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Abstract. This article is a review of the foundation (in 1838) and later developments of the Helsinki (Finland)
magnetic and meteorological observatory, today the Finnish Meteorological Institute (FMI). The main focus
of the study is in the early history of the FMI up to the beginning of the 20th century.

The first director of the observatory was Physics Professor Johan Jakob Nervander (1805-1848). He was
a famous person of the Finnish scientific, academic and cultural community in the early decades of the 19th
century.

Finland was an autonomously part of the Russian Empire from 1809 to 1917, but the observatory remained
organizationally under the University of Helsinki, independent of Russian scientific institutions, and funded
by the Finnish Government. Throughout the late-19th century the Meteorological Institute was responsible of
nationwide meteorological, hydrological and marine observations and research. The observatory was trans-
ferred to the Finnish Society of Sciences and Letters under the name the Central Meteorological Institute in
1881. The focus of the work carried out in the Institute was changed gradually towards meteorology. Magnetic
measurements were still continued but in a lower level of importance.

The culmination of Finnish geophysical achievements in the 19th century was the participation to the Inter-
national Polar Year programme in 1882—-1883 by setting up a full-scale meteorological and magnetic observa-
tory in Sodankyld, Lapland.

1 Introduction It was known in the early 19th century that daily varia-
tion of geomagnetic declination followed the local solar time,
In the beginning of the 19th century, when magnetic and elecCshowing largest deviation near midday. Because the occuf
trical phenomena were found to be closely related to eaclence time of daily temperature maximum was close to the
other, a new physical science, electromagnetism, was borfmagnetic one, it was speculated that diurnal magnetic var
In 1820 Hans Christian Orsted (1777-1851) could prove thisations are caused by temperature variations through the
connection by a simple physical experiment in which electricmally induced earth currents. This was a reason why mag
currents cause forces that deflect a magnetic needle. WithiRetic and meteorological observations were combined in th
a few years, Ampére, Faraday and other scientists diSCOVsame observational programme, as was the common pral
ered more basic laws of electromagnetism as well as electice throughout the 19th century. For that purpose system
trodynamics. These findings roused enormous interest in thgtic and coordinated magnetic and meteorological recording
scientific community of the early 19th century. Especially were found necessary infiérent parts of Earth and in vari-
studies in geomagnetism, the new concept of the magnetigys timescales.
induction was adopted as an improved paradigm that would |n order to better understand the hypothesized relation
guide scientists towards the solution of the old riddle: Whatships between geomagnetic variations and meteoro|ogica|
is the cause of Earth's permanent magnetism? Earth could bgnes, Alexander von Humboldt (1769-1859), the leading

a huge electromagnet sustained by magnetic induction proscholar in natural sciences of the time, made a far-reaching
cesses deep inside it.
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initiative to the international scientific community in the late  The initiative of the founding of the Helsinki observatory
1820s (Malin and Barraclough, 1991). He proposed that acame from Russia. Adolf Kufer (1799-1865) from the Rus-
global network of observatories should be established forsian Science Academy suggested already in 1836 that the
monitoring changes in the geomagnetic field and meteo-University of Helsinki should set up a magnetic observa-
rological parameters with similar instruments and by uni-tory in order to complete the Russian observatory network
form observational routines (Barraclough et al., 1992; Stern(Nevanlinna and Hakkinen, 2010). Under Kigy's leader-
2002). His plan brought a quick response in the scientificship, seven geomagnetic observatories were established in
community. In a short time, in the 1830s and 1840s aboutRussia in 1830-1840. Kiier was well acquainted with
30 observatories were set up around the world mostly byGauss and von Humboldt and he was an active member of
French, German, Russian and UK scientific authorities (Cathe “Géttingen Magnetic Union”.
wood, 1977; Lockwood, 2013) (Fig. 1). Another important  The first director of the magnetic observatory was Physics
enterprise in the field of geomagnetism was “The Mag- Professor Johan Jakob Nervander (1805-1848) (Fig. 2), who
netic Union” (1834-1841) founded by Gauss and Weberwas a close colleague of Kffpr. He was a famous person of
in Gottingen, Germany. The Union organized coordinatedthe Finnish scientific, academic and cultural community in
magnetic observatory campaigns in Europe at several tenthe early decades of the 19th century (Simojoki, 1978; Holm-
of sites. Gauss and Weber invented new types of geomagserg and Nevanlinna, 2005). For 4 years (1832-1836) Ner-
netic instruments for the geomagnetic community (Gaussyander visited leading scientific institutes in Europe, i.e. G6t-
1838; Hentschel, 2007; Lockwood, 2013). The foundationtingen where he studied geomagnetism supervised by Gauss
of the magnetic and meteorological observatory in Helsinkiand Weber (Holmberg, 1992).
in 1838 was a manifestation of this large-scale international Nervander’s doctoral thesis dealt with a device called to-
co-operation. day a galvanometer. In his time, the instrument was known
The enthusiasm among scientists, inspired by the newas tangent bussole, as the tangent of the deviation angle of
electromagnetic science, launched a rapid development ithe sensor magnet was proportional to the current to be mea-
geomagnetism, both in theory and practical measurementsured. The European scientific community appreciated Ner-
However, traditions of simultaneous meteorological obser-vander’s version of the galvanometer, and a description of it
vations go back further in time to the late-18th century. Thewas published in the annals of the French Academy of Sci-
Palatine Meteorological Society in Mannheim, Germany, or-ence in 1834 (Nervander, 1834; Holmberg, 1992). A modern
ganized an international programme of synoptic meteorolog+eplica of his galvanometer has been constructed by Venermo
ical observations with calibrated instruments. This was per-and Sihvola (2008).
haps the most important early undertaking in the branch of Nervander actively took part of the climatological and
meteorology. Almost 40 stations, mostly in Europe, were par-phenological programme of Finland that started in 1846
ticipating in this scientific project for 15years (1780-1795) and has continued since then. He also studied climatology,
(Cassidy, 1985). The principles of systematic meteorologi-especially the question of how sunspots mdee atmo-
cal observations introduced by the Mannheim Society werespheric temperatures in connection with the discovery of the
rediscovered in the beginning of the 19th century after thecyclic behaviour of the appearance of sunspots introduced by
Napoleonic wars when international scientific co-operationSchwabe in 1844 (Stern, 2002). Nervander’s scientific works
started again in Europe. Magnetic and meteorological obwon a prize from the Russian Science Academy in St. Peters-
servations were combined in a systematic observational proburg.
gramme with similar instruments. Until the late-19th century  Nervander can be considered the founding father of
the observatories were thus generally called as “MagneticFinnish geomagnetic research, as well as one of the early
meteorological observatories”. pioneers in the research of solar influence on the terres-
trial weather and climate. He was the first scientist in Fin-
land who studied electromagnetism and made significant sci-
entific contributions in that sector of physics (Nevanlinna,

On 28 March 1838, Nicholas I, the Emperor of Russia, 2005).

signed a decree by which a magnetic observatory was

founded at the University of Helsinki. This was the begin-

ning of the present day Finnish Meteorological Institute more3 The magnetic observatory of Helsinki

than 175years ago. In addition, funds were allotted for the

building of the observatory for magnetic and meteorological The buildings and instrumentation of the Helsinki magnetic
observations. The observatory was set up in the corner of thebservatory were completed in 1841 (Fig. 3) but training

Kaisaniemi park, which is in the very centre of present dayof the observers and installation of the equipment lasted a
Helsinki. few years. The stéof the observatory started regular obser-

vations on 1 July 1844. During the first years, readings of
magnetic field and meteorological parameters (temperature,

2 Geomagnetism starts in Finland
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Figure 1. Distribution of magnetic and meteorological observatories in 1850 (Nevanlinna and Hakkinen, 2010). The number of observa
was 30. Today, there are some 200 observatories around the world.

air pressure, precipitation, and wind direction and force)ering almost 170 years. Its scientific value has been proveni
were taken several times hourly around the clock every daymany climatology studies (e.g. Tietavainen et al., 2010).

throughout the year. Typically, the number of daily observa- Unpublished original magnetic observations from the
tions was about 1000. There were 12 students making thélelsinki observatory were converted in electronic form in

observations manually without any aid of automatic record-the early 1990s by the magnetism team of the Finnish Mef

ing instruments (not yet invented). The magnetic observateorological Institute (Nevanlinna, 2004). The data consist 0
tory was the biggest and most expensive institution of theabout 2 million single magnetic field (declination and hori-
Helsinki University. zontal force) observations from 1844 to 1912. This data se
The instrumentation and the observatory methods wergjives a homogenous time series of geomagnetic field varig
adopted from the Goéttingen observatory. Three magnetidion covering a time period from which only few reliable ob-
components of the magnetic vector were observed: horizonservatory data series are available (Lockwood, 2013; Lock]
tal intensity (), declination D), and the vertical component wood et al., 2013). Long time series of old geomagnetiq
(2). Observations were made six times per hour, and hourlydata reveal variations in the space weather and space climg
after 1856. from epochs before the satellite era. By combining historical
Although Nervander died suddenly in 1848, observationsrecordings with modern magnetic and satellite data, it ha
continued at the observatory until 1912, when the electricbeen possible to reconstruct behaviour of solar activity an
tram tréfic in the observatory’s neighbourhood disturbed the solar wind parameters in the past (e.g. Svalgaard and Clive)
measurements making the sensitive magnetic recordings us@007; Lockwood et al., 2013).
less. Unfortunately, only the observations carried out during Nervander’s scientific career was short, but his influence
Nervander’s leadership 1844—-1848 were treated for furtheon geophysical research in Finland was important. Withou
analysis and printed in yearbooks. However, all of the ob-his energetic forts in establishing the magnetic observa-
servation results made in the observatory for almost 70 yeartory in Helsinki, the advent of this modern scientific dis-
had been carefully deposited, waiting for possible later datecipline in Finland would certainly have been greatly de-
treatment. Magnetic and meteorological observations coldayed. Nervander created traditions for geomagnetic obse
lected in the Helsinki observatory during the 1844-1912 pe-vations and their treatment for magnetic yearbooks. Nervan
riod consist of several millions of single data values of vari- der did not have any students who continued his work afte
ous geophysical parameters. The quality of the observationhis death, although routine magnetic and meteorological ob
is good. The resolution of times series of the data is mostlyservations were carried out on a regular basis. The new d
1 hour. Long-term meteorological data (e.g. temperature) areector of the observatory after Nervander was Henrik Gust
important sources of local atmospheric conditions for studieBorenius (1802-1894). He was Nervander’s son-in-law an
e.g. climate change. In the Finnish climate database the temwell acquainted with the routines of the observatory. How-
perature observations from the Helsinki observatory repre-ever, no changes or improvements in the observation practic
sent the longest continuous observation series in Finland cowere made during Borenius’ directorship. When he retired in
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Figure 3. The main building of the Helsinki magnetic observatory
in the 1930s. The building was set up in 1841 and demolished in
the early 1960s. A new building for the Institute was set up in 1966
(Photo: FMI).

ceeded better as director because he was able to modernize
the weather service work at the Central Meteorological Insti-
tute to meet international standards. Daily weather observa-
tions were published in Finnish journals since 1881 and new
kinds of measurements were started; these were e.g. sea level
observations with special instruments. These measurements
were needed for seafaring but also for predictions of immi-
nent floods in the City of St.Petersburg that was built in the
Figure 2. Johan Jakob Nervander (1805-1848), the first director ofseashore of the Gulf of Finland (Simojoki, 1978).

the Helsinki magnetic observatory, later the Finnish Meteorological

Institute.
4 Polar year 1882-1883

The systematic worldwide magnetic and meteorological ob-
1880, the observatory was reorganized. Just prior to the stagervations carried out in the first decades of the 19th century
of International Polar Year (IPY), the administration of the were started as a large international undertaking inspired by
magnetic—meteorological observatory of Helsinki was trans-leading scholars like e.g. von Humboldt and Gauss. Later in
ferred from the Helsinki University to the Finnish Society of the 19th century the interest of the geophysical community
Sciences and Letters in 1881. The academy was a goverrfecused to the polar regions, which were largely unknown
mental body with firm funding sources for various other geo- areas. Thesefforts culminated in the first International Po-
physical tasks. The observatory was renamed Central Metdar Year (IPY) in 1882-1883. The main goal was the estab-
orological Institute which meant that the focus of the work lishment of observation stations in the Arctic and Antarctic
carried out in the Institute was changed from magnetism to+egions and recording magnetic and other geophysical, e.g.
wards meteorology. Magnetic measurements were continuetheteorological and auroral, measurements in a coordinated
butin a lower level of importance similarly to the observation way. The Finnish contribution to auroral observations was
programme in other European magnetic and meteorologicatainly the works by Selim Lemstrém. His idea was that au-
observatories. roras are a manifestation of atmospheric electricity similar to
Political circumstances played certain role in the establish-ordinary lightnings. He made extensive experiments in Lap-
ment of the Central Meteorological Institute. Under Bore- land for measuring hypothesized electric currents accompa-
nius’ leadership the Institute did not follow the general nied by auroral displays (e.g. Seppinen and Pellinen, 2009).
progress in weather services that was going on in Europe. During the polar year a total of 12 countries established
This passivity could lead to the situation that the Finnish 14 stations, 12 in a circumpolar ring in the Arctic and 2
weather stations would gradually become absorbed into thén the Antarctic. Each station carried out a standard, syn-
Russian weather organization. The Society of Sciences dig¢hronized programme of observations for at least 1 year,
all it could to prevent this kind of development. The suc- the major focus being on meteorology and Earth magnetism.
cessor of Borenius, N. K. Nordenskiold (1837-1889), suc-Supplementary programmes included studies ranging from
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climate in 1881 and daily weather reports in 1885, the In-
stitute still sdfered from lack of competent manpower and
other resources. Only one or two academic scientists wer
employed: their job was to run the organization, to prepare
meteorological forecasts and to produce scientific papers,
data bulletins and general information for the public. Some
essential changes to the geophysical monitoring programmes
were carried out during the first years of the 20th century. Re
search and measurements of hydrological conditions (sno
cover and precipitation) of Finnish inland, sea level change
of coastal waters, and monitoring of marine ice, had als
been allocated to the Central Meteorological Institute. Gre
floods in 1898-1899 in Finland caused serious damages to
agriculture. Therefore better hydrological forecasts were ur
Figure 4. Weather station at the Finnish Meteorological Institute gently needed. However, the hydrological network was to
in Helsinki in the 19203. The man ir_l the right is Gustaf Melander sparse for such predictions and therefore the Finnish govern-
(1861—1938), the director of the Institute 1908-1930 (PhOtO: FMl) ment allotted funds for new hydr0|Ogica| stations. Within a
few years the number of stations were doubled but the wor|
for running the stations was transferred to a new organiza

ornithology to soil temperatures to ethnography. The ent'retion, the Hydrological @ice, in 1908.

e s i e o o, ITPFOent of weator oecass and the awakering
’ y : needs of aviation called for more information about the uppef

tral Physical Observatory in St. Petersburg (e.g. Barr, 2008)'atmosphere. The discovery of stratosphere and tropopause|as

fThfe :I:mmTh contrlﬁ)ut!onltoghe IPT was thSe zStab“ﬁhTentan important boundary layer in the atmosphere stimulated the
of a full-scale geophysical observatory in Sodankyla, Lap- esearch and observations of the upper atmosphere. This led

Iand_, inside the polar circle (Holmberg, 1992; Seppmen and{o the foundation of an aerological observatory near Helsink
Pel_lmen, 2009). Measu_rer_nents |r_1c|uded magneuc,_rr_]ete_orolh 1910, as a part of the Central Meteorological Institute.
logical ar_1d auroral variations. Finland was a parnupatmgupper_air soundings were carried out there for weather pre
member in the ”.DY programme a]though the country was adictions, initially using kites and balloons, later in the 1930s
part of the Russian Empire. In this way, Finland could em

phasize its national identity in the scientific community with radiosondes (Huovila, 2001). The aerological observay
The Finnish IPY project was funded by governmental tory was headed by Vilho Vaisala (1889-1969) in 1916—1944

o . . ichelsen, 2006).
ioijtrcresba??hm%nig;ﬁ t,a/tthe rFIIn n|ish ISlﬁc;it)/tof ?C\'/?;Cgfhan(MMagnetic recordings at the Helsinki observatory were
ini:tri;eﬁtati(?n neeeda;d f((;‘reﬂ(ilf‘;ncigr?ta of tr?e Srggeaommz Tthtopped in 1912 but there was a plan to continue them in
director of the whole project was Selim Lemstrém (1838— the new aerological observatory outside the city of Helsinki,

A o However, this proposal never realized but a new magnetic
1.9(.)4)' profgssor of phy_sms in Helsinki, t.).Ut the local SuloerTobservatory was set up in northern Finland, Sodankyl&, in
vision of daily observations at Sodankyla was the responsi-

o . . 1913. The observatory was a part of the large-scale mag
bility of Ernst B|esg (1856'—1926), later the director of the netic mapping project of the whole of Finland. The pro-
Central Meteorological Institute.

Al'm rements were mainly hourly observations m deposal for a magnetic survey came from the Russian Academy
easurements were mainly hourly 0bSErvations mat€y; g.jonce in 1908. The ultimate goal of the survey was a

throughout day and night during 1 year. The final results were : : L . N
published in three large volumes by Lemstrom and BieseworIdW|de magnetic mapping initiated by the Carnegie Insti

LS : tution in the USA (Simojoki, 1978). The Central Meteoro-
(18.86_1898) The F|pn|,sh poIar.year project was successfullxogical Institute managed the survey in Finland although the
fulfilled and Lemstrom’s experiments of artificial northern

. S : Sodankyléa observatory was organizationally under the new
lights were noted by the scientific community as well as other ky vy g y

L N . . innish Academy of Science founded in 1908. The survey
scientific results from the Sodankyld station (Seppinen an(J: L . ) . .
Pellinen, 2009: Moss and Stauning, 2012), programme was finalized in the late-1920s and it comprise

about 1000 observations all around Finland. The results wer
published by Jaakko Keranen (1883-1979), who was the d
5 Central Meteorological Institute at the turn of 19th rector of the Meteorological Institute (1931-1953) and wasg
and 20th centuries in charge for the magnetic measurements during the survey
project (Kerénen, 1933).

Although the network of climatological stations was becom- Finland declared its independence in 1917, and a full ref
ing considerably denser at the end of the 19th century andrganization of public administration was started soon there
the Institute started to issue a monthly bulletin of the Finnishafter. In the new system the Finnish Meteorological Institute
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was transferred in 1919 from the Society of Sciences and LetHolmberg, P.: The history of physics in Finland 1828-1918. The
ters to the Ministry of Agriculture. The director of the new  History of Learning and Science in Finland 1828-1918, 5a, So-
State Meteorological Institute was Gustaf Melander (1861— cietas Scientiarum Fennica, Helsinki, 267 pp., 1992.
1938) (Fig. 4), who was one of the initiators that promoted Holmb_erg, P. and Nevanlinna, H.: Geomagnetism in Fin_land: the
the separation from the Society of Sciences. In addition to ?Gs/g”gzleggcé’og‘; Johan Jakob Nervander, Europhysics News
he organizational chan fthe M rological Insti h e ‘ )

. ’ ) Keranen, J.: A magnetic survey of Finland on July 1 1930, Finn.
Institute were founded as new governmental bodies. Met. Inst.-Stud. Earth Magn., 17, 39 pp., 1933.

Qnder the leadership of Mglan_der, the FMI developed Lockwood, M.: Reconstruction and prediction of variations in the
rapidly .towards. a .reseamh mSt.'t.Ute.Wher.] the younger open solar magnetic flux and interplanetary conditions, Living
generation of scientists were qualified in their professmn_ N Rev Solar Phys., 10, ddi0.12942irsp-2013-4 2013.
various branches of meteorology as well as geomagnetis
In 1918 when the FMI was reorganized as a state researc
institute, the number of workers at the FMI was about 25,
from which about 10 were academically educated (today the o ihe past 167 yr — Part 1: A new geomagnetic data compos-

number of employees is _about _700). In the beginning of the ite, Ann. Geophys., 31, 1957—1977, ddl:5194angeo-31-1957-
20th century no academic chair was on meteorology at the 2013 2013,

University of Helsinki. Therefore higher education in me- y,ai ‘s R C. and Barraclough, D. R.: Humboldt and the Earth's
teorology and advanced training for various meteorological ma’gnetic field, Q. J. Astr. SOC_', 32, 279-293, 1991.
observations were attained abroad. Around the turn of gy icpeisen, K -E.: Global Innovator — The story of Vaisala, available
19th and 20th centuries the institutions for further education ;. www.vaisala.conhistorybook(last access: 27 March 2014)

of the scientific employees of the FMI were the Russian ,4qg '
Academy in St. Petersburg, the Physical Observatory ifygeq « and Stauning, P.: Sophus Peter Tromholt: an outstand-
Pavlovsk, and Potsdam’s magnetic observatory in Germany.  j,q nioneer in auroral research, Hist. Geo Space. Sci., 3, 53-72
Practically all meteorological and geomagnetic instruments .10 5194hgss-3-53-2012012. o '
were bought from these institutions. Scientific connectionsy e ander J. 3. Mémoire sur un Galvanométre. Ann. Chim. Phys.
and co-operations between the FMI and these institutions g 155 1g4 1834 ' '
were close. However, the contacts W'th the St. Pe.teerurQIevanlinna, H.: Results of the Helsinki magnetic observatory 1844—
institutes were broken after the Russian revolution in 1917. " 19,5 apn. Geophys., 22, 1691-1704, 46i5194angeo-22-
Since then, a more closely co-operation between institutions 1691120042004 T ’

of the Nordic countries were intensified. ’ '

‘ockwood, M., Barnard, L., Nevanlinna, H., Owens, M. J., Har-
rison, R. G., Rouillard, A. P., and Davis, C. J.: Reconstruction
of geomagnetic activity and near-Earth interplanetary conditions
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