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PREFACE

T he Boxing Day 2004 Indian Ocean tsunami and the impact of
Hurricane Katrina on New Orleans in 2005 provided unfortunate

reminders of the susceptibility of many communities to devastating
losses from natural hazards. These events provided graphic illustra-
tions of how extreme hazard events adversely impact on people, affect
communities, and disrupt the community and societal mechanisms
that serve to organize and sustain community capacities and functions.
It would, however, be incorrect to automatically assume that the
deficit and loss outcomes that are often the most visible and publicized
aspects of these events should be regarded as a fait accompli of expo-
sure to disaster. Rather, deficit and loss outcomes co-exist with a
capacity to confront challenging circumstances in ways characterized
by adaptation and growth. Recognition of the co-existence of these
outcomes opens up new opportunities for managing natural hazard
risk. This book discusses how risk can be managed by identifying fac-
tors that influence a capacity for co-existence with periodically haz-
ardous, but often beneficial, environmental elements. It identifies val-
ues, beliefs, competencies, resources and procedures that societies and
their members can utilize to proactively develop a capacity to adapt to
adverse natural hazard consequences and sustain societal functions in
the face of significant perturbations to the fabric of everyday commu-
nity life. That is, to make societies and their members resilient.

DOUGLAS PATON

DAVID JOHNSTON
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Chapter 1

DISASTER RESILIENCE:
BUILDING CAPACITY TO CO-EXIST

WITH NATURAL HAZARDS AND
THEIR CONSEQUENCES

DOUGLAS PATON

Keep my words positive, because my words become behaviors.
Keep my behaviors positive, because my behaviors become habits.
Keep my habits positive, because my habits become my values.
Keep my values positive, because they become my destiny.

Mahatma Gandhi

INTRODUCTION

A long history of development in locations which has resulted in
increased societal susceptibility to experiencing adverse impacts

from interaction with natural processes, such as volcanic, wildfire,
storm, flooding, tsunami and seismic events, has stimulated interest in
understanding how to manage the associated risk. This is no easy task.
Objectively, societal risk from natural hazards is constantly increasing.
Even if the probability and intensity of hazard activity remain con-
stant, continuing population growth and economic and infrastructure
development results in a concomitant increase in the potential magni-
tude and significance of loss and disruption associated with hazard
activity, and consequently, risk. In this book, the focus is on managing
risk through influencing the consequences of hazard exposure. It does
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4 Disaster Resilience

so by identifying factors that influence a capacity for co-existence with
periodically hazardous, but often beneficial, environmental elements.
This involves developing a capability to sustain societal processes
should disaster occur through the proactive development of a capaci-
ty to adapt or adjust to the consequences of hazard activity. 

The most effective strategy for achieving this outcome is planning to
avoid development in areas susceptible to hazard impacts (Burby,
Deyle, Godschalk, & Olshansky, 2000). While this approach must
retain a prominent position in the battery of hazard mitigation strate-
gies, particularly with regard to decisions about future development in
areas susceptible to hazard activity and post-disaster rebuilding, it does
not cater for all circumstances. 

Much economic, infrastructure and social development has already
occurred in areas susceptible to disruption and loss from hazard activ-
ity. For example, in her review of research from United States
Geological Survey and Smithsonian Institute sources, Mayell (2002)
describes how there are some 457 volcanoes with cities that house one
million or more people within 100km of them. Depending on prevail-
ing meteorological conditions, whose distribution cannot be planned
for, hazards such as volcanic ash may find them. The city of Auckland,
New Zealand is built on a volcanic field, the location of whose future
eruptions cannot be predicted. It is difficult to plan where future devel-
opment should occur if the location and distribution of future hazard
activity cannot be specified in advance. While many of these cities
have, so far, been spared a need to confront significant hazard events,
others have. Experience of hazard activity is not, however, necessari-
ly a disincentive for societal development. 

For example, some 3.75 million people live in Naples, which has a
history of experiencing adverse consequences over several millennia
as a result of its proximity (within 30km) to Vesuvious. Popcate´petal,
which has erupted 15 times in the past 400 years, is located 60km from
Mexico City and its 20 million inhabitants (Mayell, 2002). The cities
of San Francisco (U.S.) and Wellington (New Zealand), to name but a
few, are built on active fault lines that have been active in historical
times. These cities thus remain susceptible to experiencing consider-
able devastation from future seismic activity. Even if a decision to halt
future development was made, a need to develop a capability to con-
front the consequences of hazard activity is an important component
in any plan designed to facilitate a societal capacity to co-exist with the
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potentially hazardous elements of its environment. 

Co-existing With a Hazardous Environment

As the opening quote alludes, this starts from hazard issues being
the subject of community discourse that supports choosing to develop
adaptive capacity. It also involves ensuring that the choices that reflect
the substance of this discourse are translated into beliefs and behaviors
that, over time, become established within the fabric of society. When
such values are established, societies and their members lay the foun-
dation for a destiny that includes a capacity for their sustained co-exis-
tence with a hazardous environment. 

That developing a capacity for co-existence with natural hazards is
feasible, is evident from observation of communities that face regular
exposure to hazard activity. For example, because it receives ashfall
and ballistic debris on some 113 days/year from its proximity to
Sakurajima volcano, the town of Kagoshima in Japan has developed
building codes, ash removal practices and community attitudes and
preparedness to facilitate continuity of societal functions during peri-
odic volcanic episodes ( Johnston, 2004). That is, when a need to con-
front hazard consequences prevails, adaptive mechanisms can be
established within the fabric of a society. 

In locations characterized by less frequent hazard activity, however,
a more challenging risk management environment faces the emer-
gency planner. If they are to rise to this challenge, emergency man-
agement planners need knowledge of the characteristics and process-
es that underpin a capacity to adapt to hazard consequences and they
need to develop strategies to instill these into the fabric of communi-
ties at risk. Furthermore, they have to do so in the context of evolving
hazard-scapes. 

The hazards that communities will face will change over time. For
example, growth of residential development in the peri-urban envi-
ronment has increased risk from wildfire hazards. Changes in land use
patterns (e.g., farming, land clearance, industrial development) have
increased environmental degradation. Change is also emanating from
factors such as global warming. This may result in areas which have
previously enjoyed relatively benign relationships with their environ-
ment experiencing risk from new sources. Clearly, understanding the
hazards that represent the source of adaptive pressures is an important


