRVWL�
- ,PSOHPHQWDFLMD�UD]YLMHQLK�NXULNXOXPD�GLSORPVNLK�VWXGLMD�XSLVLYDQMHP�VWXGHQDWD�QD�QRYH�
L�LQRYLUDQH�VWXGLMVNH�SURJUDPH�YLVRNRãNROVNLK�LQVWLWXFLMD�=DSDGQRJ�%DONDQD�X�DN��JRG��
�����������NRML�REXKYDüDMX�NRULãWHQMH�VXYUHPHQH�ODERUDWRULMVNH�RSUHPH�L�VRIWZDUH�D�

�� ,PSOHPHQWDFLMD�RUJDQL]DFLMD�WURGQHYQLK�HGXNDFLMD��SURJUDPD�FMHORåLYRWQRJ�REUD]RYD�
QMD���X]�SULSUHPOMHQH�QDVWDYQH�PDWHULMDOH�GRVWXSQH�QD�ZHE�VWUDQLFL�SURMHNWD��]D�VWUXþQMD�
NH�X�YRGQRP�VHNWRUX�QD�SDUWQHUVNLP�YLVRNRãNROVNLP�LQVWLWXFLMDPD�=DSDGQRJ�%DONDQD�

�� 6DPR�HYDOXDFLMD�NXULNXOXPD�GLSORPVNLK�VWXGLMD�GYD�SXWD�JRGLãQMH�
�� 6DPR�HYDOXDFLMD�HGXNDFLMD�]D�VWUXþQMDNH�X�YRGQRP�VHNWRUX�
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5DGQL� SDNHW� �� SRG� QDVORYRP��2VLJXUDYDQMH� NYDOLWHWH� L�PRQLWRULQJ� REXKYDüD� VOLMHGHüH�
DNWLYQRVWL�
�� 5D]YRM�3ODQD�RVLJXUDYDQMD�NYDOLWHWH�NDNR�EL�VH�HYDOXLUDOR�RVWYDUHQMH�SUHGYLÿHQLK�SUR-

MHNWQLK�LVKRGD�
�� 2GUåDYDQMH�VDVWDQDND�2GERUD�]D�RVLJXUDYDQMH�NYDOLWHWH�GYD�SXWD�JRGLãQMH�QD�NRMLPD�üH�
VH�UDVSUDYOMDWL�R�WHPDPD�YH]DQLP�X]�XQDSUMHÿHQMH�NYDOLWHWH�SURMHNWQLK�DNWLYQRVWL�

�� 9DQMVNR�YUHGQRYDQMH�NYDOLWHWH�3URMHNWD�RVLJXUDW�üH�VH�NUR]�NRQWLQXLUDQR�SUHGVWDYOMDQMH�
DNWLYQRVWL� L� UH]XOWDWD� SURMHNWD�6:$50� L� NUR]� VWUXþQX�SURFMHQX�QHRYLVQRJ�YDQMVNRJ�
VWUXþQMDND�X�VUHGLQRP�WUDMDQMD�SURMHNWD�

�� 9DQMVND�¿QDQFLMVND�NRQWUROD�3URMHNWD�ELW�üH�SURYHGHQD�RG�VWUDQH�YDQMVNRJ�VWUXþQMDND�
�� ,QWHU�SURMHFW�FRDFKLQJ�üH�VH�RUJDQL]LUDWL�X�GUXJRM�JRGLQL�SURMHNWD�NDNR�EL�VH�LVWUDåLOH�
VLQHUJLMH�VD�VOLþQLP�SURMHNWLPD�X�UHJLML�

5DGQL�SDNHW���SRG�QDVORYRP��'LVHPLQDFLMD�L�NRULãWHQMH�REXKYDüD�VOLMHGHüH�DNWLYQRVWL�
�� ,]UDGD�3ODQD�GLVHPLQDFLMH�L�LVNRULãWDYDQMD�NRML�REXKYDüD��FLOMHYH��FLOMQH�VNXSLQH��PHWRGH�
NRMH�üH�VH�NRULVWLWL�L�YUHPHQVNH�URNRYH�

�� 5D]YRM�L�RGUåDYDQMH�ZHE�VWUDQLFH�3URMHNWD��KWWS���ZZZ�VZDUP�QL�DF�UV����L]UDGD�SURPR-

WLYQLK�PDWHULMDOD�L�VWUDWHJLMH�SURYHGEH�GLVHPLQDFLMVNLK�DNWLYQRVWL��
�� 2GUåDYDQMH�LQIR�GDQD�]D�XSLVLYDQMH�VWXGHQWD�GLSORPVNLK�VWXGLMD�QD�YLVRNRãNROVNLP�LQ-

VWLWXFLMDPD�=DSDGQRJ�%DONDQD�X]�GLMHOMHQMH�SURPRWLYQLK�PDWHULMDOD�
�� 2GUåDYDQMH�RNUXJOLK� VWRORYD� ]D�QH�DNDGHPVNL� VHNWRU� RG� VWUDQH�YLVRNRãNROVNLK� LQVWL-
WXFLMD�=DSDGQRJ�%DONDQD�V�FLOMHP�SURPRFLMH�XVDYUãDYDQMD�VWUXþQMDND�X�SRGUXþMX�XSUDY-

OMDQMD�YRGDPD�
�� 3URYHGED� ]LPVNLK�OMHWQLK� ãNROD� ]D� VWXGHQWH� =DSDGQR� %DONDQVNLK� YLVRNRãNROVNLK� LQ-

VWLWXFLMD�QD�SDUWQHUVNLP�(8�YLVRNRãNROVNLP� LQVWLWXFLMDPD�X�FLOMX�XVSRUHGEH�QMLKRYLK�
VWHþHQLK�]QDQMD�VD�]QDQMLPD�L�NRPSHWHQFLMDPD�NROHJD�L]�(8�

�� 2GUåDYDQMH�VLPSR]LMD�]D�SURPRFLMX�XSUDYOMDQMD�YRGDPD�X�SDUWQHUVNLP�]HPOMDPD�=D-
SDGQRJ�%DONDQD��QD�NRMHP�üH�VH�SUH]HQWLUDWL�LQRYDFLMH�L�WHKQRORJLMH�L]�(8�VHNWRUD�XS-

UDYOMDQMD�YRGDPD�

5DGQL�SDNHW���SRG�QDVORYRP��8SUDYOMDQMH�SURMHNWRP�REXKYDüD�VOLMHGHüH�DNWLYQRVWL�
�� 3URYHGED�VDVWDQND�]D�SRþHWDN�3URMHNWD�QD�NRMHP�üH�VH�LGHQWL¿FLUDWL�L�DQDOL]LUDWL�SURE-

OHPDWLND� XSUDYOMDQMD� YRGQLP� UHVXUVLPD� QD� SRGUXþMX�=DSDGQRJ�%DONDQD�� LQVWLWXFLMD� L�
NYDOL¿NDFLMD�GMHODWQLND�WLK�LQVWLWXFLMD��ãWR�üH�ELWL� WHPHOM�]D�L]UDGX�QRYLK�NXULNXOXPD�L�
kolegija,

�� 3URYHGED�VDVWDQND�]D�SRþHWDN�SURMHNWD�X�%UXVVHOVX�
�� 5D]YRM�9RGLþD�]D�XSUDYOMDQMH�3URMHNWRP�NRMLP�VH�XWYUÿXMX�XORJH��RGJRYRUQRVWL�L�]D-
GDWFL�YRGLWHOMD�UDGQLK�SDNHWD�L�YRGLWHOMD�SRMHGLQLK�DNWLYQRVWL��QDþLQ�NRPXQLNDFLMH�XQ-

XWDU�NRQ]RUFLMD�L�SUDNWLþQH�XSXWH�]D�VWDQGDUGL]DFLMX�L�RSWLPL]DFLMX�NRRUGLQDFLMLVNLK�DN-

WLYQRVWL�L�XSUDYOMDQMD�3URMHNWRP�
�� 6DVWDQFL�RGERUD�]D�XSUDYOMDQMH�3URMHNWRP�
�� 6YDNRGQHYQD�NRRUGLQDFLMD� NRRUGLQDWRUD�3URMHNWD� V� YRGLWHOMLPD� UDGQLK�SDNHWD�X� FLOMX�
SURYHGEH�SURMHNWQLK�DNWLYQRVWL�L�SUDüHQMH�QMLKRYH�UHDOL]DFLMH�

�� 3RGQRãHQMH�SHULRGLþQLK�L�NRQDþQLK�WHKQLþNLK�L�¿QDQFLMVNLK�L]YMHãWDMD�
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'MHODWQLFL� .DWHGUH� ]D� KLGURWHKQLNX� *UDÿHYLQVNRJ� IDNXOWHWD� 6YHXþLOLãWD� X� 5LMHFL� üH�
VXGMHORYDWL� X� LPSOHPHQWDFLML� SODQLUDQLK� UDGQLK� SDNHWD� L� DNWLYQRVWL� 6:$50� SURMHNWD�
X� VNODGX� V� REDYH]DPD�GH¿QLUDQLP�X� SULKYDüHQRP�SURMHNWQRP�SULMHGORJX�� RG� NRMLK� VX�
QDMYDåQLMH�VOMHGHüH�
�� 'RSULQRV�L]UDGL�QRYLK�NXULNXOXPD�GLSORPVNLK�VWXGLMD�X�SRGUXþMX�XSUDYOMDQMD�YRGDPD�
WHPHOMHP�YODVWLWRJ�LVNXVWYD�X�UHIRUPLUDQMX�VWXGLMVNLK�SURJUDPD�X�VNODGX�V�%RORQMVNRP�
GHNODUDFLMRP��NRML�VX�WHPHOMHQL�QD�LVKRGLPD�XþHQMD�L�SULPMHQX�(&76�ERGRYD�NDR�RV-
QRYQH�PMHUH�]D�RGUHÿLYDQMH�RSWHUHüHQMD�VWXGHQDWD��NDR�L�L]YHGEL�WLK�VWXGLMD��

�� 'RSULQRV�L]UDGL�SURJUDPD�FMHORåLYRWQRJ�REUD]RYDQMD�]D�VWUXþQMDNH�=DSDGQRJ�%DONDQD�
X�SRGUXþMX�XSUDYOMDQMD�YRGDPD�WHPHOMHP�YODVWLWRJ�LVNXVWYD��

�� 'RSULQRV�X�RSUHPDQMX�YLVRNRãNROVNLK� LQVWLWXFLMD�=DSDGQRJ�%DONDQD� ODERUDWRULMVNRP�
RSUHPRP�VRIWZDUH�LPD� L� OLWHUDWXURP�WHPHOMHP�YODVWLWRJ� LVNXVWYD�SRJODYLWR�X�RSUHP-

DQMX�ODERUDWRULMD�QD�NDPSXVX�6YHXþLOLãWD�X�5LMHFL��X�RNYLUX�5,6.�±�5D]YRM�LVWUDåLYDþNH�
LQIUDVWUXNWXUH�QD�.DPSXVX�6YHXþLOLãWD�X�5LMHFL��SURMHNWD�VX¿QDQFLUDQRJ�RG�(XURSVNH�
XQLMH�L]�(XURSVNRJ�IRQGD�]D�UHJLRQDOQL�UD]YRM��

�� 2UJDQL]LUDQMH�L�SURYHGED�WURGQHYQH�HGXNDFLMH�]D�QDVWDYQLNH�YLVRNRãNROVNLK�LQVWLWXFLMD�
=DSDGQRJ�%DONDQD�X�]JUDGL�*UDÿHYLQVNRJ�IDNXOWHWD�X�5LMHFL��UXMDQ��������

�� 2UJDQL]LUDQMH�SHWRGQHYQH�]LPVNH�ãNROH�]D�VWXGHQWH�YLVRNRãNROVNLK�LQVWLWXFLMD�=DSDG-

QRJ�%DONDQD�X�]JUDGL�*UDÿHYLQVNRJ�IDNXOWHWD�X�5LMHFL��YHOMDþD��������
�� 'LVHPLQDFLML�UH]XOWDWD�3URMHNWD�L�SURPRWLYQLP�DNWLYQRVWLPD�
�� 6XGMHORYDQMH�X�UDGX�2GERUD�]D�RVLJXUDYDQMH�NYDOLWHWH�L�2GERUD�]D�XSUDYOMDQMH�3URMHN-

WRP�NUR]�RUJDQL]LUDQH�VDVWDQNH�SURMHNWQLK�SDUWQHUD�
,DNR�*UDÿHYLQVNL�IDNXOWHW�X�5LMHFL�QHPD�X�RNYLUX�3URMHNWD�REDYH]X�L]PLMHQH�LOL�GRSXQH�
SRVWRMHüLK�VWXGLMVNLK�SURJUDPD�QLWL�RUJDQL]LUDQMH�SURJUDPD�FMHORåLYRWQRJ�REUD]RYDQMD�]D�
VWUXþQMDNH�X�SRGUXþMX�XSUDYOMDQMD�YRGDPD��X�RYRP�3URMHNWX�YLGL�PRJXüQRVW�XQDSUMHÿHQMD�
YODVWLWLK�VWXGLMVNLK�SURJUDPD�NDR�L�SRQXGH�QRYLK�SURJUDPD�FMHORåLYRWQRJ�REUD]RYDQMD��
,PSOHPHQWDFLMRP� SURMHNWQLK� DNWLYQRVWL� RþHNXMH� VH� XPUHåDYDQMH� V� YLVRNRãNROVNLP�
LQVWLWXFLMDPD�XNOMXþHQLK�X�3URMHNW� L�SRVWDYOMDQMH� WHPHOMD�GD�VXUDGQMX� L� L]YDQ�DNWLYQRVWL�
6:$50�SURMHNWD�� D�NRMD�EL�PRJOD�REXKYDWLWL�SULMDYX� L� VXUDGQMX�QD�QRYLP�SURMHNWLPD�
YH]DQLP�X]�QDVWDYQH�L�]QDQVWYHQR�LVWUDåLYDþNH�DNWLYQRVWL��NDR�L�SXEOLFLUDQMH�]DMHGQLþNLK�
radova.

8� UDGX� VX� SUH]HQWLUDQL� RVQRYQL� HOHPHQWL� (5$6086�� SURMHNWD� 6:$50� �SDUWQHUVND�
VWUXNWXUD�� UDGQL� SDNHWL� L� DNWLYQRVWL�� GLQDPLND� UHDOL]DFLMH�� RþHNLYDQL� UH]XOWDWL� L� GU���� V�
QDJODVNRP�QD�DNWLYQRVWL�NRMH�VH�SODQLUDMX�RGUåDWL�QD�*UDÿHYLQVNRP�IDNXOWHWX�X�5LMHFL�NDR�
L�DNWLYQRVWL�X�NRMLPD�üH�VXGMHORYDWL�SURMHNWQL�WLP�.DWHGUH�]D�KLGURWHKQLNX�V�*UDÿHYLQVNRJ�
IDNXOWHWD�X�5LMHFL�
8]� VSHFL¿þQH� FLOMHYH� SURMHNWD�� XQDSUMHÿHQMH� UD]LQD� NRPSHWHQFLMD� L� YMHãWLQD� X�
YLVRNRãNROVNLP�XVWDQRYDPD�=DSDGQRJ�%DONDQD�UD]YRMHP�QRYLK�L�LQRYDWLYQLK�GLSORPVNLK�
VWXGLMVNLK�SURJUDPD�X�SRGUXþMX�XSUDYOMDQMD�YRGQLP�UHVXUVLPD�X� VNODGX�VD�%RORQMVNLP�
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]DKWMHYLPD� L� QDFLRQDOQLP� VWDQGDUGLPD�� RVPLãOMDYDQMH� L� LPSOHPHQWLUDQMH� VHGDP� QRYLK�
VXYUHPHQLK�ODERUDWRULMD�QD�YLVRNLP�XþLOLãWLPD�=DSDGQRJ�%DONDQD�X�VXUDGQML�V�SURMHNWQLP�
SDUWQHULPD�L]�(8�WH�UD]YLMDQMH�L�LPSOHPHQWLUDQMH�SURJUDPD�]D�FMHORåLYRWQR�REUD]RYDQMH�
VWUXþQMDND�X�YRGQRP�VHNWRUX�X�VNODGX�V�2NYLUQRP�GLUHNWLYRP�R�YRGDPD�(8��*UDÿHYLQVNL�
IDNXOWHW� X� 5LMHFL�� X� RYRP� 3URMHNWX� YLGL� PRJXüQRVW� XQDSUMHÿHQMD� YODVWLWLK� VWXGLMVNLK�
SURJUDPD�NDR�L�SRQXGH�QRYLK�SURJUDPD�FMHORåLYRWQRJ�REUD]RYDQMD��
,PSOHPHQWDFLMRP�SURMHNWQLK�DNWLYQRVWL�RþHNXMH�VH�XQDSUMHÿHQMH�XSUDYOMDQMD�YRGDPD�QD�
ãLUHP�SRGUXþMX��DOL�L�XPUHåDYDQMH�V�YLVRNRãNROVNLP�LQVWLWXFLMDPD�XNOMXþHQLP�X�3URMHNW�
L�SRVWDYOMDQMH�WHPHOMD�]D�VXUDGQMX�L�L]YDQ�DNWLYQRVWL�6:$50�SURMHNWD��D�NRMD�EL�PRJOD�
UH]XOWLUDWL�SULMDYDPD�L�LPSOHPHQWDFLML�QRYLK�SURMHNDWD�YH]DQLK�X]�QDVWDYQH�L�]QDQVWYHQR�
LVWUDåLYDþNH�DNWLYQRVWL��NDR�L�SXEOLFLUDQMHP�]DMHGQLþNLK�UDGRYD��

ZAHVALA

5DG� MH� QDSLVDQ� WHPHOMHP� DNWLYQRVWL� NRMH� VH� SURYRGH� X� VNORSX� (5$6086�� SURMHNWD�
SWARM - 6WUHQJWKHQLQJ� RI� PDVWHU� FXUULFXOD� LQ� ZDWHU� UHVRXUFHV� PDQDJHPHQW� IRU� WKH�
Western Balkans HEIs and stakeholders.

2EMDYX� UDGD� VX¿QDQFLUDOR� MH� 6YHXþLOLãWH� X� 5LMHFL� NUR]� SURMHNWH��2GUåLYR� XSUDYOMDQMH�
ULMHþQLP� VOLYRP� LPSOHPHQWDFLMRP� LQRYDWLYQLK� PHWRGRORJLMD�� SULVWXSD� L� DODWD �81,5,�
7(+1,&�������� i +LGURORJLMD�YRGQLK�UHVXUVD�L�LGHQWL¿NDFLMD�UL]LND�RG�SRSODYD�L�EODWQLK�
WRNRYD�QD�NUãNLP�SRGUXþMLPD��81,5,�7(+1,&��������
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3URI��GU��VF��%DUEDUD�.DUOHXãDa��GRF��GU��VF��1HYHQD�'UDJLþHYLüb,

SURI��GU��VF��1HYHQND�2åDQLüc��GU��VF��,YDQD�6XãDQM�ýXOHd

a� 6YHXþLOLãWH�X�5LMHFL��*UDÿHYLQVNL�IDNXOWHW��5DGPLOH�0DWHMþLü����5LMHND���������+UYDWV-
ka, EDUEDUD�NDUOHXVD#XQLUL�KU

b� 6YHXþLOLãWH�X�5LMHFL��*UDÿHYLQVNL�IDNXOWHW��5DGPLOH�0DWHMþLü����5LMHND���������+UYDWV-
ka, QHYHQD�GUDJLFHYLF#XQLUL�KU

c� 6YHXþLOLãWH�X�5LMHFL��*UDÿHYLQVNL�IDNXOWHW��5DGPLOH�0DWHMþLü����5LMHND���������+UYDWV-
ka, QR]DQLF#XQLUL�KU;

d� 6YHXþLOLãWH�X�5LMHFL��*UDÿHYLQVNL�IDNXOWHW��5DGPLOH�0DWHMþLü����5LMHND���������+UYDWV-
ka, LVXVDQM#XQLUL�KU
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$%675$&7��7KH�,QWHUQDWLRQDO�3RVWJUDGXDWH�&RXUVH�RQ�)ORRG�0DQDJHPHQW�LQ�WKH�'DQ-

XEH�5LYHU�%DVLQ�LV�DLPHG�DW�KDUPRQL]LQJ�WKH�QHFHVVDU\�OHYHOV�RI�HGXFDWLRQ��LQIRUPDWLRQ�
DQG�SUHSDUHGQHVV�SULRU�WR�GHFODULQJ�D�ÀRRG�RQ�WKH�'DQXEH�DV�D�ZLGHVW�VFDOH�SKHQRPHQRQ�
XQGHU�WKH�(8�6WUDWHJ\�IRU�WKH�'DQXEH�5HJLRQ��$�IXUWKHU�LQWHQWLRQ�LV�D�WLPHO\�H[FKDQJH�
RI�H[SHULHQFH�DQG�NQRZOHGJH�DQG�D�EHWWHU�FRRUGLQDWLRQ�RI�FRPSHWHQW�LQVWLWXWLRQV�LPPH-
GLDWHO\�EHIRUH�D�ÀRRG�RFFXUUHQFH�DQG�IRU�WKH�GXUDWLRQ�RI�KLJK�ZDWHUV�DQG�ÀRRGV�RQ�WKH�
'DQXEH�DQG�LWV�WULEXWDULHV�DV�D�EDVLV�RI�DQ�LQWHJUDWHG�V\VWHP�RI�KDUPRQL]HG�FURVV�ERUGHU�
PDQDJHPHQW��7KH�JRDO�LV�DGHTXDWH�SUHSDUDWLRQ�DQG�KLJKHU�PXWXDO�KDUPRQL]DWLRQ�GXULQJ�
ÀRRGV�DV�ZHOO�DV�FURVV�ERUGHU�DVVLVWDQFH�LQ�RUGHU�WR�HVWDEOLVK�D�VXVWDLQDEOH�V\VWHP�IRU�SUR-

WHFWLQJ�KXPDQ�OLIH�DQG�SURSHUW\�LQ�WKH�HQWLUH�'DQXEH�5LYHU�%DVLQ��%DVHG�RQ�WKH�DQDO\VLV�
RI�KLVWRULFDO�GDWD�RQ�WKH�'DQXEH�ÀRRGV��K\GURORJLFDO�DQG�K\GUDXOLF�FRQVLGHUDWLRQV�DQG�
ULVN�PRGHOV��LQFOXGLQJ�WKH�DVSHFWV�RI�ÀRRG�RFFXUUHQFHV�DQG�ÀRRG�IRUHFDVWLQJ��ÀRRG�UH-
ODWHG�OHJLVODWLRQ�DQG�UHJXODWLRQV�DUH�SUHVHQWHG��)LQDOO\��DQ�RYHUYLHZ�RI�SRVVLEOH�PRGHOV��
PHDVXUHV�RI�ÀRRG�SURWHFWLRQ�DQG�LPSDFWV�RQ�WKH�LQIUDVWUXFWXUH�RI�ULYHU�DQG�XUEDQ�V\VWHPV�
LV�SURYLGHG�IRU�WKH�SXUSRVH�RI�LPSDFW�DVVHVVPHQW�RQ�WKH�HQYLURQPHQW�DV�ZHOO�DV�FOLPDWH�
FKDQJH�LPSDFW�RQ�ÀRRGV�LQ�WKH�'DQXEH�ULYHU�EDVLQ��
.(<:25'6��'DQXEH�5LYHU�%DVLQ��(8�6WUDWHJ\�IRU�WKH�'DQXEH�5HJLRQ��)ORRGV��(GXFD-
WLRQ��0DQDJHPHQW��&RRUGLQDWLRQ

UPRAVLJANJU POPLAVAMA NA SLIVU DUNAVA

6$ä(7$.��0HÿXQDURGQL�SRVOHGLSORPVNL�NXUV�R�XSUDYOMDQMX�SRSODYDPD�QD�VOLYX�'XQD-
YD�MH�SUHGYLÿHQ�UDGL�XVNODÿLYDQMD�QHRSKRGQRJ�VWHSHQD�REUD]RYDQMD��LQIRUPLVDQMD�L�SULS-

UDYQRVWL�SUH�QDMDYH�SRSODYD�QD�'XQDYX��NDR�IHQRPHQX�QDMãLULK�UD]PHUD�X�RNYLUX�6WUDWHJLMH�
]D�'XQDY�(8��7DNRÿH�UDGL�SUDYRYUHPHQH�UD]PHQH�LVNXVWDYD�L�]QDQMD��WH�EROMH�NRRUGLQDFL-
MH�QDGOHåQLK� LQVWLWXFLMD�QHSRVUHGQR�SUH�SRMDYH��]D�YUHPH�WUDMDQMD�YHOLNLK�YRGD�L�SRSOD-
YD�QD�'XQDYX�L�QMHJRYLP�SULWRNDPD��NDR�SRGORJD�MHGLQVWYHQRP�VLVWHPX�SUHNRJUDQLþQH�
XVNODÿHQRVWL�XSUDYOMDQMD��&LOM�MH�DGHNYDWQD�SULSUHPD�L�YHüD�PHÿXVREQD�XVNODÿHQRVW�WR-

NRP�SRSODYD��SUHNRJUDQLþQD�SRPRü�UDGL�XVSRVWDYOMDQMD�RGUåLYRJ�SRGXQDYVNRJ�VLVWHPD�
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]DãWLWH�OMXGL�L�LPRYLQH�QD�FHORP�VOLYX��1D�ED]L�DQDOL]D�LVWRULMVNLK�SRGDWDND�R�SRSODYDPD�
QD�'XQDYX��SUHNR�KLGURORãNLK�L�KLGUDXOLþNLK�UD]PDWUDQMD�WH�PRGHOLPD�UL]LND��NDR�L�DVSHNWH�
SRMDYH�SRSODYD�L�SUHGYLÿDQMH�SRSODYD��L]ORåHQH�VX�OHJLVODWLYH�L�UHJXODWLYH�X�YH]L�SRSODYD��
'D�EL�VH�QD�NUDMX�NUR]�SUHJOHG�PRJXüLK�PRGHOD�L�VUHGVWDYD�]DãWLWH�RG�SRSODYD�L�XWLFDMD�
QD�LQIUDVWUXNWXUQH�UHþQH�L�JUDGVNH�VLVWHPD��RFHQLOL�XWLFDML�QD�åLYRWQX�VUHGLQX�NDR�L�HIHNWL�
SURPHQH�NOLPH�X�GRPHQX�SRSODYD�QD�VOLYX�'XQDYD��
./-8ý1(� 5,-(ý,�� VOLY� 'XQDYD�� VWUDWHJLMD� 'XQDYD�� SRSODYH�� HGXNDFLMD�� XSUDYOMDQMH��
koordinacija

1. INTRODUCTION

7KH�'DQXEH�6WUDWH�JLF�3URMHFW�)XQG��'63)��ZDV�IRXQGHG�ZLWK�WKH�LGHD�WR�VHUYH�DV�ID�FLOLW\�
WKDW�ZLOO�VXS�SRUW�WKH�LPSOH�PHQWDWLRQ�RI�WUDQVQD�WLRQDO�VWUDWHJLF�SUR�MHFWV�ZKLFK�DUH�DOLJQHG�
ZLWK�WKH�REMHFWLYH�RI�WKH�(8�6WUDWHJ\�IRU�WKH�'DQ�XEH�5HJLRQ��(86'5���7KH�PRVW�VLJ-

QL¿FDQW�DFWLYLW\�LQ�WKH�3ULRULW\�$UHD���LV�LQ�WKH�¿HOG�RI�HQYLURQPHQWDO�ULVNV��7KH�DFWLYLW\�
VKRXOG�IDFLOLWDWH�WKH�ÀRRG�SURWHFWLRQ�RI�WKH�5HJLRQ�DQG�WR�HQKDQFH�WKH�ÀRRG�VDIHW\�RI�WKH�
ZKROH�'DQXEH�%DVLQ�
7KH�ODFN�RI�WKH�GLV�VHPLQDWLRQ�RI�VSHFL¿F�NQRZOHGJH�DQG�SUDF�WLFDO�VROXWLRQV�LQ�ÀRRG�SUR-

WHFWLRQ�KLQGHUV�WKH�LPSOHPHQWDWLRQ�RI�(8�)ORRGV�'LUHFWLYH�DQG�WKH�'DQXEH�%D�VLQ�)ORRG�
5LVN�0DQ�DJHPHQW�3ODQ��)ORRGV�DUH�DPRQJVW�WKH�PDMRU�LVVXHV�LQ�WKH�'DQXEH�ULYHU�EDVLQ��
LI�QRW�WKH�PRVW�LPSRUWDQW�RQH��
1XPHURXV�ÀRRGV�KDYH�KDSSHQHG� LQ� WKH� ODVW� WZR�GHFDGHV� LQ�DOPRVW�DOO�FRXQWULHV� LQ� WKH�
'DQXEH�5LYHU�EDVLQ��0DQ\�RI�WKHP�ZHUH�YHU\�KXJH��DOWKRXJK�WKHUH�KDG�EHHQ�HYHQ�ODUJHU�
RQHV�GXULQJ�WKH�ORQJ�KLVWRU\�>�@��,Q�DGGLWLRQ�WR�KXJH�ÀRRGV�LQ�WKH�'DQXEH�5LYHU��������
�������������������HYHQ�ODUJHU�RQHV�KDG�KDSSHQHG�DORQJ�WKH�PDMRU�WULEXWDULHV�RI�WKH�'DQ-

XEH�5LYHU�LQ�LWV�PLGGOH�FRXUVH�VXFK�DV�WKRVH�LQ�WKH�7DPLã�5LYHU���������WKH�7LV]D�5LYHU�
��������WKH�6DYD�5LYHU���������������������������DV�ZHOO�DV�LQ�WKH�6DYD�5LYHU¶V�SULQFLSDO�
WULEXWDULHV��WKH�'ULQD�5LYHU���������WKH�.ROXEDUD�5LYHU�LQ�������'DPDJHV�WRSSHG�ELOOLRQV�
RI�(852V��DQG�WKH�FDVXDOWLHV�ZHUH�HYHQ�ZRUVH�
0DQDJHPHQW�RI�ÀRRGV�LV�XVXDOO\�EDVHG�RQ�KDUPRQL]HG�ÀRRG�GHIHQVH�SODQQLQJ��IRUHFDVW�
SURFHGXUHV�DQG�FR�RUGLQDWLRQ�RI�WKH�DFWLYLWLHV�RI�GL൵HUHQW�LQVWLWXWLRQV�RQ�WKH�QDWLRQDO�DQG�
LQWHUQDWLRQDO�OHYHO��%DVLF�GRFXPHQWV�UHODWHG�WR�ÀRRG�LVVXHV��WKDW�KDYH�EHHQ�DOUHDG\�GHYHO-
RSHG�LQ�WKH�(8��LQFOXGH�WKH�(8�)ORRGV�'LUHFWLYH�DQG�WKH�'DQXEH�%DVLQ�)ORRG�5LVN�0DQ-

DJHPHQW�SODQ��7KH�(8�6WUDWHJ\�IRU�WKH�'DQXEH�5HJLRQ��(86'5��UHFRJQL]HV�WKH�LPSRU-
WDQFH�RI�ÀRRG�PDQDJHPHQW��7KXV��WKH�'DQXEH�6WUDWHJLF�3URMHFW�)XQG��'63)��VXSSRUWHG�
WKH�,QWHU)ORRG&RXUVH�3URMHFW�ZKLFK�DLPHG�DW�WKH�GHYHORSPHQW�RI�D�FXUULFXOXP�DQG�WUDLQ-

LQJ�PDWHULDO�IRU�WKH�LQWHUQDWLRQDO��EDVLQ�ZLGH�FRXUVH�RQ�ÀRRG�PDQDJHPHQW��
7KH�FXUULFXOXP�ZLWKLQ�WKH�,QWHU)ORRG&RXUVH�3URMHFW�LV�GHYHORSHG�E\�H[SHUWV�IURP���FRXQ-

WULHV� EDVLQ�ZLGH��ZKR�KDYH� ORQJ� H[SHULHQFH� LQ�ZDWHU�PDQDJHPHQW� HGXFDWLRQ�� UHVHDUFK�
DQG�HQJLQHHULQJ�SUDFWLFH��$SDUW�IURP�WKH�FRXUVH�FXUULFXOXP��WKH�WHDP�RI�H[SHUWV�SUHSDUHG�
FRXUVH�PDWHULDOV�LQ�WKH�ERRN�RI�ZKLFK�FRYHUV�QXPHURXV�DVSHFWV�RI�WKH�ÀRRG�PDQDJHPHQW�
$GGLWLRQDOO\��WKH�FRXUVH�PDWHULDO�SURYLGHV�DQ�RYHUYLHZ�RI�LPSDFWV�RI�FOLPDWH�FKDQJH�RQ�
ÀRRGV�DQG�WKRVH�RI�ÀRRG�GXUDWLRQ�DQG�PDJQLWXGH�RQ�WKH�HQYLURQPHQW��QDYLJDWLRQ��XUEDQ�
LQIUDVWUXFWXUH�V\VWHPV�DQG�ÀRRG�FRQWURO�VWUXFWXUHV��9DULRXV�WRSLFV�DUH�FRPSOHPHQWHG�ZLWK�
H[DPSOHV�GHPRQVWUDWLQJ�SUDFWLFDO�H[SHULHQFH�RQ�WKH�'DQXEH�5LYHU�DQG�LWV�WULEXWDULHV�LQ�
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+XQJDU\�DQG�6HUELD��7KLV�KDV�EHHQ�SUHSDUHG��FR�RUGLQDWHG�DQG�HGLWHG�E\�WKH�WZR�3URMHFW�
SDUWQHUV��WKH�)DFXOW\�RI�:DWHU�6FLHQFHV�RI�WKH�1DWLRQDO�8QLYHUVLW\�RI�3XEOLF�6HUYLFH�RI�
%DMD�DQG�WKH�)DFXOW\�RI�&LYLO�(QJLQHHULQJ�RI�WKH�%HOJUDGH�8QLYHUVLW\�
7KH�&RXUVH�LV�R൵HUHG�DW�SURYLVLRQ�WR�LQWHUHVWHG�SDUWLHV�DQG�VWDWH�DJHQFLHV��ZKR�ZLOO�EHQ-

H¿W�ERWK�IURP�JHQHUDO�DQG�DGYDQFHG�NQRZOHGJH�LQ�ULYHU�K\GURORJ\�DQG�K\GUDXOLFV��LQFOXG-

LQJ�VWDWLVWLFV��VHGLPHQW��VRLO�DQG�JURXQG�GDWD��DQG�GL൵HUHQW�ÀRRG�IRUHFDVW�DVSHFWV�
7KH�&RXUVH�ZLOO�EH�GLYLGHG�LQWR�WZR�SDUWV�LQ�DFFRUGDQFH�ZLWK�WKH�FXUULFXOXP��7KH�¿UVW�
KDOI�RI�WKH�FRXUVH��ZKLFK�URXJKO\�FRYHUV���WRSLFV�FKDSWHUV�RI�WKH�ERRN��ZLOO�EH�KHOG�DW�WKH�
8QLYHUVLW\�RI�%HOJUDGH���)DFXOW\�RI�&LYLO�(QJLQHHULQJ��DQG�WKH�VHFRQG�KDOI��FRYHUHG�E\�
DGGLWLRQDO���WRSLFV�FKDSWHUV��DW�WKH�)DFXOW\�RI�:DWHU�6FLHQFHV�LQ�%DMD��,Q�DGGLWLRQ�WR�FODVV�
WUDLQLQJV��RQH�¿HOG� WULS� LV� LQFOXGHG� LQ�HDFK�KRVW�FRXQWU\�� ,W� VKRXOG�EH�VWUHVVHG� WKDW� WKH�
FRXUVH�DLPV�DW�SUHSDULQJ�ÀRRG�PDQDJHPHQW�SURIHVVLRQDOV�IRU�WKH�SUHYHQWLRQ�DQG�KRSH-
IXOO\�UHGXFWLRQ�RI�GDPDJHV�DQG�FDVXDOWLHV�LQ�WKH�HQWLUH�'DQXEH�5LYHU�EDVLQ�
,W�VKRXOG�EH�HPSKDVLVHG�WKDW�WKHUH�LV�D�VWURQJ�QHHG�IRU�KDUPRQL]DWLRQ�RI�ÀRRG�ULVN�PDQ-

DJHPHQW� LQ� WKH�HQWLUH�'DQXEH�5LYHU�%DVLQ�ZKLFK� LV� DSSUR[LPDWHO\�������� VTNP� ODUJH�
(Figure 1).

)LJXUH����*DXJLQJ�VWDWLRQV�RQ�WKH�'DQXEH�5LYHU�DQG�LWV�WULEXWDULHV

2. CONCEPT AND CONTENTS OF THE INTERFLOODCOURSE

$� EULHI� GHVFULSWLRQ� RI� WKH� ��� FKDSWHUV�FRXUVHV� ZLWKLQ� WKH� ,QWHUQDWLRQDO� 3RVWJUDGXDWH�
&RXUVH�RQ�)ORRG�0DQDJHPHQW�WKDW�ODVWV���VHPHVWHUV�LV�JLYHQ��,W�LV�DVVXPHG�WKDW�FRXUVH�
SDUWLFLSDQWV�ZLOO�KDYH�JHQHUDO�FLYLO�HQJLQHHULQJ�EDFNJURXQG�

7KH�FKDSWHU�LV�LQWHQGHG�WR�SUHVHQW�D�FRPSUHKHQVLYH�RYHUYLHZ�RI�WKH�PDMRU�ÀRRG�HYHQWV�
LQ�WKH�'DQXEH�5LYHU�%DVLQ�EDVHG�RQ�WKH�DYDLODEOH�K\GURORJLF�GDWD��VWDUWLQJ�IURP�WKH�ÀRRG�
HYHQW�LQ�������6SHFL¿FDOO\��PDMRU�ÀRRG�HYHQWV�LQ�WKH�PHGLDHYDO�SHULRG���������������DQG�
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HYHQWV�WKDW�KDYH�RFFXUUHG�VLQFH�WKH�IRXQGLQJ�RI�JDXJLQJ�V\VWHPV��������RQZDUGV��ZLOO�EH�
SUHVHQWHG�FKURQRORJLFDOO\�DW�VHYHUDO�ORFDWLRQV�LQ�WKH�'DQXEH�5LYHU�%DVLQ��7HQGHQFLHV�DQG�
SHULRGLFLWLHV�LQ�ÀRRG�RFFXUUHQFH�DQG�FKDQJHV�LQ�ÀRRG�SURSHUWLHV�DORQJ�WKH�'DQXEH�5LYHU�
ZLOO�EH�RXWOLQHG��3DUWLFXODUO\��SURSDJDWLRQ�RI�WKH�ÀRRG�ZDYH�DORQJ�WKH�ULYHU�FRXUVH�ZLOO�
EH�LOOXVWUDWHG�IRU�IHZ�PDMRU�HYHQWV��7KH�FRXUVH�VWHPV�IURP�WKH�GUDIW�RI�WKH�SURMHFW�³)ORRG�
5HJLPH�RI�5LYHUV� LQ�WKH�'DQXEH�5LYHU�%DVLQ´��EHLQJ�SUHSDUHG�E\�WKH�6ORYDN�1DWLRQDO�
&RPPLWWHH�IRU�,+3�81(6&2�DW�WKH�,QVWLWXWH�RI�+\GURORJ\�>�@�

2.2. Flood frequency analysis

7KLV�FRXUVH�FRYHUV�WKHRU\�DQG�SUDFWLFH�RI�WKH�DQDO\VLV�RI�ÀRRG�IUHTXHQFLHV��,W�VXPPDUL]HV�
VWDWLVWLFDO�PHWKRGV�XVHG�LQ�K\GURORJ\��K\GURORJLFDO�VWDWLVWLFDO�PHWKRGV��DV�WRROV�IRU�EHWWHU�
XQGHUVWDQGLQJ�RI�ÀRRG�HYHQWV��,QIRUPDWLRQ�RQ�GDWD�DFTXLVLWLRQ�DQG�VWDWLVWLFDO�HYDOXDWLRQ�
RI�WKH�DFTXLUHG�GDWD�WKDW�DUH�XVHG�IRU�WKH�GHVFULSWLRQ�RI�ÀRRG�PDJQLWXGHV�DQG�HYDOXDWLRQ�
ÀRRG�SUREDELOLWLHV�DUH�JLYHQ��&RQVHTXHQWO\��WKH�PHWKRGV�IRU�HYDOXDWLRQ�DQG�LQWHUSUHWDWLRQ�
RI�WKH�UHVXOWV�WKDW�DUH�XVHG�DV�DQ�LQSXW�IRU�ÀRRG�PDQDJHPHQW�SODQQLQJ�DQG�ÀRRG�ULVN�PDQ-

DJHPHQW�DUH�SUHVHQWHG��7KLV�LV�IROORZHG�E\�WKH�TXDQWL¿FDWLRQ�RI�WKH�ÀRRG�SUREDELOLW\�DQG�
RYHUYLHZ�RI�WDQJLEOH�DQG�LQWDQJLEOH�GDPDJHV��7KHQ��EDVLFV�RI�WKH�ÀRRG���ULVN�PDSSLQJ�DUH�
JLYHQ�WRJHWKHU�ZLWK�WKH�IRUHFDVWLQJ��ZDUQLQJ�DQG�V\VWHP�UHVSRQVH��

2.3. Hydraulic modelling

7KH�TXDOLW\�RI�ÀRRG�ULVN�DVVHVVPHQW�DQG�FRQVHTXHQW�ÀRRG�GHIHQFH�SODQQLQJ�DQG�PDQDJH-
PHQW�KLJKO\�GHSHQGV�RI�WKH�SURSHU�GH¿QLWLRQ�RI�ÀRRG�KD]DUG�PDSV��7KH�OHYHO�RI�FRQ¿-

GHQFH�RI�WKHVH�PDSV�LV�JRYHUQHG�ERWK�E\�WKH�TXDOLW\�RI�WKH�K\GURORJLF�DQG�K\GUDXOLF�PRG-

HOV��7KLV�FRXUVH�LV�IRFXVHG�RQ�WKH�K\GUDXOLF�PRGHOOLQJ�RI�ÀRRGV�
7KH�FRXUVH�VKDOO�SURYLGH�D�VWDWH�RI�WKH�DUW�LQ�K\GUDXOLF�PRGHOOLQJ�RI�ÀRRGV��,W�VKDOO�FRQ-

¿QH�WR��'�PRGHOV�GXH�WR�WKHLU�UREXVWQHVV��7KH�TXDOLW\�RI�GL൵HUHQW�PRGHOV�VKDOO�EH�DV-
VHVVHG�E\�FRPSDULVRQ�ZLWK� H[SHULPHQWDO� DQG�¿HOG�GDWD��7KH� IROORZLQJ� WRSLFV� VKDOO� EH�
LQFOXGHG�
�� FKDUDFWHULVWLFV�RI�ÀRZ�VWUXFWXUH�LQ�FRPSRXQG�FKDQQHOV�
�� UROH�RI�YHJHWDWLRQ��LWV�H൵HFW�RQ�ÀRZ�VWUXFWXUH�DQG�LWV�HQYLURQPHQWDO�H൵HFW�
�� ÀRRGSODLQ�SURFHVVHV�
�� RYHUYLHZ�RI��'�PRGHOV�IRU�FRPSRXQG�FKDQQHO�ÀRZ�PRGHOOLQJ�
�� FRPSDUDWLYH�DQDO\VLV�RI�WUDGLWLRQDO�DQG�QHZ��LPSURYHG�PRGHOV�DQG�WKH�DVVHVVPHQW�RI�

WKHLU�SHUIRUPDQFH�

2.4. Retention and localization

:DWHU�UHWHQWLRQ�PHDVXUHV�LQ�WKH�SUHYHQWLRQ�RI�H[WUHPH�ÀRRG�VWDJHV��+RZ�WR�GHVLJQ�DQG�
RSHUDWH�UHVHUYRLUV�LQ�WKH�XSSHU�FDWFKPHQW�LQ�RUGHU�WR�ORZHU�SHDN�GLVFKDUJHV�VWDJHV�RQ�WKH�
ORZHU�VWUHWFKHV�RI�WKH�WULEXWDULHV��DQG�KRZ�WR�PDQDJH�ÀDVK�ÀRRGV�ZLWK�UHWHQWLRQ�IDFLOLWLHV��
/RFDOL]DWLRQ�RI�ÀRRG�VSLOOV�ZLWK�UHVHUYRLUV��7KH�PHWKRGRORJLFDO�EDVHV�RI�WKH�HPHUJHQF\�
ÀRRG�UHWHQWLRQ��WKH�SUDFWLFH�RI�DSSOLFDWLRQ��WKH�UHTXLUHG�ZDWHU�TXDQWLW\�IURP�WKH�SRLQW�RI�
YLHZ�RI�GHWHQWLRQ��WKH�PRVW�H൵HFWLYH�SHULRG�RI�WKH�¿OOLQJ�XS�RI�WKH�ÀRRG�GHWHQWLRQ�UHVHUYRLU��
WKH�ÀRRG�SHDN�UHGXFWLYH�H൵HFW�RI�WKH�HPHUJHQF\�ÀRRG�UHWHQWLRQ��WKH�H൵HFW�RI�WKH�HPHUJHQ-

F\�ÀRRG�UHWHQWLRQ�LQ�WKH�ULYHU�V\VWHP��WKH�K\GURORJ\FDO�YLHZSRLQWV�RI�WKH�VHOHFWLRQ�RI�WKH�
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HPSODFHPHQW�DQG�WKH�EXLOGLQJ�XS�RI�WKH�HPHUJHQF\�ÀRRG�UHVHUYRLU��WKH�SRVVLEOH�WHFKQLFDO�
VROXWLRQV�RI�WKH�¿OOLQJ�XS�DQG�WKH�UHWXUQ�ÀRZ��WKH�RSHUDWLRQ�PDQDJHPHQW�RI�WKH�ÀRRG�GH-
WHQWLRQ�UHVHUYRLUV�DQG�WKH�RSHUDWLRQDO�SODQ�RI�WKHLU�XWLOL]DWLRQ��K\GURORJ\FDO�REVHUYDWLRQV��
PHDVXUHPHQWV��SHUFHSWLRQV���
7KH�FRQFHSW�RI�WKH�ÀRRG�ORFDOL]DWLRQ��LWV�UROH�DQG�LWV�W\SHV��VWDWLF�ORFDOL]DWLRQ��G\QDPLF�
ORFDOL]DWLRQ�� SUHYHQWLYH� DQG� RSHUDWLYH� ORFDOL]DWLRQ�� K\GURORJLFDO� EDVHV� RI� WKH� ORFDOL]D-
WLRQ�SODQV��SULPDU\�SDUWV�RI�WKH�QHZ�ORFDOL]DWLRQ�SODQV���UHJLVWHU�SODQV��SULPDU\�SDUWV�RI�
WKH�QHZ�ORFDOL]DWLRQ�SODQV���RSHUDWLRQDO�SODQ��DSSURYDO�DQG�DSSOLFDWLRQ�RI�WKH�ORFDOL]DWLRQ�
SODQV��YDOLGLW\�RI�WKH�ORFDOL]DWLRQ�SODQV�DQG�WKHLU�UHJXODU�UHYLVLRQ��YLHZSRLQWV�RI�WKH�GH-
YHORSPHQW�RI�WKH�ORFDOL]DWLRQ�SODQV��SURSRVDOV�WR�WKH�VHOHFWLRQ�RI�WKH�FHUWDLQ�ORFDOL]DWLRQ�
RSSRUWXQLWLHV��VHOHFWLRQ�RI�WKH�SODFHV�RI�UHWXUQ�ÀRZ�DQG�WHFKQRORJLHV��H[DPLQDWLRQ�RI�WKH�
HQGDQJHUPHQW�RI�WKH�LQKDELWHG�DUHDV�DQG�WKHLU�ORFDOL]DWLRQ�RSSRUWXQLW\��PHWKRGRORJ\�RI�
K\GUDXOLF�H[DPLQDWLRQV�QHHGHG�WR�WKH�ORFDOL]DWLRQ�SODQV��

2.5. Flood risk assessment

)ORRG�ULVN�DVVHVVPHQW�LV�D�UDWKHU�FKDOOHQJLQJ�WDVN�DV�LW�FRPELQHV�WKH�UHVXOWV�RI�K\GURORJLF�
DQG�K\GUDXOLF�VLPXODWLRQV�ZLWK�DVVHVVPHQW�RI�FRUUHVSRQGLQJ�ÀRRG�GDPDJHV�DQG�QHJDWLYH�
LPSDFWV�RI�KXPDQ�KHDOWK�DQG�OLYHV�LQ�DQ�DUHD�RI�LQWHUHVW��$V�VXFK��LW�FRPELQHV�K\GURORJLF�
K\GUDXOLF�PRGHOOLQJ�ZLWK�HFRQRPLF�LQGLFDWRUV�RI�H�J��DVVHW�YDOXHV�LQ�D�FRQVLGHUHG�DUHD��
)ORRG�ULVN�LV�FRPPXQLFDWHG�WR�WKH�GHFLVLRQ�PDNHUV�DQG�FRPPXQLWLHV�E\�PHDQV�RI�ÀRRG�
ULVN�PDSV��$OWKRXJK�FKDOOHQJLQJ�DQG�IUDXG�ZLWK�XQFHUWDLQWLHV��ÀRRG�ULVN�DVVHVVPHQW� LV�
QHFHVVDU\�IRU�H൵HFWLYH�ÀRRG�PDQDJHPHQW�DQG�PLWLJDWLRQ�RI�ÀRRG�FRQVHTXHQFHV�
7KLV�FRXUVH�LV�LQWHQGHG�WR�IDPLOLDUL]H�WKH�DWWHQGHHV�ZLWK�WKH�EDVLF�FRQFHSWV�DQG�GH¿QLWLRQV�
RI�ÀRRG�ULVN��ÀRRG�SUREDELOLW\�DQG�KD]DUG��GHSWK�GDPDJH�FXUYHV��HWF��7KH�PHWKRGRORJ\�
IRU�ÀRRG�ULVN�DVVHVVPHQW�ZLOO�EH�SUHVHQWHG��LQFOXGLQJ�WKH�IROORZLQJ�VHFWLRQV�
�� %DVLFV�RI�K\GURORJLF�PRGHOOLQJ�
�� (VWLPDWLRQ�RI�ÀRRG�SUREDELOLW\�DQG�ÀRRG�KD]DUG�
�� $VVHVVPHQW�RI�DVVHW�YDOXH�DQG�GHULYDWLRQ�RI�GHSWK�GDPDJH�FXUYHV�
�� )ORRG�ULVN�DVVHVVPHQW�
�� )ORRG�ULVN�FODVVL¿FDWLRQ�
�� $SSOLFDWLRQ�RI�*,6�WRROV�WR�REWDLQ�ÀRRG�ULVN�PDSV�

)LJXUH�����)ORRG�SURWHFWLRQ�RI�SDUWLFXODU�ORFDWLRQV�SODQQHG�LQ�*,6�WRROV
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2.6. River engineering / training, sediment processes

*HQHUDO�VXEMHFW�RI�ULYHU�HQJLQHHULQJ��3ODQQLQJ�RI�ULYHU�WUDLQLQJ�IDFLOLWLHV�ZLWK�VSHFLDO�UH-
JDUG�WR�ÀRRG�PDQDJHPHQW��4XHVWLRQV�RI�WUDGLWLRQDO�ULYHU�WUDLQLQJ�DQG�QRQ�VWUXFWXUDO�PHD-
VXUHV��'\NH�V\VWHPV��ORFDOL]DWLRQ�V\VWHPV��6HGLPHQW�LVVXHV�UHODWHG�WR�ULYHU�WUDLQLQJ�DQG�
ÀRRG�PDQDJHPHQW��5HVHUYRLU�VHGLPHQWDWLRQ��5LYHUEHG�LQFLVLRQ�RI�ODUJH�UHJXODWHG�ULYHUV��
)ORRGSODLQ�DJJUDGDWLRQ�DQG�LWV�SRVVLEOH�FRQVHTXHQFHV��)ORRGSODLQ�URXJKQHVV��3ULQFLSOHV�
RI�ODQG�XVH�SODQQLQJ��&KDQJHV�RI�ÀRRG�FRQYH\DQFH�FDSDFLWLHV��+LJKO\�UHVSRQVLEOH�WHFK-

QLFDO�HFRQRPLFDO�GHFLVLRQV��5LVN�SHUFHSWLRQ��DFFHSWDQFH�DQG�FRPPXQLFDWLRQ��'H¿QLWLRQ�
RI�SDUWLFLSDQWV�RI�LQWHJUDWHG�ULYHU�PDQDJHPHQW��&ODVVL¿FDWLRQ�RI�WDVNV��SRVVLEOH�XWLOL]D-
WLRQ��GXH�WR�WKH�LQWHUHVWV�

��7KH�W\SLFDO�ORJLVWLFDO�VHWXS�LQ�HPHUJHQF\�VLWXDWLRQ��0DLQ�WDVNV�RI�RUJDQL]DWLRQ�RI�ÀRRG�
PDQDJHPHQW��0RVW� LPSRUWDQW� ORJLVWLFDO� DFWLYLWLHV�� WUDQVSRUW�� ORDGLQJ�� VWRULQJ�� SDFNLQJ��
PDWHULDO�PDQDJHPHQW��VWRFNSLOLQJ��FROOHFWLRQ��GLVWULEXWLRQ��LQIRUPDWLRQ�PDQDJHPHQW��$V-
VXUDQFH�RI� WKH�SHUVRQDO��PDWHULDO�DQG�IXQFWLRQDO�FRQGLWLRQV��+LHUDUFK\�RI�ÀRRG�FRQWURO�
PHDVXUHV��7DVNV�RI�DXWKRULWLHV�DQG�ZDWHU�PDQDJHPHQW�ERGLHV��2WKHU�LQWHUYHQLQJ�ERGLHV�
DQG�LQVWLWXWLRQV��&RPPXQLFDWLRQ��LQFOXGLQJ�FURVV�ERUGHU�FRPPXQLFDWLRQV���,QYROYHPHQW�
RI�WKH�SXEOLF�DQG�YROXQWHHUV�

2.8. Flood forecasting

7KLV�FRXUVH�LV�LQ�OLQH�ZLWK�WKH�SURMHFW¶V�RYHUDOO�REMHFWLYH�DV�VWLSXODWHG�LQ�WKH�'6)3�SURMHFW�
GRFXPHQW��ZKLFK�LV�WR�GHYHORS�OHFWXUH�QRWHV�IRU�DQ�LQWHUQDWLRQDO�SRVWJUDGXDWH�FRXUVH�RQ�
ÀRRG�SURWHFWLRQ�DQG�ÀRRG�ULVN�PDQDJHPHQW�ZLWK�SDUWLFXODU�IRFXV�RQ�WKH�'DQXEH�5LYHU�
%DVLQ��'5%���7KH�HQG�UHVXOW�VKRXOG�EH�D�FRPSUHKHQVLYH�ÀRRG�PDQDJHPHQW�FXUULFXOXP�
WKDW�R൵HUV�IXUWKHU�VSHFLDOL]DWLRQ�DQG�SURIHVVLRQDO�GHYHORSPHQW�SRVVLELOLWLHV�IRU�SUDFWLFLQJ�
�FLYLO��HQJLQHHUV�LQYROYHG�LQ�ÀRRG�PDQDJHPHQW�LQ�WKH�'DQXEH�5LYHU�%DVLQ��
7KH�FRXUVH�ZLOO�SURYLGH�DQ�RYHUYLHZ�RI�W\SHV�DQG�FDXVHV�RI�ÀRRGV�LQ�WKH�'DQXEH�5LYHU�
%DVLQ��LOOXVWUDWHG�ZLWK�W\SLFDO�UHDO�ZRUOG�H[DPSOHV�IURP�YDULRXV�FDWFKPHQWV�ZLWKLQ�WKH�
'5%�DQG�RU�HOVHZKHUH���7KH�FRXUVH�ZLOO�DOVR�LQFOXGH�IROORZLQJ�
�� +LJKOLJKWLQJ�WKH�UROH�DQG�WKH�LPSRUWDQFH�WKDW�ÀRRG�IRUHFDVWLQJ�SOD\V�LQ�ÀRRG�SURWHF-

WLRQ�DQG�ÀRRG�ULVN�PDQDJHPHQW�
�� 7\SHV�RI�)):6�GHSHQGLQJ�RQ�FDWFKPHQW�VL]H��SK\VLFDO�SURFHVVHV��OHDG�WLPH�RI�IRUH-

FDVW��W\SH�RI�VHUYLFH�UHTXLUHG��HWF�
�� 'HVFULSWLRQ�RI�NH\�FRPSRQHQWV�RI�D�ZHOO�RUJDQL]HG�DQG�FRPSHWHQW�)):6��HODERUDWH�

RQ�UHODWLYH� LPSRUWDQFH�RI�HDFK�FRPSRQHQW� �LOOXVWUDWHG�ZLWK�H[DPSOHV�RI� UHDO�ZRUOG�
)):6�ZLWKLQ�WKH�'DQXEH�ULYHU�EDVLQ�DQG�RU�HOVHZKHUH��

�� 0RGHO� W\SHV��&KRLFH�RI� DSSURSULDWH�PRGHOV� IRU� UHDO� WLPH�ÀRRG� IRUHFDVWLQJ��0RGHO�
DFFXUDF\�DQG�UHOLDELOLW\�RI�IRUHFDVWV��0DMRU�WUHQGV�DQG�PHWKRGV�PRGHOV�XVHG�QRZD-
GD\V�IRU�RSHUDWLRQDO�UHDO�WLPH�ÀRRG�IRUHFDVWLQJ��IRFXV�LQ�SDUWLFXODU�RQ�PRGHOV�DQG�DS-

SURDFKHV�XVHG�LQ�(XURSH�DQG�WKH�'5%���LOOXVWUDWHG�ZLWK�UHDO�ZRUOG�H[DPSOHV��
�� (QG�XVHUV��ZDWHU�UHVRXUFHV�DQG�ÀRRG�PDQDJHUV��DQG�WKHLU�UHTXLUHPHQWV��7\SH�RI�GLV-

VHPLQDWHG�ÀRRG�ZDUQLQJV�� WLPHOLQHVV� RI� LVVXHG�ZDUQLQJV�� UROH� RI� WKUHVKROGV�� ÀRRG�
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ZDUQLQJ� DQG� VRFLHW\��PHGLD� DZDUHQHVV�� RUJDQL]DWLRQDO� DVSHFWV�� ([DPSOHV� RI� ÀRRG�
ZDUQLQJ�V\VWHPV�LQ�H[LVWHQFH�LQ�WKH�'5%�DQG�RU�HOVHZKHUH�

�� 'HVFULSWLRQ�RI�()$6��QHZO\�GHYHORSHG�6DYD�)):6��HWF�
�� 1HZ�WUHQGV�DQG�GHYHORSPHQWV�FRQFHUQLQJ�ÀRRG�IRUHFDVWLQJ�LQ�WKH�'5%�DQG�RU�HOVH-

ZKHUH�

'\NHV�DQG�RWKHU�HDUWK�VWUXFWXUHV�XVHG�LQ�ÀRRG�FRQWURO��6SHFLDO�SODQQLQJ�DQG�LQYHVWLJDWLRQ�
PHWKRGV�LQ�WKH�GDLO\�SUDFWLFH��*HRORJLFDO�PDSSLQJ��6RLO�PDSSLQJ��*HRWHFKQLFDO�LQYHVWL-
JDWLRQV��'HVLJQ�FULWHULD��'HVLJQ�FRQVLGHUDWLRQ��H�J��FRQVLGHUDWLRQ�RI�WKH�VWDELOLW\�RI�WKH�
VWUXFWXUH��DYRLG�XQVWDEOH�DQG�ZHDN�VXEVRLO���(FRQRPLF�DVSHFWV��(QJLQHHULQJ�DVSHFW��PD-
WHULDOV�VKDOO�EH�ZLWK�ZHOO�JUDLQHG�FRQGLWLRQ��KLJK�VKHDULQJ�VWUHQJWK��SHUPHDELOLW\�RI�PDWH-
ULDOV��KLJK�LPSHUPHDELOLW\���JRRG�ZRUNDELOLW\��GXUDELOLW\�DJDLQVW�HQYLURQPHQWDO�YDULDWLRQ�
�UHLWHUDWLRQ�RI�ZHW�DQG�GU\�FRQGLWLRQ��LW�LV�YHU\�LPSRUWDQW�WR�NQRZ�WKH�SRVVLELOLW\�RI�FRP-

SUHVVLYH�GHIRUPDWLRQ�RU�H[SDQVLRQ��PRLVWXUH�FRQWHQW��JUDLQ�VL]H�DQG�IUDFWLRQV�

2.10.Policies and regulative (such as directives, planning, design)

7KH�SXUSRVH�RI�WKLV�FKDSWHU�LV�WR�SURYLGH�RSWLRQV�IRU�FRPPXQLWLHV�WKDW�ZDQW�WR�LPSOHPHQW�
GXULQJ�ÀRRG�PDQDJHPHQW�UHJXODWLRQV�ZKLFK�UHGXFH�ÀRRG�GDPDJH�DQG�WKH�RYHUDOO�LPSDFWV�
RI�ÀRRGV��7KHVH�LPSDFWV�LQFOXGH�KXPDQ�ULVN��HQYLURQPHQWDO�GDPDJH��SURSHUW\�GDPDJH��
ÀRRG�LQVXUDQFH�FODLPV��GLVSODFHPHQW�RI�UHVLGHQWV��DQG�EXUGHQ�RQ�FRPPXQLW\�LQIUDVWUXF-
WXUH�DQG�VHUYLFHV��*HQHUDO�LQWURGXFWLRQ�WR�(8�OHJLVODWLRQ�LQ�UHODWLRQ�WR�ÀRRG�PDQDJHPHQW�
DQG�ÀRRG�FRQWURO��5HOHYDQW�LPSOLFDWLRQV�RI�WKH�(8�:DWHU�)UDPHZRUN�'LUHFWLYH�DQG�LWV�
LPSOHPHQWDWLRQ��7KH�)ORRGV�'LUHFWLYH� DQG� LWV� LPSOHPHQWDWLRQ�� ,QWHUQDWLRQDO� DQG� LQWHU�
JRYHUQPHQWDO� ERGLHV� LQ�ÀRRG�PDQDJHPHQW� DQG�ÀRRG� ULVN�PDQDJHPHQW� LQ� WKH�'DQXEH�
ULYHU�EDVLQ��,QWHUQDWLRQDO�WUHDWLHV�DQG�UHJXODWLRQV��UROHV�DQG�UHVSRQVLELOLWLHV��WKH�FRPPX-

QLW\�UROH��WKH�VWDWH�UROH��

*HQHUDO�VXEMHFW�RI�ÀRRGZDWHU�DQG�H[FHVV�ZDWHU�FRQWURO��6RXUFHV�RI�H[FHVV�ZDWHU��UXQR൵�
DQG�ORFDO�UDLQIDOO��DQG�WKH�FDXVH�RI�LWV��5HODWLRQ�RI�WKH�FDXVH�DQG�H൵HFW��5XQR൵�FRQWURO��
7KH�PDQDJHPHQW�RI�H[FHVV�ZDWHU�ZLWKLQ�ÀRRGSODLQV�DORQJ�WKH�ULYHUV��7KH�PDQDJHPHQW�
RI�H[FHVV�ZDWHU�RXWVLGH�WKH�ÀRRG�SURWHFWLRQ�G\NHV��LQ�DJULFXOWXUDO�ODQG�HWF����,QVXUDQFH�
DJDLQVW�GDPDJH��%XLOGLQJ�ÀRRG�SURWHFWLRQ�G\NHV��:DWHU�UHWHQWLRQ�DQG�ZDWHU�GHWHQWLRQ�UHV-
HUYRLUV��)RUHFDVW��+LJKO\�UHVSRQVLEOH�WHFKQLFDO���HFRQRPLFDO�GHFLVLRQV��5LVN�SHUFHSWLRQ��
DFFHSWDQFH�DQG�FRPPXQLFDWLRQ�

)ORRGV�DUH�QDWXUDO�GLVDVWURXV�HYHQWV��ZKLFK�FDQ�EH� WULJJHUHG�E\�YDULRXV�FDXVHV��)ORRG�
HYHQWV�FDQ�GL൵HU�DFFRUGLQJ�WR�WKHLU�SURSHUWLHV��VXFK�DV�WKH�ÀRRGLQJ�H[WHQW��WKH�VL]H�RI�D�
ÀRRGHG�DUHD��DQG�FRQVHTXHQW�GDPDJHV��6SHFL¿FDOO\��ÀRRGLQJ�RI�XUEDQL]HG�RU�LQGXVWULDO�
DUHDV�FDXVHV�WUHPHQGRXV�GDPDJHV��ZKLOH�ÀRRGLQJ�RI�XQFXOWLYDWHG�ODQG�FDXVHV�PLQLPDO�
GDPDJHV��+HQFH��ÀRRG�GDPDJHV�DUH�RQH�FULWHULRQ�IRU�ÀRRG�FDWHJRUL]DWLRQ��3UREDELOLW\�RI�
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ÀRRGLQJ�FDQ�VHOGRP�EH�GHFUHDVHG��7KHUHIRUH��ÀRRG�SURWHFWLRQ�DFWLYLWLHV�VKRXOG�DOVR�EH�
SRLQWHG�WRZDUGV�PLWLJDWLRQ�RI�ÀRRG�GDPDJHV�
7KLV�FRXUVH�LV�GHVLJQHG�WR�LQFOXGH�GHVFULSWLRQ�RI�YDULRXV�ÀRRG�SURWHFWLRQ�PHDVXUHV�DQG�
WKH�QHHG�IRU�WKH�HVWDEOLVKPHQW�RI�H൵HFWLYH�ÀRRG�SURWHFWLRQ�V\VWHP��7KH�ÀRRG�SURWHFWLRQ�
V\VWHP�VKRXOG�EH�DGMXVWHG�WR�SURYLGH�D�UREXVW�GHIHQVH�RI�XUEDQ�DUHDV�DQG�YDOXDEOH�DVVHWV��
7KH�FRXUVH�VKDOO�DOVR�KLJKOLJKW�LQFUHDVLQJ�WHQGHQFLHV�RI�ÀRRG�SUREDELOLW\�DQG�YXOQHUDELO-
LW\��,QQRYDWLYH�ÀRRG�SURWHFWLRQ�PHDVXUHV�ZLOO�EH�HODERUDWHG��LQFOXGLQJ�WKH�DSSOLFDWLRQ�RI�
WKH�³/´�HOHPHQWV��D�YDOLGDWHG�(XURSHDQ�SDWHQW��:DWHU�KROGLQJ�EDUULHUV�DQG�PHDVXUHV�IRU�
UHLQIRUFHPHQW�RI�G\NHV�ZLOO�EH�DOVR�SUHVHQWHG��DV�ZHOO�DV�WKH�SURFHGXUH�IRU�HVWDEOLVKPHQW�
DQG�LPSOHPHQWDWLRQ�RI�H൵HFWLYH�ÀRRG�SURWHFWLRQ�V\VWHP�

)LJXUH����&RQVWUXFWLRQV�HUHFWLRQ�DLPLQJ�DW�KLJK�ZDWHU�SURWHFWLRQ

7KLV�FRXUVH�LV�EDVHG�XSRQ�WKH�DXWKRU�H[SHULHQFH�DQG�H[SHUWLVH�LQ�WKH�¿HOGV�RI�QDYLJDWLRQ�
PDQDJHPHQW��QDYLJDWLRQ�VDIHW\�LPSURYHPHQW��DQG�ZLWK�WKH�RSHUDWLRQDO�LPSOHPHQWDWLRQ�
RI�WKH�5LYHU�,QIRUPDWLRQ�6\VWHP��5,6��LQ�WKH�PLG�'DQXEH�DQG�WKH�6DYD�EDVLQV�WKDW�DUH�
HLWKHU�ZLWKLQ�WKH�WHUULWRU\�RI�WKH�5HSXEOLF�RI�6HUELD�RU�LQ�WKH�VHFWRUV�PDQDJHG�MRLQWO\�E\�
WKH�5HSXEOLF�RI�6HUELD�DQG�QHLJKERULQJ�FRXQWULHV��,Q�DGGLWLRQ�WR�WKH�LPSURYHPHQW�RI�WKH�
QDYLJDWLRQ�VDIHW\��LPSRUWDQFH�RI�HQYLURQPHQWDO�LVVXHV�UHODWHG�WR�WKH�PDQDJHPHQW�RI�WKH�
ERDW�ZDVWH�LV�KLJKOLJKWHG��
$GYDQFHPHQWV�RI�QDYLJDWLRQ�VDIHW\�DQG�DGHTXDWH�ERDW�ZDVWH�PDQDJHPHQW�GXULQJ�ÀRRG�
HYHQWV� UHTXLUH� DGGLWLRQDO� H൵RUWV� LQ� IXWXUH�� DQG� WKHVH� WRSLFV� UHSUHVHQW� WKH� FRUH� RI� WKLV�
FRXUVH��0HDVXUHV�WKDW�LPSURYH�QDYLJDWLRQ�VDIHW\�GXULQJ�KLJK�ZDWHU�OHYHOV�DUH�SUHVHQWHG��
DQG�DOVR�LV�5,6�ZLWK�LWV�IHDWXUHV�DQG�SRVVLEOH�H[WHQVLRQV��LQFOXGLQJ�WKH�LVVXH�RI�ERDW�ZDVWH�
PDQDJHPHQW�

7\SLFDO� WDVNV�DQG�VLWXDWLRQV�RI� WKH�SUHSDUDWLRQ�IRU�ÀRRGLQJ�DQG�LQ�ÀRRG�FLUFXPVWDQFHV�
ZLWKLQ�XUEDQ�HQYLURQPHQW��0DMRU�DQG�PLQRU�ÀRZ��%HVW�PDQDJHPHQW�SUDFWLFHV��%03V���



1213HRVATSKE VODE U ZAŠTITI OKOLIŠA I PRIRODE

*UHHQ�LQIUDVWUXFWXUH��*,���,QWHJUDWHG�XUEDQ�ZDWHU�PDQDJHPHQW��,8:0���/RZ�LPSDFW�GH-
YHORSPHQW��/,'���ORZ�LPSDFW�XUEDQ�GHVLJQ�DQG�GHYHORSPHQW��/,8''���6WRUPZDWHU�FRQ-

WURO�PHDVXUHV��6&0V���6XVWDLQDEOH�XUEDQ�GUDLQDJH�V\VWHPV��68'6���3UDFWLFHV�LQ�ZDWHU�
VHQVLWLYH�XUEDQ�GHVLJQ��3UREOHPV�WR�PDQDJH��&DVH�VWXGLHV�DQG�H[DPSOHV�RI�XUEDQ�ÀRRG�
SURWHFWLRQ�PHDVXUHV� �DFWLYH�DQG�SDVVLYH���+LJKO\�UHVSRQVLEOH� WHFKQLFDO�HFRQRPLFDO�GH-
FLVLRQV��5LVN�SHUFHSWLRQ��DFFHSWDQFH�DQG�FRPPXQLFDWLRQ��3UHSDUDWLRQ�IRU�GHIHQVH��3RVW�
HYHQW�WDVNV��,QVXUDQFH�DJDLQVW�GDPDJH��5LVN�SHUFHSWLRQ��DFFHSWDQFH�DQG�FRPPXQLFDWLRQ��
8UEDQ�ÀRRG�ULVN�PDQDJHPHQW��8UEDQ�ODQG�XVH�

)LJXUH�����)DFLOLWLHV�IRU�¿JKWLQJ�ÀRRGV�LQ�XUEDQ�FRQGLWLRQV

$V�WKH�(DUWK¶V�FOLPDWH�FKDQJHV�GXH�WR�&OLPDWH�&KDQJHV��ÀRRGV�ZLOO�RFFXU�PRUH�RIWHQ�DQG�
ZLOO�EHFRPH�PRUH�GHYDVWDWLQJ��%DVHG�RQ�SK\VLFDO�UHDVRQLQJ��KRZHYHU��PDQ\�VWXGLHV�SUH-
GLFW�WKDW�&OLPDWH�FKDQJH�KDV�FRQWULEXWHG�WR�DQ�LQFUHDVH�LQ�WKH�LQWHQVLW\�DQG�IUHTXHQF\�RI�
ÀRRGV��$�UHFHQW�UHSRUW�IURP�WKH�(XURSHDQ�(QYLURQPHQW�$JHQF\��(($��HFKRHV�WKLV��SUH-
GLFWLQJ�LQFUHDVHV�LQ�ERWK�ULYHU�DQG�FRDVWDO�ÀRRGLQJ�LQ�WKH�(XURSH��
7KH�TXHVWLRQ�LV�KRZ�WR�TXDQWLI\�WKRVH�VWDWHPHQWV�DQG�FDOFXODWH�KRZ�PXFK�ÀRRG�IUHTXHQF\�
DQG�PDJQLWXGH�ZLOO�LQFUHDVH"�,W¶V�SUHWW\�GL൶FXOW�WR�DVVHVV�WKH�H൵HFW�FOLPDWH�FKDQJH�KDV�RQ�
ÀRRGLQJ��:KLOH�LQ�WKHRU\�ZDUPHU�WHPSHUDWXUHV�PD\�OHDG�WR�PRUH�UDLQ��WKH�FOLPDWH�V\VWHP�
LV�SUHWW\�FRPSOLFDWHG�LQ�SUDFWLFH��6WXGLHV�WKDW�TXDQWL¿HG�FOLPDWH�FKDQJH�LPSDFWV�RQ�ÀRRG�
DUH�TXLWH�UDUH��7KH\�DUH�EDVHG�RQ�SUHGLFWHG�SUHFLSLWDWLRQ�LQFUHDVH�ZLWK�VRPH�IUHTXHQF\�RU�
HPSLULFDO�EDVHG�RQ�ÀRRG�VDPSOHV�REVHUYHG�LQ�WKH�SDVW��%DVLF�UHSRUWV�DERXW�FOLPDWH�FKDQJH�
DQG�ÀRRGV�IURP�WKH�'DQXEH�UHJLRQ�,�ZLOO�SUHVHQWHG�LQFOXGLQJ�P\�RZQ�UHVHDUFK�RQ�WKH�
6DYD�ULYHU��'L൵HUHQW�FOLPDWH�FKDQJH�VFHQDULRV�ZLOO�EH�GLVFXV�DOVR��6HYHUDO�PHWKRGRORJLHV�
DQG�FDVH�VWXGLHV�RI�FOLPDWH�FKDQJH�LPSDFW�RQ�ÀRRGV�,�ZLOO�SUHVHQW�DQG�GLVFXVV�

(൵HFWV�RI�ÀRRGV�WR�DTXDWLF�RUJDQLVPV�DUH�VWLOO�QRW�SURSHUO\�DGGUHVVHG��DOWKRXJK�WKHUH�DUH�
PDQ\�VWXGLHV��7KHUH�DUH�WZR�JHQHUDO�W\SHV�RI�H൵HFWV���PHFKDQLFDO�DQG�SROOXWLRQ��)ORRGV�
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PHFKDQLFDOO\�GLVWXUE�FRPPXQLWLHV��D൵HFW�EHKDYLRU�RI�RUJDQLVPV��IHHGLQJ��EUHHGLQJ��HWF��
)RU�H[DPSOH��IRU�PDFURLQYHUWHEUDWH�DQG�¿VK�FRPPXQLWLHV�LW�ZDV�GHPRQVWUDWHG�WKDW�WKH�
DEXQGDQFH��GHQVLW\��ULFKQHVV��DQG�GLYHUVLW\�H[SHULHQFHG�VWDWLVWLFDOO\�VLJQL¿FDQW�GHFUHDVHV�
IROORZLQJ�WKH�H[WUHPH�HYHQWV��7KH�RWKHU�DVSHFW��H൵HFW�RI�PRELOL]HG�SROOXWDQWV�RQ�DTXDWLF�
ELRWD�GXULQJ�ÀRRGV��HVSHFLDOO\�LQ�WKH�FDVH�RI�ODUJH�ULYHUV��LV�DOVR�DQ�RSHQ�LVVXH��)ORRGV�SOD\�
LPSRUWDQW�UROH�LQ�WKH�WUDQVSRUW�RI�SROOXWDQWV�DVVRFLDWHG�ZLWK�SDUWLFXODWH�PDWWHU��*HQHUDOO\��
FRQFHQWUDWLRQV�RI�VXVSHQGHG�SDUWLFXODWH�PDWWHU�DQG�SROOXWDQW�FRQWHQWV�LQFUHDVH�ZLWK�LQ-

FUHDVLQJ�GLVFKDUJH��SDUWLFXODUO\�LQ�WKH�HDUO\�VWDJH�RI�ÀRRGV��%DVHG�RQ�RXU�VWXG\�RQ�PXV-
VHOV��DTXDWLF�ZRUPV�DQG�WZR�¿VK�VSHFLHV��ÀRRGLQJ�KDG�GLYHUVH�H൵HFWV�RQ�WKH�OHYHO�RI�'1$�
GDPDJH�

2.17. Field trips / study trips

7KHUH�DUH�WZR�¿HOG�VWXG\�WULSV�VFKHGXOHG�IRU�%HOJUDGH�DQG�+XQJDU\��GHGLFDWHG�DW�LQWUR-

GXFLQJ�SDUWLFLSDQWV�WR�FRPELQHG�H൵HFWV�RI�ÀXYLDO�DQG�SOXYLDO�ÀRRGV��
,Q� %HOJUDGH� DUH� GHVLJQHG� VHYHUDO� FRQVWUXFWLRQ� RI� EULGJHV�� KLJKZD\V� DQG� RWKHU� RQHV�
HTXLSSHG�IRU�SUHYHQWLRQ�RI�ÀRRGV��VXFK�DV�H[SHULPHQWDO�VLWH�DW�WKH�2VWUX]QLFD�%ULGJH�DQG�
WKH�ÀRRG�DQG�SROOXWLRQ�FRQWURO�IDFLOLWLHV��7KH�IDFLOLWLHV�DUH�HTXLSSHG�ZLWK�VWRUP�¿OWHUV�IRU�
FRQWURO�RI�DFFLGHQWDO�SROOXWLRQ�DQG�WKH�V\VWHP�WKDW�FRQYH\V�H[FHVV�WUHDWHG�ZDWHU�WRZDUGV�
WKH�LQ¿OWUDWLRQ�¿HOGV�IRU�UHFKDUJH�RI�WKH�ORFDO�DTXLIHU�XVHG�IRU�ZDWHU�VXSSO\�
$QRWKHU�LV�WKH�7RSFLGHU�ULYHU�DQG�LWV�ÀRRG�FRQWURO�VWUXFWXUHV��$OVR�LV�D�YLVLW�WR�WKH�IDFWRU\�
WKDW�SURGXFHV�PRELOH�HTXLSPHQW�IRU�ÀRRG�GHIHQVH��9LVLW�WR�WKH�ULJKW�6DYD�5LYHU�EDQN�±�
OHDUQLQJ�IURP�PLVWDNHV��WKH�VWRUP�VHZHU�V\VWHP�RXWOHWV�ZKRVH�RSHUDWLRQ�LV�FULWLFDO�GXULQJ�
ÀRRGV��DQG�WKH�QHZ�%HOJUDGH�:DWHUIURQW��
$�YLVLW�WR�WKH�OHYHHV�ZKLFK�ZHUH�XQGHU�UHFRQVWUXFWLRQ�DW�WKH�.ROXEDUD�ULYHU�DIWHU�WKH�FDW-
DVWURSKLF�ÀRRGV�LQ������
,Q�WKH�VHFRQG�VHPHVWHU�SDUWLFLSDQWV�ZLOO�YLVLW�PHDVXUHPHQWV�SUR¿OHV�DW�WKH�ULYHU�'DQXEH�
+XQJDU\��IRU�D���GD\�VKRUW�LQWURGXFWLRQ�RI�PHDVXUHPHQW�WHFKQRORJLHV��7KH�VXEMHFW�LV�WR�
EH�FDUULHG�RXW�DFFRUGLQJ� WR� WKH�H[LVWLQJ�FXUULFXOD�RI� WKH�1DWLRQDO�8QLYHUVLW\�RI�3XEOLF�
6HUYLFH��)DFXOW\�RI�:DWHU�6FLHQFHV��1R�QHZ�FRXUVH�PDWHULDOV�ZLOO�EH�JLYHQ�LQ�IUDPH�RI�
'63)�SURMHFW�
)LUVWO\��D�JHQHUDO�LQWURGXFWLRQ�WR�WKH�FRQFHSW�RI�GL൵HUHQW�ÀRZ�DQG�VHGLPHQW�PHDVXUHPHQWV�
RQ�ODUJH�ULYHUV��,QWURGXFWLRQ�WR�RUJDQL]DWLRQ�DQG�SUHSDUDWLRQ�RI�PHDVXUHPHQWV�DQG�HTXLS-

PHQW�
,Q�DGGLWLRQ��D�SUDFWLFH�RI�EDWK\PHWU\��GL൵HUHQW�WHFKQRORJLHV���3UDFWLFH�RI�GLVFKDUJH�PHD-
VXUHPHQW��$'&3���3UDFWLFH�RI�VHGLPHQW�VDPSOLQJ��
/DVWO\��SDUWLFLSDQWV�ZLOO�UHFHLYH�D�EULHI�WKHRU\�DQG�SUDFWLFH�RI�WKH�HYDOXDWLRQ�RI�PHDVXUH-
PHQWV�DQG�LQWURGXFWLRQ�WR�PRGHOOLQJ�WKHRULHV�EDVHG�RQ�¿HOG�GDWD�

CONCLUSION

7KH�WDUJHW�RI�WKH�SURMHFW�LV�WR�KDUPRQL]H�PHWKRGRORJLHV�DQG�IRVWHU�DFDGHPLF�PRELOLW\�RI�
HQJLQHHUV�LQ�WUDLQLQJ��7KH�UHVXOW�LV�D�FRPSUHKHQVLYH�ÀRRG�PDQ�DJHPHQW�FXUULFXOXP�WKDW�
R൵HUV�D�SURIHVVLRQDO�GHYHORSPHQW�IRU�HQJLQHHUV��7KH�'63)�SURMHFW�ZLOO�SURYLGH�WKH�SRV-
VLELOLW\�IRU�FRPPRQ�HGXFDWLRQ�EDVHG�RQ�(8�GLUHFWLYHV��(86'5�3$��DQG�')503�QHHGV��
DV�ZHOO�DV�RQ�WKH�H[WHQVLYH�RSHUDWLYH�H[SHULHQFH�RI�OHFWXUHUV��
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7KH�,QWHUQDWLRQDO�3RVWJUDGXDWH�&RXUVH�RQ�)ORRG�PDQDJHPHQW�ZLOO�EH�LPSOHPHQWHG�LQ�FR�
RSHUDWLRQ�RI�WKH�WZR�SDUWQHUV��+XQJDULDQ�1DWLRQDO�8QLYHUVLW\�RI�3XEOLF�6HUYLFH�)DFXOW\�RI�
:DWHU�6FLHQFHV��%DMD��+XQJDU\��DQG�8QLYHUVLW\�RI�%HO�JUDGH��)DFXOW\�RI�&LYLO�(QJLQHHULQJ��
6HUELD��7KH�FRXUVH�ZLOO�EH�R൵HULQJ�DQ�LQWHUQDWLRQDO�RYHUYLHZ�IRU�SDUWLFLSDQWV�
7KH�'63)�SURMHFW� HQGHG� LQ� -DQXDU\� ������7KH� VWDUW� RI� WKH� ,QWHUQDWLRQDO� 3RVW�JUDGXDWH�
&RXUVH�RQ�)ORRG�PDQDJHPHQW�LV�SODQQHG�IRU�WKH�DFDGHPLF�\HDU������������7KH�DSSOLFD-
WLRQ�SURFHGXUH�ZLOO�EH�PDQDJHG�E\�WKH�OHDG�SDUWQHU��VR�DSSOLFDWLRQV�IRU�VWXGHQW�DGPLWWLQJ�
ZLOO�EH�DW�1D�WLRQDO�8QLYHUVLW\�RI�3XEOLF�6HUYLFH��1836��)DF�XOW\�RI�:DWHU�6FLHQFHV��%DMD��
+XQJDU\�
7KH�,QWHUQDWLRQDO�3RVWJUDGXDWH�&RXUVH�RQ�)ORRG�PDQDJHPHQW�ZLOO�LQYROYH�SRVWJUDGXDWH�
(QJLQHHUV��SUHIHUDEO\�&LYLO�HQJL�QHHUV��ZLWK�D�%6F�GH�JUHH�RU�KLJKHU�
6HHNLQJ�RI�DGGLWLRQDO�SDUWQHU�LQVWLWXWLRQV�LV�SODQQHG�KDYLQJ�LQ�PLQG�WKDW�QXPEHU�RI�WKH�
H[LVWLQJ�ZDWHU�DXWKRULWLHV¶�PDQDJHPHQW�RI�ÀRRGV�LV�QRW�HQRXJK��QRU�ZHOO�HGXFDWHG�
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���� 5������� 0HGLü�ĈRUÿD� �����

���� 5������� 0HKHã�1LNROD� ����

���� 5������� 0HVLü�0LODQ� ����

���� 5������� 0LKDOMHYLü�=ODWNR� ����

���� 5������� 0LKDOMHYLü�=ODWNR� ���

���� 5������� 0LKDOMHYLü�=ODWNR�� ���

���� 5������� 0LKHOþLü�'DQNR� �����

���� 5������� 0LKHOþLü�1DWDãD� ���

246 R 1.52. Mikac Nevenka 555

���� 5������� 0LMRãHN�7DWMDQD� ���

���� 5������� 0LMXãNRYLü���6YHWLQRYLü�7DWMDQD� ���

���� 5������� 0LODNRYLü�*RUDQ� �����
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250 R 1.06. Milin Marin 111

���� 5������� 0LãXU�,YDQ� ����

���� 5������� 0UHNYD�/iV]Oy� �����

���� 5������� 0XVWDü�,YDQ� ���

N
���� 5������� 1DNLü�=RUDQ� ���

���� 5������� 1HPHF�'DPMDQ� �����

���� 5������� 1LPDF�,UHQD� ���

���� 5������� 1RYRVHO�7RPLVODY� ���

O
���� 5������� 2EDUþDQLQ�(QHV� ���

���� 5������� 2EDUþDQLQ�(QHV� ���

���� 5������� 2EUDGRYLü�'LQR� ����

261 R 2.30. Ocvirk Eva 891

262 R 2.38. Ocvirk Eva  975

263 R 2.39. Ocvirk Eva  985

���� 5������� 2UORYLü���/HNR�3DOPD� ���

���� 5������� 2QGUDãHN�*DEULMHO� ���

���� 5������� 2QGUDãHN�*DEULMHO� ����

���� 5������� 2VNRUXã�'LMDQD� ���

���� 5������� 2VNRUXã�'LMDQD� ���

���� 5������� 2VNRUXã�'LMDQD� ���

���� 5������� 2ãWULü�0DMD� ���

���� 5������� 2ãWULü�0DMD� ���

���� 5������� 2åDQLü�1HYHQND� ����

���� 5������� 2åDQLü�1HYHQND� ����

���� 5������� 2åDQLü�1HYHQND� ����

P
275 R 1.39. Parlov Jelena  427

���� 5������� 3DWUN�+UYRMH� ���

���� 5������� 3DYLþLü�,YLFD� ���

���� 5������� 3HKDUGD�0HOLWD� ����

���� 5������� 3HNDã�äHOLPLU� ����

���� 5������� 3HODMLü�,]LGRU� ���

���� 5������� 3HUþLQ�$OHNVDQGUD� ����

���� 5������� 3HUJDU�3HWUD� ����

���� 5������� 3HULü�/RUHQD� ����

���� 5������� 3HUNRYLü�'DULR� ����

���� 5������� 3HURã�3HWDU� �����

���� 5������� 3HWNRYLü�,YRQD� �����

���� 5������� 3HWRãLü�'UDJXWLQ� ����

���� 5������� 3HWULþHF�0ODGHQ� ���

���� 5������� 3HWULþHF�0ODGHQ� ���

���� 5������� 3LNHOM�.ULVWLQD� ���

���� 5������� 3LQWDU�0DULQD� ����

���� 5������� 3ODYãLü�+UYRMH� ���

���� 5������� 3ODYãLü�-DVQD� �����

294 R 1.09. Pokorni Boris 143

���� 5������� 3URGDQRYLü�'XãDQ� �����

���� 5������� 3URKDVND�6WHYDQ� ���

���� 5������� 3URKDVND�6WHYDQ��� ���

���� 5������� 3R]RMHYLü�,YDQD� ���

���� 5������� 3UHYLãLü�$QD� ���

R
300 R 1.42. Radeljak Helena 457

���� 5������� 5DGLü�ýHGR� ���

���� 5������� 5DGLü�ýHGR� ����

���� 5������� 5DGLãLü�0DMD� ���

���� 5������� 5DGLãLü�0DMD� ���

���� 5������� 5DGLãLü�0DMD� ����

���� 5������� 5DVWLMD��'RPDJRM� ����

307 R 1.41. Ravnjak Ilija  447

���� 5������� 5HGåRYLü�=X]DQD� ���

���� 5������� 5HSHF�6LQLãD� ���

���� 5������� 5HSHF�6LQLãD� ����

���� 5������� 5H[�1LQRVODY��� ����

���� 5������� 5RPLü�'DYRU� ����

���� 5������� 5RPLü�'DYRU� ����

���� 5������� 5RPLü�0DULMD� ����

���� 5������� 5R]Lü�äHOMNR� ����
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���� 5������� 5XELQLü�-RVLS� ��

���� 5������� 5XELQLü�-RVLS� ��

���� 5������� 5XELQLü�-RVLS� ���

���� 5������� 5XELQLü�-RVLS� ���

���� 5������� 5XELQLü�-RVLS� ���

���� 5������� 5XVMDQ�6LPRQ� ���

���� 5������� 5XåLü�,JRU� ���

S
���� 5������� 6DEROLü�0DULMD� ����

���� 5������� 6DODPXQ�+DQD� ����

���� 5������� 6DPER�)UDQFHVFD� ����

���� 5������� 6DSDþ�.ODXGLMD� ����

327 R 4.01. Sarvan Desanka  1139

���� 5������� 6FKQHLGHU��'DQLHOD� ���

���� 5������� 6HNRYDQLü�/HRQDUG� ���

330 R 1.48. Selak Ana 513

���� 5������� 6LQRYþLü�-RYLü�,YQD� ����

332 R 3.03. Sjekavica Klepo Mariela 1043

���� 5������� 6RNRO�-XUNRYLü�5HQDWD� ��

���� 5������� 6RNRO�-XUNRYLü�5HQDWD� ���

335 R 1.07. Srnec Lidija 121

���� 5������� 6WHSLü�0DUNR� ����

���� 5������� 6WLSDQLþHY�'UDåHQND� ����

���� 5������� 6WLSDQLþHY�'UDåHQND� ����

���� 5������� 6WRMLü�*RUGDQD� ����

���� 5������� 6XOMLü�1HGLP� ���

���� 5������� 6XãDQM�ýXOH�,YDQD� ����

���� 5������� 6XãDQM�ýXOH�,YDQD� �����

���� 5������� 6XWRQ�7RPLVODY� ����

Š
���� 5������� âþDQþDU�-DQH]� ���

���� 5������� âHJHGLQ�2OLYHUD� �����

���� 5������� âHVWDN�,YDQD� ���

���� 5������� âLPXQLü�,YDQ� ����

���� 5������� âNL¿ü�-HUNR� ���

���� 5������� âOHKWD�7RPLVODY� ���

���� 5������� âROPDQ�+UYRMH� ���

���� 5������� âRUãD�$MND� ���

���� 5������� âRãWDULü��-DVQD� ���

���� 5������� âSHUDF�0DULMD� ���

���� 5������� âSHUDF�0DULMD� ����

���� 5������� âSROHU�ýDQLü�.RUQHOLMD� ���

���� 5������� âWDPEXN�$QDPDULD� ���

���� 5������� âWHIDQHN�äHOMNR� ���

���� 5������� âXVWLü�'LDQD� ���

���� 5������� âYRQMD�0LUMDQD� ����

���� 5������� âYRQMD�0LUMDQD� ����

���� 5������� âYRQMD�0LUMDQD� ���

T
���� 5������� 7DGLü�,JRU� ����

���� 5������� 7DGLü�/LGLMD�� ���

���� 5������� 7DGLü�/LGLMD� ����

���� 5������� 7DGLü�/LGLMD� ����

���� 5������� 7DGLü�=GHQNR� ����

���� 5������� 7DGLü�=GHQNR� ����

���� 5������� 7DGLü�=GHQNR� ����

���� 5������� 7DPDV�$QQD�(QLNĘ� ����

���� 5������� 7HSLü�1DWDãD� ����

���� 5������� 7HUQMHM�,YDQþLFD� ����

���� 5������� 7HUQMHM�,YDQþLFD� ���

���� 5������� 7HUQMHM�,YDQþLFD� ����

���� 5������� 7HU]Lü�-RVLS� ����

385 R 1.22. Trenc Neven 269

���� 5������� 7UQLQLü�'XãDQ� ���

���� 5������� 7RGRURYLü�$QGULMDQD� �����

���� 5������� 7RGRULü�5H[�1DWDãD� �����

���� 5������� 7RNLü�0X¿G� �����

���� 5������� 7RSLü�5DPRQD� ����

���� 5������� 7RSLü�5DPRQD� ���

���� 5������� 7RãLü�,JRU� ����

393 R 2.04. Trenc Neven  625

���� 5������� 7XGLü�$OPD� ����
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���� 5������� 7XUþLQRY�0LNXOHF�$QD� ���

���� 5������� 7XVLü�äHOMNR� ����

���� 5������� 7XVLü�äHOMNR� ����

���� 5������� 7XVLü�äHOMNR� ���

U
���� 5������� 8UEDQLþ�*RUD]G� ����

���� 5������� 8UXPRYLü�.RVWD� ����

V
���� 5������� 9DORåLü�/XND� ���

���� 5������� 9DUGLü�6PU]OLü�,UHQD� ����

���� 5������� 9DUJD�*\|UJ\��� �����

���� 5������� 9HOLü�-RVLSD� ���

���� 5������� 9HåD�-HUH� ����

���� 5������� 9LüDQRYLü�-HOHQD� ����

���� 5������� 9LGDNRYLü�âXWLü�5HQDWD� ���

���� 5������� 9LGDNRYLü�âXWLü�5HQDWD� ���

���� 5������� 9LGDNRYLü�âXWLü�5HQDWD� ����

���� 5������� 9LGPDU�$QGUHM� ���

���� 5������� 9LGPDU�$QGUHM� ����

412 R 1.30. Vilenica Marina 341

���� 5������� 9ODãLü��$OHQD� ���

���� 5������� 9ROI�*RUDQ� ���

���� 5������� 9ROI�*RUDQ� ����

���� 5������� 9RXN�'UDåHQ� ����

���� 5������� 9UDQMHã�0LMR� ����

���� 5������� 9XþNRYLü�,YDQ� ���

���� 5������� 9XþNRYLü�,YDQ� �����

���� 5������� 9XþNRYLü�1DWDOLMD� ���

���� 5������� 9XNLü�/XãLü�'DULMD� ���

���� 5������� 9XNPDQLü�/XND� ���

���� 5������� 9RMYRGLü�9MHURþND� ����

���� 5������� 9ODKRYLü�7DWMDQD� ����

���� 5������� 9XMQRYLü�7DWMDQD� ���

Z
���� 5������� =DEUHW�.DWDULQD� ���

427 P. 02. Zeljko Dragan 53

���� 5������� =LPD�-DVQD� �����

���� 5������� =JRUHOHF�äHOMND� ����

430 R 2.20. Zovko Monika  783

431 R 2.25. Zovko Monika  843

���� 5������� äLF�(OYLV� ����

���� 5������� äLF�(OYLV� ���

���� 5������� äLF�(OYLV� ����

���� 5������� äXJDM�5DQNR� ���

���� 5������� äXQLü�-DNRY� ���

���� 5������� äXSDQ�,YDQ� ���
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