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Natural Hazards
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Learning outcomes

Knowledge and understanding of:

what is meant by the term ‘natural hazard’

the geographical distribution of hazards

the distinction between ‘natural’ hazards and human created
‘disasters’

the terms ‘vulnerability’, ‘risk’ and ‘resilience’.

Critical awareness and evaluation:

You will have learnt that the variations in the effects of disasters are
directly related to global and local differentials in social cohesion,
economic development, wealth and governance, and be able to
evaluate these processes.

You will be able to evaluate similar variations in post-disaster
recovery.

You will be able to reach critical judgements in relation to disasters
and hazards and develop a personal standpoint based on the
evidence presented in this and other works on the subject.

Natural hazards — a growing threat

‘In a time of extraordinary human effort to live harmoniously in the natural
world, the global death toll from extreme events of nature is increasing. Loss
in property from natural hazards is rising in most regions of the earth, and
loss of life is continuing or increasing among many of the poor nations of this
world.’
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Figure 9.1 Human losses due to natural disasters, 1900-2006. Dark shading indicates fatalities
reported due to natural disasters (scale on left) and light shading indicates total number of people
affected (scale on right). Dashed line shows the smoothed trend for fatality numbers and solid line
shows smoothed trend for number affected

Source: EM-DAT - the OFDA/CRED International Disaster database, http://www.em-dat.net,
Université catholique de Louvain, Brussels, Belgium.

These words were written almost 30 years ago, the opening lines of Burton,
Kates and White's now-classic text The Environment as Hazard (Burton et al., 1978: 1),
but they are as equally apt today. Despite three decades of technological advance,
and including a well-intentioned decade (1990-2000) devoted to the natural dis-
aster reduction (Press and Hamilton, 1999), events such as earthquakes, volcanic
eruptions, tropical cyclones, floods and droughts continue to inflict significant
fatalities and soaring economic and social costs. In the last two decades alone,
more than 1.5 million people have been Kkilled by natural disasters (EM-DAT,
2006), and though levels of fatalities appear to be on the decline, the ratio of per-
sons affected per persons killed has risen steadily through the 20th century
(Figure 9.1) (EM-DAT, 2006).

Of the 9000 disasters reported since 1900 (EM-DAT database), 80 per cent
have occurred in the last 30 years. During that latter period, there has been a
four-fold increase in the annual number of reported natural disasters, from
fewer than 100 in the mid 1970s to a little more than 400 in 2003 (Guha-Sapir
et al., 2004). No doubt this partly reflects a significant increase in the reporting
of small disasters by voluntary organisations and humanitarian agencies and
recorded in databases that have appeared in recent decades, such as those main-
tained by the Center for Research on the Epidemiology of Disasters (CRED), the
Munich Reinsurance company, and the Latin American network La Red (Dilley,
2006). But behind this escalating disaster toll lies a complex set of societal
changes: the increase in the world's population, their concentration in large
conurbations, social and economic consequences of development in highly
exposed regions, and the high vulnerability of modern societies and technolo-
gies (Smolka, 2006). In simple terms, more people and more assets are being
placed in harm's way.
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Annual reported economic damages from natural disasters: 1975-2006

N

a1

o
I

Earthquake Hurricanes
;?f?zeyb\ijlﬁgﬁn_ Katrina, Rita, V!ilma
= 200+ USA
S $166 billion
& 150+
g Flood
S Earthquake China
g 100 Naples, ltaly || $37 billion
=] $49 billion
«
) ’ H H H H H H |
an s Ilalanll e
T T T T T T T
N

T 1
«««@@%%&@@@@é@@qq& R N O AS AN A
IR R A G A R G A R AR R A I AN RN SOOI D XSS

Figure 9.2 Annual reported economic damages from natural disasters, 1975-2006. Selected
disasters with significant economic impact shown in lighter shading. Epidemics and insect
infestations not included

Source: EM-DAT — the OFDA/CRED International Disaster database, http://www.em-dat.net,
Université catholique de Louvain, Brussels, Belgium

The geography of hazard

Hazards are not 'bolts from the blue' - by and large, scientists can forecast where
they will occur because they have recurred repeatedly in the same places. Droughts
have been occurring in the Sahelian region of Africa for millennia, monsoonal storm
surges annually inundate the delta flats of Bangladesh, and hurricanes strike with
reasonable predictability in the Atlantic and Gulf coasts of the USA. These natural
agents are not novelties where they occur, but periodic regularities - systemic ele-
ments of specific environmental circumstances. Consequently, there is a geography
to the risks that such agents bring. Mortality associated with geophysical hazards
(earthquakes, volcanic eruptions, tsunamis) is highest along geological plate bound-
aries around the Pacific Rim and across southern Asia, storm and flood hazards have
greatest lethality across the sub-tropical zones, and drought-related fatalities are con-
centrated in the semi-arid regions of Africa (Dilley et al., 2005).

But there is a deeper geographic bias to natural hazards. About 97 per cent of haz-
ard-related deaths, and 99 per cent of people affected by natural emergencies, occur
in developing countries (Twigg, 1998). This is also where the greatest financial bur-
den of natural hazards lies (Dilley et al., 2005). Average income losses
from recent disasters in some developing countries (e.g. Sri Lanka, Bangladesh,
Nicaragua) are ten to twenty times greater than from disasters in more developed
nations (Haas et al., 1977). Floods and droughts that claim about one-tenth of 1 per
cent of the Gross Domestic Product (GDP) of industrialised countries, cost up to
twenty times more (up to 2 per cent of GDP) in less-developed nations (Alexander,
1993). Thus, while the financial costs of natural disasters in industrialised countries
have, in the long term, comparatively little effect on national economies, many
Third World nations will be hard pressed to develop economically due to recurrent
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hazard losses. For many countries, probable economic losses over the next
century exceeds their current financial resources (e.g. Cardona, 2005). Lacking
the wealth, infrastructure and institutional capacity enjoyed in other parts of the
world, they cannot afford the same levels of protection as more developed coun-
tries, which have invested substantially in a wide range of preparedness and
mitigation measures.

And yet it is precisely because of that investment that the world's wealthiest
nations now hold the greatest economic assets and, consequently, suffer the
costliest disasters in history (Dilley et al., 2005). In Europe, North America and
Japan, improvements in scientific forecasting, safer buildings, regulations on the
use of land, and extensive emergency management systems have greatly reduced
the number of disaster-related fatalities over recent decades, but economic losses
from hazards have witnessed a several-fold increase. In the USA, for example, the
economic losses from hazards during the mid-1990s were costed at US $54 billion
per year - or a staggering $1 billion per week (van der Vink et al., 1998). What is
telling is that it is those states most affected by the costs of hurricanes (Florida,
Maryland, North Carolina, and Texas) and earthquakes (California and
Washington) that show the largest increases in population and revenue (van der
Vink et al., 1998). In other words, more people are moving to the USA's hazard-
prone areas, and they tend to be the more affluent segment of American society.
The message is clear: "We are becoming more vulnerable to natural disasters
because of the trends in our society rather than those of nature’ (van der Vink
et al., 1998: 537).

Counting the cost of natural disasters may be a tricky business (e.g. Alexander,
1993; Downton and Pielke, 2005), but by most measures, hazard impacts are on
the rise. As the global economy grows, so the number and cost of natural disas-
ters rises. This association suggests that economic growth has not been properly
directed at mitigating disaster risks (Pérez-Maqueo et al., 2007). That is largely
because the ensuing disasters are still viewed by many policymakers as 'excep-
tional natural events’ (and, in some contexts, even as ‘Acts of God’) that temporar-
ily disrupt 'mormal’ human development and therefore require extraordinary
humanitarian action. In fact, as we will discover in the following sections, hazards
are remarkably unexceptional events.

What do we mean by natural hazards?

Natural hazards arise out of the unceasing transformation of our physical envi-
ronment by energy supplied from two unrelated sources of power. One emanates
from heat loss from within the earth, an internal convective engine that fuels the
unceasing movement of tectonic plates - generating earthquakes and volcanic
eruptions - and drives mountain building, from which unstable debris is shed via
landslides. The other source of power that drives change emanates from the Sun,
pertains to climate, and is manifest in the convective interactions between ocean
and atmosphere that produce extreme weather events - hurricanes and cyclones,
storm surges, heatwaves, floods and the like.

Because of their separate origins, natural hazards arising from tectonic or
ocean-atmosphere interactions ought to transpire independently of one another
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in time. In other words, the frequency with which earthquakes strike is essen-
tially unaffected by the frequency with which, say, hurricanes or heatwaves
occur. This temporal intermittence of natural crises generally allows most afflicted
populations to respond and to recover during periods of relative quiescence.
Occasionally, however, rather like intermeshing biorhythms, discrete geophysical
hazards conspire to strike concurrently or in close succession. The major (M 7.7)
earthquake that killed tens of thousands of people in the north-west Indian state
of Gujurat in January 2001, for example, came at the end of a decade when the
province had been hit by two damaging cyclones, a malaria epidemic, flooding
and a prolonged drought. When two or more calamitous events affect a region at
or around the same time, the potency of each disruptive episode magnifies the
compound stress. These ‘convergent catastrophes’ (Moseley, 1999) can be visu-
alised as the punctuated reduction in the adaptive flexibility of a human ecosys-
tem as a consequence of repeated disaster blows (Dyer, 2002).

Convergent catastrophes are made more likely by the fact that there are com-
plex interlinkages between geophysical systems. For instance, in October 2004, a
series of powerful earthquakes triggered thousands of landslides in the Honshu
district of northern Japan, but the effects of the strong seismic shaking was made
far worse by antecedent rainfall conditions induced by a typhoon (Wang et al.,
2006). Such contagion exacerbates hazard impacts, as does the frequency with
which natural crises strike. As we shall explore later, this may be counteracted
somewhat by the tendency for more regular hazards to inculcate cultural adaptation.
There is also an important cultural distinction between rapid-onset disruptions -
sudden high-intensity events like earthquakes and storms - and slow-onset distur-
bances like droughts and soil erosion, which unfold, unperceived, in increments
over considerable amounts of time, only to be recognised well after their initial
manifestation. In general, there has been a failure to recognise the cumulative toll
of small impact events, which collectively probably cause more death and inca-
pacitation than large-scale events (Hewitt, 1983). Not only can the cumulative
effects of protracted hazards match or exceed those of short-term emergencies,
but their long duration increases the probability of overlap with swift disasters to
produce convergent catastrophes (Moseley, 2002).

Unnatural hazards

Earthquakes, hurricanes, floods, volcanic eruptions and other destructive 'geophys-
ical’ agents are, on the face of it, largely outside the control of human activity. In
this regard, these 'natural’ crises are generally considered to be distinct from
anthropogenic emergencies (e.g. careless disposal of waste products, the release of
dangerous substances into the atmosphere, or 'accidents’ in nuclear-energy plants
or biotechnical laboratories) that can also claim many lives. However, the distinc-
tion between 'natural’ and ‘technological’ hazards is becoming distinctly blurred
because humans don't simply occupy the physical environment, they modify it.
Floods, for example, can be produced by the structural failure of dams or the
inability of artificial drainage systems to withstand 'normal’ deluges. For instance,
a huge wave of mud that engulfed low-income neighbourhoods of Algiers, capital
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Figure 9.3 The dynamic landscape of the Andes mountains — regularly afflicted by
earthquakes, volcanic eruptions, landslides, floods and droughts, many of them resulting in
convergent catastrophes that threaten major societal collapse (photo: the authors)

of Algeria, in November 2001, killing over 500 people, was the result of an urban
drainage system that could no longer cope with flash floods; a few years earlier, the
government had sealed off an extensive storm drainage system for fear of terrorists
using it as a subterranean hide-out (Wisner, 2003). Cities themselves are becoming
as dangerous as the natural environments they replace. Thus, a slide of solid waste
from the Payatas rubbish dump in Manila (Philippines) in July 2000, which killed
300 people in the contiguous squatter settlement, is a true urban catastrophe for the
21st century (Pelling, 2002).

Many catastrophes traditionally attributed to natural causes are now more likely
to be viewed as being generated, at least in part, by human practices, especially
those connected to current conditions of environmental degradation. Much of the
flood threat in Bangladesh, for example, has ascribed to deforestation and hill
cultivation in Nepal, releasing massive volumes of eroded sediment that clog the
downstream sections of the Ganges-Bramaputra-Meghna drainage courses, making
them more flood-prone (Eckholm, 1975; Myers, 1986). Recently, however, this
Himalayan deforestation-hazard linkage has been rejected by Gardner (2003}, who
identifies population growth and economic development as the key culprits in
accentuating hazard vulnerability. Here too, a tight coupling between political and
natural hazards is evident. During the 2000 and 2004 floods which affected the
India-Bangladesh border, Indian border security forces breached river embank-
ments to allow the water to spill out, thereby ameliorating its downstream impacts
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Figure 9.4 Geophysical hazards like volcanic lava flows, here destroying a house on Mount
Etna, Sicily, are largely outside the control of human activity, yet many hazard agents are far from
natural (photo: the authors)

in West Bengal (India), but exacerbating destruction of life, crop and property in
Bangladesh (Ali, 2007).

The 'human' versus 'natural’ dichotomy is further confused by the growing
likelihood that human-induced climate changes are modifying the incidence and
severity of some physical hazards, especially tropical storms (e.g. Mitchell et al.,
2006; Munich Re, 2006; Trenberth, 2005}, but also other destructive agents (e.g.
Fengqing et al., 2005; Nelson et al., 2002). While the evidence for climatically
driven changes in disaster frequency is inconclusive, the IPCC (2001) stated that ". . .
it is likely that there has been a widespread increase in heavy and extreme pre-
cipitation events in regions where total precipitation has increased, e.g. in the
mid- and high latitudes of the northern hemisphere’ Climate projections predict
more extreme weather variability (e.g. Greenough et al., 2001}, and it seems cer-
tain that future environmental change, through soil erosion, groundwater conta-
mination, land subsidence and sea-level rise, will significantly increase the
exposure of people to natural hazards (Adger and Brooks, 2003).

Of course, a human dimension to natural hazards has long been well accepted.
After all, it is only when the natural processes threaten loss of life, damage to
property, or disruption of individual or community routines or organisational
structure, that we see the environment as hazardous at all. But, increasingly,
many would argue that while physical exposure to floods, hurricanes, earthquake
or volcanic eruptions is an important part of what makes individuals and commu-
nities hazard-prone, a more important part is people's lack of capacity to avoid,
cope with, and recover from adverse events (e.g. Blaikie et al., 1994). In the fol-
lowing sections, we explore the notion that while hazards happen, disasters are
caused - incurred by a lack of preparedness within communities, and by the
inabilities of political authorities to organise and provide resources to guard
against or withstand hazard effects. In this sense, there is little that is 'natural’
about hazards.

—
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Box 9.1 Hazard definitions

¢ Disaster: a serious disruption of the functioning of a community or a society, causing
widespread human, material, economic or environmental losses which exceed the
ability of the affected community or society to cope using its own resources (ISDR,
2004; Smith, 2001).

e Hazard: a potential threat to humans and their welfare (Smith, 2001).

¢ Natural hazard: a natural process or phenomena occurring in the biosphere that may
constitute a damaging event (ISDR, 2004).

¢ Vulnerability: the characteristics of a person or group in terms of their capacity to
anticipate, cope with, resist and recover from the impact of a natural hazard (Wisner
et al., 2004). The ISDR (2004) definition clarifies the conditions which determine
these characteristics as physical, social, economic and environmental factors which
increase the susceptibility of a community to the impact of hazards.

¢ Risk: the probability of loss resulting from the interaction of a hazard (earthquake,
flood, volcanic eruption, etc.) and a vulnerability (community, infrastructure and eco-
nomic activity):

Risk = Hazard x Vulnerability

Risk is described in qualitative terms such as high risk and low risk.
¢ Resilience: is a measure of a community’s ability to absorb and recover from the
occurrence of a hazardous event.

Vulnerability: turning hazards into disasters

Hazards emerge from nature, but the disasters they inflict do not. 'Society, rather
than nature, decides who is more likely to be exposed to dangerous geophysical
agents’ (Hewitt, 1997: 141). Around the world, circumstances conspire to make
people live and work in hazardous locations: flood-prone marginal lands, precar-
ious mountain slopes, fertile volcanic flanks, or earthquake-prone shores. Each of
these environments exposes people to a bewildering amalgam of lethal threats.
But even in these unsafe environments, many natural phenomena would not
constitute 'hazards' if it wasn't for the inherent conditions of underdevelopment
in which people have been forced to live (e.g. Pelling, 2003). In such circum-
stances, vulnerability emerges from the 'normal’ order of things - they simply
compound the struggles that are part of people’s daily lives (Blaikie et al., 1994;
Hewitt, 1983, 1997; Wisner et al., 2004), as this example demonstrates:

‘On the eve of Bangladesh’s massive floods in August 1988, this relatively pow-
erless group [landless squatters] was living in an economically marginal situation
but close to the city, on low-lying land prone to flooding. Their economic and polit-
ical marginality meant they had few assets in reserve. It also meant that their chil-
dren were unusually malnourished and chronically ill. This channelled the dynamic
pressure arising out of landlessness and economic marginalisation into a
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Figure 9.5 In many parts of the world, vulnerability emerges from the ‘normal’ order of things —
hazards simply compound the struggles that are part of people’s daily lives (photo: the authors)

particular form of vulnerability: lack of resistance to diarrheal disease and hunger
following the flooding in 1988. Factors involving power, access, location, liveli-
hood, and biology mutually determined a situation of particular unsafe conditions
and enhanced vulnerability’ (Blaikie et al., 1994: 27).

Across the globe, specific groups of societies are being placed in especially risky
circumstances. It has long been recognised that environmental risks and disaster
effects are distributed unequally by class, race, gender, ethnicity and age (Alexander,
1993; Blaikie et al., 1994; Cannon, 1994; Hewitt, 1983, 1997; O'Keefe, et al., 1976;
Varley, 1994; Wisner et al., 2004). At-risk groups include low-income households,
ethnic minorities, elders, and female-headed households, among others. This is
often most acutely documented in less developed countries, where development
processes can serve to deepen social inequity, but even within more affluent
nations, sharp social inequalities persist (Hewitt, 1983, 1997). In more developed
nations, marginalised groups are not necessarily confined to areas at greatest risk
from environmental hazards. Indeed, it is often the wealthy that choose to live in
physically hazardous settings, convinced that it is safe to build palatial homes on
hurricane-prone shores, perched precariously on steep unstable slopes or amidst
incendiary scrub. They do so, partly because their affluence can buy superior
engineering, which affords some degree of protection, but more because the
social and economic resilience of the owners offsets their acute physical vulner-
ability (Wisner et al., 2004).

This uneven distribution of risk derives, in large part, from an institutional
landscape in which there is an inequitable distribution of resources - economic,
social and political (Blaikie et al., 1994). It is not possible, for example, to gain
equal security through employment or subsistence activities; households with
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Figure 9.6 These wealthy homes on Mulholland Drive, Los Angeles, have a high physical expo-
sure to landslide and earthquake hazards, but their affluent owners will tend to have a high social
and economic resilience to disaster events (photo: the authors)

higher incomes and stable employment have livelihoods that are less vulnerable
to hazards. Alongside people’s hazard exposure in their housing and work sites,
there are cultural traditions and technical knowledge about how and where to
live, which sets their capacity to protect themselves. This 'self-protection’ is
augmented by 'social protection’ - the degree of awareness of hazards, warning
systems, emergency plans, and regulations to do with building codes and land
uses. Inevitably, because state and local-level organisations invariably have those
promotional and regulatory obligations, political factors too become implicit
elements of vulnerability (Wisner et al., 2004).

Because the propensity to suffer some degree of loss from a damaging and
destructive event is registered not by physical exposure to hazards alone, but also
by the capacity of a community to withstand those hazards, vulnerability to nat-
ural hazards changes through time (Oliver-Smith 1999a; Turner et al., 2003). In a
context of chronic vulnerability, catastrophe is probably inevitable. But most com-
munities can adapt to hazardous environs in ways that can reduce their vulnerability,
conferring on them a degree of hazard 'resilience’ (Berkes, 2007).

Social capital and the building of
resilient communities

In a sense, resilience is the flip side of vulnerability - a community that reduces
its vulnerability is one with a growing resilience (Buckle et al., 2000). Communities
may become more resilient to hazards if they have a range of options for coping
with external shocks and stresses. Diversification is a universal strategy aimed at
reducing risks by spreading them out, thereby increasing opportunities in the face
of hazards (Turner et al., 2003). In social systems, risk can be spread by diversi-
fying the resource base and encouraging alternative lifestyles and activities, assets
which are collectively called 'natural capital’ (Adger et al., 2005). Thus, a tradi-
tionally diverse agro-ecological portfolio offers a more robust buffer to natural
hazards than modern monocultures that feed export-driven agriculture (e.g.
Holt-Gimenez, 2002). But a diversity of physical assets requires complex social
understandings. Among the drought-prone Turkana pastoralists of east Africa, for
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example, a flexible resource base relies strongly on social organisation, social
links and the manipulation of kinship systems (McCabe, 2002).

Many hazard-prone societies have developed adaptations to deal with severe
natural disturbances, to the extent that a disaster, at least up to certain extremes,
might not even constitute a disaster to them but simply part of their normal expe-
rience. Jeffries (1981), for example, notes how the regular hazard-threats endured
by villagers on the flanks of Mount Merapi volcano in Indonesia were referred to
as banjir biasa and lapar biasa - literally 'our usual landslide’ and ‘our regular
hunger’. In such societies, traditional practices provide buffers to withstand cata-
strophe. For instance, rural societies in Bangladesh have adapted agricultural and
fish production to periodic floods; in this long-enduring population, the Bangla
language differentiates between bosrha for ‘good’ (i.e. normal) flood and bonna for
'bad’ flood (Haque, 1994). Similarly, South Pacific island communities have been
shown to have hazard protocols culturally embedded into their institutions and
practices, even though the destructive events in question - tropical storms -
recurred every twenty years or so. Adger et al. (2005), however, noted the lack of
such a social memory of tsunamis in some areas affected by the 2004 Indian
Ocean tsunami where the previous significant wave had struck 60 years before.
The implication is that hazard-adapted communities can only develop if distur-
bances recur sufficiently regularly to allow the appropriate social tools to be
maintained.

Resilience is further strengthened by building local and traditional knowledge
into hazard education programmes. For instance, Berkes (2007) reported on the
potential contributions of Canadian and Alaskan Inuit communities in assessing
the impact of global climate changes. Integrating indigenous observations and
community-based monitoring into broader hazard studies is important in establish-
ing a dialogue between scientists and those parties directly affected by environmen-
tal change. Cronin et al. (2004), for example, used community-participatory
methods to integrate local understanding of ‘safe’ and "unsafe’ areas around vol-
canic centres in Vanuatu to engender more effective emergency action plans. At the
core of this 'bottom-up’ approach is the desire to foster educative change, without
eroding the cultural values and diversity of the community at risk. It is important
to acknowledge, however, that traditional practices may, in some circumstances,
make environments more hazardous, and that reliance on indigenous culture is not
a panacea for effective risk management (e.g. Morris, 2003).

Finally, the resilience of any system is closely related to its capacity for recov-
ery through self-organisation and self-healing. Although it has long been assumed
that governments, from the federal to the municipal, comprise the backbone of
emergency management, community organisations have a major role to play in
the face of disaster (King, 2007). This community resilience takes the form of net-
works of strong and weak ties - families, churches, local volunteer and relief
groups, hobby clubs, even neighbourhood and crime watch organisations - that
is referred to collectively as ’social capital’ (Dynes, 2002).

Through social capital, citizens assume roles as active agents rather than pas-
sive victims, since they are able to draw upon collective strengths, assistance and
resources to deal with hazards and disasters, thereby being more proactive in
decision making and effecting a more speedy recovery (e.g. Bolin and Stanford,
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Figure 9.7 The fertile volcanic lowlands of central Java, Indonesia, where earthquakes, volcanic
eruptions, landslides and famines are part of the ordinary hazard experience (photo: the authors)

1998; Murphy, 2007; Shaw and Goda, 2004). Berkes (2007) cites research in the
Pacific, in which the same hurricane striking Samoa and neighbouring American
Samoa produced markedly different results: the former were prepared and capa-
ble while the latter, much more affluent and used to outside aid for disasters, had
weaker institutions for response. What's more, it is important that community
organisations link effectively with regional and national organisations. Wisner
(2001), for example, argues that so few people died when Hurricane Michelle hit
Cuba very hard because of the existence of strong organic links between govern-
ment and people. Political environments in which there is strong linkage from
local to national levels tend to withstand disasters better.

‘When all hell breaks loose’

Prior to natural crises, the cultural, social and political factors that promote vul-
nerability and lessen resilience may be hidden from view. Only after a hazard
strikes does the extent to which latent risk factors were present become clear.
Hurricanes, floods, fires, earthquakes and volcanic eruptions test the very sinews
of society. Within seconds, minutes or hours, the entire fabric of a community,
city or region can dissolve. In this context, earthquakes, hurricanes and floods
play the role of 'revealers’, since it is only ‘when all hell breaks loose’ that the
social and technical resilience of a community is truly tested (Oliver-Smith and
Hoffman, 2002). How a community emerges from this maelstrom is unique, spe-
cific to the particular circumstances of the tragedy, and it is far from a linear
process (King, 2007). Haas et al. (1977) recognised four distinct stages - response,
relief, reconstruction and recovery - and argued that each stage took ten times as
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Figure 9.8 La Conchita, California, where a mudslide in January 2005 claimed 13 lives. The
immediate aftermaths of disasters often see great solidarity within afflicted communities, but later
there is often discord with external agencies (photo: the authors)

long as the previous one. If applied to Hurricane Katrina in 2005, the six
weeks of emergency response and relief means sixty weeks of reconstruction
and almost twelve years of full recovery. Recent studies (e.g. Wisner et al., 2004)
have questioned this simple logarithmic model, but, the vagaries of individual dis-
asters accepted, a broadly predictable process of recovery is frequently observed
(Hoffman, 1999a).

The immediate aftermath - the response phase - is a time of remarkable
energy, action and, often, great social cohesion (Hoffman, 1999a). The depiction
of disaster victims as dazed, confused and helpless individuals, suddenly depen-
dent on external handouts, is a fallacy. Instead, the observations across many
cultures are that survivors quickly organise into community groups in order to
participate in the rescue phase. The initial stage of post-disaster recovery, there-
fore, is one of unity and community. Solidarity forged in the immediate aftermath
of the chaos often blurs previously impenetrable divisions of religion, class, ethnicity,
or race.

However, as days turn to weeks and rescue transforms into reconstruction,
societal discord can arise (Hoffman, 1999a). A common tendency is for disaster
survivors to differentiate themselves from those that simply endured the crisis or
witnessed the drama from afar. For example, in the case of the 1991 Oakland
(California) firestorm, the criteria about whether or not an individual was seen as
a 'disaster victim' became the question of whether or not their whole house had
been destroyed (Hoffman, 1999a). Pre-disaster norms of inequality, alliance, and
allegiance can also reassert themselves as recovery takes hold. After the 1970
Yungay earthquake, for example, as housing was assigned, middle-class survivors
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did not want to live near Indians in government-built housing (Oliver Smith,
1999b). Often, the source of the discord relates to the speed or nature of the
recovery itself, as the victim groups feel their views on how to rebuild their com-
munity conflicts with the ideas and recovery plans of external agencies and
authorities. Equally, the conflict may be about aid allocation - with external
communities perceiving survivors to be ‘getting something for nothing’' and their
circumstances to be the result of their own negligence or failings (Hoffman, 1999a).

Given the diversity of organisations involved in the aftermath of disasters -
local and community groups, media, grassroots organisations, non-governmental
organisations, government institutions and departments, emergency services,
military and security forces, and international agencies - it is inevitable that
problems of mismanagement will emerge (King, 2007). But amid this confusion
of ideas, approaches and agendas, there is the potential for deliberate neglect, as
power and resources are distributed unevenly, and marginalised groups are left
further isolated and weakened (e.g. Murphy, 2007; Pelling, 1998). The result can
be what Dyer (2002) calls ‘corrosive communities’, those whose social capital is
so debilitated that there is effectively little opportunity for recovery, and conse-
quently, heightened vulnerability to future hazards. In extreme cases, natural
emergencies can motivate instances of cultural enmity and ethnic violence to
those ‘outside’ the community.

The economics of post-disaster recovery

Vibrant and inclusive community partnerships may be a highly effective base
from which to resist emergencies turning into disasters, but they only go so
far. When an extreme natural event obliterates the physical infrastructure, pre-
existing social capital may be overwhelmed (Murphy, 2007). Recovery, therefore,
is greatly dependent on the extent to which a region’'s economic infrastructures
was compromised. The loss of critical ‘lifelines’ that support vital societal func-
tions - electric power, water, transportations and other systems - can result in
widespread and prolonged impairment. These critical lifelines are highly inter-
connected; the disruption to electric power, for instance, is significant not only for
its direct impact, but also in triggering or exacerbating disruptions to water, trans-
portation and other systems that in turn cause knock-on societal effects (Chang
et al., 2007). The more technologically advanced a nation, the more vulnerable it
is to such 'infrastructure failure interdependencies’ (Rinaldi et al., 2001).

An example was provided by the 1995 Great Hanshin (Kobe) earthquake.
Although this earthquake was moderate in size (M 6.9), it cost over 4000 lives and
caused an estimated US$100 billion in damage (Brauner and Cochrane, 1995).
The city’s capacity to rebuild and recover from this seismic shock was hindered
by disruption of its critical infrastructure facilities. While electric power and tele-
comunnications were re-established within the first couple of weeks, and water
and natural gas within three to four months, the rail and highway networks were
not completely restored until 7 and 21 months after the earthquakes, respectively,
and the Port of Kobe required just over two years to complete repairs (Chang,
2000a). The loss of the port facilities was especially crucial: two-thirds of the
city's economy - and a sixth of its employment - was tied to the port, which,
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prior to the disaster, was ranked sixth among container ports worldwide (Chang,
2000Db). Extensive damage from liquefaction and ground failure, however, forced
the port to shut down, and by the time it became fully operational two years later,
much of the container traffic had been diverted to other ports; by 1997, Kobe's
global ranking had slumped to 17th (Chang, 2000b).

This permanent downturn in Kobe's post-earthquake fortunes is a reminder
that even after critical lifelines are restored and physical damage is repaired,
pre-disaster economic conditions may not necessarily be regained (Chang, 2000b).
This contrasts with other studies which have suggested that the economic conse-
quences of 'natural’ disasters are at worst transient, and at best, positive. For one
thing, emergency crises may bring economic benefits, such as when a community
receives an infusion of disaster relief funds that injects money into the local econ-
omy. For example, the economies of both Miami and Los Angeles appear to have
been helped by the 1992 Hurricane Andrew and the 1994 Northridge earthquake,
respectively (Cochrane, 1997); both economies had been performing poorly
before the disasters but rebounded as a result of reconstruction activities. Indeed,
Romero and Adams (1995) considered the post-disaster Northridge reconstruction
stimulus to have speeded up California’s recovery from economic recession. It is
in this context that California’s earthquakes can be regarded by city planners as
positive agents of urban renewal (Holt, 2005); for example, the 1989 Loma Prieta
earthquake forced the replacement of a damaged elevated freeway with a pedes-
trianised boulevard that has transformed the fortunes of San Francisco's water-
front district.

Still, the economic costs of future urban disasters may be truly enormous. The
projected costs of Greater Tokyo suffering a repeat of the large (M 7.9) earthquake
of 1923, for example, is a deathtoll of 60,000 people and a colossal US $§4.3
trillion (Insurance Information Institute, 2004). Such is the severity of the seismic
threat to Tokyo that there are even strong pressures to relocate the national capi-
tal to a safer site (Kumagai and Nojima, 1999). A direct seismic strike on the
metropolis is one of the insurance industry’s top five potential event losses, with
the most calamitous being an earthquake in the Los Angeles area, where insured
losses of $75 billion are anticipated. But ironically, the financial shock waves of
the next Tokyo earthquake may reach the USA anyway - Japan holds almost
a fifth of US Treasury securities, an amount totalling some US $700 billion (Stein
et al., 2006).

The politics of natural disaster

Natural disasters are increasingly becoming international political occasions,
either putting governments under pressure if they fail to respond well, or creat-
ing new ways for thawing previously icy international relations. The earthquakes
that struck Istanbul and Athens, in August and September 1999, respectively,
opened communication channels between feuding Greece and Turkey, and the
Bam (southern Iran) earthquake of December 2003 prompted offers of aid from
forty countries, including the USA - the 'Great Satan’' - which had broken off
diplomatic relations with Iran 20 years before. Even Hurricane Katrina, whose
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Figure 9.9 Conurbations like Greater Tokyo are now major targets for hazardous events that
may bring loss of life and economic impacts on a scale that are unprecedented in human history
(photo: the authors)

devastation appeared to escalate beyond the American government's ability to
cope, triggered offers of aid from nation states with varying degrees of conflict
with the USA (Kelman, 2007). Much of the evidence suggests that disaster-related
initiatives can significantly influence and move along diplomatic processes that
have already started, but rarely cement political rapprochement, though a possi-
ble exception is the peace deal reached in Aceh after the 26 December 2004 earth-
quake and tsunami (Kelman, 2006).

Natural hazards may offer up opportunities for such 'disaster diplomacy’, but
they can equally nourish political instability and fuel conflict situations. Pelling
and Dill (2006) outline a number of ways in which disasters can trigger political
action. These include the tendency for disasters to hit politically peripheral
regions hardest, thereby catalysing regional political tension; the potential for
post-disaster governmental manipulation to worsen existing regional inequalities;
the likelihood of regimes interpreting spontaneous collective actions by afflicted
communities in the aftermath of a disaster as a threat, and thereby responding
with repression; and the potential for disasters to enhance or even regain the
popular legitimacy of political leaders. It has been argued, for example, that the
cyclone and storm surge in East Pakistan in 1970 contributed to the development
of the Bangladesh independence movement, while the revolutionary movement
in Nicaragua from 1974 to 1979 derived some of its impetus from the effect of the
Managua earthquake of 1972 (Wisner et al., 2004: 60).

Climate change and land degradation too can inflame regional and ethnic
tensions. Crippling droughts and extreme weather have historically contributed to
the overthrow of elites and dramatic realignments of power (Davis, 2000}, and nat-
ural environmental crises are implicated in several 20th century political crises.
Adger (1999), for example, argues that social upheaval, and ultimately peasant
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rebellion against the colonial French rule in Vietnam during the early 20th century,
occurred concurrently with severe droughts and floods, while the 1970 Sahel
famine contributed to the toppling of the governments of Niger and Ethiopia for
their perceived failings in the crisis (Blaikie et al., 2004: 60). Regardless of whether
the ongoing Darfur (Sudan) conflict is rooted in drought (c.f. Butler, 2007; UN
report, 2007), extreme climate crises can cause food shortages, thereby generating
anger against governments and fuelling social unrest. Databases on civil wars and
water availability appear to show that when rainfall is significantly below normal,
the risk of low-level conflict escalating into full-scale civil war approximately dou-
bles in the following year (Giles, 2007). There is a concern that future global climate
change could act as a 'threat multiplier’, with events such as droughts toppling
unstable governments and unleashing swarms of conflicts.

In this wider geo-political realm, natural hazards need to be seen as integral
elements of the broader issues of environmental security and sustainability (Beer,
2003). Regional and global risk analyses highlight countries and geographic
regions with a propensity for natural disasters, and provide institutions, such as
the United Nations Development Program (UNDP), the World Bank, and the
International Monetary Fund, with an objective basis for drawing attention to
nations where disaster management is a priority (Dilley, 2006). In turn, disaster
recovery can become the impetus for political and economic reform; after
Hurricane Mitch in 1998, for example, afflicted countries in Central America
agreed a set of principles with international aid donors that included promotion
of democracy and good governance, political decentralisation and economic debt
reduction (Wisner et al., 2004). Although there are still few signs of those princi-
ples actually being implemented (Wisner et al., 2004), some social commentators
warn against using disasters as a pretext for international political and economic
‘engineering’, a tendency which Klein (2005) calls 'disaster capitalism’.

Calls for change — communicating hazard

Natural calamities can clearly be a bridge to change, occasionally even great
change (Hoffman, 1999b). The burst of heightened political awareness following
a disaster can often stimulate calls for strategic or institutional action. For exam-
ple, the avalanche disaster in Switzerland in 1951, which caused 98 fatalities, was
the main catalysing factor leading to the construction of over 500 km of structures
existing in the Swiss Alps today (Phillips, 2006). Sometimes even the threat of
socially unacceptable losses can be a spur to hazard legislation. The destruction
of schools in the 1930 Long Beach, 1971 San Fernando and 1994 Northridge earth-
quakes, for example, ushered in successive changes in Californian seismic build-
ing codes (Bolt, 1999). Such popular impetuses would appear to be important in
overcoming inherent resistance within state and local communities to increased
regulation of often valuable hazard-prone areas (May and Birkland, 1994). But in
many hazard-prone regions, even the most basic measures of resilience are not
invested in. The 2005 Pakistan earthquake claimed 16,000 children who were
attending school at the time the earthquake struck. It is a similar story with crit-
ical facilities like hospitals. As many hazard practitioners bitterly point out, the
issue is not a technical one. Instead, hazardous events continue to expose the
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basic societal fallibilities in disaster preparedness and emergency management.
In this final section, we examine the role of hazard perception in shaping the
actions of at-risk individuals and communities.

Government actions and legislated building standards can build resilience and
reduce vulnerability, but individuals too can act to limit damage caused by
natural hazards. In known hazardous areas, substantial funds are expended annu-
ally on risk communication programmes to promote preparedness (e.g. storing
food and water, securing household items and furniture to prevent injury, and
preparing a household evacuation plan). When citizens take steps to ensure that
their homes meet or exceed the relevant building standards, and that they have
provisions for survival after a disaster, losses may be substantially reduced
(Kreps, 1984; Sorenson and Mileti, 1987). And yet, a common finding in research
on natural disasters is that people living in at-risk communities continue to
demonstrate poor knowledge of risk-mitigation procedures and a reticence to
adopt protective measures (Johnston et al., 1999; Paton and Johnston, 2001).

Endemic unpreparedness for hazard threats has been widely documented for
earthquakes. Studies in California, for instance, have found that very few people
surveyed had made any structural changes to their home, purchased earthquake
insurance (Jackson, 1981) or had appropriate first-aid supplies (Turner et al., 1986),
and a similar dearth of basic precautionary care was evident among earthquake-
vulnerable communities in Turkey (Rustlemi and Karanci, 1999). Although a link
between perceived risk and actual geophysical risk might be logically assumed,
this may not always be justified (e.g. Palm and Hodgson, 1992). For example, res-
idents of Los Angeles surveyed after an earthquake in 1989 readily acknowledged
the threat of earthquakes but had a low perception of personal risk (Burger and
Palmer, 1992). A prominent reason for this is that it is not information about haz-
ards per se that determines action, but how people perceive that information
socially and culturally (Paton et al., 2000). To be effective, risk communication
efforts need to acknowledge these socio-cultural vagaries; passive presentation of
hazard information is unlikely to produce anticipated changes in risk behaviour
(McIvor and Paton, 2007). In an evaluation of a volcanic risk-communication
programme, for example, Ballantyne et al. (2000) reveal that provision of hazard
information resulted in over a quarter of the respondents feeling less concerned
about hazards. Adams (1995) refers to this tendency as 'risk homeostasis’,
whereby a perceived increase in safety (e.g. new safety practices, training, etc.,)
can reduce the risk attributed to a hazard, increase risky behaviour and render
individuals more vulnerable to hazardous incidents.

In part, this skewed appreciation of natural risk is because, left to individual
choices, most people display an unrealistic 'optimisitic bias’ - a pattern of judge-
ments where people see themselves less likely to be harmed by future risks
than others. Optimistic bias emerges in response to a wide range of risk-taking
activities - from motorcycle use and bungy jumping to exposure to health risks
such as radon - but it is frequently linked to people’s experiences of natural dis-
aster (Spittal et al., 2005 and references therein). A common trait in hazard-prone
environments is that while many people accept they will experience a hurricane,
flood or earthquake, most believe that it would not harm them or their property.
Even after having lived through a damaging event, an individual's optimistic bias
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re-emerges (Burger and Palmer, 1992). In fact, first-hand experience may reduce
the uptake of preventative measures, if people infer from their prior ability to deal
with minimally disruptive hazard events a capacity to deal with any future occur-
rence (Johnston et al., 1999; Paton et al., 1998).

Much public-hazard education makes the erroneous assumption that natural
hazards are equally as significant to people as social hazards, such as crime and
unemployment, and that people can evaluate their salience independently (Paton,
2003). But it turns out that sources of adversity encountered on a daily basis, or
those whose existence and implications are reiterated through regular media
attention, are perceived as being most important. Thus, in the extended lulls
between hazard events, when most readiness work must take place, natural haz-
ards are out-competed by their social counterparts for an individual's attention
(Miller et al., 1999). Only when natural threats become prominent, such as in the
period before landfall of a tropical storm or in the precursory phase of volcanic
activity, do hazards become salient - in other words, they become a significant
social talking point - and a motivating force for protective behaviour.

It turns out that the more people engage in discourse about hazard issues (and
seek advice from those deemed knowledgeable about them), the more salient
these issues will be perceived by a community, and the greater the likelihood of
protective measures (Mclvor and Paton, 2007). Because an individual's level of
resilience can be correlated with their level of involvement in community activi-
ties (membership of clubs, social action groups, etc.), the more people engage in
activities that engender a sense of community, the greater will be their resilience
to adversity (Paton and Johnston, 2001). What is emerging from such studies is a
realisation that public-awareness programmes currently targeted at individuals
might be more usefully directed towards groups (e.g. churches, social clubs and
neighbourhood associations) and community development initiatives that build
and bolster social capital (Quarantelli, cited in Wisner et al., 2004).

Summary

Natural hazards are still often celebrated for being exceptional, rather than systemic,
elements of the environments in which we dwell. As Hewitt (1983: 25) reminds us,
'in most places and segments of society where calamities are occurring, the natural
events are about as certain as anything within a person's lifetime’. And yet, three
decades after hazard practitioners reassigned them to the social, economic, cultural
and political milieu of ordinary, everyday life, scientists, governments and even inter-
national institutions are still seeking scientific and engineered solutions to problems
that are inextricably rooted in complex societal systems. The message in this chapter
is simple: hazards are natural; disasters need not be.

Case study 1: Post-Katrina New Orleans — smaller and whiter?

Hurricane Katrina wasn't the strongest of the three storms that reached Category
5 intensity during the 2005 Atlantic hurricane season, but its strength on landfall
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near New Orleans made it the most devastating disaster in US history. An area
the size of the United Kingdom was impacted, displacing more than one million
people, claiming over 1000 lives, and exceeding $80 billion in costs (Cutter et al.,
2006). And yet not only was this event foreseen (e.g. Fischetti, 2001), but forecasts
of the storm track were accurate and gave three days warning to authorities in
New Orleans (McCallum and Heming, 2006). What surprised few was that the
aging infrastructure of the Mississippi coast’s flood protection levees - designed
for a category 3 storm surge - failed under the onslaught of the storm, allowing
widespread inundation of the city. What stunned many was the resulting institu-
tional meltdown, which for several days left evacuees with no power, no drink-
ing water, dwindling food supplies, understaffed law enforcement, and delayed
search and rescue activities (Cutter et al., 2006).

At first glance, Hurricane Katrina seemed to have demolished neighbourhoods
without paying heed to the colour, creed, or status of their residents. Multi-
million dollar beach homes and floating casinos were destroyed by equivalent
winds and storm surges to those that battered low-income residential areas. But
while affluent coastal strips and suburbs had been largely evacuated, many inner-
city residents remained. In a city 87 per cent Black and 30 per cent poor, there
were 112,000 households without private vehicles, and because Katrina struck on
29 August - two days before pay cheques and welfare or disability cheques would
arrive - many had no money for transportation (Cutter et al., 2006).

Soon after the chaos of evacuation, many of the Gulf Coast's more affluent res-
idents and the casinos along the shoreline had received insurance settlements and
were already rebuilding, content to live with the risks (Cutter et al., 2006). It was
less clear how many would return to low-income neighbourhoods clogged with
debris and damaged buildings. If people returned only to undamaged neighbour-
hoods, it was reckoned that New Orleans would lose 80 per cent of its black
residents but only 50 per cent of its white ones (Biever, 2006). In fact, many are
returning to shelter in damaged homes, in doing so, facing the prospects of unaf-
fordable housing and low-paid service jobs, but of those relocated many have

Figure 9.10 Beach front properties remain an attractive opportunity for the affluent, even along
hazardous-prone coasts (photo: the authors)
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gone permanently. It remains to be seen whether a large influx of Hispanic work-
ers, drawn by vacated service-sector jobs and new employment in reconstruction,
produces a very different racial mix, but on the face of it, New Orleans looks set
to emerge from the wreckage of Katrina smaller and whiter (Biever, 2006).

Case study 2: The Asian tsunami

The great Sumatran (Indonesia) earthquake of 26 December 2004 that radiated
tsunami destruction around the Indian Ocean was a truly global disaster. The
event cost 250,000 lives and huge economic losses, but its reach extended far
beyond the countries in the devastated region, killing large numbers of tourists
from distant affluent nations; for example, the disaster is the greatest loss of life
of Swedish citizens from a natural event (Huppert and Sparks, 2006). With the
threat of large tsunami-generating earthquakes known before the Boxing Day dis-
aster (Sieh, 2006), its aftermath was dominated by international calls for a
tsunami warning system akin to that protecting the Pacific Ocean (Basher, 2006).
However, the lack of emergency preparedness and very short lead-time for
tsunami evacuation along much of Indonesia’s earthquake coast convinces many
that the answer to future tsunami mitigation lies not in high-tech early warning
systems or even the hugely expensive construction of sea defences (Sieh, 2006).
Instead, the fact that some fishing communities survived the tsunami, thanks to
inherited local knowledge and to institutional preparedness for disasters (Adger
et al., 2005), supports the view that educational outreach programmes, coupled
with improved construction and land-use planning, is a more effective means of
building tsunami-resilient communities (Sieh, 2006) (for examples of Pacific-based
programs, see Dengler, 2005 and Jonientz-Trisler et al., 2005).

Part of that resilience may come from the coastal environment itself. On some
distant coasts, the brunt of the tsunami’s impact was borne by coral reefs, coastal
dunes and mangrove swamps (e.g. Kesavan and Swaminathan, 2006), though in
many places these natural barriers had been removed for tourist developments.
In Banda Aceh, Indonesia, however, the presence of such coastal buffers made no
difference to the impact of the devastating waves. Nevertheless, throughout
south-east Asian shores, deforestation of mangroves for intensive shrimp farming,
a lucrative export industry, has reduced livelihood options for local farming and
fishing communities (Keys et al., 2006). This, together with other forms of chronic
degradation (land clearance, coastal erosion, overfishing and coral mining) has
significantly reduced the potential for economic recovery from the tsunami,
because of the loss of traditional income sources related to diverse coastal ecosys-
tems. Attempts to rebuild coral reefs damaged by the tsunami are ineffective in
the face of their chronic degradation by pollution, over-fishing and destructive
fishing practices. Adger et al. (2005: 1038) argue that rather than squander funds
on simplistic coral-reef rehabilitation projects, 'support should be directed to pro-
vide ecologically sustainable, long-term employment for coastal communities to
eliminate poverty, and to improve the local and regional governance systems for
managing the natural resilience of coral reefs. However, deep systemic economic
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Figure 9.11 Devastated tourist complexes at Phuket, Thailand, a few weeks after the
26 December 2004 tsunami (photo: the authors)

problems still exist within many of these nations, and for many of them it is
tourism that is seen as the way out. Less than four weeks after the tsunami, the
head of Thailand's tourism authority implored lucrative western tourists to come
back with the words (cited in Keys et al., 2006): ‘Although we have lost many lives
and much property in the disaster, the tragic event has brought some good things,
as it has swept away all the garbage and some parts of the Andaman Sea around
Phuket are the cleanest they've been in twenty years".
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