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Foreword
“Perspectives on Social Vulnerability” is a title that suggests some of the fundamental aspects of the
multidisciplinary, debate-filled, and policy relevant research surrounding the impact of shocks groups
at risk from multiple stressors. This publication is the first SOURCE dedicated to examining the state of
research and emerging perspectives on social vulnerability. The volume is part of a larger effort by the
United Nations University Institute for Environment and Human Security (UNU-EHS) to consolidate
research on social vulnerability and facilitate science that increases the understanding, and proposes
possible solutions to manifestations, of social vulnerability to environmental and social stressors. In
response to a growing need for knowledge about social vulnerability UNU-EHS began forging new
partnerships to fill knowledge gaps and foster a corps of scientists to address complex questions
surrounding the multiple aspects of vulnerability, including social vulnerability.
UNU-EHS and Social Vulnerability Research
Three complementary components make up our approach to addressing social vulnerability. First,
UNU-EHS provides, in partnership with the Munich Re Foundation, leading academics a platform for
expanded research on social vulnerability. In 2005 we set up the Munich Re Foundation Chair on Social
Vulnerability. The partnership complements other research on vulnerability at UNU-EHS, such as linkages
between human and environmental systems. Second, we link the research of young and established
researchers at the annual Summer Academy. The 2006 Summer Academy presented a unique platform
to exchange experiences and fortify research networks outside of traditional academic fora. Academy
participants debated the state-of-the art in social vulnerability science, including aspects such as water
availability and sanitation, flood and drought, poverty and the lack of risk awareness. Of particular
importance were interdisciplinary analysis and the search for sustainable policy recommendations. And
finally, UNU-EHS explores ways to mainstream social vulnerability into vulnerability assessment. The
Expert Working Group on Vulnerability (EWG) is a forum for discussion and documentation of the
challenges and progress in conceptualizing and reducing vulnerability to shocks and disasters.
The Current Volume
Following the introductory chapter by the editor, this volume has three sections. Chapters in the first
section address general frameworks for thinking about social vulnerability to multiple stressors. The
second section includes chapters that examine some of the factors that contribute to social vulnerability.
This section features case studies of water scarcity in Cochabamba Bolivia, migration following Hurricane
Katrina, and flood risk management in Mexico. Each of these case studies examines key factors that
contribute to or alleviate social vulnerability. The third section of the volume looks at practical
applications of research in social vulnerability. This section highlights applied research in GIS technologies used to locate refugee camps, water management in megacities, and types of interventions
that build institutional resilience to stressors like natural disasters. These chapters underscore the
importance of examining social vulnerability when designing and implementing policy.
Outlook: Network of Research on Social Vulnerability
By creating bridges between young and established researchers, and bringing together experts from
academia and policy, UNU-EHS facilitates networks in social vulnerability research. Each of the components
described above involves collaboration with key scientists, policy makers and other stakeholders. This
approach allows us to play a catalyst role in expanding knowledge about social vulnerability. We hope
in coming years that this nexus for social vulnerability research will amplify the message that social
vulnerability must be addressed in order to lower the risk among the world’s most vulnerable people.

Janos J. Bogardi
Director UNU-EHS
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Foreword
Under the motto “From Knowledge To Action”, the Munich Re Foundation acts as a catalyst for knowledge accumulation and implementation and strives to serve people at risk.
In 2005, the Foundation entered into a partnership with the United Nations University Institute for
Environment and Human Security (UNU-EHS) to support and initiate policy-relevant research on social
vulnerability. Together we have established a Chair on Social Vulnerability at UNU-EHS.
The Chair, consisting of four designated chairholders acting on a rotating basis and assisted by an
Academic Officer, Dr. Koko Warner, explores the cultural and economic dimensions of social vulnerability including institutional and governance factors. Four internationally renowned professors hold the
Chair:
• Prof. Dr. Úrsula Oswald-Spring, Universidad Nacional Autónoma de México (UNAM) – Psychologist
and politician, environmental and gender specialist – 2005/2006;
• Prof. Dr. Hans-Georg Bohle, University of Bonn, Germany – Geographer and expert on poverty
and resilience, focus India – 2006/2007;
• Prof. Dr. Anthony Oliver-Smith, University of Florida, USA – Anthropologist on Central America
specialising in migration and displaced persons – 2007/2008; and
• Prof. Dr. Thomas E. Downing, Stockholm Environment Institute, United Kingdom – Climate and
environmental scientist – 2008/2009.
Special attention is given to indigenous perceptions, participatory approaches, and community-based
coping practices to detect and reduce vulnerability. Working with UNU-EHS on social vulnerability
capitalizes on each organisation’s focus on human well-being amidst changing global conditions.
The goal is to develop a cutting-edge research and policy implementation agenda on social vulnerability, and to provide a platform for dialogue between young scientists, established experts and UN
representatives working at the intersection of development, sustainability and social vulnerability.
The annual Summer Academy linking up young researchers, senior scholars, and other experts is one
of our major activities within the Chair network on social vulnerability. The first academy took place in
the summer of 2006 at Schloss Hohenkammer, Germany. UNU-EHS and the Munich Re Foundation
invited 15 experts and 23 selected PhD candidates from twelve countries in four continents. Nine of
the students came from developing countries. The cross-disciplinary character of social vulnerability
issues was mirrored by the participants’ backgrounds in fields as broad as anthropology, geography,
hydrology, economics, engineering, and sociology . Participants debated the state-of-the-art in social
vulnerability science, including aspects such as water availability and sanitation, flood and drought,
poverty, and the lack of risk awareness. Of particular importance were interdisciplinary analysis and the
search for sustainable policy recommendations (the programme, presentations, and proceedings can
be found online at www.ehs.unu.edu and www.munichre-foundation.org).
This volume contains perspectives that bring together some of the recent thinking on the complex
factors contributing to social vulnerability with chapters dedicated to individual research contributions
as well as to growing research networks.
We hope this volume will help readers reflect on the factors that contribute to social vulnerability, with
a view to helping people most at risk when disasters strike.

Thomas Loster
Chairman of the Munich Re Foundation
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Executive Summary
Koko Warner
Water-related disasters have in recent years drawn increasing scientific and popular attention to
examine not only hazards themselves, but the social conditions that influence how people are affected
by such disruptions. Decision makers demand improved understanding of the factors that make certain
demographic groups vulnerable to stressors. This understanding shapes policy responses to foster
resilience, and methods to move from knowledge to action, to reduce the vulnerability of society to
multiple stressors including water-related risks. Experts share a growing consensus that understanding
vulnerability is vital to reducing the negative effects of crises, disasters, and other shocks on society.
Social vulnerability is one dimension of vulnerability to multiple stressors and shocks, including
natural disasters. Social vulnerability to disasters refers to the inability of people, societies, and organizations to withstand adverse impacts from multiple stressors to which they are exposed. Social vulnerability is due in part to characteristics inherent in social interactions, institutions, and systems of cultural
values. The multidisciplinary field of social vulnerability research has emerged to address these
complexities. Its goal is to provide the scientific basis upon which to investigate, assess, and recommend actions for the reduction of vulnerability factors. Recognizing the need to fill gaps in knowledge
and policy understanding, the United Nations University Institute for Environment and Human Security
and the Munich Re Foundation formed a partnership to contribute to research on social vulnerability and
progress from knowledge to action. Under this partnership, the Chair on Social Vulnerability was created
with four renowned professors appointed to hold the chair over a four-year period. The project also
established an annual Summer Academy. The purpose of the academy is to bridge knowledge between
established scientists and doctoral students working on social vulnerability topics.
In the summer of 2006 a group of international experts and PhD candidates participated in the first
annual Summer Academy, with a special focus on water-related vulnerabilities. The academy added
fresh momentum to research on practical solutions to increasingly complex challenges that contribute
to social vulnerability worldwide. These challenges include water risks and resource scarcity, poverty
and climate change, and a spectrum of other stressors. The experts prioritized the following issues for
action to understand and reduce social vulnerability:
Research
– Create a common understanding of social vulnerability – its definition(s), theories, and measurement
approaches;
– Aim for useable science that produces tangible and applied outcomes;
– Advance tools and methodologies to reliably measure social vulnerability.
Public Awareness
– Strive for better understanding of contains nonlinear relationships and interacting systems (environment, social and economic, hazards), and present this understanding coherently to maximize
public understanding;
– Disseminate and present results in a coherent manner for the use of lay audiences. Develop straight
forward information and practical education tools;
– Recognize the potential of the media as a bridging element between science and society.
Policy
– Involve the local communities and stakeholders that are considered in vulnerability studies;
– Strengthen people’s ability to help themselves, including an (audible) voice in resource allocation
decisions;
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– Create partnerships that allow stakeholders from local, national, and international levels to contribute
their knowledge; and
– Generate trust individually and locally. Promote ownership of vulnerability reduction efforts.
Debate and ongoing discussion surround the causes and possible solutions to social vulnerability. In
cooperation with scientists and policy experts worldwide, a new force is gathering around practiceoriented research in this area. This volume is dedicated to extending the knowledge and contributing
to the reduction of social vulnerability worldwide.
In the first section of this SOURCE, three authors discuss frameworks for relating social vulnerability to
multiple stressors. Their chapters discuss how groups of people think about risk, how policies designed
to prepare social systems for anticipated shocks can fail if the framework for considering social vulnerability is not considered. Kuhlicke discusses the role of knowledge in reducing risk. He emphasizes that
knowledge itself does not mitigate a disaster. Rather, a key question to ask is “which knowledge is
applied by which means and to which end?” Kuhlicke explores dimensions of knowledge, learning,
ignorance and forgetting, to reach conclusions relevant for how social vulnerability is approached in
modern society. The next author, DeVries, addresses a related topic of memory and temporal vulnerability. DeVries explores how social memory and perception affects a group of people´s ability to
prepare for and withstand shocks, and why surprises may occur even when preparedness measures
have been made to avert the worst consequences of an anticipated shock. Sakdolparak completes the
first section with a chapter devoted to outlining an analytical framework of social vulnerability, which
also serves to illustrate a specific case study of health and water in Chennai, India. These chapters
challenge the reader to conceptualize social vulnerability as an embedded aspect of human systems
and not only a factor that is present during and immediately after a disaster.
The second section of the volume turns its attention to some of the factors that contribute to social
vulnerability in illustrative case studies. Wutich describes the effects of urban water scarcity on the
residents of a squatter settlement in Cochabamba, Bolivia. Her findings indicate patterns of vulnerability among families with fewer assets and less access to market systems – patterns that can be understood more clearly through a lens of social-ecological systems theories. In the next chapter, Lopez
describes a case study of the social structure of poor and undocumented informal immigrants in New
Orleans during and after Hurricane Katrina. Lopez finds that these groups foster social solidarity by
applying traditional elements of social capital. This actually strengthened group identity and
cooperation. Such aspects of social capital helped these groups survive in the aftermath of Hurricane
Katrina. Lopez´s findings point to the importance of links between cultural factors and social resilience
to natural threats. In the last chapter of this section, Briones reports a case study on flood risk in Oaxaca,
Mexico. He finds that political considerations contribute to build a context of social vulnerability, and
argues that political conflicts can lead to predictable patterns of social vulnerability. Briones shows how
disagreements over land and water resources lead to higher flood risk for socially marginal groups.
These factors – social ecological, culture, and political considerations – are three of the driving factors
behind social vulnerability. Future research will further examine these and other factors.
The third section of the volume looks at practical applications of research in social vulnerability. Verjee
describes how the use of GIS technologies have been used to locate refugee camps in better harmony
with local water and environmental conditions, leading to better hygiene, water, and health for the
inhabitants of the camp. This chapter illustrates how geospatial and other technologies can be used in
combination with research in social vulnerability to address practical needs and improve the ability of
groups of people to deal with risk. In the next chapter, Sosa looks at water management policy in Mexico
City. She analyses the efficiency of the megacity´s water management regime and offers policy
recommendations to improve the ability of vulnerable groups to access water and manage social
vulnerability due to water problems. Sosa´s chapter highlights how specific policy areas can affect the
social vulnerability of marginalized groups, as well as opportunities to reduce that vulnerability through
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existing policy channels. Olson examines the types of interventions that build collaboration and resilient
civil society social structures following disasters. Her work again underscores the importance of
examining social vulnerability when designing and implementing policy.
In the future, links will be strengthened between ongoing expert work and the outcomes of the summer
academies to fill knowledge gaps about causes of and solutions for social vulnerability.
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Perspectives on Social Vulnerability:
Introduction
Koko Warner

Abstract
This chapter introduces emerging perspectives on social vulnerability. The chapter provides a working
definition of the term, and points out the policy relevance of social vulnerability. It discusses the
importance of examining social vulnerability as a unique research topic that complements risk
reduction studies and practical efforts. The chapter outlines some of the major concerns and debates
surrounding the research area, including thematic foci and methodological approaches. The chapter
concludes with an overview of ten important action areas for social vulnerability research and policy.

I. Introduction
Social vulnerability has attracted attention from policy makers who demand knowledge about how to
manage risk in the face of complex human systems – including challenges of poverty and equity,
environmental and social problems, and a variety of other stressors to society. This chapter introduces
a selection of current perspectives on social vulnerability. The volume aims to expand knowledge for
reducing social vulnerability, and presents research from participants in the 2006 Summer Academy
on Social Vulnerability.

II. What Is Social Vulnerability?
Research on social vulnerability to date has stemmed from a variety of fields in the natural and social
sciences. Each field has defined the concept differently, manifest in a host of definitions and approaches
(Blaikie, Cannon et al. 1994; Henninger 1998; Frankenberger, Drinkwater et al. 2000; Alwang, Siegel et al.
2001; Oliver-Smith 2003; Cannon, Twigg et al. 2005). Yet some common threads run through most of
the available work. What follows is an attempt to provide a basis for discussion and further research: the
“5 w´s of social vulnerability.”

The 5 W´s of Social Vulnerability: What, Who, Where, When, Why
What is social vulnerability? In its broadest sense, social vulnerability is one dimension of vulnerability
to multiple stressors and shocks, including natural disasters. Social vulnerability to disasters refers to
the inability of people, organizations, and societies to withstand adverse impacts from multiple stressors
to which they are exposed. These impacts are due in part to characteristics inherent in social interactions,
institutions, and systems of cultural values. Oliver-Smith states, “the concept of social vulnerability
expresses the multidimensionality of disasters by focusing attention on the totality of relationships in
a given social situation which constitute a condition that, in combination with environmental forces,
produces a disaster” (Oliver-Smith 2003). Examples of social vulnerability could be power relationships
that exclude certain groups or individuals from benefiting from disaster risk reduction or post-disaster
recovery efforts. Such power relationships manifest themselves between individuals or socio-economic
groups, within institutional frameworks, or culturally-determined dialogues about stressors.
Who are those most affected by social vulnerability? Marginalized groups, such as the poor, women,
children and elderly, tend to be the most affected by shocks like natural disasters (Blaikie, Cannon et al.
1994; Enarson 1998). Some groups, such as poor women, may also have coping mechanisms such as
strong social networks that help them survive the negative effects of disruptive shocks ranging from
personal threat to large scale catastrophes (Scott 2000; Olsson, Folke et al. 2004). More needs to be
known about the mechanisms of vulnerability and resilience in groups of people most affected by
shocks.
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Where is social vulnerability the biggest problem? Social vulnerability is found most pervasively and
more extremely in developing countries. Ideally, efforts to reduce social vulnerability go hand in hand
with sustainable development and improvements in quality of life. Yet in cash-scarce contexts, investing
in vulnerability reduction may compete with economic development and contradicts forces of growth.
Conditions such as environmental degradation, water-scarcity or civil conflict are also factors that can
affect spatial concentration of social vulnerability. This is not only a problem between countries but
within countries, i.e. it is laid bare even in developed countries when, for example, large disasters strike
(Cutter, Mitchell et al. 2000). The concept of “hotspots” has evolved to identify, rank, and analyze areas
where social vulnerability and other components of vulnerability are particularly concentrated (Watts
and Bohle 1993; Wu, Yarnal et al. 2002).
When is social vulnerability most apparent? Social vulnerability is most apparent in the immediate wake
of disasters and other shocks when unequal patterns of suffering and recovery gain attention. Because
it is most apparent when calamity occurs, many studies of social vulnerability are found in risk
management literature (Peacock and Ragsdale 1997; Anderson and Woodrow 1998; Alwang, Siegel et
al. 2001; Conway and Norton 2002). However, social vulnerability is a pre-existing condition that affects
a society’s ability to prepare for and recover from a disruptive event. Shocks introduce new social
vulnerabilities as people are exposed to the stresses induced by reconstruction.
Why does social vulnerability persist? Social vulnerability is created through the interaction of social
forces and multiple stressors, and resolved through social (as opposed to individual) means. While
individuals within a socially vulnerable context may break through the “vicious cycle,” social vulnerability
itself can persist because of structural – i.e. social and political – influences that reinforce vulnerability.
In a time when policy directives increasingly focus on reducing aspects of vulnerability – such as poverty,
hunger, disease, etc. – it is critical to understand these reinforcing factors and to address the systems in
which social vulnerability occur. The research strives to identify the key variables, mechanisms, and
processes of social vulnerability. It aims to suggest ways to unravel and dispel the central drivers of
vulnerability so that sustainable improvements can be achieved in making society resilient to stressors
and shocks.
There is a vast literature on how people manage a variety of risks they face in life. One may ask whether
it is necessary to focus on social vulnerability, given already extensive discussion on risk and risk
reduction. At least three key points underline the necessity of examining social vulnerability as a
separate but linked topic to risk reduction and the pursuit of overarching development goals.

III. What Is Unique About Social Vulnerability – Why Not Focus On Risk Reduction?
International attention and effort has been devoted to mainstreaming risk reduction efforts into normal
economic and social development activities (Munasinghe and Clarke 1995; UNDP 2004; UNISDR 2005).
The question arises whether it is necessary to examine the factors surrounding vulnerability through a
new lens; substantial discussions have emerged about the need to rethink the conceptualization of risk
and vulnerability from a holistic perspective (Cardona 2003), including better understanding of human
factors (IDB and ECLAC 2001). The study of social vulnerability is, however, made unique by at least three
characteristics. These enable research on social vulnerability to contribute substantially to understanding how to reduce risk more effectively, and in ways that enhance efforts to reach development
targets (IISD, IUCN et al. 2003; UN 2006). These three characteristics are a focus on people, complex social
systems, and non-structural solutions.
People: The social vulnerability approach focuses on people who are at greatest risk to be negatively
impacted and in greatest need to receive assistance – not only when a disaster or other shock occurs,
but on an ongoing basis. The social vulnerability approach goes beyond individual risks that vulnerable people face (Nakagawa and Shaw 2004; Cannon, Twigg et al. 2005). The focus on social vulnerability considers multi-scalar phenomena, examining the overall relationships of and between individuals,
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organizations, society, and the environment. The focus is on building profound and systemic resilience
to shocks.
Complex social systems: A challenge for research and action is to understand the interaction and relative
importance of factors within social systems that contribute to social vulnerability. Already research
offers a multitude of discipline-specific definitions and theories on social vulnerability. What is needed
now is a multidisciplinary approach to tackle the complexity of social systems, and patterns of vulnerability in those systems. For example, sociologists contribute by advancing knowledge on risk perception and disaster response; geographers develop tools and methods to identify people at risk;
anthropologists investigate local risks and coping strategies, and climatologists add the notion of
adaptation and long-term risks. A multidisciplinary approach to social vulnerability creates integrative
concepts and frameworks so that aspects of complex social systems can be understood in the context
of the entire system and not only from a single scientific discipline.
Considering non-structural solutions: In the past, flood and other risks were mitigated through structural
measures like dams, flood walls, irrigation systems, and other changes to the built environment. Risk
reduction was synonymous with achievements in engineering. However, increasing losses worldwide
suggest that structural measures alone cannot fully address vulnerability reduction (Anderson and
Woodrow 1998; Frankenberger, Drinkwater et al. 2000; Heijmans and Victoria 2001). For example, a
structural failure in the levees in New Orleans triggered massive flooding. In turn, addressing the
flooding was complicated by issues of social vulnerability that had been largely ignored in city risk
management plans (Cutter, Boruff et al. 2003). In this case, structural protection missed the target of
making New Orleans resistant to coastal hazards, and failed to take into account the predisposition of
the people and deficiencies in resilience to cope with and recover. Research on social vulnerability
recommends moving beyond structural measures of risk reduction. It targets root causes of social
inequity and aims to strengthen people’s capacity to respond to and recover from shocks.

IV. The Policy Relevance of Social Vulnerability
Social vulnerability has emerged as a policy-relevant research area, due in part to widening economic
and social gaps between already-developed and less developed countries. Since the 1970s and 1980s,
policy discussions of human welfare have become closely linked to discussions of environmental quality.
Nascent within this concept was the idea of vulnerability, reflected in early publications by ecologists
and social scientists (Holling 1973; Timmerman 1981). Research on the effects of specific stressors like
environmental degradation on society grew during this time period. The Brundtland report (1987)
introduced the concept of sustainable development, followed by broad public discussion and a series
of United Nations summits on environment and sustainable development (World Conferences in Rio
1992 and Johannesburg 2002). As signals of environmental degradation, natural hazards, migration,
and a wide spectrum of other stressors have increased, experts have sought a new concept of human
security and development to guide policy. By the beginning of the 21st century, climate change and
harrowing effects of natural hazards like extended drought or extreme hurricanes (Hoeppe and Pielke
2006; IPCC 2007), crushing economic inequality, disease, lack of resources and resulting migration have
all shaped a new reality for the human security paradigm (Figure 1).
The new paradigm inseparably links humans, their social systems, and their environments and strives
to achieve freedom from fear, freedom from hazard impact, and freedom from want (Holzmann and
Jorgenson 2000; UNDP 2004; Annan 2005). The paradigm has been shaped in part by a recognition of
the need to achieve greater societal resilience and improved environmental conditions among the
world´s most vulnerable people (UN 2006). Research addressing people within their social context can
contribute to policy design to improve environmental and human security.
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Figure 1: The concept of security and development has shifted from state-centric concepts and the apparatus of
macroeconomics and war to a more encompassing concept of human development and security – security from
disruptions natural and social

V. What Are Major Concerns and Debate?
The major concerns and debates surrounding social vulnerability highlight areas where new thinking
is needed in order to achieve the goals in policy guideposts like the Millennium Development Goals (UN
2006) and Hyogo Framework of Action (UNISDR 2005). Some thematic concerns are highlighted here
– including water, policy frameworks, environment, gender, and violence – as well as a key methodological debate.
Thematic Concerns
Water: Scarcity of water and water quality issues are main concerns for the future. The lack of access to
improved water sources makes people susceptible to diseases and deterioration in health, and in the
case of sustenance farmers, threatens their livelihoods. Ultimately, a threat to people’s livelihoods and
their physical health is another factor that contributes to social vulnerability (Epstein 1999).
Policy frameworks: Social vulnerability operates at the intersection of sustainability and development.
Good governance, environmentally sensible choices as well as just economic and social development
reduce social vulnerability to natural hazards. The concept of social vulnerability requires integration into
sustainable development to achieve its full potential and reduce the adverse impacts of external shocks.
Environment: Environmental degradation increases people’s risk to suffer from natural hazards. It is
mostly the poor and marginalized who live in areas of highest risk. Encroaching deserts threaten
people’s livelihoods and strain their resources to recover. Deforestation makes slopes more susceptible
to land-/mudslides and reduces their ability to drain precipitation. Catastrophic landslides that kill
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hundreds of people are common in urban slums. Coastal erosion, drainage of wetlands and the
distruction of mangroves, elevate physical exposure and make people more susceptible to catastrophic
hurricanes (typhoons, cyclones) and storm surges (Dow 1992; Peacock and Ragsdale 1997).
Gender: Factors such as traditional division of labor, limited access to education and health care, lack of
empowerment and entitlement, put women at the forefront of socially vulnerable groups (Morrow
1997; Fothergill 1998). They care for children and the elderly. The home-bound status of many women
often makes them the first victims of variety of stressors (Sapir 1993). Development programs that target
women and girls can directly or indirectly reduce women’s social vulnerability.
Violence: Civil strife and war further complicate the landscape of social vulnerability. Just as social
vulnerability to natural hazards is revealed by disasters, the same is true for violent conditions. When civil
disruptions occur it is expected that socially vulnerable groups will feel the impacts most negatively, and
recover the most slowly. The social vulnerability exposed during violent disruption is an indicator for
both the underlying resilience of a society, as well as a measure of the overall impact and extent of
suffering caused by external shocks. For example, research has found “geographies of violence and
vulnerability” which go beyond direct violence, and explore structural forms of violence and the
ideologies that mobilize and perpetuate violence (Bohle, Downing et al. 1994). This research identifies,
in a systematic manner, the arenas and agendas of violence, the actors involved in violence and the
violent acts committed. The struggles of the civilian population to cope with and adjust to everyday
forms of violence are part of social relations, especially power relations, where violent struggles and
coping behaviour are embedded in specific fields of social power (ibid.).

Methodological Debates: Measuring the “Unmeasurable”
Research on social vulnerability frequently deals with elements that are difficult to measure – either
because data is unavailable or because the factor of interest is difficult to quantify. Debates surround
the question of how to measure the “unmeasurable” in ways that are meaningful to policy makers and
operational institutions in the realm of sustainable development (Bell and Morse 2000).
Policy makers require focused research – an effective mix of rich anecdotal, local information about
social vulnerability linked with measurable indicators, numbers, values upon which political decisions
can be based. Science must respond to this demand through multidisciplinary research providing this
blend of information.
The next step in research is to move beyond description and measurement of social vulnerability to
the creation of tools to analyze the underlying causes and possible solutions (Birkmann 2006). Until
recently, research in this field has described many case studies and local observations. What is needed
now is a set of methodologies that can be used to extrapolate the appropriate findings from the existing
body of case studies on social vulnerability to other geographical areas (Bankoff, Frerks et al. 2004).

What actions can be taken?
“First we must pursue a real understanding of root causes of social vulnerability; then, if necessary and
possible we can try to measure it” (Hans-Georg Bohle)
The discussion of social vulnerability to multiple stressors requires further development. Existing
tools and theories provide the point of departure for building new methods and approaches that
will expand understanding and analyzing social vulnerability.
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Challenges
Beyond this, some of the challenges that lie ahead for research and action to reduce social vulnerability include:
• Action-oriented science: Involve local scientist and stakeholders: increase the participation of
scientists from developing countries. Develop theories and methods into a coherent and
recognized body of research literature. Balance qualitative and quantitative methods that
lend useful policy insights for the reduction of social vulnerability.
• Systemic approaches: Seek to understand social vulnerability in its local context, while
searching for systematic, theoretical approaches that allow lessons learned in one location
to be of value for other geographic areas and social contexts. Strive for research that adds
to understanding of the roles of culture, environmental, and social contexts to the vulnerability of people to multiple stressors. Distill lessons that can be useful across geographic and
cultural contexts.
• Including stakeholders: Involve local stakeholders in research efforts to gain greater clarity
and (possibly) new conceptualizations about the structures and mechanisms of social
vulnerability. When more refined understanding of the mechanisms of social vulnerability
is in place, then involve local stakeholders in decision-making about how to reduce social
vulnerability.
Opportunities
Embedded within these and other challenges are also a spectrum of opportunities to address social
vulnerability. Just three of the many entry points to further understand and contribute to the
reduction of social vulnerability are:
• Water: Team up with development projects to improve water quality and access issues. Focus
on equity and conflict reduction around water issues to improve livelihoods and health.
• Women: Recognize the role of gender in shaping vulnerability and focus policies and actions
on women, who can in turn reach their partners, children and the elderly.
• Risk management tools: Enhance risk management capabilities of those most affected. Focus
on local risk management tools like microfinance and microinsurance that empower
vulnerable people and enhance their risk management capabilities.

VI. 10 Important Action Areas for Social Vulnerability
New momentum and consensus has emerged about how to move research and policy related to social
vulnerability forward. The focus of the first Summer Academy on Social Vulnerability was on water, yet
the discussions there raised as many questions as were answered. The discussion articulated major
questions and gaps that future research should address. An agenda of 10 important issues were defined
to help shape the future of this research area. These include a research agenda, recommendations for
public awareness, and policy considerations for programs that address social vulnerability.
Science
• A common understanding of vulnerability. Research requires clear definitions, a sound
theoretical founding, and consideration of the spatial, temporal, and socio-economic context.
Significant research gaps exist today.
• Applied science. Conducting social vulnerability research reaches beyond academia and affects
how practitioners and policy makers work with vulnerable populations. The research should
move beyond description to more powerful analysis with usable, practical, and significant
application possibilities.
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• Measuring and analyzing vulnerability. The tools for measuring social vulnerability can be
further sharpened. Solid qualitative and quantitative methods are needed to facilitate decision
making and action related to social vulnerability reduction.
Public Awareness
• Complexity: Social vulnerability contains nonlinear relationships and uncertainty about systems
that are not yet well-understood. Social vulnerability also represents a mosaic of interacting
systems (environment, social, and economic). Yet complex issues must be presented coherently
to maximize public understanding.
• Education: The public needs straightforward information and opportunities to learn about the
roots and possible solutions of social vulnerability. Practical tools, knowledge, and educators
can positively shape vulnerability-reducing behaviors and community action.
• Media: The media provides a bridge between science and society, and signals to policy makers
the significance of social vulnerability. The media can raise awareness about the distribution
and causes of social vulnerability by telling the stories of vulnerable people.
Policy Implications
• Involvement: Involve the communities considered in vulnerability studies. Participatory research
and action methods are critical to sustained vulnerability reduction measures. Involvement of
key stakeholders allows for helping science serve local priorities for vulnerability reduction.
• Empowerment: Strengthen ability of people to help themselves – increase sustainability by
giving affected people tools they need to help themselves and shape their own resiliencybuilding approaches
• Partnerships: Create partnerships that allow stakeholders to contribute to vulnerability reduction: international (capacity, resources, and vision), national (legal frameworks and resource
channeling), local (understanding of complex issues and contact with those affected).
• Ownership: Finally, research, awareness, and policies about social vulnerability will fail if they do
not involve those people who experience social vulnerability. Individual and group “ownership”
of vulnerability reduction efforts are the most important components. Living conditions will
improve in a sustainable manner only when the most important stakeholders – the vulnerable
themselves – embrace the idea of vulnerability reduction and own the tools to contribute to
building more resilient communities.

VII. Conclusions
Research on aspects of vulnerability has existed for decades, yet a new stage has begun that locates
social vulnerability as a specific, policy-relevant field of investigation. It is important to distinguish social
vulnerability for at least three reasons: because it puts people at the center of the debate, because it
addresses the vast complexity of risk management within the context of social systems, and because
the study of social vulnerability encompasses non-structural solutions for risk reduction.
This volume thus sets out to begin filling some of the knowledge gaps by sharing emerging research
on social vulnerability. In the chapters that follow, the reader will gain a sense of the “state-of-the-art”
in social vulnerability studies and the debates that define it. In future years this work will continue, linking the summer academies and Munich Re Foundation Chair on Social Vulnerability to other expert
work on vulnerability and risk reduction.
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THEORETICAL FRAMEWORKS
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1.1 (Non-)Knowledge in Hazard and Vulnerability Research:
A Heuristic Typology for Empirical Case Studies
Christian Kuhlicke

Introduction
Knowledge is regarded as an increasingly important resource in our societies. Phrases like “knowledge
society” or “life-long learning” describe this development pointedly. Also, in hazard and vulnerability
research knowledge plays a vital role. Gilbert F. White wrote in the introduction to “Natural Hazards:
Local, National, Global” a sentence that still paraphrases, quite succinctly, the driving force behind hazard
and vulnerability research: “Were there perfectly accurate predictions of what would occur […] there
would be no hazard” (White, 1974: 3). If scientists are able to calculate place, time and magnitude of a
next earthquake convulsing a city like Istanbul and if they are also able to predict how people would
behave, it would be possible for decision-makers to influence their actions in an adaptive manner – at
least this is the ratio of such an understanding of knowledge. It is surely no exaggeration to state that
the accumulation and dissemination of knowledge is one of the core issues in risk and disaster
management as well as in hazard and vulnerability research.
However, this paper argues that most understandings of knowledge are based on common sense
definitions of knowledge and are therefore too simplistic to grasp the manifold and complex
interactions between various forms of knowledge. They appear not to be useful for an exact empirical
analysis of how people’s knowledge may relate to their vulnerability. Additionally, the dimension of
ignorance is excluded from most studies. What Michael Smithson wrote at the beginning of the 1990’s
still describes a considerable deficit: there is relatively few work done on the specific role ignorance
may play before, during and after disasters (Smithson, 1990). This seems surprising, since disasters are
often defined as unexpected events, which means they were not anticipated, foreseen, properly
predicted and so on. Disasters point towards forgotten and in a more fundamental manner, to unknown
facets of societies social and material environment.
Against this background, the following argument wants to accomplish two things: Firstly, it reconstructs
how different perspectives on natural hazards and disasters as well as on risks conceptualize knowledge
and ignorance. In this respect the overview does not aim at a comprehensive and detailed
reconstruction of the historical development of the discourses; it rather focuses on central assumptions
and arguments. Secondly, a heuristic typology of how to empirically analyse the various forms of
knowledge and how they relate to ignorance is outlined. The argument ends with promising future
direction for both empirical research as well as more theory driven considerations of the issue of natural
hazards and disasters.
This paper derives from research for my PhD-thesis, which is currently written within the interdisciplinary
research project FLOODsite (funded by the European Commission; GOCE-CT-2004-505420). The thesis
deals with the relation of knowledge, ignorance and vulnerability both empirically and theoretically.

Knowledge and Natural Hazard Research
From the very beginning of natural hazard research in the 1940’s knowledge has played a prominent
role. It is particularly Gilbert F. White, who was influenced by Harlan Barrow’s human ecology (Barrows,
1923) and John Dewey’s pragmatism (Westcoat, 1992), who positions knowledge prominently in his
work. However, he does not investigate knowledge empirically; he rather conducted empirical studies
to generate new scientific knowledge, which, of course, is what scientists are supposed to do. At this
point it seems important to point out that White’s understanding of science goes beyond a pure self
referential perceptive on scientific work. For him science is not an endeavour taking place in a somewhat
distanced ivory tower where contemplation takes place for its own sake, on the contrary, science is a
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means to an end – changing the world. Therefore his view on science is not so much inspired by
theoretical questions; it is rather driven by the question of relevance for the wider society (White, 1972;
White, 1994). Westcoat writes about White:“the test is always pragmatic: what differences do our studies
make for people and environments” (Westcoat, 1992: 588). Therefore natural hazard research is supposed
to answer two questions: “How does man adjust to risk and uncertainty in natural systems, and what
does understanding of that process imply for public policy” (White, 1994: 5). White’s pragmatic
understanding of science was directed towards public policy making and thus to the translation of
scientific knowledge, generated by numerous empirical studies, to public authorities. Today White’s
personal commitment is seen as a significant contribution to the reshaping of American flood
management policies (Cutter, et al., 2000).
Surely one of the central empirical findings of this research tradition is the paradox of technical flood
protection measures: While in the US the fiscal expenditure on flood control was rapidly increasing after
the devastating 1927 Mississippi flood (Delano, 1928; Haas, 1929; Hoover, 1928; Morgan 1928), the
monetary flood damages were not – as intended – decreasing, on the contrary they were constantly
rising. Although this result surprised both decision-makers and the scientist themselves and was
generally contrary to “public expectations” (White, 1994: 7), it did not lead to any intellectual irritation.
White confines his scientific duty to point out the findings to the federal agencies and to further
scrutinize human adjustments to floods, the range of choices and people’s perceptions of hazards (Kates
and Burton, 1986).
Only recently have White and his colleagues started reflecting upon the deeper implications of their
findings and uttered their deep puzzlement about a – still – unexpected development. In an article
entitled “Knowing better and losing even more: The use of knowledge in hazards management” (White,
et al., 2001) they reflect upon the relationship between losses and knowledge. In this article it is no
longer the increasing amount of money spent on flood protection measures that irritate them, but
rather the constant accumulation of knowledge. Despite the increase in studies that have been
conducted on natural hazards and disaster, and despite an increasing volume of publication regarding
this matter, the losses caused by natural disasters are not decreasing; they are still increasing.
The authors offer five different explanations for this trend. Firstly, there is still a considerable lack of
knowledge; Secondly, there is enough knowledge but it is not used; Thirdly, knowledge is ineffective;
Fourthly, there is a time-gap between the application of knowledge and its effects; Fifthly, knowledge
is used effectively; however, there is an increase in vulnerability triggered by scale and speed of
modernization and developmental processes. Nevertheless, the authors maintain their unfailing belief
in the authority and superiority of science and therefore plea for a better and more efficient application
of the “best available knowledge in the best possible way” (White et al., 2001: 90). In conclusion, the
paradox is not primarily explainable as a matter of knowing but rather as a matter of applying: We know
enough, but we do not apply our knowledge efficiently enough - this is the tenor.
In their reply entitled “Knowing Sufficient and Applying More: Challenges in Hazards Management”
Weichselgartner and Obersteiner (Weichselgartner and Obersteiner, 2002) follow a similar line of
argumentation, although there is one major difference with the argument of White and his colleagues.
According to Weichselgartner and Obersteiner, hazard management, and more generally, natural
hazards research, is mostly defined by the dominance of “technical fix” and “hard science” approaches.
Representatives of this perspective restrict their notion of knowledge simply to the level of scientific
expertise, other forms of knowledge are excluded. Weichselgartner and Obersteiner argue that lay
people’s knowledge and experiences also offer a viable resource for reducing the damage caused by
natural hazards.
This line of argumentation is offers a different perspective and follows Kenneth Hewitt critique on the
“traditional paradigm” that “the prevailing scientific view of these problems is quite a recent invention”
(Hewitt, 1983b: 3), which permits hazards to be treated as a problem for the advanced research of
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scientists, engineers and bureaucrats. The representatives of the traditional paradigm were criticised
for not taking the life-world of people and their knowledge into account.

Knowledge and Vulnerability Research
The concept of vulnerability signifies an end to the one-dimensional practice of simply focusing on the
natural hazard; it emphasises, in a very general sense, that the people at risk are both of analytical and
political interest. Natural disasters are not natural per se and they are by no means accidental, they are
rather characteristic for the place and/or society in which they occur (Hewitt, 1983a; Hewitt, 1997;
O’Keefe, et al., 1976; Bohle et al., 1994; Cannon, 2000; Mustafa, 1998). This concept attempts to
acknowledge the “conditions that reduce the ability of people and places to respond to environmental threats” (Cutter, 2003: 6). It highlights the historical, cultural, social, and political processes and
structures – the “root causes” - that lead to “unsafe conditions” (Blaikie et al., 1994).
However, in this analytical perspective there is the tendency to conceptualize people as weak, passive
and deviant in the sense that they share similar “pathologies like or derived from, poverty, underdevelopment and overpopulation” (Hewitt, 1997: 167). Therefore approaches have been developed recently
that no longer try to simply declare specific persons, groups or entire regions as vulnerable (Bankoff,
2004), but rather try to uncover how vulnerable people view their own vulnerability (Delica-Willison
and Willison 2004).
Central is the notion of local knowledge - that is, stocks of knowledge which a group of people have
developed in a specific environment and which has ensured its survival (Schmuck-Widmann, 2001: 36).
By placing these stocks of knowledge at the forefront of the analysis, expert’s knowledge is no longer
judged as being the single and most important resource for reducing people’s vulnerability, rather
people’s own knowledge and capacities that have developed through the centuries are seen as essential
for reducing the impact of natural hazards on societies. It is a perspective that recognizes and
appreciates that “non-Western peoples have historically developed sophisticated strategies and
complex institutions to reduce the constant insecurity of their lives” (Bankoff, 2004: 32). However, with
this analytical step a dichotomy opens up between place-specific local stocks of knowledge on the one
hand and globally valid and universally applicable scientific knowledge on the other hand. While
knowledge developed in western social sciences is often seen to be too simplistic and rather monolithic,
local knowledge and capacities are seen as more adaptive and in balance with their environment and
therefore as a more appropriate way of dealing with environmental threads and instabilities (cf. also
Agrawal 1995).
However, there are some objections to an uncontested incantation of the central position of local
knowledge. Firstly, there is a tendency to regard local knowledge as a “deus ex machina” (Antweiler,
1995: 30; cited in Schmuck-Widmann, 2001: 39). Ben Wisner, for example, directly links local knowledge
to vulnerability: “I view vulnerability, to some extent, as the blockage, erosion or devaluation of local
knowledge and coping capacities, or – taken together – as local capacity“ (Wisner, 2004: 189). Therefore,
he concludes, it is the central duty of researchers to rediscover these forms of knowledge and to
empower people that they are prospectively able to regain their own knowledge.
However, one may critics Wisner for developing a teleological notion of knowledge, which is quite close
to White’s conception of hazard research: While White constructs correlations between scientific
knowledge and disaster reduction (“If scientists are able to better predict the contingent future, disaster
will no longer occur”), Wisner constructs a correlation between the rediscovery of local knowledge and
vulnerability (“If people are able to rediscover their local knowledge, disasters will no longer occur”).
While the empirical basis of both authors is different (scientific vs. local knowledge), their underlying
assumption is similar: “Better” knowledge results in fewer damages, eventually.
Secondly, it is debatable whether it is appropriate to emphasise the importance of local knowledge in
an increasingly complex and interwoven world: “Given major rapid changes in environmental
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conditions, locale (because of migration), population growth or decline (for example, because of
HIV/AIDS), and economic and political change, some conventional local knowledge may no longer be
applicable” (Wisner, 2004: 189). Generally, various publications on risk research point towards a fundamental change in modern societies. Particularly, the growth of publications during the 1980’s and
1990’s which concentrate on the issue of risk, may be read as an indicator that underlying societal
structures and processes are changing and are thus increasingly interpreted as risky and uncertain. The
literature shows that uncertainty (e.g. Bonß, 1995; Smithson 1989) and non-knowledge (e.g. Böschen and
Wehling, 2004) are central characteristics, at least for so called modern societies. In the literature on risk
and uncertainty a considerably more complex interrelatedness between various forms of knowledge
and ignorance is outlined and analysed.
However, one has to keep in mind that both discourses are developed in different contexts: While on the
discourse regarding vulnerability and local knowledge is empirically derived from so called developing
countries (cf. also Bankoff, 2004), the discourse on risk, uncertainty and ignorance is advanced in modern
societies. Nevertheless, it would be misleading and overly simplistic to assume that both spaces could
be treated separately. Some authors that conducted their research in the Western world (Knorr-Cetina,
1999) and in the non-Western worlds (Evers, 1999) observe a worldwide development towards
knowledge societies.
Additionally, a locality is not simply a box that invites an “analytical restriction of knowledge as bound
to an artificial cut-off place, continuing to construct the ‘myth of a village community’” (Albrow, 1998;
cited in Müller, 2003: 330). However, to be able to capture and understand current dynamics, regardless
of the context (developed vs. developing, global vs. local etc.), it is important to develop an analytical
instrument that allows both an explorative investigation of the various forms of knowledge that are
developed, tested and validated in a specific locality (local knowledge), on the one hand, and forms of
knowledge that claim a more general not to say global validity (e.g. scientific knowledge). Before I try
to outline such a heuristic typology, two authors in particular who pay attention to modern societies
have to be introduced. They seem important, since they allow a reasoned categorisation of knowledge,
which may allow us to better understand the complexity between different forms of knowledge as well
as different forms of ignorance.

Knowledge and Ignorance in Reflexive Modernity
Anthony Giddens in his conception of reflexive modernization emphasises the importance of
knowledge. In his line of argumentation modernity is defined by a highly nervous, ‘institutionalized
reflexivity and this in a twofold sense: on the one hand, people react reflex-like on systemic processes;
on the other hand, they constantly adapt their social practices to changing information and circumstances. Individuals are characterized by a decreasing ability to master reality by recurring to traditions
(Giddens, 1996). While in traditional societies the relationship among people as well as between people
and their environment is ordered by more or less given and standardized roles, guaranteeing an
ontological security; in modern societies people have to trust that modern systems meet their
expectations. Security is no longer given but rather has to be actively constructed.
Giddens defines late-modernity as a phase where the future is defined by higher degrees of
contingency and this because of, not in spite of, knowledge that society accumulates about its own
foundations as well as its material environment (1990; 1996). As a consequence, traditional forms of
authority and knowledge are disappearing and individuals start thinking and reflecting for and about
themselves. This implies also that knowledge is no longer an undisputed and simply given category.
Knowledge itself becomes an object of reflection and critique.
If one relates this argument to the debate about local knowledge, a second dimension opens up: While
local knowledge is rather place oriented and context bounded, reflexive knowledge is a form of metaknowledge that is relatively free of spatial configurations. It carries the possibility of a “critical appraisal
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of the world and the self” (Mead, 1934; in Matthiesen, 2005). Secondly, reflexive knowledge may be seen
as an important form of knowledge with regard to vulnerability, since it allows the adaptation of people
in a changing environment. However, it is a matter of empirical research to find out which groups may
be reflexive in the sense of Giddens and which groups are rather excluded from modernization
processes that may be described as reflexive in the sense of Giddens.
Another prominent theory to describe modern societies is Ulrich Beck’s hypothesis of risk society. The
risk society is characterized by the paradox of the proliferation of risk in the face of ever more stringent
risk management efforts (Beck, 1992). This inevitably leads to the crisis of legitimacy of modern
institutions. For Beck, “first modernity” was defined by industry, national states, classes, roles for men
and women, small families, belief in technology and science etc. Although the central contours of a
stated “secondary modernization” still have to be adequately thought through and defined, for Beck,
internal and unintended side-effects of modernization processes are central for modern societies
(1996a). It is no longer an external nature, like for example an uncontrollable river that threatens
humanity and it is no longer solely the river or God that is blamed by humans, but rather the internal
side-effects of the side-effects (“die internen Nebenfolgen der Nebenfolgen”) that have to be taken into
account. It is not mad cow disease per se (a direct side-effect of modernization: in this case, of the
industrial like animal husbandry) that is of interest for his analysis but rather how certain markets, actors
and responsibilities are electrified by mad cow disease (Beck, 1996a).
In contrast to Giddens, in the argumentation of Beck the role of ignorance is central. For him the
unintended side-effects of modernization can be read as an observable accumulation of nonknowledge (“Nicht-Wissen”) (Beck, 1996b) with the following implications: Firstly, the more societies
become modern, the more they generate knowledge with regard to their foundations, dynamics and
conflicts. Secondly, the more a society generates knowledge about itself and the more it applies this
knowledge, the more insistent traditional constellations of actions within given structures dissolve.
Traditional structures are replaced by “knowledge dependent and knowledge mediated” social
structures and institutions. Thirdly, knowledge enforces decisions; it opens up situations of action.
Individuals are set free of given structures and have thus to define their identities and their spaces of
action under conditions of produced insecurity regarding forms and strategies of “reflected” modernization. A consequence of these side-effects of modernization processes is that conflicting systems of
knowledge and rationalities emerge and this particularly on the level of expertise (cf. discussion on
human-induced climate change): Knowledge about side-effects opens up a “battle field of pluralistic
rationality claims” (Beck, 1996b: 299). For Beck, therefore, it is no longer knowledge that is the defining
medium of reflexive modernization but rather non-knowledge.
If one relates this argumentation to White and his student’s empirical research, one is able to define
surprising similarities between both schools of thought. White’s empirical findings can be read as an
empirical proof for Beck’s hypothesis of reflexive modernization processes. Technical flood protection
measures are a central characteristic of the modernization process and its unintended and mostly
unacknowledged side-effects are a considerable increase in monetary damages. There is, however, one
central difference between both arguments: While White ultimately hopes to be able to solve pressing
societal problems by applying the “best knowledge available”, Beck deconstructs the very basis of such
a teleological notion of knowledge. If one reads White’s correlation between an accumulation of knowledge and an example of improvement (e.g. less damage) through the eyes of Beck, it turns out that the
correlation is based on a wrong assumption, since it does not acknowledge the paradox that new knowledge inevitably is connected to emerging ignorance: “every state of knowledge opens up even more
notions of what is not known” (Krohn, 2001: 8141). Additionally, the generation of knowledge about the
occurrence of an earthquake in the city of Istanbul enforces decisions like when is the appropriate time
to evacuate the city, which persons should be evacuated first, is the scientific information reliable and
trustworthy, and so on. Thus White’s conclusion to simply apply expert’s knowledge in order to solve the
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problem misses the point, since it does not theorize its side effects – that is the increase in nonknowledge inevitably interwoven with the production of knowledge.
However, both Giddens and Beck concentrate their thoughts mostly on the level of experts and
organizations. The life world (“Lebenswelt”) of people, as both authors are criticized, is seldom taken
into account (Wynne, 1996). Additionally, their thoughts are broad in their orientation and general in
their claim. It is rather difficult to apply their thoughts to a specific context (cf. also Krücken, 1996: 185).
Therefore it is necessary to more precisely define what I understand as the “known” and “unknown”.

Knowledge and Ignorance – a Heuristic Typology for an Empirical Analysis
Before developing a heuristic typology, the paper brings together the different arguments, which have
been previously outlined. Generally, in the geographical discourse on hazards and vulnerability a
dichotomy is made up between expert and scientific knowledge on the one hand and local and
layman’s knowledge on the other hand. However, it is disputable whether this categorisation does
justice to the complexity of the issue under investigation:
Firstly, there is no homogenous body of expert knowledge. Empirical work conducted on the possible
consequences of a hypothesized alteration of modern societies indicates that the generation of new
scientific expertise does not necessarily lead to an increasing clarity; on the contrary, stable and
undisputable decision-structure seems to dissolve and to be replaced by increasing contingency and
uncertainty (Beck and Lau, 2004; Funtowicz and Ravetz, 1996).
Secondly, the juxtaposition inherent in most work on hazards and vulnerability seems simplistic, since
the hypothesis of a rising „knowledge society„ (Stehr, 1994) as well as the work of Giddens indicates,
scientific knowledge itself is increasingly pouring into most spaces of daily life. Science and new
technology are remaking the very social institutions, for example, in such areas as work, education,
physical reproduction, culture, the economy, and the political system (Stehr, 1994). As a consequence
scientific knowledge is displacing other forms of knowledge which were established in societal systems
such as politics, economy and religion.
Thirdly and closely related to the argument at hand, it seems at least questionable whether it is
empirically fruitful to emphasize the importance of local knowledge simply for normative reasons. It
might be more promising to take a closer look at how other forms of knowledge (e.g. scientific,
technological) penetrate, challenge and possibly replace local forms of knowledge and how hybrid
constellations, which might be either productive or counterproductive for reducing vulnerable
conditions, are evolving under processes of globalisation (Berking, 2004).
Fifthly, the dimension of the known and unknown should be considered more thoroughly in empirical
studies on hazards and vulnerability. Current debates on modern societies and in a more general sense
on the crisis of scientific knowledge (cf. also Collins and Evans, 2002) point towards an increasing
relevance of the unknown. Although these debates mostly relate to the scientific uncertainties and
non-knowledge associated with “new” risk (Böschen and Wehling, 2004 etc.), conceptual reflections as
well as empirical studies show that this dimension may also be fruitful for more context-specific
“life-world” analyses.
Summarizing some of the debate above, I will outline suggestions for how to understand and define
different forms of knowledge and ignorance in a way that allows empirical investigations concerning
the various interactions between different forms of knowledge and ignorance. Basis of my understanding is the work of Michael Smithson (Smithson, 1990), Ulf Matthiesen and Jochen Bürkner
(Matthiesen, 2005; Matthiesen and Bürkner, 2004) as well as of Matthias Gross (Gross, forthcoming). It
seems important to distinguish in a very general sense three different terms:
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Information: Information is a difference, which makes a difference (Bateson, 2001). The meaning of the
difference is above all dependent on the relevance structure of the respective actor, which means,
firstly: without a relevance structure there is no information; secondly, different actors and different
groups of actors may deduce different information from the same data (Matthiesen and Bürkner, 2004).
Knowledge: Knowledge describes an ambiguous cognitive operation with a demanding selectivity. Its
main function is to categorize and select data and information within specific types of relevance. In
this understanding knowledge is closely connected to the process of sense-making. It entails comparison, combination and above all dialogical practices (Matthiesen and Bürkner, 2004).
Ignorance: Ignorance should be used as an umbrella term generally pointing to the border of the limits
of knowing. Thus it should be apparent that ignorance is closely related to knowledge and may be
understood as knowledge about the limits of an established and existing relevance structure of an
actor. It is “a type of knowledge about the limits of knowing” (Gross, forthcoming).
In the following a typology of different forms of knowledge as well as ignorance will be outlined.
A very important form of knowledge that is surprisingly often neglected or underrated within disaster
and hazard research is knowledge of everyday-life: “Knowledge of everyday life and common-sense
relevance structures enable us to act within life world environments and everyday praxis networks”
(Matthiesen, 2005). Particularly with regard to disasters, this form of knowledge becomes virulent.
Throughout their lives people gained more or less uncontested and thus stable stocks of knowledge
about their natural and social environment. This knowledge is taken for granted “until further notice, that
is, until its continuity is interrupted by the appearance of a problem” (Berger and Luckmann, 1967: 24).
A disaster surely is an event that by definition exceeds forms of everyday knowledge that are taken for
granted and has thus to be carefully examined. Taking this form of knowledge into account allows one
to empirically reconstruct how well-established routines and unquestioned institutions, which are the
constituting moment of an “objectified reality”, define the normality which disasters seem so violently
to interrupt. This form of knowledge is the basis of all other forms of knowledge.
Another important form which is usually referred to as “local knowledge” should be included. A
differentiation between local knowledge and milieu knowledge seems appropriate. ”Local Knowledge
consists of knowledge and practical capabilities which have emerged from local conditions and natural
and social surroundings, and which have often been tested over a long period of time” (Schröder, 1995:
1; cited in Schmuck-Widmann, 2001: 38). Thus it is knowledge that is bounded to the local context on
the one hand and tested and gained within the local context on the other hand. Milieu knowledge is
not necessarily bound to a specific spatial context, since it describes knowledge about social processes
within specific milieus that may be relatively mobile (e.g. translational milieus) or relatively confined to
a certain place:“Milieu knowledge circumscribes the social processes of cognising ‘how things normally
are going’ within different social networks and milieus” (Matthiesen 2005).
Furthermore, and in line with White’s concep of knowledge, expert’s and professional’s knowledge may
be of importance with regard to natural hazards. It encompasses scientific and codified knowledge
expertise and is particularly important for the analysis of the organisational level of disaster
management (fire brigade, disaster protection organisations, weather forecasting etc.) as well as hazard
management (spatial planning, environmental organisations etc.). It may be used by experts and
decision-makers before, during and after a flood to predict precipitation, the behaviour of the river,
design flood protection measures etc. Furthermore, product knowledge will be introduced as a form of
technological knowledge that is narrower than expert knowledge. It is directed towards specific
products: For example with regard to pumps, telephones, electricity and so on (Matthiesen 2005).
Institutional knowledge describes knowledge about how organisations and institutions are working: It
is “knowledge about the systemic and functional as well as formal and informal logics of organisations
and institutional arrangements. Institutional knowledge is distributed highly unequally between
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different actor networks and societal strata” (Matthiesen 2005). This form of knowledge is particularly
important with regard to interaction among various actors among local and regional disaster and
hazards related organisations. Steering knowledge includes management and leadership knowledge
and “reaches from a) steering competencies in informal (though targeted) cooperation types via b)
empowering strategies for governance mode to c) formal-bureaucratic design principles of the topdown control type” (Matthiesen 2005).
The last form of knowledge is described by Giddens and his concept of reflexive modernization.
Reflexive knowledge functions as a kind of meta-knowledge that operates from the knowledge of
everyday life through all the other forms of knowledge described above. It may create structured
interdependencies between the other forms of knowledge that enable active handlings of highly
uncertain situations. An actor may be relatively open and alert with regard to unexpected events, since
he is aware of the possibility of his ignorance and therefore develops adaptive survival strategies. It
possibly enables an adequate translation and coupling between other forms of knowledge and may
contribute to an active engagement with ignorance.
This leads directly to ignorance. Ignorance is socially constructed and dependent of the standpoint of
the social actor the scientist observes. Thus, ignorance is not understood as some kind of distorted form
of true knowledge; there exists no objective form of knowledge and ignorance. Both are understood as
a perspective-dependent constellation: One persons’ ignorance may be the others person’s knowledge.
“A is ignorant from B’s viewpoint if A fails to agree with or show awareness of ideas which B defines as
actually or potentially valid” (Smithson, 1990: 209). However, this argument is rather to be understood
as an illustration, since – of course – questions of power and interpretational sovereignty („Deutungshoheit“) become virulent with regard to the validity of knowledge. This has to be kept in mind, when
one starts researching questions of ignorance.
Most work on natural hazards, as Watts points out, is based on an “assumption of individual purposeful
rationality expressed through a tripartite cybernetic structure: (a) hazard perception, (b) recognition of
alternative-adjustments, (c) choice of response” (Watts, 1983: 240). As a result, individuals are understood as rationalistic atoms, defined by imperfect knowledge and acting in a societal space that is without structure and institutions. Watts concludes that maladaptation in this context is simply a function
of insufficient knowledge, distorted perception and inflexible decision-making (Watts, 1983: 241).
Therefore, the term “ignorance” does not point towards wrong knowledge or the intentional and
conscious disaffirmation of knowledge, it is thus not interested in a specific “state of mind”; it is above
all a term pointing to the borders of knowing and thus emphasizes the dynamic interrelatedness of
knowing and not knowing (Gross, forthcoming). However, an actor can deal in a very broad sense with
these borders of the known. Firstly, he may be aware of them and try to gather more information to
become more familiar with a specific topic, which is still “outside” his personal knowledge system, but
which he, nevertheless, considers as important to know. According to Schütz a specific topic becomes
“thematically relevant” when it exceeds the knowledge of everyday life and when it is considered as
important (Schütz 1991). If risky or life-threatening decisions have to be made such a situation may
occur. In such a case ignorance is taken into account and further information is gathered. This process
may therefore be named non-knowledge.
It should be emphasized that the importance of taking the unknown into account is at the very basis
of the concept of resilience as outlined by Holling on his piece on “Myths of Ecological Stability”. By
translating Häfele’s German word “Schlagabsorptionsfähigkeit” (first strike absorption capacity) into the
somewhat more convenient word resilience, he added a fourth myth of how scientists conceptualize the
stability of eco-systems. While “nature benign” is a myth, which understands nature as friendly and
infinitely forgiving, and “nature ephemeral” a myth which can be seen as its counterpart, that is a
unstable and fragile nature, “nature tolerant” understands nature as friendly, at least to a certain stage;
after a tipper point is passed the entire system is becoming fragile and may collapse eventually.
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Somewhat distinct from the previous three myths is the fourth myth: He introduces “nature resilient”
pointing towards the absorption capacity of a system by even utilizing or benefiting from change.“Such
a myth explicitly recognizes the unknown and the ability to survive and benefit from failures” (Holling,
1978:104).
A second way of dealing with the border of the known is by defining a new topic, which exceeds
routines, as unimportant or even as dangerous. This may be labelled negative knowledge (Knorr Cetina,
1999). This dimension is surely a central dimension with regard to disasters. However, which processes
lead to more or less consciously negating dangers is one for empirical research.

Conclusions and Outlook
This paper has attempted to reconstruct different perspectives regarding knowledge and ignorance
within academic discourses on hazards, risks and disasters and has attempted to develop a heuristic
typology allowing empirically driven work on the various interrelations of knowledge and ignorance.
The following points seem particularly fruitful to consider in such investigations.
Firstly, to assume that disasters may by hindered and/or mitigated by simply applying “knowledge”
seems misleading, since knowledge is always in one way or the other applied; it is more important to
ask: “Which knowledge is applied by which means and to which end?” Secondly, it may be more
appropriate, considering the current global dynamics, to not simply focus on local knowledge, but to
rather take into account the interrelation of rather localized forms of knowledge (e.g. local knowledge
and milieu knowledge) with more dis-embedded forms of knowledge. Thirdly, reflexive forms of
knowledge seem, at first sight, promising with regard to the vulnerability of people, since this form of
knowledge may facilitate a constant adjustment to changing environments, which means – in the end
– everything and anything can be expected, and thus disasters are no longer possible. Holling’s myth
of a ”nature resilient” points towards such an understanding of adaptive openness towards radically
new and unknown situations. However, this depends upon a degree of reflexivity and flexibility, which
may not be thinkable and, more importantly, practical for everyone. Therefore it has to be more critically
examined whether Giddens hypothesis is valid for describing, quasi homogeneously, modernity as a
reflexive epoch. It seems more promising to develop a more differentiated perspective on modernization processes, which asks which groups may be able to develop a reflexive stand in the sense of
Giddens and which groups rather not.
To be sure, this typology offers merely an initial overview regarding possible interrelations and
dynamics; nevertheless the topic seems worth pursuing considering current changes both on a global
and also on a local level. To understand and grasp these alterations a dynamic understanding is
necessary, allowing one to take into account the dimension of forgetting, the dimension of learning, as
well as the limits of our understanding of the world, which we are at the same time part of.
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1.2 Being Temporal and Vulnerability to Natural Disasters
Danny H. de Vries

Abstract
The temporal dimensions of social vulnerability to natural or man-made hazards are increasingly
recognized. Typically temporality is understood in a historicist manner, wherein the changes in vulnerability are dynamically mapped over a (multiscalar) linear time. This paper investigates how cultural
models of historical ecological conditions – grounded in “being in time”, or dwelling – might influence
vulnerability. Focusing on qualitative and historical research in six U.S. floodplain communities the
question is raised how cultural biases in temporal referentiality motivate maladaptive histories to be
maintained at the expense of accurate estimations of future conditions. The results identify four dwelling
scales of biases, including: disbelief of disaster histories (cognitive level); casual amnesia (social
psychological level); erosion of memory networks (cultural level); and historical or scientific uncertainty
(epistemological level). A schematic model is presented and recommendations are provided for the
active management and maintenance of historical ecological knowledge among at risk populations.

Introduction
Being Temporal
We are suspended in time. We float in successive moments through an abstract current which we call
“time”. When we create expectations about the future conditions of this current, we do this by
referencing what we (or our consultants) have learned from moments in the past. The word “reference”
comes from the Latin referre, or “to bring back.” And this is what we do: we bring back the past in order
to evaluate or anticipate the future. However, as cultural beings this effort is not unproblematic. We do
not all chose to bring back the past in the same way. We also do not all have access to consultants and
experts providing us information about the past in the same way. In other words, our “temporal referentiality” is prone to bias, even when our notion of what the past was like seems coherent and logical
to us. What we have are “cultural models” of the past; explanatory systems which connect parts and
emulate relationships among mental constructs. Cultural models which enable prediction and
explanation, and are cultural because they are shared and reproduced within a culture (Holland and
Quinn 1987). An extreme example of how different such temporal referentiality models can be is
illustrated by the case of the Aymera Indians of Peru, who apparently see the future behind them and
the past in front (Nunez and Sweetser 2006). This radical reversal of temporal referentiality illustrates that
what it means to “be temporal” can dramatically differ across communities. Or, in other words, how
“being temporal” is a cultural construction. In this paper I explore how six different floodplain
communities in the U.S.A. “brought back” past ecological conditions. How successful were they in
reconstructing their historical ecology? Successful enough to be able to be prepared, warned, aware of
the potential hazards that might come their way? Misinformed and ignorant? Based on my results, I
argue that this latter condition of ignorance is one in which temporality, as a cultural model (not as a
process), can affect the vulnerability of a population to hazards. Simply said, this is because ignorance
of past conditions brings proneness to surprise. It is in this way that “temporality,” the condition of being
temporal or bounded in time, if not adequately cherished and managed, becomes our enemy.
Vulnerability researchers and policy-makers have increasingly shown an interest in the relationship
between temporality and vulnerability. Yet, the way in which temporality is conceptualized generally
differs from the subjective, culturally situated perspective I have just introduced, instead focusing on
temporality as a process. If temporality is mentioned at all, it almost without exception is from the point
of view of those studying disasters and explaining vulnerability and embracing the popular notion that
temporality refers to a form of “objective” time against which the level of vulnerability can be “mapped”
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and understood. Most common in this respect is the suggestion that vulnerability is intrinsically
dynamic: “Vulnerability changes continuously over time and is driven by physical, social, economic and
environmental factors” (Thywissen 2005:34, italics added). More recently, the influence of nonlinear
(“new”) ecology has suggested that this dynamic temporality actually has multiple scales of analysis,
“ranging from a leaf to the biosphere over periods from days to geologic epochs, and from the scales
of the family to a socio-political region over periods from years to centuries” (Holling 2001:392). In the
cutting edge of vulnerability research, this dynamic and multiscalar temporal highway against which
changes in the level of population vulnerability to hazards can be measured becomes the condition for
rigorous historical analysis aimed at understanding causal or root conditions of vulnerability and to
carry out a critique of social reality (Hoffman and Oliver-Smith 2001). What all these different
conceptualization of temporality have in common is a reliance on the notion that time moves at
different speeds and that vulnerability changes accordingly, along a multiscalar temporal “highway”
(sidewalk-bikepath-road) that stretches from the past to the present. Historiographers would call such
an understanding of time to be “historicist.” It is a conceptualization of temporality where its
vulnerability component remains outside of “us”.
While the historicist view is without a doubt crucial and significant if any progress is to be made in
solving the causal issues leading to social vulnerability, it is not a complete picture of what the study of
temporality can bring to vulnerability research. In this paper I will take a fundamentally different
perspective on temporality by focusing on cultural models of historical ecological knowledge (or
referentiality). Historiographers have described such a view as “presentism”: the analysis of the past in
which cultural assumptions of the present are taken as starting point (Stocking 1965, Kuhn, 1970, Kragh,
1989). But while the notion of presentism in historiography is routinely attacked for being biased and
leading to false histories, it is precisely this cultural bias which is central to the question posed: how
does the way in which cultural communities bring back the past to anticipate the future create
conditions of vulnerability to natural or man-made hazards? At its core, this question concerns a
preoccupation with the boundaries of temporal knowledge that flows from our cultural engagement
with the landscape. The anthropologists Tim Ingold suggests that the landscape – as a site of
vulnerability to natural disasters – is constituted as an enduring record of, and testimony to, the lives and
works of past generations who have dwelt within it, and in so doing have left there something of
themselves. From this “dwelling perspective,” the presumed continuity between mind and world
“privileges the understandings that people derive from their lived, everyday involvement in the world”
(Ingold 1993:152).
Taking this dwelling frame of reference, the answer to the question how population vulnerability
increases by being in time or bounded by time is not sufficiently answered by noting that it is because
vulnerability is “dynamic” or “multiscalar”. Those are descriptions of our view of what temporality is as
seen from the outside, in an objective, historicist view. What it does not do is provide us information
about how the condition of “being temporal” acts to increase a population’s vulnerability to hazards.
Turner et al. (2003) in this respect point out that multiscalarity of the human-environment system can
cause an increase in social vulnerability because of a failure on behalf of analysts or decision makers to
acknowledge larger temporal scales of operation of the systems they are trying to manage:
Analysts must remain aware that vulnerability rests in a multifaceted coupled system with connections operating at different spatiotemporal scales and commonly involving stochastic and nonlinear
processes. Failure to consider this larger context could lead to the identification of ‘‘response
opportunities,’’ which, if implemented, lead to significant unintended consequences or ‘‘surprise’’
(Turner et al. 2003).

I argue that increased population vulnerability is not so much the result of the multiscalarity of the
coupled system – this is a mere reality we cannot alter and thus has no policy implication by itself –
but instead the result of (opportunistic) human failure to acknowledge or remain aware of the larger
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temporal context in policy decisions. In an analogous case, would it be correct to argue that economic
vulnerability is caused by “macro-economics” instead of “poverty”? While macro-economics can be used
to theorize, describe, and explain poverty, the problem causing population vulnerability to hazards
remains poverty, not the existence of macro-economics. At issue is decision making, dwelling, temporal
referentiality, and its relationship to historical ecological knowledge, but not objective time itself. In a
footnote Turner at al. point out that surprise occurs when the ‘‘event, process, or outcome departs from
the expectations of the observing community or those affected by the event or process’’ (ref. 84:172).
From this, I believe it is possible derive a manageable focus for the question of how cultural models
and historical ecological knowledge link to population vulnerability: it relates to how human societies
socially construct their risk expectations and issues of surprise.

Expectations and Surprise
Social psychologists have traditionally taken an experimental lead in trying to understand how
expectations influence decision making, and have identified a number of universal heuristics
(underlying principles of belief ) concerning the projected likelihood of (hazard) events. The major
conclusion from this line of work is that humans can be seen as cognitive cripples and vulnerable to
making unwise decisions about the probabilities of events (Tversky and Kahneman 1987). The implied
connection to temporality includes, for example, a temporal bias, wherein the human psyche magnifies
the importance of events that are close in time (and space), while diminishing the importance of
temporally more distant events. Yet, the suggested universality of our cognitive biases only partially
explain how surprise might develop from a dwelling perspective. Personal involvement and experience
with hazard events is not only influenced by cognition, but also mediated through cultural frames of
reference.
Sociologists and anthropologists commonly point at forms of memory as constituting key elements of
cultural models. Such shared, cultural memory acts as a valuable way of storing and transmitting
knowledge about hazards from one generation to another through practices, images, stories, symbols,
beliefs, and landscape design (Gunn 1994, Crumley 1998, McIntosh et al. 2000). Many institutions
specialize in the storage of cultural memory, including historical archives, news organizations, and
government agencies. All of these combine to provide a complex memory network, a memory bank if
you will, which act as an important determinant in the provision of historical ecological knowledge and
resulting hazard expectations.
Expectations about future events are also dependent on the capacity of environmental monitoring
institutions. Monitoring is generally considered the activity of following the development of
parameter(s) of concern in time and (sometimes) space. Environmental monitoring networks or
laboratories usually sample cost-effective environmental indicators with the aim of identifying
ecosystem trends and vulnerabilities and characterize drivers of change. In comparison to cultural memory, the strength of conventional scientific monitoring is in the collection of synchronic (simultaneously
observed) data, in contrast to the depth or length of time-series of local observations held by cultural
memory (Berkes and Folke 2002).
Expectations about future hazards then are formed by “cognitive cripples” who rely on complex
memory-networks and (if accessible) sophisticated monitoring schemes to refer back to the past events
in evaluating likelihood. The extent to which this effort succeeds is not only reliant on the complexity
of the temporal environment itself – multiscalar, dynamic – but also the maturity or careful management
of cultural memory and environmental monitoring by the communities. When cultural models of past
events and conditions accurately portrays objective conditions and provide meaningful significance
to stakeholders, future expectations are more realistic. On the other hand, when cultural models of past
events are inaccurate relative to objective risks involved, maladaptivity is encouraged, and in this case
the likelihood of surprise is increased.
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In order to avoid maladaptive situations where perceived historical ecological knowledge systems and
objective reality are widely divergent, research is needed on how cultural models of temporal
knowledge work, are maintained, or changed to the benefit of the population at risk. How does
maladaptivity of the temporal model within an at-risk population develop? What corrupts temporal
information? When do we disbelieve historical data? How do cultural models of temporality develop?
Is there a specific grammar or narrative which might promote resilience and adaptivity? Guided by such
research questions, this paper elaborates on findings which resulted from dissertation research in
historical ecology using examples from floodplain histories across the United States.

Method
Historical ecologists study the human-environmental dialectic through regionally documented
ethnography, archaeology, natural sciences, and historical evidence. Focusing on systems as totalities
with multiple spatial, temporal, and cognitive scales of analysis, the aim of historical ecologists is to
connect the human dimensions of culture and experience to the ecological realities of complex,
nonlinear systems (Crumley 1994, Marquardt and Crumley 1987). Using this framework, the research
methods included qualitative interviews and historical research in order to obtain knowledge on what
decision makers, evaluators, residents or other stakeholders actually understand or know about the
history of their landscape, how this historical knowledge is constructed by scientists and experts, how
this narrative is influenced and translated by media and other communication channels, and how it
finally shapes risk expectations among stakeholders.
Borrowed from Actor-Network Theory (Latour 1988, 1999), the methodology includes an emphasis on
the concept of referentiality. Derived from linguistics and philosophy, to refer is a term that is used to
call attention to something. In our daily use of the word, a reference signifies a course of information or
a quoted passage in a text. Applied to documents, Latour suggest that a reference does not designate
an external referent that will be meaningless (as in a lifeless object), but instead is our way of keeping
something constant through a chain of transformations. Thus, when a piece of Amazonian soil is
referenced, it connects the actual material with an academic text referring back to it. Referencing thus
designates the quality of this chain in its entirety. Applied to temporality, references generally orient
people. In the minds and lives of those who experienced a hazard event, the event becomes a
permanent marker, a point of reference with which to position other events in time and with which to
measure their significance (Alexander 2000). Focusing on temporal references, the extent and form of
historical ecological knowledge can be identified. Temporal references are expressed in the present yet
relate to the past and as such bring the past back into the present. They are an important element in
how people generally “make sense” of their immediate temporal environment. An analysis of temporal
references helps understand how people share a common understanding of the past and where this
information comes from. Thus, when aiming to analyze cultural models of the environment, I have
particularly focused on how people
use temporal references to calibrate
(or orient) their risk perception, and
in particular how references to surprise and shock are temporally embedded.
Data for this research was gathered
during two years of intermittent
ethnohistoric fieldwork and documentary research centered upon
stakeholders in various floodplain
localities across the U.S.A., shown in
Map 1.
Map 1
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The localities studied included residents and mitigation managers from neighborhoods in the City of
Harvey (Jefferson Parish, Louisiana), City of Savannah (Georgia), City of Kinston and Town of Belhaven
(North Carolina), the Town of Felton in Santa Cruz County and city of Sacramento (California). The criteria
for choosing these sites included the historical depth (both long term and relatively short colonization), biophysical diversity (riverine and coastal), and high number of repetitively flooded households.
Documentary research includes archival and newspaper research. In total, twenty-three residents and
twelve local or state level officials engaged in floodplain mitigation or management were interviewed,
some multiple times. Interviews were transcribed and analyzed using Nvivo qualitative analysis
software.

Results
Temporal Dwelling Scales
Generally, the results of the data analysis were classified in four different “dwelling” scales, all dealing with
the temporal dimensions of vulnerability seen from the perspective of historically situated populations
vulnerable to surprise. The identified temporal dwelling scales include: 1) Disbelief of Disaster Potentiality; 2) Casual Amnesia; 3) Erosion of Memory Networks; and 4) Historical or Scientific Uncertainty.
The topics qualitatively highlighted in each of these scales in this paper are listed in Table 1.
Table 1: Identified Temporal Dwelling Scales

Disbelief of Disaster
History (cognitive)

Casual Amnesia
Erosion of Memory
(social psychological) Networks (cultural)

Historical or Scientific
Uncertainty
(epistemological)

The rare “fluke” event
or lack of sequential
flooding

Short-term salience of Loss of
flood events to daily life Intergenerational
Memory

Public ambiguity of
recurrence interval
(Gambler’s Fallacy)

“Blackboxing” of event
due to trauma

Complacency

Settlement in new
landscapes for which
no temporal
information is known
Lack of historical
archives

Inability to recognize
seasonal flood cycles
in landscape

Intentional forgetting
due lack of alternative
settlement options

The influx of outsiders

Primacy of experience

Flooding as a way
of life

High planning and
mitigation staff
turnover rates

Outdated baseline
referentiality

False sense of security
through technological
optimism

Normalcy bias

Belief that the government will eventually
fix the problem

Lack of monitoring and
evaluation of longterm and immediate
changes in environmental conditions
Lack of communication
through geographic
isolation
Lack of historical
accurate floodplain
mapping

Using excerpts from interviews and observations across the field sites, I will briefly describe each of the
elements listed in Table 1.
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Disbelief of Disaster History
There is a number of temporal factors which motivate the notion that the potential for a hazard is lower
than it actually is. Already pointed out in the introduction are the psychological mechanisms underlying
our cognitive capacity (Tversky & Kahneman 1978). Here I summarize how the temporality of some
hazard events appeared to have influenced a culturally shared disbelief in the potential for future
flooding, as such increasing vulnerability.
One such factor is the notion of “the fluke.” An example of this is the occurrence of flooding due to
Hurricane Fran in 1996 in eastern North Carolina after the 32-year lull in flooding. While people had
presumed that the flood control measures resulting from a new upstream dam had made an impact,
the fact that they were flooded at a level higher then ever before appeared so unlikely that it was not
taken very seriously. Unfortunately, it was only three years later that the inaccuracy of this notion was
shown when Hurricanes Dennis and Floyd caused a disaster which exceeded Fran multiple times. A
similar experience comes from the City of Savannah on a smaller temporal scale. While the 1995 flood
event was still recent, a brief torrential rain in June of 1999 had a severe and very unexpected impact
with no precedent. A local mitigation manager notes: “I think the 1999 event was just so extraordinary
and had just not been experienced prior to that, that people were thinking ‘Oh, it is not going to happen
again.’” (City of Savannah Official, 2005). The notion of the fluke seems to counter perceived potentiality for surprise because the event is not taken as part of a series of sequential events, but somehow seen
as “outside” the normal. As explained by a Savannah city official, sequential events in particular appear
to heighten the impact of concern after flooding:
Official:

The history is critical. If there is a series that maintains community memory, everybody would probably be a little bit more cautious.

Interviewer:

What do you mean by series?

Official:

Sequential events that happen and that if those are strung together closely enough
then people will go ‘oh.. these things need to be… we need to think about this risk.
We should not build in this spot.’
(City of Savannah Official 2005)

While theoretically the likelihood of sequential events is entirely stochastic because the likelihood of any
event is the same in each year, communication problems often occur between engineers and managers
explaining this phenomenon to the general public. While engineers typically label the statistical
calculation that an event has a likelihood of recurring 1% each year as a “100 year event,” the public
persistently takes this to mean that if a 100 year event happens, it will be another 100 years before it
happens again. This gambler’s fallacy can cause serious issues of mistrust between mitigation managers
and the public, as illustrated in the case of the three 100 year flood events occurring in 1995, 1996, and
1999 floods in the City of Savannah: “People think it won’t happen again for 10 years or for 100 years.
And so, when we had these events occurring in a close period of time, the public begins to mistrust us”
(City of Savannah Planning Officials 2005).
Disbelief of the potential of flooding is also caused by a lack of experience among those seeking to
purchase properties to recognize (seasonal) flood features in the landscape. This is particularly so in
flash flood environments such as Felton Grove in Santa Cruz County, where the speed of transition from
a small creek to a raging river can be overwhelming. A local mitigation official notes:
People build and buy in places where they don’t notice the little creek and the 12 foot beam across
the little creek, and the four feet diameter redwood log that floated up on top of it. They just don’t
have any situational awareness of what the winter storms in particular can do here. And the next winter they come in and say ‘nobody told me’ (Santa Cruz County Mitigation Official 2004).
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As one resident remarked, the discrepancy between these landscape features and the told reality simply
does not sink in until people experience it themselves. When it concerns an unimaginable event such
as flooding that turns normality upside down, experience has primacy:
There is a difference between “man, it really floods here and that is not a good thing” and actually
seeing it and being there. Because it is an experience you won’t, you cannot fathom what it is like
and how fast it happens (Felton Grove Resident 2005).

The results further suggest that people tend to adhere to certain historical analogs as temporal
reference points used to evaluate future risk. When this baseline referentiality is outdated or not
indicative of the potential magnitude of events, temporal vulnerability is enhanced, because expectations are undermined by unknown or not experienced potentialities hidden in the human-environmental dynamic. An example comes from the situation in Jefferson Parish. When speaking with the
Parish mitigation official, it appeared that the baseline reference for a hurricane type event impacting
the City of New Orleans used by him and his colleague was Hurricane Betsy in 1964. This historical
analog provided the experiential knowledge that provided a model of what to expect; the impacts of
this event seemed to set the boundaries for the height of concern. Amongst all the floods, Betsy stood
out as rare and significant:
That was a unique situation, grade three or four hurricane that came into the Gulf at the worst
possible time. And it put water over our levees outward from the canals, just went over the levels,
hours of storm surge, with nowhere to go (Jefferson Parish Mitigation Official 2004).

However, while Hurricane Betsy created severe damage in 1964, its impact was incomparable to the
devastation which Hurricane Katrina left behind in August, 2005. Although scenarios of Katrina had
been provided, the adherence to Betsy as the baseline temporal flood reference set the stage for a
disbelief in the potentiality of Katrina-style flooding in the area. Several near-misses in the period after
Betsy did not alter this perception and instead supported this notion of the temporal uniqueness of
Betsy. To some, adherence to such outdated notions of what is possible in fact is a way of survival.
Particularly elderly people are prone to support a normalcy bias in which the increasing speed with
which landscape changes have occurred in the past decades since old age set in are often ignored to
the benefit of cognitive stability. A Jefferson Parish resident active in levee monitoring, himself a senior
citizen, explained this perception:“A lot of people….old-time people, who have been here all their lives,
they seem to think they are far away from the Gulf of Mexico, and you really aren’t going to have a problem. They don’t understand that the tidal surge will just go right across here” (Jefferson Parish Resident
2005).

Casual Amnesia
Flood memory seems to be a fickle beast with a short-term nature. While flood concerns are high in
the immediate aftermath of any flood event, this concern quickly dissipates. This issue appears related
to the differential emphasis given on the temporal scale of human consciousness and the longer
temporality of flood events. For example, in interviews with some Louisiana residents it was stated:“We
figured ten years, no flood means no problem. We had water in the streets occasionally, but it always
went down.” Two Californian mitigation managers complained about a similar situation they faced after
a flood in the City of Sacramento in 1995. While immediately after the 1995 flood any public hearing
included a flood argument, only seven years later hardly anyone showed up: “And the ones that do
show up are not interested in talking about flooding, but other sexy topics like West Nile.” To remedy
this problem, the mitigation official ironically noted “we just need to get flooded…”
As it seems, many flood victims actually want to forget about a flood in order to move on with their
normal lives. I have labeled this tendency casual amnesia, after a use of this term by the critic Naomi Klein
concerning the U.S. debate on torture (Klein 2005), to suggest that this type of intentional forgetting has
a casual or indifferent attitude associated with it. When I asked a City of Savannah planning official who
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directly worked with residents on mitigation issues how long it takes for people to lose their memory
about a storm, her response suggested a transition where the trauma of the event turned into
something more anecdotal within years:
I can tell you about 1999, and we are six years away and people laugh about it now. People go like
‘oh remember, we had to take the piano up the stairs!’ I mean, it is very anecdotal. Not… there are
some people who are a bit dramatic, and every time it rains they are hyperventilating. So those are
fresh. But the majority of the people who flooded in 1999, it is not fresh on their mind anymore (City
of Savannah Planning Official 2005)

While this apparent need to forget about flooding seems maladaptive, there are a number of reasons
why residents appear to engage in this practice. For some the trauma of the flood itself motivates a
“black boxing” of the event in the corner of consciousness. A Sacramento mitigation official expressed
how attribution of the lack of flooding to random technological innovation – real or not – helped
residents in such situations to square away their worries:
They point to a drain inlet that is new in their street, or an article in the newspaper about a pump
plant that was constructed in some entirely different location, or some blackberry bushes were
cleared away, so they don’t feel they will flood again. We know for sure those changes are not going
to mitigate their problem, but they just… it is too… I think part of it is that it is just too traumatic
for them to think about it again (Sacramento County Mitigation Official 2004).

Casual amnesia about the potential of flooding is also associated with a strong belief in technological
improvement and a belief in governmental willingness to fix the problem. For example, residents from
Jefferson Parish who had flooded a total of eight times mentioned that even though they had
experienced many floods, each time it was still a surprise:
We know this is the last. You know. Each time. Especially if you get that many. It can’t go on. We know
they are doing things. They are building pumping stations. The leaders saying we got so much
money appropriated. We are going to do something about it. But a lot of times it does not work that
way. They took the money for something else, you see (City of Harvey Resident 2005).

Another reason for casual amnesia is that there might be few suitable alternative places for relocation
to. This could be for either economical or political reasons. For example, in the tight real estate market
of Santa Cruz, economic priorities induce a willingness to forget. A local floodplain planner explains
how a mindset of “we are going to get over this” kicks in before a flood is even finished, and indicates
the main reason for this lies in the extreme financial dependence of residents on the value of their highpriced California property:
People perceive these natural events as damaging to their property value. And they just want to
forget about it, and don’t want anybody else to remember it. I think there are several really strong
factors pushing people to just move on and not really absorb any lesson from what happened (Santa
Cruz County Planning Official 2005).

More politically, residents in the neighborhood of Lincoln City in the City of Kinston explain how a
history of racial segregation can have a lot to do with a prevailing attitude of indifference to flooding:
After they experienced one or two floods, yeah that is how they learned. But nobody ever told them...
You have to remember you are living in a segregated society. And you are limited where you can live
anyway. And this was the only place that, you know, they were able to live (City of Kinston Resident
2005).

Generally, this apparent reduction of cognitive dissonance could be reframed as being a way of
accepting that flooding is part of normal life. When I ask residents of the floodprone neighborhood of
Maplewood in Jefferson Parish why they still live in their home after being flooded six to eight times
while having to constantly deal with the ongoing threat of a twenty feet storm surge due to a major
hurricane, they answer: “It is hard to understand. It is a way of life. I should have moved away. I don’t
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know why I did not. It is not a top priority,” and “I guess you could say convenience” (pre-Katrina response,
City of Harvey resident 2005).

Erosion of Memory Networks
Intergenerational or cultural memory plays an important role in preserving histories of past events.
Among the field sites, generational memory appeared to be most challenging for stakeholders in the
City of Savannah. Located directly on the east coast in swamplands vulnerable to serious storm surge
and Atlantic hurricanes, the City nevertheless only experienced a few weak direct hurricane hits in the
twentieth century (1979, 1964, 1959, 1947, 1940), while in the nineteenth century thirteen fierce storms
produced havoc for the developing coast. Yet, when speaking to Savannah locals, the temporal flood
references used mostly relate to a flood event in 1982 and a flood in 1994. While some elderly speak of
events in the 1950s, little emphasis is given to the disastrous hurricanes events around or before the turn
of the century (such as 1893 and 1896). According to one City official who came from the north to work
in the City, this lack of intergenerational memory has had major impact on mitigation planning:
People’s memories and their knowledge was completely out of synch with some of the realities of
the problem. Some people did know. Old timers knew this neighborhood flooded since the 1920s.
New people would come to meetings and act like…..?! In fact, not until we dug into the records did
we know either. So, I guess what is most surprising is this lack of knowledge of the history and
topography and where we are actually living (City of Savannah Official 2005).

According to a State level emergency management official involved with the City for over twenty years,
this coincidental lack of major impacts for more then 100 years will eventually cause a serious issue of
surprise for many residents when a major event does hit:
If you look at the hurricane history between 1800 and 1900, you will find that Georgia had more
than its fair share of major hurricanes, but nothing since. Obviously that makes it a challenge locally
for emergency management offices throughout that area to keep on preaching we have a hurricane
threat. And, they can see the news and see this is what one of these things can do. All we can do is
just be thankful. Most people think it is going to go some place else (Georgia State Hazard Mitigation
Office 2004).

While intergenerational memory about past events might be present among elderly, a lack of major
flood events reminding them through time jeopardizes the strength of this referentiality. It appears
that a sense of complacency – a feeling of contentment or self-satisfaction coupled with an
unawareness of danger, trouble, or controversy – takes over when nothing happens for a substantial
period of time. A town official in the eastern North Carolina town of Belhaven characterizes his town’s
attitude towards flooding after a 32-year lull of major events in precisely this way:“Everybody had grown
very complacent with it, then all of a sudden it was ‘my gosh here it comes!’” (2005).
Describing the impact of these storms, the town official also stated that the impact of these surprising
events was highest among outsiders. While none of the southern locals put out “For Sale” signs, many
of the northern newcomers who had bought retirement property on the waterline did. Generally, several
interviews showed how outsiders have a strong deteriorating influence on flood memory because their
unawareness of geographical particularities and hazard history combined with a lack of understanding
of local culture and customs. One Savannah City official suggested that this erosion of memory due to
outsiders is particularly prone to happen in areas where disasters strike, because of extreme economic
shifts in the housing markets. Perhaps most telling in this respect is the situation in the flash flood
environment of the Californian neighborhood called Felton Grove, located in the town of Felton in the
mountains of Santa Cruz County. Established initially as a set of cabins in the mid-twentieth century in
a flash flood riverine environment, the importance of local cultural memory about the seasonality and
speed with which the river changes was emphasized to be severely undermined by outsiders:
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You have 30% of the residents there now who have no idea what is possible in the winter, and how
fast that river can come up. The fact that it is raining cats and dogs, the soil is saturated and there is
a big storm coming. Do they get ready? No… they are waiting for the fire department to come over
and tell them (Santa Cruz County Mitigation Official 2004).

Yet, even when those who carry memory of past events express the danger inherent in the residential
landscape, outsiders appear to be skeptical about their expressed concern. One flood-experienced
resident engaged in a real estate business in Felton Grove explained why her clients would still buy
despite being warned:
Sometimes people would talk with some of the old timers, back before elevations. They tell stories,
but they are still here, so it can’t be that bad! That is what people think (Felton Grove Resident 2005).

The erosion of historical memory at the neighborhood level which results from such neighborhood
transitions has its equal in institutional memory when important historical knowledge is lost due to a
high turnover of mitigation or planning staff. Staff turnover in fact appears to be a major issue hindering
the layers of bureaucracy managed by the U.S. Federal Emergency Management Agency (FEMA) from
effectively responding and mitigating disasters. Speaking about their dealings with FEMA, Santa Cruz
County mitigation officials mentioned frustration: “You deal with one guy one year, the next one next
year.” At the state level the same problem is well illustrated by the situation of a former Louisiana state
hazard mitigation officer. In charge of all state-wide mitigation, staff transition and the resulting lack of
institutional memory appeared to be a major hurdle:
When I first got here I was by myself. There was a temporary worker here, but she was not full time,
she was here maybe three months then she left. The hardest thing for me was to get a complete and
total understanding of all the ongoing projects in the State of Louisiana, because my predecessor
went to work for a company and transitioned exactly two days with me (Louisiana State Hazard
Mitigation Officer 2004).

The officer remarked that fortunately there had not been any major disasters during his initial period of
training, but even when he had things more under control, the rapid transition of staff within the militarystyle emergency management culture continued to be an issue. Plagued by field deployments, low pay,
and high stress, the officer remarked in frustration:“I was still maintaining a staff, but every time I turned
around I lost somebody.” At a more local level, in Jefferson Parish, Louisiana, the loss of knowledgeable
staff in the drainage department was emphasized by one of the citizens I interviewed. He had chaired a
public committee monitoring the Jefferson Parish levee system and emphasized how the very complex
situation of pumps and dikes was met with very capable and experienced people who suddenly all
retired. The loss of historical knowledge concerning how the system had behaved in the past and how
historical crisis situations had been solved was particularly severe due to a simultaneous overhaul of the
Parish management:“And I say that because the new councilmen, a lot of them are young. The older ones
were people who lived through this thing” (City of Harvey Resident 2005).

Historical or Scientific Uncertainty
There are situations in which knowledge about past environmental conditions are simply unknown.
The most obvious situation is when migration causes settlement in new landscapes about which no
temporal information is previously stored. Although such frontier settlements are relatively rare in
today’s world, for many U.S. locations initial colonization is relatively recent considering the depth of
memory in older civilizations. For many of the early dwellers in floodplain environments, it meant that
taking risks was part of daily reality, and this lack of knowledge could be translated in environmental
management, which in hindsight might have been counterproductive (leading to issues such as
subsidence, in turn increasing flood potentiality). But even in more recently developed neighborhoods
such as Maplewood and Felton Grove, the historical knowledge is relatively shallow since it was only in
the second half of the 20th century that swamplands and riverine floodways were converted into
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permanent residencies. Imposing flood control in such conditions was less of a gamble because of
previous exposure to nearby conditions, yet even with pumps and levees the long-term properties of
the landscapes were relatively unknown.
Beyond the novelty of an environment, it can also happen that archiving and monitoring of changes in
environmental conditions is lacking. The City of Savannah, despite its relatively historical image, actually
appears to have suffered from a long period of relatively inadequate city management. During this
period, which lasted from 1910 until 1954, corruption ruled and little attention was given to the
archiving and maintenance of public accountability. After this period, the major deficit with which the
City struggled left little room for improvement on this front. In addition to this, officials explained to
me that it was only since 1994 that historical events had been reconstructed and entered in a “structural
flooding database,” which now goes back to about 1982. One major hurdle the City faced was the
influence of coastal microclimatology on record keeping. Dependent on only one rainfall gauge located
at the airport, floodplain management officials were dissatisfied with their ability to monitor the
environment in downtown Savannah located in a different microclimate.
In flash flood environments where events have a quick turnaround time, the importance of an accurate
monitoring system also relates to immediate prediction of flood crests. Sometimes, this goes wrong, as
an example from Felton Grove’s ALERT early warning system illustrates:
In 1998 we had three feet of freeboard, and we had a storm come [sic] in at mid level at the
mountains, and it was raining about 1.5 inch per hour. At 1.5 inch per hour, you have trouble seeing
through it. It came in below the rain gauges in our ALERT system, so we did not see it. In fact, it was
raining buckets for two hours and it came in right above Felton Grove, so it came on in the San
Lorenzo as a big surprise (Santa Cruz County Planning Official 2004)

A shortage of historical information about hazards in a flood environment also means a decreased
certainty of knowing where floodplain boundaries are located. Taking again the example of the City of
Savannah, it is no surprise to learn that the City has not determined the location of the actual 10, 100,
and 500 year flood inundation areas and the associated flow rates that go with them. The impact of
this situation is a lack of explicit guidance to developers using Floodplain Insurance Rate Maps (FIRM)
where additional drainage is necessary, and an increased likelihood of ecological surprises. A Savannah
city official notes:
So, it just happens that Savannah has a lot of canals, low areas, and they have allowed development
to occur [there]. Although most of that is pre-FIRM, 1950s, and 60s, some 70s but not much. It is all
built before floodplains were mapped. But even now the City needs an updated map (City of
Savannah Official 2005).

Because FEMA only updates floodplain maps once every 15 to 18 years, many residents and officials
noted that floodplain guidelines were outdated due to environmental changes or just bad mapping. For
example, one homeowner who had been flooded six times explained to me that his house is officially
not in a floodplain, while others who were never flooded are located inside the boundaries.

Conclusion
A Temporal Dwelling Model of Vulnerability
I have argued that a presentist, dwelling perspective looking at temporality as a cultural model provides
a conceptualization of the temporal dimension in vulnerability research which complements the
generally accepted historicist notion that vulnerability is dynamic, multiscalar, and has historical roots.
Focusing on the issues of expectations and surprise, I believe that a referential perspective provides a
powerful way of looking at the relationship between temporality and vulnerability. To support this
notion I have provided four different “dwelling” scales, all dealing with the temporal dimensions of
vulnerability yet analyzed and seen from the culturally biased perspective of historically situated
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populations vulnerable to surprise. The identified scales include the cognitive, social psychological,
cultural, and epistemological levels of human perception and understanding. They respectively include:
the complex of causes which induce disbelief of disaster (or exposure) histories; casual amnesia (note:
not “causal”); erosion of memory networks; and historical or scientific uncertainty. These findings are
depicted in a schematic model of concentric rings each representing a scale of dwelling (Figure 1). As
is typically presumed in complex systems, these
scales are layered, nested, and not necessarily
hierarchical (top-down), but interactive, influencing each other (heterarchically organized).
I argue that these different dwelling scales and
their examples in fact represent human biases or
ontological boundaries which restrict our awareness and knowledge about historical conditions.
Because of this characteristic, the scales and the
given examples can directly lead to maladaptive
expectations which increase the likelihood of
surprise. In other words, the examples provided
are examples of vulnerabilities within the system
of human organization vis-à-vis the temporal
environment. Perhaps one could suggest such
vulnerabilities to be specific “temporal vulnerabilities,” to distinguish them from “economic” or
Figure 1: A Temporal Dwelling Model of Vulnerability
“physical” vulnerabilities, or even more importantly, “historical vulnerabilities,” the latter representing an objective history of vulnerability, but not
the condition of “being temporal” (temporality) itself. On the other hand, when actively managed, they
can be seen as tools available for the strengthening of resilience and coping within cultural systems. The
strengthening specifically deals with the ability of populations to adapt and respond to the dynamic,
multiscalar environment that exposes them to potentially disastrous hazards.
This environment itself, the context in which this model operates (effectively or not), is itself composed
of complex temporal properties. Less stable environments, where disasters typically occur on smaller
temporal scales, include non-linear features such as sudden systemic changes, temporal (and spatial)
multiscalarity, and are guided by self-organization. But even in more stable systems temporality exists
in the form of cyclical features such as the natural seasons themselves, the timing of the events relative
to these cycles, the frequency of hazard events, and of course changes in the intensity of the events,
including the speed with which hazards occur. Altogether, the overlap of temporally complex
environments and the boundaries and weaknesses of human understandings of it make it even more
urgent that attention is paid to how our own temporal tools and capacity influence our expectations.
To general policy recommendations as a result of this research includes a call for a careful evaluation
of the extent to which memory networks and monitoring institutions are locally and scientifically
accurate and accessible. Further, an active management of this aspect of vulnerability can be done by
providing general educational strategies which aim at the explicit preservation, archiving, and
dissemination of hazard memory. It does not take a lot of public funds to actually secure high water
marks in the cultural landscape or provide other visual clues (photographs, descriptions) of past events.
Further, a more elaborate strategy would focus on museums, archival institutions, and other publically
accessible places to evaluate use of materials that memorialize past hazards. It is even possible to
measure and monitor how cultural models of vulnerability might be stretched, for example by simply
plotting the temporal distance to the last series of flood events. Further, serious capacity building should
be a common strategy to build hazard memory in institutional settings. This should also be extended
into neighborhood organizations, where long-time residents function as important anchors of past
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knowledge of events. Finally, any governing institution would do well in checking how accurate
floodplain maps actually are, and how well the local public understands the meaning of the terminology
used. Altogether, these strategies might help to prevent cultural models of historical ecological
conditions from becoming enemies, rather then friends, when dealing with hazard preparedness,
mitigation, and early warning.
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1.3 Water Related Health Risk, Social Vulnerability and Pierre Bourdieu
Patrick Sakdapolrak
Floods during the monsoon season, water scarcity during the dry months, contaminated drinking water,
and lack of waste water facilities – embedded in this multifaceted water crisis the population of the
South Indian megacity of Chennai is facing constant health threats. Within this setting the paper will
introduce thematically and conceptually the ongoing research project “Adaptation behaviour and
negotiation processes: how the vulnerable cope with water related health risk in Chennai, India” financed
by the German Research Foundation (DFG) and the Federal Ministry for Economic Cooperation and
Development (BMZ). Thematically the paper will point out the importance of the health and water
complex in vulnerability sciences in general and address the specific features of the complex within
metropolitan Chennai. Conceptually the paper will represent a brief outline of the analytical framework
of social vulnerability. Therefore, it will address its roots, summarize its features and introduce Pierre
Bourdieu’s social theory as a possible way to embed social vulnerability theoretically.

Why Focus Social Vulnerability Research on Health and Water Issues in Megacities?
By positioning the research thematically at the nexus of three interweaved topics – namely human
health, water stress and urbanisation – the paper addresses subject areas which are of high relevance
for development policy aiming at the reduction of social vulnerability.
There is broad consensus in the global political agenda that human health is central for human security
and human development. This is demonstrated e.g. by the Report “Human Security Now“ of the
Commission on Human Security (2003). In this report a complete chapter is dedicated to health issues.
Another example is the Millennium Development Goals (MDG) of the United Nations, with four out of
eight MDGs focused directly on human health.
A recent report of the WHO (Prüss-Üstün et al., 2006: 9) reveals that 24 % of global diseases are caused
by environmental exposures which can be averted. Furthermore, it is estimated that 23% of all deaths
(premature mortality) can be attributed to environmental factors (ibid.). These statements highlight the
importance of environmental health. Among the environmental risk factors, water-related risk factors
are particularly critical, as approximately one quarter of global environmental disease burden (WHO
2006) can be traced back to them.
Moreover it can be expected that the significance of urban areas and urbanisation processes for
development policy in general and environmental health in particular will rise in the near future. This
is not only because more than half of the world’s population is estimated to live in urban areas – among
them even one-quarter to one-third in absolute poverty (Sánchez-Redriguez and al. 2005) – but also
because the rapid urbanisation process especially in developing countries poses multiple and complex
threats to the urban population (Krafft et al., 2002: 17-21; Coy et al., 2003; Kraas, 2003; Krafft et al., 2003).
Thus, while addressing the interface between human health and water related risk factors in the Indian
megacity Chennai, the research project places a special focus on problem areas of considerable
relevance for development policies that aim at the reduction of social vulnerability. Basic research on
this topic has to be regarded as a contribution to reduce social vulnerability and enhance the quality
of life of the vulnerable people.
The following section of the paper will outline the specific features of the health and water complex in
Chennai. The socio-economic setting of Chennai will be briefly introduced and followed by a description
of the water stress and water related health risk in Chennai.

The Megacity Chennai
Since its foundation by the East-India Company in 1640, Chennai, formerly Madras, has evolved into the
forth largest Indian agglomeration with a population of 4.2 million (city) and 7.5 million (metropolitan
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area) respectively. That way, Chennai represents one out of six Indian and worldwide 39 megacities. It
is located in the south of India at the Bay of Bengal, is the capital of the state Tamil Nadu and has the
third largest port of India, where about a fifth of the Indian exports are handled (Nestle et al., 2005).
Since the liberalisation of the Indian economy in the early nineties the city has experienced a dynamic
economic development, which is prominently expressed by the fast growing information technology
(IT) sector. According to the former head of the Chennai Metropolitan Development Authority (CMDA)
it is expected that as many as 500,000 jobs will be created in the IT sector in the coming year. This
development is also manifested in the cityscape: Hugh investments flow into infrastructure developments and modern high rise office complexes dominate the so-called IT-Corridor in the south of the city.
As a fast growing megacity Chennai is also prime
destination for labour migrants from rural areas. There
are two major push and pull factors for the movement
of people towards Chennai: Firstly, unequal intra-state
development and growing income disparities (TNHDR,
2003) as well as the socio-environmental crisis in parts
of Tamil Nadu, e.g. the Cauvery-Delta (Bohle, 2004).
Secondly, the rapid economic growth of the metropolitan area. Arriving in Chennai the landless labourers,
tenant farmers and small scale peasants are faced with
insecure income generating opportunities and an over
loaded urban infrastructure (Coy et al., 2003). Both of
these factors are pushing them into social and spatial
marginality. This development becomes obvious as
around a quarter of the city’s population are living in
the over 1500 slum communities, which are spread all
around Chennai (Bohle, 1984; Bunch, 1996; TNSCB,
2005: 38). Based on a survey on slums carried out by
the Corporation of Chennai (CoC), Chandramouli
(2003) states that 35.5% of dwellings are of semipermanent or temporary type with 67% consisting Figure 1. Chennai, India – a dynamically developmerely of one single room. Direct access to drinking ing mega-city (Source: P. Sakdapolrak)
water is limited to 26% of the slum dwellings, while
54.8% are located within 500 meters of a water source. 56% of households have closed drainage, 13.9%
have open drainage, and 30.1% have no drainage at all. 79.4% of dwellings have access to electricity.
Summarizing, it can be said that the economic development of Chennai is coupled with an increasing
polarisation and fragmentation process (Scholz, 2002). This results in an increasing number of vulnerable
people who are more and more at risk of exposure to ill-health due to the overall living conditions.

Water Stress and Health in Chennai
Water stress can be defined as water related conditions that negatively affects the human population
and causes problems. Human health is linked to water stress in terms of quantity (conditions of scarcity
and surplus) and quality (poor water quality) of available water.
Chennai is particularly suitable as a study area of the water-health complex, because the region is
characterized by a monsoonal climate with pronounced seasonality – intensive dry periods alternate
with periods of excessive rainfall and occurrence of tropical cyclones. The most severe water related
problem of Chennai is water scarcity. Chennai is constantly struggling with a structural shortage of
water (Ruet et al., 2002). With 78 liter per capita per day (lpcd) Chennai has the lowest per capita water
availability among Indian metropolitan cities (WBGU, 1997: 199). The public water supplier, Chennai
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Metropolitan Water Supply and Sewerage Board (Metro Water), accounts for only 64 % (other estimates
put the figure as low as 44 %) of the resource in a normal month (Ruet et al., 2002). Another 4 % comes
from private tankers, 10 % from community tanks and wells and 21 % from in-house wells. It is estimated
that 80 % of the fresh water of Chennai is from ground origin (Navdanya, 2005: 105). This is the
particularity Chennai faces due to the scarcity of local surface water sources. The reason for the structural
water shortage is caused by the dependency of the city’s water supply on a number of very unreliable
sources: the North-East monsoon, which is of short duration and highly variable; only few perennial
rivers with a limited storage capacity; ground water resources, which have been indiscriminately
exploited without much recharge. In addition, this unfavorable circumstances are coupled with the
growing demand of a rapid urbanizing city. This results in a drop of water availability per capita during
scarcity periods to a level which is insufficient to cover basic water needs. This happened for example
during drought periods in 2001 and 2004, where the level dipped down to 35 lpcd and 25 lpcd
respectively (Ruet et al., 2002: 67; Nestle, 2004).
Next to water scarcity, water quality represents the
second main problem in Chennai. A major share of the
ground water resource of the city is of poor quality and
not suitable for drinking (Nestle, 2004: 71). Appasamy
(1996) states that poor waste management (especially
industrial waste), salt water intrusions and the pollution
of the surface water are the main factors which affect
the quality of ground water resources. Fresh water and
tap water contamination is also a problem due to
insufficient sewage treatment, cow dung, industrial
pollutants and the infiltration of the polluted surface
water into the old and leaking pipeline system
(Appasamy, 1996: 17) which doesn’t have a continuous
water flow. The outbreak of cholera in May 2004 which
was caused by contaminated tab water makes the
problem exemplary (Subramanian, 2004). Last but not
least, water excess is another water related stress the
inhabitants of Chennai are facing. Devastating tropical
cyclones and excessive rainfall led time and again to Figure 2: Health risks through stagnating water
widespread flooding in Chennai (Nayantara, 1996: during the monsoon in Chennai, India
95-118). In particular low-lying areas, where the urban (Source: P. Sakdapolrak)
poor are forced to live (Nestle et al., 2006), were affected.
The described water stress scenario of Chennai constitutes multiple health risk factors for the population
of the city. The disease outcome resulting from the exposure to these stressors are passed on mainly
through four transmission routes, as Eyles and Sharma (2001) specify:
• water-borne diseases: a disease that spreads through water supplies, which are contaminated with
pathogenic micro-organisms (e.g. cholera, typhoid);
• water-based diseases: a disease that spreads through parasites found in intermediate organisms living
in contaminated water (e.g. shistosomiasis, dracunculiasis);
• water-vectored diseases: a disease that spreads by insects (e.g. mosquitoes) that depend on water
(e.g. malaria, dengue);
• water-washed diseases: a disease that spreads as a result of poor personal hygiene and skin or eye
contact with dirty water (e.g. trachoma).
The Health and Family Welfare Department (HFWD) (2004) of the Government of Tamil Nadu, the Tamil
Nadu Human Development Report (TNHDR 2003) and the National Family Health Survey (NFHS-2, 2000)
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identified some main health concerns in Chennai which are associated with water stress. These concerns
will be described below:
Diarrhoeal diseases. Diarrhoeal diseases represent a high disease burden in the state of Tamil Nadu.
According to the Health Department (HFWD, 2004) “Tamil Nadu is endemic for Acute Diarrhoeal
Diseases (ADD) with sporadic outbreak of cholera in most of the districts throughout the year and in
epidemic proportions during the rainy seasons and peak summer periods”. In 2004, 77333 cases of ADD
and 1500 cases of cholera were reported, showing no sign of improvement over the previous years. The
extreme flood events that hit Chennai in November and December 2005 again demonstrated how
vulnerable the population is towards flood-related health risks. Within a few days, cholera cases have
been reported in the city.
Malaria and Dengue. Chennai, accounting for 6.8% of the population in Tamil Nadu, experiences
approximately 70% of the malaria cases reported in the state of Tamil Nadu. In 2003, 29058 cases
occurred in Chennai, which signifies a 6.8% increase within the previous year (CoC, 2005). Anopheles
stephensi and Anopheles culisifacies are the two main malaria vectors in the area (Balakrishnan, 2003;
CoC, 2005). Dengue represents the other predominant vector-borne disease in Chennai, showing an
outbreak of nearly 800 cases in 2001 and several hundreds of cases reported each year from that time
onwards (Kabilan et al., 2004; CoC, 2005). Population migration and rapid urbanization with poor
management of water resources represent risk factors for these vector-borne diseases.

Theorising Social Vulnerability: Can Bourdieu Help Us?
In the following section the social vulnerability framework will be introduced as a guiding analytical
tool for the study. After a brief discussion about the roots of the vulnerability concept, the common
features of the understanding of vulnerability will be outlined, followed by the social theory of Pierre
Bourdieu as a possible way to embed the framework theoretically.
The concept of vulnerability has become a central analytical category in the academic and practitioner’s
discourse on environment and health (Bohle, 2005). So, e.g. the Intergovernmental Panel on Climate
Change (IPCC) (2001) uses the concept of vulnerability as a framework and dedicates a whole chapter
on vulnerability towards environmental health risks in the context of climate change. The WHO (2003)
as well recently adopted the term human health vulnerability.
The concept has its roots in and was based on two broad areas of research: hazard research on the one
hand and poverty research on the other hand. Since the late 1980s vulnerability has featured most
prominently in hazard research. The basic underlying model of vulnerability as used by early approaches
in the field of hazard research was founded on the risk-hazard-model, where specific environmental
risks result in hazards for individuals, social groups or a whole system. The vulnerability concept
represents the result of critiques which arose towards the risk-hazard model. Firstly, it was criticised that
the basic of the concept does not treat the ways in which the impact of hazards are amplified or
attenuated. Secondly, distinct exposed subsystems that lead to significant differences in the
consequences of hazard exposure were neglected. Lastly, the model does not treat the underlying social,
economic and political structures that underlie the differential exposure and consequences, as it was
pointed out by Turner et al. (2003: 8074). Outside the field of hazard research vulnerability received
broad recognition during the 1980s in poverty and development research (e.g. Chambers, 1989). In
particular Sen’s (1982) work on entitlement was of vital importance for the vulnerability concept.
Vulnerability was carved out as an implicit concept in Sen’s entitlement approach (Fünfgeld, 2006: 26).
As Bohle (2006) points out, in the social science poverty research the concept of vulnerability was used
to broaden and disaggregate the concept of poverty. The relationship between poverty and
vulnerability is not clearly determined. Chambers (1989: 1) emphasises that vulnerability is not poverty.
Prowse (2003: 7-9) shows that vulnerability can result in poverty (vulnerability to poverty), can be seen
as a cause and symptom of poverty and as a dimension of poverty.
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Since its emergence in the 1980s vulnerability has become widespread in a diverse and multi-disciplinary field of social and environmental research and provoked a large body of academic literature and
has been adopted by large multi-lateral organisations (e.g. WHO).
Cutter (1996: 529-31) notices that despite considerable efforts a common conceptualisation of
vulnerability is still lacking. The reason for this lack, as Cutter (ib.) explains, arises from different
epistemological orientations (political ecology, human ecology, physical science, spatial analysis) and
subsequent methodological practices. The concept remains “somewhat fuzzy”, as Vogel et al. (2004)
observe.
Nevertheless some common features of almost all conceptualisation of vulnerability can be discerned.
Most approaches analyse particular risks (mostly external stresses, processes or events), the mechanism
by which systems, social units or individuals deal with them and the potential adverse outcomes in
relation to that risk (ib.). Vulnerability is considered as a multidimensional phenomenon that is socially
and spatially distinguishable (Bohle, 2005). Exposure, sensitivity and adaptive capacity are three
components of vulnerability that can be widely found, although they may use inconsistent terminology
and assign different relative weighs to each component (Prowse, 2003). Exposure can be defined as the
risk of being exposed to environmental and social stressors; sensitivity can be seen as the risk of being
susceptible to stressors; adaptive capacity can be defined as the ability to cope with and adapt to
stressors and recover from the adverse consequences. All these elements of vulnerability are functionally
and dynamically connected and interlinked through feed-back processes that are changing over time
(Turner et al., 2003; Vogel et al., 2004).

Figure 3: Vulnerability framework – Basic dimensions

Social vulnerability is a characteristic of people. It is, as Downing (2002: 375) remarks, a social phenomenon
relevant to particular social groupings. Thus, social vulnerability can be conceptualized as a function of
exposure, sensitivity and adaptive capacity of groups of people, households and individuals in the
context of environmental and social stressors. At this level an understanding of vulnerability needs to
be reached (Prowse, 2003: 6) and it is a particular challenge, as Wisner (1993: 16) emphasizes, “to create
ways of analyzing vulnerability implicit in daily life”.
In order to realize this aim, vulnerability analysis, as Wisner (1993: 130) demands, needs to be grounded
in a social theory that balances structure and agency, determination and freedom. Bohle et al. (1994) say
that a theory of social vulnerability should be able to map the space of social vulnerability. This map is
defined by determinate political, economic, and institutional capabilities of people in specific places
and in specific times. Moreover, it should be able to identify “the historically and socially specific realms
of choice and constraint […] which determine risk exposure, coping capacity and recovery potential.“
(ib.). Since the statement of Chambers, that vulnerability lacks a theory, there have been several models
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proposed for theorising social vulnerability in the way described above (Watts et al., 1993; Wisner, 1993;
Tröger, 2004). Within the scope of the study of social vulnerability towards water related health risk in
Chennai, the concepts of Pierre Bourdieu are proposed as a basis for the analysis of social vulnerability.

Bourdieu’s Social Theory – An Outline
Bourdieu understands the society as a network of semi-autonomous fields (Curtis et al., 1998: 652).
Fields are systems of objective relations between positions that are constituted by various species of
capital or power (see below). Positions in a field are occupied by actors and interrelated. Fields are
characterised by asymmetric power relations – dominations and subordinations (Dörfler et al., 2003).
Therefore, fields can be seen as structured systems of people occupying positions of social relations
(Curtis et al., 1998: 652). However, the relations are not to be understood as direct interactions or
connections, but in terms of exterior relations of difference, especially with regard to efficient species
of capital or power (Bourdieu et al., 1996: 127). The difference between the concept of network and the
concept of field is important to keep in mind. Fields are defined by differential relations between
properties while networks are defined by actual connections. In a field, unlike in a network, people with
little interaction with one another can be grouped together very closely. The relations between positions
occupied by actors in a field are characterised by struggle and competition over access to goods,
resources, positions and power that are at stake.

Figure 4: Schematic illustration of Bourdieu’s social theory

In his explanation of fields, Bourdieu often uses game as a metaphor. Like in a game, a field is only
possible if there are players existing which know how to play and which are inclined to play. Both, field
and game, are spheres defined by specific rules, which set a certain frame but do not determine the
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individual action of the players (Fuchs-Heinritz et al., 2005: 143). The various involved players are
endowed with different species of capital effective in the game. The powerful players in the game and
dominant actors in a field, i.e. those who are endowed with the largest volume and the best structured
species of capital, are in the position to set the rules that determine the normal functioning of the game
and consequently define the profits that can be achieved (Bourdieu et al., 1996: 132).
The pre-condition for a game to be played at all is the fundamental belief of the players in the stakes
of the game. The term illusio in Bourdieu’s work refers to the tacit recognition of the value of the stakes
and the practical mastery of the rules of the game (Bourdieu, 1998: 128). There is a specific illusio for all
fields that exist. The rules that determine the game, as Bourdieu observes, are often perceived to have
the character of a natural given fact. They are accepted and not scrutinized by the players involved
(Bourdieu, 1976). This phenomenon is termed doxa by Bourdieu (Bourdieu, 1976).
As mentioned above, the structure of the field is determined by the position of actors in the field, and
this is again determined by the overall volume and the kind of species of capital that each actor disposes.
Capital is what ever has an effect; it can be conceived as power (Bourdieu, 1983: 184) or as social energy
(ib.: 183). It is the medium or resource which enables actors that are endowed with it to act within the
field. Capital and field are closely related concepts since capital does not exist and function if not in
relation to a field. Bourdieu differentiates between different forms of capital (economic, cultural, social,
symbolic etc.) (ib.). Different species of capital are transformable at varying cost and effort (ib.: 195-198).
The concept of habitus is the subjective complement of the idea of field. Habitus is the expression and
the result of a constellation of a group of actors within the space of inequality, i.e. unequal endowment
with capital in the field (Bourdieu, 1999: 279). Habitus does not only reflect relations of inequality but
expresses them and conserves their virtue. Habitus is a ‘‘structured structuring structure’’ which results
from an ‘‘internalisation of the exteriority’’ and produces an ‘‘exteriorisation of the interiority’’ (Bourdieu,
1984). In a general sense habitus can be understood as the mental structure through which people deal
with the social world. It can be thought of as a set of deeply internalized schemes through which the
world is perceived, understood, appreciated, and evaluated. Through habitus actors are able to take part
in social practices and to produce social practices. Habitus enables actors to move and act in fields
adequately. Habitus only exists through individual practices and interaction (Curtis et al., 1998: 652).
Social practice – everyday activities – is therefore shaped by both, the habitus which disposes people
to act in a particular ways and the availability for various species of capital in different fields. Bourdieu
put the relation between practice, habitus and field in the following formula: Practice = [(Habitus)
(Capital) + Field]. It is argued that the social theory of Pierre Bourdieu is capable of meeting the demands
of a theory of social vulnerability as articulated by Bohle et al. (1994). Their notion of vulnerability as a
multilayered and multidimensional social space determined by the political, economic and institutional
capabilities of people. This corresponds to the field and habitus concept of Bourdieu. It is argued that
a field of social vulnerability towards stressors or to adverse outcome can be constituted. This field
would be structured by specific forms of capital and power, would be governed by a specific set of rules
and characterised by competition and struggle over minimised specific social vulnerability or in positive
term increased specific human security. The hypothesis is that the position of an actor in a field gives
information if and how he is exposed and sensitive to stressors and how coping and adaptation are
shaped by choices and constraints which arise from the position in the field and the endowment with
capitals. Thus, it is argued that Pierre Bourdieu provides a possible key to decipher social vulnerability.

Outlook
Embedded in the context of water related health stressors in the megacity of Chennai, as pointed out
in the first section of the paper, the research project focuses on health-related adaptation and the
coping behaviour of a vulnerable population facing multiple water-related health risks in their day to
day life. The guiding principle for the analysis is based on the conceptual framework outlined in the
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second part of the paper. The research project seeks to explore the following questions: How do people
conceptualise health? What do vulnerable people who are continuously threatened by water-related
risks do to maintain and protect their health? What are the constraints and the enabling factors for
coping and adaptation among vulnerable people? In what way is this coping behaviour a negotiated
process and what is the result of the interplay between the interests of different players? The aim of
the project is to understand these health-related issues in the context of the everyday life of the
vulnerable population.
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Abstract
This paper uses theories from social vulnerability and socio-ecological systems to examine the effects
of urban water scarcity on the residents of Villa Israel, a squatter settlement in Cochabamba, Bolivia
during the 2004 dry season. The paper tests the relationship between households’ assets within and
access to market and non-market water distribution systems and their vulnerability, resilience, and
robustness to urban water scarcity. The data were collected as part of an 18-month anthropological
study of Villa Israel. Household heads from 72 randomly-selected residences were interviewed at
2-month intervals about water acquisition and use. The findings indicate that households with fewer
assets related to the market system are significantly more vulnerable, more resilient, and less robust
than those with more assets. Households with less access to the market system are significantly more
vulnerable than those with more access. Assets and access related to two non-market water distribution systems were not significantly associated with vulnerability, resilience, and robustness. The paper
argues that these findings can only be understood with reference to the political ecology of urban
water distribution in Cochabamba at the time the research was conducted. It concludes with
recommendations for conducting future research that integrates social vulnerability and socioecological system theories more fully.
The concept of social vulnerability was developed for the investigation of natural hazards and disasters.
For twenty-five years, social scientists have examined how social systems overlay ecological ones, and
shape social vulnerability to environmental stressors. Recently, studies of human and environmental
processes were fused in a new field of inquiry – socio-ecological systems (SES) (Berkes and Folke 1998,
Redman 1999). Scholars now propose that research on social and ecological vulnerability be merged
within one SES-oriented framework (Turner et al. 2003a, Gallopín 2006).
This paper uses the SES vulnerability framework to test hypotheses derived from social vulnerability
theory. The study examines urban water scarcity in Villa Israel, a squatter settlement in Cochabamba,
Bolivia. Data from 18 months of fieldwork are used to explore how assets and access to water systems
make households more vulnerable, resilient, or robust to seasonal water scarcity.

A Vulnerability Framework for Analyzing Socio-ecological Systems
The SES vulnerability framework is used to examine the extent to which hazards (stressors or perturbations) are likely to harm a system, subsystem, or system subcomponent (Turner et al. 2003a:8074).
The framework facilitates systemic research on integrated social and ecological processes, nested spatial
and temporal scales, feedback loops, and complex processes. Because the framework is designed for use
by social and ecological scientists, it requires that vulnerability and its associated concepts be defined
in ways that are applicable across disciplines (Gallopín 2006).
For the purposes of this study, vulnerability is defined as “the state or capacity of a system that is unable
to adapt to a stressor”. A vulnerable individual, group, or social system can be driven to total structural
reorganization, chaos, or extinction by stressors, hazards, or shocks (Young et al. 2006). This approach
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focuses on the internal side of vulnerability (Bohle 2001), or the processes within the system under
study. The external side of vulnerability, or stressors, hazards, and shocks (and exposure to them), is
considered to be outside the system. This definition of vulnerability can best be understood in relation
to two concepts: robustness and resilience (van der Leeuw 2001, Young et al. 2006).
Robustness has been described as the opposite of vulnerability (cf. Gallopín 2006). It is defined here as
“the state or capacity of a system to absorb a stressor without adapting”. A robust system does not
respond at all to a stressor; the system can maintain all its functions in spite of the stressor (Wagner
2005). While the concept is newer than vulnerability or resilience, robustness is particularly useful for the
analysis of systems that are intentionally designed to withstand stressors and maintain their structure
(Anderies et al. 2004). In the social vulnerability literature, Burton et al and Swift have also labelled this
quality “absorptive capacity” (Pelling 2003).
Resilience, too, is sometimes described as the opposite of vulnerability; however, it is not necessarily
(Gallopín 2006). Resilience is defined as “the state or capacity of a system that is able to adapt to a
stressor without changing fundamentally” although function and dynamics may change temporarily
(Holling 1973). Resilience is often described a desirable characteristic of systems, but it is important to
note that this may not be the case. In fact, a resilient system is one that can come to rest in multi-stable
states, and these states can exist in varying degrees of desirability or undesirability (Gunderson and
Holling 2002). For instance, poverty is an example of a resilient and undesirable social state (Redman
2006, personal communication). The anthropological literature on coping and adaptation describes a
range of processes that should be considered resilient, but not robust (e.g., Laughlin 1978, Dirks 1980,
Turnbull 1972).
Because the SES vulnerability framework is designed to facilitate research on complex processes at
multiple scales, the analyses required can be quite complicated. There is still no consensus on how to
conduct an integrative analysis (Young et al. 2006), although some scholars have suggested a way
forward using qualitative analyses of secondary data (e.g., Turner et al. 2003b). To conduct such an
analysis with primary data, however, one must go to the field with specific research objectives in mind.
For social scientists working within the SES vulnerability framework, the literature on social vulnerability points to a way forward.

Integrating SES and Social Science Approaches
In 1981, Sen’s groundbreaking work demonstrated the importance of entitlements, or a household’s
position in society, personal assets, and access to markets, for understanding its vulnerability to famines.
Soon after, Hewitt (1983) showed that all kinds of disasters – not only famines – are shaped by the social
structures that mediate environmental hazards. Blaikie et al’s (1994) social vulnerability framework demonstrated the importance of rights, resources, and access in determining vulnerability to disasters. Later
theorists showed that both market assets (such as savings and possessions) and non-market assets (such
as social power and networks) are major determinants of social vulnerability (Moser 1998, Pelling 2003).
The literature on social vulnerability provides strong evidence that assets and access help determine
who will be vulnerable to environmental stressors. To understand how access and assets will shape
local vulnerabilities, they must be located within a specific SES. The construction of rights and
obligations in that SES will establish what kinds of assets and access will be important for understanding the distribution of vulnerabilities across a population. For instance, in market-driven systems, the
distribution of accumulated capital and market access will likely affect which members of society are
(and are not) vulnerable to environmental scarcities. In non-market systems, other determinants of
power and wealth (such as social status or accumulated reciprocal obligations) should predict the
distribution of environmental vulnerabilities. In hybrid systems, in which the articulation of market and
non-market systems creates multiple pathways to resource acquisition, the role of assets and access in
determining vulnerability may be unclear.
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In this paper, I suggest that one important approach to understanding social vulnerability to urban
water scarcity is to situate data on key assets and access within an analysis of a larger socio-ecological
system. To date, only a few published studies have used quantitative data analysis to examine how
access and assets shape social vulnerability to urban water scarcity at the local level. No such study has
done so using the SES vulnerability framework.

Hypotheses
Based on the literature on social vulnerability, I predict that access and assets will be significantly
associated with vulnerability, resilience, and robustness in water-scarce households. The first set of
hypotheses deals with access to water distribution systems. Hypothesis 1 predicts that access to market
(H1a) and non-market (H1b) water distribution systems will be significantly associated with householdlevel vulnerability. Hypothesis 2 predicts that access to market (H2a) and non-market (H2b) water
distribution systems will be significantly associated with household-level resilience. Hypothesis 3
predicts that access to market (H3a) and non-market (H3b) water distribution systems will be
significantly associated with household-level vulnerability.
The second set of hypotheses deals with assets relevant to water acquisition. Hypothesis 4 predicts that
market (H4a) and non-market (H4b) assets will be significantly associated with household-level
vulnerability. Hypothesis 5 predicts that market (H5a) and non-market (H5b) assets will be significantly
associated with household-level resilience. Hypothesis 6 predicts that market (H6a) and non-market
(H6b) assets will be significantly associated with household-level robustness.
All of the hypotheses assume that there is a community in which multiple systems of water distribution
exist, and that those systems will include market and non-market elements. The hypotheses also assume
that seasonal water scarcity will occur, that it will affect all water distribution systems, and that the effect
will be significant.

Urban Water Scarcity
Global social and ecological trends like economic restructuring, urban growth, and desertification are
making water increasingly scarce – and water access increasingly inequitable – in cities around the
world. At least 157 million urbanites have no access to an improved water source, and hundreds of
millions more lack adequate access to safe water. The majority of those without safe water live in Latin
American (15 percent), African (25 percent), and Asian (57 percent) cities (UN-Habitat 2003). Although
much is being done to extend water provision systems to water-scarce urban areas, the root causes of
urban water scarcity are complex and difficult to resolve.
While ecosystems shape the physical availability of water resources for human use, human social
systems shape peoples’ ability to access water resources (Gleick, Singh, and Shi 2001). In cities that lack
comprehensive municipal service, urban water distribution generally takes a centre/periphery form in
which well-provisioned downtowns give way to outskirts with progressively fewer services (Gilbert
1998). Without adequate infrastructure, the urban poor suffer from severe water scarcity even in cities
that have enough water to meet their residents’ needs. Beyond this, human-based processes, such as
groundwater depletion, salination, deforestation, and desertification, can have enormous impacts on
ecosystems, and ultimately affect the quality and distribution of water resources.

Urban Water Scarcity in Cochabamba, Bolivia
Since 1984, Bolivia has endured a number of poverty-inducing economic upheavals including a
devastating cycle of debt and hyperinflation, the collapse of the mining industry, and the eradication
of a coca-based cash crop industry (Nash 1992, Painter 2006). As a result, migrants have flooded to
economic centres like Cochabamba (McFarren 1992). The city of Cochabamba, perched on the southern
edge of a water-rich alluvial fan aquifer system in the Andean valleys, is the home of 1.67 million
Bolivians (Instituto Nacional de Estadística de Bolivia 2006).
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Human settlement and development patterns in Cochabamba have mapped social inequities onto
hydrologic patterns of water distribution. The north side of the city – where the wealthiest residents live
– sits atop a spring zone, a major river, and a lake. On the far south side of the city – where new migrants
and the urban poor occupy squatter settlements – the water table is deeper and surface water is scarcer.
Cochabamba’s municipal water supply infrastructure covers only 62 percent of the urban population,
in the north and central regions of the city (Terhorst 2003). South-side residents are outside of the
municipality’s water service zone, and must find their own water. Most south-side households use a
combination of purchases from water vendors, rainwater collection, community-owned groundwater
wells, and surface sources to meet their domestic water needs. Such sources are generally expensive,
time-consuming, and unreliable to use. In Villa Israel, a squatter settlement located at the far southern tip
of Cochabamba, seasonal water scarcity poses a serious threat to human well-being and quality of life.

Water Provision in Villa Israel, Cochabamba
Villa Israel is a squatter settlement of about 1700 residents, mainly displaced miners, coca growers, and
farmers. Many of Villa Israel’s residents work as informal vendors of fruit and vegetables in Cochabamba’s
main downtown market. Informal market vendors are among the city’s poorest working residents, and
earn as little as 8 Bolivianos ($1 USD) a day. However, some Villa Israel residents make an ample living
from cottage industries, corner stores, taxis, or rental properties. The community itself has a school, 14
churches, a clinic, electric and telephone service, and several sports fields. It lacks urban infrastructure
such as a bridge, paved roads, sewage and – most importantly – a comprehensive water distribution
system. In this section, I give a brief overview of the water situation in Villa Israel. Since there are no
published studies on the topic, I present data from my own fieldwork.
There are three year-round sources of water in Villa Israel: water delivery trucks, a community tapstand
system, and a reciprocal water exchange system. The water delivery truck system in Villa Israel operates
in a market form called an oligopoly, in which vendors are few, water is scarce, and buyers abound. Water
delivery trucks carry large cisterns that hold up to 10,000 litres of water. Each day, between one and
four water trucks operate in Villa Israel. People in need of water listen for the beeping horn of a water
truck. Upon hearing the horn, they dash out into the street in search of the truck. Once they find the
truck, they must convince the driver to come to their homes to sell them water. For those people that
cannot catch the truck or entice the driver to make a delivery, it can be very difficult to acquire water.
People who cannot buy water are sometimes unable to refill their storage tanks for days at a time.
Even for those who can get access to the truck, the price of the water is high. In 2004, water delivery
trucks charged 4 Bolivianos ($0.50 USD) for 200 litres of water, the minimum daily water requirement
for a four-person family (Gleick 1996). This sum represents about 20 percent of the standard daily income
for an adult in Villa Israel. While most community members consider purchased water to be very
expensive, water delivery trucks are the most common source of water in Villa Israel. From April 2004 to
February 2005, for instance, 100 percent of Villa Israel households reported buying water from a water
delivery truck at least once.
The community-run tapstand system draws water from two small wells in the foothills above the
community. Approximately ten tapstands provide 20 to 40 litres of water a day to eligible households
around the community. Together, the tapstands form a non-market water distribution system. Because
of the danger of water theft, the tapstands are only unlocked once a day under the supervision of a
guard. Water is distributed for 20 minutes at each tapstand, at a randomly-selected time between 4:30
am and 9:00 am from Monday to Saturday. Access to the tapstand is restricted by a number of factors.
First, people who are not home to wait for their tapstand to be unlocked cannot get access to the
system. Second, only Villa Israel homeowners are officially allowed access to the tapstand system. Renters
with strong ties to powerful members of the community’s political and religious institutions can also
get informal access to the tapstands. Third, each household must attend the monthly meeting of the
community government and pay 10 Bolivianos ($1.25 USD) to get access to the taps. These access
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restrictions make getting water from the community tapstand system difficult, costly, and time
consuming for many Villa Israel residents. As a result, the system is not very popular; from April 2004 to
February 2005, only 39 percent of households reported using the tapstand system even once.
Villa Israel residents also loan, give, and barter small amounts of water among themselves throughout
the year. The water exchanges constitute a non-market water distribution system. While the reciprocal
water exchange system offers some insurance against water scarcity, many Villa Israel residents avoid
participating. When asked why, they explained that they wanted to avoid conflicts, that neighbours do
not return borrowed water, or that community members disparage people who seem needy. Despite
this, some households do participate in long-standing reciprocal relationships, exchanging 10 to 20
litres of water with neighbours. From April 2004 to January 2005, 38 percent of household heads
reported receiving water from someone else at least once.

Field Methods
The research was conducted over 18 months of fieldwork, between June 2003 and July 2005, in Villa
Israel, Cochabamba, Bolivia. The field research was conducted by five team members: an American
anthropologist, two Bolivian researchers, and two Bolivian translators for Quechua and Aymara. The first
four months of research were dedicated to participant-observation. After two months of protocol
development and testing, a random sample was drawn from a map of 415 residential constructions in
the community. Of the 96 households that were contacted, 72 households (75 percent) agreed to participate. Interviews were conducted with the person who was most knowledgeable about resource
acquisition and distribution in the household. Sixty-nine percent of the respondents were women. From
April 2004 to January 2005, we conducted five two-month cycles of interviews and observation. The
interview protocol included questions about society, economics, water acquisition, and water use (see
Wutich 2006, for complete data collection protocols).

Methods of Analysis
Five variables were operationalized using native concepts identified during the participant-observation
phase of the research. The two independent variables are access and assets. Measures of access and
assets were means taken from 6 months of data collection, from April to September 2004. Access to
water distribution systems was defined as (1) access to water markets and (2) access to the tapstand
system. Access to water markets was measured on a four-point scale assessing a residence’s distance
from the centre of Villa Israel. Access to the tapstand system was measured by tapstand use, or the mean
number of times that a household acquired water from tapstands over the 6-month period. Assets were
defined as (1) market assets and (2) reciprocal assets. Market assets were measured by household
income level, on a four-point scale. Reciprocal assets were measured by participation in the water
exchange system, or the mean number of times that a household acquired water via reciprocal
exchange over the 6-month period. This measure assumes that reciprocal obligations are stored in longterm relationships, that they represent redeemable assets, and that they are balanced over time.
The three dependent variables are vulnerability, resilience, and robustness. Measures of vulnerability,
resilience, and robustness were taken from six weeks of data collection conducted at the height of the
dry season and water scarcity stress, in August and September 2004. Vulnerability was defined as the
inability to complete essential water use tasks. It was measured using a five-point Guttman scale (1950),
which assesses the degree to which household members were unable to cook, bathe, clean, do the
dishes, and wash laundry due to water scarcity. The scale has a coefficient of reproducibility of .88 which
is above the generally accepted cut-off of .85 (Bernard 2002). A high score indicates more elimination
of tasks, and thus more vulnerability to water scarcity. Resilience was defined as the modification of
water use tasks for the purpose of conserving water. It was measured using a four-point Guttman scale,
which assesses the extent to which household members modified water use tasks to conserve water in
cooking, bathing, cleaning the house, and washing laundry. The water conservation scale has a
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coefficient of reproducibility of .90. A high score on this scale indicates more water conservation and
more resilience to water scarcity. Robustness was defined as the extent to which households had 50
litres of water per person per day, the quantity needed to meet minimal human water requirements for
drinking and household use in low-technology situations (Gleick 1996). A high score indicates more
robustness to water scarcity.
Multiple regressions were used to determine the size, direction, and significance of the effect of four
independent variables (access to water trucks, access to tapstands, market assets, and reciprocal assets)
for each of the three dependent variables (water task elimination, water conservation, and sufficient
water provision). A term for the interaction between market assets and reciprocal assets was also
included in the analysis. After running the regression analysis, I was able to identify general patterns in
the quantitative data. I then returned to the original quantitative dataset, and identified individual
households that had high and low scores on each of the independent variables. Using that list of
households, I went back to the qualitative data for each household. I reread the interview narratives to
gain an overall understanding to how access and assets affect vulnerability, robustness, and resilience
in specific cases. I present the results in the next two sections.

Outcomes
In 2004, the dry season lasted from March to November. The last heavy rains fell between March 17 and
March 20 (SENAMHI 2005). Some households’ rainwater stores lasted through April and May. In June,
water scarcity began to affect the majority of the households. From July to October, nearly all
households experienced water scarcity, allowing for the six hypotheses to be tested.
The multiple regression analyses show that the model is significantly associated with the measures of
vulnerability (r2 = .36, p = .0001), resilience (r2 = .19, p = .02), and robustness (r2 = .20, p = .02). Only one
variable, market assets, was significantly associated with vulnerability (B = -.63, p = .006), resilience
(B = -.58, p = .02), and robustness (B = 9.13, p = .01). Access to water markets was significantly associated
with vulnerability (B = -.40, p = .04), but not resilience or robustness. The other three independent
variables (reciprocal assets, access to tapstands, and the interaction term) were not significantly
associated with any of the outcome variables.
Table 1: The relationship between access, assets, and water-related outcomes in Villa Israel
Predictive Variables
Market assets
Reciprocal assets
Market access
Tapstand access
Interaction Term
Model

Beta
P-value
Beta
P-value
Beta
P-value
Beta
P-value
Beta
P-value
r2
P-value

Outcome Variables
Vulnerability Resilience Robustness
-0.63
-0.58
9.13
0.01
0.02
0.01
-0.35
2.06
-2.21
0.89
0.43
0.96
-0.40
0.03
-0.27
0.04
0.89
0.93
-0.29
0.43
-10.74
0.49
0.33
0.10
1.28
-0.96
-2.92
0.19
0.35
0.85
0.36
0.19
0.20
0.00
0.02
0.02

These results indicate that four of the twelve hypotheses (H1a, H4a, H5a, and H6a) should be accepted.
The remaining eight hypotheses (H4a, H5a, H1b, H2b, H3b, H4b, H5b, and H6b) should be rejected.
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Discussion
The findings show that market-related variables, such as income and market access, are the best
predictors of vulnerability, resilience, and robustness to water scarcity in Villa Israel. In contrast, the two
non-market variables, reciprocal assets and access to tapstands, are not associated with water-related
outcomes. This provides strong evidence that the dynamics of the market-based water distribution
system – and not the non-market systems – determine who is vulnerable, resilient, and robust to water
scarcity in Villa Israel. To understand what this means in the context of the wider SES, each of the findings
must be examined in turn.
The strong association between income and water-related outcomes clearly indicates that people who
have more money can buy more water. This principle unfolds in a number of ways in Villa Israel. Very few
people say that they have enough money to buy all the water they need. But people with more money
to spend on water do have more bargaining power on the market. Those who tend to make large water
purchases are given the personal cell phone numbers of water truck drivers, so that they can call to
place an order when they are ready to refill their tanks. Also, those who have long-standing relationships
with water vendors are rewarded with a llapa, or water bonus, that lowers the price of each water unit
purchased. People who do not have the ability to establish these personal relationships cannot enjoy
the benefits of personal delivery service or llapas. Beyond that, there are many people who simply do
not have the money to buy water when they need it. In interviews, some people explained that they ran
out of water because they had spent their income on food, business expenses, or some other urgent
need. Others said that they did not have enough money to buy water because a family member was out
of work. Still others say that water is simply too expensive to fit into their household budget, and
reported using a number of risky strategies – such as relying on dwindling rainwater stores during the
dry season or walking hours to obtain free river water – to avoid purchasing water. In Villa Israel, then,
the culturally-embedded functions of the market (i.e., the role of personal relationships and llapas) help
explain why people with more income are less vulnerable to water scarcity. People with less income
use resilient behaviours (or coping strategies), such as conserving water and using alternative sources,
to offset the high cost of water. When those coping strategies are insufficient to maintain the household,
people become vulnerable to water scarcity.
In addition to their income, people’s access to water markets also affects their vulnerability to water
scarcity. People living in the community’s centre have less access to the water truck than people at the
edges. This can be explained by the distribution of population density in Villa Israel. In the centre of the
community, houses occupy small lots, are packed closely together, and are divided into many rental
units. At the edges of the community, houses occupy larger lots, there is more empty land, and there are
fewer rental subunits. The results indicate that there is more competition for access to water trucks in
Villa Israel’s densely-populated centre than at the sparsely-populated edges. As a result, people living
in densely-populated central zones are more vulnerable to water scarcity because they are more likely
to unexpectedly run out of water when they are planning to refill their tanks. Since being unable to buy
water is probably experienced as a perturbation rather than a stressor, it does not affect long-term
coping strategies or resilience. Because people budget for and buy a fixed amount of water regardless
of when they get access, the access measure does not have a significant effect on robustness.
While the mechanisms that link markets and water-related outcomes are clear, it may be surprising that
non-market systems are not significantly associated with vulnerability, resilience, and robustness. This
is likely because the tapstand and reciprocal water exchange systems only distribute a small amount
of water in comparison to the market system. On a normal day, the market system circulates between
10,000 and 40,000 litres of water in Villa Israel. In comparison, the tapstand system distributes between
3,000 and 6,000 litres a day. Based on participants’ reports, the reciprocal exchange system probably
distributes no more than 50 litres of water per day throughout the entire community. Since they
distribute such a small amount of water, the non-market systems probably cannot significantly impact
water-related outcomes at the community level.
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The reason that the market system distributes so much more water than the non-market systems is
because the market system is tied into a wider socio-ecological system in the Cochabamba Valley, while
the non-market systems are not. As a result, the market system has the ability to summon water
resources from the city’s municipal system, the valley’s north-side wells and aquifers, and even water
from distant dam projects. In contrast, Villa Israel’s non-market water systems draw on local water
resources like small-scale community wells and neighbours’ storage tanks. The ability of water delivery
truck-based markets to reach across geographic, ecological, social, and political scales explains their
importance to people in a water-poor south-side Cochabamba community like Villa Israel. Conversely,
the inability of the non-market systems to link across scales explains why they command so little water
and have so little effect on water-related outcomes.
It is important to note that this finding in no way implies that market systems are the only form of
economic organization that can link resources across geographic, ecological, social, and political scales.
While only the market economy had the kind of political and economic power needed link to socioecological systems at the time the fieldwork was conducted (in 2004), this has not historically been the
case in Bolivia. In the pre-Columbian era, ayllu systems were used to link coastal, tropical, and alpine
ecologies in the Andean region (Wagner 1991). Ayllu systems, while not egalitarian, were based on
reciprocal exchanges called ayni and labour rotations called mit’a (Moseley 1992). Today, the new
government of President Evo Morales is attempting to reconfigure the distribution of power and
resources in ways that provide viable alternatives to neoliberal markets. The extent to which those
policies will be successfully realized remains to be seen. Unless large-scale economic transformations
do overtake Bolivia, small-scale adjustments in the function of existing water markets appear to be the
most realistic approach to overcoming household-level vulnerability to urban water scarcity. The
findings here have real implications for that effort in Villa Israel and communities like it.

Recommendations to Overcome Household-level Vulnerability
During 2004, most of the efforts to improve water provision in Villa Israel were focused on improving
the capacity and reach of the tapstand system. The tapstand system is a politically popular issue in Villa
Israel because improvements to it bring investment, jobs, and the promise of sustainability. While
sustainability is an important long-term goal for Villa Israel and other water-scarce communities,
vulnerabilities caused by acute seasonal water scarcity urgently need more attention.
Efforts to help households overcome seasonal vulnerability to water scarcity should focus on the
dynamics of community-level water markets. Income is the best predictor of a household’s vulnerability,
resilience, and robustness to water scarcity. A targeted effort to relieve household-level water scarcity
could provide vouchers, subsidies, or graded pricing to low-income households. In comparison to the
cost of maintaining and improving a tapstand system, subsidizing water purchases from the water
delivery truck may provide a relatively inexpensive way to provide water to the people who need it
most. Subsidies might also give low-income households more purchasing power, and alleviate some of
the effects of competition for access to water trucks in densely-populated zones of the community.
Another possible relief effort could involve a community water bank to help vulnerable households
acquire water in emergency situations. Such a bank could offer small-scale water loans on the scale of
20-200 litres, and accept deferred cash payments in instalments. Relatively small amounts of water could
help offset severe scarcity during the height of the dry season. More study would be needed, however,
to determine the feasibility and efficacy of a water bank.

Conclusion
This paper employs an SES vulnerability framework to understand how household experiences of urban
water scarcity are shaped by access and assets in market and non-market water distribution systems.
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Results from Villa Israel showed that market-based assets and access were associated with vulnerability,
resilience, and robustness to water scarcity. Non-market assets and access were not associated with
water-related outcomes. An analysis of the political ecology of water distribution indicates that the
market-based system affected water-related outcomes because it linked resources across geographic,
ecological, social, and political scales. Because the non-market systems distributed only limited local
resources, they did not have a significant impact on water-related outcomes.
The Villa Israel findings support a central thesis of social vulnerability theory: that access and assets
shape local vulnerabilities. They also demonstrate that studies of social vulnerability, resilience, and
robustness are enriched by an analysis of the wider socio-ecological system. Future research could
improve on the analysis of urban water scarcity presented here by employing the full capabilities of
the SES vulnerability framework. Such an analysis could test the relationships between social and
ecological predictors of social vulnerability at multiple time scales, in nested spatial scales, or with inputs
from feedback loops. From there, we can begin to look beyond seasonal water scarcity to understand
how long-term climate changes affect the sustainability of water resources in socio-ecological systems.
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2.2 Hard Decisions in the Big Easy: Social Capital and Evacuation of the New Orleans
Area Hispanic Community During Hurricane Katrina
Byron Real
Kathleen Blanco (Governor of Louisiana):

I am very happy to talk about our evacuation
process, because it is the one thing that we did
masterfully.

Chairman Davis (Congressional Commision): This was the most successful evacuation you
ever had, right?
Kathleen Blanco:

Absolutely without a doubt.

Hearing on Hurricane Katrina Before Select Comm., 109th Cong. (Dec. 14, 2005) at 67 (USHR 2006: 124)

Abstract
A reinforced social structure allowed the Hispanic population of New Orleans, particularly the poor and
undocumented informal immigrants, to successfully respond, reorganize and rapidly recover from
Hurricane Katrina. Informal Hispanic immigrants are negatively affected by a number of socioeconomic conditions and legal factors. To offset the social and institutional marginalization these
immigrants face, they developed social solidarity by applying traditional elements of social capital that
strengthen group identity and cooperation, providing resilience against a disruptive situation such as
Hurricane Katrina. Despite the social vulnerability faced by informal Hispanic immigrants due to lack
of financial resources, transportation, information, and language barriers during Hurricane Katrina, this
community carried out a successful evacuation process which saved many lives. The social experience
of informal Hispanic immigrants described in this article is relevant to the study of human security and
social vulnerability because it explains the link between cultural factors and social resilience to natural
threats and how these aspects may modify social vulnerability.

Introduction
A hurricane is an indiscriminate natural threat that does not spare any spot in its path. Evacuation is the
best, and possibly the only, real protection of human life, when a significant natural threat is eminent.
Evacuation is a difficult decision to make, not only by local authorities but also by the residents of a
given threatened area. After years of evacuating when a natural hazard threatens and is not realized,
residents tend to underestimate the threats and decide not to leave their homes. This phenomenon has
been called “hurricane fatigue” or “hurricane roulette.” Those who have played the odds of incurring
personal tragedy in such situations are generally individuals with some degree of social vulnerability.
Three years before the disaster caused by Hurricane Katrina the Times Picayune, the major New Orleans’
newspaper, warned:“once it’s certain a major storm is about to hit, evacuation offers the best chance for
survival,” and pointed out that “hurricane evacuations rarely go as planned. Storm tracks are hard to
predict, and roads are not designed to hand the traffic flow, so huge traffic jams are a common result”
(McQuaid and Schleifstein 2002).
The residents of the New Orleans area were well aware of the probability that a devastating hurricane
would one day hit their city. Nevertheless, when in 2005 the feared “Big One” did, in fact, hit the area, the
city had not been evacuated. The evacuation process failed despite repeated, insistent warnings. News
coverage by the media indicated that a number of federal, state and local authorities, as well as many
respected community leaders, cited a lack of organization at all government levels as the direct cause
of the failure of the evacuation. The officials failed to apply an adequate decision-making system. This
led to a tardy mandatory order to evacuate. The poor handling of transportation issues during the
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evacuation further complicated the situation. A large number of individuals chose not to leave the city,
even though in many cases they had the means to do so (USHR 2006).
Instead of a socially organized process, as evacuation planning intends to facilitate, in this particular
evacuation endeavor, decision-making rested largely with each individual or family. The lack of
adequate public information as to the exact path and potential degree of destruction of the hurricane
hindered many from making timely, and in this case correct, decisions as to how to preserve their safety.
In particular, the populace was totally unprepared for the unforeseen danger of the levee breaches that
caused the city to be inundated.
Those residents most vulnerable were not well-informed of the situation and/or those who lacked the
means to leave the city. The Hispanic residents were particularly vulnerable, as much of their population
met both categories of vulnerability. Most could not understand or follow the information bulletins
and instructions, which were provided almost exclusively in English by the authorities. Not only did
many Hispanics lack the means of transportation with which to evacuate, most were not even aware of
where they might find a safe haven. However, notwithstanding hindrances, this social group evacuated
nearly all of its members in a relatively timely and safe manner. Although the evacuation process
followed by the Hispanics was unplanned, it was nevertheless effective. The cohesion of this social
group, and their evacuation process, which bore a close resemblance to a community-organized one,
resulted in relatively few Hispanic casualties from the devastating impact of the hurricane and flooding
that followed in its wake.
In order to determine the effects of social vulnerability in the disaster experience of Hispanics, I posed
the following questions to organize this research: How did marginality affect their disaster outcome?
What was the role of their culture? How did they manage the pre-disaster process? And, was the
Hispanic response to the disaster an indicator of social resilience? The response of the Hispanic community lead to hypothesize here that cultural factors such as social networks, language and ethnicity
are likely to modify the social vulnerability of the informal Hispanic immigrants, and promote resilience
to deal with socio-economic and institutional constraints in the face of natural threats.
The research described in this article is of relevance for the human security and social vulnerability
fields because it provides an explanation of the linkage between cultural factors and social resilience
to natural threats and how these aspects may modify social vulnerability. This explanation will be useful
for improving the understanding of the behavior of marginalized social groups during disasters, and the
weight of material aid and social organization in disaster recovery. In addition, the importance of this
article for these fields is due to the fact that it is dealing with an issue that has been deficiently
researched, which is the effects of natural threats on an immigrant society, which generally is politically
hidden in the receiver society. From that situation emerges several additional effects like the lack of a
formal migratory status, work insecurity, institutional marginalization, etc., that make worse the social
vulnerability that the immigrant group already had.
The phenomena of international migration and social displacement as effect of climate change and
natural disasters are likely to increase in the near future. The process of globalization and the periodic
economic crisis in poor countries will reinforce this trend. At the same time, as it has been recognized
by the International Federation of Red Cross and Red Crescent Societies (IFRC 2004) there is a lack of
clear international rules, principles and standards for the protection and assistance of these people
when are affected by disasters.

Methods
This document is part of an exploratory research project to determine the effects of Hurricane Katrina
on the Hispanic community, one of the vulnerable social groups in New Orleans, the area most affected
by the hurricane.
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Fieldwork was carried out in the cities of New Orleans and Baton Rouge between February 16 and March
5, 2006, six months after the disaster. The information was gathered by interviews with 53 randomly
selected members of the Hispanic community, who were directly affected by the hurricane. This group
was composed of women and men of heterogeneous nationality, socioeconomic and educational levels,
immigration status, income earning activity, and length of residence in New Orleans and/or the United
States. The numbers of interviewees by nationality are as follows: 27 Hondurans, 11 Nicaraguans,
8 Guatemalans, 3 Cubans, 3 Mexicans, and one Ecuadorian. The length of residency in New Orleans
(and/or the U.S.), of the interviewees varied from less than one year to more than 35 years. Questions
on immigration status of the Hispanics were beyond the goal of this research. However, based on
responses to interview questions, it is possible to infer that 18 interviewees correspond to documented
immigrants and 35 to undocumented.
The interviews were semi-structured and based on a questionnaire prepared for this research. In fulfilling
research standards of the University of Florida, every interviewed person signed an Informed Consent
form issued by the University of Florida Institutional Review Board. All the interviews were conducted in
Spanish except two that were in English, the language in which they were more comfortable. Four
interviews were conducted in Baton Rouge, and the rest in the New Orleans Metropolitan Area. Four
key informants, one in Baton Rouge and three in New Orleans were also interviewed.
Most of the interviewees are people with several pre-existing factors of vulnerability. Most are in the
lower economic strata, are poorly educated, have few work skills, lack English comprehension, and do
not have immigration documents, which brands them as illegal aliens in this country. To get to this
country, some of them have crossed the Mexico-U.S. border walking several days in the desert to get the
nearest railroad, and then jumping on the first high speed train passing by. Failing to grasp the handle
of one of the train cars could mean a severe injury to the immigrant’s hand. Two women interviewed in
Baton Rouge related how they spent three days and three nights walking to reach such a train. I said
that it is physically impossible, and they replied, but it is psychologically possible if you need to do that.
“The proof is that we did it,” they confirmed. There is probably some exaggeration in the affirmation
of these women, but it depicts the efforts and dangers these people have to deal with to get to this
country.

Hispanics, Social Vulnerability and Risk
Natural events such a hurricane, flood, forest fire, earthquake, and drought have long been equated
with disaster, but this one-to-one correspondence has been challenged in the past two decades. It is
now widely accepted that these natural events do not necessarily create a “disaster.” Disasters occur
when there is a coincidence between natural hazards and conditions of vulnerability (Maskrey 1989,
Canon 1994). The pattern of vulnerability, which is determined by socioeconomic factors, is an essential element of a disaster:
A disaster is made inevitable by the historically produced pattern of vulnerability, evidenced in the
location, infrastructure, sociopolitical structure, production patterns, and ideology, that characterize
a society (Oliver-Smith 1998, 187).

While the natural hazard is a physical agent, generally in which there is no human intervention,
vulnerability is a socioeconomic condition that defines the differing degrees to which individuals or
social groups may be affected. Therefore, social vulnerability determines the potentiality of incurring
in disaster if a hazard occurs. The occurrence of a hazard places vulnerable social groups (or individuals)
at a higher level of risk than those who are less socioeconomically vulnerable.
Vulnerability and risk are not necessarily correspondent conditions. While some risk factors could affect
everyone in a given society, the effects may be different in its different groups or individuals. Economic
situation, educational level, cultural trends, age, income earning activity, and other factors could be
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definers of susceptibility to affects. The chances of being affected due to these factors are “social
vulnerability” of that person, family, or social group.
Vulnerability is generally a systemic condition (illnesses, poverty, age) in abeyance that could determine
the failure of individuals and groups during a natural event, and thus, leave them open to disaster. Risk
is the actual condition of individuals or groups in relation to any hazard. Risk and social vulnerability
are not necessarily coincidental: A vulnerable person is not necessarily at risk, and conversely, people at
risk are not necessarily vulnerable. For instance, the neighborhoods at risk during the 1998 forest fires
in North-Central Florida were primarily upper middle class. Although they were threatened by fire, they
could hardly be considered socially “vulnerable.” At risk are people or societies living in areas in which
a hazard is likely to occur. New Orleans was “at risk,” when it was determined that Hurricane Katrina
was likely to hit the city. The Hispanic community was at risk as well as other social groups in which
poverty and other socio- economic conditions impaired their ability to anticipate, cope, resist, and
recover from the affects of the hurricane.
In some cases vulnerability and risk are coterminous. This usually happens in cases in which it is known
beforehand that a place has become (or was initially) hazardous, but due to poverty or other
socioeconomic considerations, some people persist in dwelling or working there. This is often the case
when poor neighborhoods are located near petrochemical compounds; when people should work with
or near pesticides in the agribusiness industry; or houses that are built on unstable soils. Since these
people do not have better options, these are issues that involve the basic structure of the socioeconomic
system. These cases show how
[…] the social system generates unequal exposure to risk by making some groups of people, some
individual, and some societies more prone to hazards than others ... [therefore] hazards affect people
differently within societies, and may have very different impacts on different societies ... Inequalities
in risk (and opportunity) are largely a function of the principal systems of power operating in all
societies, which are normally analyzed in terms of class, gender and ethnicity (Cannon 1994: 14).

Social vulnerability and risk do not only determine pre-disaster conditions. They are also determiners
of post-disaster decisions and conditions. The degree of vulnerability and risk depends upon how
adaptable or resilient a person or social group may be to address the hardship. The ability of social
groups or individuals to bear or absorb sudden (or slow) changes and variation without collapsing is
social resilience (Holling 1996.). With respect to disaster, the qualities of resistance, resilience, and
adaptation are basic to the reduction of the impacts of actual or future hazards on society. Three basic
aspects are definers of resilience:
(1) the amount of change that a system can undergo while still maintaining the same controls on
structure and function; (2) the system’s ability to self-organize; and (3) the degree to which the
system is capable of learning and adaptation (Carpenter et al, 2001).

This study is based on the assumption that the poor and undocumented Hispanic population of New
Orleans was threatened by hurricane Katrina because they were in the path of a hurricane and living
in an area plagued by intrinsic physical risks. In addition, this community was particularly vulnerable due
to immigration status, poverty, marginality, language barriers, and numerous other conditions that
impaired the group’s ability to get adequate information, to anticipate the effects of the hurricane, to
cope with the hardship, or get support for recovery. Bearing in mind these social conditions, it was also
assumed that this community was not well suited to adapt and maintain its basic structure under the
new circumstances imposed by the disaster.

Hispanics in New Orleans and Hispanic Casualties During Katrina
The U.S. Census Bureau designated all immigrants from South and Central American Spanish- and
Portuguese-speaking countries as “Hispanic.” This designation is interchangeable with “Latino,” a
commonly used term. The U.S. Census of 2000 enumerates 107,255 Hispanics in Louisiana, 2.4% of the
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state’s total population of 4,468,976 (US Census Bureau 2000). According to the same source, the
population of the New Orleans Metropolitan Area is 1,316,510, with a Hispanic population of 100,976,
which is 7.6% of the city’s residents (Table 1.), which is well below the U.S. national percentage of 12.5%
Hispanic. However, that portion may reflect the legal or documented immigrants only. The actual
number of the undocumented Hispanics in the United States is unknown.
According to Ciria-Cruz (2005), about 150,000 Hondurans and more than 100,000 Mexicans, and other
Hispanics live in Louisiana. The estimate of the Honduran Consulate is even higher for the Honduran
population, which with about 200,000 people in and around New Orleans, is the biggest Honduran
population outside Honduras (Truax 2005). Counting all Hispanics, regardless of immigration status,
this social group may compose between 14% and 17% of the total population of the New Orleans
Metropolitan Area, which is twice the official estimate of this population.
Table 1: Hispanic Population in the New Orleans Metropolitan Area
Parishes
Jefferson
Orleans
Plaquemines
St. Bernard
St. Charles
St. John the Baptist
St. Tammany
Total (New Orleáns)

Population
455,466
484,674
26,757
67,229
48,072
43,044
191,268
1,316,510

Hispanics
32338
15024
42811
3428
1346
1248
4781
100976

%
7.1
3.1
1.6
5.1
2.8
2.9
2.5
7.6

SOURCE: US Census Bureau 2000

The Hispanic population was not as heavily impacted as other social groups of comparable vulnerability. Although representing 14-17% of the city’s total population, this community suffered only 2% of
the total casualties registered for the New Orleans area. As of June 2006 the death toll from Katrina
was assessed to be 1855 deaths in four states (Table 2.), and an additional 549 persons were reported
missing in two states.
Table 2: Casualties Associated with the Katrina Hurricane
State
Alabama
Florida
Georgia
Louisiana
Mississippi
TOTALS

Deaths
24 (1)
14 (1)
2 (4)
1,577 (2)
238 (4)
1855

Missing

482 (3)
67 (4)
549

Sources: 1)MMWR 2006;
2) DMORT 2006; 3) LDHH 2006;
4) Wikipedia 2006

Depending on the numbers of “missing” persons subsequently to be located, the total death toll could
easily exceed 2000. Only 18 Hispanic Louisianans have been reported deceased and only 10 are still
reported as missing (Tables 2 and 3).
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Table 3: Katrina’s Deaths in Louisiana by Race, Gender, and Age
RACE
African-American
Caucasian
Hispanic
Asian/Pacific
Native American
Other – 5 (<1) Unknown

GENDER
– 451
– 334
– 18
–6
–4
– 35

(53%) 432 males
(39%) 421 females
(2%)
(<1%)
(<1%)
(5%)

AGE
(53%)
(47%)

0 to 5
6 to 10
11 to 15
16 to 20
21 to 30
31 to 40

–1
–1
–5
–5
– 13
– 26

41 to 50 – 75
51 to 60 – 119
61 to 75 – 196
75 + – 388
Unknown – 24

Source: DMORT 2006

Findings
Balancing the Pros and Cons of an Evacuation Amidst Blurring Messages
As a group, the Hispanic community decided to evacuate New Orleans before the hurricane hit the city.
This decision was not entirely based on the evacuation suggestion by New Orleans’ Mayor Ray Nagin,
nor was the decision based on the conviction that Katrina was a monster hurricane that would destroy
everything in its path. Evacuation was a difficult decision to make. Many of this Hispanic community
do not speak English and up-to-date hurricane information was only minimally available. There are two
Spanish language radio stations in New Orleans: 1040 Tropical Caliente (formerly KGLA Radio Mil) and
830 La Fabulosa. The former transmits only until 6:00 p.m. daily, and while although the other transmits
24 hours per day, after 6:00 p.m. the format is automated music with no live news. In addition, the two
main Spanish language television stations do not provide local news. Before the hurricane, these
stations provided only very limited information, which was practically useless for the purpose of
evacuation decision-making.
In the end, and before the hurricane arrived, Hispanics resolved to flee their homes because they realized
that many of their relatives, friends, and neighbors were doing so. They invited members of their social
networks to accompany them. Leaving the city for a few days with friends and relatives was an attractive
proposition. Those without their own means of transportation rode with others who did. All but three
of the interviewees had left the city before the hurricane hit. Most had left hours before the first strong
winds of the hurricane could be felt.
According to the opinion of the interviewees, the Hispanic population was poorly furnished with
information on the hurricane. For example, in the opinion of a Honduran Tulane University student
who is fluent in both Spanish and English, the information offered in Spanish was poor not only because
it was scarce, but also because the sources were contradictory. “I do not blame the radio stations – says
this student – because they did the best considering that the Mayor and other authorities of New
Orleans were confused, therefore, they did not provide good information. These radios broadcasted
what the Mayor said ... if he and other authorities were confused ...the people were not receiving the
correct information.”
Another Honduran who had lived in New Orleans for 36 years and is also fluent in both Spanish and
English was also convinced that the information provided in Spanish was insufficient for people to
make correct decisions in the matter of their safety. He felt the authorities were not adequately prepared
for the magnitude of the hurricane.
By communicating their plans with each other, the Hispanics solved the information gap. Families
planned to join relatives or neighbors to stay in groups during the evacuated period. Many enticed
others to join them in the evacuation with promises of sausage, beer, music and fun. As not everyone
had their own car, each available vehicle squeezed in one or two extra passengers. Some families were
split into several vehicles. They traveled in caravan to ensure they all arrived safely at their final
destination (since some cars may have had break-downs).
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Socio-economic Status and Evacuation Strategies
The Hispanic community is not a unified socioeconomic group. Scholarly achievements, immigration
status, length of time living in the United States and type of work are some of the definers of
socioeconomic status. Hispanics who have lived more than ten years in the U.S. generally have
managed to have obtained legal resident status, and even U.S. citizenship; they usually speak and read
English fluently. They usually own a house, have stable jobs, and have a social network that goes beyond
their co-national Spanish-only speaking relatives, friends, and neighbors. They tend to have better jobs,
greater earnings, and have access to social security benefits, health coverage and public services, that
is not usually available to many who have been in the U.S. for a shorter period.
On the other hand, Hispanics who have only recently enter the U.S., that is within the past few years and
without proper immigration documents, are urged to work in the first available capacity in order to
earn money to send to their families. They are in a very different socioeconomic situation, than those
more established. Immigrants carry “baggage” in the form of a bundle of social vulnerabilities when they
enter a new country. They then begin to add more vulnerability factors to their situation. They do not
speak English well, or at all, their social networks are restricted to native Spanish speakers, co-nationals,
and co-workers. The lack of proper documentation as legal immigrants prevents most from having
bank accounts and credit cards. They work almost exclusively in temporary and underpaid jobs, and
they lack social security and health benefits. The great socioeconomic distance between poor Hispanic
immigrants and the local population has created a strong social cluster of Spanish speakers, thus
reducing potential discrimination.
Although there are some traits that characterized all New Orleans Hispanics at the time of the disaster,
the manner of evacuation of the affluent differed from that of the poor. Since the early decision to
evacuate also entailed some unavoidable expenses, not all Hispanics were able to afford to evacuate.
However, when the poor finally did make the decision to leave the city, their exodus was made much
later.
Affluent Hispanic families left the city as soon as they learned that the approaching hurricane was very
strong. They decided for themselves when to evacuate, and planned their departure two to three days
prior. Their fluency in English, the availability of significantly more and more detailed information
available in English, as well as the high literacy level of these families allowed them to track the path of
the hurricane, listen to weather forecasts, read opinions in the newspapers, and have a relatively well
informed idea of the risk entailed in remaining in the city. In these affluent families, hurricane evacuation
is a routine exodus from the city for a few days every year during hurricane season. Annual hurricane
evacuation has made the trip a rather innocuous custom, and perhaps a festive occasion – a short,
unexpected visit with friends and relatives. These Hispanic families left the city days before the arrival
of the hurricane, and they knew exactly where they were going before they left. They made hotel
reservations or made arrangements to stay with friends or relatives in other cities or states. For the
undocumented, the story was quite different.

Cultural Behavior and Evacuation Among Poor Hispanics
Poor Hispanics, having lived only a few years in New Orleans, generally had the impression from their
experience that evacuation alerts were issued on numerous occasions “by chance.” Some that had
previously evacuated have lamented the waste of time and money in an unnecessary evacuation. “So
many times the city authorities have told us that the wolf is coming, that everybody was time of this
sameness” said one Hispanic trying to explain why many poor residents, especially those of the AfroAmerican community, chose not to leave the city prior to landfall of the hurricane. This choice proved
fatal in many instances.
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Poor Hispanics did not decide to evacuate until the last minute. Not all of them were aware of the
potential problems that the levees of New Orleans posed. Much of the city is at or below sea-level (and
below the level of the river). The lack of hurricane information in their native language prohibited many
from understanding the dangers.
Many weighed the pros and cons of leaving the city until after the mandatory evacuation was ordered
[Although there were adequate warnings 56 hours before landfall, the Louisiana Governor and the New
Orleans Mayor ordered a mandatory evacuation 19 hours only before landfall (USHR 2006: 108)]. The
economic consideration was an important factor in any decision to be made. For a poor worker who
relies entirely on a scant hourly wage, nothing is more true than “time is money.” Evacuation would
first mean to set aside potential earnings, expect additional expenses in food and beverages, gasoline
and other necessities. Many poor Hispanics work in building construction – masons, painters, roofers, etc.
– who typically make weekly (if not daily) arrangements to work. If they usually work with a particular
contractor, they know where to work, what to do and what time to start every morning. The contractor
controls clock-in and clock-out times and pays at the end of the week for the hours worked. If they miss
one or more days of work, the number of paid hours is greatly reduced. In this vein, and more
importantly for someone who intends to get up early Monday morning and find a good contract for the
week, a Monday morning evacuation seriously cuts into earnings. The decision to evacuate is a financial
decision that is very difficult to make.
One of the interviewees, whose husband was a construction worker, reported that she was “glued” to
the radio and TV from Saturday night until 5:00 a.m. Sunday August 28, listening to any information or
comments about the hurricane. Her husband had told her that they could not evacuate,“[to evacuate]
they must be sure that they can pay a hotel and other expenses.” During all the hours of listening to
the radio and television, her anxiety increased. She mentally scored whether “it will happen”,“it will not
happen.” Her husband and son were sleeping, but she could not relax enough to go to bed. About
4:00 a.m. of that Sunday morning, she watched as Mayor Nagin appeared on a television broadcast and
said that “a monster” was coming. He asked that everyone who could do so leave the city. Then the TV
showed how empty the roads were (at that time). The word “monster” had stopped her mental
calculations, and she woke her family. She was determined to evacuate, regardless of whether they
could afford the expenses. She and her family began packing everything that was deemed useful for
a few days outside. She and her husband both made numerous telephone calls to friends, especially
their co-national co-workers (other Hondurans). They offered to some a ride in their family van. They
headed to the home of a friend in Baton Rouge, believing that they would stay out of their home for two
or three days at the most. After the hurricane had passed through the city of New Orleans, she watched
the pictures of the city on the television and feared the worst. As she was a social worker who worked
with many poor Afro-American families, she worried about them. During the following days of their
evacuation, she cried for these Afro-American families because she knows that they did not have money
to evacuate. She believed that they would remain in their homes because “the hurricane was on [August]
29th and the [Social Security] check comes between the 1st and 3rd of every month, so they run out all
their money at the end of the month.” In her opinion many Afro-Americans who are dependent upon
Social Security decided not to evacuate.
The case of that Honduran woman and her family who left New Orleans about 24 hours before the
hurricane was not typical of this group. Many poor Hispanic evacuated too late. Several of the
interviewees reported that they decided to leave the city after noon on the day prior to the arrival of
the hurricane – approximately 15 hours before landfall. Their drive to Baton Rouge was continually
buffeted by the strong winds of the approaching hurricane. Like everyone else in this community they
were debating whether to evacuate, according to the limited information they could gather from the
sporadic weather bulletins on Univision and Telemundo, the two Spanish language channels available
in the area. It is important that during this decision-making period everyone was calling friends and
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relatives to provide or ask of any new information. “What are you going to do?” was the typical question
during these moments. In the opinion of a Nicaraguan gardener it was useful that “el latino antes de
moverse o dar un paso avisa a sus familiares que van a hacer” (“the Hispanic before to take a step let it
be known to the family”). This social behavior proved effective in motiving others to evacuate.
In some homes the decision to evacuate was no unanimous. In one Honduran home, the mother and
the wife of a worker wished to leave, but he was not sure that the hurricane would be as bad as many
said. Moreover, he and his mother had lived through Hurricane Mitch in Honduras, and he was sure
nothing could be worse than that experience. He had also convinced himself that houses in the U.S.“are
more secure” [than those in Honduras]. At noon on Sunday August 28 this family was still in New
Orleans with no plans to leave. As friends (first a co-worker, then a neighbor, etc.) began to call asking
what this family was going to do and letting them know that they were evacuating, the family finally
asked to join the group of evacuees. All were making plans to have fun during the period of evacuation.
“If somebody asks you – said this Honduran – “Oye estamos llevando musica, salchichas y cerveza,
quieres venir? (“Hey, we are bringing music, sausage, and beers, do you like to come?”), and you infer that
all your fiends are going to have good time, you do not miss this chance.” So this worker, who had been
living in New Orleans for two years, decided to evacuate. He called a couple of co-national single
neighbors who he knew did not have a car and invited them to join his family in their van. He also
called others to set the time for the departure of the caravan from New Orleans. They headed toward
Baton Rouge, usually a one-hour trip. They spent 10 hours on the road. By the time their caravan had
left, 2:00 p.m., the roads were crowded, and the strength of the winds was ever increasing, so that the
cars were shuddering.
Only three of the 53 Hispanic that were interviewed chose not to evacuate the city. The first one was a
woman who worked in a hotel. The manager asked her to stay at the hotel and gave a room to stay with
her family. She considered save enough to be in a hotel several stories high, during the hurricane. So she
brought her mother and daughter to such hotel room and stayed there with other staff members during
the more than seven hours that Katrina devastated the city. She referred that they were okay after the
hurricane hit the city, but when the levees breached and the city was flooded, she said that it was terrible.
She said that never would forget what her little daughter told her that saw somebody “swimming”
outside in the street. What actually happened was that the “swimmer” was a drown person, who was
floating in the flooding waters. The child did not know that such person was dead, but for her mother
the only idea of having been close to the death caused by Katrina was a traumatized experience. She
told that still at the time of the interview, she cannot reconcile, and has problems to sleep.
The other Hispanic interviewee that did not choose to evacuate was a Guatemalan who was so busy
working on sealing windows and doors all the weekend, so he was so exhausted to take the initiative
to evacuate. Since he is single, he was confident that he would be able to manage the situation when
the hurricane comes. Before the hurricane he was requested by several house owners to work covering
windows and doors with plywood boards. “It was something easy and well paid” said this
undocumented worker who by the time of Katrina was less than a year in the US. As the hurricane was
too strong he later regretted his decision of not evacuating and promised himself never again to miss
an evacuation order. The last interviewee Hispanic, who did not evacuate, was a single Nicaraguan
worker who consciously liked to stay to see the hurricane. He is in New Orleans for two years and do
not regret of not evacuating in a hurricane. He says that next time he would like to see another
hurricane. These three cases of people who chose to not evacuate before the hurricane landfall show
how personal decisions count for vulnerability.
The most remarkable aspect that characterized Hispanics’ evacuation was the high sense of community.
Practically all the interviewed gave and received calls telling or asking for evacuate, and they left the city
in groups. An average of three families got together to leave the city after evacuation was requested
by the New Orleans’ major. This behavior was important to encourage people to go somewhere else to
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get shelter. Even people that did not think in evacuating did that because relatives and friends were
living the city and asking for joining them.
For evacuation, the Hispanics used the same social behavior showed when organizing a camping. Or
maybe it was like an augur that something bad could happen. With a “sense of good fellowship” they
liked to share with others their decisions and being together. In any case, before the disaster occurred
what according to Solnit (2005), happens in a community that has been hit by a tragedy, when “the
impact is shared, the solidarity may eclipse the suffering, and thus rather than adding to the isolation
of individual misfortune such events may undo the lonniless of everyday life” (Solnit 2005: 32).
This sense of community was important for sharing information about where to evacuate, organizations
to ask for relief support, and other practical information that in the confusing moments of the disaster
are of high interest. Practically all the Hispanics affluent or poor relied in family, neighboring or language
related groups for information and taking decisions.
The low number of casualties in this community could measure the success of the evacuation of the
Hispanics. However it did not avoid that they were also heavily affected by this tragedy, that their life
experience changes, some of them permanents, which are adding to a chain of social vulnerabilities
they have accumulated during their life. But at least the shock of the hurricane itself was kept away.

Conclusions
Evacuation is not an easy decision for both, those in charge to declare it and those who have to perform
it. These difficulties were evident in the disaster caused by the Katrina hurricane when local authorities
of New Orleans failed in conduct an appropriate evacuation process. The declaration of the Superdome
coliseum in New Orleans as a “shelter of last resort” is an evident sign that even the local authorities do
not believed that the evacuation order should be really mandatory, or at least were conscious that many
people will not evacuate, and opened a chance for remaining in town [Lack of clarity has been reported
when announcing the measure of leave the city. According to USHR (2006) the different parishes of the
city of New Orleans jumbled several terms to describe the level of evacuation. They used “precautionary” evacuation, a “voluntary” evacuation, a “recommended” evacuation, a “highly recommended”
evacuation, and a “highly suggested” evacuation, before declaring a mandatory evacuation. All these
terms are subjective. In such constraining moments these terms generate confusion to the population.
“It appeared many of these officials were bending over backward to avoid using the term mandatory.”
(USHR 2006: 108)]. So all the casualties occurred in this bowl shaped under-the sea-level city, were from
the group of residents who do not evacuated before the hurricane landfall.
All the reasons why these people do not evacuated are related with social vulnerability. Lack of cash,
transportation means, and information, are among the explanatory causes of this failure in which
incurred exclusively poor people of the white and Afro-American communities. As Cannon (1994, 14)
contends “social systems generate unequal exposure to risk by making some groups of people, some
individuals, and some societies more prone to hazards than others”. However, evidences are that the
undocumented Hispanic community, which is among the poorest social groups in New Orleans and
then prone to hazards, carried out a successful evacuation process, which saved many lives that otherwise, should be listed in the coroner’s records after the disaster. This evacuation went well even though
that it was ordered only 19 insufficient hours before the landfall and that public transportation was not
provided.
What were the underlying causes that moved Hispanics to evacuate when as the poor Afro-American
or white communities of New Orleans, they were also short of cash, without transportation means, and
other disadvantages? How this marginalized group managed to get out of the city in those hard
moments? Those questions require detailed studies before any try of answer; however it is reasonable
to infer that cultural issues should have played an important role in triggering a particular form of social
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behavior at the time of a disaster. Cannon (1994) has already hypothesized that hazards like hurricanes
“affect people differently within societies, and may have very different impacts on different
societies…Inequalities in risk (and opportunity) are largely a function of the principal systems of power
operating in all societies, which are normally analyzed in terms of class, gender and ethnicity” (Cannon
1994: 14).
The first question to consider in an effort to explain the agency of the Hispanic immigrants during the
evacuation is that this community in the U.S. is conscious of its vulnerability. If vulnerability is a
weakness, being aware of that weakness may help to offset it. Consciousness of being marginalized
spurs identity and internal solidarity, which does not necessarily reflect altruistic feelings, but could
represent an individual investment in social relations in order to obtain some present or future benefits.
Bourdieu (1986) and Coleman (1988), refer to this phenomenon as social capital, interpreting this as a
collective asset that helps in the solution of overwhelming problems.
Another aspect that could explain the behavior of Hispanics during Katrina is social memory. McIntosh
(2000) defines social memory as “the accumulation of experiences concerning management practices
and rules-in-use that ensure the capacity of social systems to monitor change and to build institutions
(formal and informal norms and rules) that enable appropriate responses to signals from the
environment” (McIntosh 2000). Here it is important the decisions taken personally and socially. As
Thywissen (2006) points up “risk usually involves a decision by the person at risk (to take a certain risk
or not), always presuming the individual knows about the risk”.
Evidence from Latin America indicates that spontaneous local community organizations have frequently
managed the effects of disaster sometimes better than governmental measures (Delaney 2004). For
example of this occurred in El Salvador during hurricane Mitch, when the waters of the dams of the
Lempa area started to flood the communities of Usulutan and San Vicente, local people coordinated
their resources and built on existing social cohesion for evacuation, shelter, health, and security.
According to Delaney (2004), they evacuated the vulnerable to high ground and patrolled the river with
their own boats to monitor the safety of those who were remaining in their homes with animals. Not
one life was lost in these communities, while many died in other villages (Delaney 2004).
Although it remains unclear how sustainable the recuperation of Hispanics from the Katrina disaster will
be, at least the social agency demonstrated during the first months after this tragedy has been positive
in terms of the ability of this group in self-organizing and adapting to the new situation.
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2.3 Social Distribution of Risk: A Case Study in Tehuantepec, Mexico
Fernando Briones Gamboa

Abstract
In the last few decades the number of reports associated with meteorological disasters has been
increasing in many places all over the world. However, in some cases disasters seem to be more in
connection with social vulnerability rather than extreme climatic events. We analyse the political matters
that build a context of vulnerability. In this case study, political conflicts are linked to historical land
problems and development projects that lead to population concentration in urban areas and their
reorganization by political militancy in new neighbourhoods. Land repartitions and invasions were
strategies from involved political forces. On the other hand, local governments ruled by clientelism
excluded the opposite groups from basic urban services, increasing and distributing the risk of floods
in specific areas of the studied municipalities in Tehuantepec Isthmus in Mexican State of Oaxaca.

Introduction
Water related disasters are not always the result of extreme events. In many places, small disasters
happen regularly, even if they don’t make it into the national or international headlines. In this case
study of Tehuantepec Isthmus (Oaxaca, Mexico) we show the complexity of political factors that may
produce vulnerability. This region has particular climatic characteristics: strong dry winds in winter and
rains in summer. It is located in a convergence zone of the El Nino phenomenon (ENSO; El Nino Southern
Oscillation), the rains show significant levels of variability and hurricanes affect the region. However, we
think that it is not only climate that explains the increase in the number of disasters. Analyzing reports
from disaster database DesInventar (LA RED, 2006) and doing fieldwork, we observed that disasters are
concentrated in specific areas that have recently been urbanized. We wanted to find patterns which
would explain the context in which social groups have become vulnerable and how their territories
were developed. We analyzed how the geostrategic position of Tehuantepec Isthmus justifies the
construction of industrial projects, modifying the social and urban architecture of the region and
producing political conflicts in a particular ethical context. We show how local parties and governments
may distribute risk by using power as a mechanism for exclusion.

The Distribution of the Risk as Social Process
It is clear that not all social groups share the same sort and level of vulnerability. However, to be
vulnerable only make sense in risk situations. Could it be logical to consider that the chances of potential
negative impacts are distributed to specific groups by societal mechanisms? The cause of disasters in
Tehuantepec seems to be more linked to the context of social vulnerability than physical factors. What
are the processes that produce vulnerability and may bring risk to specific territories?
The risk is the “probability of occurrence of damage from the interactions between physical processes
– hazard– and factors of urbanization – vulnerability–” (Pigeon, 2002:460). Risk is a process that shows
the increase of conditions of vulnerability that make a society susceptible to suffer damages. WilchesChaux (1993: 17) describes vulnerability as the “incapacity of a community to ‘absorbing’, by adjustments,
the effects of a particular change in their environment.”
In a vulnerable society hazards could increase negative effects, but vulnerability is socially constructed
in a particular context; it is a consequence of historical, cultural and political processes (Braudel, 1969,
Garcia Acosta, 2005) and distribution of income, investments, power concentration and environmental
transformations. The PAR model - pressure and release- of Blaikie, Cannon, Davis and Wisner shows that
disaster is the intersection of two opposite forces: those that generate vulnerability on the one hand and
the physical exposition on the other.“ (Blaikie et at.,1995). Since the 1970s, the political ecology approach
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(Cuny, 1983; Wijkman and Timberlake, 1984) links vulnerability to inequities of development projects.
Cuny (1983: 54) writes that “disasters accentuate the social fights in a society and emphasize the inherent
injustices within a political system”.

Methodology
The first instrument of analysis was the disaster database DesInventa (LA RED, 2006). It is an open source
software that systematizes reports of disasters sourced from national and local press, and georeferences them. DesInvetar is a LA RED project (Network of Social Studies on Disaster Prevention in
Latin America) started in 1994. UNDP’s report Reducing disaster risk: A challenge for development (2004:
43) describes it as a tool to “record all discrete events that have resulted in adverse effects on life,
property and infrastructure triggered by natural and man-made phenomena and geo-referenced to
the smallest available political-administrative unit in a given country – usually the District or
Municipality. By collecting disaggregated data, DesInventar enables the recording of individual localised
small-scale disasters as well as the impacts of large-scale hazard events at the local level”.
We collected reports in Oaxaca state for the DesInventar database in Mexico, (ENSO Project: IAI, LA
RED,CIESAS), based on national newspapers (El Universal, Exelsior and La Jornada) from 1970 to 2002
and local newspapers (El Imparcial and Sol del Istmo) from 1980 to 2003. The Mexican database has
almost 8,000 reports. Although the press does not necessarily offer objective data, local newspaper
reports are frequently the only source of information. DesInventar shows tendencies that we try to
verify by doing fieldwork, visiting and interviewing more that 100 inhabitants in Tehuantepec area, in
cooperation with local authorities.

Climate and Disasters in the Isthmus of Tehuantepec
The Tehuantepec Isthmus has 80 municipalities, 39 in the State of Veracruz and 41 in the State of Oaxaca,
and it has 2 million inhabitants in 7 cities and more than 200 small towns. The biodiversity is composed
by tropical forests in the Chimalapas, Uxpanapa and the Mixe Sierra. There is large petrochemical and
agricultural production. 65% of the territory is collective property, called ejidos in spanish. The
Tehuantepec Isthmus is the narrowest part of Mexico, a geostrategic position that historically has
provided the argument for the construction of transit merchandize projects between the ports of the
northern and southern tips: Coatzacoalcos in the Gulf of Mexico and Salina Cruz at the Pacific Ocean,
separated by almost 300 kilometers.

Map I: México and Tehuantepec Ithmus
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This region is exposed to geologic risks such as tremors and tsunamis on the coast of Oaxaca and
hydrometeorological phenomena such as tropical hurricanes, storms and floods on both coasts. We will
focus on the Pacific Ocean coastline (South of Oaxaca), an economic region (Boudeville, 2001: 147)
where even the political and ethnical differences there is “share commercial space”. The districts of
Juchitan and Tehuantepec (the fist has 22 municipalities and the second 19) are a “metropolitan zone”
(Toledo, 1995: 225), in the last few years accentuated by the extension of the highway that links these
two points, a result of regional development projects.
The Tehuantepec Isthmus and specially the Oaxaca coast have particular climate characterized by
seasonal rains from May to October and hurricanes at the end of the season; the annual precipitation
average is 850mm. The rest of the year is dominated by droughts and strong winds (up to l60 m/s) which
can create humidity in winter and some rains from December to February. The most remarkable are
particularity strong winds called “tehuanos” that in winter produce the phenomenon called Norte. The
Norte phenomena are anticyclone winds formed by polar air masses that cross the land from the Gulf
of Mexico to the Pacific through a rupture in mountain ranges that separates the Sierra Madre del Sur
Range and the Central American Mountain range, in the point called Chivela pass in center of the
Isthmus.

Graphic I: Precipitation in Tehuantpec (Juchitan meteorological station):
Data source: ERIC II. National Water Commission (CNA), Mexico

Although the climate on Oaxaca’s South coast does not seem to be very different from the rest of
Mexican Pacific coast (seasonal rains and droughts), the Gulf of Tehuantepec has specific conditions
because it is located in the south of the “warm water pool” in the Pacific Ocean. (Magaña, 1999:82)
During the El Nino years (ENSO), “changes in the circulation of the ocean near the Equator and the
modifications of the atmospheric circulation affect the characteristic averages of the Gulf of Tehuantepec” (Trasviña: 1997, cited by Magaña, 1999:84). This modifies the fishing productivity in the region,
since hot water temperature aids thermocline presence. ENSO Phenomenon can explain,“up to 40% of
total seasonal variability in the precipitation, particularly in the south of Mexico” Magaña et al. (2003: 323,
325). There is also a relationship between the El Nino phenomenon and the strong winds:“The number
of Nortes increases during the El Nino years compared to La Niña years”. Schultz ET to.(1998) discovered
that there are more cold fronts crossing the south of Mexico in winter during El Nino“ (Romero –
Centeno et al. 2003; 2637).
Wind is a very present natural element in the daily life of habitants of Tehuantepec Isthmus. It is not an
unusual situation for trailers to pull over because of strong winds on Pan-American highway (winds
that cross the country from north to south) in the village called La Ventosa, a toponym that means
windy, in district of Juchitan). The most fragile houses get damaged by these winds and the authorities
are sometimes forced to close the port Salina Cruz temporarily. However, we know from historical
records that these municipalities have had to face floods and winds on regular basis. The name of
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Tehuantepec means “hill of the tiger” referring to the sound of the beast: the wind. The cities of Juchitan
and Tehuantepec have registered floods since the colonial time; the First report is from 1581 (Garcia
Acosta et al, 2003), nevertheless in October and November 1997, hurricanes Rick and Paulina caused the
biggest amount of damage. Many communities were flooded; the cities in the region contained a large
number of destroyed houses and surrounding villages were cut off for several weeks.
According to the State Atlas of Risk (2003: 103) “Floods caused by overflowing rivers and strong local
rains occur in Oaxaca every year. The impact is more and more considerable every year because of
modifications of lands use and population located in dangerous zones along rivers that may cause
floods”. From this point of view, disasters are not only the result of the intensity and/or frequency of
natural phenomena but they are also triggers that show social and territorial dynamics.

Map II: Annual Wind Speed in Oaxaca.
Source: U.S. Agency for International Developement, U.S. Departement of Energy, National Renewable Energy Laboratory

Policy and Fragmentation
The disaster reports (Desinventar) in the Tehuantepec Isthmus in the last 3 decades show a following
tendency: the cities of Juchitan, Santo Domingo Tehuantepec and Salina Cruz are more susceptible to
floods. If we study the results more closely?, disasters do not affect the whole population equally. The
most vulnerable social groups to floods are located in neighborhoods founded in river basins over the
last 30 years. Which are the social aspects that rule the urbanization dynamics in these cities?
In order to respond the previous question it is necessary to make a brief historical review. The
Tehuantepec Isthmus is a region proud of their ethnical identity. The history and regional culture is
based on resistance to centralism and foreign ideas. Before the colonial time (XVI-XVIII century), the
zapotecas were a dominant ethnic group in the region who had ambitions to formed a separate state
independent from the rest of the national territory and Oaxaca State: Is not stranger that inhabitants of
Juchitan or Tehuantepec perceived the isthmus as a country;“First, Juchitan country, then all the others”.
In regional history the idea an State of Tehuantepec was considered, separated to Oaxaca. They are not
only well known for their resistance to the Aztecs and the Spanish conquerors (who never occupied their
territory by force), but also for their contemporary social organization where women have an important
role in commerce. They are also tolerant to homosexuality and travesties, the Muxes, men that play
women’s role. They are also pioneers of political movements at the municipal level. Actually, the istmenos
are a society with a strong regional identity, marked by the chauvinism of their exceptional nature and
culture.
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In the context of the anti-centralist culture, the nature of the projects that federal governments (the
central power) have been developing since 19th century was to take advantage of the strategic
importance of Tehuantepec, especially the narrowness between both coastlines convenient for building
a fast transit road for merchandize. Actually, since 19th century, United States and Great Britain have
been showing interest in obtaining concessions to construct and manage an inter-oceanic channel, an
alternative to the Panama Canal (Alvarez, 2003). The railway that links the ports of Salina Cruz and
Coatzaocoalcos built between 1894 and 1899 is considered “a massive loss” (Ortiz, 1971; 12) but it
symbolized the geopolitical interest in the region”.
In the last 50 years, many projects have been accomplished despite of the reluctance of istmeños; Benito
Juárez Reservoir in Jalapa of the Marques in 1957, a large Irrigation System Called Distrito de Riego 19
in Tehuantepec in the sixties, and a Mexican Oil Company refinery, PEMEX, in Salina Cruz in 1974. These
projects are perceived as ambiguous for the inhabitants: there is an image of progress on one hand
and of pollution and poverty on the other. For example, the Benito Juárez Reservoir holds 900 million
cubic meters of water and occupies 970 thousand hectares and it was built, according to the local
authorities, as an alternative to seasonal droughts, to store and distribute water from the Tehuantepec
River. Nigh and Rodriguez, (1995; 129) affirm that from each liter,“ 50% has as final destination the Salina
Cruz refinery, another 25 % evaporates and only the 25% remains useful to irrigate lands”. The
expropriated lands of the Irrigation System (DR-90) left up to “2500 zapotecos without land, they lost
25.175 hectares of the municipality of Juchitan” (1995; 130) and in order to build Salina Cruz refinery the
government expropriated 729,6 hectares (1995; 125). These projects follow the oil boom in the
seventies; they were formulated as alternative to regional “development”. If these big projects mean
“progress” for the federal government, for the istmenos they have been part of the reasons for the
formation of political forces of resistance. There is not a single development project without a resistance
movement.
The regional political movements had their consolidation phase in the sixties. After the murder of several
local leaders and the student movement in 1968, coalitions were formed among “Federación Estudiantil
Oaxaqueña” that occupied the Oaxaca’s State Universtiy, (Universidad Autonoma del Estado). The
movement ended with a repressive answer from the government and caused the formation of new
protest groups with a high level of cohesion in the Tehuantepec Isthmus, consequence of the zapotecas
organizational capacity. Examples of these formations are the Coordination of Workers, Farmers and
Students of Oaxaca (Coordinadora de Obreros, Campesinos y Estudiantes de Oaxaca, COCEO) in 1972
and the Coordination of Workers, Farmers and Students of Isthmus (Coordinadora Obrero Campesina
Estudiantil del Istmo COCEI) in 1974. They linked their movement with the historical fight against
landowners, to those expropriations done by the government for region development (Campbell, 1994).
Later, COCEI was transformed into a political party in partnership with the PSUM (Partido Socialista
Unido de México, United Socialist Party of Mexico). They won the municipal elections in Juchitan in
1981, becoming the first municipality in the country where other political party than the hegemonic
party PRI (Partido Revolucionario Institutional, Revolutionary Institutional Party) won. However, they
were overthrown and replaced by employees of the PRI and federal forces occupied the municipality
for several weeks. This fact creates a significant friction between the population and the parties that
founded their electoral strategies in paternalism, and directly contributes to the configuration of the
contemporary social architecture.
The early eighties were probably the most difficult political times, from demonstrations to repression;
the lands were taken over mostly by the COCEI, and distributed among militants by PRI. Both political
forces composed their bases of vulnerable groups that had been expelled from communal lands in
order to free them for development projects. Both parties looked for power through movements based
on the lands issues and clientelism. In the interviews, during the field work, we noticed that the urban
space is clearly fragmented by political militancy. Generally, there are four categories of inhabitants in
the new districts:
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1. Those who arrived in the eighties and benefited from the land distribution;
2. Those who were organized by a political force and invaded private or communal lands;
3. Those who came looking for jobs in new industrial poles of the region;
4. Those moved in the region due to family relationships.
Most of the interviewed people got their lands paying a reasonable price or as a gift from their political
faction and built their houses little by little. In many cases they settled down illegally in irregular
establishments. These districts, independently of the party, in the beginning of conflicts were temporary
occupations but that came to be integrating parts of the urban landscape in the way that their
inhabitants began to work. Lands on the river banks are susceptible to suffer small but recurrent floods
which limit their inhabitants’ capacity of development and keep them in a permanent state of
vulnerability.
One thing that the new colonies of the three municipalities have in common is the lack basic urban
services. The inhabitants of these districts affirm that the access to basic services (drainage, potable
water, electricity, garbage collection) depends on its political militancy. It means that a political party
does not offer public services to the citizens in opposition, in fact local government distributing
conditions of vulnerability which can under certain climatic conditions generate a disaster, as the 1997
floods during Paulina hurricane.
A representative example of the region is the case of Juchitan’s Cheguigo district. This COCEI
neighborhood, is established in the basin of “Los Perros” river; floods occur every year when the volume
of the river increases during the rainy season; by the way Cheguigo is a zapotec word that means “across
of the river”. In fact, it is the excess of accumulated garbage in the river that causes the bridges (badly
built) work as “corks” that stop water from running. The population has asked the intervention of the PRI
municipality and state government several times but without a positive answer, since these inhabitants
come from an opposite political force. This situation generates protests and demonstrations. In 2000,
even a religious peregrination was made with the local saint (a religious icon) San Vicente Ferrer, who
was used by people to demand to authorities to clean the river off before the rains. The priest declare:
“I say to them that God does not punish, because God is love. But when San Vicente Ferrer goes out to
stress is because the population needs justice” (Lopez, 2000). The municipal government declared
themselves without responsibility to a possible flood, since the cleaning works were “responsibility of
the National Water Commission that showed inefficiency in application of the resources” (Lopez, 2000).

Graphic II: Growth population (thousands of inhabitants) in the municipalities of Juchitan, Tehuantepec y Salina
Cruz, 1960-2000. (INEGI, Mexico)

In the Tehuantepec Isthmus the political conflicts have made the social capacity of adjustment even
more susceptible to natural climate phenomena and configured the urbanization process of the cities:
By forcing social groups to invade or distribute lands and to establish new colonies without minimum
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services, risks were augmented in the areas inhabited by people with the lowest incomes and thus
making them even more vulnerable.
But disasters are also explained by the effects of demographic concentration. For example, Salina Cruz
port has had several transformations; the most important was the construction of the PEMEX refinery,
which attracts workforce from other states (especially Veracruz) and other towns of the region. The
three cities that compose this commercial and industrial axis, the northern and southern tips have
quadruplicated their population over the last 40 years. Many of the inhabitants were farmers who
immigrated to the city looking for better conditions due to the permanent crises in the province. The
demographic tendencies show an increase in size of the cities and its population, and the desertion of
the small towns. Even though cities are concentrated spaces of vulnerability, they are synonyms of
progress and opportunities on the one hand, but in the other they are synonyms of risk.

Conclusions
The geostrategic importance of Tehuantepec Isthmus has been justified, especially in the last 50 years,
by development projects that have generated the demographic concentration in the three biggest
cities of Oaxaca’s southern coast: Juchitan de Zaragoza, Santo Domingo Tehuantepec and the port of
Salina Cruz. The development projects also caused the emergence of opposition groups to these
projects. This fed an electoral war between the main political forces in the region during the seventies
and eighties: The hegemonic party PRI, and radical socialist COCEI party. Both factions used land
distribution and invasion as a technique of political seduction and/or forms of protest. The political
conflicts configured the social and urban structure of the region. Social groups were forced to live in
susceptible zones to floods by the political situation, building new potential risks that may one day
become a disaster. The lack of basic public services also works as mechanism of pressure and exclusion
of the opposite groups to the municipal government, keeping them in a permanent situation of
vulnerability.
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3.1 Mapping Water Potential: The Use of WATEX to Support UNHCR Refugee Camp
Operations in Eastern Chad
Firoz Verjee & Alain Gachet

Abstract
In 2004 the UNHCR commissioned the use of remote sensing to map the potential of buried water
reservoirs in the massive Ouaddaï region in eastern Chad. The UN needed to discover renewable water
sources urgently and efficiently, as the challenge of providing water to Sudanese refugees and their
local host communities was overwhelming. Using a proprietary process called WATEX, French
exploration firm RTF analyzed a variety of remotely sensed data to identify areas suitable for refugee
camps along the Chadian border near Darfur. Early results are impressive – after drilling test wells at Wadi
Dalal, one of RTF’s recommended sites, the UNHCR established a major camp in early 2005, announcing
that the camp has enough water to support up to 30,000 refugees. This paper provides an overview of
the data and methods employed in eastern Chad. It also provides a promising example of how
geospatial technologies can support humanitarian operations in arid and semi-arid regions.

Introduction
In its March 2004 appeal to the General Assembly of the United Nations, the UN Office for the
Coordination of Humanitarian Affairs (UNOCHA) noted the severe challenge of providing assistance to
host communities and refugees from Darfur due to water scarcity in eastern Chad (United Nations 2004).
Facing an estimated 110,000 refugees at the time, the UNHCR and UNICEF began costly water trucking
operations while simultaneously rehabilitating existing water points and undertaking extensive water
sanitation training programs. Through its affiliates UNOPS and UNOSAT, the UNHCR also retained the
services of Radar Technologies France (RTF) to develop water potential maps to support existing and
future refugee camps throughout the region.
After a rapid assessment of available geological, hydrological, topographical, and geospatial data, RTF
employed state-of-the-art remote sensing to map the water potential of a region nearly 100,000 square
kilometers in size. The humanitarian dimension of the project demanded timely and efficient
identification of belowground reservoirs capable of producing sufficient volumes of clean water to
support existing and future refugee operations. According to the Sphere Humanitarian Charter
minimum standards, this entailed finding reserves capable of providing 15 liters per person per day,
without burdensome walking distances or container refilling times (The Sphere Project 2004). For a
typical camp population of 20,000 refugees, this meant finding reservoirs of at least 90,000 annual cubic
meters of water in volume.1
This paper describes how geospatial analysis was utilized to remotely assess the water potential of the
Ouaddaï region in eastern Chad, rapidly and without extensive field survey. Trial and operational phases
of the project were completed over a total of four months between March 2004 and February 2005; as
demonstrated in the case study of Wadi Dalal, the project enabled the UNHCR to identify new campsites
capable of supporting tens of thousands of Sudanese refugees.

Challenge & Opportunity
The reader is no doubt aware that there were a number of significant challenges presented by the
Darfur humanitarian crisis as it began to unfold in 2003 (Bouchardy 2005). Response agencies needed
to maintain operations over a border region approximately 650 km long and 84,000 square kilometers

1 20,000 people x 15 liters per person per day x 300 no-precipitation days per year x 1000 liters per cubic meter. In order
to be suitable for the long-term, reservoirs need to be completely recharged during the annual rainy season.
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in size – a region the size of Portugal. Not only was this region undeveloped and largely inaccessible, it
was within a zone of conflict that affected the security of both refugees and humanitarian relief workers.
Facing a refugee population that quickly approached 200,000, authorities needed to discover massive
water reserves able to sustain refugee camps for several years, without compromising the interests of
local host communities in Chad (Bouchardy 2005).
This challenge was made even more complicated by the extreme urgency imposed by the escalation
of the refugee crisis, the limited resources with which to assess hydrological potential of eastern Chad,
and a poor understanding of regional geological phenomena. Basic analysis confirmed that the region’s
Proterozoic granite basement renders land surfaces generally impermeable, reducing groundwater
collection except in alluvial sediments, which are prone to rapid evapotranspiration. Long-term
programs to deliver water by tankers to the refugee camps were not sustainable because of long
distances and unreliable tracks and deficient bridge infrastructure. An alternative solution was needed
to prevent dehydration, water-washed and waterborne disease amongst vulnerable populations.
Recognizing the severity of these challenges, and the inadequacy of traditional water exploration
methods, the UNHCR decided to employ a remote sensing process, WATEX, in order to guide waterdrilling operations and optimize the location of refugee camps. Developed to support water exploration
in arid and semi-arid areas, WATEX exploits the evolution of civilian geospatial technology to analyze
large, heterogeneous climatic and geologic regions for groundwater potential. Several recent trends
have made the use of such technology possible:
• The availability of Synthetic Aperture Radar (SAR) earth observation satellite imagery, which
provides highly-sensitive geological and hydrological intelligence not discernable through
optical imagery;
• The 2003 release of the Shuttle Radar Topographic Mission (SRTM) global terrain model, which
provides slope and elevation data of unprecedented quality compared to other topographic
information of the region;
• The removal of “selective availability” from Global Positioning System (GPS) signals, enabling
civilian access to precise location information almost anywhere on the surface of the Earth;
• The widely appreciated “digital revolution”, which now gives even small firms access to highpower computing, user-friendly analysis software, and rich data archives accessible via the
Internet (Verjee 2005).
Many firms, including RTF, are exploiting these recent trends to offer new solutions to traditional
problems such as groundwater exploration. The UNHCR, together with UNOPS and UNOSAT, recognized
that commercial geospatial technologies could be used to respond to the Darfur refugee crisis, creating
an excellent example of the positive role the private sector expertise can play in humanitarian assistance
and sustainable development. Although such cooperation is not without controversy, the need to
encourage public-private partnerships is now firmly established (see “Ethics” box).

Data & Methods
WATEX is a proprietary groundwater exploration process used to locate renewable groundwater
reserves in arid and semi-arid environments. Developed over a period of several years, the process
dramatically improves the ability of humanitarian and development organizations to identify areas
suitable for (temporary and permanent) settlement, cultivation, and development. The process is
economical, rapid, and highly effective for water potential mapping even over heterogeneous areas
several hundred thousand square kilometers in size.
This section details the types of data and the general methodology used to assess the water potential
of the eastern Chadian region of Ouaddaï, along the border of Darfur, Sudan.
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The Ethics of Business – Humanitarian Partnerships
As the former UN High Commissioner of Refugees Sadako Ogata pointed out in his landmark
article “An Agenda for Business-Humanitarian Partnerships”, there is a widely-held belief that
private enterprise and humanitarian assistance do not always share a common social interest
(Ogata 2000). This, despite the numerous examples of where private enterprise has successfully
worked in union with humanitarian assistance.
Ethical safeguards would, however, be helpful for exploration firms like RTF, which apply many of
the same techniques used to discover oil, diamonds, and other precious minerals in order to find
water. Should they be able to commercially exploit any incidental hydrocarbon or mineral
discoveries made while mapping hydrological potential? Are they obliged to immediately forfeit
any commercially valuable intelligence to the host government? How can their humanitarian
mapping be extended to include an opportunity for economic development in frontier regions,
without creating a conflict of interest, or worse, an actual dispute over refugee settlement and
land use? These and other issues need to be considered in order to clarify the “rules of
engagement” of successful business-humanitarian partnerships.

Data
The following raw data inputs were used to facilitate the assessment of water potential of the project
area:
• Geological formation dates and chronology of the structural evolution of eastern Chad (Kusnir,
Brunet et al. 1995);
• Basic rainfall estimates, long-term climate change indicators and water source locations
(Schneider 2001);
• 1:500,000 BRGM Geological Map to delineate geological boundaries (Bureau de Recherche
Geologique et Miniere 1959);
• Known well locations and associated hydrological information for Ouaddaï (Ragot 2004);
• 1:250,000 topographic maps indicating village names, roads, rivers (Centre for Development
and Environment (CDE) 2004);
• Names and locations of existing refugee camps (Bunzli 2004);
• Landsat 7 ETM 15m Panchromatic & 30 m Multispectral satellite imagery, acquired in December
1999, October 2000, June and October 2001;
• ERS- 1 30m C-Band Synthetic Aperture Radar (SAR) imagery, acquired in November 1998;
• JERS-1 18m L-Band SAR imagery, acquired in August and November 1996;
• SRTM Level 1 (3 arc second, 90 m posting) digital topographic maps, complimented by GTOP030
(1: 1,000,000) topographic maps to cover no-data voids.
It should be noted that Ground Control Points (GCP) established the Landsat 7 positional accuracy in
the investigation area to within one pixel of actual GCP locations, enabling all other datasets to be
georeferenced to the Landsat 7 baseline.

Method
As suggested in the Introduction, the goal of this project was to detect large renewable water reserves
capable of supporting refugee settlements of 20,000 per camp, for up to 200,000 Sudanese refugees,
in accordance with the UNHCR’s target provision rate of 15 liters/day/person. This automatically
precluded water exploration of small or non-renewable reserves, and limited analysis to areas of sizeable,
renewable water potential.
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This section describes the methodology employed during the project, using a case study of one of the
areas identified as being capable of meeting this goal. This area, called Wadi Dalal, was one of several
sites identified as having the potential to support at least 20,000 people (Gachet 2005). In February
2005 the UNHCR announced the establishment of the Gaga refugee camp along Wadi Dalal and began
resettlement of thousands of refugees soon thereafter (Chamberlain 2005). Proven water reserves at
the site are capable of supporting up to 30,000 refugees, making the case study of Wadi Dalal a dramatic
example of the impact geospatial technologies can have on humanitarian relief operations (IRIN 2005).
The first phase of analysis involved mapping features which directly (or indirectly) affect the likelihood
of finding large, renewable reservoirs. A variety of data sources and imagery were used to determine
lithology, weathering processes, vegetation cover, and land use. The SRTM terrain model was used to
delineate watersheds, slopes and river profiles, and to estimate energy level of transportation along
wadi (i.e. riverbed) courses. The SAR images were processed to map fractures, uplifts and subsidence;
these features can determine river direction as well as accretionary or erosionary impacts upon reservoir
thickness.
WATEX was then employed to map the relative moisture of surface and underlying strata. The
penetration and soil moisture sensitivity of SAR imagery has been well established, and known to be
optimal in fine, dry sand with minimum volumetric water content (Ulaby, Moore et al. 1986; Williams
and Greeley 2000). However, even under ideal conditions, the penetration of microwave signals is
restricted to near-surface moisture detection. RTF focused upon the assessment of alluvial water
potential along existing wadis and nearby fractures and faults, since deeper reservoirs can still be
detectable if capillary moisture flow reaches near.-surface strata.
After each region of interest had been sufficiently mapped, an assessment of the following key parameters was undertaken in order to establish an overall rank of each “radar anomaly” with water potential:
1. Size of the radar anomaly, which is an indicator of the water storage volume of a buried reservoir
within a wadi. As previously indicated, a reservoir with a sustainable production of 90,000 m3/year
is able to support a camp of 20,000 refugees. Assuming an average rock porosity of 10%, this implies
the need to find a buried reservoir with an overall productivity of nearly 1 million m3/year. This is
equivalent to a wadi reservoir of about 2 km long and 60 m wide, assuming a reservoir thickness of
7.5 m at an average depth of 10 to 15 m). Accordingly, only radar anomalies covering a minimum
surface of 12 hectares (2 km x 60 m) were considered in order to meet the above project goal. At this
stage of the WATEX process, it is impossible to know if anomalies are associated with buried reservoirs
(versus surface moisture linked to clay or silts deposits), and more analysis is required. Figure 1
illustrates an image showing the radar anomaly along the Wadi Dalal.

Figure 1: Radar along the Wadi Dalal
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Figure 2: Radar backscattering anomaly revealed by WATEX processing, indicating the potential existence of buried
aquifer within the wadi course (All images © RTF 2004).

2. Amount of upstream watershed drainage,since each potentially suitable target must also be fed by an
upstream watershed capable of supplying at least 1 million m3/year of water to the reservoir. (The
watershed surface area and average annual rainfall were used to estimate total yearly catchment,
which was then corrected for evaporation, erratic runoff, and other water losses.)
3. Quality of reservoir gravels, since the origin and nature of the gravels which supply the reservoir
determine its ability to reliably absorb and store sufficient water volumes. It is necessary to
discriminate between “reservoir feeders” and ”reservoir poisoners”. For example, basaltic rock types
can create excessive silt and reduce reservoir porosity and permeability, and are called “reservoir
poisoners”. Alternatively,“reservoir feeders” such as quartzite and sandstone can produce gravels that
are ideal for sustaining large volumes of water storage. Figure 2 illustrates the large granitic feeder
directly above the Wadi Dalal campsite.

Figure 3: Landsat 7 ETM image in Sultan Combination showing the watershed upstream of Wadi Dalal campsite,
and reservoir feeder that provides high-quality gravels to the downstream water reservoir within the wadi.
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4. Major fault structures, since a linear river system controlled by graben-like structures is more likely to
contain thick, multi-layered reservoirs, particularly if it sits downstream from a source of gravel or
water-storing material. The ideal scenario is an old, well-framed riverbed with reliable and
unchanging watercourse, downstream from a high-quality reservoir feeder. Figure 3 shows the
distinct fault structure that frames the Wadi Dalal.

Figure 4: Processed image showing the course of the Wadi Dalal framed by a distinct fault structure, several
kilometers long. The campsite is now located on a platform capable of hosting 30,000 refugees safely above the
seasonal flood plain. SRTM-derived slope profile of the Wadi Dalal.

5. Slope of upstream wadi course,since the optimum riverbed slope needs to be between 0.1% to 0.4%,
in order to ensure sufficient vertical recharge of reservoirs within wadi courses (Ragot 2004). (Too
shallow a slope, and the reservoir can be prone to excessive silt accumulation, compromising its
ability to store sufficient water reserves. Too steep a slope, and the reservoir can be prone to the
erosion of the gravel bed that must recharge during the rainy season.) As illustrated in Figure 4, the
Wadi Dalal has an average slope of 0.218% over its course upstream of the reservoir.
Once the five parameters listed above were understood, it was then possible to make an overall
assessment of the most promising sites. In order for these areas to be suitable for UNHCR camps, RTF
considered the implications of refugee resettlement near areas of existing cattle ranching, crop farming,
and indigenous settlement. UNHCR-mandated restrictions on resettlement (within 50 km of the Sudan
border) were buffered, and sites that were close to roads and wood fuel sources were prioritized.
Reservoirs with high suitability were then examined to ensure close proximity to a suitable camp
platform, since the Sphere Humanitarian Charter recommends that refugees be within 500 meters of
at least one water point (The Sphere Project 2004).

Figure 5: Total collapse of well infrastructure due to seasonal flood erosion, near the village of Abdi in eastern
Chad. This can be prevented by locating production wells outside of a wadi, along fractures fed by the wadi’s deep
reservoir.
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The final step of the analysis was to identify drilling locations around high quality sites that were away
from the central aquifer and towards the edge of the containment fracture. As illustrated in the above
photography, the construction of well platforms directly in the path of wadi flow can be disastrous. Well
damage due to flood erosion can be avoided by mapping the fault structure immediately adjacent to
an aquifer but away from the wadi channel, and locating well platforms away from actual river flow.

Results
This project demonstrates that geospatial analysis, when merged with geological and hydrological exploration methods, enables the water potential in arid and semi-arid regions to be accurately estimated.
It also minimizes the need for costly, time-consuming, and often hazardous ground surveying. Based
upon approximately 540 drilling sites throughout Ouaddaï, RTF’s WATEX process could have theoretically improved drilling success rates from 42% to 89% if it was available during earlier water exploration
programs in the region. (Calculated by comparing WATEX-derived “high potential areas” with the water
drilling results of the Chad Hydrological Survey and various NGOs in the past (Ragot 2004).)
Key evidence of the efficacy of the process is the UNHCR’s selection of a new location to construct a
major refugee camp along the Wadi Dalal, based upon the analysis provided (Chamberlain 2005). The
Wadi Dalal settlement of Gaga is about 60 km east of Abéché, and was recommend because of its exceptional combination of characteristics.

Figure 6: Location of the three exploration wells drilled in March 2005. Based upon the actual well productivity,
the UNHCR decided to resettle up to 30,000 refugees to the area.

As predicted, drilling confirmed that it contained a thick, high-quality gravel reservoir fed by a large
volume of water. In February 2005, prior to the UNHCR’s decision to begin construction of the new
refugee camp, RTF estimated that at least 20,000 people could be situated on a platform adjacent to the
potential reservoir, based upon estimated water reserves (Gachet 2005). OXFAM, who carried out the
drilling, confirmed RTF’s prediction with three successful exploration wells drilled in March 2005, and in
May 2005 the UNHCR resettled 200 refugees to the newly-established camp, announcing that the site
had the capacity to shelter up to 30,000 refugees to the area (IRIN 2005).
Although the above results are impressive, a comprehensive empirical study of the efficacy of WATEX
has not yet been undertaken, primarily due to the practical limitations in carrying out such an
assessment in an area as remote and insecure as eastern Chad. It is also important to remember that
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WATEX dramatically reduces but does not eliminate the need for in situ geological survey. Ground
penetrating radar, test drilling and field survey are still important elements in the groundwater
exploration process.

Conclusions
WATEX is an innovative, holistic approach to groundwater exploration, involving a fusion of
humanitarian intelligence, hydrology, geology, and geospatial analysis. This interdisciplinary approach
significantly reduces the risk and cost of water exploration, and limits ground survey to only areas with
high water potential. There is always, of course, some level of risk in water exploration even with
extensive geophysical investigation; but in conditions of humanitarian urgency, scarce resources, and
inaccessible and massive areas of interest, WATEX has a demonstrated ability to enable humanitarian
agencies to identify suitable areas for resettlement and meet international standards for water access.
The overarching goal of this project was to discover major water reserves on potential campsites
capable of hosting up to 200,000 refugees. And while it is too early to know if that goal will be fully
achieved, the experience to date with Wadi Dalal is extremely encouraging. Future applications could
include irrigation planning and micro dam construction, which are symbiotic with the methodology
employed by the process described in this article and in support of longer-term resettlement initiatives.
The authors dedicate this article to the late William B. Wood, Deputy Assistant Secretary of the US
Department of State and The Geographer of the United States. Dr. Wood was a major source of
inspiration and motivation during the earliest stages of this project, and it was with his encouragement
in May 2005 that this article has been produced. The authors join many others in expressing deep
gratitude to NASA and the USGS for facilitating collection, processing, and distribution of the SRTM
mission data, which provided topographic intelligence that was crucial to this project. Similar
appreciation is extended to the governments of Chad, Europe, France, Japan and the United States for
providing the aforementioned data used in the project. Finally, RTF wishes to recognize the vision and
courageous support of Craig Sanders & Marc Andre Bunzli of the UNHCR, Alain Retiere of UNOPS, and
Olivier Senegas of UNOSAT.
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3.2 The Effectiveness of Water Policy on Reducing People’s Risk Exposure to Water
Management Inefficiencies in Mexico City
Fabiola Sagrario Sosa Rodríguez

Abstract
In Mexico City there are discrepancies between inhabitants’ risk exposure produced by water
management inefficiencies, their recognition by authorities and their perception by people. This fact
evidences that water policy in this city has not been effective for reducing people’s risk exposure
because risks produced by water management inefficiencies are not recognized nor perceived by
authorities and people. Also, this policy has not solved the most urgent inefficiencies that affect the
city’s inhabitants. Finally, water policy has not attended those neighborhoods whose residents are more
exposed to these kinds of risks. As a result, the hypothesis that Mexico City water policy has not been
effective for reducing people’s risks exposure to water management inefficiencies is not rejected.
One of the objectives of water management is to reduce social vulnerability. Therefore, an inefficient
water management opposes this objective since it endangers people’s lives and it also increases their
social vulnerability, which is positively related to these inefficiencies. In this context, the results of this
investigation improve the knowledge of risks produced by water management inefficiencies and their
impacts on social vulnerability, helping decision makers implement and adjust water policy in order to
mitigate people’s risk exposure by attending those water management inefficiencies, which in turn
affect more inhabitants and/or reduce people’s vulnerability.

Introduction
As water is a vital resource for all humanity which is both scarce and unequal distributed among people,
water related problems –especially in cities– have become a world concern that require the
development of new ideas for improving its management. Although 70% of the planet’s surface is
composed of water, 97.5% is saltwater and just 2.5% fresh water. However, not all fresh water is available
for human consumption and is relatively scarce; of all fresh water resources, 30.8% is underground, less
than 0.3% constitutes superficial water, and the rest is frozen in glaciers (WWAP, 2003: 68). Moreover, its
natural distribution in all the geographical scales is unequal. Only in the American continent is
concentrated 47% of the water in the world; while in Asia 32%, in Europe 7%, in Africa 9%, and in
Australia and Oceania 6% (Carabias, 2005: 16).
Additionally, more than 1.1 billion persons in the world do not have secure drinking water, more than
500 thousand million do not have access to fresh water, nearly 2.4 billion do no have sanitary services
and 2.2 millions die every year due to water pollution. Finally, nearly 90% of sewage in developing
countries does not receive any kind of treatment before it is emptied back into bodies of water. In this
context, the Water World Commission considers that the global hydrological system, on which
humanity’s survival depends, is at risk because it will not be able to fulfill future water demands (WHOUNICEF, 2000: 12-14). Thus, improving hydraulic resource management has become a world goal,
settling as Millennium Goals by United Nations “to reduce in a half the proportion of population that
does not have access to secure drinking water and to sanitation services” and “to carry out an Integrated
Water Resources Management in all countries for the year 2015” (Yong, 2006: 1).
Evidently, not just natural water disasters provoke human and economic losses. In the long term, water
management inefficiencies1 like aquifer overexploitation, hydrological dependence to farther water

1 The concept of “efficiency” was developed by the Economic Theory, and it is defined as the earnings maximization or
costs minimization. Therefore, “inefficiencies” can be understood as deviations from ideal or expected results.
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sources, low water quality, floods, insufficient hydraulic infrastructure, and unequal distribution of
drinking water, sewage and low prices, will cause more losses than natural water disasters because they
are permanently affecting people all around the world. Nevertheless, risks caused by water management
inefficiencies have been practically absent in the government agendas of many countries.
As of this moment, the dominant focus in risk study has been technical. According to this perspective,
risk is measured as “the product of hazard occurrence probability by the magnitude of damage” (Luján
and López, 2000: 66). However, the understanding of risk in all its complexity cannot be reduced to a
mathematical model since it fails to consider people risk perception, governmental risk recognition and
risk acceptability. On one hand, risk perception and its acceptability are ideologically and politically
constructed; as a consequence, people’s risk representations or images depend on social values and
political discourses (Bechmann, 1995: 77). Risk acceptance depends on: whom is exposed to the risk, if
there exists a possibility to repair and control damages, their magnitude, people’s familiarity with the
risk, and people’s proximity to their negative effects. Some perceived risks also have been acknowledged by governmental authorities as part of the government agenda (Beck, 1995: 19-25, 41-42), but
there are other risks that are unknown by authorities, the scientific community and people since they
do not know or even suspect their existence. Evidently, not only risk’s acceptance, but also its negation,
is not only a scientific matter but also political (Jasanoff, 1995: 279-293). These considerations also apply
to risks produced by water management inefficiencies, whose impacts on Mexico City’s inhabitants and
their characteristics are not so different from ones faced by other cities.
According to the 2nd article of the Federal District Government Statute,„Mexico City is constituted by
sixteen delegations of the Federal District (FD), and it is the headquarters of federal and local powers
of Mexico”. In an extension of approximately 0.76% of the national territory, Mexico City generates onefourth of the gross national product, and concentrates approximately half of the direct foreign
investment and banking activities, and almost 9% of the national population. It also has one of the
biggest urban infrastructure in the country.
In spite of its administrative definition, the city is contained in a natural environment that does not
correspond with its political delimitations. Therefore, for studying water-related problems in Mexico
City, the Mexico Valley Basin is the most appropriate spatial unit to investigate. This Basin is integrated
by 85 municipalities of several states, and it was a naturally closed hydrological unit. However, it has
been deeply modified since most of the rivers have been funneled into pipelines, and aquifers are being
overexploited in order to satisfy the city’s growing water demand (CNA, 2004: 1-27). Because of the
complexity of studying the inefficiencies in water management in Mexico Valley Basin, this investigation
will be based on the political delimitation of the city due to the fact that the decisions taken and
implemented by water policy are according to this delimitation.
The concentration of its people and economic activities in Mexico City are not a recent phenomenon.
Since the middle of the 20th century, the city has experienced a growth without precedent that has
provoked a quick, dispersed and disordered occupation of its territory, along with considerable social
and environmental costs. Because of this, the solution of water management inefficiencies represents
a great challenge. Many of these inefficiencies are yet to be studied; nevertheless, because of its capacity
to increase inhabitants’ risks exposure, the most important inefficiencies include: aquifer overexploitation and hydrological dependence on external sources, unequal distribution of drinkable water and
sewage, low water quality, insufficient hydraulic infrastructure, investment and insufficient sewage
treatment and treated water reuse. All these inefficiencies have particular magnitudes and characteristics that determine the recognition by both authorities and population.
In this context, it is necessary to wonder if Mexico City water policy has been effective2 for reducing
people’s risk exposure produced by water management inefficiencies. In order to answer this question,
2 "Effectiveness" is the accomplishment of established objectives and goals.
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it is necessary to know to what extent Mexico City water policy has been focused on solving those
water management inefficiencies that affect most of its inhabitants. If so, it will be pertinent to know if
this policy has been implemented in neighborhoods most exposed to risks produced by water
management inefficiencies. Lastly, it would be necessary to know if water policy has been able to
construct the recognition of these risks in authorities and population.
The hypothesis of this investigation proposed is the following: Mexico City water policy has not been
effective for reducing people’ risk exposure to water management inefficiencies. First, water policy has
not incorporated explicitly and clearly the concept of risks due to a naturalistic vision by authorities
about water-related risks; in other words, they only consider those risks caused by hydrometeorological events. Second, this policy has not been focused on solving those water management inefficiencies
that affect most of Mexico City’s inhabitants because its actions implemented are focused in those
inefficiencies whose resolution is more beneficial politically. Third, water policy has not been
implemented in the neighborhoods more exposed to risks produced by water management
inefficiencies; instead, it has attended those neighborhoods with higher economic resources.
Understanding as social vulnerability people’s capacity to anticipate, cope with, resist and recover from
the impacts caused by natural and anthropogenic hazards according to people’s social, economic,
political and physical conditions; water and sanitary service distribution, water quality, water treatment
and hydraulic infrastructure for providing these services, and general water management, has a deep
impact on people’s quality of life and security. Therefore, one of the objectives of water management
is to reduce social vulnerability because an inefficient water management endangers people’s lives and
also increases people’s social vulnerability, which is positively related to these inefficiencies. In this sense,
it is truly important to modify the paradigm that water-related risks and disasters are not just produced
by natural events, because they are also produced by humans and the actions and decisions made by
societal institutions.

Methods
Several methods exist for measuring hazards, vulnerability and risks. The method used in this research
represents an alternative to these measurements, considered as the most accurate and feasible for
testing the proposed hypothesis. Although hazards, vulnerability and risks are complex and dynamic
phenomena, measured most appropriately by the use of dynamic models, the availability of information
on Mexico City did not allow to the implementation of a dynamic model in the present research.
However, this research will use a quantitative and a qualitative methodology. Through quantitative
methodology, people’s risks exposure to water management inefficiencies in Mexico City and their
spatial distribution will be estimated by using principal component models and Geographical Systems
of Information. On the other hand, with qualitative methodology authorities, scientists and people’s
“risk-ideas” of water management inefficiencies will be known by using discussion groups and discourse
analysis techniques.
The spatial analysis unit chosen is the “neighborhood” since it constitutes an entity whose residents
share ideas, values and a risk culture. It will be possible to identify those neighborhoods more and less
exposed to risks produced by water management inefficiencies, and also, to compare the risk-ideas of
authorities and people with neighborhoods’ exposure levels. Consequently, this research contributes to
risk and social vulnerability studies in several ways. First, it complements a quantitative approach with
a qualitative one. Secondly, it considers not only people’s perception, but also that of authorities. Finally,
it proposes an interesting approach to the study of water management inefficiencies and social vulnerability, improving the knowledge of the risks produced by water management inefficiencies and
the importance of governmental actions for reducing people’s risk exposure produced by the same.
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Measuring Risks Produced by Water Management Inefficiencies
a. Water Management Inefficiency Hazard Index
The main water management inefficiencies in Mexico City were estimated by a principal component
model.3 With this kind of model, all variables that define each one of the water management
inefficiencies will be synthesized in an index, and each index will represent a hazard that inhabitants
face. This principal component model has several advantages: it allows the calculating of a value that
represents the intensity of water management inefficiencies although its defining variables are
measured with different units; with the estimated indexes it is possible to know how these inefficiencies
are distributed in the city; finally, multicolineality does not exist in this kind of model. Nevertheless, it is
impossible to know a specific magnitude of water management inefficiencies.
The indexes calculated for each water management inefficiencies will be synthesized in the Water
Management Inefficiency Hazard Index (WMIHI):
(2)
where, SI = f (SFi, SFe, CS, DRAc,...)
UDI = f (DAv, DAs, NDA, Cah,...)
LQI = f (Cl, BacColf, POrg, DBO5....)
SeDTI = f (Ddren, NDdren, CXARes,…)
INIVI = f (DefINF, PINF, ReqINF, EF,…)
TREREUI = f (Atrat, AReu, ActReA,...)
Øi = factor coefficients
The indexes and the variables that constitute them are listed in Table 1.
This index will be normalized and transformed to the decimal scale, so its values will fluctuate between
zero and ten. On one hand, when WMIHI = 10, the analyzed neighborhood will not face any hazard related to water management inefficiencies. On the other hand, when WMIHI = 0, the analyzed neighborhood will face all water management inefficiencies in the greatest intensity. These rankings were
defined using the Mexican scholar system evaluation in order to make easier its understanding for the
readers and the decision makers, who can identify without any doubt which neighborhood requires urgent attention for solving water management inefficiencies.
b. Vulnerability to Water Management Inefficiencies
VWMI (Vulnerability to Water Management Inefficiencies) will also be estimated using a principal component model; therefore, it will be possible to know its intensity, to build a hierarchy, and to analyze its
spatial distribution in the city. Because VWMI is the fragility of people’s physical, social and economic
conditions, which limit their ability to confront water management inefficiencies. The following model
will be used to calculate this index:
(3)
where, PI = f (AI, AES, ADes, Fhidro,...)
SI = f (DensP, Acabas, Edu, CondViv,…)
EI = f (Ypcap, DistrY, Empl, PovAl,…)
The factors and the variables that constitute them are listed in Table 2.

3 The principal component model used is: IPA = M + P . F + E
(1) where, Mi = average of variable I; Pij = weight of variable i in the j factor; Fij = ij factor; p = polytomic variables
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Table 1: Water Management Inefficiency Indexes
Inefficiencies

Characteristics

Variables*

Index

Aquifer
Overexploitation
and Hydrological
Dependence

Related to high hydrological dependence on external sources and aquifer
overexploitation.

a. Internal sources water supply (SFi)
b. External sources water supply (SFe)
c. Water supply costs (CS)
d. Aquifer recharge deficit (DRAc)

Supply Index
(SI)

Unequal Water
Distribution

Associated with unequal a. Population and households that:
water distribution among
a.1 Have running water (DAv)
inhabitants.
a.2 Do not have water coming into the
house (DAa)
a.3 Do not have water (NDA)
b. Liters/habitant/day consumed (CAh)

Unequal Distribution
Index (UDI)

Low Water Quality

Related to pathogen
organisms and existence
of toxic metals in drinking
water.

Low
Quality
Index
(LQI)

Problems in
Sewage
Disposition
and Treatment

Associated with sewage a. Population and houses that:
disposition and treatment, a.1 Have drainage (Ddren)
and the lack of drainage.
a.2 Do not have drainage (NDdren)
b. Sewage costs (CXAres)

Sewage
Disposition
and Treatment Index
(SeDTI)

Lack of Water
Infrastructure
and Investment

Related to the gap
between required
investment versus
realized investment,
and deficiencies in
hydraulic infrastructure.

a. Deficiencies in drinking water,
drainage and sewage treatment
infrastructure (DefINF)
b. Infrastructure problems (PINF)
c. Investment required versus
realized (ReqINF)
d. Physical Efficiency (EF)

Infrastructure and Investment
Index (INIVI)

Low Sewage
Treatment and
Water Reuse

Related to low sewage
treatment and water
reuse.

a. Water treated in each entity (ATrat)
b. Water reuse in each entity (AReu)
c. Activities in which treated water is used

Treatment
and Water
Reuse Index
(TREREUI)

a. Chlorine (Cl)
b. Fecal Bacteria (BacColf)
c. Pathogen Organism (POrg)
d. Biochemistry Oxygen Demand (DBO5)
e. Dissolved solids (Sdis),
f. Heavy metals (MetP)
g. Ammonia Nitrogen (NAmon)
h. Nitrates and Phosphates (NyP)

* The variables listed are not disaggregated
Table 2: Vulnerability to Water Management Inefficiencies
Factor

Characteristics

Variables

Physical

Related to people’s location in
dangerous areas, since they are
exposed to floods, sinks and/or lack
of services.

a. Areas exposed to floods (AI)
Physical
b. Areas exposed to the lack of services (AES) Hazards
c. Areas exposed to land collapses (ADes)
Index (PI)
d. Areas exposed to hydrometeorological
events (FHidro)

Social

Linked to people’s access to
education, information, health services,
employment, and other public services
that determine the way they face water
management inefficiencies.

a. Population Density (DensP)
b. Access to basic public services (Acabas)
c. Education (Edu)
d. Housing conditions (CondViv)
e. Health (Health)
f. Security (Sec)

Social
Index (SI)

a. Per capita income (Ypcap)
b. Income distribution (DistrY)
c. Employment (Empl)
d. Poverty

Economic
Index (EI)

Economic Related to the lack of revenues, labor
stability and public service access,
which limit people’s capacity to face
water management inefficiencies.

Index

* The variables listed are not disaggregated
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Similar to WMIHI, this index will be normalized and transformed to the decimal scale, so its values will
fluctuate between zero and ten. When VWMI = 0, the people who live in the analyzed neighborhood
have the maximum vulnerability to face water management inefficiencies. On the other hand, when
VWIM = 10, the people who live in the analyzed neighborhood are not vulnerable to any water
management inefficiency. These ranks were also defined using the Mexican scholar system evaluation
for making easier its understanding to readers and decision makers.
c. Risk Produced by Water Management Inefficiencies
The convergence of water management inefficiencies, which constitutes hazards and people’s capacity
to confront them, or vulnerability, increases or generates greater risks. The “Risk produced by Water
Management Inefficiencies„ (RWMIn) per neighborhood will be calculated as a probability; therefore,
its value fluctuates between zero and the unit {0 ≤ RWMIn ≤1}. When RWMIn = 1, the people who live
in the analyzed neighborhood face the maximum risk produced by water management inefficiencies;
while when RWMIn = 0, people will not be exposed to this risk. The RWMIn will be calculated with the
following equation:

And the RWMIc for the city will be calculated using the next equation:

where, i defines a particular neighborhood.

Risk Perception
This research will use discussion groups and discourse analysis in order to uncover authorities’ and
people’s risk-ideas. Through discussion groups, participants will evidence their risk-representations,
which are social and politically determined. Then, with discourse analysis these risk-representations will
be identified. The participants of the discussion groups were selected carefully in order to create
homogenous groups and to avoid members’ exclusion. The groups will be conformed by four to ten
persons, in order not to saturate the communication channels, and will not last more than an hour and
a half in order not to exhaust the participants. The discussion groups will be integrated by authorities
and Mexico City’s inhabitants (See table 3).
Table 3: Discussion Groups
Group

Participants

Authorities Governmental officials who belong to institutions in charge of water management in Mexico City
such as: the National Water Commission (CNA), the Mexico City Water System (SACM), the Ministry
of Social Development (SEDESOL), the Ministry of Environment and Natural Resources
(SEMARNAT), and the National Ecology Institute (INE).
People
Persons who live in the neighborhoods most exposed and least exposed to risks produced by
water management inefficiencies in Mexico City. These neighborhoods will be identified in
accordance with the results of the indexes proposed: WMIHI, VWMI and RWMI.

Outcomes
Since this research has not been completed, the results that will be mentioned can only be considered
as preliminary and not final. However, they clearly evidence the gap which exists between people’s
exposure to risk produced by water management inefficiencies and their perception. This gap has
increased inhabitants vulnerability since they do not know to what and in which intensity they are
exposed. Several water management inefficiencies can be identified in Mexico City, but the ones that
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directly affect its population and increase its risk-exposure are: aquifer overexploitation and hydrological
dependence on external sources, unequal distribution of drinkable water and sewage, low water quality,
insufficient hydraulic infrastructure and investment, and insufficient sewage treatment and treated
water reuse. All these inefficiencies have particular magnitudes and characteristics that determine
authorities’ and inhabitants’ perceptions.

Water Management Inefficiencies in Mexico City
a. Aquifer Overexploitation and Hydrological Dependence to External Sources
Of the 34.8 m3/sec water supply that Mexico City receives, 57.47% comes from internal sources of
Mexico Valley Basin like wells, springs and the aquifer of Mexico Valley. Almost half of the water of the
internal sources comes from the Mexico Valley aquifer, but water extracted from this source doubles the
quantity that is being infiltrated, producing a deficit in the aquifer recharge of 17 m3/sec. This deficit has
caused sinks in different areas of the city which average reach from 10 to 48 cm/yr, deteriorating the
structures of hundreds of buildings and increasing the fractures in drinking and drainage pipes. Also,
the aquifer overexploitation has mobilized fossil waters concentrated at its bottom, which contain salts
and minerals toxic for human ingestion. Reversely, 42.53% of water supply comes from external sources
(Cutzamala and Lerma-Chapala Basins). In order to import the water from external basins, authorities
have spent enormous amounts of money on energy consumption, since water is driven along 127 km
and is elevated 1,100 m of height; requiring 3.4 millions petroleum barrels, which represents an average
cost of 3.66 pesos/m3 of water.
b. Unequal Distribution of the Drinking Water
Mexico City has one of the biggest hydraulic infrastructures in the country. This infrastructure covers
97% of its urbanized surface and it provides drinking water to 94.72% of its inhabitants (8.6 million
persons). In spite of its high concentration of hydraulic infrastructure, the effective consumption carried
out by its inhabitants is very unequal, and some of its neighborhoods do not have this service at all.
Each inhabitant receives a water supply average of 361 liters/day, which is one of the highest water
supplies in the world. However, only residents in four of the sixteen delegations have a measured water
consumption superior to the minimum quantity required by each individual to satisfy his or her basic
needs. The deficit in drinking water supply ascends to 3 m3/sec and affects 1.2 million persons,
distributed unequally among the delegations. The entities most affected by the absence of water supply
are located at the east of the city such as Tlalpan, Iztapalapa, Xochimilco, Gustavo A. Madero and Milpa
Alta; in contrast, the less affected are Cuauhtémoc, Miguel Hidalgo, Venustiano Carranza and Iztacalco,
situated at the north of the city.
c. Low Water Quality
The supply of drinking water to the population has high quantities of pathogen bacteria and toxic
metals, which considerably exceed the maximum limits specified by law. Also, it exceeds the limits
allowable of the amount of nitrates, sodium and dissolved solids. Moreover, in accordance with the
Biochemical Demand of Oxygen (DBO5), 75% of water bodies in Mexico Valley Basin, which represent
an important water source for human consumption, do not contain drinking water; it must go through
treatment before it can be used for human consumption. In the case of the underground water, it has
low quality because it is polluted with sewage and lixiviates filtration, among other causes pollutants.
d. Sewage Disposition
Comparing 95.96% of the total households in Mexico City that have drinking water, only 89.49% have
drainage; therefore, the increases in water demand have not been compensated with increases in
drainage and sewage treatment infrastructure. Although drainage is an essential public service to
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preserve people’s health, it is one of the public services which has received the least attention. Drainage
in the city is constituted by one pipeline which gathers sewage and pluvial waters. The lack of separated
pipelines for drawing out sewage and pluvial waters has increased drainage system cost; not only
because the amount of water transported saturates the system, but also because in rainy seasons the
quantity of water that needs to be treated increases considerably. The lack of separated pipelines implies that almost 700 liters/sec of water (which could be reused) are wasted. It is estimated that the cost
of drawing out sewage is similar to the cost of supplying drinking water for city’s inhabitants.
e. Lack of Hydraulic Infrastructure
Mexico City is one of the entities in the country which has made the largest investment in hydraulic
infrastructure. In spite of this, not all its inhabitants have access to drinking water and drainage. The
main problem with hydraulic infrastructure is its obsolescence; in some delegations water supply pipes
are more than 50 years old. First, this problem has caused an uneven distribution of drinking water and
drainage services, and secondly, it is related with leakages. Almost 32% of the water supply is lost by
leakages, signaling that water loss volume continues to be very high, and with the water lost, it is
possible to supply cities like Madrid or Rome (UNEP, 1990: 38-40).
f. Low Sewage Treatment and Water Reuse
Sewage generated in Mexico City is drawn out of the valley without any kind of treatment, and it is
used for watering vegetables, which later are commercialized in the city. Their consumption has caused
severe gastrointestinal illnesses in the population and an increase in infantile mortality. In Mexico City,
sewage treatment has had little importance since of the total sewage generated in the city only 11%
of it (almost 3.9 m3/sec) is treated. Moreover, this entity has 79 treatment plants that work at 67% of their
installed capacity. Of the treated water, 83% is used for watering urban green areas and for recharging
the aquifer, 10% for industrial uses, 5% for agricultural uses and 2% for commercial uses. Evidently,
treated water can be complementary for satisfying city inhabitants’ water demand that does not require
a high quality.

Risk Produced by Water Management Inefficiencies and Its Recognition
In spite of the governmental attention received by some water management inefficiencies in Mexico
City, according to the present results it seems that water management has not been effective for reducing people’s exposure to risk produced by inefficiencies. It has not attended the neighborhoods
more exposed to these risks, it has not solved the most urgent inefficiencies, and it has not constructed
a social recognition of risk among authorities and population (See table 4).

Conclusions
In order to solve water management inefficiencies in cities, it is essential to develop new approaches
since such inefficiencies affect people’s quality of life and security. Unequal distribution of water is not
the only inefficiency that increases human exposure to risk; other inefficiencies include sewage disposition, water quality and sewage treatment, among others. In this sense, not just hydrometeorological
events can cause human and economic losses. In the long term, water management inefficiencies can
produce even higher human and economic losses than these natural events since they affect permanently all countries around the world. However, the study of risks produced by water management inefficiencies have been practically absent in government agendas.
Technical emphasis in risk study has reduced this phenomenon to an average value of damages; nevertheless, risk can not be reduced to a mathematical model since it fails to consider the social elements:
people’s risk perception, governmental risk recognition and risk acceptability. For this reason, there is a
clear gap between the risk people are exposed to and its perception, which makes a population more
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Table 4: Risks Produced by Water Management Inefficiencies and Their Recognition
Inefficiencies

Risks Caused

Risk Recognition

Aquifer Overexploitation
and
Hydrological
Dependence

*The aquifer overexploitation has increased sinks
and fractures in drinking water and drainage pipes.
*Aquifer water has a high concentration of toxic
materials. This endangers Mexico City’s inhabitants’
health.
*The hydrological dependence of the city on external sources is very high and it is not sustainable still
in the short term due to ecosystem deterioration,
high energy costs and water conflict appearance.

*Inhabitants do not perceive that the provision
of drinking water and drainage service are really
expensive. Because of this, residents usually waste
the water and consume it in an irrational way.
*Growing dependence of Mexico City on external
sources for satisfying water demand has not been
recognized by authorities since they look for
distant alternative water sources instead of
reducing water consumption and waste.

Unequal
Water
Distribution

*There is an unequal distribution of drinking water
in the entities that constitute Mexico City. This has
important impacts in the quality of people’s life,
and in particular, in their health.
*In some neighborhoods of the city, their residents
do not have access to drinking water.

*There is no perception about water shortage among
inhabitants because their water consumption and
waste are growing. *Authorities do not recognize
the impacts in the quality of people’s life for the
lack of drinking water because this problem has
just been solved with the use of water pipes.

Low Water
Quality

*The biggest risk in health which inhabitants face is
from the high quantity of pathogen bacteria which
are contained in the drinking water.
*Water-borne diseases caused by the low water
quality have increased the deaths in infants and
people’s morbidity. These illnesses come from
drinking water with low quality and for consuming
food contaminated with untreated water.

*The risk inhabitants face for drinking water with
low quality is not perceived since they believe that
the water they receive at home is safe for drinking,
although it contains pathogen bacteria and toxic
substances.
*Authorities do not recognize the impacts in
people’s health for low water quality consumption
because water monitoring is not obligatory, nor has
it been defined who is responsible for carrying it
out, and the process itself does not measure the
amount of pathogen organism contained in water.

Problems in
Sewage
Disposition
and Treatment

*Although drainage is essential to preserve a
population’s health, this is one of the public
services that has received little attention in the
country, increasing inhabitants’ risks-exposure to
floods and to low water quality supply.
*Inhabitants believe that the service of water
supply ends when they receive water at home;
therefore, they are not concerned with what
happens with the water once it is used.
* Almost 90% of sewage is poured into natural
ecosystems without any treatment, producing
severe environmental damages, health problems
and reducing water quality.

*Although authorities recognize the necessity to
have a good drainage system, they have not
incorporated sewage disposition and treatment
costs in water prices. This situation has diminished
inhabitants’ concern regarding what happens with
water once it is used.
*Authorities do not recognize the impact of the
lack of drainage in people’s quality of life because
this service has received little attention in
comparison with drinking water supply. Nor have
they considered the high opportunity costs the city
faces for not using pluvial water or treated water,
and rain water is hardly used nor is it separated
from sewage.
*There is not recognition about the risks Mexico
City confronts due to floods. For instance, if the
drainage system fails, the city’s downtown would
be flooded by sewage.

Lack of Water
Infrastructure
and
Investment

*The lack of investment and maintenance in
hydraulic infrastructure has increased people
exposure to floods, sinks, and water source
pollution.

*Although authorities recognize the necessity for
augmenting and attending to hydraulic infrastructure,
these measurements have not been enough to
resolve what investments are truly necessary.

Low Sewage
Treatment
and Water
Reuse

*Mexico City faces high opportunity costs for not
reusing water and for not using pluvial water. The
city’s environmental costs are very high because
sewage is turned into bodies of water without any
treatment, increasing water shortage, water
sources pollution, and inhabitants’ health
deterioration.

*Mexico City inhabitants do not use treated or
pluvial water for those activities that do not require
the highest quality water supply; in consequence
their water consumption and waste have increased.
*In spite of the high costs for not reusing treated
water and polluting water sources, authorities have
not designed economic incentives to promote the
use of treated and pluvial water.
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vulnerable because they do not realize to what they are exposed, and to what magnitude. For this
reason it is important to think about the role that scientists have as intermediaries between scientific
discovery and decision making. If scientists share their knowledge in a comprehensible way with
decision makers and the average resident, they can save many lives and prevent the occurrence of
disasters. Therefore, it is fundamental not only to consider risks’ recognition and acceptance, but also
their negation, in both scientific and political terms.
Considering these observations, in the case of Mexico City there is a clear gap among inhabitants’
exposure to risks produced by water management inefficiencies, authorities recognition and people’s
perception. The mentioned evidence suggests that water management in the city has not been effective
for reducing people’s exposure to risks because it has not constructed the recognition of them among
authorities and people, it has not solved the most urgent inefficiencies that affect people’s lives, and it
has not attended the neighborhoods whose residents are more exposed to such risks.
Although the most important inefficiencies that affect Mexico City’s inhabitants are aquifer
overexploitation and hydrological dependence on external sources, unequal distribution of drinkable
water and sewage, low water quality, insufficient hydraulic infrastructure and investment, and
insufficient sewage treatment and treated water reuse; the highest risk people face is low quality of
water supply, due to its concentration of pathogen bacteria and toxic metals and the lack of authorities
and people’s recognition. Inhabitants believe the water they receive at home is safe for drinking,
although it considerably exceeds the Mexican Officials Norms for considering them drinkable.
Additionally, authorities do not recognize the impacts on people’s health for low water quality
consumption since water monitoring is not obligatory, it has not been defined who is responsible for
carrying it out, and they do not measure the amount of pathogen organism contained in the water. The
same situation occurs in the other inefficiencies, which when matched with a vulnerable population,
expose people to risks.
Finally, it is evident that risks produced by water management inefficiencies are dynamic and constantly
changing since they are determined by authorities and people’s actions and decisions. They are
distributed unequally not just in the territory, but also socially; therefore, different people are exposed
in different ways to the risks produced by water management inefficiencies. These risks depend on
several social, economic, political and environmental factors, whose interactions make their reduction
a real challenge, and whose comprehension urges considerations beyond those strictly related to a
mathematical model which does not include social elements.
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Terms and Definitions
Coping Capacities: The means and ways in which people or organizations use available resources and
capacities to face adverse consequences that could lead to a disaster.
Disaster:

Related to serious disruptions of the functioning of a society which cause human,
material, economic or environmental losses that exceed the ability of the society
to face or cope with it.

Efficiency:

The earnings maximization and/or minimization of costs.

Effectiveness:

The accomplishment of objectives and goals.

Exposure:

Linked to the probability or possibility of human settlements to be affected by
natural or man-made hazards.

Hazard:

It is a perturbation, stress or stressor with a natural or man-made origin, which is
considered as a dangerous event.

Perturbations:

Rapid events that evolve in an external area outside the location in question.

Resilience:

The ability to maintain basic infrastructures and to recover from losses.

Resistance:

The ability to withstand impacts, and the capacity to respond emergencies.

Risk:

The probability and magnitude of consequences after a hazard, which is the result
of a combination between hazards and vulnerability.

Social Vulnerability: People’s capacity to anticipate, cope with, resist and recover from the impacts
caused by natural and anthropogenic hazards.
Stress:

A slowly continuous or increasing pressure.

Stressors:

Sources of stress.

Vulnerability:

The fragility of the physical, social and economic conditions of people, which limit
their ability to confront hazards.

114

3.3 Case Study of a Catastrophic Event -Hurricane Katrina:
An Evaluation of Social Vulnerability and Community/Organizational Resilience
Laura Olson

Abstract
As used in connection with natural hazards, vulnerability includes the interrelated notions of
exposure, resistance, and resilience. In other words, it indicates the human capacity for responding
to loss as well as the potential for experiencing loss. Populations that combine high exposure to risk,
low levels of resistance and weak resilience are most vulnerable to hazards (Mitchell, 2003).

In approaching the issue of social vulnerability and community resilience in relation to Hurricane Katrina,
this article will examine conditions specific to New Orleans, Louisiana and the impact of this catastrophe
at the individual and the organizational level. Throughout the world, the causes of the increased
vulnerability of many populations to natural disaster situations are all too often discovered to be part
of the structure of societies. In this case, poverty, geography, environmental manipulation, climate
change, race, and class combined with a natural disaster and all these together became what we now
refer to as Hurricane Katrina.
What began as a case study focused on the most vulnerable victims of this catastrophe and their future
capacity for resilience eventually spawned an ancillary research project that is focused on organizational
resilience. Thirty-three initial interviews were carried out with members of public and non-profit disaster
response and recovery organizations at both national and local levels, as well as their clientele, Katrina
survivors. This interview data revealed certain response patterns that became the basis of a hypothesis
about the types of interventions that build collaboration and resilient civil society social structures postdisaster. An action research approach to organizational resilience was designed as a result of these
preliminary findings and is currently being implemented in a large disaster response and recoveryfocused non-profit in New Orleans. The purpose of this project is to create an extendable resiliencebuilding model for Gulf Coast non-profit organizations capable of creating complex, systemic change
and innovation, promoting community development, and maximizing the knowledge and skills of
organizational members through a participatory process. The project is in its initial stages, but the design
of this organizational change intervention, as well as the preliminary findings from qualitative interviews
will be discussed in this article.

Anatomy of a Storm
In relation to the immanent landfall of Hurricane Katrina on the U.S. Gulf Coast, the National Weather
Service predicted “human suffering incredible by modern standards” and warned that “most of the area
will be uninhabitable for weeks… perhaps longer” (Final Report of U.S. House of Representatives, 2006).
The portion of the public that was left in New Orleans on August 29, 2005, included the poor, the elderly,
the infirm, and the evacuation belligerent, all of whom soon found themselves facing unimaginable
conditions.
Hurricane Katrina was a hybrid disaster. The hurricane itself unleashed furious and sustained wind and
rains, which stalled over Gulf Coast areas upon landfall and battered the area incessantly as the hours
wore on. This tempest blighted the area with a destructive power rivalled by few tropical storms in the
last century. The second part of this disaster was seen in New Orleans, Louisiana and encompassed the
levee breakage that caused 80% of this city to flood as Lake Pontchartrain and the Industrial Canal
emptied into residential areas. This flooding was the result of a multiplicity of human systems that failed
catastrophically.
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Perhaps most poignant, though, was the failure of the socio-economic system of race, class, and poverty
that characterized urban New Orleans. The images of those left in New Orleans, such as the African
American residents who climbed to the roofs of the submerged Lower Ninth ward and scribbled their
pleas for rescue on the surface of these tiny islands are etched on our collective memory as visual
representations of the misery and suffering unleashed by this catastrophe.

The Concepts of Social Vulnerability and Resilience
Social vulnerability – “Vulnerability is a basic attribute of the human contribution to disasters. It can
be defined as the degree to which humans, and the things they value, are susceptible to loss when
affected by extreme events. It is a joint product of exposure, inadequate protection measures and/or
limited capacities to absorb and rebound from loss.” (Mitchell, 2005)

Societal structures (poverty, race and class, geography, environment, governance) can increase the
exposure of certain marginalized groups and communities within a society - to the degree that their
ability to react to a threat is severely hampered. These societal constraints actually serve to amplify the
impact of a disaster on these groups, such that a human-caused dimension of disaster becomes
unavoidably clear. As Bankoff has noted in this regard,“social systems generate unequal exposure to risk
making some people more prone to disaster than others and these inequalities are largely a function
of the power relations (class, age, gender and ethnicity among others) operative in every society”
(Bankoff, 2005).
This research contributes to the literature on social vulnerability by examining the context of
vulnerability in New Orleans and offering an extension of action research approaches for organizational
resilience to catastrophic events. The action research-based resilience design that is part of this research
project proposes to enhance organizational capacities for adaptation, creativity, and improvisation in
New Orleans as part of a wider recovery strategy. At Risk, the seminal book on social vulnerability by
Ben Wisner, Piers Blaikie, Terry Cannon and Ian Davis, describes action research-style participatory
projects that have been specifically applied to the field of international development, as well as to
disaster recovery strategies at the level of individual households and communities. “Water projects,
sanitation work, reforestation, housing, grain storage design and many other efforts have benefited
from participatory or ‘action research’ methods, in which outsiders and local people are equal learners
and teachers.” (Wisner et al., 1994) The action research approach employed for the purposes of this
research stems from the field of Organizational Behavior and Development and was developed by
Neely Gardner, a Public Administration scholar working out of the University of Southern California
(Gardner, 1974). The principles are the same as action research applications described in At Risk, in that
it “begins with respect for the people concerned, and it requires their trust” (Wisner et al., 1994).
The research projects described in this article have struggled with the term resilience, due to its inherent
suggestion of a return to a pre-disaster state of normalcy. The work being undertaken here makes use
of this term, while at the same time finding it misleading when applied to catastrophic contexts. “The
terminology associated with disaster recovery is biased towards optimism. The key words – ‘recovery’,
‘re-establish’, reconstruction’, ‘restoration’, and ‘rehabilitation’ are prefixed with ‘re’, indicating a return to
the pre-existing situation. A more realistic view challenges the assumption that such recovery will
actually be achieved. Instead, the more pessimistic argument suggests there will be uncertainty,
unforeseen events and even the reproduction of vulnerability” (Wisner et al., 1994). For the purposes of
this project, resilience is defined in opposition to a return to a pre-disaster state of normalcy, as the
generation of a capacity to adapt to a changed environment by continually creating new ways to cope
with loss, access personal or organizational resourcefulness, and invent protections against future
vulnerability.
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Vulnerability in New Orleans
What were the social conditions for the residents of New Orleans like before the Hurricane Katrina?
Census data for Orleans Parish in 2000 and 2004 provides some insights into race, class, educational
attainment, and poverty. The city had a population of 454,863 people. Of that number:
• 67.8% were African American;
• 28.6% were Caucasian; and
• 3.2% were Hispanic.
In 2003, the median household income in New Orleans for all groups was $27,408 and 25.5% of the
population lived below the poverty line. In comparison, the official poverty rate for the entire U.S. was
12.7% (U.S. Census Data, 2004).
Amongst New Orleanians, the homeownership rate in 2000 was 46.5%, and 55.3% of all homeowners
in the city were African Americans. Additional statistics for the African American population put the
attainment of a high school degree at 67.4% of those 25 years of age and older, whereas the percent of
whites age 25 years of age and older who were high school graduates was 89%. The median African
American household income (three person household) was $21,461 annually, whereas the median
household income for whites (two person household) was $40,049. Of the overall percentage of families
living in poverty in New Orleans, 91.1% of these families were African American (U.S. Census Data, 2000).
The Brookings Institution 2005 report on Hurricane Katrina also testifies to the societal conditions
affecting African Americans that exacerbated the impact of this hurricane.
Racial segregation and concentrated poverty frequently coincided with each other in pre-Katrina
New Orleans. No less than 84 percent of the city’s poor population was black. Likewise, almost all of
the extreme-poverty neighbourhoods in the city were predominately African American. Forty-three
percent of poor blacks in the city of New Orleans live in census tracts with extreme poverty levels
(The Brookings Institution Metropolitan Policy Program Report, 2005).

Mobility was another factor that greatly impacted the ability of inner city, elderly, disabled, and poor
residents of New Orleans to decide to evacuate. This was paired with a mixed message stating that
there was a mandatory evacuation of the city, which at the same time informed residents about the
ability to shelter at the Louisiana Superdome, which was designated a ‘refuge of last resort’.
Retrospective accounts of the decision to authorize a mandatory evacuation in New Orleans make clear
this should have happened much earlier.1 The fact that the evacuation order and the opening of a major
shelter took place in tandem made it seem as if riding out the storm, a New Orleans tradition, was a real
possibility. Elizabeth Fussell provides insight into the factors that shaped the decisions and ability of city
residents to evacuate prior to the storm.
New Orleanians plans for evacuation were strongly shaped by their income-level, age, access to
information, access to private transportation, their physical mobility and health, their occupations
and their social networks outside of the city. These social characteristics translated into distinct
evacuation strategies for different sectors of the population… Low-income residents had fewer
choices with respect to how to prepare for the imminent arrival of Katrina. Since the storm was at
the end of the month and many low-income residents of New Orleans live from paycheck to
paycheck, economic resources for evacuating were particularly scarce. Furthermore, low-income
New Orleanians are those who are least likely to own vehicles, making voluntary evacuation more
costly and logistically more difficult (Fussell, 2005).

1 The White House Report entitled, “The Federal Response to Hurricane Katrina: Lessons Learned”, as well as the Davis
Report of the U.S. House of Representatives Select Bipartisan Committee to Investigate the Preparation for and
Response to Hurricane Katrina entitled “A Failure of Initiative” detail this point.
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Social Vulnerability and Resilience post-Katrina
The forgoing background information on Hurricane Katrina lays a foundation for investigating social
vulnerability and community resilience in regards to this event. With this as a starting point, two research
projects are being pursued. The first is focused on social vulnerability among Hurricane Katrina survivors,
the second on organizational resilience within the non-profit landscape. The purpose of these research
projects is:
1. To investigate what is happening now as attempts to recover from Hurricane Katrina and rebuild
Gulf Coast communities and the lives of the individuals that experienced overwhelming losses due
to this event commence. This research will include a focus on the capacities needed to recover from
a catastrophe of this size and scale. This investigation of resilience will include an awareness of the
psycho-social effects of disaster.
2. To understand how catastrophic incidents impact human populations and societies. This research
examines the degree of exposure, level of resistance, and resilience capacity of the populations that
were exposed to Hurricane Katrina. The research is intended to uncover factors that have an effect
on the vulnerability of populations to disaster effects and the long-term ability of communities to
recover, rebuild, and reconstitute healthy societies.

Methodology / Logic of Inquiry
This research employs an interpretive methodological strategy, which demands that the researcher
listen to and analyze the respective interpretations of different parties to the response and recovery
efforts. This methodology allows for the fluidity and flexibility in gathering data that characterizes
interpretive research. Interpretivism is reflexive, allowing that the researcher also plays a role in the
construction of social reality. The interpretive framework that forms the theoretical underpinning of this
study looks for the creation of consensus around an interpretation of the events that unfold. This is
achieved through conversation, interaction, verbal analysis and comparison of individual interpretations
of social phenomena, or “retrospective sense-making”, as Karl Weick2 would refer to the process.

Summary of Preliminary Findings
Social Networks and Community Resilience
A large number of Katrina victims, both those left on the Gulf Coast and those now living far from home,
have experienced the loss of kinship, friendship, and community networks. A great deal of the casework
help being provided to these people concentrates on material goods and physical assets, such that the
spiritual goods that are generated by bringing people together has to large extent been overlooked. For
many evacuees and survivors; family, friends, neighbours, work colleagues, and familiar community
fixtures have been dispersed across the country. Many Katrina victims have been completely cut off
from other individuals who share their story and their cultural traditions. New networks of Katrina
evacuees/survivors in strange places are the exception rather than the norm. While caseworkers have
made enormous efforts to provide help to the Katrina-affected in the communities they serve, the
provision of outlets for social support have suffered due to the necessary focus on the material aspects
of recovery.
Hurlbert, Beggs, and Haines, who are associated with the Center for the Study of the Public Health
Impacts of Hurricanes, have demonstrated the importance of social networks for the resilience and
recovery of disaster victims in previous hurricane-related disasters. Their work suggests that these
informal networks are fundamental to rebuilding lives.“Our research on Hurricane Andrew showed that,
in the short-term recovery phase of that storm, individuals who received more social support
2 Social psychologist, author of “The Social Psychology of Organizing”.
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experienced better physical health and lower levels of depression than individuals who received less
support.” (Hurlbert, Beggs, and Haines, 2005) This research brings the issue of social networks into focus
and forces questions about how the disruption of these networks will impact the resilience of Katrina
victims.
Research demonstrates clearly the negative effects of hurricanes on physical and mental health.
Because of the magnitude of Katrina’s disruption, both the extent and the duration of these health
effects may be far greater than in other natural disasters… The extent to which Katrina’s victims can
use network ties that existed before Katrina and build new network ties will both affect the negative
health consequences of the storm. Drawing social support from their networks and using network
ties to rebuild their lives by locating jobs, housing, and schools may mitigate these health effects. If,
as research suggests, urban poor individuals prove to be disadvantaged in doing so, then the health
consequences for them may be particularly severe (Hurlbert, Beggs, and Haines, 2005).

Caseworkers interviewed within the scope of this case study reported skyrocketing cases of severe
depression amongst their clientele regardless of location and distinctly related to shattered social
networks. They explained this upsurge in depression by recounting how initial coping mechanisms
forced victims and survivors of this catastrophe to focus on meeting immediate needs. As time has
passed now, the scope of the destruction of the event and the upheaval in their lives is becoming
apparent, and so many people feel that they are unable to create conditions of security and resilience
that will allow them to rebuild their lives successfully.

Who Is the Recovery Target Group Living Outside the Gulf Coast Region?
One of the most pressing questions about those devastated by the impact of this catastrophe is – who
are the most disadvantaged in terms of their chance of recovery? The preliminary findings of this case
study provide some indicators about the nature of the most vulnerable group facing a difficult recovery
process post-Katrina. Due to the size and scale of this catastrophe, survivors were scattered throughout
the United States and vulnerability amongst evacuees no longer residing on the Gulf Coast looks
different to that of individuals that have either returned to the region or originally found relief services
and relocation possibilities closer to home. It is important to note that some of the research questions
central to this study have not yet been answered fully, so that upcoming field surveys will need to
provide more breadth to this study.
Caseworkers and government officials identified the working poor in the Diaspora as facing the most
daunting struggles in terms of recovery. This group was identified as not having been the beneficiary
of government welfare assistance prior to Katrina, having managed to live at subsistence levels
autonomously. Service providers and caregivers pointed to many interlinked reasons this group is
currently flailing. Amongst them is an essential distrust of government, a characteristic that has made
this group shy away from official agencies offering disaster assistance. Entrenched discrimination and
marginalization have left this group embittered and they do not traditionally look to official sources
for relief, but rather rely on themselves and extended social networks when in need. Now these
households and individuals are adrift in Katrina diasporas throughout the country and the social nets
they relied on have been severed. On top of this, outreach efforts that would have reached this group
were too few and information on government assistance has been conflicting, confusing, and
inadequate.

3 In the United States, the Department of Housing and Urban Development (HUD) is the entity in charge of low-income
housing programs. HUD provides Section 8 housing vouchers to low-income families or individuals that amount to
government funding for monthly housing fees.
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If you were a HUD recipient of Sec. 8 housing assistance3, you were the poorest of the poor. This is
NOT the target audience. These people actually know the system and their economic needs can be
met. The true target group post-Katrina is the working poor, who have never received ‘casework’
help before. These people do not know where to go for help. They live a marginal lifestyle and were
making ends meet before Katrina, but just barely. This is a group for whom a car breaking down that
represents $300 in repairs presents a real quandary about where to get this money. This group only
had liability insurance. There is a big segment of society that does not stand in line and ask for help
and thus are taken for granted. This group does not have savings, and cannot afford a lot of insurance.
Caseworkers are not used to service provision for this target group (having to go and find them
instead of having them come and ask for help) and are used to their day-to-day service provision
routine that normally caters to the poorest of the poor. For this reason, the group that is in the
greatest need of assistance has been misidentified by most case workers (Emergency-Manager,
FEMA).

Caseworkers across the country have been seeing Katrina survivors from all income, job skill, and
educational classes. Yet, as time wears on, those who are not getting back on their feet are becoming
noticeable. They lack job skills that would secure them a viable standard of living. Housing vouchers
have now run out and the cost of living in major urban areas throughout the U.S. is greater than what
a great many evacuees were used to raising each month. In addition, current recovery programs remain
focused on meeting basic economic needs and are failing to provide much needed skill/job training
opportunities to those who do not have marketable skills in their new communities.

Who is the Recovery Target Group in the Greater New Orleans Area?
Disaster research points to the occurrence of differential vulnerability, and the characteristics of
vulnerable groups in and around New Orleans have been identified differently by caseworkers in the
immediate disaster region. Resource scarcity and the sheer number of survivors makes the situation
along the Gulf Coast much different to that encountered outside the region. Whereas evacuees were
often helped in their quest to find longer-term housing, low-income housing is simply unavailable in
the Greater New Orleans area due to the devastation.
People call, you want to assist them, and you have nothing to offer them but a call back. Usually
there isn’t anything available if you make inquiry calls to other agencies. There may be some resources today, but because of the magnitude of the problem, they are gone within a week or two
and so the people who call later, well sorry, there is nothing you can do to help them. For example,
a woman came to me and she had 3 girls and she needed rental assistance and they were all living
in a FEMA trailer with a relative of hers and the relatives children (9 people), and she had a Section
8 housing voucher. She didn’t have the money for a rental deposit, though, and had found a house
and needed those dollars, which is why she came asking for help. I had to tell her that the agency
that had been doing rental deposits and down payment assistance had no more funds, their resources had dried up. She had left Houston when FEMA stopped paying the rent and came back
home seeking assistance, hoping to find a place to live with her children. She was a single mother
(Casework Supervisor, New Orleans).

The summary themes from initial interview sessions in New Orleans are best characterized as:
1. Exasperation due to the absence of access to vital resources;
2. Perceived inertia in the face of urgency;
3. Continuing confusion about the interventions of different governmental, non-profit, and faith-based
actors;
4. Uncertainty about the meaning of collaboration;
5. Profound sadness and exhaustion; and
6. Anxiety about organizational, societal, and personal change.
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One of the major realizations stemming from the analysis of this first group of data was that the nonprofit community along the Gulf Coast has been severely taxed due to the disaster response and the
level of unmet needs in the communities that were hard-hit by Katrina’s devastation. Interviewee
imparted a sense that the task that each individual was handling was too large and the size and scale
of needed interventions was overwhelming. Amongst many actors there was a feeling of bitter
resignation, helplessness, and personal sadness about how and why our well-developed societal
infrastructure for disaster response is continuing to fail to meet needs in New Orleans.

Organizational Resilience and the Action Research Methodology
As a result of this analysis, an ancillary action research project was designed to facilitate the
organizational, societal (at the level of communities), and personal change demanded by the evolving
situation on the Gulf Coast. Non-profit organizations are struggling to re-build, re-make, and re-invent
themselves in order to function as the backbones of community resilience and provide for unmet needs.
An action research project will test an extendable resilience-building model for Gulf Coast non-profit
organizations capable of creating complex, systemic change and innovation, promoting community
development, and maximizing the knowledge and skills of organizational members through a
participatory process.
The Action Training and Research Model guiding this project is a well-recognized method of developing highly-effective change strategies. The basis for this form of organizational intervention is the
development of collaborative relationships between researchers, educators, and practitioners. This
participatory approach means that people within the organization become part of the exploration of
the reasons for and means of change. Participatory leadership by an outside change management team
helps to set the stage for creativity, productivity, and innovation amongst the members of the group.
This process is founded on the development of a deep level of trust between the intervening parties
and the client organization and openness about the values and biases all parties have about individual
effectiveness, the organization at hand, and the community/society at large.

Future Work
Phase I of this project has been carried out and consisted of 49 interviews with institutional actors in
one large New Orleans disaster non-profit. A diagnostic retreat with organizational members was held
and an agenda for organizational change was identified by participants in the process. Phase II of this
process is currently being designed and will be elaborated in future work. It involves a specific
consensual program to take action on the issues that organizational members designated as the focus
of a change agenda. Approaches that are appropriate to each issue are currently being crafted by the
action research project team. Some of the resources that will be needed to bring about the resolution
of the identified issues have been identified and will be the object of Phase II continuing work. These
include training on scenario and policy planning, management and executive coaching, process
consulting, team-building, the development of alternative organizational cultural traits, support groups
for traumatized responders, and expertise applied to resource scarcity. A second retreat is planned for
the future in order to consolidate gains made by the action research project in developing a resilient
community inside the organization.
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Acronyms
BRGM
CAN
CDE
CHS
CNA
COCEI
COCEO
DBO5
ENSO
FD
GCP
GPS
INE
INEGI
LA RED
NASA
PEMEX
PSUM
PRI
RTF
SACM
SAR
SEDESOL
SEMARNAT
SES
SRTM
UNHCR
UNICEF
UNITAR
UNOCHA
UNOPS
UNOSAT
USGS

Bureau de Recherche Geologique et Miniere
Nacional Water Comisión (Comisión Nacional del Agua)
Centre for Development and Environment
Commission on Human Security
Comisión Nacional del Agua; National Water Commission.
Coordinadora Obrero Campesina Estudiantil del Istmo; Union of Workers, Students and
Farmers of the Isthmus
Coordinadora de Obreros, Campesinos y Estudiantes de Oaxaca; Union of Workes,
Farmers and Studens of Oxaca.
Biochemical Demand of Oxygen (Demanda Bioquímica de Oxígeno)
El Nino Southern Oscillation.
Federal District (Distrito Federal)
Ground Control Point
Global Positioning System
Nacional Ecology Institute (Instituto Nacional de Ecología)
Instituto Nacional de Estadística, Geografía e Informática; National Institute of Stadistic
and Geography
La Red de Estudios Sociales en Prevención de Desastres en América Latina; Network of
Social Studies on Disaster Prevention in Latin America.
National Aeronautics and Space Administration
Petroleos Mexicanos; Mexican National’s Oil Company.
Partido Socialista Unido de México; United Socialist Party of Mexico
Partido Revolucionario Institutional; Revolutionary Institutional Party.
Radar Technologies France
Mexico City Water System (Sistema de Aguas de la Ciudad de México)
Synthetic Aperture Radar
Ministry of Social Development (Secretaría de Desarrollo Social)
Ministry of Environment and Natural Resources (Secretaría del Medio Ambiente y
Recursos Naturales)
Socio-ecological system
Shuttle Radar Topographic Mission
United Nations High Commissioner for Refugees
United Nations Children’s Fund
United Nations Institute for Training and Research
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