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Abstract. Disasters are frequent, ongoing and very likely to the world’s most prepared nations, such as Japan (2011) and
increase in the future with global climate change. Signif- New Zealand (2011) (World News Atlas, 2011). Storms led
icant investments in hazard mitigation, policies and emer-disasters in both rich and poor countries, be it USA (Hur-
gency management have so far failed to stop disasters. Theiicane Katrina in 2005) or Myanmar (Cyclone Nargis in
recurrences suggest that either there are some gaps in the c2008) (UNISDR, 2009b). The Indian Ocean Tsunami alone
rent response or a different perspective is needed on the wagaused 226 408 fatalities and ruined infrastructure in at
hazards have been dealt with to date. This paper views disleast 12 countries irrespective of their level of develop-
asters through the lens of hazardscape, which shows the coment (UNISDR, 2009b; BBC, 22 December 2005). Disas-
text of both hazard occurrence and response. It finds that onger recurrences not only challenge the “superiority of plan-
major cause of response failure is inadequate considerationing” but also the economic growth in dealing with their root
of the local hazardscape in planning. It notes that althougtcauses (Wisner, 2011).
globalization of hazard response practices is progressive, it This paper brings forth a conceptual framework of the haz-
has been less successful in dealing with local variations irardscape in order to highlight some of the reasons behind re-
vulnerability. This paper presents the conceptual frameworkcurrent disasters and response failures. The term “response”
of hazardscape, and illustrates various shortcomings of thés frequently referred to as the immediate response to a disas-
current responses in relation to the local hazardscapes wheter or emergency (UNISDR, 2009a). However, in this paper,
they are adopted. It recommends a holistic approach that corthe word response is used as an umbrella term which includes
siders various aspect of the hazardscape in order to plan a ral actions or no action taken by the people, communities
sponse strategy. or institutions to deal with natural hazards or disasters (Bur-
ton et al., 1993). The paper critically analyses the effective-
ness of some of the common mitigation measures and emer-
gency response practices applied in different hazardscapes.
1 Introduction It is an afterward of a PhD dissertation entitled as “A ge-
ographical assessment of the hazardscape of the Wellington
The frequency, intensity and scale of the recent disastergegion: Influences on intra-regional response” and a forward
point towards staggering risks widespread in the world. Inghat prings examples from different nations to evaluate re-
the 5129 recorded natural disasters from 2000 to 2011sponse gaps. Apart from the secondary data and literature on
over 1.17million people were killed, 3.96 million were in- hazards, risk and disaster response, a few findings of this pa-
jured, 30.9million became homeless, 2.6 billion affected, per are also supported by the interviews conducted to assess
and an economic damage of about USD 1.3trillion oc-|ocal response to various hazards with the civil defence of-
curred in both developed and developing countries (CREDficers and resource planners from the eight city and district
2012, 8 April 2012). Substantial damages from earthquakeg.qoyncils of the Wellington Region, New Zealand.
occurred not only in the less prepared countries, such as
Haiti (2010), Pakistan (2005) or India (2001), but also in
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2 Hazardscape: a conceptual framework the hazardousness and vulnerability of life (Mustafa, 2005).
In this definition, the author rightly suggests that the hazard-

A range of theories have been developed that view hazardscape is an integrative concept, but later concedes external
and disasters from different perspectives. Starting from thenature as the prime cause of hazards and vulnerability. There-
behavioural models of hazards based on the human adjusfere, an attempt is made for a more inclusive definition.
ments to environment (Ericksen, 1986; Smith, 1992; Burton A hazardscape neither just simply refers to the hazards of
et al., 1978) to the studies looking at vulnerability and fo- a place nor indicates them to be caused by some external
cusing on weaknesses in the human systems (Bohle, 200factors in the environment. Rather, it demonstrates the eco-
Wisner et al., 2004) a momentous shift in approach is specilogical perspective of hazards and consequent risks, which
fied. The assessment of sustainability (Turner Il et al., 2003)puild through intricate relationships between human beings
resilience (Paton, 2006), ecosystem (Mileti, 1999) and placeand the environment in a particular spatio-temporal context.
vulnerability (Cutter et al., 2000) further add to these per-It represents process behaviours along with place and peo-
spectives. Although most of these theories provide signifi-ple’s characteristics that favour hazard occurrence. The def-
cant insight into hazards and disasters, they are loosely corinition of hazard as “an agent (event, process or situation),
nected and present a partial view of reality depending on theiwhich can cause damage to life and property” (Glade et al.,
focus of attention. Therefore, a new framework is sought for2005), implies that hazards exist not only because of un-
a holistic approach that explains various aspects of hazardstable characteristics of environmental processes (when it
risks and disasters at a place. The theory of hazardscape preays agent or process), but are also due to the physical sus-
sented here, although not exhaustive, is a step towards bringseptibility of the place (i.e. situation, which implies place
ing together different concepts and phenomena relating taharacteristics) and human vulnerability (relating to damage
hazards and response, and assessing them in relation to eaichlife and property). Physical susceptibility here character-
other. izes the likelihood of a place to experience natural hazards

In the recent past, three similar terms — hazardscapegue to its biophysical characteristics, while human vulner-
riskscape and disasterscape — have been used interchangbility in its simplest form refers to the liability of a com-
ably in the literature (Corson, 1999; Cutter et al., 2000; munity or people to experience damage from hazards at a
Gray, 2001; Mustafa, 2005; ODESC, 2007; Kapur, 2010).given place (Smith, 1992). Hazards, physical susceptibility
This research acknowledges that the three terms are relatezthd vulnerability change through time and give a dynamic
but finds them conceptually distinct and therefore have dif-character to a hazardscape. A hazardscape is therefore de-
ferent methodologies for assessment and planning. While éined here as “a dynamic scape which reflects the physical
hazardscape represents the existing and potential sources sfisceptibility of a place and vulnerability of human life and
threats (hazards), riskscape portrays potential damage (riskg)ssets to various hazards in a given human ecological sys-
and disasterscape demonstrates the actual damage (disasm”.
ters) (Fig. 1) (Reese et al., 2007; Kapur, 2010). Hazardscape
is chosen for the study, as it provides an opportunity to inter-2.1  The context and characteristics of a hazardscape
vene risk accumulation and avoid disasters.

The term “hazardscape” was first defined by Corson in2.1.1 The context
1999. With a focus on technological hazards, he defined haz-
ardscape as “the spatial distribution and attributes of hu-Ecosystems provide the context in which a hazardscape ex-
man engineered facilities. . . that contain or emit substancessts. An ecosystem is the foundation concept of ecology, but
harmful to humans and environment” (Corson, 1999). Evenit has been used in a different sense in human ecology. Tans-
though this definition is relevant to most technological haz-ley, who founded the concept, defined ecosystems “in the
ards, it does not fully apply to hazards in general or to natu-sense of physics, including not only the organism complex,
ral hazards. In the following year, Cutter et al. (2000) usedbut also the whole complex of physical factors forming what
the word “hazardscape” interchangeably with “riskscape” we call the environment of the biome — the habitat factors in
but they did not define the term. Gray (2001) used the wordwidest sense” (Tansley, 1935, p. 299). Hawley, who wrote a
hazardscape to describe the collective areas of risks assodiletailed theoretical essay of human ecology, defined ecosys-
ated with hazards. This definition again interpreted the haziem as “an arrangement of mutual dependence in a popula-
ardscape in terms of risk rather than specifying its sourcetion by which the whole operates as a unit and thereby main-
Mustafa (2005) described hazardscape as an integrative comains a viable environmental relationship” (Hawley, 1986,
cept, and defined it as “both an analytical way of seeing thap. 26). His concept of ecosystem basically explains a sys-
asserts power, and as a social-environmental space whetem without “environment or eco”, which is simply a popula-
the gaze of power is contested and struggled against to praion system. This conception of ecosystem, which was shared
duce a lived reality of a hazardous place”. He used the ternby many sociologists of the time, disqualified many ecologi-
hazardscape as a substitute for natural hazards, which deal principles, which were otherwise applicable to other liv-
notes some external nature as the key causative element ing beings in their ecosystems (Catton, 1994, p. 78). The
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Landscape
Resourcescape Hazardscape Riskscape ‘ Disasterscape
(Existing and (Existing and potential (Potential (Actual
potential resources) hazards) damage) ‘ damage)

Fig. 1. Relationship between hazardscape, riskscape and disasterscape.

omission of the environment from the ecosystem led human
ecology to view humans and environment as separate entities
having their separate systems, which despite influencing each

HS=Hazardscape
E= Ecosystem

other, are not related. The notion of humans and environment g;l_—lszard
as separate systems also exists in hazard theories, which has P2 Plass
long directed scientists to find solutions through modifica- : ¢ P3=People

tion and suppression of natural processes that reduced the |
likelihood of minor frequent events but increased the risk of |
extreme events (Tobin and Montz, 1997).

This leads to the meaning and definition of environment,
which has also been contested between natural and social sci-
entists (Barry, 2007, p. 12). In early hazard research “nature’Fig- 2. A venn diagram of a hazardscape.
is frequently used as synonymous with “environment” (see
Kates, 1971, p. 438; Burton et al., 1978), which basically re-
ferred to the biophysical world as being separate from humar¢onnectivity of various processes and the nested character
beings and to which humans adapt or exploit for resourcesOf ecosystem, changes at the lower level (large scale) are
In contrast, sociologists view environment as predominantlybrought by the small scale processes operating at the higher
human — encompassing society, culture, economy, politicsorder. This explains hazard occurrences at the local level in-
technology and built infrastructure where nature plays a littteduced by the changes in global processes, such as climate
role (Hawley, 1986). Both definitions are valid in the sensechange or economic recession.
that they apply the literal meaning of the term environment,
which means to surround the object in focus, nevertheles@-1.2 Characteristics
they view environment only partially. For hazard analysis,
it is important to consider both views as they project differ- Process, place and people are three key elements of a human
ent roles that the environment could play in hazard creation€cological system where their interactions generate three key
While the physical environment determines the physical sus€haracteristics of a hazardscape i.e. hazards, physical suscep-
ceptibility of the place, the human environment dominantly tiPility and human vulnerability (Fig. 2).
influences vulnerability, and together they not only govern
the intensity of different hazards but also the response of thé-1-3 Hazards

community. This relationship defines the core of the concept.l_he explanation of hazards has evolved from a concept of

of “hazardscape”. “acts of God” t ttributi “anvi tal h ds”
Various aspects of ecosystems including space, proce:ssaC s ori;0d” 1o an atiribution as “environmental nazards-,

connectivity, change, uncertainty and scale help to underWhich exist at the interface of natural events and human use

stand the origin, development and complexity of hazard_systems (Smith, 1992). Burton et al. (1978) called them neg-

scapes (Wessels, 2006). Space is the basic requirement fgpve resources, produced during the human—nature interac-

any ecosystem to exist and operate, and a hazardscape Jlon. However, the depiction of humans and the environment

velops in a three dimensional space within an ecosysten"f‘s two different systems does not explain all hazards, espe-
as human life has evolved in the ecosystem rather than ir(fially those where such interactions are not visible at the
a vacuum. A hazardscape therefore, reflects most processggme place. Therefore, they need to be defined in the con-

and associated changes operating in the ecosystem, whi xt of gcosystem gnq theldefini_tion of hazards as “extrgme
shape its various characteristics. Further, since most of th uctuations or deviations in environmental process (Smith,
- ' &992), which could be dangerous to the community” and

more relevant in this sense. Hazards can occur through
uctuations in both biophysical and human environmental
processes. However, biophysical hazards prove to be more

PS=Physical Susceptibility
V=Vulnerability
R=Response

change in one process gets easily transferred to others al
contributes to uncertainty in the process behaviour. Due t
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dangerous than those derived from human changes, as mosbpe with, resist and recover from the impact of a natural
communities lack control measures for extreme fluctuationshazard” (Wisner et al., 2004, p. 11). The characteristics of
in biophysical processes which are often sudden and drastipopulation and their situation are influenced by both biophys-
in nature. Since all hazards vary in their frequency, duration,cal and human environmental processes. Whereas biophysi-
areal extent, speed of onset, spatial dispersion and temporahl processes shape the basic socio-cultural norms related to
spacing (Burton et al., 1993, p. 34), they pose differentiallivelihoods, food and other habits, the human processes de-
threat over space. Further, their multiple and variable combifine the systems of production and development along with

nations transmit variations in a hazardscape. other vulnerability factors such as entitlement, empowerment
or political economy (Semple, 1911; Bohle, 2001; Wilhite,
2.1.4 Physical susceptibility 1998; as cited in Birkmann 2006a, p. 120). It is important

to consider these processes, as vulnerability is not all about
Place represents the ecological relationship of the commuthe intrinsic characteristics of a population under normal en-
nity with its environment. Each place holds individuality vironmental conditions, but about how these intrinsic char-
with its specific location and characteristics that could playacteristics would behave during an unanticipated change in
a key role in turning an environmental process into a haz-environment (Patt et al., 2009, pp. 4-5).
ard by governing the process behaviours. Hewitt termed the All characteristics of a hazardscape are therefore inter-
physical susceptibility of a place as the “intervening condi- linked and together they shape its character. The overall na-
tions of disaster, which intervene between hazard and vuliure of hazardscape is however, more than the sum of its indi-
nerable structures” (Hewitt, 1997, p. 28). Cutter, Boruff and vidual characteristics. It also reflects hazard awareness, per-
Shirley, put these under the category of biophysical vulnera-ception, experience, response culture and trust among var-
bility (Cutter et al., 2003, p. 243). However, to tag vulnerabil- ious response agencies, which govern both the impact and
ity to susceptibility is inaccurate in the sense that biophysicalresponse to disasters.
characteristics govern the behaviour of various environmen-
tal processes at a place, while variation in the degree of dam2.2 Hazardscape and response
age is a function of human vulnerability.

The physical characteristics contributing to the suscepti-A hazardscape not only represents the context for hazard oc-
bility of a place to hazards can be broadly classified intocurrence but also for response (Paton, 2006). Whereas all
three categories i.e. location, natural biophysical characterkinds of response intend to reduce hazards or modify the in-
istics and human modified biophysical conditions (Khan ettensity of hazardscape, they are also shaped and influenced
al., 2012). The location (absolute or relative) of a place inby the nature and characteristics of the hazardscape (Fig. 3).
the midst of various environmental processes often plays Disaster management literature frequently classifies re-
an overriding influence in hazard occurrence. The naturakponses into four broad categories — mitigation, prepared-
biophysical characteristics of a place including physiogra-ness, emergency response and recovery, which are also re-
phy, geology, hydrology, drainage or vegetation are mainlyferred to as 4Rs specifying reduction, readiness, response
shaped by the biophysical processes. They not only make and recovery respectively (MCDEM, 2009; Godschalk and
place susceptible to different hazards but at times amplifyBrower, 1985). All kinds of responses (4Rs) start with minor
hazards. Human-modified physical susceptibility is mainly adjustments either in behaviour or in the hazardscape. Their
the product of human processes and depends on the charagdccess over time helps communities to adopt them for the
teristics of the community that resides in a place. All threelong term, and they become adaptations (Burton et al., 1993).
characteristics in combination result in varying susceptibil-IPCC (2007, p. 869), on the other hand, defines adaptation as
ities to different hazards and produce diversity in hazard-“adjustments in natural or human systems in response to ac-

scapes. tual or expected climate stimuli or their effects, which mod-
erates harm and exploits beneficial opportunities”. A hazard-
2.1.5 \Vulnerability scape represent the summation of all adjustments and adapta-

tions opted for both present and future hazards (Paton, 2006).
A hazardscape exists because of human vulnerability to var- Responses such as doing nothing, accepting loss, denial
ious hazards. Vulnerability has grown into a complex con-and ignorance of hazards reflect a limited or constrained ca-
cept with more than 25 definitions that explore the conceptpacity which increases vulnerability in a hazardscape and
and methods for its systematic assessment (Birkmann, 2008nay lead to a disaster. In certain situations, even after making
p. 11). The notion of vulnerability has expanded from incor- all adjustments and adaptations in a hazardscape, a disaster
porating concepts of internal risk factors to multidimensional could occur either due to differences between actual and per-
vulnerability encompassing physical, social, economic, envi-ceived hazards or because of the type of response chosen.
ronmental and institutional features (Birkmann, 2006, p. 17).The possibility of post-mitigation damage is embodied in
It is interpreted as “the characteristics of a person or groughe concept of residual risk (Beck, 1999). At times, residual
and their situation that influence their capacity to anticipate,risk from changes made in a local system for development
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Fig. 3. Relationship between hazardscape and response.

surpasses awareness and coping capacity of the exposédentify response gaps over space, and aid planning. Vulner-
community and could cause disaster. For example, deforestability further modifies response in many different ways. It
tion for coffee plantation on terrace farming in Nicaragua is established that children, elderly and disabled people of-
made the local system more fragile to hurricane Mitch’s ten have limited capacity to respond, while poor people in a
heavy rain, which caused landslides, destroyed crops, infrassommunity have fewer resources and options for hazard mit-
tructure and villages in October 1998 (Comfort et al., 1999).igation (Buckle et al., 2000; Cutter et al., 2003). It is found
After disaster, speed and extent of recovery, along with adapthat economic reasons could prevent people from adopting
tation to the altered environmental conditions, marks the re-adjustment measures and making use of available technology
silience of the community, which refers to the capability to even if they are widely available (Lindell, 1997). Besides,
regain original state (Paton, 2006). Disasters are also knowhazard awareness, perception, experience, response culture
to engender learning and actions for reducing future vulneraand the level of trust among response agencies in a hazard-
bility and building resilience (Burton et al., 1993), and there- scape also modify local response.
fore, modify both response and hazardscape. It can be said that overall in a physically active hazard-
On the other side of this relationship, various characteris-scape which experiences recurrent damages from hazards,
tics of hazardscape including hazards, physical susceptibilpeople are more aware and adopt a range of mitigation mea-
ity and vulnerability influence the type of responses made,sures. On the other hand, a passive hazardscape that is oc-
such as adjustment, adaptation, acceptance of loss or deniaasionally affected by natural hazards generates attitudes
Characteristics of hazards, such as magnitude, frequency arr@sulting in slow or no response from people. Burton and
aerial extent determine the urgency of response in a hazarKates (1964) noted that dwellers in flood-prone areas often
scape (Burton et al., 1993). These characteristics also influsee floods as cyclic rather than random events and make ad-
ence the nature of mitigation measures adopted by a commyustments accordingly (Leigh and Sim, 1983). In the Welling-
nity. Speed of onset has a bearing on the preparedness amon Region, local preparedness for hazards, such as earth-
warning systems, and duration of hazard influences the typguakes and flooding is found to be very high due to their
of measures to be taken. Similarly, spatial and temporal disfrequent occurrences, regular damages and government cam-
persion of a hazard are also visible in the response patternpaigns for active response (Khan, 2010). Another commu-
such as land use and cultural adaptations for timings of haznity survey shows that more than 70 per cent of the re-
ard response (Burton et al., 1993). Predictability and control-spondents in the Wellington Region had food, water and
lability of hazards also influence the level of preparednessequipment supplies and nearly 30 per cent had emergency
and response of the local community. Physical susceptibilityplan for hazards (Blakeley, 2006). In contrast, despite a pre-
on the other hand, not only governs the viability of engineer-dicted earthquake of 7 magnitude in a 50 yr window from
ing solutions, but may also influence the perception of haz-1983—-2033, very low preparedness for earthquakes is noted
ards and related decision making for response (Khan, 2010n Delhi, attributed to infrequent damaging events (Banerjee,
Khan et al., 2012). Mapping spatial variations in the phys-2011). UN Secretary General Kofi Annan noted that adapta-
ical and perceived susceptibility could provide an access tdions to climate change in most poorest countries of Africa
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are mainly survival-based (i.e. reactive adaptation) set in the8 Gaps in institutional response practices

context of poverty, disasters and environmental degradation

(Cannon and Nller-Mahn, 2010). On the other hand, a sig- Despite having diverse hazardscapes, a general trend can be
nificant shift in energy resources for climate change miti- witnessed in the hazards and disasters response at the insti-
gation in Denmark denotes anticipatory adaptation (IPCC tutional and national level in the world, which has evolved
2001). These countries represent diverse hazardscapes whdrem a disaster specific reactive response until late 20th cen-

a sharp contrast in response is evident. tury to a risk based integrated emergency management in the
21st century (Britton, 2001). A formal acceptance of coor-
2.3 Approach dination and unification of efforts at the global level started

] ] ] ] with the United Nations declaration of the 1990s as an Inter-
An understanding of various inter-linkages between human,siional Decade for Natural Disaster Reduction (IDNDRY),

environment systems requires a holistic approach (Turner I\yhich was followed by the International Strategy for Dis-
etal., 2003). A holistic approach in a hazardscape framework;«ior Reduction (ISDR) in 1999 and Hyogo Framework for
subsumes an assessment of its various characteristics (haggtion (HFA) from 2005 to 2015 (UNISDR, 2011). While
ards, physical susceptibility, vulnerability and overall haz- g ateqies for disaster management still vary across nations,
ardscape characteristics) in relation to the response pragyy actions have contributed to a growing consensus in the
tices and subsequent changes observed in space and timgq g for how to respond to hazards and disasters. The World

In an ecosystem, the boundaries qf hazard_scapes are perM§ymmit on Sustainable Development (WSSD) (2002) con-
able that allow energy, matter and information to flow (Wes- ¢\, deq that an integrated, multi-hazard, inclusive approach

sels, 2006). Changes in a hazardscape permeate through bqfh o qqress vulnerability, risk assessment and disaster man-
local and global events in biophysical and human environ-,gement, including prevention, mitigation, preparedness, re-
ments that not only modify hazards, physical susceptibility gnnse and recovery is an essential element of a safer world
and vulnerability, but also response practices (Adger et al.iy the 21st century (O'Brien et al., 2006). International re-
2009; Wessels, 2006). For example, the loss in Christchurcly,onse 10 disasters provides evidence for the adoption of this
earthquake (2011) is estimated to be more than that of hura,hrq4ch but also shows gaps which have been brought forth
ricane Katrina (2005) in terms of its economic impact on i, hoth the Yokohma Strategy for a Safer World (1994) and
the national economy of New Zealand, modifying the local {he Mmid-term Review of the Hyogo Framework for Action
vulnerability and response investments at other locations ir*(2011) (UNISDR, 2007, 2011). The following paragraphs

the country (AAP, 2011). At global scale, in 1995 Japan's g)oy some gaps in common responses when assessed in re-
Hanshins earthquake damage to the Port of Kobe (the sixtfhtion to local hazardscapes.

largest in the world) was felt across the globe due to its eco-
nomic repercussions for other Asian economies that were deg |
pendent upon Japanese products and trade (Comfort et al.,

19_99). T_he impact of local and global _events ON response i, “integrated” disaster or emergency response is frequently
evident in many cases. For example, in March 2011, abougmphasised in the disaster management literature (Wisner,

34 per cent_rise was noted in the_ sales of survival_kits in2011)_ This approach emerged in the United States in the
Wellington city following the massive damage experlencedea”y 1980s from where it diffused to other nations (God-

in the earthquakes of Christchurch and Japan (Hall, 2011)gchaik and Brower, 1985). It received a boost with the dec-
Similarly, following the Indian Ocean Tsunami disaster in |5ration of IDNDR, which by the end of the 1990s asked all

2004, a tsunami siren was made operational in the Waitakerg, ntries to have fundamental outputs that would create a
City of New Zealand (Brown, 2007). Many response prac-gamework within which effective emergency management

tices also change because of the globalisation of knowledgg, ;;comes could be developed (Britton, 2001). It encouraged
technology and practices. A holistic understanding of haz-.,ntries to undertake a comprehensive risk assessment of

ardscape could suggest new ways of response which may,,4rqs integrated into national development plans, mitiga-
not be apparent through the study of individual hazardscapg, plans for long-term disaster prevention, preparedness,

characteristics. Yet at the same time, the geographic Connoc'ommunity awareness and ready access to warning systems

tation of hazardscape also retains the significance of a pIacedy people who were most at risk at the global, national or lo-

based approach, which is found to be more technically and.3| evels (Britton, 2001). From comprehensive risk assess-

economically viable for disaster reduction (Comfort et al., ,ant came the integrated emergency management (Britton,

1999). 2001). Some of the countries that follow this approach in-
clude the USA, UK, Australia, New Zealand, Thailand, In-
dia and China (Godschalk and Brower, 1985; Hills, 1998;
Britton, 2001; Martin, 2001; Manuta et al., 2006; Shi et al.,
2007; Khan, 2010). As Britton (2001) defines, the objectives
of the integrated emergency management system include

Integrated Emergency Management (IEM)
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the formation of partnerships between different levels of re- The gap further expands among agencies responsible for
source owners, both vertically (between levels of govern-mitigating existing risks and climate change adaptations to
ment) and horizontally (between different agencies and theeduce future disasters. Taking the example of Indonesia,
public-private sector). It also focuses on hazard analysis, cadisaster risk reduction and climate change adaptation in the
pability maintenance, emergency response and recovery resountry are led by two different agencies named Badan Na-
quirements (Britton, 2001). The Hyogo Framework for Ac- sional Penanggulangan Bencana [BNPB] and Dewan Na-
tion (HFA) specified integrated disaster reduction as the in-sional Perubahan Iklim (DNPI) (Djalante et al., 2010). These
trinsic element of United Nations Decade of Sustainable De-institutes differ in their structural set up, funding mechanism
velopment (2005-2015) and emphasised to integrate disasnd guidelines for operations, all of which have contributed
ter risk reduction with development policies, poverty reduc-to the limited progress for interlinking different aspects of
tion, gender perspective, local culture and climate changalisaster mitigation and climate change adaptation (Djalante
(UNISDR, 2007). On a positive note, this approach encour-et al., 2010). Similarly, examples can be noted in many other
ages an organised and coordinated response from variousuntries and India is one of them. An ever-increasing num-
agencies involved and directs focus to different aspects ober of agencies with their specialised functions relating to
response. At the ground level, such integration is rather ardisaster response and development make coordination and
ambitious goal and gaps are frequently visible in recurrentintegration a difficult task.
disasters (Wisner, 2011).

Emergence of National Platforms from HFA in 73 nations 3.2 Multi- or all hazards approach
has, despite enhanced interaction across different sectors for ) )
disaster risk reduction, noted total integration of responsd¥l0st of the current hazards and disaster management poli-
to be missing at different levels (UNISDR, 2011). Disaster €/€S imply multi- or all hazards approach. At the global

management at the local level lacks unity and coherence prost@d€ this shift occurred in the 1990s (Martin, 2001). In New

moted in the integrated response framework (Britton, 2006)Z€aland, the Resource Management Act (1991) was a major

In New Zealand, two key acts including Resource Manage-Step in this direction that emphasised all hazards manage-

ment Act (RMA) (1991) and the Civil Defence and Emer- ment approach in land use planning (Grant, 2005). The HFA

gency Management (CDEM) Act (2002) regulate the haz-2lso emphasised a multi-hazard approach (UNISDR, 2007).

ard response. Even though both acts advocate for an inte/hile an increasing number of countries have agreed for

grated hazard management, in practice a disconnect is notdgulti-hazard response at the national level, gaps and short-
throughout the country (Saunders et al., 2007). This is partly-°Mings of this approach are prominent at the local level.
because the planning for hazard mitigation is mainly done Itis noted that a focus on multi- or all hazards tends to lead
by the district planners whose expertise and responsibilitied® @ 9eneric treatment of hazards. In the Wellington Region,
lie in other fields (Godschalk and Brower, 1985). Civil De- New Zealand, most statutory acts and plans use an inclusive

fence Officers, on the other hand, tend to have expertise i€ for all-natural and man-made hazards, where there are

rescue and relief, and have less understanding of RMA (BritSignificant differences in the number, type and intensity of

ton, 1999; Saunders et al., 2007). The Wellington Regionafhese hazards at the local level. The Wellington Region in

Civil Defence and Emergency Management plan (2005) acNew Zealand is exposed to nine major natural hazards. While

knowledges and identifies needs and methods to overcomif'® Wellington Region Civil Defence and Emergency Man-

this gap, however, results are yet to be achieved (WREMG,""geme”t Plan (WRCDEM) recognises them all, the calcula-

2005b). The primary survey with civil defence officers and tion and treatment of risk is generic at this level (WREMG,
district planners further confirmed this fact. 2005b). The objectives and policies of the WRCDEM plan

Similarly, integration of all response types (4Rs) are em-are based on various strategic issues linked with hazard re-

phasised in planning, though not all of them are equally ap_duction, readiness, response and recovery which are common

plied at the local level (MCDEM, 2009). For hazard mitiga- for most hazards, and do not relate to the variations of haz-

tion, land use planning is applied (though at varied efficiency@'dS Or risks at the local level. After the CDEM Act (2002),
level) in many nations, but planning for recovery is found Territorial Local Authorities (TLAS) are no longer liable to

missing in most countries (Mitchell, 2006). In New Zealand, make their own civil defence plans. Subsequently, the details

where there is a policy at the national level for disaster recov-0f local hazard variations are missing in planning. In addi-

ery, most city and district councils, as noted in the Wellington fion, the Standard Operation Procedures (SOPs), followed
Region, lack detailed plans for recovery (Khan, 2010). pre.by the local civil defence organisations in the region fqr
paredness and emergency response, on the other hand, &&€rgency response, are common for all emergencies with-
noted to be actively planned and implemented at the regionaPut much of either hazard- or location-specific details (Khan,
and district level, but they do not consider different aspects of2010)- Although this brings a uniformity of hazard response
local hazardscape (Khan, 2010). Therefore despite concegiCross the region at a macro level, it fails to build standard-
tual acknowledgement, the response for 4Rs is not balancelation in terms of effectiveness of services at the local level.
at the local level.
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In the absence of a detailed guidance, both people and ina high level of effort has been taken for high-frequency,
stitutions tend to respond to hazards that pose high risk irow-magnitude hazard events, the opposite is true for low-
the near future, which enhances the cumulative risks fromfrequency, high-magnitude events (WREMG, 2005b). There-
unplanned hazards. This leads to multiple plans for a fewfore the possibility of disasters from unplanned events stands
hazards, while others are continuously neglected as noted iim most developed areas.
the Wellington Region (Khan, 2010). Most district plans are  Also, in practice, treating risks primarily revolves around
noted to have a detailed discussion, maps and rules for floodransferring risk or redistributing potential damage over
ing and fault ruptures, a few of them discussed windstorm,space and time, rather than dealing with the root cause of
tsunami, landslides and coastal hazards while none out of aulnerability embedded in the socio-cultural and political
total of six plans of the region mentioned drought, bushfirecontext of power relations found dominant in developing
and volcanic ash fall, despite having physical susceptibilitycountries (Lebel et al., 2006a; Wisner et al., 2004). It is
and vulnerability (Khan, 2010). Similar trends can be notedmainly done by bringing changes in physical infrastructures
in most countries. In Thailand, the response to tsunami (deand institutional responses, which helps those who need it
spite high risk) has been compromised in the face of recurrenkess (Lebel, 2009). Diversifying the location of industries
flooding and the impact was evident in the Indian tsunamiof high-economic investments from the central business dis-
2004 (Manuta et al., 2006). Therefore, it is important thattrict, and investing in structural flood protective measures are
planning for response covers all hazards in a hazardscape. examples of risk redistribution over space and time (Lebel,

2009).
3.3 Risk governance

3.4 Building resilience
Most of the current hazards and disasters plans are based on
risk management approach (UNISDR, 2007; Amendola etAnother aspect of current disaster risk management is
al., 2008). Although this approach has been found successfliuilding resilience (UNISDR, 2007). The UNISDR (2001)
in limiting the number of disasters, it has failed to stop dis- adopted the term resilience and defined it as the capacity of a
asters due to various reasons. Risk is understood as havirgystem, community or society to resist or to change in order
both positive (opportunities) and negative (loss) dimensionsfor it to obtain an acceptable level in functioning and struc-
which are weighted against each other before decision makture. This is determined by the degree to which the social
ing. As a result, risk-based planning compromises mitigationsystem is capable of organising itself and the ability to in-
on the grounds of economic development, limited knowledgecrease its capacity for learning and adaptation, including the
and time constraints. For example, the Wellington Regioncapacity to recover from disaster (O'Brien et al., 2006). The
fault zone has been drawn (wide) and redrawn (slim) in theapproach is readily taken by different nations and it gave a
absence of “observed evidence” and possible effects on inboost to literature on resilience (Paton, 2006; Buckle, 2006;
dividual property prices (Council Committee, 2004; Stevens,Cultter et al., 2008). A resilience approach is also favoured
2005). over a vulnerability approach because the latter is observed

As risk-based planning addresses hazard of a selectet offer less scope for a proactive disaster response (Paton,
magnitude, risk of disaster from the same hazard of greateR006).
magnitude prevails. The earthquake-proof building policy It has been noted that the key to enhance resilience is to
in New Zealand allows the construction of buildings with reduce overall vulnerability including physical and socio-
moderate protective measures in high-intensity earthquakeconomic vulnerability (Colten et al., 2008). However, in
zones (Grant, 2005). As a result, despite having a buildingpractice, as noted in New Zealand, the focus of building re-
code and its implementation, massive damage occurred isilience is primarily directed towards reducing the vulnera-
the 6.3 magnitude earthquake in Christchurch (2011) that rebility of infrastructure and services rather than people (Khan,
quired nearly 500 buildings to be replaced from its central2010). By following the resilience approach, most acts in
business district (Woodford, 2011). Similarly, structural mit- New Zealand for hazard mitigation primarily focus on main-
igation of flooding in New Zealand shows that despite nu-taining emergency services and resource management rather
merous stop banks and dams, the exposed areas may still etran reducing human vulnerability (Khan, 2010). Even in the
perience flooding (GWRC, 1998). primary survey conducted in the Wellington Region, the civil

Frequently, risk management practices treat hazards thatefence officers and resource planners did not mention re-
cause recurrent damage or disruption. They either overlooklucing human vulnerability when asked about methods of
or accept risks from less frequent, high-magnitude hazard$iazard reduction (Khan, 2010).
due to economic viability, structural inertia and lack of recog- It is noted that vulnerability and resilience are not en-
nition of changing risks. This can be witnessed in varioustirely a contrast but relate to each other (Zhou et al., 2010).
response measures taken at the local, regional and nation®SSD (2002) revealed that the two-fold aim of disaster re-
level in New Zealand. The Wellington Region Civil De- duction strategies is to enable societies to be resilient, and
fence Emergency Management plan (2005) shows that whilensure that development efforts do not increase vulnerability
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to hazard (O’Brien et al., 2006). The plans thus emphasis€008; Khan, 2010). Khan (2010) shows variations in the na-
not increasing vulnerability rather than reducing it. For ex- ture and type of vulnerability throughout the Wellington Re-
ample, in New Zealand, district plans allow residents to buildgion which are not planned for the hazards and emergency
in hazard-prone areas if they do not increase the existing riskenanagement of the region. An understanding of the existence
to hazards (Khan, 2010). This raises a few questions. Whictand cause of vulnerability over space provides an opportunity
measures have been taken to reduce existing vulnerability® reduce it and strengthen local resilience.

How to deal with emerging vulnerabilities which are not pre-

dictable until development has taken place as most plan8.5 Top-down approach for risk and emergency

mainly talk about not increasing vulnerability through up- management

coming development? The situation is critical in developing

countries where vulnerability is widespread. Kapur (2010) Integrated risk or emergency management also has a top-
finds that in India nearly half of its population is vulnerable. down approach, whereby the response is channelled by var-

Planning only for resilience may also increase vulnerabil-ious institutional bodies and is applied through defined ad-
ity in some cases. For example, in Thailand, rising economiaministrative channels in particular boundaries. The draw-
growth has built resilience to a few hazards such as droughbacks of a centralised top-down approach has been revealed
or food security, however, it has also produced a differentin the vulnerability to numerous disasters in the former So-
kind of vulnerability by separating the very young and el- viet Union, Russia, China and Vietnam (Porfiriev, 2006). A
derly population in the villages from working adults in the centralised institutional response to the Indian ocean tsunami
city (Rigg and Salamanca, 2009). This may result in greatedisaster (2004) delayed the compensation for fishermen com-
vulnerability and poor response to disasters in rural areasmunities in the southern Thailand, who not only suffered
This is not to say that economic growth should not be pro-greater damages from the tsunami but faced numerous prob-
moted but it should also include planning for reducing vul- lems in recovery because of bureaucratic constraints in com-
nerability. In the urban context, where poor have migratedmunicating their needs across hierarchical administrative set-
for work and income, nearly 30000 people of the Klong up (Lebel et al., 2006a).

Toey community in Bangkok live on swamps and are vul- A top-down approach frequently results in application of
nerable to land subsidence. Overcrowding, inaccessibility tacommon mitigation measures, such as building codes or
clean water, absence of facilities for sewage and rubbish disdams across diverse hazardscapes that may increase local
posal, along with lack of education are other factors that convulnerability. “Universal” design and construction standards
tribute to their vulnerability (Lian, 1993). Besides, the coun- for buildings are found to be a significant cause of damage
try has nearly 366 000 refugee and asylum seekers (IFRGn the 1995 Neftegorsk earthquake in the Soviet Union (Por-
2009), who may be vulnerable due to lack of awareness ofiriev, 2006). The conventional institutional response to dis-
hazards, lack of knowledge about response options and braasters and climate change often ignore local variations in haz-
ken social support systems. If these characteristics are igard perception and response of people which are “culturally”
nored and one just focuses on not letting it build further, theshaped (Cannon and iMer-Mahn, 2010). In Thailand, be-
possibility of disasters prevails and increases over time. Irfore the arrival of structural mitigation, flooding was deeply
Mexico, Lankao (2010) also notes that response is tilted to-connected to the local culture. The community had adapted
wards providing assistance relief aimed at faster recovery foto the seasonal flooding and used to celebrate it with songs
climate-induced disasters, rather than providing support forand dance (Manuta et al., 2006). The placement of structural
mitigating factors responsible for vulnerability of those who measures, such as stop banks or dams, made the community
are most vulnerable (Lankao, 2010). This helps less as it onlywulnerable to disaster by disrupting the local ecological rela-
covers up the vulnerability which gets exposed during disastionship of the community with environment, and exposing
ters. The relief received is then either used to survive or buildthem to flooding of greater magnitude (Manuta et al., 2006).
the previous standards rather than moving forward for a susSuperimposing universal scientific rationality over varied
tainable development. There is a need to bring a specific folocal rationalities by discounting gaps thus increases vul-
cus on reducing human vulnerability in addition to building nerability and deters adaptation (Cannon anill&t-Mahn,
resilience. 2010).

One important distinction between the two phenomena is The top-down approach has also been criticised for not
that vulnerability is a pre-event characteristic of the com-having a community viewpoint and therefore not being
munity that makes it liable to suffer from a disaster, while able to meet their expectations. It has been repeatedly ar-
resilience is a post-event characteristic that helps the comgued that the viewpoints of the vulnerable groups includ-
munity to cope and recover from the disaster (Cutter et al.jng women, minorities, disabled, elderly or children should
2008). Planning for resilience therefore, also requires an unbe part of the planning for recovery, prevention and mitiga-
derstanding of vulnerability, particularly in a changing haz- tion activities (Comfort et al., 1999). Besides, the top-down
ardscape through climate change. Vulnerability is dynamicapproach frequently discounts local knowledge and prac-
and it changes in both space and time (Cutter and Finchtices that have built resilience in the past. Local knowledge,
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mainly indigenous knowledge, is based on a long-term ecothe suggested response is not applied in a holistic man-
logical relationship, and incorporates traditional methodsner (UNISDR, 2011). If assessed by using the hazardscape
and practices to avoid disaster. The survival of the Mokenframework for holistic approach, it can also be drawn here
community (sea gypsies) in the Indian ocean tsunami illus-that there is an excessive emphasis on institutional response
trates the significance of the local knowledge for disaster re-and coordination rather than reducing the causes of disaster
sponse (Manuta et al., 2005). sourced in a hazardscape (Hills, 1998). The CDEM plan of
The failures of a top-down approach in dealing with disas-the Wellington Region identifies a number of organisations,
ters have led the recent literature to focus on a bottom-up otheir role and responsibilities for 4Rs (WREMG, 2005a),
community-based approach (Wisner, 2006; Van Aalst et al.put it does not specify local variations in its hazardscape
2008). The bottom-up approach provides many advantagesncluding hazards characteristics, biophysical susceptibility,
such as enhancing integration within a community, buildingvulnerability or its dynamic character. This leads to a par-
hazard awareness and fulfilling a need for a collective re-tial treatment of hazards, because frequently response either
sponse for disasters. In developing countries such as Indifocuses on any particular hazard characteristics or area. In
and Bangladesh, the community-based approach has bedrhailand the response to flooding is primarily based on the
found to be effective in dealing with many severe hazardshazard characteristics (such as frequency, intensity or spa-
including flooding and droughts (Jain, 2000; Shaw, 2006).tial dispersion), landslide response revolves around mapping
A community-based risk assessment in Indonesia has alsplaces’ susceptibility and the vulnerability of coastal com-
shown that it enhances the decision makers’ awareness afiunities to the tsunami was dealt with only after disaster oc-
disaster risk drivers, enables building local coping capaci-currence (Phien-Wej et al., 1993; Manuta et al., 2006; Lebel
ties rather than relief dependence and a better gender equist al., 2006a; ADPC, 2006). The response based on indi-
which modifies both vulnerability and response (Bollin and vidual characteristics for specific hazards fails to treat other
Hidajat, 2006). contributing factors, and subsequently, hazards continue to
The HFA (2005-2015) also asked for an integration of na-persist and may cause damage. This is evident in the fail-
tional and local activities for disaster reduction, however, atures of structural measures taken for flooding in Thailand,
the local level activities were either found to be not linked to which cause regular damage despite active planning for the
a wider disaster reduction system, or the effective decentralhazard (Manuta et al., 2006).
isation were limited to high income groups and Caribbean Further, a hazardscape varies in time with socio-economic
countries (UNISDR, 2011). In countries that have adoptedchanges, which are likely to be exacerbated by global cli-
decentralisation of response by considering the value ofmate change. Inadequate consideration of changing hazard-
bottom-up approach, sustenance of this practice is challengscapes through climate change can be noted in most emer-
ing. Often, a major shock or disaster is sufficient enough togency management planning. Integrating disaster mitigation
reintroduce an authoritative response. The establishment aind climate change adaptation for planning and application
the Department of Homeland Security after the 9/11 terror-is still in its early stages, and in most countries the two re-
ist attacks (2001) and emphasis on centralised response aftarain separate. The comprehensive disaster management pro-
Hurricane Katrina (2005) in USA, as well as the establish-gramme of Bangladesh includes climate change impacts, but
ment of The Canterbury Earthquake Response and Recoveiy can be marked as an exception rather than rule (Djalante
Act (2010) are a few examples (Porfiriev, 2006; Mitchell, et al., 2010). Even though efforts are made to interlink dis-
2006; Bennett, 2010). This reactive recovery response foaster response with climate change in various countries, a
cuses on bringing a pre-disaster normality, rather than buildholistic approach that combines the two for emergency re-
ing for a new long-term sustainability. Since under the in- sponse is missing. The response, such as rescue or recov-
fluence of global climate change many changes are likelyery, is often defined in a rigid sense, which offers less flex-
to be drastic and beyond traditional expectations, it is im-ibility to accommodate future uncertainties in the nature of
portant to link both institutional top-down and community- hazards and response required (Hills, 1998). They are based
based bottom-up approaches by having a holistic strategpn the assumption that disasters follow a linear path rather
that merges both scientific and traditional knowledge (Lebelthan having unpredictable and erratic behaviour that may in-

et al., 2006b). volve conflicts in various scale issues or discontinuities in
response from people and institutions (Hills, 1998). The re-
3.6 A holistic approach sponse, therefore, needs to be defined along the lines of haz-

ardscape rather than simply focusing on response practices.
The HFA emphasises a holistic approach towards disaster
risk reduction by promoting and supporting dialogue, infor-
mation exchange and coordination among early warning, dis4 Conclusions
aster risk reduction, disaster response, development and other
relevant agencies and institutions at all levels (UNISDR, It is known that despite enhanced knowledge of hazards and
2007). The mid-term review of HFA, however, finds that consensus on methods to deal with them, losses in disasters
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