


DISASTER RESILIENCE





Second Edition

DISASTER RESILIENCE

 An Integrated Approach

Edited by

DOUGLAS PATON, Ph.D.
School of Psychological and Clinical Sciences

Charles Darwin University
Darwin

Northern Territory
Australia

DAVID JOHNSTON, Ph.D. 
Joint Centre for Disaster Research

Massey University
Wellington

New Zealand

and



Published and Distributed Throughout the World by 
 
 

CHARLES C THOMAS • PUBLISHER, LTD.
2600 South First Street

Springfield, Illinois 62704

This book is protected by copyright. No part of
it may be reproduced in any manner without written
permission from the publisher. All rights reserved.

© 2017 by CHARLES C THOMAS • PUBLISHER, LTD. 

ISBN 978-0-398-09169-9 (paper) 
ISBN 978-0-398-09170-5 (ebook)

First Edition, 2006
Second Edition, 2017

With THOMAS BOOKS careful attention is given to all details of manufacturing 
and design. It is the Publisher’s desire to present books that are satisfactory as to their 
physical qualities and artistic possibilities and appropriate for their particular use. 
THOMAS BOOKS will be true to those laws of quality that assure a good name

 and good will.
 

Printed in the United States of America
TO-C-1 

 

Library of Congress Cataloging-in-Publication Data

Names: Paton, Douglas, editor. | Johnston, David Moore, 1966- editor.
Title: Disaster resilience : an integrated approach / edited by Douglas 
 Paton, PhD and David Johnston, PhD.
Description: Second edition. | Springfield, Illinois: Charles C Thomas, 
 Publisher, Ltd., [2017] | Includes bibliographical references and index. 
Identifiers: LCCN 2017009651 (print) | LCCN 2017019836 (ebook) | ISBN 
 9780398091705 (ebook) | ISBN 9780398091699 (pbk)
Subjects: LCSH: Disasters--Social aspects. | Natural disasters--Social 
 aspects. | Hazardous geographic environments. | Risk management. | 
 Emergency management. | Preparedness. | Community organization. | 
 Resilience (Personality trait)
Classification: LCC HV553 (ebook) | LCC HV553 .D58 2017 (print) | DDC 
 363.34/7--dc23
LC record available at https://lccn.loc.gov/2017009651



v

CONTRIBUTORS

Julia Becker, PhD is Team Leader of the Social Science Team at GNS Science, New 
Zealand, and Programme Leader of the Societal Impact of Hazards (SIH) research 
program. She has undertaken work in community resilience, risk reduction for land-
use planning, emergency management and warnings across weather, flooding, coastal 
issues, volcanic, earthquake, tsunami and landslide hazards. Her recent work has fo-
cused on how to develop earthquake resilience and improve aftershock communica-
tion following the Canterbury earthquakes. Julia has worked extensively with central 
and local government on many projects ranging from improving land-use planning 
through to how to build resilience in communities.

Arkady Bolotin, PhD was born in St.-Petersburg, Russian Federation, in 1959. After 
graduation from St.-Petersburg Technical University in 1982, he had been working as 
a research fellow in Kyrghyz Institute of Oncology and Radiology, Bishkek, Kyrghyz 
Republic for ten years before emigrating to Israel in 1995. He was awarded Ph.D. 
degree in Physics and Mathematics by Biophysics Institute of Russian Academy of 
Science in 1988. Since his immigration to Israel, Bolotin serves at different positions 
in Department of Public Health of Ben-Gurion University of the Negev, Beersheba, 
Israel. He is the author of more than 90 scientific publications.

Petra Buergelt, PhD is a lecturer and researcher at Charles Darwin University. She 
is exploring the psychological and environmental factors and processes that influence 
DRR for various natural hazards across diverse countries and Indigenous people 
using qualitative research. Petra published over 60 books, chapters, peer-reviewed 
papers, government reports, and conference presentations. 

Kirby Clark, BSc recently completed her Honours degree at the University of Tas-
mania. She is now training to be an organizational psychologist. 

Dr. Odeya Cohen, PhD is Head of the Masters program, Department of Emer-
gency Medicine. She is a researcher in the PREPARED Center for Emergency Re-
sponse Research at Ben-Gurion University of the Negev, Israel. Researcher, European 
H2020 grant. Her MEM dissertation dealt with health legal preparedness for emer-
gency scenarios in Israel. Her study developed the Conjoint Community Resilience 
Assessment Measure (CCRAM) tool with a focus on research methodology and sta-
tistical modeling



vi Disaster Resilience

Prof. Limor Aharonson-Daniel, PhD specialized in injury epidemiology, and the 
academization of the field of emergency preparedness and response. She is the found-
ing director of PREPARED Center for Emergency Response Research, headed the 
Department of Emergency Medicine in the Faculty of Health Sciences between 2011-
2016, and now serves as Vice-Rector for International Academic Affairs. 

Belinda Davis is a PhD candidate at RMIT University, Melbourne, focusing on chil-
dren and gender in relation to climate change adaptation and disaster risk reduction. 
She previously worked at Northumbria University on the emBRACE (Building Re-
silience Amongst European Communities) project. Belinda has a BSc (Hons) from 
Deakin University, Melbourne, where she undertook research to develop a typology 
of human values to the natural environment.

Jezamine R. De Leon, PhD is a registered psychometrician, registered guidance 
counselor, and a certified specialist in industrial-organizational psychology in the 
Philippines. Dr. De Leon serves as a consultant to various government agencies and 
private organizations in the Philippines. Her career philosophy focuses in helping 
people build hope and have empowered lives through research, education, counsel-
ing, training, community service, and broadcast media. 

Stephen Garnett is Professor of Conservation and Sustainable Livelihoods at 
Charles Darwin University. He has worked on environmental issues in the tropics for 
nearly 40 years, often in places that are hot and uncomfortable, so brings first hand 
understanding of the issues that will come as hot weather becomes more prevalent. 
He also works on the effects of climate change on biodiversity and is helping devise 
appropriate and affordable adaptation strategies.

Diklah Geva, PhD founded and serves as the head of IntegriStat (www.integristat.
com). Her professional experience includes: statistician at West Pennsylvania Psychi-
atric Institute; established a statistical service at Wolfsan Medical Center; biostatisti-
cian consultant for the Israeli biotech industry, and consultant to the Ministry of 
Health, Institute for Quality and Standards of medical products. Recently Diklah as-
sumed post as head statistician at the Israeli Association of Cardiovascular Clinical 
Trials. 

Lisa Gibbs, PhD is Associate Professor and Director of the Jack Brockhoff Child 
Health and Wellbeing Program in the Centre for Health Equity and Co-Chair of the 
Children’s Lives Research Initiative (University of Melbourne). She is the Academic 
Lead for Community Resilience and Public Health in the University’s Centre for Di-
saster Management and Public Safety. She explores sociocultural and environmental 
influences on health and wellbeing and leads a research program focussing on mental 
health, social connections, and resilience.

Prof. Avishay Goldberg, PhD is Deputy rector of Ben-Gurion University of the 
Negev, Israel and also a staff member of the Health Systems Management Depart- 



Contributors vii

ment and of Emergency Medicine Department. Has a PhD in Health Systems Man-
agement at Ben-Gurion University and a Masters in Public Health at the Uniformed 
Services University of the Health Sciences, Maryland, U.S.A. Served in the IDF 
Medical Corps; Has published many articles in Health Care Policy and Management 
and in Disaster Management Journals.

Gertrud Hatvani-Kovacs is an Architect-Engineer and Building Energy Auditor 
graduated with an MSc degree from the Budapest University of Technology in 2007. 
Since her graduation she has worked in engineering design and later in the project 
management of sustainable office building developments. As a LEED AP, she con-
tributed to the design and execution of the first LEED Platinum building in Hungary. 
She commenced work on her PhD in September 2013. Her research interest includes 
heat stress resilience and healthy built environment. 

David Johnston, PhD is a Senior Scientist at GNS Science, Director of the Joint 
Centre for Disaster Research at Massey University and a Professor in the School of 
Psychology at Massey University, New Zealand. He conducts multidisciplinary 
theoretical and applied research involving physical and social scientists from several 
organisations and countries. His research focuses on human responses to volcano, 
tsunami, earthquake and weather warnings, crisis decision-making, and the role of 
public education and participation in building community resilience.

Melanie Irons, PhD is a Lecturer in the School of Psychological and Clinical Sci-
ences at Charles Darwin University, in the Northern Territory of Australia. Melanie’s 
PhD explored the use of social media by emergent groups after disaster events. Her 
research focuses on using new technologies to assist community engagement during 
and after disasters. Melanie has received several Resilient Australia awards from the 
Australian Government for her work in this field.

Li-ju Jang, PhD is Associate Professor in the Department of Social Work at National 
Pingtung University of Science and Technology. Her research interests are disaster re-
silience, community resilience, and post-traumatic growth.

José Kerstholt is senior scientist at TNO, Department of Human behavior and 
Organizational Innovation, and professor at the University of Twente, Department of 
Psychology of Conflict, Risk and Safety. Her recent research focusses on community 
resilience, both at individual and community level, the role of institutions and new 
forms of collaboration. She is involved in several European projects such as DRIVER, 
on crisis management, and INSPEC2T on enhancing cooperation between citizens 
and police. José is member of several national and international working groups, and 
regularly publishes her research in scientific and trade journals. 

Kaori Kitagawa, PhD is a Research Fellow in the Cass School of Education and 
Communities at the University of East London. Her research interests include disaster 
education, community resilience, public pedagogy, lifelong learning and comparative 



viii Disaster Resilience

education. Since engaging in an ESRC-funded project, Critical Infrastructure Failure 
and Mass Population Response (2012–15), she has published papers examining the 
intersections of the aforementioned fields. She is currently studying the notion of 
‘everyday preparedness.’

Vittorio Leone, PhD is an independent researcher, a retired full professor of Silvi-
culture and Forest Fire control at the University of Basilicata, in Italy, and a member 
of prestigious Italian Academies (A. dei  Georgofili, A. Italiana di Scienze Forestali). 
His main interests are wildfires under the perspective of a complex socio-economic 
phenomenon, and fire ecology. He is author of more than 180 papers, mainly cover-
ing the fields of the analysis and interpretation of wildfire causes.

Dmitry Leykin is a PhD student at the PREPARED Center for Emergency Re-
sponse Research, the Faculty of Health Sciences, Ben-Gurion University of the 
Negev. His topics of research include social media analytics, crisis computing, citizen 
sensing, behavioral text data mining, applied behavioral science, and community 
resilience. He is focusing on the detection of stress coping profile from social media,as 
a tool for improved crisis communication.

Colin MacDougall is Professor of Public Health at Flinders University and Honor-
ary Principal Fellow at University of Melbourne. His major interest is exploring how 
children experience and act on their worlds. He has taught on children’s research in 
New Zealand; Hamburg and Stendhal in Germany; and in the European Master’s 
and French Public Health Programs. He co-convenes the Child Health Special Inter-
est Group for the Public Health Association of Australia. 

Ljubica Mamula-Seadon, PhD is a founding member and a former president of the 
Environment Institute of Australia and New Zealand and a founding member of the 
NZ Risk Management Society. She has contributed to national and operational resil-
ience and disaster management policies in New Zealand and internationally. She is a 
member and convener of the Cabinet-level multinational resilience policy group 
from the US, the UK, Sweden, the Netherlands, Germany, Canada, Australia, Singa-
pore, and Japan. She developed and led the Resilience program at the Ministry  
of Civil Defence & Emergency Management, New Zealand where she was res- 
ponsible for Resilience, Recovery, Infrastructure, and Welfare program of work.  

John McClure, PhD is Professor in Psychology at Victoria University of Wellington. 
He has published over 60 peer reviewed research papers. He led research funded by 
the New Zealand Earthquake Commission (EQC) on factors affecting different types 
of preparedness in businesses and households, and risk judgments about low fre-
quency hazards such as earthquakes. He has examined the effects of different mes-
sages on citizen’s fatalism and their beliefs that earthquake damage or climate change 
can be prevented and how message framing can influence citizens ability to see how 
actions can influence their safety and increase their resilience. 



Contributors ix

Simon Moss, PhD is an Associate Professor at Charles Darwin University. His pri-
mary research interest concerns how characteristics of organizations and societies, 
such as inequality of income or leadership, influence the brain functioning—and ulti-
mately the mood, creativity, intuition, engagement, honesty, and altruism—of individ-
uals. To investigate these issues, Simon has published a range of books and articles in 
the fields of leadership, personality, motivation, integrity, and stress. 

Carol Mutch is Associate Professor and Head of School in the School of Critical 
Studies in Education at The University of Auckland. She has worked as a teacher, 
teacher educator, policy advisor and academic. Carol has published books, chapters 
and articles on education policy, curriculum development, research methods, social 
studies and citizenship education. Her current research focuses on the role of schools 
in disaster response and recovery following the devastating 2010/2011 Canterbury 
earthquakes.

Prof. Lahad Mooli, PhD is a senior medical and education psychologist, professor 
of Psychology and Dramatherpay at Tel Hai College, He is a leader of numerous 
professional recovery programs after natural and human-made disasters worldwide, 
a former advisor to Ministries in Israel and abroad, NATO and UNICEF 
international. He is the author or co-author of 34 books and many articles on the use 
of integrative approach to treat PTSD and grief, communities under stress, resiliency, 
and the healing powers of the imagination. 

Dr. Ioannis Michaloudis is a visual artist, academic, and a leading researcher in Art 
& Science. He was the first to research using NASA’s nanomaterial silica aerogel in 
visual arts and design. After receiving a Fulbright Award, in 2001 he undertook post-
doctoral research on art and technology at Massachusetts Institute of Technology 
(MIT). In 2006 he was the first living artist who had a solo exhibit in the Museum of 
Cycladic Art in Athens, Greece. In 2007 he won the Golden Lighthouse in the XXIV 
Biennale of Alexandia, Egypt. He is the author of 12 papers and one book chapter. 

Hana Morrissey was a senior lecturer at Charles Darwin University. She has exten-
sive military and civilian management experience and has been registered as a phar-
macist in Australia since 1991. She has practice certificate in emergency disaster 
response (University of Queensland) and she is an accredited master-instructor in 
mental health first aid for adults, youth, work-place and tertiary-education students. 
Hana served for 20 years in the Australian Regular Army and now moved to the 
Active Reserve at the rank of Major in 2011. 

Peter O’Connor is Professor of Education and Director of the Creativity Research 
Initiative at the University of Auckland. In 2012 he was named the Griffith University 
School of Education and Professional Studies Alumnus of the Year for his contribu-
tions to social justice and applied theatre



x Disaster Resilience

Douglas Paton, PhD is Professor of Psychology and Disaster Risk Reduction at 
Charles Darwin University in the Northern Territory. He researches all-hazards and 
cross-cultural aspects of disaster risk reduction.

Etan Pavavalung, an indigenous Paiwanese, was born in Davalan Village, Pingtung 
County, Taiwan. The name Etan inherits from his mother’s father; this ancient Paiwan 
name has its meaning—“brave.” Pavavaljung is the family which is inherited from his 
father. Since Typhoon Morakot devastated areas of Taiwan in 2009, Etan created a 
form of “modern writing” to rebuild everyday tribal aesthetics. He developed the 
“trace, layer, carve and paint” to create a new style of interpreting and depicting post-
disaster dreams and strengths. It is hoped that this style not only presents a new 
visual art form but impacts how people learn to hear the Earth and its breath, the 
wind, and to comprehend ‘vecik’ in life and aesthetics.

P.S.D.V. Prasadarao is Director of the Psychology Clinic, Charles Darwin Univer-
sity, Australia and is a faculty member in the Clinical Psychology program. He is a 
registered clinical psychologist and a Fellow of the Indian Association of Clinical Psy-
chologists and a member of the New Zealand Association of Clinical Psychologists. 
His current interests include clinical geropsychology, neuropsychology of older per-
sons, neuroprotective factors of the brain, and the role of culture in health and 
illness.

Adam Rose is Research Professor in the Price School of Public Policy and Faculty 
Affiliate of the Center for Risk and Economic Analysis of Terrorism Events 
(CREATE), University of Southern California, Los Angeles, California. The research 
contained in this paper was supported by a grant from the U. S. National Science 
Foundation.

Jane E. Rovins, PhD, MPH, CEM is CEO of Disaster Reduction & Resilience 
(DRR) Solutions, Ltd (Hong Kong) and a Senior Lecturer at Massey University (New 
Zealand). She was the inaugural Executive Director of Integrated Research on Disas-
ter Risk (IRDR) Programme (China). She has worked for the United States Federal 
Emergency Management Agency (FEMA) and was inducted into the International 
Women in Emergency Management Hall of Fame. She cochairs the World Metrolog-
ical Organization (WMO) Working Group on Societal and Economic Research Ap-
plications (SERA). 

Kamaljit K. Sangha, PhD researches in the trans-disciplinary field of Ecological 
Economics at Charles Darwin University, Australia. Her research interests include 
exploring the importance of natural systems for the wellbeing of local and Indige-
nous people and assessing the value of ecosystem services/benefits from natural re-
sources. She is author of a book ‘Ways to live in harmony with nature’ which outlines 
how we can comprehend the importance of Mother nature’ services and benefits in 
our daily living and can contribute for the better management of our natural 
resources.



Contributors xi

Dr. Robert O. Schneider is a Professor of Public Administration at the University of 
North Carolina – Pembroke where he is also the Director of the Masters in Public 
Administration Program.  His research and published work in the field of emergency 
management focuses on hazard mitigation planning and techniques, emergency man-
agement ethics, and emergency management policy.  The author of many peer re-
viewed articles, he is also the author of two recently published books (Managing the 
Climate Crisis: Assessing Our Risks, Options and Prospects and Emergency Management And 
Sustainability: Defining a Profession).

Dr. Cheney Shreve, PhD is an independent scientific consultant, educator, and vol-
unteer with the Gender and Disaster Network (http://www.gdnonline.org). Having 
recently completed a post as a Senior Researcher for the TACTIC Project (tools, 
methods, and training for communities and societies to better prepare for a crisis; 
https://www.tacticproject.eu/) at Northumbria University, she is continuing her re-
search at the nexus of gender, environment, and disasters at home in Seattle. 

Bevlyne Sithole is a founding executive director for the Aboriginal Research Practi-
tioners’ Network (ARPNet) in the Northern Territory Australia and works with four 
traditional owners from Arnhem land who are directors of the network. She is on the 
Collaborative Evaluation Research and Planning (CERP) Panel of the Department of 
the Prime Minister and Cabinet, Australia. Her primary interest is creating ideal 
spaces for Aboriginal people in remote areas to actively participate and contribute to 
the knowledge economy and developing grassroots capacity to conduct participatory 
research and planning. 

Isabelle Skinner, PhD, is a Professor at Charles Darwin University, Australia. Her 
research focuses on evidence-based interventions that improve life for people in rural 
and remote communities. Her research and consultancy work includes: community 
needs analyses; working with communities to co-design services to meet their needs 
such as telehealth and mhealth services. Her recent work with Tasmania Fire Service 
was to co-design and conduct the evaluation for the Bushfire-ready Neighbourhoods 
program in rural Tasmania, Australia.

Nitin Srivastava, PhD is a Consultant for Nikken Sekkei Research Institute (NSRI), 
Tokyo, Japan. He has wide understanding of the housing, urban, and development 
policies. He has also coordinated with both government and nongovernment 
organizations (NGOs) to create a balance in the solutions. His research interests 
include urban and regional planning, urban-rural linkages, urban resilience, and 
development policies.

Yingying Sun, PhD is a Research Fellow of the Japan Society for the Promotion of 
Science. Her research interests include tsunami risk reduction, disaster education and 
urban disaster prevention planning in villages in Japan that are at risk of experienc-
ing large-scale tsunami in the event of a megathrust earthquake in the Nankai trough. 
She developed a new approach to developing skills for tsunami evacuation, called the 
“single-person drill.” 



xii Disaster Resilience

Steve Sutton completed an honours degree in archaeology in 1985. He subsequently 
worked for governments in northern Australia, including being involved in managing 
bushfire and cyclone hazards in the Northern Territory of Australia. Steve has inter-
ests in archaeology, anthropology, and psychology and is studying for a PhD at 
Charles Darwin University on cross-cultural aspects of disaster risk reduction. 

Fantina Tedim is an assistant professor at the Geography Department, Faculty of 
Arts, University of Porto (Portugal) and a University Fellow at Charles Darwin Uni-
versity (Australia). Her interests include vulnerability assessment and management, 
risk communication, and resilience. Her most recent achievement is the project FI—
REXTR-Prevent and prepare society for extreme fire events: The challenge of seeing the “forest” 
and not just the “trees” (2016–2019) which will develop and implements a new model of 
wildfire risk reduction. 

John M. Violanti, PhD is a Full Research Professor in the Department of Epidemi-
ology and Environmental Health, School of Public Health and Health Professions, 
University at Buffalo and a member of the University at Buffalo graduate faculty. He 
is a police veteran, serving with the New York State Police for 23 years as a trooper, 
criminal investigator, and later as a coordinator of the Psychological Assistance 
Program (EAP) for the State Police. He has authored over 100 peer-reviewed articles 
on police stress and PTSD, police mortality, and suicide. He has also published 18 
books on police stress, psychological trauma, resilience, and suicide. 

Kerstin Zander is Senior Research Fellow at Charles Darwin University. She holds 
a PhD in Environmental and Resource Economics from University of Bonn. Since 
2007 she lives and works in Australia, mainly on the nexus between people and 
nature. One of her main research interest is the economics of climate change and the 
socio-economic dimension of adaptation, particularly to rising temperatures.



xiii

PREFACE

Events such as the December 26th 2004 Indian Ocean tsunami, Hurricane 
Katrina in 2005, and the Japanese earthquake and tsunami in 2011 have 

provided unfortunate reminders of the susceptibility of many communities to 
devastating losses from natural hazards. These events provided graphic 
illustrations of how extreme hazard events adversely impact on people, affect 
communities, and disrupt the community and societal mechanisms that serve 
to organise and sustain community capacities and functions. While societies 
and citizens are powerless to prevent the occurrence of, for example, the 
seismic, volcanic, and tsunami activity that arises from plate tectonics, there is 
much they can do to mitigate their risk and to understand and manage the 
consequences they could experience should disaster occur. The construct that 
has come to epitomize how this is done is resilience.  

This book describes resilience in terms of how interdependence between 
societies, citizens and environment creates a need to develop policies, plans 
knowledge, competencies, relationships that progressively support the 
development of strategies that facilitate the ability of societies and citizens to 
co-exist with an environment that presents opportunities and amenities, but 
also challenge and change. If the recommendations, resources, and practices 
contained in this volume can be developed in sustainable ways, estimates of 
community capability to anticipate, cope with, adapt to, recover from, and 
learn and develop from natural hazard events will increase substantially, as 
will confidence in the planning and policies that define societal responsibility 
and the actions they stimulate to develop resilience in societies and citizens 
who must co-exist with generally beneficial, but periodically hazardous 
environmental processes.

              Douglas Paton
            David Johnston
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Chapter 1

CO-EXISTING 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

Fifty-thousand years ago, it has been estimated that there were some 5,000 
humans on planet earth. The intervening millennia have seen this grow 

(and exponentially over the past 100 or so years) to over seven billion. During 
this time, humans have colonized every corner of the globe (except Antarc-
tica) and demonstrated their capacity to cope with, adapt to and recover from 
many threats and challenging circumstances, including natural disasters, 
famine, flood, pestilence, disease and climate change, along the way (e.g., 
Burton, Diringer & Smith, 2006). As climate change looms as a significant 
threat to all humanity, and at a time of considerable political and social reluc-
tance to accept the need to respond to this challenge, it is perhaps ironic  
that the human capacity to adapt and change may be due to that very 
phenomenon. 

Slezak (2015) reviewed evidence suggesting that it was environmental 
change, rather than a specific environment, that drove human evolution. The 
research Slezak reviewed suggests that in environments in which substantial 
climatic shifts occurred every 10,000 to 20,000 years (over a period of a few 
million years), humans with a capacity to change and adapt to these dynamic 
conditions would have been selected for. While the work discussed by  
Slezak remains tentative, it is possible to speculate that the legacy of such 
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experiences has been a capacity to adapt to environmental change in modern 
humans that underpins the beliefs, behaviors and relationships encapsulated 
in contemporary understanding of “resilience.” One thing is for certain, a 
need to be responsive and adaptive to environmental challenge and change is 
a capability that is becoming increasingly important for people, communities 
and societies. 

Responding to Challenge and Change

A prominent reason why being responsive and adaptive to environmental 
challenge and change is important derives from the growing risk societies and 
citizens the world over face from the action of natural processes, such as 
volcanic, wildfire, storm, flooding, tsunami and seismic phenomena. Given 
the dynamic and complex nature of the characteristics and behaviors of these 
phenomena (Gregg & Houghton, 2006), it is not surprising that effectively 
managing the risk they pose is not a straightforward task. 

Objectively, societal risk from natural hazards is constantly increasing. 
Even if the probability and intensity of the activity of the natural phenomena 
that create the hazards societies and citizens will encounter remain constant, 
factors such as continuing population growth and economic and infrastructure 
development in at-risk areas, are making incremental contributions to the 
potential magnitude and significance of the loss and disruption societies and 
citizens experience when disasters occur. 

It is not possible for societies and citizens to directly influence the natural 
sources of the hazards (e.g., the seismic, volcanic and tsunami activity that 
arises from plate tectonics) they face. There is, however, much they can do to 
mitigate their risk and to understand and manage the consequences they 
could experience should disaster occur. The construct that has come to 
epitomize how this is done is resilience. This book explores how adding an 
environmental co-existence perspective can assist understanding the 
multifaced and dynamic nature of resilience. First, it is pertinent to ask why 
placing emphasis on environmental co-existence can complement and 
contribute to understanding risk management in general and resilience in 
particular. 

Co-existing with a Hazardous Natural Environment

Decisions regarding the location of societal development have often 
reflected the association between geological and other natural processes and 
the resources and amenities (e.g., fertile soils, natural harbours, navigable 
rivers that serve as commercial highways, forests and wood products, water 
supplies, coastal and mountain scenery etc.) they create for societies and 
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citizens. The fact that the activities societies and citizens engage in to secure 
beneficial outcomes from their environment (e.g., where and how they build 
cities, develop economies through environmental resource use, harvesting 
forests, develop on flood plains, etc. —see Chapter 2) contribute to their ever-
growing risk provides the fundamental rationale for including a co-existence 
perspective in how resilience is conceptualized. A co-existence framework 
may facilitate resilience by reconciling societal development goals with the 
concomitant need to manage risks emanating from the environmental context 
in which development is situated. There are precedents to adopting this kind 
of think to frame risk management. 

A conceptualization which seeks to balance development with the 
proactive management of the challenges environmental processes present to 
societies and citizens is consistent with the original definition of risk. Dake 
(1992) discussed how the term risk originally defined a process of accounting 
for the gains and the losses that arise in circumstances in which chance 
influences outcomes. This way of thinking about risk, as a combination of 
gains and losses, echoes the meaning inherent in the Chinese symbol for 
crisis. By defining it as a mix of a ‘danger’ and an ‘opportunity,’ a crisis is 
represented as an event from which both losses and gains can ensue. Which 
outcome occurs, gain or loss or the balance between them, is something that 
is amenable to human intervention. The application of the concept of resil-
ience is intended to tip the balance in favour of gains and development. 

If the reality of being faced with potential gains (from environmental 
situation and characteristics) and potential losses (when the action of 
environmental processes turn hazardous) can be anticipated, societies and 
citizens can take steps to minimize potential losses and optimize the 
attainment of environmental gains. If transferred to a societal risk management 
setting, a co-existence framework thus affords opportunities for risk 
management to contribute to reconciling the benefits of sustainable societal 
development with the management of the periodic hazard activity that occurs 
when nature presents societies and citizens with its more malevolent side 
(Paton, 2000; Tobin, 1999). Pulling these various threads together, this book 
describes resilience in terms of how interdependence between societies, 
citizens and environment creates a need to develop policies, plans knowl-
edge, competencies, and relationships that progressively support the develop-
ment of strategies that facilitate the ability of societies and citizens to co-exist 
with an environment that presents opportunities and amenities, but also chal-
lenge and change. 
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