AN .

CONSORTIUM

Working with the
Winds of Change

Toward Strategies for
Responding to the
Risks Associated
with Climate Change
and other Hazards

Second Edition

Editors
Marcus Moench and Ajaya Dixit

Contributors and their Institutions:

Sara Ahmed Shashikant Chopde ~ Ajaya Dixit, Anil Pokhrel and Deeb Raj Rai S. Janakarajan Fawad Khan

Institute for Social and Winrock International India Institute for Social and Environmental Transition-Nepal Madras Institute of Institute for Social and Environmental
Environmental Transition -India Development Studies Transition-Pakistan

Marcus Moench Daanish Mustafa Madhukar Upadhya, Kanchan Mani Dixit Shiraz A. Wajih and Amit Kumar
and Sarah Opitz—Sta p leton King's College London and Madav Devkota Gorakhpur Environmental Action Group
Institute for Social and Environmental Transition- Nepal Water Conservation Foundation

International



AATION
e,

IDRC 3& CRDI @ DFID ===

Development

<
&
e, &

ta,
"Arugwr o o

© Copyright, 2007

ProVention Consortium; Institute for Social and Environmental Transition-International;
Institute for Social and Environmental Transition-Nepal

This publication is made possible by the support of the ProVention Consortium. The research programme
received support from IDRC, DFID and NOAA.

Any part of this publication may be cited, copied, translated into other languages or adapted to meet local
needs without prior permission from ProVention Consortium, ISET-International and ISET-Nepal provided that
the source is clearly stated.

The findings, interpretations and conclusions expressed in this book are those of the authors alone and do not
necessarily represent the views of those supporting the project.

Cover photo: Breached Rohini River embankment at Manoharchak Uttar Pradesh; 2007 Monsoon Flood.
Photo by A. Pokhrel.

[ :])\ —

First Edition: 1,000
September, 2007.
Second Edition: 1,000
December, 2007

Published by: ProVention Consortium, Institute for Social and Environmental Transition-International and
Institute for Social and Environmental Transition-Nepal.

DESIGN AND TYPESETTING
Digiscan Pre-press, Kathmandu, Nepal.

PRINTED AT
Format Printing Press, Kathmandu, Nepal.



Acknowledgements

This book provides initial insights from an ongoing programme on disaster risk reduction
and adaptation to climate change in South Asia. The study is being undertaken in the
Nepal Tarai, Eastern Uttar Pradesh, coastal Tamilnadu and coastal Gujarat of India, and
the Lai Basin and Muzaffarabad in Pakistan. The programme is financed by the
International Development Research Center (IDRC), the U.K. Department for International
Development (DFID) and the U.S. National Oceanic & Atmospheric Administration
(NOAA). IDRC provided support for the field studies in Nepal and India. The support
from the ProVention Consortium has helped in furthering the analysis and the
development of this publication. Their support is gratefully acknowledged.

The core group of partners undertaking fieldwork and writing chapters included (in
alphabetical order): Sara Ahmed, ISET Associate and founder of the Institute for Social and
Environmental Transition-India; Nafisa Barot of Utthan; Shashikant Chopde and
Sunandan Tiwari of Winrock International India; Ajaya Dixit, Dipak Gyawali and Anil
Pokhrel from the Institute for Social and Environmental Transition-Nepal; Marcus Moench
and Sarah Opitz-Stapleton from the Institute for Social and Environmental Transition-
International; Syed Ayub Qutub from PIEDAR, Pakistan; Shiraz A. Wajih of Gorakhpur
Environmental Action Group; Madhukar Upadhya and Kanchan Mani Dixit from Nepal
Water Conservation Foundation-Kathmandu; S. Janakarajan from Madras Institute of
Development Studies; Daanish Mustafa from King’s College London; Fawad Khan from
the Institute for Social and Environmental Transition-Pakistan.

Other contributors included Sonam Bennett-Vasseux from the Institute for Social and
Environmental Transition-International who made substantive contributions to the project
through extensive literature searches, analysis of the data collected and editing. Elisabeth
Caspari from Institute for Social and Environmental Transition-International edited major
sections and cross-checked key details. Bruno Haghebaert from ProVention provided
valuable comments and suggestions on early drafts of all the chapters.

Numerous organisations and individuals have contributed in a substantive way to the
successful completion of this book. In India, Nepal and Pakistan many dedicated field
staff and individuals in government and NGOs as well as the local communities with
whom they interacted, provided input.

DIGI SCAN in Kathmandu did the layout and design of this book. We also thank
Surendra Pradhananga for drawing the sketches.




Study Sites in India, Nepal and Pakistan

Coastal Tamilnadu




Contents

Understanding the Winds of Change
Introduction
Key Issues
Key Insights
Direct Versus Systemic Points of Entry for Supporting
Disaster Risk Reduction and Adaptation

Methods for Shared Learning
Ways Forward

Adapting to Climate Change and the Risks Associated with
other Natural Hazards: Methods for Moving from Concepts to Action

The Challenge

Objectives

Conceptual Foundations
Adaptation
Disaster Risk Reduction
Fragility
Resilience - Hard and Soft Concepts
Investing in Change - What do Concepts Mean for Strategy?
Costs and Benefits of Investing in DRR and Adaptation
Identifying Points of Entry
Moving from Concepts to Action
A Systematic Process
Scoping
Building Common Understanding
Structured Review of Identified Actions
Governance of the Process
Conclusions

Bibliography

Climate Change and South Asian Impacts
Introduction

The Indian Monsoon and its Physical Mechanisms
El Nifio Southern Oscillation (ENSO)
The Role of the Indian Ocean
Eurasian Snow Cover and Land Surface Temperature
Madden-Julian Oscillation
Global Warming: Predictions based on Numerical and Statistical Models
Numerical Methods
Statistical Methods
Potential Impacts of Global Warming on India
Observed Changes to the Climate Systems and Patterns Over India
Projected Changes throughout India and at Case Sites
Potential Impacts of Climate Change on Social Systems and Livelihoods
Summary

Bibliography

WORKING WITH THE WINDS OF CHANGE =

13-48
14

18
18
2
23
24
26
26
£9)
41

4
42
43
44
45
47

48

49-72
50
52
53
55
56
57
58
58
60
62
62

63
65

68
70




B WORKING WITH THE WINDS OF CHANGE

Understanding Vulnerability, Building Capacity:

Concepts, Approaches and Insights 73-94
Introduction: Why Vulnerability? 74
Defining Vulnerability 74
Aspects of Vulnerability 75
Aspects of Social Vulnerability in South Asia 77
Poverty and Vulnerability 77
Gender and Vulnerability 78
Caste and Vulnerability 79
The Social Construction of Vulnerability 80
Capacities and Capabilities: the Other Side of Vulnerability 82
Operationalizing Vulnerability: the Problem of Measurement 83
The Indicator Approach: Quantifying Vulnerability? 84
Qualitative Narratives 87
Participatory Vulnerability and Capacity Analysis (PVCA) 89
Emerging Field Insights on Differential Vulnerability and Capacities 91
Bibliography 94
Catalysing Adaptation to Disaster Risks and Climate Change:
The Shared Learning Dialogue Process 95-118
The Need 9
A Brief History 97
Organisational Logics & the Implications of History 99
Toward Methodological Approaches for Shared Learning 101
The Conceptual Origin 101
Conceptual Evolution 102
Practical Examples from Cases - Translating Climate
Information into Local Contexts 103
The Climate Change Context 103
Shared Learning Dialogues 103
The Nepal Case 105
The Uttar Pradesh case 108
The Pakistan Case 109
The Tamilnadu Case m
Key Issues in the Current SLD Process from Tamilnadu 14
Summary of Experiences and Ways Forward 117
Flood Disaster Impacts and Responses in Nepal Tarai's Marginalised Basins 119-158
Case Study Guidance Note 120
The Larger Context 124
Study VDCs 129
Nature of Hazard 130
Natural and Social Characteristics of the VDCs Studied 134
Natural Characteristics 134
Social Characteristics 137
Assessing Context of Flooding 139
Ethno-History and Trend Analysis 139
Vulnerability Assessment 146
Nature of Vulnerability 147
Shared Learning Dialogue (SLD) 148
Adaptation Strategies Identified 151
Conclusions 152
Hydro-meteorology 152
Disasters as Opportunities 153
Adaptive Approach 154
In the End 155
Bibliography 157

vi




Peripheral Heartland: Floods in Eastern Uttar Pradesh
Case Study Guidance Note
Introduction
Peripheral Heartland
The Study Villages
Manoharchak
Lakshmipur
Sonatikar
Methodology and Tools Used
Livelihoods
Population and Migration
Access to Services
Education Services
Health Services
Agriculture Services
Food Deficiency Months, Coping Strategies and Livelihoods
Role of Formal Institutions
Natural and Climate Hazards
Patterns of Vulnerability
Changing Nature of Vulnerability
Shared Learning Dialogue
Key points from the SLDs for Strategies
Who is Vulnerable?
Who should one Work With?
Pilot Activities

Summary of Key Insights and Conclusions
Weaknesses of the Methods and Concepts

Appendix 1

Appendix 2

Navigating the Contours of the Pakistani Hazardscape:

Disaster Experience versus Policy
Case Study Guidance Note
Introduction
Conceptual Approach
Shared Learning Dialogue and Cognate Methodologies
Muzaffarabad Case Study
Background
Natural and Climate Hazards
Patterns of Vulnerability
Ongoing and Prospective Strategies for DRR
Lai Flood Basin Case Study
Background
Natural and Climate hazards
Patterns of Vulnerability
Ongoing and Prospective Strategies for DRR
Institutional SLDs on the Two Case Studies
Federal, Provincial and Local Government Agencies
Civil Society
Multi-lateral Agencies
Summary of Insights from Institutional SLDs
Muzaffarabad
Lai Basin
Conclusions
Bibliography

WORKING WITH THE WINDS OF CHANGE =

159-192
160

164
165
167
167
167
168
169
169
169
170
170
171
171
171
172
172
173
173
176
176
178

179
182
183

183
184
187

193-234
194
198
200
202
205
205
207
209
212
215
215
217
218
220
222
222
227
229
230
230
230
233

234
vii




B WORKING WITH THE WINDS OF CHANGE

viii

Challenges and Prospects for Adaptation:
Climate Change and Disaster Risk Reduction in Coastal Tamilnadu
Case Study Guidance Note
Introduction
Objective
Concepts and Key Issues
Tamilnadu: Coastal Area, Ecosystems and Vulnerability
Study Sites
Shared Learning Dialogue and Vulnerability Analysis
Key Issues
District Level SLD
State Level SLD
Analysis of SLD Results
Key Points of Vulnerability
Strategies Identified
Fisher Community
Strengthening Village Level Organisations
Farming Communities in Eco-Systems Il and IlI
Strategies Identified
Implementation Schemes and Strategies Identified in the SLD Process
Cost-Benefit Ranking of Response Strategies
Conclusions
Appendix 1
Bibliography

When Realities Shift:
Responding to floods and the challenge of climate change in Ganga Basin
The Challenge
Objectives and Purpose
Flooding in the Ganga Plain
The Structure and Hydrology of the Ganga Basin
The Evolution of Conventional Management Approaches
Using Flood to Advantage: Emerging global flood management trends
Specific Opportunities for Reducing Risks in the Ganga Basin
Summary
Bibliography

235-270
236
238

239
239
24
243
249
251
251
252
254
255
259
259
260
261
262
265
267
267
268
270

271-285
272

273

274

276

279

280

281

283

285



Understanding
the Winds of Change

Marcus Moench and Ajaya Dixit



L
O
=
<C
S
o
L
(@]
(%)
(]
-
=
L
S
o
o
=
[am]
=
|
)
o
(]
[am]
=
=)

B WORKING WITH THE WINDS OF CHANGE

The challenges posed
by translating global
projections of climate
change or the need for
disaster risk reduction
into courses of action
that can be
implemented at local
levels are complex.

We live in aworld increasingly
dominated by transformative change
processes: stories of disasters pervade
the daily news and the recent IPCC
summary report (2007) highlighted the
fundamental threat to society posed by
climate change. Adaptation and
disaster risk reduction, previously
academic topics of interest only to
specialist groups, are now common
currency in policy debates, the media
and public dialogue. Few, if any, people
(ourselves included) have a
comprehensive understanding of what
climate risk reduction or adaptation to
the impacts of climate change may
actually entail.

The future has always been clouded, but
it is even more so now. Some seek
certainty regarding the likely impacts of
climate change in ever more detailed
scientific projections. While such
projections may provide important
insights, we believe that they are, for
reasons related to the chaotic behaviour
of social and natural systems, unlikely
to provide the precision often sought.
The accuracy of such models is
confounded by imprecise measures of
initial and boundary conditions, and
their ability to map the implications of
global conditions onto the complex
mosaics that characterise local contexts
is limited. Natural scientists and
engineers trained to demand specific

flow projections in order to design
control structures may now be asking the
wrong question. Control has, perhaps
always, been an ephemeral and
unrealistic goal. Living with uncertainty
and change may be more realistic, but the
guestion is how?

The challenges posed by translating
global projections of climate change or
the need for disaster risk reduction into
courses of action that can be
implemented at local levels are complex.
In the past, millions of dollars were
invested in climate research, primarily in
developed countries. This research has
yielded significant dividends: a
knowledge base that conclusively
demonstrates that climate systems are
changing in fundamental ways as a
consequence of human activities and that
such change will affect regions across the
globe. Itis highly likely that regional
changes in climatic patterns will occur.




More specifically, rises in sea-level,
increases in storm intensity, changes in
climatic variability and increases in
droughts, floods and other extreme
climatic events are very probable. While
climate models and the insights they
provide have immense value, models,
however, aren’t sufficient because they
cannot predict precisely where, when or
with what intensity events will occur in
specific regions. Climate events, as with
the occurrence of other extreme hazards
—from earthquakes to the collapse of
stock markets — will always contain a
fair degree of surprise. Developing
effective systems to deal with such
surprises and to reduce their impact
continues to remain a challenge.
Concepts of adaptation to climate
change and disaster risk reduction need
to be translated into practical strategies
so that they do not become jargon similar
to the many other buzz words that have
littered global development debates for a

WORKING WITH THE WINDS OF CHANGE =

brief period and then faded as political
attention wanes. If the concepts of
adaptation and disaster risk reduction
fade, human societies will forego a future
and millions of people will pay with their
lives. The challenge is real and
fundamental.

This report, a preliminary step in amuch
broader programme, presents some initial
insights from methodological
investigations and field studies which
explore the link between disaster risk
reduction and adaptation to climate
change. The impacts of climate change
are almost certain to be pulsed. Gradual
declines in rainfall within regions will
become evident when they translate into
prolonged drought. Gradual rises in sea-
level will reshape coastal regions when,
as Hurricane Katrina did, coastal defence
structures are overwhelmed. Such surges
will engender both destruction but also
windows of political and social

Coastal Tamilnadu
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opportunity to deal with surprises. The
pulsed nature of the impact of Katrina,
for example, has focused attention on
spatial planning issues — moving people
out of harm’s way. Many advocate
relocation in order to minimise the
impacts of climate change and reduce
disaster risks. However well meaning the
approach, there is no denying that it is
difficult to tell a small farmer in
Bangladesh or a family in the poor
guarters of New Orleans that they must
give up their only assets and move.
Movement will occur, however, whether
voluntary or involuntarily, as it did
following Hurricane Katrina. Much of
this movement is likely to occur in pulses
as people are either forced from their
place of residence or, when the hazard is
brought to their direct attention by an
event, choose to move.

Ethically, risk reduction should occur
proactively where hazards are clear.
Practically, it is unlikely to. That
something should happen and that
something can happen are not equivalent.
Furthermore, in many cases proactive
responses make little sense. Even well-
informed urban residents with
substantial technical competence may
see little reason to respond before
extreme events destroy existing systems.
The U.S. Environmental Protection
Agency, for example, has identified
hundreds of municipal wastewater
systems in Florida that will need to be
redesigned as sea-levelsrise, but since
these systems may work for decades
before they become non-functional,
redesign only makes sense following
either their destruction during an
extreme event or at the end of their
functional lifespan. In any case, if sea-
levels rise more rapidly than anticipated,
the adaptation process in Florida will
need to involve far more transformative

changes than simply rebuilding sewer
systems. Entire communities would need
to be relocated rendering their old and
any newly designed sewer systems
irrelevant. As aresult, strategies for
working with pulsed change -
incorporating the reduction of future
risks into the process of post-disaster
reconstruction — are essential.

This said, as ProVention has documented
elsewhere, existing experience with risk
reduction in reconstruction contexts has
been far from encouraging. Political
constraints in the reconstruction process
are major and it is often difficult or
impossible to incorporate risk reduction
measures. As discussed further in the
overview chapter, it may be possible to
address such limitations through
proactive planning for reconstruction in
hazard prone areas - effectively linking
proactive identification of potential risk
reduction measures with the need and
opportunity for reconstruction that can
accompany major events. Furthermore, it
is equally important to emphasise that
disaster risk reduction in advance of
likely events should be used as a
proactive measure. Retrofitting of
buildings, upgrading of flood protection
measures, spatial planning (zoning to
reduce exposure in areas vulnerable to
hazards), economic diversification away
from vulnerable livelihoods, many such
measures can and should become central
within existing environments as well as a
feature in new investments.

Strategies able to respond to the diverse
contexts in which climate impacts and
disasters occur must also be developed.
Risk is inherently local. Shaped as they
are by factors as diverse as topography,
social stratification and gender, most risk
vectors lie below the radar screen of
national governments. This invisibility
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poses major challenges for the translating concepts into a practical
development of national or regional basis for action. The third chapter
programmes which target specific provides a detailed analysis of existing

hazards, because such approaches must scientific information on the impacts

be tailored to specific local contexts. climate change may have for the
When events occur infrequently, however, monsoon in the Indian subcontinent.
such specific approaches are difficult to Two methodology chapters (four and

maintain. Atadeeper level, however, risk  five) follow, focusing respectively on
and the ability to adapt are shaped by the  vulnerability analysis and shared

underlying systems that enable
populations to respond and shift
strategies in relation to specific events or
changing conditions.

The studies presented in this report
illustrate the various roles that
approaches targeted toward hazard-

specific and underlying systems can play

in diverse contexts and in response to
multiple hazards. At the time of writing,

fieldwork was ongoing on coastal regions
of Tamilnadu and Guijarat, portions of the

Gangetic plain falling within both India
and Nepal, and in Pakistan, in the urban
area of Islamabad and the hill zones of
Muzaffarabad devastated by the 2005
earthquake. This report presents initial
results from many of these areas with a
particular focus on the methodologies
currently being developed and used. It
also focuses on the climate change
element, specifically the degree to which
existing climate projections can provide
useful insights into more appropriate
disaster risk reduction strategies for each
areas.

The report is organised in the following
manner: The first chapter provides an
introduction. The second chapter
presents concepts related to climate
adaptation and disaster risk reduction. It
then explores the implications of those
concepts for the financial viability of
various risk reduction strategies before
concluding with an overview of the
approaches we are developing for

learning dialogues (the techniques we
are using to translate climate and other
hazard information into a practical
basis for strategy identification). These
two chapters emphasise both the
strengths and limitations of evolving
methodologies and explore potential
avenues for their improvement. The
next four chapters (six, seven, eight and
nine) are devoted to case studies that
illustrate both the use of existing
methodologies and the strategic insights
they have generated in specific
locations. The first five chapters of this
publication provide conceptual and
policy level insights, while the next four
chapters provide lessons for
practitioners. Some of the insights into
and the implications for the
development of effective ways forward
are summarised in the next section.

Earthquake damaged buildings, Muzaffarabad
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of shared learning may seem self-evident,
KeV ISSU eS but we have emphasised it here because it
1 L .
has basic implications that include but go
beyond the widely accepted strategy of
community participation and stakeholder
involvementinrisk reduction. In
particular, the need for shared learning
underpins the importance of balancing
methodological approaches while
communicating key information about
risk, vulnerability and the viability of
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Reducing disaster risks, particularly various strategies. The points below relate
those likely to emerge as a consequence directly to the need for shared learning:

of climate change, is a long-term process.

Contexts are evolving continuously — 1. Recognition of the strengths and

and not just in response to climate limitations of both narrative-based
conditions. Capacities are also growing approaches such as vulnerability and
as technological change, globalisation, capacity analysis and quantitative
and processes of institutional evolution methodologies. Narrative approaches
reshape the underlying systems on capture nuances that shape the

which local societies run. Furthermore, transformation of physical hazards
new knowledge about the nature of into patterns of risk and vulnerability
climate and other hazards, patterns of for various groups but they have
vulnerability and the effectiveness of functional limitations. In particular,
alternative strategies for reducing risk is they are difficult to translate into a
continuously emerging at different functional basis for decision-making

scales. The dynamic, multi-level nature
of change processes makes shared
learning essential.

© A Pokhrel

Unless emerging knowledge can be
shared among regions and communities
and across time, strategies cannot evolve
in ways that reflect changing conditions.
As a result, shared learning processes
represent a cornerstone in any effort to
address the risks associated with climate
change and other hazards. What is a
shared learning dialogue process? In
essence it is a set of meetings in which
information and perspectives are
transferred between groups (from experts
and government actors to communities
and vice versa) in an iterative manner that,
over time, builds shared understanding of
the complicated, multi-dimensional
nature of risks and the potential

responses to such risks. The importance Breached embankment along Rohini
River, 2007 monsoon.




in policy and economic contexts.
Decision makers often give credence —
and for very good reasons —to
gquantitative measures, which can be
mapped in relation to the number of
people and geographic factors
involved. In addition, if the basis for
quantification is explicitly described,
such measures can be more
transparent than narratives. Our own
experiences with shared learning
dialogue approaches are outlined in
Chapter 5. These experiences illustrate
how qualitative narrative approaches
often require as specialised expertise
in order to implement and interpret
them as more quantitative
approaches. Quantitative measures
are limited as narratives, butina
different way: How questions are
framed; who controls, selects and
analyses data; the tendency to ignore
factors which are difficult to quantify;
the propagation of errors; hidden
assumptions and a heavy reliance on
analytical technologies that are not

WORKING WITH THE WINDS OF CHANGE =

accessible to stakeholders are all
limitations. Given their inherent
limitations, quantitative and qualitative
measures must both play balanced roles
in vulnerability and capacity analysis if
such analysis is to provide an
operational basis for action.

The need to improve and utilise
qualitative and quantitative
estimates of the cost and benefits of
alternative strategies for risk
reduction under changing climatic
conditions. Since the process of cost-
benefit analysis (CBA) requires

© A Pokhrel
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clarifying the assumptions on which
the investments in risk reduction are
based such analysis can be a key
technique for forcing an evaluation of
those assumptions, a central element
in the learning process. Furthermore,
quantitative and qualitative estimates
can provide arelatively standardised
baseline for learning across projects
and regions. These methods can also
help to incorporate questions of equity
that CBA often fails to address. These
additional benefits are, we believe, as
important as the financial justification
CBA may or may not provide for
guiding investment decisions.

. Development of frameworks that

assist in relating specific courses of
action to the underlying concepts
that shape understanding of risk,
vulnerability and adaptive capacity.
A tremendous array of activities and
strategies are currently being
discussed at global and local levels
under the rubric of disaster risk
reduction and climate adaptation.
Debates regarding the role of
communities, the private sector, civil
society, non-government
organisations and governmental
actors are intense and often divided
along ideological lines. We believe
that such debates can be clarified (if
not resolved) and translated into
practical courses of action that relate
potential interventions to (a) the role
they play in reducing risk and
supporting adaptation either directly
or at systemic levels; and (b) the
operational (or business) models they
imply. Direct measures involve
interventions (such as structures,
disaster management organisations,
and insurance) that are specifically
designed to address emerging or
known risks. Systemic measures, for
their part, strengthen, diversify and

improve access to the
communication, transport, financial,
organisational, governance,
livelihood and other capacities that
influence adaptive capacity and
vulnerability.

Increasing understanding of the
relative strengths and weaknesses
of softand hard resilience. Most
approaches to disaster risk reduction
focus on hard resilience — the
physical strengthening of structures
and other control measures —
designed to deflect the impact of
extreme events. Soft resilience
strategies, in contrast, emphasise
increasing the flexibility of systems to
respond and adapt as conditions
change. Hard resilience measures,
such as constructing embankments
or coastal levies, are — as the
experience of Hurricane Katrina
demonstrated - often subject to
catastrophic failure when conditions
exceed design parameters.
Furthermore they can reduce social
awareness of risk and thereby
encourage behaviours —such as the
settlement of populations in areas
protected by flood control measures —
that ultimately increase vulnerability.
In contrast, strategies based on soft
resilience, by increasing the ability of
society to live with variability, risk
and change, may ultimately prove
more effective than the hard
resilience approach. The shared
learning dialogue methodologies
being developed as part of our on-
going programme have proved useful
in identifying key points of entry for



developing soft resilience and both
the advantages and limitations of
hard resilience.

. Working with pulsed change. In all
the case study areas under our
programme extreme events have
served as a major catalyst for change.
In Tamilnadu, the impact of the Asian
tsunami raised policy awareness
about coastal issues and continues to
generate basic interest in strategies to
address coastal problems. In the
Nepal Tarai, Uttar Pradesh and Bihar
the long history of flooding is the
primary catalyst for livelihood
strategies to mitigate risks at the
community level. Finally, in the
Pakistan cases, earlier disasters
served as the catalysts for formulating
the risk reduction programmes
currently in use. In the Lai Basin
(Muzaffarabad), these programmes
are hazard specific and involve both
difficult-to-maintain interventions
such as a flood early-warning system
installed by Japan International
Cooperation Agency (JICA) as well as
proposed structural measures. In
Muzaffarabad, all new houses
funded under post-earthquake
reconstruction programmes are
required to use one of two
standardised designs. While case
information from the region suggests
that this may not directly reduce risk
and is unlikely to be effective or
sustainable, the earthquake disaster
did catalyse a massive expansion in
communication capabilities,
transport, banking and other systems.
Though not formally recognised as
contributing to climate and other
disaster risk reduction, these
developments are more basic systemic
changes that will probably reduce the
vulnerability of regional populations
to all natural hazards. In general,

WORKING WITH THE WINDS OF CHANGE =

identifying strategies for working
with the windows of opportunity
created by a disaster is important.

. Refining understanding of the use

and limitations of information on
climate and other hazards.

Changing the mental maps that sector
specialists, decision-makers and
individual users bring to climate and
hazard projections is perhaps the
greatest challenge for shared

learning. Disciplines such as
hydrology and engineering rely on
projections of future conditions (such
as flood flows) as being as precise as
possible in order to design structures.
Design principles for soft resilience in
contexts characterised by uncertainty
and variability are rarely taught, but
knowledge of such principles is
exactly what responding to climate
change and other natural hazards
often requires. We need a better
understanding of the way different
types of information on gradual but
relatively assured processes (for
example, the gradual rise in sea-levels
projected) and probabilistic risks (like
storm frequencies and intensities) can
be used. Our understanding
improved, we need effective strategies
of communicating these different
types of information.

. Improving governance of the change

and adaptation process. Processes
for responding to disaster risks and
adapting to climate change will
involve numerous questions of equity
and will affect the lives and
livelihoods of many groups.
Pluralistic approaches that enable
different populations to give voice to
their concerns and perspectives and
that enable them to take action as
systems change are, as a result,
essential.
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Key Insights

I nitial results emerging from the case
studies and other activities of our project
have generated insights regarding
potential points of entry for both specific
approaches to climate change
adaptation and disaster risk reduction
and the methodologies useful to inform
these processes.

Direct Versus Systemic Points of
Entry for Supporting Disaster Risk
Reduction and Adaptation

Most policy dialogue and
implementation activities related to
disaster risk reduction and climate
adaptation focus on activities that can
be directly related to specific hazards.
Such strategies involve activities such as
the creation of hazard-specific early
warning systems, building disaster
response capabilities at the community
and other levels and the strengthening
of physical structures. The
sustainability of many such
interventions is questionable because
the operational business models on
which they are based are unclear.

The adaptive capacity of populations
depends as much on the nature of
underlying systems of communication,
transport, organisation, knowledge
management, finance, governance and
livelihoods as it does on interventions

that are specifically designed to
respond to climate risks. As the
Muzaffarabad case study illustrates,
underlying systems are often
expanding in ways that support
adaptive capacity and reduce future
risks, but their contribution is rarely
recognised as a formal part of risk
reduction by policy and development
actors. This case study also illustrates
the key role disaster can play in
creating a window of opportunity for
systemic changes. Risk reductionin
Muzaffarabad is occurring as much
through indirect and unintended
changes catalysed by the earthquake as
it is through the direct interventions of
private sector, non-government and
governmental organisations.
Furthermore, many of the systemic
changes, such as the expansion of
communication systems, are occurring
not through development support but
based on private sector business
models. Recognising the points of entry
for supporting risk management through
changes at the level of systems and
bringing those to the centre of policy
dialogue is, we believe, essential. Not every
disaster, however,offers the same
window of opportunity for bringing
about systemic changes. Often this
window rapidly closes as social,
political and other kinds of routine
processes begin to dominate in the
aftermath of the disaster.

Over the long-term, supporting the
development of systems that help
diversify risks and support adaptive
capacity may be as — or, in many cases
far more — cost effective than courses of
action targeted at specific risks. As
discussed in the overview chapter to
follow, interventions at the level of
systems that support adaptation to risk
and climate change will often have



different cost and benefit structures than
those of approaches more narrowly
targeted at direct risks. Multi-function
systems, such as those for
communication, banking, transport and
education, generally operate on the basis
of private or public sector business
models. Interventions that strengthen
such systems and link hazard specific
interventions to them are likely to be
much more cost effective and sustainable
than stand-alone risk reduction
interventions.

Techniques such as the matrices
presented in the next chapter as well as
those in each case study that map
ongoing interventions in relation to both
direct risks and underlying systems can
serve as a basis for clarifying the
intervention strategies proposed.

Methods for Shared Learning

The programme has developed an
intensive dialogue process designed to
catalyse shared learning across scales,
sectors and communities. This shared
learning process is outlined in the
diagram to the right. Experiences
emerging from the initial
implementation of these shared learning
dialogue methodologies indicate that
capacity development and sustained
processes are crucial for them to be
effective. In particular, shared learning
requires an iterative process in which
the capacity of facilitators to translate
knowledge among contexts is essential.
Key capacities required in order to
implementitinclude:

Interdisciplinary understanding of
core topics including both the
technical dimensions of climate
change and hazard relationships as
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well as community and stakeholder
Processes;

Facilitators’ ability and capacity to
learn and understand as opposed to
allowing their own perspectives to
dominate either the dialogue or its
interpretation; and

Effective systems for capturing,
recording and responding to
knowledge as itevolves in the
dialogue process.

Shared learning dialogue processes can
be facilitated by, but should not be
confused with, analytical approaches
such as capacity-vulnerability analysis.
Techniques that support shared
learning include strategy ranking
methods, cost-benefit analysis and
strategy mapping.
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\Ways Forward

12

This report presents preliminary
insights from work in progress. Though
the perspectives of the authors will
continue to evolve, the key elements of a
way forward are clear. Reducing the
risk of disaster and responding to the
challenges inherent in a changing
climate will require four steps:

1.

Innovation: The development of
strategies for risk reduction and
adaptation that strengthen the
capacity and resilience of underlying
systems as well as more risk-focused
approaches.

Incubation: The development, testing
and evolution of diverse approaches
that contribute to risk reduction and
adaptive capacity and, more

importantly, the operational business
models through which they can be
sustained.

. Documentation and analysis:

Without this there will be little basis
for the shared learning process
needed to drive adaptation and risk
reduction over the long term when
global society must respond to
climate and other hazards.

. Dialogue: Communication between

levels, sectors and communities, the
basis for shared learning, can only be
developed through effective dialogue
processes. Shared learning dialogue
techniques can also play a key role in
monitoring and evaluating the
effectiveness of risk reduction and
adaptation support measures.



Adaptiﬁg to Climate Change and the Risks

Associated with other Natural Hazards:
Methods for Moving from Concepts to Action
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Climate change is increasingly
recognised as among the greatest
challenges human society will face over
the coming century. While it will affect
everything from basic ecosystem
processes to the spread of disease, some
of the greatest impacts are anticipated to
occur due to increases in the frequency
and intensity of extreme climate events,
i.e. storms, floods, droughts. In total,
between 1974 and 2003, preliminary
data from 6,384 events show that
windstorms, droughts, extreme
temperatures, floods and wave surges
accounted for 75% of natural disasters
(Hoyois and Guha-Sapir, 2004). Extreme
weather events already account for over
70% of recorded disasters and are

World distributions of natural disasters: (6,384 disasters)
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known to have a disproportionate
impact on poor communities. If one
adds in landslides and wildfires —
both of which could be affected,
though less directly, by climate change,
the percentage of climate related
disaster deaths increases to nearly 85%
(EM-DAT data cited in Dilley, Chen et
al., 2005). The recurrent losses due to
such extreme events have, in fact, been
identified as a major factor
contributing to endemic poverty
(Benson and Clay, 2002; ISDR, 2004;
Wisner, Blaikie et al., 2004; IRIN, 2005).
Furthermore, the incidence and
economic impact of climate related
disasters has been increasing over
recent decades (World Meteorological
Organisation, Co-operative Programme
on Water and Climate et al., 2006). As
the Hyogo framework for Disaster Risk
Reduction highlights, disaster risk
reduction is essential if the world is to
succeed in reaching the Millennium
Development Goals (ISDR, 2005). In
many cases, risk reduction cannot be
achieved only through structural
measures and societies need to develop
social systems and adaptive capacities
that enable populations to live with
risk. This involves, in essence, largely
similar sets of capacities as those
required for adapting to climatic
variability and change. Strategies for
responding to climate change,
reducing disaster risk and alleviating
poverty are, as a result, inherently
intertwined.

Ataglobal level some of the
consequences of climate change —
increases in average temperature,
changes in the frequency and intensity
of extreme weather events, changesin
sea-level, etc. —are relatively well
understood. What such changes
actually mean for local areas is,



however, far less so. At this level, a
myriad of factors come into play.
Economic and livelihood systems,
transport, communications, land-use
patterns, formal and informal
mechanisms for risk sharing, cultural
values, etc. all play a major role in
shaping who will be affected by climate
change and how they will be affected.
The impacts, although heavily shaped
by global systems, are thus inherently
local. As with impacts, options for
adapting to climate change — or indeed
the risks posed by any natural hazard -
are inherently location specific but are
shaped by economic, climatic, water
resource and other systems that operate
at regional to global levels.

The fact that climate and other risks are
location specific, but that the options for
responding to them depend heavily on
regional to global systems, presents a
methodological challenge for entities
seeking to understand and support risk
mitigation or adaptation. In most
situations, local knowledge, the
foundation of community-based risk
reduction strategies, only partially
reflects the opportunities and
constraints emerging at higher levels.
The case of early warning systems
illustrates this well. A decade ago, in the
mid 1990s, cell phone technology was
accessible only to wealthy urban
households in countries of South Asia.
Now it is ubiquitous even in distant
rural areas and, in addition to its core
communication function, is being tested
as a mechanism to disseminate disaster
warnings. Access to this type of
communication and early warning
system —to say nothing of the
behavioural changes it could enable —
was until recently unthinkable for
individuals in rural communities. Now
itis a central feature in attempts to
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reduce risk and support adaptation.
Similar fundamental shifts in economic
systems, demographics, transport,
environmental conditions, government
policies, and so on are contributing to
the reshaping of livelihood systems and
climate/hazard vulnerability across
South Asia. Communities experience
the local effects of such shifts but are
often too embedded in their context to
envision the opportunities and
constraints the shifts will create over
time. As a result, strategies for disaster
risk reduction and adaptation require
the integration of local, community-
based, knowledge with knowledge of
higher-level changes in policies,
economic systems, technologies,
environmental systems, and a myriad
of other factors. Achieving this
integration represents a major
challenge.

The challenge is further complicated by
the cross-sectoral nature of risk and
adaptation issues and the ‘pulsed’
nature of change processes (Gunderson
and Holling, 2002). Where the cross-
sectoral aspect is concerned, adaptation
and disaster risk reduction do not map
neatly onto sector based organisations,
such as those that exist in most
countries for water management or
urban planning. Instead, risk reduction
and adaptation are inherently
interdisciplinary topics and will
require changes or action across
multiple sectors. As aresult, they are
not ‘natural’ focal points for projects or
other types of action. Furthermore,
many of the most effective avenues for
supporting adaptation and risk
reduction are only tangentially linked
to the specific impacts associated with
climate change or natural hazards.
Recent research in India and Nepal, for
example, highlights the role that
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ADAPTING TO CLIMATE CHANGE AND THE RISKS ASSOCIATED WITH OTHER NATURAL HAZARDS
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Periiirbanisation in Pakistan:

income diversification plays in reducing
climate risks, particularly in areas that
are heavily dependent on agriculture
(Moench and Dixit, 2004). Over the long
term, educational levels are a central
factor influencing the ability of
populations to diversify. Itis difficult,
however, to argue that general
education programmes should form a
central element in strategies for climate
adaptation and disaster risk reduction —
the link with exposure to extreme
climatic events is, at best, tangential.
This said, when viewed from a systemic
perspective support for general
education as the foundation for
diversification may, in actuality, be
central to any strategy for climate
adaptation and disaster risk reduction.

Finally, the pulsed nature of change
processes is a major complicating factor.
Socially and politically, pressure for
change often rises during and
immediately following crises. This
window of opportunity, however,

© M Moench

dissipates rapidly as time passes and
other issues take centre stage. Most
development planners and other actors
focus on incremental processes of
change - the gradual development of
infrastructure, social capital,
institutions and policy frameworks.
Pressures for fundamental change,
however, often emerge suddenly and
then dissipate. This disjuncture
between societal approaches and the
nature of change processes is of
particular relevance in the case of
natural hazards and climate change.
Events that are now classified as
‘extreme’ may become the norm.
Reducing risk may, as a result, depend
on societies’ ability to recognise longer-
term change processes and take
advantage of the brief windows of
opportunity for bringing about
fundamental change following crises.
The case of Hurricane Katrina
illustrates the issue well. The U.S. Gulf
Coast is extremely vulnerable to sea-
level rise, particularly if that is
accompanied by increases in the
frequency or intensity of hurricanes.
Ideally, the process of reconstruction
following Katrina would take this
vulnerability into account through
fundamental changes in, for example,
land-use and water management
systems (Moench and Stapleton, 2007).
Unfortunately, although more radical
changes have been discussed, most
reconstruction activities emphasise
replacement of pre-existing
infrastructure and livelihood systems.
Rather than moving settlements to
higher ground away from the coast, for
example, most investments are going
into strengthening or raising existing
levies. However unsustainable current
conditions may be, post-disaster
reconstruction efforts generally focus on
replacement of pre-disaster



infrastructure, livelihoods,
organizations and procedures rather
than replacement these more
sustainable systems.

Adaptation to climate risk, particularly
the hazards associated with extreme
events, will require basic changes in
approaches to disaster risk reduction.
Effective mechanisms will need to be
found for implementing courses of
action across sectors and between
communities and higher levels of
organisation. Perhaps more importantly,
effective strategies will need to be
developed that shape local and regional
development pathways in ways that
reduce or avoid climate risks. In many
regions this may need to ‘go beyond’ the
incorporation of risk reduction
measures in standard development
programmes. Little long-term benefit
may, for example, be achieved by
improving coastal storm defenses as
part of a regional development
programme if sea-level rise threatens the
entire coastal region. In this case,
alternative development pathways that
either focus on the construction of major
assets on higher lands or change the
design of assets in ways that
accommodate sea-level rise (scientists in
the Netherlands are, for example,
proposing the development of
‘hydrometropols’ — modern Venices)
will be essential (Kabat, Vierssenetal.,
2005). Radical changes of this sort may,
in some cases, only be possible when
existing infrastructure in vulnerable
regions has been disrupted and there is
widespread acceptance of fundamental
change. Such conditions are perhaps
most likely when extreme storms or
other similar events create windows of

WORKING WITH THE WINDS OF CHANGE =

political and social opportunity for
change. As a result, mechanisms for
anticipating and working with the
windows of opportunity for
fundamental change that exist
following crises will also be essential.
However complicated it may be — and
existing experience documented by
ProVention (see http:.//
www.proventionconsortium.org/
?pageid=32&projectid=10) with
attempts to incorporate risk reduction
in reconstruction programmes does
highlight the constraints faced — we
argue here that the post-disaster
period does represent a critical
window of opportunity for
interventions to reduce risk over the
longer term. Just as incorporation of
risk reduction in development
programmes is increasingly
recognized as a major challenge for the
development community, we argue
that incorporation of risk reduction in
reconstruction is an equally important
challenge for the communities of actors
involved in reconstruction.

Objectives

The objective of this publication is first
to outline core conceptual elements
that structure understanding of
adaptation processes and their
relationships to disaster risk
reduction, second to discuss the
implications of these concepts for
approaches to investing in adaptation
and disaster risk reduction, and third
to identify practical techniques for
moving from concepts to courses of
action that support climate adaptation
and disaster risk reduction.
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Philosophically, the starting point for
all our work on adaptation is founded
on systems theory. We view the
challenges of responding to climate risk
as being shaped by the complex
interaction between dynamic natural,
social, economic, cultural and political
systems. These dynamics are, due to
their complexity, dependence on initial
conditions and non-linearity, inherently
chaotic and difficult to predict. Surprise
is, as a result, inevitable. Consequently,
attempts to develop ‘integrated’
approaches that respond to all the
potential consequences and dynamic
changes in human and natural systems
will be ineffective and are inherently
inappropriate (Holling and Meffe, 1996).
Instead, as a growing body of literature
now recognises, approaches need to be
founded on an understanding of
systems — broad perspectives that
recognise the complex interplay between
diverse human and natural systems
(Gunderson 1999; Holling, 2001;
Gunderson and Holling, 2002).
Solutions to emerging problems will be
clumsy, constructed on the basis of
partial measures that are targeted
toward key factors that constrain or
enable humans to adapt to conditions as
they emerge within the continuous
process of change. It is this focus on the

factors that enable or constrain people to
respond to the challenges faced in a
particular situation that creates a
practical linkage between the concepts
discussed below and what can
practically be done. This is important to
keep in mind as basic conceptual
elements are discussed below.

Adaptation

At aconceptual level, adaptation in
human systems can be thought of as
driven by two core processes: selective
pressures (the equivalent of natural
selection in ecosystems) and what might
be termed agency-driven innovation (that
is, proactive forms of innovation or
action in response to perceived
constraints and opportunities). These
two processes are not separate; they
interact as agents experience selective
pressures or perceive opportunities and
most commonly act pro-actively or
‘adapt’ within the limits of their
capacities, perceptions and priorities.

The role of selective pressures has been
a central pillar in evolutionary theories
and has served as a cornerstone of
modern biology since Charles Darwin
published The Origin of the Species. In
biology it has been defined as: ‘the
process whereby organisms better
adapted to their environment tend to
survive and produce more offspring.’
Organisms having characteristics that
are favourable or give them comparative
advantages in relation to other
organisms (whether of the same species
or different species) survive and
reproduce better than organisms lacking
such characteristics or having other

' See also www.resalliance.org

2 The Oxford Pocket Dictionary of Current English 2006, originally published by Oxford University Press 2006.



characteristics that place them at a
competitive disadvantage. When such
characteristics can be “inherited”
(whether genetically or through
education across generations), over time
advantageous features are propagated
and negative features ‘sifted out.” Asa
result, population characteristics evolve
in ways that are increasingly adapted to
their context.

Concepts of selection apply equally well
with regard to many aspects of human
systems as they do with regard to
biological systems. Basic economic
theory, for example, views the selective
pressures generated by competitive
markets as the major force driving
efficiency and innovation. Efficient
business models and technologies tend
to have a competitive advantage over
less efficient ones and thus tend to
survive and proliferate. Better educated
workers have a comparative advantage
over others in competitive job markets, a
factor that provides a strong selective
pressure supporting education and the
gradual evolution of social capital at a
societal level.

As in ecosystems, the nature of selective
pressures in social systems and the
ability of different entities (individuals,
households, businesses, etc.) to adapt to
them vary greatly. Entities that existin
contexts where key resources (such as
financial and intellectual capital) or key
inputs (such as labour, energy or water)
evolve in ways that maximise their
ability to capture, minimise dependency
on, or make efficient use of scarce inputs.
Often this evolution involves pro-active
(agency-driven) courses of action
undertaken by individual agents in
response to the opportunities and
constraints emerging from the selective
pressures encountered. When conditions
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are highly variable, as they are for
example in volatile currency markets,
specialised mechanisms are developed
for managing that variability. In this
case, entities (firms) often diversify
assets, set prices based on baskets of
currency or take other steps that
minimise the impact of variability on
their core activities. Major challenges
emerge when variability exceeds the
range commonly encountered in recent
history. Just, however, as ecosystems
can be drastically reshaped by sudden
extreme events (such as intense,
extended droughts) so economic and
social systems can be reshaped by
periods of intense economic or social
disruption (such as a war or extended
economic downturn). In this case the
characteristics that made an entity ‘well
adapted’ to the pre-existing context may
contribute to its’ demise under the new
conditions. Firms, for example, that have
adapted to operating in protected
markets often lack the characteristics
necessary for survival when protective
barriers are removed. This is also the
case in agricultural and natural
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systems. If, for example, exposure to
droughtis eliminated, people have little
incentive to plan for it by implementing
efficient water technologies, purchasing
insurance or diversifying crops. When
this occurs, the ‘shock’ to an
agricultural economic system is likely to
be far higher when droughts eventually
do occur. Similarly, in the western U.S.,
decades of effort to reduce forest fires
have led to high levels of fuel loading in
the forests. Now, when fires occur, they
tend to be far larger, far hotter and far
more destructive than ever before.
Removal or reduction of selective
pressures often limits perceptions
regarding the underlying risks - and
thus limits the ability of agents to take
pro-active action.

Selective pressures also can contribute
to the maintenance of resilience.
Regular exposure to variability and risk
forces entities to develop and maintain
the adaptive mechanisms necessary to
adjust when events occur (Gunderson
and Holling, 2002). When households

" © M Moench

or businesses are continuously exposed
to the selective pressures generated by
variability and risk, they are subject to
strong immediate incentives for
diversification, strategy shifting and
learning. These contribute to their
flexibility, adaptive capacity and
resilience. Such dynamics occur in
relation to virtually all risks.

Overall, selective pressures within
societies are often seen as one, if not the,
major force underlying the continuous
adaptation of skills, technologies,
institutions, relationships and other
forms of social capital to ever-evolving
contexts. Such adaptive processes are, it
isimportant to recognise, not always
positive in relation to many social
objectives —such as poverty alleviation
or social equity. Comparative
advantages (whether from education,
wealth, location or other sources) in
competitive contexts often persist across
generations and sections of society
giving rise to deeply entrenched social,
ethnic, class and caste divisions.

Although selective pressures are a major
factor, adaptation in human systems is
not driven only by them. Unlike natural
systems, actors within human systems
strategise and take action in response to
aspirations and perceived
opportunities. Asaresult, the concept
of agency can be seen as a major
difference between adaptation processes
in human and natural systems. Agency,
in the philosophical sense, is the
capacity of an individual, group or
organization (an “agent™) to act.
Agency can operate at any level from the
individual to the societal. Atthe
individual level, courses of action to
improve skills or acquire resources that
enable people to take advantage of the
opportunities or to respond to the



constraints they perceive represent a
form of proactive adaptation. Planning,
strategising and the proactive
innovation and development of
capacities and institutions in response
to perceived opportunities and
constraints also occurs within
organisations such as households,
firms, and governments. This type of
‘agency-driven innovation’ underlies
courses of action ranging from
investments in education, livelihood
diversification and migration at the
individual and household level (the so
called ‘autonomous forms of
adaptation’) up to programmes and
adaptation plans implemented by
governments or international
organisations (so called ‘planned
adaptation’). It also underlies the
responses agents (individuals,
households, organizations, etc.) make in
relation to sudden pressures
encountered during disasters.

As with adaptation in response to
selective pressures, agency-driven forms
of adaptation depend heavily on
exposure to and familiarity with sources
of risk or opportunity. Perceptions
catalyse responses to both opportunities
and risks. If people have never been
exposed to specific conditions, their
ability to perceive and respond to a
potential opportunity or threat is likely
to be limited. When the threat or
opportunity is obvious, responses are
much more likely to follow. Asaresult,
as with selective pressures, the
frequency of events and the degree to
which people are exposed to them has a
major influence on proactive adaptation.
When changes or fluctuations are
infrequent and sudden, then the ability
to perceive (and take seriously) both the
opportunities and risks associated with
them is limited and thus so is the ability
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Intervention
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to take proactive steps to adapt. In this
situation, a prime ‘window of
opportunity’ for reducing future risks
may exist in the immediate aftermath of
disasters when awareness is high and
existing entrenched systems are
disrupted. In nature, adaptive processes
often operate in pulses of rapid change
followed by slower periods of more
linear growth and refinement. Thisis
also the case in social systems. Itisa
major point where adaptation processes
link with our next topic — disaster risk
reduction.

Disaster Risk Reduction

Conceptually, reducing the risk of
disasters is closely associated to
adaptation processes. The Swiss
disaster preparation cycle, a fairly
conventional approach to DRR,
characterises preparation as part of a
continuous cycle of activities which
move from disaster events through
recovery (damage limitation) and risk
reduction (preparation) phases until the
next event occurs. Many of the elements

.
o Damage mitigation
.

10
Information/ Instructionﬂ ’é
©,
2
go
©

Recondition

o Provisional repair

o Supply and disposal
o Transport systems

o Communications

o Flnancing

o Emergency legislation

Source: Swiss Civil Protection
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Measures such as land
use planning,
insurance, warning and
information are only
partial steps toward
adaptation.

identified in this cycle — strengthening
of resilience, land-use and other
planning, insurance and the
development of early warning
information —should reduce
vulnerability to the next event and thus,
in essence, assist regions in ‘adapting
to’ the types of events that can cause
disaster.

The contribution DRR measures of the
type envisioned in the Swiss disaster
preparation cycle can make to
adaptation is, however, partial. In most
disaster preparation contexts, resilience
is largely discussed in relation to
strengthening of physical structures, not
in relation to the underlying systems
and sets of capacities that enable
societies to adapt to variable and
changing conditions. Other measures

such as land use planning, insurance,
warning and information are also only
partial steps toward adaptation.

Wider approaches to the
conceptualisation of disaster
vulnerability, such as those developed
by Ben Wisner and others in their
classic book At Risk are, however, much
more closely linked to concepts of
adaptation (Wisner, Blaikie et al., 2004).
In specific, the Disaster Pressure and
Release (PAR) model focuses on the
connections between the progression of
vulnerability, disaster and hazards. It
defines the progression of vulnerability
in relation to root causes (limited access
to power, structures and resources and
ideologies — political and economic
systems), dynamic pressures (lack of
institutions, training, skills, etc. and

© M Moench




macro-forces such as urbanisation,
population growth, etc...) and unsafe
conditions (physical environment, local
economy, social relations and public
actions and institutions). Hazards are
physical events such as earthquakes,
floods and so on. They analyse the links
between hazards and the progression of
vulnerability — that is the ‘disaster’
component of the PAR model —using a
separate dynamic framework which
they term the ‘Access’ model. The
access model ‘focuses on the way unsafe
conditions arise in relation to the
economic and political processes that
allocate assets, income and other
resources in asociety.’ (Wisner, Blaikie
etal., 2004 p. 92). Access is further
defined as involving ‘the ability of an
individual, family, group, class or
community to use resources which are
directly required to secure a livelihood
in normal, pre-disaster times, and their
ability to adapt to new and threatening
conditions.” (Wisner, Blaikie et al., 2004
p.94). Individuals and other entities
which have access to key resources are
seen as much better positioned to cope
with the range of hazards that can cause
disaster — with ‘coping’ defined as ‘the
manner in which people act within the
limits of existing resources and range of
expectations to achieve various ends.’
(Wisner, Blaikie et al., 2004 p. 113).

This wider conceptualisation of
vulnerability and the links between
social conditions and hazards is used
as a basis for identifying a very wide
range of potential points of leverage or
courses of action that could be used to
reduce disaster risk. These points of
leverage include many that focus on
addressing root causes, dynamic
pressures and unsafe conditions — that
is reversing the factors in the PAR model
that create vulnerability as part of post

WORKING WITH THE WINDS OF CHANGE =

disaster recovery and sustainable
development programmes. Thisis, in
essence, very similar conceptually to the
types of activity that are involved in
adaptation. Individuals, households,
organisations and other entities are seen
as ‘adapting’ by responding to the
opportunities and constraints in their
environment.

Fragility

In the disaster risk reduction community,
the concept of fragility is used to define
the relationship between damage and
hazard intensity. As fragility increases,
damage for a given intensity hazard
eventincreases. As illustrated in the
accompanying diagram (for flooding in
Semarang, Indonesia) fragility functions
are used to identify changes in direct and
indirect losses to different classes of
assets or activities in relation to flood
depth, earthquake intensity and so on
(Mechler, 2005).

Disaster risk reduction interventions,
particularly those focused on physical
infrastructure and assets such as
buildings, often focus on reducing

Fragility function for direct and indirect flood damages in Semarang
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fragility. Thisis, for example, the case
with incorporating earthquake
strengthening into building codes or
raising river levies to contain higher
flood levels. In many cases the goal is to
ensure structures or the assets they
protect suffer minimal or no damage in
events with a specific magnitude. When
design events are exceeded, such as
when levies or dams fail, the result is
often catastrophic. In other cases,
however, structures are designed to
allow controlled failure and partial
protection as the magnitude of events
increases. Thiswould be the case, for
example, when low-level levies are used
to protect agricultural lands with higher
levies for urban areas. Often in such
cases, lower level levies breach during
large flood events and reduce pressure
on levies protecting more valuable assets.
Under these conditions, asset losses are
often step functions with distinct breaks
at different event magnitudes.

Resilience - Hard and Soft Concepts

Concepts of resilience take two broad
forms:

1. Thedirect strength of structures or
institutions when placed under
pressure —an attribute we refer to as
hard resilience; and

2. The ability of systems to absorb and
recover from the impact of disruptive
events without fundamental changes
in function or structure —an attribute
we refer to as soft resilience.

In the disaster context, resilience is often
treated as the simple inverse of fragility.
Engineers, for example, often refer to
increasing the resilience of a structure

through specific strengthening measures
to reduce their probability of collapse
with respect, for example, to earthquake
intensities, wind loading or other
physical stresses. As resilience increases,
the degree of damage for a given intensity
hazard decreases. Such approaches fall
largely under what we term
strengthening the hard resilience. More
nuanced concepts of what we would call
soft resilience are, however, well
established in scientific communities
working on systems dynamics. The
Resilience Alliance, one of the main forums
for discussion within these communities,
defines resilience in the following
manner:
‘Ecosystem resilience is the capacity of
an ecosystem to tolerate disturbance
without collapsing into a qualitatively
different state that is controlled by a
different set of processes. A resilient
ecosystem can withstand shocks and
rebuild itself when necessary. Resilience
in social systems has the added capacity
of humans to anticipate and plan for the
future. Humans are part of the natural
world. We depend on ecological systems
for our survival and we continuously
impact the ecosystems in which we live
from the local to global scale. Resilience
is a property of these linked social-
ecological systems (SES). “‘Resilience’ as
applied to ecosystems, or to integrated
systems of people and the natural
environment, has three defining
characteristics:
The amount of change the system can
undergo and still retain the same
controls on function and structure
The degree to which the system is
capable of self-organisation
The ability to build and increase the
capacity for learning and
adaptation.”?

3 http://www.resalliance.org/576.php accessed on 4/12/07.



Encroached river channel.
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Under the above concept, rather than
simply strengthening structures or
institutions in relation to specific
stresses (adding cement, etc.), soft
resilience attributes depend on the
flexibility and adaptive capacity of the
system as a whole. Practically, our prior
research in South Asia (Moench and
Dixit, 2004) indicates that resilience and
adaptive capacity in communities
dependson:

a. Flexibility (within livelihood
systems, economic systems, water
management systems, institutional
systems)

b. Diversification (multiple
independent income flows to
livelihood systems)

¢. The ability to learn from events (at
both individual and institutional
levels)

d. Education (the knowledge base
required to develop new systems

when existing ones are disrupted).

e. Mobility (an attribute of flexibility)

f. Risk pooling and spreading
(institutional arrangements or other
mechanisms for spreading and
pooling the impacts of disruptions
on the system as a whole);

g. Operational techniques for risk
reduction before and following
disruptions (techniques for
directing the reorganisation process
so that growth and conservation
phases do not increase rigidity and
ultimate vulnerability).

h. Convertible assets (the ability to
convert assets accumulated during
periods of growth into other forms
when disruptions occur)

All of the above contribute to system
resilience — that is the ability to adjust
to shocks and variability without
fundamental changes in overall system
structure.

More nuanced

concepts of what we

would call soft

resilience are well

established in

scientific communities
working on systems

dynamics.
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Investing in Change -
What do Concepts Mean
for Strategy?

26

The conceptual foundations for
understanding adaptation, disaster risk
reduction, fragility and resilience have a
wide variety of implications for
organisations of any type that are
seeking to develop a sound basis for
investments to reduce risks and
encourage adaptation. While full
discussion of this is beyond the scope of
this paper —and is indeed an evolving
field where many elements remain to be
developed - some basic principles can
be identified at this point. Here we’ll
address two major areas: (1) the factors
influencing the costs and benefits of risk
reduction and adaptation strategies;
and (2) determining strategic points of
entry for change.

Costs and Benefits of Investing in
DRR and Adaptation

There is an emerging body of work that
documents the financial benefits and
frequently large benefit/cost ratios
associated with disaster risk reduction
(FEMA, 1997; Uddin, 2002; Benson and
Twigg, 2004; Department for
International Development, 2005;
Donga and Mechler, 2005; MMC, 2005;
Bouwer and Aerts, 2006; Messner,
Penning-Rowsell et al., 2006; Benson,
2007; Mechler, 2005). This literature
does not, however, generally emphasise
differences between strategies for risk

reduction. Instead it focuses on
evaluation of specific individual
investments in specific locations.
Onamore generic level, we believe
investments in risk reduction and
adaptation are likely to have high
benefits in relation to costs when:

They address multiple hazards and
serve multiple purposes (rather than
being tied to one specific hazard or
use). Early warning systems, for
example, are much more likely to be
economically viable when they are
part of multi-function
communication systems and can
provide warning of any hazard;

They are embedded in development
activities and are supported by
sustainable public or private sector
business models. When cyclone
shelters are built as multi-function
public buildings such as schools, for
example, the sustaining business
model is education (with taxes or
fees supporting services and the
maintenance of facilities to meet
specific day-to-day demands).

They have low sensitivity to core
assumptions and uncertainties.
Physical structures that are
designed to operate within very
specific hydrological tolerance
ranges (flows, sediment loads, etc.)
are, for example, very sensitive if
changes in climate are likely to
exceed those ranges. Similarly,
institutional arrangements that
depend on very specific
assumptions (such as insurance
programmes that are designed on
the basis of historical weather
losses) may be highly sensitive if
assumptions are violated. This
pointis elaborated on further below.



They do not involve major distributional
issues. In many cases, actions that
reduce exposure to climate risks for
one group or set of assets, increase
risks for other groups. This s, for
example, the classic case with flood
embankment systems. Those outside
the embankments largely benefit
while those inside are subject to
much more intense flooding.
Furthermore, each time an
embankment is strengthened in one
location, the potential for breeching
in other (how comparatively weaker)
locations increases. Issues of fairness
and the operational difficulties of
compensating losers aside, when
major distributional issues exist, the
costs of compensating losers are often
underestimated.

They do not create new patterns of
vulnerability while alleviating existing
risks. Again, the case of levies and
embankments provides a classic
example. Levies around New
Orleans encouraged settlement of
low-lying and highly flood-prone
areas. When Hurricane Katrina
occurred, the resulting damages were
far higher than would have been the
case if development had not been
enabled in these low-lying areas.
This type of issue is inherent in many
conventional DRR and climate
protection strategies. Providing
irrigation as a buffer against drought,
for example, is only as reliable as the
source of water. Many farmers in
Guijarat (India) were impoverished
when their wells went dry during the
2000-2002 drought because they had
developed an intensive, high-
investment, form of agriculture based
on the assumption that groundwater
was an absolutely secure source
(Moench and Dixit, 2004).

WORKING WITH THE WINDS OF CHANGE =

| FIGURE 1 | Fragility function for direct and indirect flood damages

100 —

Damage Ratio (%)

Inflection points/
structural failure

Event intensity

The factors influencing the economics
of investing in risk reduction as part of
climate adaptation are illustrated
further below.

Conceptually, in natural situations the
damage due to climate events and
other natural hazards almost always
follow a rough logistic curve (Figure 1).
Losses are low (and there may even be
benefits) with low intensity events.
These losses increase at inflection
points as various system thresholds
are crossed and then probably level off
past the point where most of the
system assets or attributes have been
damaged, disrupted or destroyed.

Risk reduction and adaptation
interventions are designed to shift the
logistic curve downward and to the
right. For agiven magnitude event,
they are designed to reduce damages
(costs) and, if possible, increase
benefits. The economic returns from
investments in such interventions are
represented by the space between the
pre-intervention and post-intervention
curves (Figure 2)

27

=
=
=
-
—
=
(o)
—
o
(@)
=
=
=
m
(@)
=
=
=
(9]
m
=
=
O
—
I
m
==
(%2}
~
(%2}
=
(%2
w
o
&=
=
m
O
=
—
ac
o
—
Jc
m
)
P
=
c
=
=
—
I
>
N
=
)
o
(%)




(%)
()]
o
<C
N
<C
E=
—
<t
o
2
=
=
[a
L
I
f
(©)
Jc
=
=
o
=
=
O
o
(%)
(%0}
<
)
—=
2
o
L
=
o
o
=
<<
L
O
=
<<
=
O
=
<C
=
|
O
=
O
=
5
<<
(o)
<

B WORKING WITH THE WINDS OF CHANGE

Damage Ratio (%)
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| FIGURE2 |

Fragility function with and without DRR
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New inflection points
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------ Pre-intervention without DRR

Event intensity -

FIGURE3 | Fragility function, hard resilience

(e.g. embankments or dams)

Structural failure

= Post-intervention with DRR 0

Elements Influencing the Costs and
Benefits of Hard Resilience

While the above is true in a generic
sense, the nature of disaster risk
reduction and adaptation strategies
have fundamental implications for the
shape of the cost and benefit curves
and the nature of curves in areas that
aren’t protected. As previously noted,
approaches to risk reduction that
depend on hard resiliency tend to
provide full protection until they fail -
and when they fail it can be
catastrophic. This s, for example, the
case with protective embankments.
Either they keep flood water completely
out of an area or they breach and allow
flooding (Figure 3).

The curve in Figure 3illustrates the
absolutely critical issue of threshold
levels that is inherent in most hard
resiliency measures. In order to design
adam or alevy, some knowledge of the
magnitude flood and storm flows is
essential. This is also the case for low
flows. If thresholds are exceeded, then
structures fail, whereas below the
thresholds protection tends to be
complete. Strengthening structures to
meet ‘any’ threshold is often

Flood depth

unaffordable. As a result, to determine
design thresholds architects and
engineers need to have information on
the recurrence intervals of specific
magnitude events —the ‘100 year flood’
or ‘Category 5’ hurricane. Obtaining
such information and determining its
reliability is a particular challenge in the
context of climate change.

A more nuanced version of gains and
losses from hard resiliency measures,
such as embankments, is shown in
Figure 4. In the “natural” situation
without embankments, low levels of
exposure to hazards such as flooding
actually create benefits (shaded area
“a”). Such benefits from low intensity-
short duration floods include
groundwater recharge, drainage and the
distribution of nutrients and soil. They
are eliminated in both protected zones
and those where water is concentrated
when hard resiliency measures are
implemented. This loss of benefits
essentially shifts the benefit/damage
curve upward in the section shown as
“a” in figure 4 relative to natural
baseline conditions. In some cases, for
example when levies cause water
logging, new damages in addition to



| FIGURE4 | Impact area damage curve
Damage

1007

With embankment - - - - Natural baseline

Benefit W Losses due to failure Gains due to DRR

those in the baseline case are also part of
the costs. Losses may also be increased
during high magnitude events when
protective structures fail. This
essentially shifts the upper portion of
the damage curve upward and to the left
causing the additional losses shown in
the “c” section of Figure 4. The actual
benefits generated by the protective
measures are shown as the “b” section
in figure 4. The net benefits from hard
protective measures are, as a result, the
“b” section minus the “a” and “c”
sections of the damage curve.

Figure 5 illustrates the distributional
issue that is often present with this type
of hard resiliency measure. For areas
that are between embankments (as large
areas are in some locations such as the
Gangetic plains), damages can be
increased because flood waters are
concentrated in much smaller areas.
Populations living between levies lose
the amount shown by the shaded area
between the ‘natural baseline’ damage

Loss due to DRR Benefit
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| FIGURE5 | Loss of benefits (areas between embankments)

Damage
A

1 R

Additional direct
losses due to DRR

lllustrative B

flood levels lllustrative

0 : e [ \ \ flood levels
) 1 2 3
. Loss of original
7, benefits from
& small floods
] —— With embankment ~ ==---- Without embankment

Loss of original benefits
from small floods

I Additional direct
losses due to DRR

curve and the increased damage curve
in Figure 5. Thisamount would need to
be transferred from the economic
benefits shown in Figure 4 (again the
area marked “b” between the natural
baseline damage curve and the new
reduced damage curve) as
compensation for losses. In addition to
the practical difficulties in effecting such
atransfer, it represents a reduction in
the overall benefits from the DRR or
adaptation intervention.

A second feature to note about Figures 4
is the change in the percentages of total
asset value at risk for events that exceed
the critical threshold that represents
levy failure in relation to baseline
conditions (area “c””). When hard
resiliency measures encourage the
concentration of assets in protected
areas, then a much larger percentage of
assets is at risk if the measures fail. The
additional amount at risk is illustrated
by the upper shaded area below the
‘reduced damage’ curve and above the
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Damage

natural baseline after the critical damage
inflection point.

Moving beyond the simplified case of
river levies, it isimportant to recognise
that most hard resilience interventions
are part of systems that as a whole can be
designed to fail incrementally rather than
catastrophically when critical thresholds
are reached. Dams, for example, are
designed in ways that allow flood waters
to be released rapidly (often resulting in
some flooding) when storage capacities
are full. Similarly, levies are generally
constructed as systems where failure in
one section does not resultin flooding of
an entire protected area. This doesn’t
reduce the importance of threshold
values — but, it changes the nature of the
damage curve into a step function with
multiple thresholds.

Elements Influencing the Costs and
Benefits of Soft Resilience

In contrast to hard resilience measures,
soft resilience measures alter damage
curves relative to natural baselines in

| FIGURE 6 | Gains to soft resilience

lllustrative

| | flood depth

ways that do not tend to depend heavily
on sharp threshold values. Instead, they
tend to attenuate the damage curve,
moving it down and to the right, as
illustrated in Figure 6. They also do not
tend to create major ‘losers’ (such as the
individuals owning assets in areas
‘between levies’) and thus greatly reduce
compensation issues. In some cases, soft
resiliency measures can create benefits
that are in addition to those specifically
related to the risk reduction or adaptation
objectives. These new benefits add to the
value of the intervention as a whole. The
examples below involving weather
information and the construction of
multi-purpose flood buffer ponds
illustrate these features.

Improvements in weather forecasting and
communication are often seen as major
inputs for reducing the vulnerability of
individuals, households to extreme
events, such as those anticipated as a
consequence of climate change. In this
case, the benefits of forecasting accrue
through the changes in behaviour
catalysed by new information. When
storm warnings are provided, the
individuals who receive and respond to
the information move themselves and
their assets out of harm’s way or take
other protective measures to reduce losses.
Individuals who don’t receive or don’t
respond to the information don’t gain but,
relative to their prior vulnerability levels,
neither do they lose. Losses associated
with the early warning element of weather
information do, however, occur. These

primarily take the form of costs incurred
when individuals take avoidance
behaviour —and then the predicted events
don’t occur. Thisis, for example, the case
§ when regions are evacuated in advance of
projected storms, but storm paths change
] ===« Pre-intervention —— Post-intervention and the evacuation ends up bEing
unnecessary. These gains and losses are

New benefits
(fish production associated
with, for example, reefs or
mangroves)

Benefit Reduced losses New benefits
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illustrated in Figure 7. the damage curve
is shifted downward (arrow 1) to a new
level by the soft measures but the net
gains are reduced when people take
avoidance measures against events that
don’t occur (illustrated by arrow 2
shifting the damage curve back up part of
the way to the original baseline).

Loss reductions associated with early
warning aren’t, however, the only benefit
from a good weather information system.
Provision of high quality weather
information enables individuals and
many businesses to ‘fine tune’ their
activities in ways that increase
productivity. Farmers, for example, often
schedule irrigation based on weather
projections. This is often critical to
increasing yields and reducing pumping
or other production costs. Weather
forecasts are equally important in other
industries such as construction and
tourism. These benefits should be
accounted as part of the benefits
associated with weather information.
Similar benefits are also present with
many other ‘soft resiliency’ interventions
designed to support adaptation and
reduce climate risks. Insurance, for
example, is often part of a larger system of
credit and banking facilities that generate
awide range of benefits. Economic
diversification often generates new
sources of income as well as reducing the
risks inherent in depending on one
source alone. Social networks provide
support during crises — but are also major
elements giving individuals access to
resources, jobs and other benefits. Asa
result, for low intensity events, the lower
portion of the “damage” curve shows
benefits other than those achieved
through loss reduction.

Soft resiliency forms of infrastructure
(infrastructure that is designed to

WORKING WITH THE WINDS OF CHANGE =

| FIGURE7 | Fragility function information example

Damage

100 IR

<— Gains with perfect

Original information and response

Gains actually achieved

Benefit Additional benefits Loss reduction

accommodate climatic variability instead
of controlling it) can have similar
economic attributes as the more
institutional and financial measures
discussed above. The case of flood
retention ponds illustrates this well.
Flood retention ponds reduce risk
directly by absorbing excess flows.
Depending on how they can be operated
and managed, however, they can have a
number of additional direct benefits.
Conceptually these include:

1. Providing groundwater recharge;

2. Serving as water sources for livestock,
irrigation and other uses; and

3. Servingasaresource for the
development of aquaculture and other
‘water-based’ livelihood activities.

The above benefits, (illustrated in Figures 6
and 7) add to the direct risk reduction
benefits associated with flood protection.
They also don’t reduce or disrupt existing
benefits that are already present as part of
the baseline context. Sediment delivery, for
example, isn’t blocked from areas by flood

I I Event intensity
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retention ponds as it is by levies. Asa
result, the fertility benefits associated with
the natural system could be retained. This
combination of created and maintained
benefits represents, in many ways, the
economic benefits of adapting livelihoods
to flood-prone environments. Similar
benefits could be identified or created in
other contexts. In coastal areas which are
particularly vulnerable to climate change,
for example, the creation of brackish water
wetlands and fisheries could
accommodate increases in sea-levels and
buffer storm effects while also allowing
the development of new sources of
income.

As with hard resiliency measures, soft
resiliency measures would rarely be
implemented in isolation. Inthe
Gangetic plain, for example, the
development of flood retention ponds
could be coupled with activities to raise
villages (a traditional method of flood
risk reduction in the Gangetic Plain),
increase drainage, improve insurance
and provide early warning. With this
type of portfolio it may be possible to
provide equal levels of asset protection
as river regulation using dams and
embankments would generate with few
of the distributional issues — raising one
village protects the inhabitants but
doesn’t adversely affect the inhabitants
of other villages. Furthermore, packages
that emphasise soft resiliency
interventions are far less subject to
thresholds. Their viability does not
depend heavily on information
regarding specific flows or the frequency
of floods and storms to be effective and
economically viable.

Overall, the economics of investing in
disaster risk reduction as part of climate
adaptation depend heavily on specifics
and the wider network of costs and

benefits in addition to those associated
with specific reductions in risk. A
number of key questions must be
evaluated including: Do measures reduce
some benefits relative to baseline conditions?
Do they depend heavily on information
regarding thresholds — and, if so, is that
information available? Do measures have
large distributional implications — are there
clear losers as well as beneficiaries? Can
measures to reduce risk also serve as income
generation and adaptation opportunities?
Evaluating the costs and benefits of
packages of DRR interventions as part
of climate adaptation requires, as a
result, a broad economic analysis rather
than one that focuses narrowly on
damages avoided. It will also in most
cases require a mix of hard and soft
resiliency interventions.

Identifying Points of Entry

As already noted most contexts the
projects and other interventions
implemented by governments and other
actors to reduce disaster risk focus
directly on the proximate causes of
disaster and tend to involve measures
designed to increase hard resilience. As
the above conceptual discussions and
some of the best research on risk
suggest, however, underlying systemic
factors are often of greater fundamental
importance to adaptation, disaster risk
reduction and resilience (Dreze, Sen et
al., 1995; Sen, 1999; ISDR, 2004; Wisner,
Blaikie et al., 2004). Consequently,
interventions designed to respond to the
underlying systemic factors limiting
adaptive capacity or causing
vulnerability are essential. These will
often involve ‘soft resilience’ measures
that contribute in fundamental — but
generally indirect —ways to adaptive
capacity and risk management.
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Direct Risk Reduction bulleted out below can serve as

Direct measures that appear, at least on warning flags regarding the viability of
the surface, to reduce risk or support ameasure;

adaptation are often relatively easy to
identify. They are interventions, in the
form of structures, financial
mechanisms, communication systems,
organisations and so on that can be seen
as directly influencing the risk of
disasters or supporting adaptive risk assumptions on which that strategy
reduction. The embankment case is based prove unreliable.

discussed extensively in preceding 2. Heavy dependence on key data
sections is a case in point. The idea of and technical assumptions: If
building embankments to keep floods infrastructure is built to withstand a
out of vulnerable regions is something Category 3 storm, the benefits are
most people can intuitively understand. heavily dependent on whether or
The fact that people often move and not higher intensity storms occur. If
settle in ‘protected’ areas and that this interventions are intended to

will compound the scale of disasters provide interim protection as a basis
when embankments breach — as they are for transition, then consequences
ultimately likely to do for a variety of depend heavily on assumptions
much more complex reasons — is not as regarding whether or not such
easily understood (or if understood, not interventions actually contribute to

1. Low levels of diversification: Any
strategy that relies heavily on one
form of intervention or that reduces
diversification within systems has a
high risk of failure if the

seriously appreciated). Asa result,
evaluating the potential unintended
indirect consequences of direct risk

transition or instead compound
future vulnerability.
Reliance on narrow assumptions

reduction measures is perhaps the most
important challenge in identifying effective
points of entry for direct risk reduction. The

regarding appropriate human
incentives and behaviour: If
approaches are framed based on

complexity is further compounded by

the transitional role measures such as

embankments can provide in some
situations as long as measures are in

place to ensure they do not compound

disaster risk. In coastal regions, for

cultural perceptions of what groups
(such as rural farmers or fishermen)
“should” want and how they
“should” live, then projected
benefits will not occur if actual
behaviors differ in response to the
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example, carefully designed
embankments can assist in controlling
salinity. While, given projected sea-level
rises, this may not be viable on the long-
term, in the short-term protection of
productive land can generate the
resources necessary for transition.

opportunities and constraints such
groups face in a given context. This
is a particular challenge in the
many rapidly urbanizing and
globalizing societies where
livelihoods have traditionally been
based on agriculture or similar
activities but incomes and

While the process of identifying opportunities are increasingly
potential indirect consequences of direct derived from other sources;

risk reduction measures is complex and 4. Long lead times and high capital
often site or case specific, the six criteria investments required: If the
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measures require substantial time
and investment to put in place and
are intended to repay this through

benefits generated over the long-term,

then they are heavily dependent on

difficult to predict conditions in that
future and are especially vulnerable

to the impacts of climate change;

5. Major distributional differences
between groups “benefiting” from
the intervention and others who
bear direct costs: If there are major

“losers” well as as “gainers” from an

intervention (whether direct or
simply in relation to perceptions of

equity) then conflicts can undermine

objectives; and

6. Lack of aclear business model that
will ensure risk reduction measures

are maintained over the long term,
particularly during extended

periods when extreme events do not

occur: If the source of funding or
other inputs required to sustain an
organization or set of infrastructure

is unclear during the potentially long

gaps between “events” is unclear,
then sustainability is highly
questionable.

Systems Level (Indirect)
In addition to interventions that are

directly targeted at specific risks, points

of entry for reducing risk and
supporting adaptation are present

within systems. In previous research on

responses to floods and droughts, a
variety of systemic factors were
identified that contribute to livelihood
resilience and adaptive capacity
(Moench and Dixit, 2004). Adaptive
capacity and livelihood resilience
depend, in essence, on:

1. Knowledge systems —the basic

education required to access multiple

job and skill markets along with

institutional or other forms of
memory and learning;

2. Environmental systems —the condition
of basic land, water and air resources
along with the productive
ecosystems they support;

3. Livelihood and economic systems —the
manner in which systems spread risk
through diversification combined
with their ability to generate
surpluses and distribute them ina
manner that provides access to the
assets all sections of the population
require for strategy shifting as well as
day to day survival;

4. Communication systems —the ability of
information to flow in and out of
areas, both the technology itself and
the institutions and rules governing
that flow;

5. Transport Systems —the ability of
goods, people and resources to flow
in and out of areas;

6. Financial systems —the ability of funds
to flow in and out and for assets to be
converted as required;

7. Organizational systems —the ability to
self-organize following disruption as
well as during more linear and
controlled phases of change
processes; and

8. Adapted infrastructure systems —the
degree to which physical and
institutional structures are designed
to accommodate and respond flexibly
to climatic variability and change
including extreme events.

While interventions at this level are
often difficult to relate directly to risk
reduction or climate adaptation, they are
often of much more fundamental
importance than direct risk reduction
measures. Direct measures for risk
reduction are often of an interim nature
—humans respond to the risks they
perceive in a given context and, as the



immediacy of that risk perception
dissipates the willingness to invest time
or other resources in risk reduction will
dissipate as well. Adaptive capacity
and the ability to respond to risks as
they emerge are, as a result, maintained
over time more by the functioning of
underlying systems than by direct
measures.

Adaptive capacity depends at a basic
level on the ability to self-organize,
respond flexibly, convert assets and
shift strategies as risks emerge or during
the period following disruptive events.
This is, in turn, depends in an
absolutely fundamental manner on the
presence and functioning of underlying
systems. Asaresult, activities that
strengthen such systems and improve
access for vulnerable groups to them
represent a critical point of entry for
supporting risk reduction and adaptive
capacity.

Itis important to emphasize here that
care must be taken in identifying
potential points of intervention to
reduce risk through interventions at the
level of systems. Although the bullets
listed above identify what we believe are
critical factors that contribute to
adaptive capacity and risk reduction in
relation to floods, droughts and similar
extreme climate events, little actual
global experience exists regarding the
impact of specific “systems level”
interventions to manage climate or other
risks. This is a major emerging area
where experience, research and further
conceptual development are essential.
Clearly the role of specific systems in
reducing - or increasing risk - depends
on the nature of the hazard. Transport
systems, the foundation for mobility,
clearly play a major role in reducing the
livelihood and food security impacts of

WORKING WITH THE WINDS OF CHANGE =

floods and droughts. Atthe same time,
where communicable diseases are
concerned, the increased mobility of
populations greatly increases the
probability of major global epidemics.

Phasing: Windows of Opportunity
Points of entry for initiating activities to
reduce risk or support adaptation
depend heavily on timing. In most
situations, government and
international programmes emphasise
the gradual development of capacities
as part of on-going development
activities. Such contexts, however, tend
only to allow incremental change - the
refinement of policies, gradual
development of economic or
institutional systems, the diffusion of
new technologies and so on.
Fundamental changes, particularly
those that disrupt embedded patterns
and relationships, are both difficult to
envision and undertake when current
systems are functioning in a normal
manner. Crises precipitate other forms
of change.

This dynamic was, cynically but very
accurately, captured by P. Sainath in
the title and content of his seminal
book ‘Everybody loves a good drought’
(Sainath, 1996). Crises catalyse
behavioural and other changes that
would be impossible in ‘normal’ times.
In many cases such changes are
ephemeral and dissipate over time —
the disaster response community often
highlights the manner in which
political will and the social urgency for
change wither rapidly as relief
transitions to reconstruction. The chaos
and humanitarian urgency that
characterises relief contexts also is not
conducive to the development or
implementation of strategies that
respond to longer-term risks.
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The above said, however, crises often do
catalyse basic changes in conditions and
systems. Hurricane Katrina caused the
largest migration in the history of the
United States since the Civil War of the
early 1860s.* In contrast to a pre-Katrina
population of over 400,000 (484,674 in
the 2000 United States census), according
to Logan (2006), the full-time population
of the city was estimated at only 150,000
in January 2006. Logan further indicates
that ‘if the future city were limited to the
population previously living in zones
undamaged by Katrina it would risk
losing about 50% of its white residents
but more than 80% of its black
population’ (Logan, 2006, p.16).
Following Katrina debates are underway
regarding approaches to water and land
management throughout the U.S. Gulf
region that would have been unthinkable
before the inadequacy of existing levy
systems was so unequivocally
demonstrated. In India the famines and
droughts of the 1940s and 1960s
provided much of the impetus for both
the Green Revolution (which represented
afundamental change in agriculture)
and the development of major support
programmes (such as the Public
Distribution System) that continue to the
present. Inthe Netherlands the highly
sophisticated water management
systems owe their establishment to
disastrous floods and levy failures that
occurred in the 1950s. Overall,
identifying points of entry for making
fundamental changes that reduce
disaster risk and support adaptation
requires strategies that address and
bridge the gap between incremental
change processes that characterise most
development contexts and those that can
occur during the windows of
opportunity created by crisis.

In discussing the windows of
opportunity for change created by
disaster it is extremely important
recognize the limitations of existing
terminology and the conceptual
frameworks different groups of actors
use to frame their arenas of action. The
disaster management community has
developed relatively broad conceptual
definitions for the relief, recovery
(damage limitation) and risk reduction
(preparation) phases of activity.
Drawing on these definitions,
humanitarian actors have developed
specific types of relief, reconstruction
and rehabilitation or disaster risk
reduction programmes for each of these
phases. These programmes are generally
separate from the equally broadly
conceptualized sector-focused
programmes that are part of most
national development strategies. When
we emphasize the windows of
opportunity to reduce risk during the
reconstruction process that follows
disasters, this does not necessarily imply
that DRR activities of the type often
promoted by humanitarian
organizations can easily be incorporated
in reconstruction programmes. Existing
experience, in fact, suggests that this may
face quite basic challenges - see, for
example the array of recovery studies
supported by ProVention (http://
wWww.proventionconsortium.org/
?pageid=18#rel) and the report of the
Tsunami Evaluation Commission
(Telford & Cosgrave, 2006). In the case of
the Pakistan Earthquake, documented
later in this book, we are skeptical that
many of the activities currently being
implemented in the name of risk
reduction will have much impact. Atthe
same time, changes in communications,
transport and other systems following

*  http://www.epodunk.com/top10/diaspora/index.html. & http://www.csmonitor.com/2005/0912/p01s01-ussc.html



(and catalysed by) the earthquake may
have fundamentally reshaped risk
exposure. Similarly, the major
interventions to control risk in the
Netherlands and India discussed above
did occur within the window of
opportunity when awareness and
political will were high following
disasters. Learning to work with this
window and identifying the points of
entry for doing so effectively is, as a
result, both a major opportunity and a
major challenge. Doing so may require
both the disaster management and
development communities to move
beyond the frameworks used to define
programmes.

_‘_‘_\_\_‘T
________‘_‘———__
Mountainsideslip immediately north of Muzaffarabad—_
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The Development Context

Windows of opportunity for supporting
risk reduction and adaptation as part of
an ongoing development process exists
in the array of projects being
implemented by governments, multi-
lateral and other organisations in a
multitude of fields. Identifying the
openings for action in these projects is
challenging. Screening tools are being
developed by the World Bank,
ProVention and other organisations to
identify projects that have particular
relevance for climate adaptation and
risk reduction. These tools can be used
to identify windows of opportunity,
such as during project development and

_ ©Fawad Khan
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interim review phases, where activities
can be inserted or strengthened. They
also represent a critical window of
opportunity for review to ensure that
mal-adaptive activities do not occur.
Finally, in addition to such tools for
identifying points of entry for risk or
adaptation-specific interventions, the
development context represents the primary
window of opportunity for strengthening
the underlying systems that enable or
constrain adaptation.

The development context presents, as
previously noted, particular challenges for
the implementation of approaches that

require fundamental changes in
livelihood, land-use or other such
systems. As the case studies presented
later in this book clearly illustrate,
individuals, communities, policy makers
and other actors tend to focus on problems
or opportunities present in their
immediate context. Asaresult,
approaches to development, whether
community-based or driven at national
policy levels, are unlikely to make
fundamental rather than incremental
changes in response to risks or needs that
are notimmediate or have not been
previously experienced. In most cases, as
aresult, the development context




represents a poor window of opportunity
for making rapid or large changes in basic
systems. Thisis clearly illustrated by the
National Adaptation Plans of Action
(NAPA) that have been prepared by
several countries. Most of the
interventions contained in the NAPAs
represent business as usual — incremental
strengthening of existing programmes
that address climate related hazards but
little that would fundamentally change
current patterns of vulnerability (Moench
and Stapleton, 2007).

Although the development context
provides little opportunity for
restructuring systems, it is the primary
period of time when emerging problems
can be identified and the analysis
necessary to envision alternatives can
occur. Throughout the world
governments and other organisations
are currently analysing the impact
climate change is likely to have on
hazard risks in different regions.
Whether the hazards are related to
cyclone paths, sea-level rise or drought,
the likely distribution of climate related
hazards is increasingly well known.
This knowledge and the opportunity for
advanced planning that it presents
could be utilised as a point of entry for
bridging the gap between the
incremental processes of change and the
much more abrupt opportunities for
change that can emerge in post-disaster
contexts.

The Post-Disaster Context

Actions to provide humanitarian relief
and begin the process of re-establishing
infrastructure and livelihood systems
characterise, as they should, most post-
disaster contexts. Such contexts are not
conducive to long-term planning or the
identification of avenues for
restructuring systems in ways that

WORKING WITH THE WINDS OF CHANGE =

reduce risk or enable adaptation. Yet if
planning and the building of awareness can
take place in advance of disasters in
vulnerable regions, they could serve as
windows of opportunity. Existing
livelihood and infrastructure systems
are often disrupted and local
populations are often more willing —or
pushed - to make basic changes than at
other times. Disasters are also times
when large pulses of funding become
suddenly available and when political
support exists for change. As aresult, if
strategic approaches can be developed
in advance that support effective change
in highly disrupted contexts, disasters
could serve as windows of opportunity
to address some of the long-term, root,
causes of vulnerability and
unsustainable development.

Learning to work more effectively with
the post-disaster recovery context could
also contribute to better understanding
of development processes in general.
Virtually all development activities
focus on linear processes of change.
They involve interventions that are
designed to build social capacity and
infrastructure in an incremental
planned manner. While this type of
work is important, recent research on
complex systems emphasises that
change is, at fundamental levels, a
pulsed process. It often occurs in bursts
or phases that are catalysed by
disruption in pre-existing systems.
Instability, in effect, frees resources and
shatters conventional ways of doing
things. This often leads to fundamental
reorganisation of economic, social and
livelihood systems. Reorganisation sets
the stage for the next phase of more
gradual ‘linear’ development.
Attempting to recreate pre-existing
conditions merely recreates pre-existing
patterns of vulnerability.
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Learning to work with
the pulses of change
that accompany
disaster could lead to
fundamental new

insights into
development
processes.

Viewed in this way, disruptions,
including the extreme forms that cause
disaster, are windows for structural
rebirth. Asaresult, learning to work
with the pulses of change that
accompany disaster could lead to
fundamental new insights into
development processes. By learning to
work with pulsed change it may be
possible to identify new windows of
opportunity and strategic points of entry
that are fundamentally different and can
achieve results at a much larger scale
than conventional linear ‘development’
processes.

Strategically, identification of vulnerable
regions and the development of shared
visions regarding alternative futures in
such regions could be used to plan and

The clouds look
pretty dark. How is the

rainfall there?

develop awareness of the need for
fundamental changes — even if such
changes can only be implemented
following disruptive events. Just as relief
organisations pre-position supplies and
other materials in regions that are
known to be vulnerable to earthquakes
or other natural hazards, advanced
planning and dialogue with key
stakeholders in regions that are
vulnerable to climate risks could enable
restructuring as part of post-disaster
recovery processes. Processes for
working with communities to identify
sources of vulnerability —and much
more importantly, to envision
alternatives — represents we believe a
key opportunity for bridging the gap
between proactive development
processes and reactive disaster recovery.

is broken and there is no paper. What
can | do?



Moving from

Concepts to Action

H Oow can organisations working on
disaster risk reduction or programmes to
support climate adaptation move from
the above principles to logically
identifiable and justifiable courses of
action in specific areas? The approach
outlined below represents an initial
attempt to move beyond screening of
existing projects for climate risks toward
the development of strategies that
respond to location specific contexts.

A Systematic Process

The approach has four core steps:
scoping, building common understanding,
structured review of potential strategies and
finally, where necessary, financial
evaluation of the costs and anticipated
benefits interventions are likely to have.
These steps are designed to enable
identification of specific courses of
action that contribute to climate risk
reduction and adaptive capacity either
directly or by strengthening underlying
systems. ldeally these steps should be
followed by implementation and then
cycle back to a new round in which
incorporation of experience and
learning replace scoping but the process
otherwise remains the same.

The core element required throughout
all of the above steps is a clear
understanding of the manner in which

WORKING WITH THE WINDS OF CHANGE =

specific types of interventions within
complex systems relate to resilience and
adaptive capacity. That is to say, both
conceptually and practically how they
enable strategy shifting or increase
resilience by addressing specific
constraints or responding to specific
opportunities. To make this clear it is
worth reiterating the core factors prior
research and our own more recent
analysis suggests contribute to
resilience and adaptive capacity within
communities. These include:

1. Diversification of livelihood activities,
assets and financial resources
particularly into non-farm and other
activities that have low levels of
sensitivity to climatic variability or
extreme events;

2. Mobility and communication,
particularly the ability of goods,
people, information and services to
flow between regions in ways that
enable local populations to access
markets, assets, the media and other
resources beyond the likely impact of
specific climatic events;

3. Ecosystem maintenance, particularly
maintenance of the basic ecosystems
services (such as drinking water)
without which local populations
cannot survive;

4. Organisation, particularly the social
networks, organisations and
institutional systems that enable
people to organise responses as
constraints or opportunities emerge;

5. Adapted infrastructure, particularly
the design of physical structures (for
water, transport, communication,
etc...) in ways that can maintain
their basic structure and function
regardless of changes in climatic
systems;

6. Skills and knowledge, in particular the
ability to learn and the basic
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educational skills required to shift
livelihood strategies as required;

7. Asset convertibility, the development
of assets or markets that enable
populations to transform the nature
of assets and their use as conditions
evolve; and

8. Hazard specific risk reduction, the
development of early warning,
spatial planning, implementation of
building codes, establishment of
community DRR organisations and
other systems to reduce exposure and
vulnerability to known climate
related hazards.

Scoping

In virtually any situation, scoping is the
first step toward identification of
potential avenues for risk reduction or
supporting adaptation. Because climate
hazards and potential strategies for
addressing them cut across scales and
sectors, scoping activities need to as
well. In order to identify initial points of
entry for reducing climate risks, scoping
processes need to achieve three
objectives:

First, they need to pull together current
information on the nature of the risks
associated with climate change for the
particular area. Translating global
scientific information on climate into
formats usable at the local level is a key
part of this first step. It isimportant to
recognise that this information does not
need to be highly specific in order to be
useful. Individuals and organisations
often wish to specify, for example, the
maximum magnitude of storms that may
be encountered or whether or not their
specific area will encounter floods of a
given magnitude — but advanced
information on climate change may

never provide information of that
specificity. Information that historical
storm and flood magnitudes do not
reflect those likely to be encountered in
the future can, however, be extremely
useful for everything from the design of
structures to disaster planning.

Second, scoping processes need to assess
vulnerabilities, capacities (vulnerability
capacity analysis — VCA) and the factors
enabling or constraining different
groups or regions in responding to
current and the array of potential future
climate conditions. This assessment
needs to be guided by factors such as the
eight basic elements identified in the
previous section that contribute to
livelihood resilience and adaptive
capacity. Italso needs to be conducted
using a systemic perspective that
recognises the links between
constraints, opportunities and the
behaviours of entities (individuals,
communities, businesses, etc.) at levels
ranging from the household to the
region. Depending on the scale and
focus of the assessment, information
required will include the basic
secondary ‘data’ (statistics, maps,
policies, programmes, etc.) that many
organisations already gather on natural
hazards and vulnerability. It will also
include the wide array of local level
PRA and stakeholder processes
currently used in many DRR or
development activities at local levels.
Finally, it will need to include key actors
and activities in the private sector. The
importance of this is clearly illustrated
by the case of disaster risk reduction in
Muzaffarabad (Pakistan) discussed in
Chapter 8 of this publication. Our
analysis suggests that following the
earthquake major improvementsin
communications, transport, financial
systems and organisation, most of it



driven by the private sector has
contributed far more to sustainable risk
reduction than the much discussed - but
in reality relatively minor —attempts at
incorporating DRR in government and
relief programmes.

Third, the scoping process needs to
generate initial insights regarding how
emerging climate risks are perceived and
the responses (if any) different groups of
actors are already taking or believe may
be appropriate. The core objective here is
to generate understanding of how
different actors (individuals,
households, businesses, etc.) are actually
responding to the constraints and
opportunities they perceive or already
face. Who is doing well and why is just
as important for identifying constraints
and opportunities as identification of the
factors affecting particularly vulnerable
groups. This type of understandingis a
core source of insights on strategies to
address risk that is generally not
captured in conventional VCA
processes.

Fourth, the scoping process needs to
identify a preliminary set of potential
strategies for risk reduction and
supporting adaptation that: (1) address
the underlying systemic factors
identified in the previous section; (2)
build as far as possible on the
behavioural incentives, opportunities
and constraints facing different groups;
and (3) respond to perceptions of climate
risks at the local level and from emerging
global scientific information.

Building Common Understanding

Building common understanding of the
risks associated with climate change
and the potential strategies for
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addressing those risks is the second
basic step in moving from concepts
toward courses of action that can be
implemented. The immediate objective
here is to move from a preliminary
identification of potential strategies to
a set of approaches that could actually
be implemented. Thisis, however,
only one element. The larger objective
is to build a common basis for learning
that can be sustained over the long
time period essential to address
climate related risks. The essential
element in this step is shared learning.

Climate change poses risks for regions
that have never previously been
encountered. The perceptionsand
activities of different communities at
the local level (whether villages,
businesses, governments or other
actors) are, as a result, highly unlikely
to represent an adequate basis for
identifying or responding to the risks
and vulnerabilities climate change
processes will create. Atthe same
time, the perceptions of higher-level
actors (whether climate scientists,
business entities or government
entities), rarely reflectan
understanding of local conditions or
the incentives driving behaviour at
local levels as households and
communities respond to the
opportunities and constraints they
face. Shared learning processes that are
structured in relationship to the basic
systemic factors known to contribute to
resilience and adaptive capacity are, as a
result, essential.

The case studies outlined later in this
book illustrate the shared learning
dialogue process partners in our
programmes are developing and
testing as a core step in moving from
the preliminary understanding and
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Sample Matrix

strategies identified during scoping,
toward a menu of practical activities. It
isimportant to recognise that shared
learning dialogue processes are not a
one-time activity. Developing effective
responses to climate change is
inherently a long-term process that, at a
global level, will continue indefinitely.
Knowledge, insights, challenges and
strategies will evolve substantially over
time in response to dynamic climate and
social contexts. As a result, continuous
processes for translating new insights
into practical courses of action will be
required. Shared learning —that is
processes for building understanding
between communities of actors at all
levels —will be essential throughout. At
a practical level, initial scoping and

shared learning activities should be used
to develop a list of potential actions that
relate both to the core factors contributing
to resilience and adaptive capacity and
have sufficient support to enable
implementation among involved actors.

Structured Review of
Identified Actions

Following identification of potential
courses of action during scoping and
initial shared learning dialogues,
structured review is important to ensure
that these actually do address both the
specific risks emerging as a consequence
of climate change and the core factors
contributing to resilience and adaptive

Potential Arenas for Intervention - A Coastal Example

Livelihood and
Economic
Diversification

| Ecosystem

Education and
Skill

| Organisation Developmment

Communication
Financial and for Adaptation Adapted
Risk Spreading (climate specific) Infrastructure

Risk & Adaptation Specific Interventions

Adding livelihood

Mangrove and

Formation of DRR  Training about

Storm insurance

Storm warning Cyclone shelter
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ecosystems as
they change

resources

Note: columns can be added and activities can be targeted at specific vulnerable groups

activities outside reefs as storm and rescue cyclone relief system
coastal areas buffers committee
Non-farm, non- Salinity control Establishment of Targeted Catastrophe bonds ~ Strengthening Breakwater
fishing livelihoods  structures state DRR and strengthening of communication

relief organisations  construction to towers

increase resilience
to storms
Underlying systems for risk reduction and adaptation
Increasing ability Developing Increasing the Skills, such as Strengthen Cell phones and Improving
to access global productive number and global languages,  banking system other personal transport systems
and regional brackish and diversity of civil that enable and improve communication
labour and other saline water society populations to access to it devices
markets fishery and organisations in access global labour
farming systems coastal regions - and other markets
the right to
organise
Changing

General Controlling Incubating new Coastal specific skill ~Strengthen Increasing access  approaches to
diversification pollution to enable ~ forms of business training remittance flows to and freedom of infrastructure
within economic long-term organisations that  (aquaculture, the media design (houses,
and livelihood productivity of can utilise and tourism, etc.) roads, bridges,
systems coastal manage coastal etc.) to account

for uncertainty



capacity. This step has two core
components: strategy mapping and
strategy evaluation.

Strategy mapping involves locating
identified activities or strategies within a
matrix that clearly identifies the
relationship between proposed activities
and the factors that either directly or
indirectly contribute to risk reduction and
adaptive capacity. This mapping process
is intended to force consideration of the
real links between specific activities
and underlying concepts. Itis also
intended as a mechanism to ensure that
approaches are balanced (i.e. that they
don’t focus heavily on one element such
as structural measures to promote hard
resilience while ignoring other core
dimensions). A sample matrix for
coastal areas is included here showing
illustrative factors contributing to
climate risk reduction and adaptation
directly and at a systemic level.

Strategy evaluation involves analysis of the
likely risks and effectiveness associated with
each activity mapped out within the above
matrix. The core goal is to ensure that
each of the component activities does
not itself carry a high level of
uncertainty with respect to its
effectiveness in supporting risk
reduction and adaptive capacity. This
is the critical stage for returning to and
evaluating identified activities in
relation to the warning flags discussed
in detail in the preceding section on
direct risk reduction. These flags are:

1. Low levels of diversification;

2. Heavy dependence on key data and
technical assumptions;

3. Reliance on narrow assumptions
regarding appropriate human incentives
and behaviour;

WORKING WITH THE WINDS OF CHANGE =

4. Long lead times and high capital
investments required,;

5. Major distributional differences; and

6. Lack of aclear business model.

This step will assist in weeding out
strategies that may be popular or appear
appropriate at a first cut but that on
more systematic evaluation have
substantial flaws.

Financial Evaluation

Evaluation of the costs and benefits of
identified risk reduction activities can
serve as a final step in moving from
concepts to concrete courses of action.
Methods for this have been developed
and tested in a variety of situations
(FEMA, 1997; Uddin, 2002; MMC, 2005;
Bouwer and Aerts, 2006; Messner,
Penning-Rowsell et al., 2006) and many
of the basic principles have been
outlined here previously. These
methodologies are currently being
refined and will be available in
subsequent publications.

In the climate case, evaluations will
need to be derived based on scenarios
and historical data. While such
scenarios and data can generate
important insights, they cannot be relied
on as a guide to future conditions. This
said, it is important to recognise that
scenario-based approaches can provide
clear indications of the sensitivity of
cost-benefit expectations in relation to
key uncertainties or assumptions. Some
strategies will have high benefit to cost
ratios regardless of future conditions —
that is they will be robust under
uncertainty — while the benefits and
costs associated with other strategies
will depend heavily on conditions.
Quantitative and qualitative cost-benefit
analyses can highlight such
sensitivities.
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Governance of the Process

This section has focused on outlining a
relatively linear process organisations
could use for moving from broad
concepts of climate risk and adaptation
to practical courses of action. Itis
important to recognise, however, that
processes such as the one outlined above
will be occurring in highly contested
contexts. The nature of problems, viable
solutions, potential courses of action,
ethical and other considerations are all
likely to be contested. Governance of the
process will, as a result, be a critical
consideration.

While a full discussion of the
governance considerations is beyond
the scope of this writing, one key point
is essential to make here: pluralistic
strategies involving civil society, the private
sector and governments in an environment
where information and perspectives can be
effectively communicated are essential.

The underlying factors determining how
different groups of people cope with
conditions that can cause disaster are
central to understanding potential
responses to climate change. We believe
these factors are rooted in the dynamics of
social exclusion and the relationships
between technology and the democracy of
institutional pluralism. Flexibility and the
ability to switch strategies are
fundamental to resilience and adaptive
capacity. Social, political and economic
systems that deny groups access to key
technologies — whether busses for
evacuation, communications, insurance
or credit—reduce their flexibility,
increase their vulnerability and leave
them disproportionately subject to loss
when extreme events occur. The case of
Muzaffarabad in Pakistan clearly
illustrates the central role of the private
sector in creating and maintaining these

systems. This role, however, must be
balanced by the regulatory ability of
government and the voices of civil
society organisations if access is to be
assured for all vulnerable groups rather
than just the wealthy.

In addition to access, vulnerability is
also influenced by the way
technological choices are made.
Whether the technology in questionis a
physical embankment system for
controlling floods or an institutional
safety net, such as an insurance system,
the choice and design of technologies
often depends on the degree to which
decision makers in governments,
organisations and the market hear and
are subject to pressure from diverse
voices within society. The degree to
which diverse voices ‘can be heard’ is,
we believe, heavily influenced by the
balance between individualistic market
structures, hierarchically organised
government entities and egalitarian
social organisations. This s, inturn, a
critical factor determining whether or
not the approaches proposed will be
accessible to, and protect the interests of,
different groups. This does not have so
much to do with the presence of a
specific form of government but with the
nature of pluralistic societies and the
multiple institutions, entitlements and
rights systems that shape them.

What does this mean on a practical
level? Itimplies that to be effective,
approaches must involve the private
sector, civil society and government
actors on an equal basis. The presence
of multiple voices channelled through
shared learning dialogue processes and
public debate are the foundation of
effective governance for long-term
processes such as the ones required for
responding effectively to the challenges
of climate change.



Conclusions

The evolution of effective strategies
for reducing disaster risks and
adapting to climate change represents
a fundamental challenge for human
society on which our common future in
many ways rests. Some responses
targeted at specific risks or fully
documented changes in climate, are
essential. There is, however,
substantial uncertainty regarding how
changes in climatic conditions will
affect local areas. Furthermore,
disasters —whether climate related or
caused by other natural hazards -
often occur intermittently over long
time scales. As aresult, it is often
difficult to sustain — or even identify —
narrowly targeted responses. The
ability to adapt and respond effectively
to surprise and change, however,
depends as much on underlying
systems that enable communication,
transport, finance, self-organisation
and learning as it does on risk specific
interventions. These systems — many of
which can be developed and
maintained through sustainable
public, private or community based
operational models —represent a
largely overlooked dimension in DRR
and climate adaptation debates.
Courses of action to strengthen them
may, however, ultimately prove far
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more effective than generic attempts to
target first order risks.

In addition to underlying systems, the
post-disaster context represents a
largely unexplored terrain for risk
reduction and adaptation. There s, of
course, a fundamental ethical dilemma
in focusing on the post-disaster
reconstruction context for reducing
vulnerabilities that have already been
identified as affecting large areas and
large populations. When
accumulating scientific and other
evidence clearly indicates the high
vulnerability of populations or specific
groups in coastal and other regions,
responses are essential. This said, the
social organisation of human societies
—the hugely differing perspectives and
political positions they encompass —
often makes it impossible to respond
proactively to creeping or pulsed
environmental problems (Glantz,
1999a; Glantz, 1999b). Few societies
would, for example, support major
population relocations or huge
investments to alter basic
infrastructure in coastal regions now
as aresponse to sea-level rise or the
likelihood of increases in storm
activity. Political and popular support
for actions of this nature to reduce
future vulnerability is far more likely
when existing systems have been
disrupted. On a practical basis,
therefore, change will occur in pulses.
Building understanding and
identifying the types of changes that
can be both technically effective and
socially viable represents, as a result, a
major potential avenue for responding
to hazards and the risks associated
with climate change.
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We can no longer
deny that human
actions are altering
the climate system.

50

G lobal and regional climates are
complex, dynamic systems involving
feedback between the atmosphere, oceans,
and land surfaces as an exchange of heat
energy. Variability is inherent and regional
ecosystems have evolved to accommodate
arange of climate variation. Yet, we are
now entering a period in which variability
is increasing as the global climate system
transitions to a new, unknown state.
While extremely spatially and temporally
detailed impacts of climate change remain
unknown on both global and regional
levels, enough data now exists to
demonstrate significant temperature and
precipitation trends in various regions
around the world and alteration of storm
tracks. We can no longer deny that human
actions are altering the climate system. The
recent IPCC summary report (2007) states
“warming of the climate system is
unequivocal, as is now evident from
observations of increases in global average
air and ocean temperatures, widespread
melting of snow and ice, and rising global
average sea-level” (IPCC, 2007: 5).
Furthermore, there is a “very high
confidence! that the globally averaged net
effect of human activities since 1750 has
been one of warming” (p. 5).

Perceptions about the existence of climate
change, human involvement, its potential
impacts, and the sets of mitigation and

adaptation strategies that can and should
be taken, remain varied. Yet, uncertainty
about specific impacts or their severity
cannot be used as an excuse for inaction.
Even if we were to reduce greenhouse gas
emissions to the year 2000 levels, we are
still committed to warming because of the
time lagged heat release from the oceans.
All people are currently affected by
variations in climate, though some are
affected more than others. Climate change
will exacerbate climate variability and the
inequity of impacts. Some will benefit
from climate change, whereas extremely
vulnerable populations without the
capacity to adapt might not survive.

The countries in South Asia have some of
the highest population densities in the
world and some of the most climate
vulnerable populations. In India, Nepal,
and Bangladesh, agriculture is the
primary livelihood of many individuals
and is directly dependent on the regional
climate pattern, which is dominated by the
monsoon. Changes to the wind patterns
and sea surface temperatures, for example,
will alter the monsoon. Glaciers in the
Himalayas supply the baseflows to many
of the rivers, such as those in the Gangetic
Basin. The IPCC (2007) has noted that
glacier meltin the Himalayan region is
increasing and will continue to increase in
all global warming scenarios. With the
reduction and possible disappearance of
the Himalayan glaciers, the water supply
of millions throughout South Asia will be
significantly affected. The coastal areas are
also particularly vulnerable to changes in
mean sea-level. For example, significant
portions of the Tamilnadu coastline have
an elevation only slightly above sea-level
(refer to the case study on Tamilnadu) that
are already struggling with 12m storm
surges. A mean sea-level rise of 0.5m

' In the 2007 IPCC report, a very high confidence signifies that an event has at least a 9 out of 10, or higher, chance of

being correct.



(IPCC, 2007 projections) or higher (if the
rate of Greenland ice sheet melt continues
to accelerate, see Sheppard etal., 2007)
within the next century will inundate
significant portions of the Tamilnadu
coastline and increase the impact and
extent of storm surges or tsunamis.
Increases in mean precipitation and
extreme precipitation events have already
been observed throughout Indiaand are
expected to increase. Likewise, the number
of warm nights has increased in northern
India and mean temperature throughout
India has increased by about 0.22°C per
decade since 1970 (Kothawale and Kumar,
2005). Increases in the frequency and
intensity of precipitation events will
exacerbate flooding throughout Asia,
while hotter temperatures will contribute
to drought and increased energy and
groundwater usage.

The complete severity and range of
impacts for regions of Asia, or any other
region, will never be completely
guantifiable or without great uncertainty.
Current short-term (4-10 day) and longer
term (seasonal to half year) forecasts rely
on a mix of statistical and numerical
forecast methods. Statistical methods are
based on physical relationships between
phenoma such as the Indian monsoon
and El Nifio that are already changing
and cannot be guaranteed to hold in the
future. Numerical models rely on large
numbers of data sets and parameters,
such as soil moisture or streamflow,
which simply have not been collected for
many areas of Asia. As large scale
changes occur in the climate system, the
reliability of forecasts generated using
statistical methods is likely to decrease
over the next decade. Furthermore, the
ability to issue valid longer term forecasts,
upon which farmers rely to make
agricultural decisions, is likely to
decrease.
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Investigations have already noticed
changing trends in various parts of the
Indian climate system. The earth-climate
system is dynamic and vulnerability
reduction to a range of likely scenarios
should be built into infrastructure and
societal thinking. This chapter describes
what is known about the Indian monsoon
and the potential impacts of climate
change for the Indian climate system. The
physical mechanisms that are known to
influence the development of the monsoon
are presented in some detail. Observations
of current changes to precipitation and
temperature throughout India are also
discussed. A synopsis of potential climate
change impacts for the case sites is given
along with a synopsis of other current
investigations of possible climate change
for India.

The countries in Asia
have some of the
highest population
densities in the world
and some of the most
climate vulnerable
populations.

This chapter is a semi-technical
description of the climate system of South
Asia, particularly India. It does not
discuss practical adaptive strategies
which are discussed in other sections,
such as the case study on Uttar Pradesh
(Chapter 7) or the chapter on adapting to
climate change and natural hazards
(Chapter 2). In general, successful
adaptation strategies to the potential
impacts of climate change will have to
focus on the design of relationships,
policies, social and financial networks in
addition to physical infrastructure.
Transport of goods, services and
information and financial mechanisms to
risk sharing are key to capacity building
and enhancing the diversification of
livelihood options. Further information
and ideas about adaptation strategies to
climate change and natural hazards can
be found in the book Adaptive Capacity and
Livelihood Resilience: Adaptive Strategies for
Responding to Floods and Droughts in South
Asia (Moench & Dixit, 2004).
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The Indian Monsoon and
its Physical Mechanisms

52

For many parts of
India and Nepal,
nearly 80% of the
annual precipitation

falls during the

months of June-

September.

The Indian monsoon (IM) is the
pattern of increased rainfall over India
generally beginning about late May and
extending through September. The
monsoons are not confined to India
alone, but extend throughout Asia (into
Nepal and eastward through China)
and Australia. As most of our field sites
are located in India, the focus here is
limited to the Indian monsoon. This
section describes what is understood
about the physical phenomena that
contribute to the formation of the
monsoon.

For many parts of India and Nepal,
nearly 80% of the annual precipitation
falls during the months of June-
September (“JJAS” in Figure 1). The
south-eastern coast of India experiences
the monsoon from roughly September
through December. The beginning of the
Asian monsoon is marked by several
changes in the atmosphere. A low
pressure system develops over the
Tibetan plateau and the upper-level
westerly jet (wind pattern) over the
southern Himalayas disappears. Winds
rotate counter-clockwise around a low
pressure system in the northern
hemisphere, causing winds to blow
from the southwest over the Indian
subcontinent. The primary horizontal
circulation pattern that moves moisture
over the Indian subcontinent is the
Walker circulation pattern. The Walker

circulation pattern consists of two
longitudinal (east-west) cells of
circulation. The locations of
convergence of the cells are marked by
increased convection and precipitation.
During the monsoon season, this centre
of convection migrates from the pool of
warm sea surface temperatures (SSTs) in
the western Pacific Ocean to a more
north-westerly location. As the centre of
convection shifts, the monsoon region
expands from India toward East Asia
later in the year. The monsoon’s
existence is based upon large centres of
moisture convergence (where storms
develop) and divergence (dry spots)
near western India, the Bay of Bengal,
Southeast Asia, and the Arabian Sea.
The monsoon ends with a west to east
progression when the low pressure over
the Tibetan plateau dissipates and the
upper-level westerly jet resumes
(Torrence and Webster, 1999; Fasullo
and Webster, 2003; Meehl and Arblaster,
2002). Figure 1 displays a scenario of
the ocean, land, and atmospheric
mechanisms just described that lead to
the formation, evolution, and
termination of the Asian monsoon. How
all of these mechanisms interact
determines the strength of the monsoon,
when it begins, and the active breaks
within the monsoon.

The monsoon patterns exhibit great
temporal and spatial variability from
day to day, season to season and on an
interannual to interdecadal timeframe.
The IM tends to have break periods
during which little or no rain falls, that
are modulated by the Madden-Julian
Oscillation (MJO) to some degree.
Predicting the onset of the monsoon, its
duration and strength, whether there
will be breaks in the monsoon, and
when it will withdraw, is not an exact
science. The monsoon is dependent on



the characteristics of many physical
mechanisms and the interactions
between these mechanisms. For
instance, how much snow falls in the
Himalayas during the winter can, but
not always, affect whether the monsoon
will be weak or strong. Furthermore,
understanding of these mechanisms is
not complete. Nonetheless, relationships
between the IM and the El Nifio
Southern Oscillation (ENSO), the MJO,
the temperature of the Indian Ocean,
and winter/spring snow cover of the
Eurasian landmass have been
discovered. Each of these mechanisms
will be described in greater detail in the
following subsections, in so far as the
relationships are understood.

El Nifio Southern Oscillation (ENSO)

ENSO is defined by changes in SST and
sea-level pressure (SLP) around the
equatorial Pacific. The SST anomalies are
most pronounced in a narrow band
extending roughly 5° N to 5° Sabout the
equator. Variations in SLP are measured
as a shift between pressures measured at
Darwin, Australia, and the island of Tahiti.
When high pressure is located over
Darwin, a low pressure is located over
Tahiti, and vice versa. The relative
difference between the two pressure centres
is called the Southern Oscillation (McCabe
and Dettinger, 1999). The location of the
pressure centres drives atmospheric
circulation patterns (how and where the
winds and storm tracks blow). ENSO is
marked by extreme sea surface
temperatures and sea-level pressures inthe
tropical Pacific, yet the influence of ENSO
extends well into the mid-latitudes and is
known to affect the IM.

Typically, the tropical west Pacific sea
surface temperaturesare 6°to 8°C

WORKING WITH THE WINDS OF CHANGE =

| FIGURE 1 | This figure describes the progression of the various wind and
pressure patterns that leads to the formation of the monsoon. In
¢) a centre of convection is located more or less over the Indian
subcontinent.
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Note: Reprinted with permission. Source: From Meehl and Arblaster (2002)

warmer than the eastern tropical Pacific.
During an EI Nifio year, the relative
temperature difference between the two
decreases and the eastern tropical
Pacific warms in relation to the western
tropical Pacific. In a La Nifia year, the
difference is enhanced and the eastern
area becomes colder. Both El Nifio and
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La Nifia shift the centres of tropical
convection associated with the Walker
circulation cells and thus the rainfall
patterns about the equator. This
happens because less evaporation
occurs over cold water than warm
water; storms form more easily over
warm water. Figure 2 depicts the general
shift of the Walker circulation pattern
during an El Nifio event. Generally,
during an El Nifio event, the Walker
circulation pattern moves eastward,
shifting the centre of rainfall further
away from India.

ENSO events come in different flavours,

some being stronger than others, lasting

different lengths of time, and evolving in
different locations. Furthermore, El

| FIGURE2 | An example of how ENSO can affect the Walker circulation

pattern. The warmer water and centres of convection are
shifted eastward, away from the Indian subcontinent.
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Source: http://www.bom.gov.au/lam/climate/levelthree/analclim/elnino.htm#four.

Nifio and La Nifia events are not the
exact linear opposites of each other
(Hoerling etal., 1997; Kidson, 1999). The
strength of an ENSO event is determined
by degree and location of anomalous
warming of SSTs in the eastern Pacific
(cooling in the western Pacific) and the
SLP difference between Darwin and
Tahiti. ENSO events are semi-periodicin
nature, occurring with a frequency of
roughly every two to seven years. These
changes affect the average latent heat
fluxes in the tropical atmosphere. The
altered information propagates in a wave-
like fashion through the troposphere
(Wallace and Gutzler, 1981) and affects
the IM. How ENSO will change under a
warmer climate is not known.

The relationship between ENSO and the
IM is not completely understood. Over
the period of record of the all-India
monsoon rainfall index (IMR) and ENSO
indices, ~1870-present, the general
relationship has been noted; El Nifio (La
Nifia) events tend to correspond with
dryer (wetter) IM conditions (Reason et
al., 2000; Kumar et al., 1999a; Ihara et al.,
2006; Lau and Wu, 2001). Reason et al.
(2000) performed composite and
correlation analysis between the IMR,
mean SLP, SSTs, and wind and
cloudiness anomalies in the Indian
Ocean with ENSO indices. They found
that when an El Nifio event occurred
during the monsoon season, several
changes occurred over the Indian Ocean.
SSTsin the Indian Ocean warmed,
weakening the land-ocean temperature
gradient and reducing the zonal (south/
south-westerly) wind strength and
cloudiness over the Indian subcontinent.
This effectively weakens the IM. A
somewhat opposite relationship has
been noted during La Nifia events.
Kumar et al. (2006) have also noted that
where the pool of warm SSTs associated



with an El Nifio event is located affects
the IM. They discovered that a
westward shift in the warm SST pool
toward the central Pacific was more
likely to reduce rainfall over India than
those El Nifio conditions that set up in
the eastern Pacific.

Many climatologists have relied on this
relationship between ENSO and the IM
in generating forecasts of the IM.
However, the relationship seems to be
changing, which is affecting the ability
to forecast the IM using ENSO indices.
Recently, the expected responses of the
Indian monsoon to an El Nifio or La
Nifia event are not occurring as
predicted. For example, during the
1997-1998 El Nifio, which was one of
the strongest events recorded, the IM
was almost normal. However, India
experienced a severe drought and weak
monsoon in 2002, even though no
strong El Nifio conditions existed
(Gadgil et al., 2003). Many hypotheses
have been put forth to try and explain
why the relationship might be changing.
Kumar et al. (1999) noted that there seem
to be periods in the relationship between
IM and ENSO. Between 1911 and 1950,
ENSO seemed to occur in 5-7 year
intervals and with less strength. In this
period, the ENSO indices did not
correlate strongly with the IM. Between
1951 and 1990, ENSO events were
greater in strength, occurred roughly
every 3-5 years, and correlated much
better with IM. They hypothesise that
after 1990, ENSO shifted back into a
lower frequency phase and is not
strongly correlated with IM. In another
study, Kumar et al. (1999) suggest that
changes to the Walker circulation
pattern and the relationship between the
IM and Eurasian snow cover might be
offsetting the changes in the
relationship between ENSO and IM.
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More recent work (Kumar et al., 2006;
Douville, 2006; Hoerling and Kumar,
2003) is hypothesising that the
relationship between ENSO and the
monsoon might be changing because of
global warming. Hoerling and Kumar
(2003) sought to explain the widespread,
persistent droughts in the Northern
Hemisphere between 1998-2002 and
noted a strong correlation between
persistently warmer SSTs in the tropical
Indian Ocean and West Pacific Ocean, a
cold SST anomaly in the eastern Pacific,
and the warmer temperatures and
decreased precipitation over the entire
Northern Hemisphere for that period.
They discuss that while the ocean state
of a strongly persistent ENSO event
could fall within the range of natural
variability, paleoclimate records do not
indicate that an ENSO event has
occurred like the one seen in 1998-2002.
Furthermore, they note the unusual
warming of the tropical Indian Ocean
over the past century and wonder what
implications this might have for global
weather and climate.

The relationship
between ENSO and the
monsoon might be
changing because of
global warming.

The Role of the Indian Ocean

Events occurring in the Indian Ocean
Basin influence and are influenced by
the IM and ENSO. The normal state of
the Indian Ocean is warmer in the
eastern part near Indonesia and cooler in
the western equatorial area (see figure 3).
During the late spring and early
summer, warmer water extends from the
equatorial Indian Ocean to the northern
Arabia Sea and the Bay of Bengal,
enabling full development of the IM
through the land-ocean temperature
gradient. However, researchers have
noticed a seeming dipole conditionin
the Indian Ocean SSTs. The dipole mode
is characterised by anomalous warming
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of the western equatorial Indian Ocean
and a cooling near Sumatra (see Figure
3). This has been dubbed the positive
phase of the Indian Ocean Dipole Mode
(IODM). The negative phase is generally
a linear opposite (Kulkarni et al., 2006;
Meehl and Arblaster, 2006) of the
positive phase. An inverse relationship
between the strength of the monsoon and
the phase of the dipole seems to exist. A
positive dipole tends to correlate with a
weak monsoon. The weakening of the
monsoon is due to convection being
enhanced over the western Indian Ocean
region at the expense of the eastern
region. Sea-level pressure (SLP) and
zonal (east-west) winds are also
similarly affected (Gadgil et al., 2003).

Researchers are trying to understand the
relationship between events in the
Indian Ocean and ENSO (Reason et al.,
2000; Gadgil et al., 2003; Chung and
Ramanathan, 2006; Ihara et al., 2006;
Lau and Wu, 2001). Gadgil et al., (2003)
found that the variability in Indian
Ocean SSTs seems to be independent of
ENSO. However, Reason et al. (2000)
found that anomalous events in the
Indian Ocean evolve simultaneously

with ENSO events. They hypothesise
that the changes seen in the Indian
Ocean are due to shifts of the Walker
circulation patterns, which affects cloud
cover and the easterly or westerly winds.
The changes in the wind anomalies
around Madagascar coincide with the
formation of a warm-cool (cool-warm)
north-south SST dipole in the western
Indian Ocean during EI Nifio (La Nifia)
years. The IODM also seems strongly
correlated with ENSO events. Yet, Ihara
et al. (2006), found that the relationship
between the zonal winds and the IM is
much stronger during El Nifio years and
insignificant in La Nifia years. They
note that negative zonal winds over the
Indian Ocean seem to protect the
strength of the monsoon in the face of an
El Nifio event. This result would seem to
agree with Gadgil’s assessment that
some of the variability in the Indian
Ocean isindependent of ENSO.

Eurasian Snow Cover and Land
Surface Temperature

The relationship between the Eurasian
snow cover and the IM has been
explored using a combination of snow
data from the former Soviet Union that
extends back to the early 1900’s and
more recent satellite snow depth/
coverage data. Blanford (1884, as cited
in Zhao and Moore, 2004) hypothesised
an inverse relationship between snow
cover in the western Himalayas and
monsoon rainfall in northwest India.
Generally, excessive (deficient) snow
cover during the preceding winter leads
to weak (favourable) monsoons
(Kripalani et al., 2003; Bamzai and
Shukla, 1999). The physical mechanism
by which snow cover and depth in
Eurasia affects the IM is understood as
this: It is theorised that more snow



implies that more solar radiation goes
toward melting the snow than heating
the soil in the pre-monsoon seasons.
Lower soil temperatures lead to a
decreased land-ocean temperature
gradient, which reduces convection over
the Indian subcontinent and a weaker
monsoon. Also, a larger aerial extent of
snow cover reflects more sunlight,
which lowers atmospheric temperature,
increases surface level pressure, and
weakens monsoon circulation.

Researchers have sought to establish
whether different regions of Eurasia
have variable impacts on the IM
(Kripalani and Kulkarni, 1999; Robock
et al, 2003; Singh and Oh, 2005).
Correlation analysis with the snow data
reveals that snow depth in western
(central and eastern) Eurasia is strongly
negatively (positively) correlated with
the IM. Kripalani and Kulkarni (1999)
hypothesise that this dipole correlation
is the result of a strong pressure system
over Asia prior to the monsoon. An
anomalously strong high pressure (low
pressure) induces clockwise (counter-
clockwise) circulation over Asia prior to
the monsoon. All of the studies found
that the longer snow cover/depth
persisted into the spring, the more likely
that there would be weak monsoons in
India. The strong drought of 1979in
India was preceded by an anomalously
snowy winter in Eurasia in which snow
cover peaked in April of 1979. Thus,
persistence of snow cover appears quite
important to the development and
strength of the IM.

Madden-Julian Oscillation
The Madden-julian Oscillation (MJO) is

best described as an eastward
propagating band of changes to
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atmospheric circulation phenomena
such as rainfall, cloudiness, SST, and
wind along the equatorial regions. The
MJO or intraseasonal oscillation results
in changes to the tropical rainfall
patterns associated with the IM on 30-60
day timescales. The active breaks and
resumption of the monsoon are linked
with the MJO (Singh et al., 1992; Madden
and Julian, 1994). Bands of clouds,
leading to increased rainfall over India,
propagate along a northwest-southeast
axis across India. Heavy rainfall events
characteristic of the MJO begin in
western India and travel eastward across
the subcontinent. The break cycle of the
monsoon follows a similar pattern as the
bands of suppressed convection follow
the bands of enhanced convection. The
diurnal pattern of the monsoon is also
governed, to some degree, by the MJO.
The centres of enhanced convection are
comprised of large clusters of convective
cells with life spans of 1-2 days or 6-12
hours depending on the size of the cells
within the cluster. The sequence of the
MJO is described as having a wave
number of 1-2, meaning that for every
centre of enhanced convection and
rainfall, there is a centre of suppressed
convection and minimal rainfall.

The strength, duration, and width of the
propagating bands of rainfall vary
considerably on a diurnal, intraseasonal,
and interannual basis. The variability of
the MJO makes it difficult to predict the
onset of the IM and the frequency and
duration of active breaks within the
monsoon season. Itis also difficult to
capture the diurnal variations in life
cycle of the clusters within a region of
active convection. Yet the diurnal and
intraseasonal variability of the MJO are
key to the formation of extreme rainfall
events in the IM or drought if the active
break cycle of the MJO is quite long.

The diurnal and
intraseasonal variability
of the Madden-Julian
Oscillation are key to
formation of extreme
rainfall events and
active breaks in the
Indian Monsoon.
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Predicting the impacts
of climate change on

South Asia is

hampered by lack of
data, model resolution,
and institutional

capacity.

Global Warming: Predictions
based on Numerical and

The amount of research being done to
make predictions of climate change
impacts in India is limited and
constrained by lack of data and global
gaps in computational power, and
institutional capacity. The same
limitations affect the ability to forecast
the monsoon on a seasonal and annual
basis. There are basically two types of
models used for short-range (daily to
weekly) to long-range (decadal impacts)
forecasts: numerical models and
statistically based models. Precipitation
is traditionally forecast using numerical
methods (physically-based), statistical
methods (empirically-based) or a
combination of the two. Each method
has unique advantages and
disadvantages. The two model types
will be discussed in greater detail below,
as well as which models are in existence
and which centres or researchers are
using the models. The skill of each
model type in predicting the monsoon,
and various aspects of the monsoon is
described as well. A brief overview of
the model capabilities in predicting
various climate change scenarios is also
discussed.

Numerical Methods

Numerical forecasts model the physical
response of a basin, region, or global
scale (e.g. changes in precipitation) to

various sets of inputs (e.g., soil
moisture, long wave radiation, or
greenhouse gas concentrations).
Numerical models can provide realistic
response scenarios, including
responses not seen in the historical
record. These responses are generated
by perturbing the input data. Coupled
models allow for interactions between
the various layers of the model. In
uncoupled models, data are prescribed
for one or more layers, and in only one
layer are changes allowed to occur.

Numerical models rely on large sets of
parameters to model a physical
response. Each parameter must be
calibrated for the model and
assumptions made about the
calibration. For example, antecedent
soil moisture may be aninputtoa
numerical model. Multiple samples
must be taken from sites within the area
of interest and calibrated with the
assumption that the samples are
representative of conditions over the
entire area. As soil type is generally not
homogeneous across an area, such
averaging might not accurately reflect
conditions. Secondly, numerical
models are computationally expensive.

The general circulation models (GCMs)
operated by various research centres
throughout the world and utilised for
the IPCC are numerical models. The
models operate in a four dimensional
framework with the spatial dimensions
represented by grids (refer to Figure 4).
The ocean, land, and atmosphere are
broken into grid spaces/ layers of
varying resolution. Resolution is
determined by the data available for
each layer, the type of processes being
modelled, and whether the layers are
coupled (i.e., the processes taking place
in the ocean are allowed to affect/be



affected by the processes taking place on
the land or in the atmosphere). The
processes typically modelled are energy
and water balances. For instance, the
warming of the top layer of the ocean
may be described as a function of
incoming solar radiation and winds.

Several centres are running publicly
available GCMs, to examine climate
scenarios. The following models have
been used in generating scenarios for
Asia: the Community Climate System
Model Version 3 (CCSM3) operated by
the National Center for Atmospheric
Research (NCAR) and the CM2 model of
the Centre National de Recherches
Météorologiques (CNRM). The CCSM3
model is a fully coupled ocean-sea ice-
land-atmosphere model. Each element
(say the ocean) is represented by a
separate model, which can be run
individually, in combination, or fully
coupled to generate various climate
scenarios. The model operates at three
different resolutions (grid spacing and
number of levels in the vertical) that the
user can determine (NCAR, 2004). The
CNRM-CM2 model is a coupled ocean-
atmosphere model incorporating 45
vertical nodes between the earth’s
surface and upper stratosphere and 31
vertical nodes in the boundary layers of
the ocean down to about 500m below the
water surface. The horizontal grid has
variable spacing, typically of 2.0°x0.5°.
In general, this model overestimates
temperatures in the eastern Atlantic and
tropical Pacific oceans. The model also
has difficulty simulating the extent
(significantly underestimates) of sea ice
cover in the circumpolar southern ocean,
but is better in the northern Pacific and
northern Atlantic (Douville, 2006).

Beyond the data limitations, the
resolution of GCMs is too poor to really
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| FIGURE4 | A GCM tries to model the interactions between the atmosphere,
land surface, and ocean by accounting for the various
mechanisms described in the picture.
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to the source diagram from NOAA.

describe how a region’s climate might be
impacted under climate change
scenarios. Thus, various researchers
and centres are attempting to generate
regional climate models that are forced
at the boundaries with scenarios from
the GCMs. One such model that has
been used to generate scenarios for India
is the Hadley Centre’s Providing
Regional Climates for Impacts Studies
(PRECIS) model. The PRECIS model isa
coupled land-atmosphere model forced
at the boundaries by the Hadley
Centre’s GCM outputs. The resolution
of PRECIS is 50km x 50km, which is
better than GCMs, but still can fail to
capture orographic (topography)
induced behaviour (Kumar et al., 2006).
There are other regional numerical
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General Circulation
Models have difficulty
reproducing the
variability of previous

monsoons.

models in existence, but in the literature
PRECIS has been used to model IM
response to various climate change
scenarios.

In modelling the IM, GCMs have
demonstrated very little skill in
reproducing the variability of previous
monsoons (Waliser et al., 2003), raising
doubt about their usefulness to predict
key features of the IM. In particular,
GCMs have difficulty matching features
such as rainfall distribution, onset of the
monsoon, diurnal and seasonal
variability, and biasing certain ocean
and atmospheric features in the Indo-
Pacific oceans region. As noted in the
previous section describing some of the
key physical mechanisms that drive the
monsoon, biasing of the ocean or
atmospheric features can give less
skillful predictions of the monsoon.

Prediction capability of MJO events and
their effects on the diurnal and
intraseasonal characteristics of the IM is
still quite low for dynamic models.
However, some improvementin
numerical models is being seen. Kang et
al. (2002) note that certain GCMs
capture the interannual and
intraseasonal variability better than
others. While GCMs are still unable to
capture any diurnal variability, they are
showing some skill in forecasting active
(rainy) periods with about a 5-day lead
time and break periods with about a 10-
day lead time (Waliser et al., 2003).
Waliser et al. (2003b) also note that the
skill of GCMs in predicting MJO events
is good to the order of 15 to 25 days.
Such short lead times do not offer
enough time for decisions that must be
made on a seasonal basis, but the
prediction of likely extreme rainfall with
a5 day lead is enough advanced
warning to prepare for a possible flood

situation. Further comparison of the
specific strengths and weaknesses of 10
atmospheric GCMs in modelling the
Asian monsoon can be found in Kang et
al. (2002).

Statistical Methods

Statistically based regression forecasts
are relatively easy to develop and can
provide the level of accuracy needed for
employment in water decision support
systems, agriculture and insurance
planning. Statistical techniques attempt
to find a relationship between the
predictand (e.g., stream flow) and the
predictors (e.g., precipitation or
temperature). Traditional parametric
forecasts fit a linear regression between
the predictand [Y,] and a set of predictors
[X]. These models take the form;

Y=ax,tax,+.+ax, +e Eq. 1

The coefficients (a ) are derived from the
data, often by minimising the sum of the
squares of the errors. Theerror, e, is
assumed to have a Gaussian
distribution with a mean of 0 and
variance of s 2. There are several
drawbacks to parametric models: 1) the
predictor data and errors are assumed to
be normally distributed, 2) a linear
relationship between variables is
assumed, and 3) and the inability to use
amodel developed for say, Gujarat, in
Tamilnadu. These issues can undermine
amodel’s skill. For instance, the
relationship between ENSO and the IM
is nonlinear. As seen in the previous
section, the IM responds differently to
La Nifia (El Nifio) events. Furthermore,
amodel created specifically to forecast
rainfall over the Western Ghats cannot
be used to generate estimates of rainfall
for Tamilnadu.



Nonparametric techniques estimate a
local fit between the predictors and
predictands. No assumptions about the
functional form of the relationship (e.qg.,
normal distribution or linear
relationships) are made, which
alleviates the drawbacks of the
parametric models. There are several
nonparametric techniques widely
employed, such as kernel-based
estimators, splines, K-Nearest
Neighbour (K-NN) local polynomials
(Rajagopalan and Lall, 1999), and local
weighted polynomials (Loader, 1999).
Nonparametric models take the form:

Y=m(x) +e Eq. 2

On shorter timescales for weather
related phenomena, statistical methods
generally have high predictive skill on
the six- to ten-day range (Van den Dool,
1994). After that, weather predictions
are not reliable. Some semi-regular
features with well-documented
recurrence intervals like ENSO, have
decent prediction capabilities. With
ENSO events, some skill exists for
prediction up to a year in advance
(Kirtmanetal., 1997).

Statistical models rely on the
relationships between the predictand
(e.g., rainfall) and the predictors (e.g.,
ENSO or regional circulation patterns)
and the assumption that the historical
relationships will remain unchanged in
the future. This relationship reliance
has three major drawbacks: 1) the data
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records for many variables and
locations are not that long (less than 50
years), 2) data validity can be suspect,
and 3) if the relationships are
changing, such as is seen between the
IM and ENSO, the statistical
relationships may be invalidated. All
three factors can seriously reduce the
skill of statistical forecasts of the IM.
Also, it can be difficult to choose a good
model without including too many
predictors. The skill of any statistical
model will be artificially increased by
adding more predictors. Thus, the skill
of the forecasts issued by the India
Meteorological Departmentis highly
guestionable as it relies on 49
independent parameters (DelSole and
Shukla, 2002).

Nonetheless, statistical models
continue to be used to offer forecasts of
variables in India (and elsewhere) and
do offer some skill (Gosain et al., 2006;
DelSole and Shukla, 2002).
Furthermore, statistical models are still
often the only way to model a small
area or region’s behaviour because the
resolution of GCMs is too unrefined.
At this point, the skill of predicting the
IM and interseasonal variability is
greater with statistical methods than
with numerical methods, although the
lead-time provided by statistical
methods is a little better. However, on
a seasonal basis, statistical methods
can provide 3-4 months lead-time
about the general strength of the IM
with some skill.

The skill of statistical
models might decrease
as relationships
between the Indian
Monsoon and other
climate features, such
as ENSO, change.
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Potential Impactsof
Global Warming on India
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A number of changes
to precipitation and
temperature in the
Indian subcontinent
have already been

documented.

The previous section described the
types of models in existence for
predicting the potential impacts of
global warming in India. As noted, there
is still much uncertainty in predicting
climate change impacts on all levels,
especially on the regional to local scales.
The predictions of GCMs and regional
models are improving as physical
processes are better understood and
computational power increases. Several
studies are attempting to investigate
how climate variability and the
monsoons in India might be impacted
under various climate change scenarios.
Our studies, however, are more focused
on the range of impacts on particular
sites within India and Nepal, the
uncertainty of those impacts, and the
ability to build the adaptive capacity to
respond to uncertain conditions.

Observed Changes to the Climate
Systems and Patterns Over India

A number of changes to precipitation
and temperature in the Indian
subcontinent and SSTs in the Indian
Ocean have already been documented.
The trends occurring over the Indian
Ocean and large-scale atmospheric
trends will be discussed first.
Observations of variables on the Indian
subcontinent are discussed second.
These changes, while not accounted for

in the climate change studies discussed
later, are currently altering the energy
and water budgets of India in ways that
have yet to be understood.

Stephenson et al. (2001) investigated
trends to the meridional and zonal
winds for the period of 1958-1998. They
noted that the zonal wind has been
showing a decreasing trend, which they
relate to a weakening of the Walker
circulation pattern. The meridional
wind has also been displaying a
decreasing trend. For that period, the
all-India monsoon rainfall is not
displaying a trend one way or the other.
Chung et al. (2006) examined the SSTs in
the Indian Ocean from 1951-2002 and
found that temperatures have warmed
about 0.6°-0.8°K in the equatorial Indian
Ocean with little change in the northern
Indian Ocean. They note that this
warming trend has weakened the
meridional SST gradient from the
equatorial ocean to the South Asian
coast during the summer. They
hypothesise that if the gradient
continues to weaken, monsoon
circulation might also be weakened.

Both Chattopadhyay and Hulme (1997)
and Kothawale and Kumar (2005)
examined temperature trends across
India for different time periods and
noticed similar changes. Kothawale
and Kumar utilised monthly
temperature data from 121 stations for
the period of 1901-2003.
Chattopadhyay and Hulme examined
both temperature and evaporation
changes from 27 stations throughout
India for the period of 1940-1990. Both
studies grouped the temperature data
into four seasons: winter (DJF), pre-
monsoon (MAM), monsoon (JJAS), and
post-monsoon (ON). The results of both
studies show that India experienced a



warming of mean temperature in all
seasons, with warming being most
pronounced in the winter and post-
monsoon season. The warming has been
unevenly distributed, however. The
western Himalayas, the northeast and
northwest regions, and the Indian
peninsula have experienced the most
warming. Diurnal warming has
occurred throughout all of India, except
northern India during the pre-monsoon
season. Between 1962 and 1990,
Chattopadhyay and Hulme noted
decreasing evaporation at certain
stations in the pre-monsoon and
mMonsoon seasons, in spite of increasing
temperatures. They attribute this
decrease to an observed increase in the
relative humidity, which is currently
offsetting the rising temperature effects
on evaporation.

Projected Changes throughout
India and at Case Sites

This section describes projections of
climate change for India. Each of the
studies published in the literature
employed different models,
methodologies, and datasets to generate
scenarios for India. The overarching
concern is how the IM might evolve
under different greenhouse gas regimes,
how the hydrologic cycle might be
affected, and whether or not extreme
events are likely to increase. Table 1
displays a summary of projected changes
from three of the published studies. We
have observed changes at our particular
case sites and are working to enhance
adaptive capacity to an uncertain range
of climate impacts.

In general, the mean monsoon intensity
and variability is expected to increase
(Ashritetal., 2001; Chung et al., 2006;
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Kumar et al., 2006; Douville, 2006), yet
each study arrives at this conclusion
through different modelling outcomes and
is not necessarily specific in how much
the monsoon will increase. Ashritetal.
(2001) used a single scenario of a coupled
ocean-atmosphere model to determine that
the mean SSTs of the tropical Pacific will
be warmer and that there will be greater
variability. The IM is expected to follow
similar patterns. The simulation also
indicated that the relationship between
ENSO and the IM will continue to weaken.
Chung et al. (2006) were the only group to
incorporate the effects of sulphate aerosols
into their global warming scenarios. They
concluded that the aerosols instigate a
cooling trend that reduces the monsoon
circulation pattern over India and shifts
the rainfall to the Sahel in Africa. Models
run without the effects of aerosols indicate
an increase in the Indian monsoon
rainfall. Chung etal. concludes that if the
Asian brown cloud is reduced, India
might see an increase in the IM strength
and variability under global warming
scenarios. Douville (2006) noted wide
discrepancies in the SST warming
patterns under various warming
scenarios. When sea ice cover is reduced
in the southern ocean, the southern
hemisphere westerlies weaken and shift
toward the equator in two of his scenarios.
In the third scenario, the tropical easterly
jetis weakened, but warmer oceans offset
potential effects to the IM. Finally, Singh
and Bengston (2005) investigated rainfall
runoff, evaporation losses, and snow and
glacier melt for several basins in the
western Himalayas using a hydrologic
model and increasing the temperature at
1°increments up to 3°. They found that
evaporation increased for rainfed and
mixed basins, but not in glaciated basins.
Melt from glaciers and snowfields
increased significantly at higher altitude
basins. Table 1 synthesises potential

In general, the mean
monsoon intensity and
variability is expected
to increase.
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| TABLE1 | Synopsis of Projected Changes in Temperature, Rainfall, and
Streamflow throughout India.

due to climate change will increase the
frequency and/or intensity of cyclones in

) Rainfall/ the Indian Ocean region. However,
Region Temperature Streamflow Reference . ) .
various GCMs have given contradictory
Al India 2.5%- 5°C 20% increase in Kumar et al., 2006 predictions about the impacts of climate
overall monsoon : s
3.4 per cent Chattopadhyay and change on cyclone formation and it is not
increase in Hulme, 1997 certain what can be expected.
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evaporation (PE)

per 9C warming Next to changes in the monsoon, sea-level

rise, glacier melt in the Himalayas, and

(%)
-
O
=
=
=
=
(%0}
<
S=
—
=2
o
(%]
(o)
=
<<
L
O
=
<C
Jc
O
L
(]

Central India 8 per cent increase Chattopadhyay and an increase in the frequency and intensity
in PE/°C In post- Hulme, 1997 .
monsoon of extreme weather events will have a
negative impact on the livelihoods of
Ganga, Brahmani, Slight precip Gosain et al., 2006 many throughout South Asia. Significant
Mahanadi, Godavari increases h . .
portions of the Indian and Bangladeshi
Kutch, Saurastra Acute water Gosain et al., 2006 coastlines are at sea-level or only a few
shortages metres higher. The coastal areas also have
Mahi, Pennar, Some water Gosain et al.,, 2006 some of the highest population densities
Sabarmati, Tapi shortage as they are extremely productive zones.
Cauvery, Ganga, Normal streamflow  Gosain et al., 2006 For m_Stan_CG"’ much of the Tamilnadu
Narmada, Krishna coastline is at an elevation of less than 5m
, . above sea-level with a population density
Godavarl,' §evere flood Gosain ef al., 2006 of around 500 people per km2 The IPCC
Brahmani, increases X oo
Mahanadi (2007: 11) is projecting a mean sea-level
X ; Sich . rise of 0.18 to 0.59m by 2090, relative to
Punjab, Rajasthan,  Max warming ight precip Kumar et al., 2006 i }
Tamilnadu (3°-5°C) in NW decrease during the 1980-1999 Sea- levels. The report
monsoon makes the following statement, however:

Western Ghats,
Maharashtra, Andra
Pradesh, Madhya
Pradesh, Karnataka
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Increases in 1-5 day Kumar et al., 2006
precip extremes. Up

to 50% precip

increase in

Maharashtra

changes to temperature, rainfall, and
stream flow for particular regions of
India.

Besides the monsoon, cyclones bring
intense precipitation and can enhance or
cause flooding. On average, about 6
storms strong enough to be designated as
cyclones develop in the northern Indian
Ocean per year. Thus far, there have been
no trends in either the increase of
strength or frequency of cyclones since
1890 (Kumar et al., 2003). It is possible
that warmer sea surface temperatures

“Models used to date do not include
uncertainties in climate-carbon cycle
feedback nor do they include the full
effects of changes in ice sheet flow,
because a basis in published literature is
lacking. The projections include a
contribution due to increased ice flow
from Greenland and Antarctica at the
rates observed for 1993-2003, but these
flow rates could increase or decrease in
the future.” The cut-off date for reports
and information included in the IPCC
report was 2005. Studies released in 2007
(Sheppard et al., 2007), indicate that the
Greenland ice sheets are melting more
rapidly than the climate models
predicted. Combined, the Greenland and
Antarctic ice sheets contain enough water
to raise global sea-levels by about 70
metres. Paleoclimate records show that, in



the past, sudden collapses of the
Greenland ice sheets raised sea-levels by
as much as 20 metres in less than 300
years (Sheppard et al., 2007). If this were
to happen again, much of the coastline
would be inundated and a massive
inland migration of millions of Indians,
Bangladeshis, and other coastal
populations would occur. Furthermore,
the magnitude of storm surges would be
greatly increased. 12-metre storm surges
have occurred in Tamilnadu, wreaking
great havoc (see the case study on
Tamilnadu). Any increase to the mean
sea-level will increase the impact and
extent of land affected by storm surges.

Flooding associated with extreme
precipitation events and the monsoon
heavily affects regions of Nepal and
India. For instance, flooding in the Nepal
Tarai and Uttar Pradesh routinely floods
agricultural lands, washes away
livestock and possessions, and leaves
many villages inundated. Under arange
of climate change scenarios, the
frequency and intensity of extreme
precipitation and temperature events is
expected to increase. A warmer
atmosphere holds more moisture. Klein et
al. (2005) have noted an increase in the
number of extreme precipitation events
throughout southern India and on its
northwest coast, and in parts of Nepal
for the period of 1960-2001. At the same
time, seasonal monsoon rainfall has
increased by up to 10% along the west
coast, north Andhra Pradesh and
northwest India (Kumaretal., 1992). A
decrease in monsoon rainfall of around 8
per cent and an increase in drought
events have been observed for east
Madhya Pradesh and the adjoining
areas, northeast India, parts of Gujarat
and Kerala (Klein et al., 2005; Kumar et al.,
1992). Kumar et al. (2006) are projecting
an overall increase of up to 20% in the
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monsoon rainfall and an increase in
extreme precipitation events for the
Western Ghats, Maharashtra, Andra
Pradesh, Madhya Pradesh, and
Karnataka. At the same time, a decrease in
monsoon rainfall is expected in Punjab,
Rajasthan and Tamilnadu. Gosain et al.
(2006) project water shortages throughout
Kutch, Saurastra, Mahi, Pennar,
Sabarmati, and Tapi. These various
studies indicate the imprecise nature of
predicting the regional impacts of climate
change and also highlight that the
impacts are likely to be quite different for
various regions of South Asia.

Potential Impacts of Climate
Change on Social Systems and

han; Any increase to the
Livelihoods

mean sea-level will
increase the impact
and extent of coastal
land in South Asia
affected by storm
surges, cyclones, and
saltwater inundation.

None of the previous studies examined
climate change impacts within the
contexts of human vulnerability or
activity. They only incorporated climate
indices and investigated hydrologic
changes without direct inclusion of
potential changes to human behaviour
patterns such as population increases,
water demands, or land use alterations.
Yet, human behaviour will directly
influence energy and water balances,
thus affecting circulation patterns and
the monsoon rainfall in ways that are not
considered by the previous studies. The
set of studies that are summarized below
all attempt to examine the impacts of
climate change on India while
incorporating aspects of human
behaviour.

Mall et al. (2006) attempted to investigate
how climate change and human
consumption needs/ patterns will
combine to affect water availability in
India. They begin by noting that a
warmer climate will alter rainfall
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India's population is
expected to increase

to 1.3 billion by

2020. Food production/
importation will need
to increase by

50% to meet
population needs.
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patterns, evaporation rates, recharge
rates to aquifers, and extreme events
such as droughts and floods. Mall et al.
estimate that groundwater currently
meets 80% of domestic needs in rural
areas, 50% in urban areas, and 50% of
agricultural irrigation needs. Between
1950 and 1990, the area under irrigation
tripled to 99.1 million hectares, with
52.2 mhabeing irrigated by
groundwater. India’s population is
expected to increase to 1.3 billion by
2020 and Mall believes that food grain
production/importation will need to
increase by 50% to meet the burgeoning
population needs. The rising
population will have greater water
needs, increasing withdrawal rates and
decreasing recharge time to aquifers.
This will cause problems in particular

areas, especially the drier states of India.

O’Brien etal. (2004) utilise vulnerability
mapping and local case studies of

Climate Change Vulnerability
Lowest
Low
Medium
High
Highest
B Urban districts
Missing data

Note: Reprinted with permission.

Indian agriculture to investigate
regional vulnerability to climate change
and economic globalisation. The
authors contend that there have been no
systematic methodologies developed for
assessing regional vulnerability to
multiple stressors. The study developed
vulnerability profiles to climate change
and globalisation by assessing each
region’s adaptive capacity, sensitivity,
and exposure to the stressors. Adaptive
capacity was measured in terms of the
biophysical, socioeconomic, and
technological factors that influence
agricultural production. Sensitivity to
climate change was examined in the
context of drought sensitivity and the
average of extreme rainfall events.
Sensitivity to economic globalisation
was measured in terms of cropping
patterns, crop productivity, and the
distance of the district to the nearest
international port. Separate
vulnerability maps to climate change

| FIGURE5 | District level mapping of climate change vulnerability (left map) and globalisation vulnerability (right map).

Globalization Vulnerability

Lowest
Low
Medium

B High

M Highest

M Urban districts
Missing data

Source: O'Brien et al. (2004)



and economic globalisation were
generated. The two maps were then
overlaid to determine which regions of
India are “double exposed” to stressors.
The maps are presented in Figures 5
and 6.

When measuring adaptive capacity as a
composite of the indices previously
mentioned, the authors found that the
Indo-Gangetic Plains (except Bihar)
have the highest degrees of adaptive
capacity. The states of Bihar, Rajasthan,
Madhya Pradesh, Maharashtra, Andhra
Pradesh and Karnataka have the lowest.
The areas of greatest climate sensitivity
are Rajasthan, Gujarat, Punjab,
Haryana, Madhya Pradesh and Uttar
Pradesh using current climatology.
Under the climate change scenarios of
the Hadley Centre’s HadRM2 model,
Uttar Pradesh, Madhya Pradesh and
Maharashtra become even more
sensitive to climate. The states of
Rajasthan and Karnataka, and parts of
Bihar, Madhya Pradesh, Maharashtra,
Gujarat, and Assam are the most
vulnerable to globalisation. The areas
that face “double exposure”, that is, are
vulnerable to both climate change and
globalisation, are: Rajasthan, Gujarat,
Madhya Pradesh, southern Bihar and
western Maharashtra.

Sathaye et al. (2006) view climate change
within the larger context of sustainable
development and argue that policies
and development strategies need to
account for climate change within the
broader context. Sathaye's study is more
policy-oriented rather than an actual
study of potential climate change
impacts in India, but presents an
opportunity to rethink the framework of
the climate discussion. The authors
note that on the international level,
mitigation measures continue to
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dominate the climate discussion and
adaptation is not given enough
exposure. By adopting climate change
issues within the larger context of
sustainable development, the authors
suggest that the inertia for taking action
related to climate change can be
overcome. The authors argue, for India
in particular, that the immediate issues
India is facing are related to freshwater
shortages, food security, forest and land
degradation, and pollution. Climate
change will only exacerbate these issues
and the adaptive capacity of rural India
is low. Thus Sathaye et al. conclude that
adaptation to climate change should be
considered within the context of
sustainable development.

| FIGURE6 | Composite map of climate change vulnerability and globalisation
vulnerability on the district level. Crosshatched areas are doubly
exposed and the most vulnerable.

Note: Reprinted with permission.

> Double Exposed
Lowest
Low
Medium
High
Highest
M Urban districts
Missing data

Source: O'Brien et al. (2004)
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Summary

68

The intensity and
frequency of extreme
climate events is
expected to increase in
most global warming

scenarios.

While the India or Nepal specific
impacts of various climate change
scenarios are not known with a high
degree of certainty, the severity of global
consequences for each °C of warming is
better known. Numerical models are
improving significantly and scientists
are using these models to predict
possible changes to Southeast and
Southwest Asia’s climate. It has been
demonstrated that the Asian monsoon is
strongly coupled with events occurring
in the Indian and Pacific Oceans and
the Eurasian landmass. The feedback
mechanisms between the IM and ENSO
and the IODM are being investigated.
As the oceans and land warm, the
temperature gradients that give rise to
the monsoon are being altered. Studies
are indicating that overall monsoon
precipitation and temperature are likely
to increase in India over the next
century. Some studies are attempting to
ascertain how the hydrologic cycles of
various basins throughout India will be
altered under various greenhouse gas
warming scenarios.

In general, the following points are to be
made about the ability to forecast the IM
on a short-term basis (~5 to 10 years)
and the ability to forecast the monsoon
under uncertain climate regimes due to
global warming:

For the near future (~5-10 years), the

skill of statistical models in

capturing the essential features of the
IM is likely to remain quite reliable.
However, as the physical
relationships between ENSO, the MJO,
and the IM change, for example, it
cannot be guaranteed that statistical
methods will offer any skill much into
the future.

The resolution and capturing of
physical processes associated with
the IM are improving in GCMs. Itis
probable that the skill of GCMs and
regional GCMs will surpass that of
statistical methods in the future.
Statistical models are currently able to
provide a general overview of
monsoon strength up to four months
in advance. Neither statistical models
nor numerical models can provide
more than 6-10 days notice of the
intraseasonal variability. Efforts are
underway to predict breaks in the IM
with greater skill and lead-times.

The latest summary of the IPCC (IPCC,
2007) indicates that ice sheets are
melting at a much faster rate than
expected, which will contribute
greatly to sea-level rise. Coastal
communities are at greater risk from
mean sea-level rise and larger storm
surges associated with cyclones or
other extreme climate events.

Mean sea-level rise of at least 0.5
metersis very likely over the next
century (IPCC, 2007). Higher levels
are possible, especially if the rate of ice
melt from Greenland and Antarctica
accelerates.

The mean global temperature is
expected to rise 1.8 t0 4.0°C over the
next century (IPCC, 2007).

The frequency and intensity of
extreme climate events, defined as
those climate events causing
significant social and economic loss,
are expected to increase in most global
warming scenarios. The resolution



limitations of GCMs currently
hamper the ability to forecast the
increase in frequency or strength of
events for particular regions.

The warming trends already seen
throughout India are very likely to
continue. Warmer temperatures will
lead to greater evapotranspiration
and the need for increased irrigation.
A warmer atmosphere can also hold
more moisture, increasing the
chances for more extreme
precipitation events. The semi-arid
regions of India will likely experience
more drought events under a warmer
temperature regime.

Very few studies that focus on the
regional climate relationships and
impacts are incorporating the changes in
land use, water use, and air pollution
that are occurring on the Indian
subcontinent. Population increases and
expectations of improved living
situations will alter how people use
resources. Increased irrigation and
water demand, coupled with vast and
rapid changes to vegetation types have
significant impacts on
evapotranspiration, soil moisture, and
land and atmospheric temperatures. The
sulphate aerosol concentrations
associated with the Asian brown cloud
also tend to have a cooling effect that
might be masking some of the warming
effectsin the region. Changes in the
levels and aerial dispersion of the brown
cloud will impact precipitation and
temperature regimes in Asia. However,
there is very little systematic
documentation of the relationships
between current human behaviour and
climate systems, at least that is publicly
available.

Despite uncertainty surrounding region
specific impacts of climate change,
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communities and institutions must take
action. Mitigation and adaptation
strategies must be discussed and
implemented and are more likely to be cost
effective if subsumed under an all-hazards
approach. Furthermore, dialogue between
the “developed” and “developing”
countries needs to occur over the meaning
of sustainable development and
responsibilities of climate mitigation and
adaptation. Communities and economic
activities already experiencing difficulty in
adapting to current climate variability are
likely to experience even more hardship
under a highly variable climate system.
The recently released Stern Review (2006)
synthesises the impacts of climate change
on the global economy and further

highlights the importance of taking action  Despite uncertainty

now. surrounding region
specific impacts of
climate change,
communities and
institutions must take
action.

Finally, the fourth assessment of the
Intergovernmental Panel on Climate
Change will be released later this year
(2007). The policymaker summaries
(IPCC, 2007) indicate that the temperature
increases seen in the past decade are
unprecedented and very likely caused by
human activity. The glaciers and ice
sheets of Greenland and Antarctica are
melting much faster than the models
predicted which will raise the mean sea-
level, change ocean chemistry/salinity,
and affect the ocean’s ability to absorb
heat from the atmosphere. Furthermore,
global mean temperatures will continue to
rise even if greenhouse gas emissions
were to be stabilised at the year 2000
levels (IPCC, 2007). The information
released in the IPCC report has a high
confidence level and indicates that drastic
climate changes will occur because of
human activities. Thus adaptation and
mitigation measures must begin as soon
as possible, in order to lessen the impacts
of climate change on societies and
ecosystems.
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Introduction:
Why Vulnerability?

74

What makes people vulnerable? To
most people today, this is an
everyday question that is as simple as
it is complex.

(Hilhorst and Bankhoff, 2004: 1)

The concept of vulnerability is at the
heart of our understanding of how
communities and natural systems,
institutional structures and social
relationships are affected by climate
variability and disaster risk. Writing in
the late 1980s, Robert Chambers sought
to distinguish between the poor/poverty
and the vulnerable/vulnerability.
According to Chambers, poverty is
‘deprivation, lack or want’ while he
describes vulnerability as ‘(being)
defencelessness, insecurity and exposure
to risks, shocks and stress’ (Chambers,
1989 in Yamin et al., 2005: 4). Another
disasters expert identifies 11 different
forms of vulnerability ranging from
natural and physical to ideological,
social and technical (Wilches-Chaux,
1989 cited in Smith, 2004).

Beyond its material reality we tend to
think of vulnerability as a conceptual
lens and a discourse that facilitates
engagement with both the biophysical
aspects of disaster risk and the social
structures that create the conditions of
differential risk in society. This paper
will briefly revisit the conceptual debates
surrounding the concept of vulnerability.

It will outline our common understanding
of the concept and describe our attempts
at formalising the concept and testing a
guantitative index of vulnerability. In so
doing, we acknowledge the diversity of
definitions, frameworks and approaches
to vulnerability assessment and seek to
build a critical, integrative analysis that
links the political and physical economy
of environmental-societal change. Our
analysis is contextually embedded in the
field realities of our project areas and
draws on insights and perceptions of
vulnerability from a range of actors at
different institutional levels
(communities, local NGOs and state
agencies, for example state agencies).

Defining Vulnerability

Vulnerability is a ‘set of conditions determined
by physical, social, economic and environmental
factors or processes which increase the
susceptibility of a community to the impact of
hazards,” (The Hyogo Framework 2005-2015,
adopted by the UN at the World Conference
on Disasters in 2005).

Vulnerability is a contested term which
has its origins in the natural hazards and
food security literature (Vincent, 2004: 1).
An analysis of different definitions of
vulnerability distinguishes between two
epistemological approaches. The natural
hazards and disasters school of thought
arises out of positivist approaches to
development and is rooted in the
technological management of risk (Cutter,
1996). It focuses on external aspects such
as the frequency or probability of physical
hazards and the likely intensity of
exposure or risk—expected damage and
loss—due to the combination of
vulnerability and hazards. Such a
physical understanding of vulnerability
is usually manifested in the mapping of



hazard-prone areas through
probabilistic modelling methods, remote
sensing technologies and GIS. In this
approach, risk reduction is largely seen
as a physical function of infrastructure
hardening, such as, building earthquake
resistant houses, flood embankments or
cyclone shelters.

Disasters = vulnerability (internal
susceptibility or defencelessness) +
hazard (an external event). A disaster
cannot occur if there are hazards with
little or no vulnerability, or if
vulnerability is high, but there are zero
hazards in a given area.

The social vulnerability approach starts
by assessing vulnerabilities already
embedded in a given social context: ‘the
characteristics of a person or group and
their situation that influence their
capacity to anticipate, cope with, resist
and recover from the impact of a natural
hazard (an extreme natural event or
process),” (Wisner et al., 2004: 11). It
looks at the construction of ‘social
space’ (Bohle etal., 1994) as governing
the conditions that determine exposure
to risk, coping capacity and recovery
potential of individuals and
communities.

According to Cannon (1994): ‘There are
no really generalised opportunities and
risks in nature, but instead there are sets
of unequal access to opportunities and
unequal exposure to risks which are a
consequence of the socio-economic (and
increasingly, political) system....Itis more
important to discern how human
systems themselves place people in
relation to each other and to the
environment than it is to interpret
natural systems,’ (cited in Morrow,
1999: 2). Such a formulation posits that
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environmental extremes but rather
everyday social existence—i.e.
vulnerability as a context rather than an
outcome. More specifically, the
contextualisation of disasters within
everyday vulnerabilities recognises the
role of interlocking systems of
vulnerability in both physical and social
space, that is the construction of
overlapping ‘geographies of
vulnerability’ (Fordham, 1999: 19).

Aspects of Vulnerability

Physical/Material:

= Hazard prone location of community
settlements

= Access to infrastructure (roads,
disaster-proof shelter)

= Access to information,
communication services

= Access / control of productive
resources (credit, land)

Social/Power:

= Personal endowments (skills,
knowledge, literacy, time)

= [Institutional structures (family,
community, power relations)

| FIGURE 1 | Key spheres underlying concept of vulnerability

Multi-dimensional vulnerability

enocompassig physical, social,

economic, environmental and
institutional features

Vulnerability as a multiple
structure: susceptibility,
coping capacity, exposure,
adaptive capacity

Vulnerability as a dualistic
approach of susceptibility
and coping capacity

Vulnerability as the
likelihood to

experience harm

(human centred)

Vulnerability as an

internal risk factor
(intrinsic

vulnerability)
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Defining features of vulnerability

Vulnerability is a differential concept
because risks or changes and abilities
to cope vary across physical space and
among and within social groups.

Vulnerability is scale-dependent, both
across time and space: it varies
according to the unit of analysis, i.e.
individual/household/community/
region/system.

Vulnerability is dynamic: characteristics
that shape vulnerability change over
time.

(Adapted from Vogel and O'Brien 2004)

Embanked river

= Governance and decision-making
(conflict resolution)

m Psychological/Attitudinal:

= Resistance towards change

= Dependency, trauma (or lack of
social/physical mobility)

= Lack of self-autonomy

Given the above context, the working
definition of vulnerability for the
multiple case studies conducted by this
consortium, following Cutter (1996),
Mustafa (1998) and Adger (2006) is, as a
condition that makes individuals,
groups, and social systems susceptible
to suffer harm from environmental
extremes and that they are relatively less
able to recover from that harm.

Breached embankment

Source: Dixit (2002)



Aspects of Social

Vulnerability in South Asia

Poverty and Vulnerability

Today's poverty is yesterday's
unaddressed vulnerability.
(Yamin et al., 2005: 5)

Vulnerability is different from poverty,
though the terms are often used
synonymously. Poverty typically
measures the current status of
deprivation, lack or want, for example,
the lack of access to resources (material,
political, cultural) and the capacities
necessary for full participation in
economic and social life. Vulnerability,
on the other hand, is a more dynamic
concept than poverty, which is seen as a
‘static’ state, caused largely, but not
only, by income deprivation. In that
sense poverty is yesterday’s
unaddressed vulnerability as it captures
the changing degree of defenselessness,
insecurity or susceptibility to loss
caused by exposure to disaster, shocks
or unequal risk of individuals,
communities and systems.
‘Vulnerability is manifested in the
uncertainties surrounding the survival
strategies of the poor, their lack of
capacity to cope with crisis as well as
the seasonal dimensions of poverty’,
(Murthy and Rao, 1997: 12).

Poverty is a core dimension of
vulnerability: All poor people are
vulnerable, but not all vulnerable people
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are poor (ActionAid, 2005: 7). That is,
the rich are also affected by disasters.
For example, the urban middle classin
Ahmedabad (Gujarat earthquake, 2001)
or upper middle class in the Margala
Tower in Islamabad (Kashmir
earthquake, 2005) or coastal Thailand or
New Orleans (Tsunami 2004, Hurricane
Katrina, 2005) were affected, but their
ability to respond, find shelter and
alternative livelihoods if necessary is
significantly higher as they have
reserves and insurance to fall back on. It
can also be argued that the rich have
more choices —they may ‘choose’ to live
in beautiful, but fragile and hazard-
prone mountain environments, whereas
the poor have little access to alternative
security mechanisms or safety nets
(except for family, kin relations) and are
pushed into slums (a ‘livelihood
resource’) or to live on and cultivate
slopes prone to landslides (Wisner et al.,
2004: 13).

On the other hand, as our earlier
research on adaptive strategies in South
Asia has illustrated (Moench and Dixit
eds., 2004), middle-income farmersin
northern Gujarat are often as, or even
more, vulnerable than small and
marginal farmers when severe climate-
water disasters (drought) occur as the
latter have diversified their livelihood
strategies:

‘Middle income farmers often practice
extremely intensive forms of agriculture
that depend heavily on access to regular
water supplies and on a narrow range
of crop varieties. While such systems
can improve living standards (albeit, in
the short term), middle-income groups are
often unable to accumulate substantial
capital reserves. Because their
livelihoods are somewhat buffered from
normal fluctuations through access to

77
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resources such as groundwater, they
often lack the incentives to invest in
education and other forms of
diversification. Furthermore, because
they do not have to cope with serious
fluctuations in income on a regular
basis, they are often unfamiliar with
labour markets and migrating to obtain
work during periods of crisis (limited, if
any, livelihood diversification). As a
result, they can be even more
vulnerable than the poor or other
marginal communities when serious
disruptions occur,’

(Moench and Dixit, 2004: 17, italics
added).

Vulnerability in South Asia should be
seen in the context of the opportunities
and risks posed by globalisation on the
one hand, and on the other, its
intersections with other dimensions of
social exclusion, such as gender, caste
and, increasingly, religion.
Technological and economic

© A Dixit

globalisation processes are
intensifying and, in combination with
demographic growth, increasing
consumption and climate change,
altering livelihood systems. The
livelihoods of the vulnerable sections
of the population, particularly the
poor, are in the process undergoing
fundamental changes that often
increase their vulnerability.

Gender and Vulnerability’

In the context of South Asia, and
indeed in most parts of the world, it is
well recognised that poor women,
children and the elderly carry
disproportionate ‘vulnerability
bundles’ which places them in the
highest risk category, even amongst
marginalised communities and the
poor (Ariyabandu and
Wickramasinghe, 2003; Fernando and
Fernando, 1997). Writing in the now
classic text ‘At Risk’ more than a
decade ago, Wisner et al. (1994, 2004)
acknowledge that vulnerability is
structured by relations of gender and
power intersecting at different
institutional sites.

Gender here is understood as the
socially constructed identities, roles
and responsibilities of women and
men, and the relationship between
them. Gender relations are embedded
in specific social and cultural contexts
and are dynamic, characterised by
both conflict and co-operation, and
mediated by other axes of social
stratification. Gender inequality is not
ahomogenous phenomenon and
disasters can affect different social
groups of women or girls as differently

' This section draws on Ahmed (2006)



as they may do different social groups
of men or boys. While there is limited
gender desegregated data on disaster-
related mortality, emerging evidence,
for example from the tsunami (2004) or
the recent earthquakes in South Asia
(Kutch, 2001 and Kashmir, 2005),
suggest that women and children are
the primary casualties. This is because
disasters accentuate existing
asymmetries of power, impoverishing
women further, leaving them more
insecure in the face of adversity. Ina
group discussion in the flood, and
increasingly drought prone, village of
Sonatikar in Gorakhpur District,
Eastern Uttar Pradesh, women
described their vulnerability to food
insecurity with the following simple
phrase: ‘half full stomachs’ (Focus
group discussion, Gorakhpur,
November 2006). Despite new policies
and laws most rural and urban poor
women continue to lack access to (or
ownership/control over):
productive resources such as land,
water, labour and credit (lack of
entitlements) given the increasing
privatisation and or degradation of
common property resources
employment and other income-
generating opportunities
opportunities that can build their
skills and capacities such as
education, or ensure a better quality
of life (health-care, adequate food
and nutrition, access to water,
sanitation and hygiene)
to participation in decision making
and governance at different
institutional levels because of social
norms which define women’s
mobility (seclusion) or question the
nature of her participation in
societal processes

WORKING WITH THE WINDS OF CHANGE =

Women are often the primary victims of
increasing domestic violence and social
conflicts in societies where the politics
of gender and identity intersect with
communalism, fundamentalism and
terrorism to shape women’s lived
experiences. In a disaster context,
women’s entitlements and perceptions
of interest and well-being (Sen, 1980)
are further contested as households
struggle to survive: ‘Women themselves
underestimate the enormous range of
burdens they bear, they may harbour
negative images about themselves and
be unused to perceiving of themselves
as strong and effective survivors,
managing a wide spectrum of
household and social responsibilities,’
(Parasuraman and Unnikrishnan,
2000: 11).

Caste and Vulnerability

The complex social hierarchy of caste
which characterises community
relations in India and Nepal
determines not only who has access to
‘common’ resources such as water, but
equally where people live in avillage
community and the kind of educations,
livelihoods and other entitlements they
have access to. The principle of social
stratification embodied in caste dates
back to the Vedic period (about 4,000
years ago) and defines inherited (at
birth) and fairly rigid hierarchies of
social occupation, status and mobility.2

Lower caste communities, so defined by
the polluting nature of their
occupational identity, have separate
wells, often further away, and are not
allowed to draw water from the

public / village well or hand pump —

2 For a more detailed discussion on caste in South Asia see Fuller (1997)
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though they can access well water if
someone fills up their pot. During
periods of scarcity, if there is no water in
the village well, upper castes often
‘claim’ the wells of the lower castes
through ritually purifying acts (Joshi
and Fawcett, 2005). Caste hierarchies
intersect with gender to control
women’s mobility and social conduct
and exclude them from certain water
sources when they are considered to be
‘polluting’ —typically during
menstruation or after childbirth. Thus,
lower caste women face the triple
burden of caste, gender and poverty —
stories of the sexual harassment of dalit
(scheduled castes) women when they
are forced to walk further to collect
water during drought are not
uncommon, as they are left alone
without the support of their men who
have migrated in search of work
(Ahmed, 2005). On the other hand, in
the upper caste communities of Gujarat
—the Darbars — men do not let their
women go out of the village to collect
water, not for any altruistic reasons but
because of the practice of female
seclusion or purdah. Such caste and
gender norms of seclusion also
constrain women’s participation in
community decision-making forums
and separate spaces such as women’s
self-help groups (SHGs) are important
for not only facilitating empowerment,
but equally sharing information on
disaster risk reduction.

Caste also determines access to
educational and livelihood
opportunities which can help people
move out of vulnerability and facilitate
adaptation —however, positive
discrimination policies in India (quotas

for caste-based reservation in academic
institutes and the work-place) are
controversial as the current impasse
between the legislative and judiciary
wings of the state illustrates.® On the
other hand, the perceived or constructed
rigidity of certain caste based
occupations, such as fishing, is also
restrictive towards livelihood
diversification. Despite declining fish-
stocks and increasing disaster risks,
fishermen in the tsunami affected coastal
village of Vanatagiri in Nagapattinam
District, Tamilnadu, preferred not to
move out or diversify their livelihood
strategies: ‘We have no other skills — this
is what our ancestors have been doing for
generations and this is the only thing we
know,’ they claimed (Focus group
discussion with fishing community,
December, 2006). While the quote
illustrates psychological and real skill
level barriers to occupational mobility, it
also shows the intersection of livelihood
with identity, perhaps even a cherished
identity—caste and occupation driven
identity too can be a driver of
vulnerability.

The Social Construction of
Vulnerability

Our understanding of the everyday
dimensions of vulnerability is not only
based on the material reality of people’s
lives, but also on their perceptions or the
social construction of their reality. How do
individuals, women and men, and
communities collectively create and uphold
social constructions that direct, limit and/or
enable adaptive behaviour as well as
influence perceptions of their reality (L6f,
2006: 15)? Such a social constructionist

3 Currently, the Union government wants to pass legislation to reserve seats in academic institutions for backward
communities, but the Supreme Court has questioned the rationale of this process and effectively stayed it.
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perspective becomes critical when trying
to understand differential vulnerability
and coping capacities which are as
much based on physical material reality
and enabling social or institutional
structures as they are on people’s
perceptions of their agency. Post-
modernists and social constructionists
would argue that knowledge of reality
by definition is socially constructed and
cannot be divorced from social
experience or accessed objectively.
Berger and Luckmann (1987: 13) define
‘reality’ ‘as a quality pertaining to
phenomena that we recognise as having
a being independent of our own volition
(we cannot ‘wish them away’), and ...
‘knowledge’ as the certainty that
phenomenon are real and that they
possess specific characteristics’, (cited
in Lof, 2006: 17).

oung’glrls collecting ncgd‘%nbmed :
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But some would argue that
constructionist approaches need to be
handled with care as relegating
everything to people’s subjective
perceptions or their ‘ways of seeing’
and defining what is ‘objective reality’
(i.e. climate change) is like throwing
the baby out with the bath water as it
does not help us move the agenda of
practice on disaster mitigation or
climate adaptation forward (see
Wisner etal., 2004: 19). However, the
guestion is not whether climate
change, for example, exists or not—
there is enough scientific evidence and
indigenous knowledge/reflection on
the impacts of changing climate and
weather patterns — but to dig deep into
differential (subjective) understandings
or perceptions of lived and experienced
climate change reality.
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nacities and Capabilities:

the Other Side of

82

nerability

Development is the process by
which vulnerabilities are reduced
and capacities increased.
(Anderson and Woodrow, 1988)

Capacities are the characteristics of
communities and people which can be
used to respond to and cope with
disasters. The use of the concept of
capacity emerged in response to the
supposed negativity of the term
vulnerability which suggested that
people were passive victims rather than
recognising the many inherent
capacities that make them competent to
resist hazards (Cannon et al., 2003: 7).
These can include group or institutional
membership, mobility, literacy or timely
access to resources such as credit and
insurance. Capacities and
vulnerabilities are not necessarily at
opposite ends of the disaster spectrum,
that is, high vulnerability does not equal
low capacity per se. For example,
someone with a low nutritional or poor
health status may be an active
community mobiliser in a disaster
context—her physical capacity may be

poor, but her social capacity is high. On
the other hand, someone’s capacity may
make others vulnerable. For example, a
rich farmer with the capacity or
resources to access water (takes a loan to
dig his tube well deeper) may be
depriving others from accessing water
because the groundwater level is
deepened. Capacities, like vulnerability,
need to be across spatial scales—from
household to community to higher
scales.

In the coastal areas, both Tamilnadu
and Guijarat, one of the biggest gender
differentiated capacities that came outin
the various group discussions was the
ability of most men, particularly the
youth, to swim. Women, in contrast, are
simply not taught to swim and their
traditional clothes would actually be
constricting when there is a storm, flood
or cyclone and they have to escape to
higher grounds.® This social norm is
however being challenged in some of the
post-tsunami rehabilitation work by
NGOs who are teaching young girls to
swim. Perhaps the biggest collective
capacity in all the field areas remains
social networks of extended families,
friends and kin — when there is a crisis
those who are affected borrow money or
other necessities from those who are
relatively better off. Although some of
these informal social networks are being
‘replaced’ by new institutions such as
the SHGs, these only meet partial needs
for credit and in most cases, do not
reach the poorest or most vulnerable.

4 The notion of capacities has its roots in the capabilities approach pioneered by Amartya Sen, Martha Nussbaum (2002)
and others which puts forward a moral argument for the exercise of capacity rooted in notions of human dignity, rights
and justice. It is at the core of the human development index and UNDP’s Human Development Reports.

5 The ability to swim is unlikely to be very useful in the event of a tsunami but this public impression speaks to the
sense of efficacy that such a skill may impart, particularly perhaps in the aftermath of flood disaster for rescue.



Operationalising
Vulnerability: the Problem
of Measurement

We are dealing with a paradox: we
aim to measure vulnerability but we
cannot define it precisely.

(Birkmann, 2005)

Given the various approaches,

definitions and multiple dimensions of

vulnerability, can we really measure
who is vulnerable — and vulnerable to
what? Since vulnerability is a relative
term, analysis while based on past
hazard/disaster events can only be, at
best, predictive (likely susceptibility).

However, if vulnerability is viewed as a

dynamic process which takes into
account not only the risk of exposure

Understanding drought: from impact assessment to
vulnerability assessments

‘The example of drought can be used to illustrate the difference
between impact assessments and vulnerability assessments. On the
one hand, drought in a region is usually driven by rainfall failure and
higher than average temperatures associated with changes in
atmospheric dynamics. An impact assessment, using climate
variability as cause, usually then focuses on the consequences of this
drought for various sectors, most notably crop production and
agricultural income. On the other hand, the region’s vulnerability to
drought may be influenced by years of environmental degradation,
past or present economic policies (e.g. ‘green revolution’ strategies
that encouraged extensive ground and surface water withdrawal in
agrarian South Asia), and erosion of social capital and intricate support
mechanisms over time. In some areas, conflict and war (e.g. sub-
Saharan Africa) may further compound vulnerability to drought. The
exposure unit (ecosystem and/or social group) thus is weakened by a
set of drivers or causal mechanisms that together with the climate
hazard contributes to the vulnerability of that community/region.

(Vogel and O’Brien, 2004: 3, words in italics added)
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and susceptibility, but equally, assesses
the strength of different response
strategies and/or the (relative) potential
for these, then we may have a better
indicator of who is vulnerable, when
and how, as well as look at points of
leverage for addressing vulnerability,
building resilience.

As astarting point, itis important to
distinguish between impact
assessments and vulnerability
assessment. Traditionally, impact
assessments have been used to identify
responses to risk and have typically
focused on downstream impacts or
potential consequences, both bio-
physical and socio-economic, of
environmental change. Impact
assessments are used by a variety of
national and international agencies,
including the IPCC, to track the residual
impacts of a particular event (e.g.
drought) or human action (e.g.
construction of a large dam) either from
an ecosystem or social perspective
(Vogel and O’Brien, 2004). In contrast,
vulnerability assessments take into
account the factors, both environmental
and human, that together or separately,
drive and shape the vulnerability of the
receptor (e.g. acommunity or a
landscape). The potential risks for
either a specific social group, or
community or ecosystem are assessed
given a variety of stress events (multi-
hazards) over time and in the face of the
ability of society and the environment to
respond (i.e. internal coping
dimension). Thus, both external
exposure and internal coping capacity
are important in assessing vulnerability
and risk (Vogel and O’Brien, 2004).

Typically, approaches to vulnerability

assessment range from the
establishment of quantitative indicators
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| FIGURE 2 | From (a) impact assessments to (b) vulnerability assessments

a)

Climate event

External Stress
Exposure Unit

Critical Outcomes
and Downstream Impacts

b)

Climate event
External Stress g%

Exposure Unit
Unit at risk to number

of adverse outcomes
= = = = Compound

event impacts

Multiple Causes
Internal Stress

Source: Vogel and O'Brien, 2004: 2

at different scales to qualitative
narratives of socio-ecological change
and coping/adaptive mechanisms.
However, each has their own
limitations.

The Indicator Approach:
Quantifying Vulnerability?

Indicators are a means of encapsulating
complex reality in a single, quantifiable
or measurable and comparative
construct (Vincent, 2004). The Hyogo
Framework for Action (2005) called for
the development of indicators as a key
activity in disaster risk reduction:

Develop systems of indicators of
disaster risk and vulnerability at
national and sub-national scales that
will enable decision-makers to assess
the impact of disasters on social,
economic and environmental
conditions and disseminate the
results to decision-makers, the public
and populations at risk.

(cited in Birkmann, 2005)

Since vulnerability assessments can
entail a considerable degree of
uncertainty, indicators of vulnerability
too are, at best, proxies for the various
social, economic, environmental,
physical, institutional, etc...
dimensions of vulnerability. Such
indicators are typically only available
ata macro-scale of regions, countries,
states and districts rather than the local
level where planning and projects
actually take place. Global risk index
projects use a variety of dataon
hazards, climate (rainfall),
demographic and economic patterns to
map the likely vulnerability of different
sectors, e.g. agriculture, tourism,
industry, housing and infrastructure
(assets at risk approach), again at a
macro scale.

At the meso and micro level of the case
studies that we are conducting we have
developed a quantitative vulnerability
index. The matrix, following the
structure of the qualitative vulnerability
analysis is an attempt at balancing the
concern with susceptibility to suffer
damage with the ability to recover from
that damage. The matrix also draws
attention to non-material-institutional
and attitudinal aspects of vulnerability
following Woodrow and Anderson
(1989). Furthermore, the matrix
balances local level perceptions from
the field with expert assessments of
costs and benefits as well as
vulnerabilities and capacities that the
field team members may bring to the
exercise.

The matrix limits the field teams to no
more than ten most significant factors
when assessing vulnerability.
Theoretically there can be an infinite
number of factors that contribute to
vulnerabilities and capacities. This



rather parsimonious model draws
upon the discussion of the drivers of
vulnerability in the literature to tease
out the universally accepted most
critical aspects (Adger, 2006; Wisner et.
al., 2004). There may also be some
modification of the schema between
individual level and community level
vulnerability. Scores are attached to
categories of vulnerabilities assessed at
the local level. These scores are
theoretically driven and are consistent
with what have been identified as
critical vulnerabilities in the literature.
The scores are 1-10 with ten being the
maximum value. One can balance off
vulnerabilities and capacities by
subtracting the capacities score from
the vulnerability score as outlined in
the index.

The index schema is designed with
household surveys in mind, but they
could be easily scaled up to the
community or regional level, as long as
the weighting given to different factors
is finalised. Furthermore, the index
schema is not meant to be a data
collection tool but rather a data
organisation tool.

Material Vulnerabilities

1. Income source:
If 100% dependent on a local level
productive asset, e.g. land, fishing,
shop etc. then 10.
If 50% dependent on a local level
productive asset then 5.

Lower the vulnerability grade for
every 10% of non-local income
reported by the survey respondents.
Put a multiplier of 1.5 on the
capacity if the income source is
stable, e.g., govt. employment and
insensitive to the local hazard.
Conversely, puta multiplier of 1.5

WORKING WITH THE WINDS OF CHANGE =

on the income source on the
vulnerability side if it is unstable and
sensitive to the local hazard, e.g. day
labor.

. Educational Attainment:

If no member of the household is
literate, then vulnerability is 7.

Lower the vulnerability score by 1 for
every five years of schooling for the
most educated male member of the
household. Lower it by 2 for every
female members’ five years of
schooling.

. Assets:

If none of the assets are immediately
fungible, e.g. farm implements,
household items, then vulnerability
score would be 10.

Lower the score by 1 for every Rs.
10,000 (or 20,000) of fungible assets,
e.g., tractor, farm animals, savings,
jewelry etc. (may be one of the more
difficult data to be procured and one
would have to derive the monetary
amountempirically).

. Exposure:

Distance from the source of the hazard,
e.g. river, coastline, landslide zones etc.
If in close proximity or equivalent of 10
year flood plain, then vulnerability is
10.

Lower the score by 1 for the equivalent
of every 10 years flood plain residence
and/or assets.

Also, lower the score by 1 for every
piece of evidence of hazard proofing for
the assets, e.g. building of a house on a
higher plinth for floods, light
construction for earthquakes, low cost
construction, which could be rebuilt
with local resources, etc.
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Institutional Vulnerability

5. Social Networks:
Membership of ethnic, caste,
professional or religious
organisation or grouping and the
local perception of the efficacy of the
organisation or grouping. If none
then vulnerability score would be
10.

This could be true of recent
immigrants to acommunity or
repressed minority households.
Lower the vulnerability score by 2
for every instance of past assistance
by a group/organisation in
adversity. The lowering will be per
group or organisation. If multiple
then lower it multiple times.

6. Extralocal kinship ties:
If there are no extra local kinship or
other ties which could be a possible
source of shelter and assistance
during adversity, then the
vulnerability scoreis 7.

Lower the score by 2 for every
immediate family member living
extra locally, e.g. brother, sister, son
etc. Lower itby 1 for every non-
immediate family member living
extra locally who could be a source
of shelter.

7. Infrastructure:
Lack of an all weather road: 4
If seasonal road: 2
Lack of electricity: 2
Lack of clean drinking water: 4
Lack of telecommunications: 4
Lack of medical facilities: 4

8. Proportion of dependentsina
household:
If the proportion is greater than
50%, then 5.

Lower the number by 1 for every
additional earning member.

If a single parent headed household,
then 10.

9. Warning systems
Lack of a warning system: 8
Warning system exists but people are
not aware of it or don’t trust it: 5

Attitudinal Vulnerability

10.Sense of empowerment:
Self declared community
leadership: 10
Proximity to community
leadership: 10
Proximity to regional leadership
structure: 10
Proximity to national leadership
structure: 20
Lack of access to community
leadership: 10
Lack of access to regional leadership: 5
Membership of disadvantaged lower
caste, religious or ethnic minority: 5

Maximum possible vulnerability
score being: 120

All of the above numbers could be
adjusted through a shared learning
dialogue with the communities and
according to the circumstances. The
number 120 could be discounted down
to an index of 1-10. We could
empirically derive the very high, high,
moderate and low levels of vulnerability
as the field study results come in. The
schema is already being tested in the
Muzaffarabad and Lai field sites in
Pakistan and will be modified in light of
the empirical findings. Hopefully, as we
test this schema further, it will help us
achieve the elusive goal of comparability
of vulnerability across different field
sites. This quantitative measure is not



meant to be instead of the narrative
gualitative assessments, but rather to
complementthem. Itis to the qualitative
narrative type vulnerability assessments
that we now turn.

Qualitative Narratives

In contrast to purely quantitative
approaches, several academics and
development practitioners believe in the
potential of qualitative, actor-oriented or
self-assessments of vulnerability. ‘Story-
telling’ for some is a powerful
methodology for unpacking the
narratives, actions and agency of different
stakeholders (Wisner, 2005). Development
research routinely interrogates daily lives
and livelihoods of the poor through a
range of participatory and semi-
structured methodologies. A ‘story’ in this
context, is essentially an account of an
experience of hazards (in normal daily
life), e.g. community’s experience of the
changing availability and quality of their
water or of a disaster event (earthquake,
flood, volcano). They help distil how
patterns of coping or adapting have
changed over time or through different
generations: What did your parents do
when there was a cyclone or drought (e.g.
migrate)?; What are you doing now
(livelihood diversification)? and What do
you hope your children will do when the
next drought comes?

Stories are free-form narratives and can
be related orally or through drawings
(indigenous or folk art), maps (time-lines)
and video-films. In many societies,
stories form part of a tradition of passing
knowledge on to the next generation and
of recording and ‘safe-keeping’ change
through different media (from cave
paintings to the aboriginal art of
‘dreaming’ to digital technology). Stories

WORKING WITH THE WINDS OF CHANGE =

Women's differential experience of floods in Gorakhpur

Kalavati, an upper caste woman, describes how she barely survived the
terrible floods of 1998, the worst in the present living memory for most
villages in Gorakhpur district:

‘I was all alone with my two younger sons, my daughter-in-law and my
little grandson, just two months old. My husband and eldest son had gone
to work in Gujarat so | was responsible for everyone in the family. I took
them to the village across the river in a boat and we stayed with the family
of a religious man till the waters abated. Then I sent my daughter-in-law
and grandson to Gujarat with my middle son, and | and my younger boy,
just 15 years old at the time, went back to look after our house, or rather
what was left of it. We had lost our entire house and two cows, so we had
to stay in a temporary shelter with plastic roofing. | remember being very
sick at the time, | had high fever and vomiting, so my neighbours helped
me with food. Even my little boy was not well — something had bitten his
hand in the flood waters and it had all swollen up. But he still looked after
me as best as he could!

Adhari from the kevat or boatmen’s community describes how she
suffered the impact of periodic floods in the absence of her husband who
had migrated:

‘In those days we had to pay a lagaan - land tax - to the local zamindar
(landlord) of Rs 20/bigha. However, when the floods came and ruined our
crops we were simply unable to pay this tax. So the zamindar’s henchmen
would tie five of us women together by our hair and make us carry heavy
bricks on our back around the village for almost two hours as a
punishment. | remember this happened to me at least four to six times,’
described Adhari her eyes moist as she pulled her hair to show us how
they were tied together.

Source: Ahmed forthcoming (2007)

can also be self-empowering and healing
—many of the approaches in post-
disaster trauma counselling use story-
telling (re-call) as a form of narrative or
through drawings recreating the disaster
event, to help people cope with their
immediate loss, their pain and grief, but
also understand what makes them
vulnerable.

Quantitative or qualitative assessments
are not mutually exclusive — it depends
on the scale of the analysis and on the
focus or larger goal of the vulnerability
assessment. For example, quantitative
approaches, based on global or national
data sets are useful for measuring
vulnerability with regard to experienced
losses — such as mortality or economic
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losses (crop yield, infrastructure, assets),
but they are limited when it comes to
measuring context-dependent and
spatially specific characteristics
(Birkmann, 2005). For their part,
gualitative approaches are also limited
as they tend to lack continuous
assessments and are often used on a
one-off basis and sometimes seen as just
‘anecdotal’ case stories which cannot
draw-out any generalisable or
comparable insights and are difficult to
scale-up (far more consuming of time
and human resource).

We believe that you need a combination
of quantitative and qualitative tools to
understand and measure vulnerability,
which not only help in designing
appropriate risk reduction and
adaptation plans, but equally facilitate a
continuous community-based self-
reflective learning and participatory
monitoring process. In the 1970s and
80s, disaster researchers began to look at
people’s experience of disasters to better
understand the development context
(social, economic, political,
environmental) underlying disasters
which made some people/communities
more vulnerable than others. The first
framework to help relief agencies
understand pre-existing vulnerabilities
and capacities of disaster prone
communities was developed by Mary
Anderson and Peter Woodrow
(Anderson and Woodrow, 1989).
Subsequently, there have been attempts
to introduce the concept of vulnerability
into other frameworks such as the
sustainable livelihoods framework
(Cannon et al., 2003), the Pressure and
Release Model (Wisner et al., 1994) and
CARE’s Household Livelihood Security
Assessment.®

The starting point for understanding
vulnerability in our project was the
need for an integrative approach that
was going to look at both the physical
(external hazard/risk) and social
dimensions (internal susceptibility/
coping of different groups) of
vulnerability at different levels/scales
in each area — from disaster prone
hamlets to the village to the district and
region (e.g. coastal south Gujarat and
Tamilnadu, flood/drought prone
basins of Rohini and Bagmati rivers in
Nepal, Eastern Uttar Pradesh and
Bihar). Vulnerability assessments were
primarily, but not exclusively, based on
the Capacity and Vulnerability
Analysis framework (CVA and variants
— Participatory/Social Vulnerability
Analysis) and were combined with
other methodologies such as physical
assessments of environmental or
ecosystems services (forestry,
agriculture, fishing, animal husbandry,
watershed) and of communication and
information systems. In addition, we
used shared learning dialogues (SLD’s)
to understand the context of disasters,
the different dimensions of vulnerability
and climate variability, the potential of
alternative disaster risk reduction
mechanisms as well as the perceptions
or social construction of disaster and
‘agency’ by diverse social actors. Here
we focus on the vulnerability
assessment process and tools. For more
on the shared learning dialogues as a
methodology, see Chapter 5.

Typically, there are three partstoa
vulnerability assessment at the
community level:

= Mapping exposure to climate
hazards - the physical, ecological

¢ For a detailed analysis of the potential of these different frameworks, see Cannon et al, 2003.



mapping of different risks and
potential hazards

= Understanding system sensitivity —
the extent to which the system will be
affected (differential vulnerabilities,
physical and social space, structures)

= Assessing adaptive capacity —the
ability to cope, re-organise and
minimise loss at different levels
(system resilience, perception/
motivation of actors)

Our objective was to link vulnerability
analysis to existing livelihood strategies,
ecosystem services, physical and social
infrastructure, including information
and communication systems, to identify
points of intervention where we could
strengthen people’s ability to adapt and
build resilience through a process of
transformative change.

The key challenge for us ina given
community context was to identify
specific vulnerable groups: who is
vulnerable in relation to a particular
hazard, e.g. which fishermen, or which
women-headed households so that we
could develop appropriate
implementation pilots with limited
resources. Inaddition, we wanted to
look at how vulnerable groups
perceived or constructed their
vulnerability and the role of different
external actors, risk factors and policies
in determining vulnerability. While
there are many vulnerability assessment
frameworks, we refer to the process we
adopted as a participatory vulnerability
and capacity analysis, building on the
CVA framework (Anderson and
Woodrow, 1989), the VCA (IFRC, 1999),
ActionAid’s PVA tool and Oxfam’s
PCVA. In practice, most of these
frameworks follow the same basic
principles of participatory community
based vulnerability and capacity

WORKING WITH THE WINDS OF CHANGE =

assessment —only nomenclatures differ,
albeit slightly.

Participatory Vulnerability and
Capacity Analysis (PVCA)

Participatory vulnerability assessment
is a systematic process that involves
communities and other stakeholders
in an in-depth examination of their
vulnerability, and at the same time
empowers or motivates them to
take appropriate actions.

(ActionAid, 2005: 11)

The core principles of a participatory
vulnerability and capacity assessment
(PVCA) are:

Recognition of active agency: Poor
and marginalised groups must be
involved in finding the solutions to
the problems they face.

PVCA isnotan end in itself, but
should form the basis for a
continuous process of action and
reflection as it is based on the
understanding of people’s
vulnerability as dynamic (changing).

PVCA is a diagnostic tool which
provides analytical data to support
better informed decisions on the
planning and implementation of risk
reduction measures.

For us the PVCA was essentially a
community level process, supplemented
by the SLDs at multiple levels, as the
sources of and solutions to vulnerability
are often located or controlled by factors
operating at multiple levels and external
to communities. We used the three
categories identified in the CVA -the
physical, social and motivational — but
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| FIGURE3 | Vulnerabilities and capacities analysis matrix

Vulnerabilities
Men Women
(of different socio-
economic groups)

Capacities /Potential
Men Women
(of different socio-
economic groups)

Physical/material

What productive

resources, skills, risks and
hazards exist?

Social/organisational

What are the social

relations, networks and
organisations among
people?

Motivation/attitude
How do people view their
ability to facilitate
change?

Adapted from Anderson and Woodrow (1989) and ActionAid (2005).

tried to go beyond a community level
assessment to understand gender, caste
and other social exclusion dimensions

which affect vulnerability and capacities.

In all the four field areas, partners
broadly followed the following steps.
(Specific methodologies are highlighted
in each case study chapter.)

Step 1: Situational Analysis

Obijectives:

- toidentify external threats, e.g. risks,
hazards and climate variability

- tobroadly understand who is
vulnerable, how are they coping /
adapting

Tools used:
- Historical profiles: trends, disaster

time-lines including impacts, coping

strategies

- Transect walks: changes in land use,
access to water resources

- Seasonality calendars: debt, hunger,
fund (credit) flows (differential —
gender, class and caste)

- Community mapping: access/control to
natural/social resources

- Hazard mapping: multi-hazards, e.g.
floods, cyclones, fire

Step 2: Analysis of Causes

Obijectives:

- in-depth analysis of differential causes
of vulnerability

- prioritisation of differential
vulnerability (gender, social exclusion)
at the community level

Tools used:

- Focus group discussions with
vulnerable groups

- Vulnerability ranking matrix: The teamin
Nepal has developed and used a ranking
matrix to access vulnerability. The key
findings are summarised in Chapter 6.

Step 3: Assessing Capacities

Objective:

- toassessdifferentindividual/
community capacities to cope or adapt
in given social, institutional and
governance context

Tools used:

- Venn Diagram — mapping community
perceptions on their level of
engagement with different agencies or
individuals that provide disaster
mitigation services

- Focus group discussions to understand
rights and entitlements (to resources,
skills, endowments) as well as social
networks (capital/labour), physical
infrastructure (e.g. cyclone shelters,
embankments)

- Shared Learning Dialogues to explore
perceptions of change (behaviour,
attitudes, motivation) and the role of
different actors, actions in reducing
disaster risk.



Itis clear from the steps listed out above
thatany VCA isacomplex inter-
disciplinary exercise requiring multiple
skills of facilitation and quantitative/
gualitative analysis to assess both
symptoms and causes of vulnerability.
While a PVCA is primarily acommunity
level tool, it needs to be integrated with
the analysis of vulnerability at different
scales or levels. In addition, while it is
typically a pre-disaster exercise, it needs
to be followed up by post-disaster
assessments — not only to track whether
or not vulnerability has been reduced,
but more importantly to critically assess
which interventions have been useful
points of leverage in reducing
vulnerability. A good, analytical pre-
disaster assessment can provide a base-
line for future monitoring and learning
processes that can feed into climate
adaptation policy frameworks. However,
‘there is minimal evidence of systematic
vulnerability analysis in which the physical,
economic and social data are
comprehensively integrated together.
Furthermore, where vulnerability assessment
takes place, it is normally seen as a specific
process in measuring what is certainly more
tangible and static than all the complexities
of people within communities which are
undergoing dynamic change’ (Davis, 1994:
11, cited in Bankoff et al., 2004,: 139).

COASTAL GUJARAT

WORKING WITH THE WINDS OF CHANGE =

Emerging Methodological Challenges from the PVCA

» Building conceptual perspective and understanding on vulnerability
takes time:
How does it differ from poverty or impact assessment?
How do you capture the dynamic nature of vulnerability?
How do you define it in different local languages?

* Facilitating vulnerability assessment:
Strong inter-disciplinary skills for both quantitative and qualitative
aspects
Good conceptual understanding of different dimensions of
vulnerability

» Analysis of field data and insights:
Using an integrative framework that links community insights to
different levels and scales of analysis

Emerging Field Insights on
Differential Vulnerability and
Capacities

Conclusion: Why Vulnerability Matters
Despite the uncertainty about the scale,
nature and rate of climate change, there
is little doubt that it is going to affect our
lives, our environment and our
children’s future. However, the degree to
which we will be affected varies
tremendously and depends not only on
our exposure to risk, but equally, to our
welfare, our perceptions of risk and our
capacity to cope or adapt. Vulnerability
analysis points to the urgent need to
understand the critical linkages between

Physical dimensions of vulnerability

Gujarat has the longest coastline (1,600 km) among all the
Indian states, a coast which is rich in biodiversity but also
highly prone to multi-hazards like, extreme cyclones, salinity
intrusion, floods and drought. Salinity ingress affects nearly 30
per cent of the land area of the state and is increasing at the
rate of 1.5 km per year affecting the soil and freshwater
aquifers. Though the data on sea-level rise is debatable it is
likely that even small rises will significantly increase storm
surges and any coastal buffers (mangroves or reefs) as well as
the direction of inundation.

While data on climate variability is mixed, cyclones are likely to
increase in strength and intensity, though perhaps not in
frequency. This may lead to more wind damage on structures

and crops. There have also been some changes in rainfall
patterns — short periods of intensive rainfall, often leading to
floods, followed by significant gaps in the number of rainy
days have characterised the monsoon over the last two years.
This, in turn, impacts surface runoff, soil erosion and
sedimentation of tanks making it more difficult to store water
in small dams, and increasing the probability of flash floods.
On the other hand, increase in summer temperatures and
short heat wave conditions as well as shorter winter months
and an increase in the mean winter temperatures could have
a positive impact on vegetative cover and soil organic matter.
This could be an important mechanism (a potential capacity)
to reduce erosion, buffer storms and assist groundwater
recharge.

Such anthropogenic factors are undermined by growing
populations, urbanisation and the recent political demarcation
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by the state of large coastal areas as Special Economic Zones
for industrial development, posing a challenge to livelihood
security and natural resource management interventions.
Utthan (www.utthangujarat.org), an NGO which has been
working in the region for more than a decade, has selected
three villages in the coastal district of Bhavnagar, namely,
Sartanpar, Tarasara and Katpar. These are all affected by
periodic drought, salinity ingress, cyclones and water-logging
during the monsoons when there are floods caused by
intensive rainfall coupled with storm surges or high tides and
little protection is afforded by the village embankments.

Social dimensions of vulnerability

Caste intersects with gender in all three villages to determine
who is vulnerable, where they reside and their access to
resources including communication and information systems.
In Sartanpar village for example, the Pitha and Bhil
communities (tribal groups) reside in low-lying, flood-prone
areas on the outskirts of the village making it difficult for them
to access relief or information on impending disasters. The
village temple provides the only safe sanctuary for people
during floods and cyclones, but space is limited and it is
possible that the most marginalised communities are denied
access at times.

Livelihood diversification and a shift from agriculture as the
primary source of income to migration (local, seasonal and
long-term) and other off-farm activities characterises the rural
economy in all the villages. Women are amongst the most
vulnerable, though their vulnerability varies according to their
socio-economic group and access to entitlements — for women
from small and marginal landholding families for example,
where male migration is high, managing land in the absence
of clear land titles or even joint ownership is difficult. Access to
water for irrigation or credit and extension services is often tied
to land ownership or land as collateral. Water supply systems
are unreliable, insufficient and not accessible when the village
is waterlogged. Access to early warning information is also
gendered — given the nature of their work, women rarely have
time to watch TV or listen to the radio and most mobile phones
are owned by men. Moreover, none of the women can swim,
whereas at least 40 per cent of the men can.

Apart from the village panchayat, temple-based organisations
and some emerging women'’s self help groups for micro-credit
and savings activities, there are no collective village institutions
that can respond to climate variability and disasters. Fallback
mechanisms include social networks, extended family support
and dependence on moneylenders after a disaster event.

Scope and extent of capacities/potential for adaptation
and disaster risk reduction Gujarat was the first state in India
to establish a Disaster Management Authority (GSDMA) in
February 2001, after the massive earthquake in Kutch. This was
followed by a disaster management policy (2002) and the
Gujarat State Disaster Management Act (2003). While this
legislative framework is meant to provide an institutional base
for assessing risks and vulnerabilities, developing mitigation
strategies and building community capacity through

decentralised village disaster management committees, its
intersection with civil society actors is limited. Much preventive
information meant for the public domain, for example, the state
vulnerability atlas, is not accessible. With the support of UNDP,
the state government has launched a Disaster Risk
Management programme in 14 most hazard prone districts, 50
talukas (blocks) and 4,174 villages of the state for building
awareness in local communities and decentralised institutions
of governance. Disaster management plans have, in principle,
been made for district, taluka, municipal and village levels but
in practice they are ineffective for the following reasons:

» The committees formed by the government for disaster
response are adhoc and do not go through any consultative
or legitimisation processes at the village level. As a result,
they are not effective when disaster strikes and speedy
actions have to be taken.

» There is lack of coordination among the line departments,
which makes it very difficult for effective functioning after a
disaster event.

» Delegation of administrative power and financial decision-
making to lower levels of the government machinery,
which is required to take quick action and engage locally
available resources is limited. For example, a mamlatdar
(block level officer) may be able to hire a boat locally, but
since payments are not timely boatmen are often reluctant
to comply.

» No updating of the inventory of local resources and so
information available is usually outdated and redundant.
This is coupled by the fact that government data is hardly
reliable.

Given the limitations of the top-down approaches, the GSDMA
has begun recognising the need to work with or at least
collaborate with (some) civil society actors on capacity building
and participatory community disaster planning. Oxfam has
produced a GIS based decision-support tool with active village
level maps and 25 vulnerability indicators (including the sex
ratio, access to education and health, agriculture, etc. based on
Census, 2001) and information on post-disaster service
providers (transport agencies, volunteers, medics). Oxfam,
ActionAid, the International Red Cross and CARE are part of an
inter-agency platform formed after the floods in 2005
devastated many parts of the state to look at disaster mitigation
issues, review policy guidelines, promote SPHERE principles
and facilitate networking amongst different actors/agencies.
However, most of these initiatives are still framed in the
language of disaster mitigation, addressing preparedness and
post-disaster relief and rehabilitation, rather than locating
‘disasters’ in the everyday continuum of livelihoods. Oxfam has
just launched a global programme in India, Ethiopia and
Honduras with the goal to reach 1 million small and marginal
farmers in 10 years to help them adapt to the growing impacts
on agriculture, including climate change, through support for
livelihood diversification, reduced input costs, improved market
access and more equitable institutional mechanisms. But
strategies that build local resilience need to be linked to the
wider framework of disaster/adaptation governance.

Source: Author’s field notes, Utthan reports 2006-07
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society-nature from a multiplicity of assessments can provide an analysis of
approaches - positivist (biophysical transitions at different levels, in time and
vulnerability), political ecology/ space. But unless these community based
economy (social space, power processes feed into larger discourse on
relations) and social constructivist climate change and adaptation, as
(different perceptions of reality). Itisa illustrated by our shared learned
complex, messy process and there is no dialogues, and vice versa, then we will
blueprint approach; neither should continue to see communities at risk
vulnerability analysis be seen as an without understanding the potential for
end in itself nor used as an change embedded in social, political and
instrumentalist tool in the name of economic reality. In the final analysis, an
participatory disaster planning and integrative and comprehensive

risk mitigation. By drawing attention vulnerability analysis has to provide the
to the heterogeneity of communities at foundation for building strong,

risk, to the differential, yet intersecting, democratic and representative
dimensions of vulnerability, poverty, institutions for minimising disaster risk
gender and social exclusion, and facilitating better disaster
participatory vulnerability governance at different levels.
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The Need

96

The challenges inherent in reducing
the risk of large scale disasters and
catalysing social responses to climate
change share an important
characteristic — both involve events or
conditions that may never have been
previously experienced by the affected
populations.

Disasters are recurrent events and from
the biblical stories of the ‘flood’ to the
daily news have played a major role in
shaping known history. In some
regions, extreme events of the type that
can cause disasters recur with such
sufficient frequency that they are
embedded in the psychology and
behaviour of populations. In many
other regions, however, they are well
beyond the types of human memory that
shape daily behaviour. The average age
of the population in Nepal at present
(2007) is below 15 years. The last major
earthquake in the Kathmandu valley
that resulted in substantial direct
disruption of life and property occurred
in 1936. The Himalaya are known as
one of the most earthquake prone
regions in the world and major quakes
occur in parts of the region every decade
—but on a practical level most people in
Kathmandu have never themselves
experienced the tremendous destructive
power earthquakes can generate and
don’t know anyone who has. Atan
analytical level, elements within society

know the risks. The population sits on a
time bomb - but the direct experience
necessary to catalyse response is
minimal. Furthermore, even where
direct experience exists, the probability
of events recurring in the same region
within the time horizon most people
base day to day activities on is highly
unlikely.

The above is, in many ways, parallel to
the challenge associated with climate
change. Scientific evidence on the
probable consequences of climate
change is accumulating rapidly. People
in many regions have experienced the
effects of extreme storms and the types of
climatic variability projected as a
consequence of climate change.
Elements of society know the risk and
some have direct experience. That said,
the risk appears intangible — a possible
cloud sometime in the future, not
something that should shape behaviour
in the here and now.

The gap between hazards or changes
that are analytically ‘known’ and
experience creates a social space in
which perceptions regarding risks and
potential strategies for responding to
them multiply. Local direct experience
often provides little basis for
populations to develop strategies for
mitigating or otherwise responding to
the types of risk associated with events —
such as potential rises in sea-level — that
have never been experienced.
Community-driven strategies for
responding to climate change and
intermittent hazards have, as a result,
inherent limitations. At the same time,
the limitations of ‘expert’ perspectives
have been soundly demonstrated by the
dismal history of many top-down driven
attempts toward regional development
and hazard mitigation. Hazards are



local phenomenon. They are shaped by
geography, institutions, infrastructure,
social relationships, economic
structures, politics and a myriad of other
factors and processes operating within
local and regional contexts. ‘Expert
knowledge,” may be able to quantify the
frequency and probable magnitude of
hazard events, but is unable to
systematically capture the complex
dynamics embedded in local situations.

In addition to the tensions between
expert and local knowledge, tensions
exist in the long history of research and
applied work on international
development and environmental
management. This history is important
to recognise because it captures the
tensions and dilemmas inherent in
designing strategies that respond to
both existing disaster risks and those
emerging as a consequence of climate
change.

A Brief History

Ever since the beginning of what might
be called the ‘development era’ in the
post World War Il period, tensions have
existed between macro-perspectives and
those emerging from the complex
realities that shape local contexts. In
India, the world views of Nehru and
Gandhi, mythologies of centralised
socialist development versus village,
community and tradition represented
competing narratives for the future.
Initially, most development was
conceptualised primarily as a process of
modernisation — of delivering the
knowledge, technologies and systems to
local communities so that they could
abandon the ‘backward’ traditional
practices seen as hindering modern
‘developed’ ways of working. The

WORKING WITH THE WINDS OF CHANGE =

‘Green Revolution’ that transformed
global agriculture was framed largely by
this model. Centralised research
institutes (the CGIAR system) developed
modern seeds and packages of
technologies. These were delivered to
rural areas through agricultural
extension services and replaced lower
value (defined primarily in terms of
production) traditional varieties.
Supportservices, the dams and irrigation
systems that Nehru, India’s first Prime
Minister, famously called the ‘temples of
modern India,” were built to support the
new modern agriculture. Developed
ways supplanted "backward" traditions.
Losses in terms of genetic diversity and
locally adapted varieties were rarely
recognised.

During the 1960s and 1970s, research by
anthropologists, sociologists and rural
development practitioners building
largely, on concepts from the Gandhian
tradition, led to recognition of the central
role indigenous technologies, modes of
organisation, and cultural practices
could play as major elements
contributing to development. This
recognition emerged at the same time as
many centrally-driven programmes for
development that had been designed
based primarily on external ‘expert’
knowledge were failing or running into
major problems. Local communities did
not automatically ‘adopt’ the approaches
promoted and, on further investigation, it
was gradually recognised that this was
often for very good reasons. The factors
framing reality at local and global levels
often diverge.

As recognition of local realities grew, the
pendulum of approaches to the design of
development programmes swung away
from centrally driven and conceptualised
strategies to efforts driven at the
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community level. Participation emerged
as a strategy to bring local inputs into
what were still largely centrally driven
and conceptualised processes. This was
accompanied by techniques such as
‘rapid rural appraisal’ — which rapidly
morphed into ‘participatory rural
appraisal’ — for bringing local information
into development planning. When this
was recognised as weak (why should
locals ‘participate’ in a process they had
no role in defining?) concepts such as
stakeholder ‘ownership’ and community-
driven development emerged as avenues
for strengthening the locally rooted nature
of development processes. This was
accompanied by many techniques to
decentralise the design, implementation
and control over development and natural
resource based activities.

Within formal government systems, core
powers have often been devolved to local
levels as, for example, with the panchayat
rajin India. Atthe same time, numerous
forms of local organisations from self-help
groups to informal groups for disaster,
forest, irrigation and other management
activities have become centerpiecesin
development strategies. In some cases, as
with Nepal’s experiences in community
forestry, decentralisation has generated
huge successes. Inother cases, a variety of
factors — principally having to do with
scale and macro-processes such as
demographic trends —have undermined
the viability of community-based
strategies. When processes operate at
scales greater than the local level and
when large portions of the population
migrate or commute long distances to
work in activities that are not locally
rooted, then communities lose their
geographic definition and the logic
underlying locally-based approaches
declines. People residing in regions still
have unique communities, networks and

insights into local conditions but their
ability to organise and influence the
changing dynamics of increasingly
globalised systems has inherent
limitations.

The emergence of locally driven strategies
and forms of organisation has not
replaced centrally driven strategies. In
many fields — such as water and disaster
management — strategies operate in
parallel and often in direct competition.
The Water Ministry in India, for example,
is currently developing a programme to
link all rivers in the sub-continent. This
massive infrastructure programmeisa
direct evolution from Nehru’s almost
religious vision of dams. Water will be
provided to farmers which will
modernise agriculture. The vision
competes with equally ideological
visions, initially rooted in Gandhian
traditions and now embedded in many
civil society organisation, of village
development that focuses on the poorest
of the poor. It is important to emphasise
that this competition is as much
ideological as it is strategic. The
competition is as much driven by
conflicting visions of what life should be,
what the state should do, and who should
drive development as it is about ‘what
works’ in terms of improving living
standards or the condition of basic
resources.

The above history of development
processes —the interplay between
community-based and state-based
strategies and ideologies - largely
ignores the private sector. Throughout
much of the history of international
development, private sector actors have
been treated as exogenous elements.
They aren’t treated as part of
communities (despite the fact that they
often represent a strong community of



interests). Except as elements to be hired
for completion of a project (to build a
dam) or to be manipulated and catalysed
for service provision, the private sector
often aren’tincorporated in centrally
driven strategies. Historically, the
private sector has largely been ignored
as an actor in the development process.
More recently, however, the private
sector, driven by a profit motive is being
recognised as a key engine for generating
new technologies, for creating jobs and
for delivering key services.

As with centrally-driven and community-
based strategies, perspectives on the
behaviour and role of the private sector
are characterised as much by conflicting
ideologies as by actual evidence on ‘what
works’ in meeting basic needs. This
conflict is demonstrated by current
widespread global debates over
privatisation of service delivery
organisations (such as water and power
utilities). In asomewhat indirect manner,
it is also characterised by tensions over
migration —the appropriateness of
individual ‘private sector’ actors moving
to where jobs exist.

Organisational Logics & the
Implications of History

The brief history outlined above was
presented in order to make three core
points that have direct relevance for the
development of strategies for responding
to climate change and that underpin the
shared learning dialogue (SLD)
methodology:

1. Perspectives on the role of different
actors (states, communities and
private sector organisations) are
heavily influenced by conflicting and
deeply embedded ideologies.

WORKING WITH THE WINDS OF CHANGE =

2. The organisational logic underlying
different modes of organisation
generates very different perspectives
and response strategies in relation to
perceived constraints and
opportunities; and

3. None of the strategies that emerge in
relation to the above modes of
organisation can, by itself, address the
challenges inherent in reducing
disaster risk or responding to climate
change.

Developing effective responses to the
intermittent events that cause disaster
and to evolving processes such as climate
change, will require mechanisms for
bridging the inherent tensions between
different ideological perspectives. It will
also require mechanisms for moving from
embedded notions of ‘what should be’ to
more pragmatic recognition of ‘what might
be achieved.” In addition to bridging
ideological differences, this will require
increased recognition of the
organisational logic that underpins the
strategies advocated and implemented by
different actor sets.

Most centrally organised, state-driven
approaches to development focus either
on execution of activities or control over
the activities of others. To put itanother
way, government organisations either
play an executive role (they build and
operate infrastructure, whether physical
or for the generation of knowledge) or a
regulatory role (they regulate the
operation of markets, companies and
community-based or civil society
organisations). The operational logic of
the State is inherently large-scale delivery
and control oriented. Organisationally, it
is far more difficult to implement
numerous small distributed activities
than larger programmes or projects. At
the same time, states derive legitimacy
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and power through the benefits they
deliver to key constituents (whether
those represent the full population or a
narrow elite) and their ability to
maintain control. The strategies and
types of activity likely to be advocated
by states in response to climate and
disaster risk will tend to reflect this
organisational logic. Large-scale, often
structural, programmes that build hard
resilience (protect) regions are likely to
be acommon outcome.

Where disasters and the risks emerging
as a consequence of climate change are
concerned, the private sector is
motivated largely by the risks and
opportunities they perceive. Interms of
their own operations, they will take
steps to take advantage of potential
business opportunities and to mitigate
risks, particularly those that appear to
present a short-term risk to their
operations. Similar logic drives the
operation of small business entities
(individuals and households) as well as
global corporations.

Atthe community level and within civil
society, responses to disaster risks and

those associated with climate change will
be driven by the organisational logic of
identity. This often translates into a
political advocacy role —the application
of pressure on the State to deliver services
or meet needs. It can also translate into
group-directed activities such as
community-based disaster planning or
the management of resources (from credit
to ecosystems) at the local level. Activities
of this type that involve long-term
organisation and implementation rather
than ephemeral issue-based advocacy.
Howvever, they generally require
underpinning from either a public or
private sector business model.

Globally, virtually all examples of
community-based organisations that have
survived over long time periods have a
clear source of revenue. In some cases this
is derived through a private sector
business model (revenue from service
provision or other goods), in some cases
through a public sector business model
(contributions in return for services,
membership fees or taxes) and
occasionally (as with some religions)
through donations. The organisational
logic of community-based organisations
will tend to generate specific types of
responses to climate and disaster related
issues.

When events occur that bring risks to the
forefront, then organisation for advocacy
purposes will increase. Between such
periods, activities that can be
underpinned by a business model of some
sort are also possible. Many such
activities may support the building of soft
resilience through activities such as
education, local resource management or
the provision of services that have
immediate benefits for the community.
These activities, in effect, provide an
operational logic for the business model.



Toward Methodological
Approaches for

Shared Learning

I n order to develop effective strategies
for responding to disaster risks and the
changes likely to occur as a
consequence of climatic change, the
gaps created by differences between
expert and local knowledge and the
differing ideological histories of
development need to be bridged. This
will need to occur over long time
periods as knowledge on climate, risks
and effective response strategies
evolves. Inaddition, rather than
focusing on strategies that emerge from
one set of organisational logics,
approaches capable of creating synergy
between communities, the private sector
and government actors working at
different scales will be essential.

Bridging gaps such as the above
requires shared learning — the iterative
transfer of information and
perspectives between communities and
actor sets within regions and
disciplines. While wide cultural gaps
are inherent in any society, and no
process for this can be completely
effective, the shared learning dialogue
process outlined below is intended as a
key process for building common
understanding and encouraging
reflexive learning across scales, groups
and styles of organisation. This creates
a basis for action in response to the
risks associated with climate change
and other hazards.

WORKING WITH THE WINDS OF CHANGE =

The Conceptual Origin

The idea of shared learning dialogues
was initially developed as a structural
mechanism for both building the views
of users into the research process and
disseminating research results on an
ongoing basis.

As initially conceived, shared learning
dialogues were intended to consist of
relatively informal roundtable
dialogues between the groups
involved in research and external
governmental, non-governmental and
private sector organisations working
on related issues. The goal of these
meetings was to ensure that cross-
fertilisation occurs between
researchers and those involved in
daily implementation activities as
approaches and methodologies are
being developed, data are being
analysed and results are being
prepared for dissemination. By
discussing and sharing perspectives at
each of these stages, we intended to
build awareness (and therefore
capacity) within both implementation
and research organisations regarding
techniques, issues and insights. We
also intended to build relationships
and create opportunities and
incentives for collaboration beyond the
core group of organisations involved
in the research. This would ensure that
the capacities and ideas generated by
the programme could be incorporated
as core parts of the wider knowledge
and implementation environment.
This is distinctly different from
conventional designs in which results
and ‘capacity training’ are distinct
activities ‘delivered’ to implementation
organisations (and which they can
take or leave) after the research has
been completed.
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Adapting & Learning

Shared learning process

Under this conceptual approach, the
perspectives of the implementation
organisations and the vulnerable
communities they work with would be
embedded in the research process
through the input they provide at the
stage of issue identification and
methodology design. At the same time,
the back loop from research to
implementation will be closed by the
same on-going shared learning process
between researchers and implementers.
Points of commonality would be used to
identify ‘shared knowledge’ and points
where commonality is lacking would be
used to identify potential locations
where specific individual disciplines
could contribute specific insights. It is
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important to recognise that while
clustered concepts were seen as
indicating large bodies of shared or
related knowledge, it was seen as
equally important to review instances
where concepts are used in unique
ways since this could indicate the
emergence of new knowledge that falls
outside of the standard discourse.

Conceptual Evolution

From the above initial roots, the
concept of shared learning is now
evolving into a long-term process and
set of techniques that can be utilised as
a core part of adaptation and disaster
risk reduction strategies. As part of
this evolution, issues in making the
concept operational — in particular
related to the human capacities
available —and transforming it from
an informal approach to something
that can be systematically
implemented and replicated are
beginning to be addressed. Insights on
this from experiences in
communicating emerging climate
information for the development of
adaptation programmes in South Asia
are presented below. First, a brief
review on the sorts of climate change
scenarios that South Asia faces is
presented, to give an idea of the sorts
of information that we attempted to
communicate in shared learning
dialogues.

%
%

&

$O¢ Event Event

102




Practical Examples from
Cases - Translating
Climate Information into
Local Contexts

The Climate Change Context

The rivers and other water sources that
support agricultural livelihoods in
South Asia are sustained by the
monsoon and snowmelt from the
Himalaya. Vulnerability to climatic
change and variability is quite high
throughout South Asia. Floods,
droughts and extreme storm events
regularly impact communities in the
region. However, it is through the
alteration of water resources cycles that
the impacts of increased climate
variability and change will be most
acutely felt. While there is still much
uncertainty about specific regional
impacts, broad trends are emerging that
indicate that South Asia is already
affected by climate change.

Observations and analysis of historical
data demonstrate that India’s mean
temperature has been increasing
approximately 0.22°C per decade since
1970. There are more warm nights and
warm days throughout the region.
While warmer temperatures reduce the
risk of frost that could damage crops,
many potentially negative
consequences, such as a northward
spread of malaria and changes to water
availability and quality could result
from arise in temperatures. Variability

WORKING WITH THE WINDS OF CHANGE =

in precipitation patterns increases as the
region warms, especially during the
monsoon season, simultaneously raising
the likelihood of intense precipitation
events and greater flooding, while
exacerbating droughtrisk. The IPCC!
states “There is very likely to be an
increase in the frequency of intense
precipitation events in parts of South
Asia...Extreme rainfall and winds
associated with tropical cyclones are
likely to increase in ...South Asia.”

South Asia is projected to warm about
3.3°C by 2090 (IPCC, 2007), with
warming more pronounced in some
seasons than in others. Baseflow in many
South Asian rivers is sustained by glacier
and snowfield melt from the Himalaya.
As temperatures begin to rise, the glaciers
and snowfields will melt, initially raising
baseflows in the rivers. Once these
sources of fresh water have melted out,
some Himalayan rivers will not be able to
meet all the water demands placed upon
them. These are only a few of the
potential climate change consequences
for the South Asian region. Chapter 3
provides a more in-depth analysis of the
weather patterns important to South Asia
and possible impacts of climate change in
the region.

Shared Learning Dialogues

Although the need for “shared learning”
was recognised at the outset of the
programme as required for the
identification of practical responses to
climate change, the development of
practical methodologies for achieving
forms of learning that are truly shared
was, and in many ways remains, a work
in progress. Conceptual clarity is often

! Christensen, J.H. et al. (2007), Regional Climate Projections. In: Climate Change 2007: The Physical Science Basis.
Contribution of Working Group I to the Fourth Assessment Report of the Intergovernmental Panel on Climate
Change, Solomon, S. et al. (eds)., Cambridge University Press: New York. pp. 850.
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difficult to translate into the messy
realities that characterise local contexts.
The need for shared learning may be
clear — understanding climate change
impacts requires combining insights
from global scientific research with
knowledge only local populations have
regarding the specific characteristics of
their local region — but developing a
practical methodology to meet this need
is in itself a process.

Development of the SLD approach
outlined here reflects the complexity of
this process. All partners involved in
the regional research programme
contributed to this process.

Prior to involvement in the research
programme, most partners were familiar
with the broad array of essentially
extractive techniques used for collecting
information from communities as
preparation for development activities.
The techniques used by partners
typically included: surveys, qualitative
information collection through
sociological / anthropological methods
using PRA or RRA methodologies,
intensive focus group discussions and
stakeholder meetings. Data collected
using such tools were analysed using
frameworks such as those developed for
livelihood and capacity vulnerability
analysis. Such approaches are largely
analytical and extractive — intended to
improve understanding among the
actors involved in development as a
basis for project or other intervention
planning. Although they involve
varying levels of consultation with
stakeholders, the methods are not, in
themselves, generally used as tools for
catalysing changes in thought either in
the community or the analyst. The
reflexive learning goal central to the SLD
process was difficult for partners to

incorporate in interactions between
external themselves and local
counterparts.

Development of the SLD process through
the project was initiated by orienting
local partners to shared-learning
concepts followed by group discussion
on potential approaches for putting these
into practice in our project context. Ona
practical level, most partners started by
organising a series of meetings with
village and other communities in case
study sites which they then repeated
several times. The limitations of this
approach became clear very quickly.
Because the process for encouraging
shared learning remained unclear,
meetings felt purposeless and were often
organised without a proper agenda. In
addition, the need for shared learning to
involve diverse sets of actors at different
levels, while conceptually recognised,
did not match with the “local
community/village” focus typical in
many development projects. Rather than
trying to develop shared understanding
across levels ranging from the local
community to higher levels in
government or the private sector, most
meetings tended to focus within local
communities. As frustrations began to
grow, partners exchanged extensive
notes and emails regarding experiences
of SLD meetings in different project sites.
This intensive exchange based on initial
experiences with SLDs was essential for
clarifying both the techniques and larger
objectives that are now central to the SLD
methodology.

The intensive exchange of insights from
different attempts to implement SLD
concepts generated a variety of practical
applied approaches that are now central
to the SLD methodology. First, itwas
recognised that shared learning can’t be



thought of in the extractive information
collection mode common in many
stakeholder consultations — it requires a
real exchange of information and
insights. As aresult, preparation
(bringing new information in) is
essential and needs to be combined
with a willingness and ability to
“listen” to counterparts. This is the
essence of the two-way process.
Furthermore, the process needs to be
iterative. This doesn’t mean just “more
meetings” (discussing exactly the same
thing twice is rarely productive).
Instead it means sequential meetings —
the holding of meetings on a regular
basis but only when they can either add
to understanding by clarifying the
perspectives/knowledge of different
groups, or are required because new
information is available.

Second, the importance of including
multiple groups in the SLD process
became clear. Because the impacts of
climate change cut across scales and
because responses require action across
groups working at very different levels,
shared learning won’t be effective and
can’t translate into action if it only
involves local communities. As a result,
the importance of repeating the SLD
exercise with diverse groupsin
communities, the government, private
sector and NGOs as well as across
scales (local, state, nation, etc...) was
gradually recognised. More meetings
are often required at the local level in
order to articulate issues and concepts
to groups that are less familiar with
global issues — but some level of
iteration is required at all levels.

Third, shared learning will ultimately
need to be linked to action. As
illustrated in the accompanying
diagram, shared learning involves a

WORKING WITH THE WINDS OF CHANGE =

cycle in which initial dialogue forms the
basis for implementation decisions,
implementation provides new
experiences and new experiences are the
basis for new learning. This can either
be a clear sequential process — or one
that is driven by episodic events (such
as floods) that draw attention to an
issue.

SLD experiences gained indicated that
to be effective:

1. SLDs need to involve a diverse array
of social groups;

2. SLDsinvolve iteration — but this
requires continuous introduction of
new information or perspectives, not
just reiteration of the same
discussion;

3. More meetings are often required at
local levels than at higher levels — but
discussions at all levels are central to
shared learning.

The Nepal Case

In Nepal SLD was conceived as a
process of reflexive learning in which
one set of stakeholders could learn from
others’ perspectives on flood disasters
and use that information to identify
strategies to reduce disaster related
risks. The approach was intended to
introduce insights from the social and
natural sciences into established
theories of vulnerability and risk
assessment. The underlying assumption
was that while technical experts know a
great deal about how natural systems
work and interact, villagers are directly
affected by floods and droughts and, as
aresult, are most aware of the social and
environmental contexts that they deal
with every day.

We began by creating a broad
framework outlining the various steps of
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the process. Preliminary meetings were
followed by a series of in-depth
interactions with communities,
representatives of community groups
and government officials. The process as
awhole was used to formulate an
interactive method for carrying out
local-level assessments of the natural
hazards in selected VDCs, how
vulnerable the VDCs residents were,
and for coming up with disaster risk
mitigation strategies.

A total of eight SLDs were held: two
national-level ones in Kathmandu and
six local level ones at the case study
sites. Representatives from government
and non-government organisations
(NGOs), media persons and
representatives of partner organisations
from India participated in the national-
level SLD.

The objectives of the national-level SLD
were as follows:
Discuss how the participating
organisations approach disaster risk
reduction through a sharing of
experiences; and
Initiate discussions of possible
approaches to disaster risk
mitigation and long-term
development, and of options for
interventions.

For local-level SLDs the objectives were
as follows:
Share the entire community’s
knowledge about managing flood
disasters, including their response
mechanisms, attitudes and
behaviours,
Assess how various affected people
adapt to flood impacts and how they
perceive disaster risks,
Prepare local-level hazard maps, and
Develop and finalise a vulnerability-
assessment tool.

In order to assess vulnerability, we
reviewed relevant literature, reports and
other documents and asked local
partner NGOs and other key informants
regarding their perspectives. We used
the insights we gained to identify a set
of parameters, which we then discussed
with experts to assess their relevance.
Trying to include all the impacts that a
flood-affected person is likely to face, we
finally developed a check-list of twenty-
five parameters, each of which was to be
assigned a rank ranging 1 for limited
vulnerability to 5 for severe vulnerability.
Atthe six village-level SLDs, participants
discussed and critiqued the parameters
and suggested modifications. Then, ina
simulation exercise, each participant
filled in the checklist. The lessons which
emerged were used to refine the checklist
afinal time. The final checklist was used
to assess the extent of vulnerability in
each of the four VDCs after hazard maps
for each were prepared. The key
outcomes are analysed in greater detail
in Chapter 6.

To summarise, key constraints identified

in the Nepal case are as follows:
Selecting a suitable place to hold an
SLD was difficult. In many towns of
the Tarai, there is no suitable meeting
hall and if there is one, making
arrangements to feed the participants
is difficult. In addition the sanitation
and general environmental
conditions of such facilities was
frequently poor.
Another difficulty lay in the long
commute participants faced. While
the participants from the village of
Bramhapuri travelled the 10
kilometers to Gaur, the city where the
meeting was held, by horsecart, the
participants from Bhasedwa had to
travel 25 kilometers. The longer
distance meant more time had to be



spent and made for more logistical
difficulties.

The poor condition of the road
rendered the trip uncomfortable.
Women participants preferred not to
spend a night in a local lodge. They
wanted to return to their homes.
Since they had to reach home before
sunset, the sessions had to be
terminated earlier than planned. The
problem of assembling participants
in acommon meeting hall or site
could easily have been avoided by
holding the SLDs in respective
villages, but only if there had been
sufficient resources and manpower.
In any case, some degree of
commuting was inevitable because
interaction among residents from
different villages also had to be held.
There was often insufficient time
allocated — and available for the
discussions.

Communicating with participants
was a challenge. While many could
understand Nepali, they could not
speak it well. The low average level of
educational achievement was another
factor complicating discussions. This
limitation was addressed by
involving research associates skilled
in speaking the local language.

On the basis of the SLDs we conducted,
we drew the following general lessons:

SLDs are useful mechanisms to
facilitate the exchange of information
among researchers and local people.
Field staff must work as a team by
taking an egalitarian approach to
dialogue.

Field teams need to understand the
issues of climate change and disaster
risk reduction. Key ideas about these
issues should be made available in a
language locally understood prior to
holding SLDs.

WORKING WITH THE WINDS OF CHANGE =

Ideas put forth by community
members must be respected.
Recognising that impractical ideas
will naturally get filtered out as they
progressed with the SLDs,
facilitators must still list out the
ideas they disagree with.
Context-specific local knowledge
will enrich expert knowledge and
vice-versa. While local communities
often consider expert knowledge to
be more valid than their own, SLDs
should serve as an opportunity to
challenge this misconception.

The notions of vulnerability that
local participants bring to
discussions consists of a number of
stories. While these may appear
incoherent, they have important
institutional, cultural, and social
implications for reducing
vulnerability.

SLD is a useful method for getting
the members of a flood-affected
community to begin considering the
nature of local hazards and the
sources of vulnerability.
Techniques such as social mapping
are more useful when they are used
in conjunction with existing
topographic maps. The
communities develop a much better
appreciation of the character of a
hazard by using such maps.
Members of acommunity are
ordinarily enthusiastic about using
participatory tools and about
making presentations regarding
their experiences and develop a
strong sense of ownership of their
problems and the solutions they
identify.

The processes of SLDs need to be
thoroughly documented. Every
point community members make
and every step taken must be
recorded.
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The Uttar Pradesh Case

In Uttar Pradesh the case areas selected
for evaluation are, as described in more
detail elsewhere in this publication,
near Gorakhpur. Since India’s
independence, disaster risk reduction
interventions in the area by the
government have emphasised structural
control. Large amounts have been
invested, primarily in embankments.
These, along with the expansion of
roads and railways have altered natural
drainage patterns substantially. Asa
result, the flood disaster context is
heavily affected by the larger process of
development and the history of flood
management attempts. Thisis also the
case with drought where expansion of
well irrigation coupled with changing
agricultural practices has substantially
altered vulnerability to droughts.
Overall, unlike the Nepal case, the
history of structural control and other
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responses represents an important part
of the context in which SLDs were being
conducted. Our focus in conducting the
SLDs was to identify alternative
strategies for risk management that
could be contrasted with these existing
control-based strategies. Alternative
approaches to flood and drought
management are being explored, mostly
by NGOs. These approaches are part of
the dialogue on disaster risk reduction
in the region — but have often not been
translated into specific actual actions
that can be implemented.

As with other partners on the project, we
began conducting SLDs with a view to
collecting data, information, and
community perceptions on disasters

and vulnerability from the project
villages. Information from a previous
study conducted in these villages was
used to understand characteristics of the
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area. The SLDs were initiated with a
standard set of conventional focus
group discussions in the project
villages. In each village, SLDs were held
in which community members as well
as panchayat members participated.
They identified and discussed the
issues and problems in the village.

The SLDs were supplemented with
scoring and ranking methods to identify
(and prioritise) the most severe
problems, giving preference to problems
faced by the community at large over
problems faced by individual
households. In-depth discussions were
held on the problems. Causes and
effects of risks were analysed using
social maps developed in a
participatory manner with the
community. The SLDs resulted in
identification of a package of
interventions that are different from the
large structural measures that have
dominated past flood control efforts and
can be implemented at the village level.
These measures are currently being
evaluated as part of our larger study of
the costs and benefits of disaster risk
reduction study.

The Pakistan Case

Research in the Lei Basin in Rawlpindi
was originally planned to be
implemented through a series of shared
learning dialogues. Although clearly
conceptualised, key elements necessary
to change broad concepts regarding the
importance of shared learning into a
practical methodology had not been
tested in the field. In consequence, we
confronted considerable difficulty in
implementing it as a methodology. The
process we ultimately went through to
achieve this illustrates both the power
and challenges inherent in such
processes.

WORKING WITH THE WINDS OF CHANGE =

For undertaking the SLDs and other
elements of the research, our local
partner organisationsation, PIEDAR,
took the lead field role. PIEDAR was
responsible for hiring a field team for
research purposes and because of other
on-going work in the research area, had
an established field office in
Rawalpindi. PIEDAR recruited a team
of one team leader and two research
assistants specifically for this research.
Training workshops and detailed
discussions were held with the field
study teams to sensitise them to the
ethos and techniques involved in
conducting SLDs. Some of the salient
points stressed to the field teams
included the following:
SLDs are meant for exchange of
information rather than extracting it.
In order to encourage sharing across
all communities, the field team must
have a non-hierarchical structure
and open channels for articulating
dissent, and clarification of
information.
Field teams must not passively
depend upon the more specialised
topical specialists of King’s, ISET or
PIEDAR to hand down information
or methodology guidelines. Instead
the field teams should be active
learners engaged in constant
communication with the topical
specialists, in addition to reading
and researching the issues of
concern for the SLDs.
Communities and the institution
based research subjects must be
approached in a spirit of mutual
respect in a spirit of truly shared
learning as well as extracting
information.
Contextual local knowledge can be
enriched with expert knowledge and
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vice-versa. Neither type of
knowledge should be given
dominant attention and respect. The
goal of SLDs is, in fact, directed
towards achieving precisely that
balance.

The interaction between local and
expert knowledge could and should
yield actionable suggestions, in our
case, for mitigating vulnerability,
identifying institutional, cultural,
and social points of leverage for
policy interventions and for
clarifying the social and perhaps
even economic benefits and costs of
different courses of action.

The implementation of SLDs must be
thoroughly documented and the
temptation to filter information or
various steps in conducting
fieldwork must be resisted.

The dialogue in each site was
conducted in gender-segregated
groups. Although it may have been
possible to have the dialogue in a
mixed group, previous experience
shows that women do not speak up in
large gatherings, especially in the
presence of male participants. Their
inputs and discussions in the same-sex
groups are much richer and
unrestricted. Therefore, ateam of two
researchers carried out the dialogues
with one conducting the proceedings
and the other recording them. Audio-
visual aids were also used to make
recordings as the communities in
guestion allowed their use. This
allowed for better documentation and
the possibility of data mining in the
future.

Unfortunately, despite the training, in
many cases the team was unable to
move beyond a classic focus group
discussion with the field team

interacting with the research subjects
in an extractive mode rather than an
information-sharing mode. The field
reports were also lacking in the type of
richness and nuance that was expected
from SLDs. Therefore, instead of the
SLDs being the bedrock of research and
analysis at the community level, other
methods, such as secondary data
analysis and the group meetings ended
up being the main conduits for
vulnerability analysis.

Limitations on the ability to
successfully conduct SLDs appeared to
arise primarily from the nature of the
field teams. Although the teams had
substantial field experience (or
perhaps precisely because of this
experience), they had substantial
difficulty moving out of more project
directed top-down forms of interaction
with local communities. In addition,
although the field teams had
substantial training in the objectives of
the SLDs, they did not have substantial
experience with climate related issues.
As aresult, they may have been limited
with respect to the number of new
ideas/perspectives they were able to
bring to the dialogue. Overall, success
and failure, like most things in life,
appeared to depend heavily on the
nature and training of the people
implementing the process. Perhaps it
is important that more highly trained
people than the field team members
implement the methodology. In fact, it’s
possible the field team model is not
suitable for implementing SLDs-the
process cannot be delegated down by
researchers. Instead, researchers with a
view of the research problem and its
context ought to be doing it themselves.

Despite the above limitations, the SLDs
conducted in the Lei have had major



benefits. They resulted in a two-way
dialogue where the research team, after
recording the views of the respondents,
also shared results from previous
research and technical details on various
issues like costs of various risk reduction
options, climate change forecasts and
consequences of the river realignment,
etc. They also provided, in some cases,
the opportunity of sharing viewpoints
across a range of actors - an exchange
that does not take place in normal
circumstances.

Overall, the SLD process was
instrumental in getting a wider
perspective on the flood hazard in the Lai
floodplain. It was also a good tool to
disseminate technical knowledge on
disaster creation among various actors.
There seemed to be a considerable level of
appreciation for such thinking in some
guarters and, in others, the organisational
objectives had to be protected.

Only one round of SLDs has been done
so far. The ultimate value of the approach
needs to be assessed after a couple of
rounds.

The Tamilnadu Case

Unlike the Pakistan case where SLDs
were conducted by a local NGO, SLDs in
Tamilnadu were organised and
conducted by a research-focused
organisation, Madras Institute of
Development Studies (MIDS). The
shared learning dialogues were
conducted at three levels (within villages
in different coastal ecosystems, at the
district level and at the state level), with
specialist groups (primarily research
institutes, civil society organisations,
government organisations and the
private sector). The methodological
structure followed in the Tamilnadu case
is outlined in a diagram contained in the
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accompanying Tamilnadu case study
(Chapter 9). All the shared learning
dialogues involved intensive discussion
regarding the impacts of climate change
on coastal regions and the potential
response strategies. The dialogues
resulted in arelatively clear breakdown
regarding points where perceptions
regarding the implications of climate
change and potential response
strategies converge between different
groups and where they diverge.

Village level SLD
Following an initial scoping process
involving background information
collection and a series of relatively
unstructured SLDs, the SLD process
targeted at the village level was refined
and carefully structured. The steps in
this process were as follows:
Found various boundary partnersin
the region
Developed relationship with NGO
Coordination and Resource Center
and with few other NGOs in the region
Collected from NGOs baseline
information on the region and a
potential list of villages where we
could start our work
Selected villages after prolonged
consultations
Identified various social groups such
as: fisher community, small and
marginal farmers, Scheduled Caste
farmers and landless agricultural
labourers, shrimp farmers, SHG
members, women labourers, village
leaders/village institutions etc. Care
was taken to include both groups
that are generally perceived as being
vulnerable to climate impacts and
those that are thought to be less
vulnerable.
After identification, SLDs were
planned and carried out with each
one of the identified groups. Before
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conducting a SLD, our technique
was to visit the village on the
previous day and identify the
potential participants and prepare
them for the SLD on the next day.
Usually, each SLD takes about 4 to 5
hours. At the end of it, we identify
potential participants from the next
social group and prepare them for
the SLD to be conducted the next
day. The number of participantsin
each SLD varies from 6 to 20 and
participants are both men and
women.

After documenting and synthesising
aseries of SLDs, MIDS organised a
district level SLD. The results of all
these were then taken to the state
level SLD.

After a gap of a few weeks, local level
SLDs were repeated with more
questions and with refinement.

District level SLD

A district level SLD was organised with
aview of flagging the insights gathered
from village SLDs for further dialogue
with district level officers, agencies and
community leaders. Organising a
district level SLD took considerable time
—for organising logistics, identification
of potential participants and so on. Key
participants at the district level SLD
include the district disaster
management officer, the District
Collector, officials from the fire service,
the forest department, insurance
companies, an officer from NABARD,
researchers, an agricultural research
center soil scientist, the Director of NGO
Coordination and Resource Center at
Nagappatinam, several NGOs, a local
cable TV operator, mobile operators,
farmer and fishermen leaders, and
women from SHGs. This was a day’s
workshop, which was attended by 40
participants.

State level SLD

The key learning and emerging issues
from the SLDs conducted at the village
and district levels were taken to a state
level SLD workshop. The state level SLD
(which was a day’s workshop) was
attended by state level officers such as the
Relief Commissioner, the Revenue
Secretary, officials from the meteorology
department, officers from insurance and
banks, NGOs, state-level and district
level fishermen and farmers’ leaders,
researchers among others.

Insights Emerging from the Local,
District and State Level SLDs

SLDs conducted at the village, district
and state levels indicated strong points of
convergence with respect to the
implications climate change has for
coastal regions. Perspectives on potential
courses of action, however, converged in
some points and diverged in others.

Where impacts of climate change are
concerned, perspectives on the threat to
coastal regions emerging from the IPCC
and other sources largely converged.
Villagers already believe they are losing
land to changes in sea-level — as the case
study documents, they could clearly
indicate regions where the ocean margin
has submerged large tracts of land
during recent memory. Much of the
coastal region is already below sea-level
and virtually all of it is within 5 meters of
it. Salinity increases due to
encroachment of sea water on coastal
lands and aquifers are also widely
recognised as likely to be exacerbated by
climate change. The impact of cyclones
on coastal areas was in the forefront of
the mind of most local actors as well -
along with the implications of any
increase in cyclonic frequency or
intensity. From the local perspective,
agricultural yields and production have



already decreased by at least 50% due to
natural disasters such as cyclones, sea
water and fresh water floods, land and
groundwater salinity.

Where response strategies were
concerned, approaches that emerged
regularly at all levels in the SLD process
included:

1. Structural control measures: In most
dialogues there was an initial
emphasis on the need for structural
measures (regulators, drainage
channels and river embankments) to
control flows and limit the ingress of
saline water.

2. Financial mechanisms: Improvements
in credit and insurance to reduce
reliance on informal systems, reduce
losses due to climate related events
and enable the development of new
economic activities were widely
identified as essential in order to

reduce the impacts of climate change.

3. Drinking water supply: Improvements
in drinking water supply to coastal
areas to enable populations to
remain as salinity increases.

4. Weather information and early warning:
Improvements in weather
information and early warning
systems were frequently identified as
akey need in response to projected
changes in weather patterns.
Weather information is currently
viewed as grossly inaccurate. Only
very obvious warnings at very
obvious times are issued, whereas
accurate predictions well in advance
were sought. Currently the fishing
population depends upon local
knowledge for 90% of their weather
forecast needs.

5. Shifting occupations: Improving the
ability of local populations to shift
occupations through education and
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skill acquisition in non-fishing and
non-farm activites was widely
identified as essential to respond to
the impacts of climate change on
coastal areas.

6. Crop shifting: Within agriculture,
shifting to salt resistant crops, in
particular traditional varieties of
paddy.

7. Development of infrastructure that is
adapted to projected changes: There
was substantial debate regarding
the type of houses that should be
constructed for people who live
close to the sea. Reinforced concrete
construction does not survive long
because the steel gets corroded very
quickly. Many suggested tiled
houses to cope with the corrosion
problem, but a few also argued that,
from the point of view of coping
with cyclones and high speed
winds, concrete houses are far
better.

8. Improving administrative capacities to
respond to extreme events. Floods,
cyclones, etc. happen every year but
the administrative capacity to
handle these disasters is often
viewed as inadequate and
unsustainable.

9. Improved environmental management:
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