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Introduction

Purpose

There is currently an abundance of documents, plans and policies that address
common issues faced in the mitigation, preparedness and relief phases of natural
disaster management. Yet for disaster recovery planners and policy makers, there is
no cohesivedocumented body of knowledge. It is conceded that preventive
measures are vital to reducing the more costly efforts of responding to disasters.
Nevertheless, in the post disaster situation, the availability of knowledge products
reflecting the practicesind lessons learned is critical for effective and sustainable
recovery. Unquestionably, a wealth of experience and expertise exists within
governments and organizations; however the majority of this knowledge is never
documented, compiled, nor shared.lliRg this knowledge gap is a key objective of
the International Recovery Platform amde Guidance Notes oRecovery: Climate
Changealong with its companion booklets, are an initial attempt to begin building a
knowledge base on disaster recovery. IRpel that this collection of the successes
and failures of past experiences in disaster recovery will serve to inform the planning
and implementation of future recovery initiatives.

Audience

The Guidance Notes on Recovery: Climate Chaagétended for us by
policymakers, planners, and implementers of local, regional and national government
bodies and all other organizations interested or engaged in facilitating a more
relevant, sustainable, and ris&ducing recovery process.

Content

The Guidance Note®n Recovery: Climate ChanglFaws from documented
experiences of past and present recovery efforts, collected through a desk review and
consultations with relevant experts. The collected materials are presented in the
form of cass, loosely organized undeseveral key issueand approaches The
document provides analysis wfany of thecases, highlighting key lessons and noting
points of caution and clarification. The case study format has been chosen in order to
provide a richer description of recoveapproaches, thus permitting the reader to
drawother lessongr conclusions relative taparticular context.

The document organizes the material loosely around the following issues:
1. Climate resilient livelihoods

2. Climate resilient infrastructure

3. Stronger institutions for climate resilient recovery

4. Community based approaches for climate resilience

5. Health and climate change

Introduction iv
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Implementing adaptation plans and strategies is a vital next step in recovery
programs, but is not an easy task foettecision maker. It difficult for a manager
responsible for post disaster recovery to understand hointiegrate climate change
predictions into the recovery planningVhere does the process startPhe
Implementation Guide in Chapter7 attempts to proide some tols which can
facilitate these decisions.

Definitions as used in the document

Climate changeRefers to a change in the state of the climate that can be identified
(e.g., by using statistical tests) by changes in the mean and/or the vayialbilils
properties, and that persists for an extended period, typically decades or longer.
(IPCC 2007)

Note that the definition of climate change used in the United Nations Framework
Convention on Climate Change is more restricted, as it includes oy thanges
which are attributable directly or indirectly to human activity. (UNISDR, 2004)

Adaptation: refers to adjustments in ecological, social, or economic systems in
response to actual or expected climatic stimuli and their effects or impactsetsref

to changes in processes, practices, and structures to moderate potential damages or
to benefit from opportunities associated with climate chang@CC TAR, 2001;
Compiled by Dr. Barry SmitGihapter 18, page number 879)

It is recognized that while dain activities or projects presented in thH@uidance
Notes have met with success in a given context, there is no guarantee that the same
activity will generate similar results across all contexts.  Cultural norms,
socioeconomic contexts, and myriad othiactors will influence the process and
outcome of any planned activity. Therefore, the following case studies are not
intended as prescriptive solutions to be applied, but rather as experiences to inspire,
to generate contextually relevant ideas, and wdhappropriate, to adapt and apply.

Introduction v
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| SE
Why Consider

Climate Change in
Recovery?

Theclimate is changing. This is no longer an issue to be debated. Climate change is a
global problem, but it affects people in different locations differently. In spite of
mitigation efforts, certain levels of climate change are inevitable due to the
greenhowsse gases that have already been emitted. Climate change is a key causative
factor in increased heat waves, floods, droughts, intense tropical cyclones, and higher
sea levels. Susceptibility to these hazards is also increasing due to continuing poverty
and social vulnerability, poorly planned urbanization, environmental degradation,
and population growth. These impacts will fall disproportionately on developing
countries, and particularly the poorest of those. Climate change adaptation is
therefore not an ofion but a necessity, and even more so in pdisaster recovery
programs.

Adaptation to climate change is already taking place, but on a limited basis. In spite of
the adverse impacts of climate change, people have adopted a variety of successful
adaptive and mitigation strategies which are worth sharing. For example,
communities have long adapted to the impacts of climate by modifying existing
practices, employing traditional practices that include crop diversification, changing
the period or duration offishing and hunting seasons, raising awareness and
education of relevant issues, developing social networks, installing irrigation and
water management systems, promoting disaster risk management, and purchasing
insurance. Thus, we need tonsiderablalter the way we approach future recovery
programs and find ways to mainstream climate change adaptation.

Climate change adaptation and disaster risk reduction efforts shacemmon
characteristic: they are not sectors in and of themselves, but must bepmated in

the postdisaster recovery phase into the policies of other sectors, such as agriculture,
water resources, health, land use, the environment, finance, and planning. There are
also linkages with other policies, most notably poverty eradicatiealth, education,

and planning for sustainable development. In most of the past recovery initiatives,
the abovementioned policy fields were pursued largely in isolation from one another.
However, many countries are seeing the shortcomings of such aaleafiproach,

and are now looking for ways to incorporate climate change adaptation and disaster
risk reduction into their development planning. However, it is local governments that
are really taking the initiative to deal with the two issues in a coheseyt

Why Consider Climate Change in Recovery? |1
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Climate change and adaptation

In recent years, the world has experienced many disastrous climatic events. There is a
great deal of documentation highlighting very alarming findings on global warming.
For example, the arctic region has recorded wirteenperature increases of-80C

and severe reductions in sée areas, and there has been widespread melting of
glacial ice and snow caps, such as at the Himalayan glacial retreat at Gangotri in India
and Nepal. There has been an increase in global axdsgperatures as well as
cases of extreme temperatures, as exemplified by heat waves in France and Spain.
There is evidence of an increase in intense tropical cyclone activity in the North
Atlantic, and precipitation has increased considerably in ceAsl, northern Europe,

and the eastern parts of North and South America. Sea levels are rising in Bangladesh,
the Maldives, and Kiribati, while rainfall has declined in the Sahel region of Africa, the
Mediterranean, southern Africa, and parts of southegigXIPCC, 2007).

If the current trends in climate change continue, there is every possibility that
temperature extremes, heat wavedroughtsand heavy precipitation events will
occur more frequently. Globally, it is the poor who tend to be more dependan
climatesensitive resources for their livelihoods. Natural resources and the
environment are being impacted negatively (degraded) by climate change.
Vulnerability to future disasters will be determined by both climate change and
poverty factors, as weas the ability of people to take action to minimize the
negative impacts and maximize any benefits from such changes. For example, the
poorest of the poor people in India, Bangladesh, Pakistan, and many other Asian
countries are already forced to stay the most disasteprone areas, such as flood
plains, lowlying and unprotected coastal areas, and eroded hillsides. Even modest
changes in climatic hazards will quickly push households beyond their ability to
flexibly adapt and cope with the situation.

Climate change must be considered in lbexgn development planning because in
many contexts, current activities may irreversibly constrain future adaptation to the
impacts of climate change. Consider, for example, the destruction of coastal
mangroves orhie development of human settlements in CRZ areas that are likely to
be particularly exposed to climate change. It is important to consider-teear
policies in such instances, in addition to the léegn implications of climate change.

Societies have aoihg record of managing the impacts of climatuenced or
weatherrelated events. It is relatively difficult for individuals or communities to
mitigate climate change, but it is easier for them to adapt to its effects locally as the
impacts become moreriportant and more urgent. However, regardless of the scale
of mitigation efforts that are undertaken over the next two to three decades,
additional adaptations will have to be made to reduce the adverse impacts of
projected climate change and variabilitAdaptations can reduce vulnerability,
especially when they are embedded in broader policy initiatives duringdisester
recovery and in development programs. The integration of adaptation processes may
be factored into the program and projects of theuotry program cycle of the

Why Consider Climate Change in Recovery? | 2
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UN/bilateral donor agencies, or the fiyear planning processes of national
governments,or it may start with the initiation of postlisaster recovery needs
assessments, conducted as part of a recovery program. Internationairgi@md
national governments should ensure that climéiendly measures form a core part

of any recovery planning effort. For example, when bridges and highways are rebuilt
after a disaster, or when energy systems and services in coastal areas are being
restored after a tropical cyclone, they should be designed and built through a
partnership that includes climate experts and the development community (OECD,
2009).

Local level experience in adaptation and recovery

Adaptation refers to adjustments in ecological, social, or economic systems in
response to actual or expected climatic upheavals and their effects or impacts. It
refers to changes in processes, practices, and structures adopted to moderate
potential damager to maximize benefits from opportunities associated with climate
change. For example, quantitative information on global warming at the local level is
mostly unavailable, but is very important for convincing individual households to
adapt any new techgues or processes in making their planning decisions. This
demands an approach to adaptation that manages uncertainties and fosters adaptive
capacity. Adaptation is therefore not a choice between reducing general vulnerability
and preparing for specific hards, such as floods. Rather, adaptation requires both,
in an ongoing process of change whereby people can make informed decisions about
their lives and livelihoods in a changing climate (Pettengell, 2010).

Adaptations vary according to the system in wittieey occur, who undertakes them,

the climatic stimuli that prompts them, and their timing, functions, forms, and effects.
Adaptation to climate change has the potential to substantially reduce many of the
adverse impacts associated with it and to enhati@=beneficial impactsA practical
means of coping with changes and uncertainties in the climate, including variability
and extremes, is cultivating the ability to adapt. Enhancing adaptive capacity is
necessary for reducing vulnerability and increasesgilience to the adverse impacts

of climate change.

Recovery impacts are best observed and understood at the local level. Looking at
outcomes at the local level allows disaster managers and practitioners to understand
the actual impacts of recovery deoiss made at higher levels, allowing them to see
how recovery policies, programs, and projects are implemented on the ground and
what they actually deliver to people. Are individuals and households able to
strengthen their livelihoods, improve their qualitgf life, and reduce their
vulnerability to future climate change shocks and stresses?

Understanding local contexts and engaging local actors during recovery

Global climate change is translated into localized phenomena in response to local
natural features and other environmental, economic, and seupaditical factors. For

Why Consider Climate Change in Recovery? |3
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example, an increase in global mean temperature manifests locally as hotter days,
more intense storms, less rainfall, or changes in the onset date of monsoon seasons
and the length of gwing seasons. These climatic changes in turn affect local
livelihood activities, economic enterprises, health risks, and other factors.
Vulnerability and climate change adaptive capacity are cosgacific; thus, they are
realized locally. Anticipatedroactual climate change impacts shape adaptation
decisioamaking and actions. Individual and household decisions about livelihood
strategies and investments (e.g., crop selection, equipment purchases, skills training,
and contingency planning) representitife demonstrations of adaptation.

Challenges to recovery planning

In manydeveloping countries, communities are regularly exposed to tropical cyclones,
storm surges, floods, droughts, heat waves, and other-ciibmatic disasters like
earthquakes, landisles, and tsunamis. In coastal regions and island countries with
long monsooraffected coastlines and a number of major river deltas, the effects of
climate change and sea level rise, combined with increasing coastal development and

limited land use plarky 3 LINJ O A O0Sax AyONBIFaS G(GkKSas

their capacity to adapt to climate change. However, once a disaster is declared, a
relatively short period of time exists in which to plan and initiate recovery operations.
The task is huge bthe operation window is narrow. This period is a dynamic, urgent,
underresourced time when critical decisions concerning complex issues with long
term consequences must be made. Delays in recovery programming can compound
the damaging impacts of a disasteuch as when livelihood assets must be sold to
meet basic survival needs.

The other ongoing challenge is that concerns regarding poverty alleviation and
national food security will continue to dominate development adgs for the
foreseeable futurelndeed, food security crises that are partially induced by climate
change will reinforce the need for immediate action for reducing poverty. The link
between poverty and hunger in a changed climate scenario can be expected to
become a major driving force tfecisioamaking. A failure to adapt climate change
priorities to the sustainable recovery agenda for livelihoods and food security may
further aggravate the considerablack of understandinghat exists in developing
countries for the climate change agend

ClimateResilient Recovery (CRR)

The climate is a resource in itself, and it affects the productivity of other critical
resources, such as crops and livestock, forests, fisheries, and water resources. Natural
fluctuations in the climate, such as thoselated to the El Nifio and/or La Nina

C
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resources, and even to survive. In addition to natural climate variability;téwnyg
climate trends and climate change are already havingisaethible impact on
development. A clear example is the close link between rising temperatures in the
Himalayas and the incidence of glacier retreat and increased risk of potentially

Why Consider Climate Change in Recovery? | 4
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catastrophic glacial lake outburst flooding. A diverse range of developattivities,
from the design of hydropower facilities to rural development and settlement policies,
will need to adapt to such impacts.

Largescale postisaster recovery choices in habitat and infrastructure also have a
significanimpact on local andverall climate patterns. Ovaonstruction contributes

to the formation of urban heat islands; deforestation and changes in land use can
influence regional temperature; and increases in greenhouse gas concentrations and
rainfall patterns as a result ofdastrial activity are responsible for largeale climate
change.

Though the impacts of climate change are not yet equally obvious everywhere, future
projections and scenarios of the future impacts can in many cases justify ensuring
that adaptation resporss are built into planning. This is the case because (1) it can
be more cost effective to implement adaptation measures early, particularly for long
lived infrastructure, and (2) present development actions may irreversibly affect
future adaptation to thampacts of climate change. Examples include the destruction
of coastal mangroves and the building of human settlementeastalareas that are

likely to be particularly exposed to climate change.

Climateresilient recovery framework

Basic postlisasterNBE O2 SNE &GN} 6S3ASa AY G2 YSSi
through the recovery process. This refers to the opportunity to improve institutions,
infrastructure, and quality of life rather than merely restoring them to-gisaster

conditons. The pi I NB. 202SOGA DS 2F &0 dzh fiting F O] 0 ¢
vulnerabilities.

For the purposes of achieving recovery while considering climate change adaptation,
WodzAf R 0FO1 0SGUGSNR OFy 0SS dzyRSNERG22R (2
Enhancing the resilience of communitieduture climatic change events,

Creating a stronger infrastructure,

1
1
9 Strengthening institutions against the eventualities of cliewitange, and
1

Enabling sustainable recovery.

Typically, recovery initiatives to address or to respond to climate
changehave been embedded in broader policy initiatives related to such topics
as livelihood diversification, biodiversity conservation, the environment, and
disaster risk management. Therefore, many of the observations and
interpretations presented in these a@smight reflect an interaction between
climate change and other factors, rather than being the result of climate change
alone. An important criterion for the inclusion of cases was that any observations
or responses included in recovery initiatives orelepgment programs had to be
adopted as deliberate responses to climate triggers.

Why Consider Climate Change in Recovery? | 5
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Weather and climate related disasters account for over-tiials of all disaster
events and their significance is likely to increase with global warming. A majority of
climae change impacts will happen through intense climate variabaityy changes
such as heavy rainfall, reduced precipitation, more frequent cyclonic depressions
shifting of snow lines with direct implication for disaster risks. This may also add to
the degradation of natural resources, damage to infrastructure and food shortages
upon which livelihoods are basedll of these impact thdongerterm resilienceof
communitiesagainstdisasters

Both disaster risk reduction and climate change adaptation initiatives aim at reducing
the impacts of shocks by anticipating future risks and addressing vulnerabilities.
However, to make recovery intervention successful indfiag changing risidue to
climate change DRR initiatives should ensure that actions do not increase
vulnerability to climate change in the medium to lelegm, for examplerebuilding in
coastal areas which will be impacted by sea level rise in theefulthus, m
development planning, climate change risks will need to be considered systematically
along with disaster risk reduction in order to strengthen adaptation measures.
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Chapler
Enhancing Climate -

Resllient Livelihoods
In Recovery

Approach 1: Postlisaster recovery needs assessment & targeting
for livelihood recovery

Livelihood recovery of the poor @gscomplex issueand resources are shrinking while
the demand for recovery support is increasing year after yPapending on the
resources of time and money available to an agency, the best approach is often to
formulate targeting strategiedMany of the postflood recovery strategies that follow
have been understood for some time.

In recovery, the targeting strategy adopted to reach vulnerable people effectively
needs to be flexible enough to adapt to different phases and interventions. Targeting
can beby area (i.e., geographic targeting), or by group (i.e., administrative targeting).
It can mean letting an individual or family decide for themselves if they want to
participate (selargeting), or letting the community decide who will benefit from an
intervention and who will not (communifigased targeting). Climatehangeinduced
disasters like droughts are better identified using geographical coverage. Future
climate change scenarios could strengthen geographic targeting capabilities. Thus,
geographictargeting during longerm recovery correctly identifies the largest
number of needy households. However, it does not identify the most food/nutrient
unsecured households as it does not represent individual villages/communities and
households. The best aggach is often a combination of targeting strategies,
RSLISYRAY3 2y GKS AYyF2NXYIFOGA2Y T @LAflofS
money (WFP, 2006b; WB/IFPRI, 2002).

NGO assessments, including independent assessments, were generally positive with
regad to the impact of the 1998 Bangladesh pfiebd recovery program, especially

for those whose work included the provision of seeds, livestock and housing. The
overall success of NGOs in the recovery ph@asdl) can be attributed to longerm
involvemert in the affected aregswhichmeart that local organizations were able to
accurately identify the most vulnerable people. For example, a distressed persons list
was developed in consultation with village committees, beneficiary selection was
monitored bya field team, and attempts to corrupt the process were for the most
part contained by the strong leadership of the partners and the transparency of the
objectives and standards of their programs. Coordination and community
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participation were considered efttive, and attention to gender equality was
reasonable (Russell, 2000).

Casel: Cf SEAOAfAGE Ay Ff22R NBO2OSNE LINRINIYAaY VYSe (2

The Bangladesh Rural Advancement Committee (BRAC), the largest N
Bandadesh, provides some 3 million poor individuals, mainly women, with loan
productive purposes. A number of evaluations over the last five years have show
BRAC is effective in development work in terms of reducing poverty in a susta
fashiorp . w! / Qa NBalLRyaS (2 GKS TFt22Ra

until July 1999, covering 55 districts, with a total cost for the recovery phase of
US$680,000. It assisted about 850,000 flaffdcted women from landless an
marginal farminghouseholds. Since most development activities were suspen
BRAC diverted its staff to recovery activities. The strategy used by BRAC was 1
targeted people so that they could quickly get back to their own homes and/or re
to their regular incone-generating activities. The main sectors that BRAC worke
were agriculture, particularly the provision of seeds, social forestry, and sericu
poultry, fisheries, sanitation, and shelter. Most of these activities fed into lcieger
development pograms that BRAC was already running.

Some of the constraints faced by BRAC point to areas which require further atte
as part of an overall response. There was a lack of local varieties of rice, mustar:
and organic fertilizer. The price of seedent up in the postiood period. Seedling:
were not available in the local markets, and had to be purchased from governmer
local agencies that import seeds.

BRAC is praised in external monitoring reports for providing recovery aid in kin
cash Thus recipients could immediately plant the grains and vegetables, rather
losing time trying to obtain these inputs in the marketplace.

One of the main lessons from this good practice example is that NGOs with an o
development program are moskely to be effective in the recovery phase at target
poorer households and supporting their livelihoods (Russell, 2000).

Sources: BRAC (2000) Flood Relief and Rehabilitation Project. Julyl¥I9#9. Phase endireport.
Dhaka: BRAC, mimeo.

Lessol

9 The overall recovery success of NGOs can be attributed to theitdong
involvement in the affected areas. This means that local organizations
able to accurately identify the most vulnerable people and their needs, ar
redesign the intergntion as the recovery process was unfolding in ways
would reduce future

1 In the postflood recovery stage, upcaling preexisting developmen
programs of NGOsnd development agencies providgeater opportunities
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to mainstream risk reduction intoeselopment.

Recovery Needs Assessment

When the emergency is largely over asmme stability has returned tthe lives of

the affected population, it is worth taking the time to carry out an additional needs
l4a488aaYSyidod Ly 2NRSNI G2 LINAZNARGAT S 0O2YY
climate change scenario, a detailed needs assessment (possibly a second one
conducted after theinitial needs assessment for emergency intervention) with
reference to recovery with adaptation options should be carried out at the start of
the recovery phase. It could also be used as a means of attempting to understand
ways of more effectively buildinclimateresilient livelihoods. At this point, an RNA
conducted in consultation with the affected population coalzhsiderablyimprove

the recovery project, particularly in terms of promoting climeagsilient adaptation

(Beck, 1994). This needs assessnmtiative will result in the formulation of a long

term recovery program in each sector and geographic area, identifying opportunities
from both climate change adaptation and risk reduction perspectives. It will also help
to inform and guide the decimn-making process within the donor community with
regard to commitments and pledges for recovery, covering the initial and transitional
humanitarian phases, through to contributions channeled through reconstruction
conferences, consultative groups, and @thesource mobilization mechanisms.

Case2: GovernmentOwnershipin Needs Assessment: Key to the Recovery Program in Mozambique

Mozambique offers an example of a pasinflict country faced with major nature
disastersc drought, famine, floodgJust the drought of 19085 caused more thar
100,000 deaths). It also offers an example of recovery in an extremely poo
primarily subsistence livelihood population, but in a country favored by donors
receiving substaral amounts of both relief and recovery assistance.

Recovery was seen by the government as an opportunity to move parts of the cc
forward, acting as an engine for development. The World Bank and the goverr
rapidly conducted an overall damage andeds assessment after the 2000 floods
order to move the agenda swiftly away from emergency relief to recovery. Rec
should not merely restore the previous level of development but promote activ
that will lead to reductions in the vulnerability the population and infrastructure tc
future disasters. Several ministries and agencies at the national and local
undertook more detailed assessments for program planning purpbassd ona
feeling that beneficiary participation in assessment prmram design was not give
a high priority. The appeal document and-BOM produced for that meeting held
the International Reconstruction Conference, Rome on May 3000 had strong
government ownership, with additional support provided by UNDP thedWorld
Bank. In the appeal, the government stressed its commitment to mair
macroeconomic stability. Recovery expenditures were included in an addi
government budget, which was separate from the main budget, to avoid imbale
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with ongoing prgrams. The government aimed to ensure that recovery income
expenditures would have a neutrahpact on the national budget. The negati
SO02y2YAO AYLI Ola 2F GKS Fft22Ra 6 SNJ
conference. By 2001 the counthad returned to high annual levels of GDP grow
and the economic impact of the 2000 and 2001 disasters was not seen as a
economic factor in the mediusterm (Wiles et al., 2005). It seems to work favoura
for generating donors fund for Mozambigéleod recovery.

a2l ' YOAIljdzSQa NB O2 g Henbralyiphdary to HaeDeen effectiv
and well handled. Needs assessments related to the water resources sector som
go beyond current flood recovery and include considerations regardiray
vulnerability of water resources to climate change. The 2000 floods in Mozamk
demonstrated clearly that it is possible to make an impact and carry out exte
recovery activities when the disaster is high profile and large amounts of mone
donaed to the affected populations. The funding available through the reco
programs made it possible not only to repair or replace existing infrastructure, us
to higher standards, but also to build new facilities where none existed before. A
posh GADBS FSIHGdzNB 2F a2l YOoAljdzSQa NB(
reconstruction of damaged infrastructure. However, climate events in Mozamkt
such as thos¢hat occurred in 2000 and 200dndermined years of developmer
effort and the advems impact of future climate change may further sl
a2l I YOAIljdz2SQa RS@St2LISyided ' GKS yI
climate resilient adaptation measures into recovery needs assessment efforts ar
implementation of future recovennterventions.

Source: World Bank (2005).

Approach 2: Communitpased needs assessment and targeting
(CBT)

Need assessments at the community level should inform targeting criteria and, in
turn, suitable program activities. In communitgsed targeting @T), consulting
communities in a slowanset crisis can provide valuable inside information, resources,
and coping strategies for sharing available resources and identifying interventions
that build on community priorites and capacities during recovery gram
implementation. At the very least, agencies must be aware of existing community
based organizations and sbllp mechanisms. Interventions must strive to
strengthen theseas in the case of Seed Banksigp by SOS Sahel during the 1997
drought emergncy in Ethiopiawhichwere still in operation after the drought of
200405 (SOS Sahel, 2006). SOS Sahel facilitated traditional funeral associations to
design, implement, and evaluate the project, increasing local ownership. CBT can
reduce agency costs ssociated with administrative targeting. @mntralized
accountability is more likely when the community has some role and responsibility in
monitoring and evaluating the recovery program.
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Case3: Communitybased targeting in droughtindonesia

In Indonesia after the 1999 drought related to El Nifio, WFP worked with local NC
implement a formal survey and CBT to target urban slum dwellers affected by
food prices and having difficulties accessing enough food. CBT worked tedegtiviely
homogeneous slums, while unregistered slum dwellers risked being overlooked.
YySENbE& RARyQl YSIy (GKSe& 6SNB ySOSa
others in the neighborhood (WFP, 2000).

CBT works best:

9 In stable, norconflict stuations; where communities are cohesive and w
defined,

Where relatively large wealth differentials exist within communities,
Where not all wealth groups are equally affected by food insecurity,

When targeting a fairly large proportion of the community

=A =4 =4 =

When agencies can identify reliable community representatives accoun
for targeting the most vulnerable, and

9 When agencies prioritize monitoring and capacity building.

Previous experiences demonstrate that biases can silently influence targetiag for
variety of reasons. For example, it is difficult to select the beneficiaries of recovery
assistance that is delivered by NGOs particularly when those NGOs have previously
carried out development work in the affected communities. In addition, when the
government and military play a strong role in response and reconstruction activities,
effective and impartial targeting may be a problem where institutionalized
discrimination is embedded in rehabilitation and reconstruction efforts (Cosgrave and
Herson, 208). The problematic targeting during the Pakistan response to the 2005
earthquake led to discrimination against households headed by women, and the
needs of Afghan refugees who lacked Pakistani identity cards were largely overlooked
(Cosgrave and Herson0@B). This demonstrates the need for gendensitive
targeting. During the Bangladesh flood response of 1998 some agencies offset the
bias of targeting to beneficiaries who were already part of their regular programming
by delivering flood relief by areand selecting beneficiaries within those areas with

the assistance of village leaders, or local relief committees (Young and Associates,
2000). Using local knowledge to identify the poor can be a rapid and effective
method of targeting. In Orissa, limitéshowledge of the local context among only a
few aid agencies, and limited knowledge of the wider social economic profile of the
LR2NE SR G2 AylFOOdz2N» GS GFNBSGAY3 27F LIS
vulnerable people did not appear in the relaid recovery databases so they were

not targeted (IMM, 2001). However, this approach proved to be especially useful
during the response to Hurricane Mitch (Espacios consultores SA, 2000).
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Regardless of the targeting strategy used, more successful taggetitcomes are
associated with the following

1 People who benefit from a project can talk from finstnd experience about
project outcomes and impacts. At the same time, they may have a vested
interest in seeing the project continue and thus may be kstylto criticize
the project or discuss problems. Developing monitoring systems that seek
information from less biased sources can be a way around this. For example,
SCUK in Zimbabwe involved children in the monitoring of the use of
distributed relief (EUK, 2005b).

1 A multtagency structure and inteagency dialogue, where government and
non-government organizations are included in making targeting decisions.

1 An appeal process communicated clearly to communities: who to appeal to,
how appeals should be g#&ed out, and how appellants can expect to be
GNBFGSR O65CL5X Hnncouvd 22YSyQa | 0O0Sa
important, as women are often under social pressure not to complain.
Appeals need to be documented in order to track individual cases and to
monitor whether certain groups are systematically excluded or favored.

1 Adjustments to the targeting process to make it more responsive to local
realities. Adaptation of guidelines should be encouraged (not penalized), and
well documented to promote transpancy (DFID, 2006b; Oxfam, 2002).

1 Effective monitoring of the outcomes of targeting after distribution.
For further information, please consult:

www.savethechildren.org.uk/scuk _cache/scuk/cache/cmsattach/2008 CMTD_for_w
eb.pdf

www.ifpri.org/pubs/cp/targettransfers.htm
www.alnap.org/publications/gs_handbook/index.htm

Approach 3: Agricultural livelihood coping strategies

Reviving the agricultural economy is a crucial aspect of livelihood recdtesy.
therefore expected that a significant element of livelihood recovery will focus on
postdisaster agricultural rehabilitation and recovery.

Various desk review have shown that the majority of those who are affected by
climate change are poor farmers afishers in predominantly agricultural societies,
who need recovery support after cyclones, typhoons, floods, drought, and coastal
flooding. In many developing countries, there is a lack of consistent understanding of
the issue of livelihood recovery aftéoods. During postlisaster livelihood recovery,
poorer households usually take such steps as cutting back ofondrexpenditures

(this may last for a year after the peak of the floods), selling their assets, including
small livestock, and borrowing fmirchase food and cover other expenses. This is of
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particular importance due to the insufficient availability of credit. Poorer households
are forced to take exploitive loans from moneylenders or wealthier neighbours.
Another constraint is the general laof information disseminated to the community

on the recovery as opposed to that disseminated during the emergency/relief phase.
Additionally, there is very limited discussion of any wider potential impacts of the
recovery of the infrastructure, for exarigpthe likely socieeconomic benefits, gender
equality, or climate change and environmental impakkstably, more consideration

is needed today in the planning of infrastructure in the recovery phase to ensure
suitable attention to the issues mentionedaie.

There are three major challenges in livelihood recovery that climate change brings to
bear on rural communities:

T undermined sustainability of current livelihood strategies;
9 increased pressure on already depleted natural resource bases; and
T increasedlisaster risk from climate hazards.

Effective adaptation must therefore bring sustainable livelihoods, natural resource
management, and disaster risk reduction approaches to secure and enhance assets
within the scope of climate change analysis. Agricultaralso a major economic,
social, and cultural activity. Importantly, agriculture in its many different forms and
locations remains highly sensitive to climate variations, the dominant source of the
overall interannual variability of production in manggions, and continuing sources

of disruption to ecosystem services. For example, the El Nifio Southern Oscillation
phenomenon, with its associated cycles of droughts and flooding events, explains the
regional yield variation in various crops (Ferries, 1888 am, 2009a).

Local communities are large storehouses of knowledge and experience on coping
with climatic variability and extreme weather events. They have always aimed to
adapt to variations in their climate. To do that, they have made arrangementsi bas

on their resources and knowledge, which they have accumulated through their past
experiences with the climate and recent weather patterns. This includes times when
they have also been forced to react to and recover from extreme events, such as
floods, doughts, and hurricanes. Thus, traditional knowledge can help provide
efficient, appropriate, and timéested ways of devising and enabling adaptation to
climate change in communities that are feeling the effects of climate changes due to
global warming. &seral examples of local coping strategies are mentioned in recent
publications (UNFCCC 2006b, 2006¢, 2007a, 2007b). For example, farmers on Timor
Island have developed their own varieties of major staple crops to adapt to erratic
rainfall and cyclones artd ensure food security.

In Africa, Asia, South America, and Australia rural farmers have been practicing a
range of agricultural techniques as coping strategies and tactics to enable sustainable
food production and food security, and to deal with extreevents. These include
intercropping and crop diversification, use of home gardens, diversification of herds
and incomes (e.g., the introduction of sheep in place of goats in Bara province in
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Western Sudan), pruning and fertilizing to double tree denstied prevent soil
erosion in semarid areas (e.g., Senegal, Burkina Faso, Madagascar, and Zimbabwe),
manipulation of land use leading to land use conversion (e.g., a shift from livestock
farming to game farming in Southern Africa), and water conservétidmiques to

cope with arid conditions (such as the Zai technique in Burkina Faso, khadin in
Rajasthan in India, and tank irrigation in southern India). African farmers dig pits in
the soil to collect organic material carried by the wind during the dagse. At the

start of the rainy season, farmers add organic matter from animdigch attracts
termite activity resulting in termite tunnels that can collect rain deep enough so that

it does not evaporate, thus increasing soil fertility. In many locatiobsl and
individual movements and migration are also identified as adaptation options.

Caset: Ricein the Weeping Plain: Climate Change Adaptation in Thailand

Yasothorn, one of the 10 poorest provinces of Thailand, is part ofetipendary
W2 SSLIAY3A tEFAYZQ yIFYSR FFGSNI Ada o
Yasothorn Province are farmers. Most farms in Yasothorn arefe@inwith no
irrigation facilities. Jasmine rice is ligdgnsitive and has to be grown during taarar
months of the year. When there is no rain, rice plants are left to wither in the scor
sun

In 2007, farmers in Yasothorn Province, in northeast Thailand, experienced the I
dry spell during a rainy season in decades. The dry spell, I&stnglune until late
| dzZ3dza > NBRdJzZOSR ONRL) 8ASftRaz t2¢SN
security. The Meteorological Department suggests that the dry spell that occurr
2007 is not a ordime phenomenon, but part of a gradual trend that htkes/eloped in
the past decade, due to rising temperatures and changes in rainfall patterns cau:
climate change. The reduction in the frequency of depressions was significant, be
without them tropical storms and typhoons do not provide enough ciring the dry
season. Rainfall records for Yasothorn in the last decade show that the rair
arriving later and later each year, from a few days late to many weeks. When se
start late and rain does not fall, the impact on rice yields is sigmifi€ombined with
AYONBIF&aSa Ay GSYLISN)Y GdNB:E GKA& YSI)
greatly. Irregular weather in the form of hot and cold spells also causes pest atta
rice crops and fungal disease, reducing the quantity and qurdlifye crops. In 2007
9F NIK bSG C2dzyRIGA2Yy 69bCOX | LI NIy
Yasothorn on a pilot climatehange adaptation project for organic rice andfarm
water management systems. Compared with conventional chetioégsgid farming,
organic farming is less dependent onaffm inputs, requires less energy, and is m
environmentally sound. In 2008, Yasothorn was hit by drogghé worst in 57 years
The drought, which began in June and continued until the end of Augasle rice
cultivation very difficult. The problem was exacerbated by rain during the harve
months, which drowned many of the rice crops in the -lging plains that hac
managed to survive the drought.

Manoon Phupa, a farmer who joined the projemgatively designed his own windm
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pump from old billboard cubuts to drain and irrigate water from a new well th
Oxfam helped to build. The new well, in addition to his existing pond, was used to
his paddy fields during the prolonged dry spdiie also constructed dikes inside |
paddy fields to drain water from the pond to supply the paddies. Not only ha
learned how to grow rice with limited water, he has also diversified his food cro
include vegetables and fruit. Even though theudsbts in 2008 were more severe the
AY LINB@OA2dza @SIFNRAX aly22yQa ¢l SN Y
@AStRa 2F 020K 2FaYAYyS NXOS FyR ai
surplus for the market. During the drought in 2008agants used this efficient wate
management system, and were able to provide water for jasmine and sticky rice,
performed better. Manoon used a windmgbwered pump to supply the paddies wit
water during the drought period. Their darm watersupgdy system is simple, energ
STFAOASYGZ YR O2y@SyASylu S@Sy F2NJ

conditions, 89% of participating farmers were able to maintain an output of rice
was at least sufficient for their own household constiom with some household:
producing a surplus to sell at market. Overall rice production fell by almost 16 pe
a stark contrast to the 40 percent decrease in production experienced by farms
did not take part in the project.

The experiences frordrought affected areas showed that at the same place drot
events often occur with such frequency that people have no time to recover b
another drought hits. Results from case studies show that systemic changes in re
allocation, such as targed diversification of production systems, organic farming, .
better natural resource utilization perform better than current intensive agricultt
practices. In Yasothorn, intensive agricultural practices using chemical fertilizers
losses of 5600 percent in 2008. Experimentation results show that organic rice pl
are physically healthier and stronger than Amganic plants, and organic fields a
also more fertile and can retain more moisture compared to chemically fertilized fi
Hence, nore consideration needs to given to orgafdaeming households, as the
produce better yields than their chemidatensive counterparts.

There are many potential adaptation options available if marginal changes are mi
existing agricultural systemsnd these are often variations of existing climate 1
management. We show that the implementation of these options is likely to |
substantial benefits under moderate climate change for some cropping system
that they can be potentially incorporateinto recovery planning and implementatio
However, there are limits to their effectiveness under more severe climate ch
scenarios, potential GHG mitigation, and longer term clirnesdient recovery.

Sourcehttp:/Aww.oxfam.org.uk/resources/policy/climate_change/climashangecasestudy-
thailand.html
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Lessol

1 Access to information is key. While the farmers were well aware that
weatherwas changing, they needed the external input about climate che
to be able to make informed decisions about their future activities.

1 These solutions can only be implemented in an enabling environment, v
in this case involved NGO grants and techisiggport.

9 Finally it can be concluded that national adaptation planning must there
consider the processes that can provide the information, sesyi@nd
enabling environment tawommunities living in poverty to adapt to clima
change.

Many agricultural interventions emphasizing various water usagel avater
conservation strategies includingrracing, surface water and groundwater irrigation,
and diversification in agriculture, are appropriate measures for dealing with drought.
In Latin Amdca, local coping strategies include a variety of agricultural practices,
ecosystem protection measures, and methods to adapt to extreme events. Farmers
AY t SNHz KI @S 0SSy dzaAy3a Iy FyOASYyd ANNR-:
g1 NHzZQ> 2 Ngridlitude nvBich makasdt possible to bring into production the
low-lying, floodprone, poorly drained lands found all over the Altiplano. The shallow
canals provide moisture during droughts and drainage during the rainy season. When
filled with water tiey also create a microclimate that acts as a buffer against night
time frosts. The waru system provides farmers with greater harvest security and
reduces the risks associated with frosts and drought. In Mexico, the Cajete Terrace
agraecosystems have bedém place for three thousand years in the hillside regions in
Tlaxcala. In these rafied corrcbeancsquash agro ecosystems, food is grown on
steep erosiorprone slopes. Rainfall is concentrated between May and September
and often occurs in sudden downpou&oping terraces feed excess water into tanks
(cajetes). The water, which would otherwise not be absorbed into the soil, is collected
inside the tanks and slowly percolates into the surrounding soil after the rain has
ended. Eroded soils are also trappedide the tanks, preventing soil loss down the
slope. Nutrient rich soils from inside of the tanks are later gathered and distributed to
the fields.

In changing climate situations, successful agricultural recovery interventions in post
disaster contextgfollowing cyclones, floods, and droughts) generally include the
supply of specific varieties of seeds (&sesel), which may differ depending on the
response phase, available effective crop growing period, and the development of key
saline embankments.
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Caseb: Adaptive rice farming system in Thailand

In Orissa, the large volumes of standing water in most areas after the 1999 «
cyclone necessitated the use of particular local varieties of seeds with a |
maturation period ofup to 180 days. Many communities expressed concerns abou
damage of saline intrusion in some of the coastal villages and the need to resto
saline embankments to avoid additional water intrusion and further damage (U
2002). Once again, goodggtices point to the need to consult with communitie
especially regarding the varieties of seeds that are most suitable for the local cc
given the established local practices and changes in the soil environment as a re
the flood waters.Thisseems to have been overlooked during the cyclone and fl
response in Mozambique (Wiles et al., 2005).

Rural communities and cultures in many countries have successfully developed by
mastering the ability to adapt to climatic conditions. However, inldsefew decades

there has been dramatic growth in the human population. This has led to increased
input costs, and is imposing unprecedented pressures on natural ecosystems and on
existing agricultural production systems. In addition to this pressurgetses are
expected to face changes in the climate, such as more floods and drought events, at
an unprecedented rate. Given their very tenuous economic scenarios, farmers
around the world have been struggling to maintain their incomes by continuously
trying to increase yields in their production systems. But these higher producing
systems have often become more vulnerable to climate variability and climate
change. Agricultural production systems are in immediate need of effective adaptive
strategies to oveeome these expected.

Some of the following case studies address crops, fisheries, and livestock separately,
and have been conducted with the intent of identifying innovative management
practices better able to cope with climate change and variabilitho&tih these
studies have proven very valuable in advancing the understanding of the existing
interactions of climate with agriculture, efforts should be made to work toward {arge
scale application at the farm level, integrating production activities.
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Caseb: Floatinggardens Adapteion to floods in Bangladesh

First, a floating raft is built using water hyacinth, which is a type of hydro plant (f
which grow in water). The rafts vary in size, depending on the space availableea
size of the family. They may be-Bdm long, about 2m wide, and around 1m deep.

Natural compost is added to the raft and allowed to decompose. The structure ¢
floating raft is strengthened with bamboo.

Vegetables seeds are then planted. In thany season, cucumber, eggpls
(aubergine), and different types of gourd vegetalgleg., okra) are planted along wit
herbs (e.g., basil) and spices (e.g., turmeric). In the winter season, beans, ton
cauliflower, cabbage, potatoes, radishes, crand onions are grown, as are het
and spices such as ginger, mustard, and chili.

A fence can be put round the floating garden to protect the vegetables from
ducks, and other predators. Once the raft is built, it is tied to a post to keepnit
floating away when the flood waters come. As the land floods, the raft will float uf
the vegetables will be safe.

Lessos

1 Seedbeds can be prepared or arranged on floating platforms made of
plants as banana or bamboo plants.

1 Seed containers cabe kept hanging from the ceiling of the house and
from the trees. Seeds may also be preserved in the houses of relatives w!
on higher ground that is safe from flooding.

CimateNBa&Af ASyd FTAAKSNASAQ | RILIWIGAZ2ya (2

Inland fisheries ar¢hreatened by changes in precipitation and water management.
The frequency and intensity of extreme climate events is likely to have a major
impact on future fishgrproduction in both inland and marine systems. Reducing fish
mortality in the majority of iSheries is the principal feasible means of reducing the
impacts of climate changés dimate change and climate variability have occurred
throughout history matural systems, and the fisheries based on them, have
developed a capacity to adapt that wilelp them mitigate the impact of future
changes. Future sustainable fisheries depend on the effective management of fishing
activity, which in turn requires an understanding of the effects of climate change on
the productivity and distribution of exploitestocks.

Floods and annual flooding are very common in many parts of Asia. However, recent
experiences show that both the frequency and intensity of floods has increased, and
every year many parts of those countries are devastated by floods and therefore
sufer losses to their agricultural crops, livestock, and other assets. Several reports
have shown that personal perceptions and scientific analysis both indicate that the
seasonal cycles and rainfall patterns have changed across many parts of Bangladesh
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(FAO, 2006; UNDP, 2007). The global circulation model (GCM) results predict an
average temperature increase in Bangladesh due to climate change of 1.0°C by 2030
and 1.4°C by 2050. It also suggests that monsoon precipitation is likely to increase by
approximaely 7% by 2050, a situation that could cause increased flooding in the
future.

Each year hundreds and thousands of traditional ponds drift due to floods. This
results in the loss of fish, which in turn results in financial losses for poor fish farmers.
Fbods further aggravate situations in many countries like Bangladesh, India,
Indonesia, and the Philippines, especially in coastal deltas where flooding combined
with rising sea levels are affecting the livelihoods of people in the inland fisheries
sector.Since 1980 commercial shrimp farming has been developed on a large scale.
Since much of the land has been enclosed by shrimp farmers in these areas, people
have been forced to adopt innovative alternate technologies. Sometimes, they are
assisted by the gevnment under posflood rehabilitation and recovery programs.
However, that assistance is constrained by the initial investment and technologies
availability to farming communitiegVhen land is limited due to floods, people face a
constant threat of hungr. Why not try and use flooded land as a resouie is an
opportunity to develop a lonterm solution to the problem. Therefore, adaptations

to the changing hydrodynamic phenomena should be further explored and
implemented in order to avoid or redutiee devastating effects of floods.

Cage aquaculture is a fish culture strategy that has been relatively recently adopted in
such countries as Thailand, India, and Bangladesh. Fish are cultured in cgoges in
bodies of water such a#vers, canals and wiinds by individuals or communities
(Case Y. Cage aquacultugives local people acceasscommon bodies of water.
Cage aquaculture offemor people the opportunity to make a livinging
household ponds and waterlogged areas for fish culture (McAndg802). A
potential fish farmer can produce fish in an existing pond without destroying its sport
fishing and without having to invest large amounts of capital for construction or
equipment. This allows a potential farmer to try fish culture without unoeable

risks. The cages are made of metal nets and are sunk in a body of water. The cultured
fisheither feedon the nutrient properties of the water or are fed manually.

Caser: CommunityBased Fishing Scheme in Gaibandha, Bangtades

In Bharar Daha, a village 8 km away from Gaibandha, the NGO Practical Ac
helping families who have been displaced by flooding and river erosion to rebuilc
lives through a communitpased fishing scheme. The scheme is benefiting
families all of whom have been forced off their land and are now living on
governmentbuilt flood embankment. Before the scheme, the families relied on
income of men who would work as day laborers or rickshaw pullers. They \
struggle to earn enough mey during the annual floods when work is harder to finc

Under the communitypased fishing scheme, the community formed a committee
run the scheme, and established a joint bank account. Fishers were granted a le
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use the local governmermiwned pord for their fishing activities, and this was or
granted because of this communibased approach. Practical Action then carried
training in fishing techniques to help families earn additional income throughou
year, and particularly during the anal floods. The women of the community we
GNFAYSR Ay WFA&AK OF3S OdzZ (dz2NBQY dza)
tilapia for eating and selling on the market.

The advantages of cage aquaculture are:

1 Many types of water resources can b&ed, including lakes, reservoirs, pon
strip pits, streams, and rivevehere fishotherwise could not be harvested;

1 Arrelatively low initial investmentasall that is requireds an existing body o
water.

9 It allows the use of public bodies of wafer fish production and allows spo
fishing ponds to be used for the culture of other species.

Lessos

1 As part of the preparedness as well as the recovery support measures ac
for fish culture, raise the height of the banks of ponds that areiskt of
inundation by floodwaters to protect fish from escapirypossible, attact
nets securely to the surface of the banks or to tree branches to keep fish
escaping.

9 Catch the fish prematurely and prepare for cage aquaculture.

Fighting salinitythrough traditional practices

Sri Lanka has experienced an increase in temperatures and relatively low rainfall for
an extended period over the last 20 years, leading to a decrease in ground water
levels. At the same time, a@ncreased sea level has alsaused sea water intrusion

into coastal lagoons and estuary systems, causing the destruction andreloge of
existing habitats. Salt water in Sri Lanka's coastal rice fields is a problem that is certain
to get worse as sea levels rise.

Forgotten types bindigenous rice may offer a honggown solution to the increasing

soil salinity. There are around 2,000 traditional rice varieties in Sri Lanka. Many are
very high in nutritional value and have medicinal properties, and most are resistant to
extreme droght conditions, diseases, and pests. These varieties were traditionally
grown using natural inputs such as organic manure, and no chemical fertilizers or
pesticides were used. Farmers have worked on a number of trials on various rice
varieties of traditioml and modern rice which are salit@erant, temperature
resistant, and pestesistant to see if they could withstand salinity.
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CaseB: A new lease on life in Hambantotaith traditional salinity-resistant rice

For rice farmers in €igahalanda, in the Hambantota district of southern Sri La
increased salinity in their watdogged fields was a grave problem causing their yi
to drop steeply. Some were getting less than half the expected yield. The farmers
not find a vialle solution for the creeping salinity, which was aggravated by the :
Indian Ocean Tsunami and a lack of fresh irrigation water, and feared that ever
their fields would be left barren.

One such farmer was 4@ar old S. Ranjith. Nearing desperatitws local farmers
organization tried to appeal to various government institutions about their plight,
with little success. Today Ranjith has managed to reverse his destiny. He i
producing seed paddy out of his eaada-half acre field. The seet of his succes
does not lie in complicated engineering feats or advanced science, but in
forgotten traditional rice varieties that haven ageold ability to resist high salinity i
soil and water.

Together with 16 other local farmers, Ranjithndacted trials using 10 differer
varieties of traditional rice through a program conducted by the National Federati
Traditional Seeds and Aggesources and supported by a leading NGO. For the
time, the farmers were given the choice of 'varisglection' and asked to score tt
different rice types according to crop duration, plant height, grain quality, and y
The four highest scoring of the ten varieties were then promoted through fai
organizations as hardy, saline tolerant and highliugice that were well suited fol
coastal rice paddies.

Ranjith has cultivated his field for the third time with traditional varieties, shunninc
hybrids promoted by the country's agricultural departments. His inputs arefganic
manure and less @mical pest control. Although traditional rice does not produce
yields of hybrid varieties, his profits remain high. Traditional rice is purchasec
higher price by the Federation and therdrigh consumer demand today for these re
rice types. Ta application of organic fertilizer has begun to ease the soil sa
problem as well.

"We were on the verge of abandoning our fields. The introduction of traditional
has given a new lease on life to us and these fields," said Rahgitis now a certifiec
traditional rice grower and seed producer.

Sourcehttp://practicalaction.org/disastereduction/climatechange_ricebiodiversity

Approach 4Protect indigenous varieties to improve livelihoods and
biodiversity

Cased: Surviving the Friaje: Freak freeze conditions in Peru

The indigenous communities living high up in the Andes (4,d0R00 meters above
sea level) are soeof the poorest and most vulnerable people in Peru. These iso

Enhancing Climate -Resilient Livelihoods in Recovery | 21


http://practicalaction.org/disaster-reduction/climatechange_ricebiodiversity

GUIDANCE NOTE ON REC OVERY: CLIMATE CHANG E

rural communities are often forgotten, and receive little or no government help. T
is practically no vegetation at this altitude and communities are highly susceptit
adverse weathr conditions. They depend entirely on alpacas and potatoes for

their livelihood and staple diet.

The effects of climate change have already taken an increasing toll on the poore
the most remote communities in the Andes, many of whom live 4r@e€rs above
sea level. The "Friaje" of recent winters, a phenomenon of intense cold 1
experienced so extremely before, is challenging highland communities' abiliti
survive. In 2003, when temperatures dropped-35°C, 50 children died and as ma
as 13,000 people suffered severe hypothermia, bronchitis, and pneumonic
estimated 50 70% of alpacas perished and many more were left exhausted and |
to disease.

Growing nutritious food using hydroponic systems

When the cold hits, and the landiés up, what little vegetation there is blows awe
Barley grains fetched from the valley floowith the help of healthier alpacasare
grown in a trough of water. The barley is milled, enriched with syrup, and formec
blocks. Needing only sunliglind water the whole process takes just two weeks. Tt
high energy blocks of barley keep the alpacas healthy and strong when no other-
available.

Protecting indigenous potato biodiversity

There are 256 varieties of potato that can survive the harsh conditions of the
Andes. Practical Action is helping families living at altitudes of 3,800 ft. to maintal
crucial biodiversity by developing varieties of local potatoes, as well asving
technical aspects of production. A revolving fund for accessing native potato seet
seeders for local production has been established. Ongoing technical assiste
being established through the training of 40 Quechuan farmers, chosen b
community themselves, as technological leaders. These methods ensure peof
able to get enough to eat, as well as to earn an income at local markets. The prc
benefiting 600 peasant families in the Quechuan communities living in the high
of Canchis, Sicuani, and Cusco and it is hoped that the project will ultimately be ¢
reach 1,500 families in total.

"As a farmer, | knew very little about plagues. | had no idea where they came
or what their lives were like. Now | know about tivedi of these harmful insec
and | have learned new sowing techniques. | am becoming a field research
am now applying some of the practices that | learned at the training sessions
also explain many of the practices that | learned from my paremd
grandparents, which | realize are very valuable, because | know they are goo

-Abrahan Quo Apaza, farmer from the Pumarorcco community

Source: http://practicalaction.org/disasterreduction/climatechange_friaje
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Approach 5: Climatgroof livelihood recovery through asset
protection

Livestock replacement

In terms of asset protection, the supply of replacement livestock, livestock fodder,
and health treatment for surviving animals has proved to be an important
component of livelihood recovgrinterventions in the aftermath of cyclones, floods,
and droughts Case 1P Restoring small farm livestock activities is also seen as one
intervention that quickly helps livelihood recovery and improves food security. In
Orissa, the replacement of livesk, including the provision of cows, poultry, goats,
and buffalos, as well as livestock fodder, proved to be very effective in livelihood
recovery (IMM, 2001).

CaselQ: Livestock asset recovery in drought, Anantapur

Ownership of \restock, especially in arid, searid and other norcongenial rairfed

settings, is a critical component of livelihood security. Being more drought res
than crops, livestock can provide a safety net against drought, spreading the risl
providinga more even stream of income to eliminate seasonal hunger. But the
mounting evidence that increased reliance on livestock dry land pastures col
counterproductive if it leads to further over grazing and land degradation.

International experienceshows that there are arid lands where rainfall fluctuatic
occur (a) from year to year; and (b) in cycles of dry years followed by wetter yeai
difficult to formulate strategies and grazing management plans to cope with

variability. The lighstocking required to match average rainfall can reduce the ris
forage deficit and financial loss due to death and starvation of animals in low re
years. However, this implies lower incomes in good years, although conserving

may produce hdghier animals that command higher prices.

Instead, livestock policies in arid areas should facilitate rapid destocking in bad
through opportunistic herding strategies that rapidly adjust grazing pressure
ecological conditions, instead of assugthat a single stocking rate will be approprie
for all years. But the larger message is that sustainability of livestock manage
must be enhanced in volatile environments by developing support systems for-v
resilient livestock systems and payidgse attention to ecosystem productivity ar
sustainability.

In areas such as Anantapur, farmers tend to have a large number of small rum
which, though drought resilient, can be more damaging to pastures. Howevel
market for this produce is grang. Sheep and goats comprise roughly 70% of
livestock population in these areas, with the remainder serving as milch animals.
is much global evidence of the pasture damage that can occur with an overreliar
goats. The strategy used by theaalholder mixed (crofivestock) communities is tc
purchase animals during the rainy season, when fodder is available, and sell
during the summer season when there is a shortage of fodder. But the gr
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incidence of drought in recent years has aiimited to a sharp decline in livestoc
populations. There is a need for biomass intensification targeting small rumina
these rainfed areas for more secure and productive livestock systems. Other solt
include promoting the production of foddstielding crops, the development of fodds
banks, and the chopping of fodder by farmers under-faihor irrigated conditions tc
overcome the shortage of green fodder during rabi, when the rainy season
Agricultureembedded livestock systems have eattgic advantage and yield multip
benefits.

Source: World Bank (2008)

Approach 6: Climate friendly natural resource use in recovery

Casell Improving farm income in serrarid Brazil: Photevoltaic water pumping systems

PintadasSolar is a pilot project in Pintadas, a municipality of 11,000 inhabit
located in the interior of the state of Bahia, Northeast Brazil. The regic
characterized by a serarid climate with hot temperatures, very little precipitatiol
sandy soil, ath extended periods of drought, which are increasing due to clin
change.

The community of Pintadasn the Bahia state of Brazil, is suffering increasil
severe droughts linked to climate change. There is a high demand for legume:
local and national markets, and a potential to cultivate a greater area of land fo
purpose, but opportunitieso expand local agricultural practices in this direction
restricted by the absence of an efficient, ceffective irrigation system. Further, th
high insulation rate of the area makes it extremely suitable for effective solar el
systems. This pject seeks to improve agricultural productivity in this increasir
droughtprone region through the implementation of a more efficient system
irrigation which uses a photeoltaic (solar) energy system, which is sustainable
feasible in terms of wsand maintenance by the local community. This project
sustainable, technological approach to adapting to and mitigating climate ch:
The project consists of the installation of an electric water pump powered by
photovoltaic (PV) energy andrmmnected to a drigrrigation system on a family farr
in Pintadas.

Theproject hadosteredan integrated development approach to commun
adaptation and mitigation to climate change dnyiculatingthe use of water
efficiency and clean energy technolegjito improve agricultural practices to enhan
food security and generate income. Links with the growing biofuel industry are
being made.
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Approach 7: Compostingfuturistic adaptation and mitigation
initiative for solid wastemanagement

Solid wast management is a common, as well as a primary, environmental concern
for many cities in developing countries. The open dumping of solid waste is a typical
problem, but often local urban agencies and municipalities do not have the financial
capacity to estblish and operate sanitary landfills. To address these problems, many
cities are promoting the 3Rs (reduce, reuse, and recycle) concept and trying to reduce
the amount of waste generation at the source rather than later at the-@raipe
phase. Compostiorganic waste is both an adaptation and mitigation initiative. This
can also prevent greenhouse gas emissions at the final disposal site to some extent.
An exceptional example is Surabaya City in Indonesia, which has posted outstanding
achievements in scessfully reducing the amount of waste generated by targeting
organic waste first, rather than implementing a comprehensive 3Rs program, and
promoting composting practices throughout the city by actively involving various
stakeholders. The city has becomaticeably cleaner and greener in a short period of
time, as acknowledged by many residents. Its achievements were honored with the
Adipura Award (Clean City Award) from the central government (IGES, 2009).

Casel2 Community solidvaste management model in Surabaya City, Indonesia

Surabaya City, the second largest city in Indonesia with a population of three n
has successfully reduced its waste generation by more than 20% over a short pe
time. The city has intensivefyyomoted composting practices by setting up more tr
a dozen composting centers and distributing thousands of compost baske
residents, and has actively involved residents and community groups in \
reduction activities by corganizing a communjitcleanup campaign with local NG(
private companies and the media. This model may be considered one of the o
GKFG OFy 06S NBLXAOFGSR Ay avYltf OAl
can reduce a large amount of waste in a few yeangrioyarily targeting organic waste
which usually makes up more than half the amount of municipal solid waste
mobilizing internal resources, specifically its residents, community groups, NGO
private companies.

{dzN} 6 @+ Q& & dzO O Steal stages. YFfst, dnyefficierf NABdAS was
management model was developed in one community. The composting center s
producing good quality compost (using the Takakura Method) in large quantities
separately collected organic waste from the coomity. This method was furthe
modified for use at each household over a period of a few months. Some houst¢
started producing compost from kitchen waste using compost baskets provide
Pusdakota and used the product for plants and flowers. Manysdianlds followed
suit, which changed the mindset of residents and discouraged the dumping of
on streets and in creeks. As a result, the community became greener and cleanel

Second, Surabaya City scaled up the project by adopting the same compuetiagl
at existing composting centers, establishing new centers, and distributing thousa
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compost baskets to residents. Local NGOs set up a network of comn
environmental leaders called environmental cadres, who teach the residents hc
producecompost from daily kitchen waste using the baskets. Pusdakota purchas:
compostproduced by basket users at IDR700 (USDO0.07) per kilogram, which en:
household to earn an income of IDR4,200 (USD0.42) a month by processit
kilogram of organic aste a day, as about 20 percent of the input ends up in the
product. Some people scale up their composting activities to increase their incor
collecting additional organic waste from other households, gardens, and stree
instead by sellingegdlings, herbs, and vegetables grown with the compost.

Third, the city, in collaboration with NGOs, private companies, and the m
organized a community cleanup campaign called the Green and Clean Campai
campaign grew popular due to the widesptemedia coverage in local papers and
TV programs, and thanks to the festilik award ceremony.

Constraints:

It is not easy to secure a market for compost and often demand fluctuates seast
In fact, Pusdakota stores a large stock of composh work space which coul
otherwise be used for increased production. Another challenge for NGOs
community groups is covering the capital costs of establishing a composting ¢
These are the two main reasons why there is still only one communitpasting
center in Surabaya even after years of success by Pusdakota.

Source: IGES, 2009.

¢KAad SEIYLXS aKz2¢a GKIFG {dN}IoleéelQa &dzOC
significant environmental benefits of reducing GHG gas emissions in a climate change
situation by adapting a simple efitendly composting practice at the local level.

Countries viich need to purchase carbon credits, including industrialized countries,

may consider this option by taking into account the positive impacts. However, at

present, the composting project is not registered as a CDM project but it will surely

be a potentialCDM initiative in the future. If a CDM methodology specialized for the
Surabaya model is developed, agreed upon by all stakeholders, and approved, the
implications would be enormous, as it has tangible-beoefits (social and
environmental impacts) and éhpotential to be replicated in many other cities.

Approach 8: Innovations in livelihood sector recovery

Recent studies have implicated climate chaingiiced floods and droughts as the
primary agents in human migration, cultural separation, and pomniatislocation.
Human migration due to climate change and environmental stress is a well
established survival strategy across continents, includingcadfiEurasia, South
America, and Australia.

Each year thousand of households are affected by floods mgl&#esh, India, Sri
Lanka, Indonesia, Vietnam, and other countries. The apparently infertile soil is left
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behind after floodwaters recede, leaving sand and silt to ctiverland. By simply
digging holes in these sandy residues and filling them with nearaampost, and
vegetable seeds, residents have shown that crops can thrive. In addition to producing
a high yield and being packed full of health benefits, crops like pumpkins can be
stored for up to a year, providing a crop for either consumption or dating times
when employment opportunities are low.

Casel3 Hope for Climate Change Refugees in Bangladesh

There is new hope for stretches of land across the vast delta where three great
meet. Bangladesh is prone to floodinn addition to experiencing monsoon rains, 1
slow cooking of the earth's atmosphere, according to theory, will release more \
from Himalayan glaciers above the flatlands of Bangladesh. Climate chang
scientists, also means higher tides in Bey of Bengal. The result is trillions more lit:
of water sloshing over the country, depositing billions of tons of sediment.

The new village of Amader Bandhan stands on a sandbar about 190 miles north
Bangladesh's capital Dhaka in the districGaibandha, and consists of 100 Haltk,
half-tin homes. Its population is drawn from the ranks of the country's climate chi
refugees.

In the last 18 years, Gaibandha had seen floods that used to only occur once e
years or once every 50 yma These are not freak events but reflect a pattern
significant change. Bangladesh has to cope with much more devastating floods
more often (Ramesh, 2007). Nowhere is the climate change impact more broac
than in thecharsof Gaibandha, isfals of sediment in watery channels, created by
swell of the rivers, monsoon rains, and sand carpeting, which can leave once
land useless. Local people have always faced seasonal loss in thkiftvgy terrain.
But global warming has acceMd this cycle of disaster.

Due to recurrent sand casting, the land was unable to support crops, but dedi
bDh | OGAGA&AGa AYIUNRBRIdzZOSR | WLIAG &aea
the sand and filled with compost and mud. Sweet gourds were planted, prov
vegetadles that can be pickled and sold during the monsoon, when the prices rise
family gets 50 pits. Usually when the rains come it is a disaster for them, but nov
will be able to save for hard times.

Lesson

9 The sandbar and other innovative techogies, such as floating gardens a
fish farming, can have a huge impact on the livelihoods of people whe
likely to suffer increased stress due to climatduced disasters in floegrone
areas in future.
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Casel4: Vertical Vegetable Gardens in Sri Lanka

People displaced by war in Sri Lanka enrich their diets by planting vertical veg
gardens that are resource efficient, cheap to establish, and even portatue
farmers in the north and east of Sri Lanka, achieving fardi livelihood security
seemed impossible in the midst of war and unrest in that region. By the time the
finally ended in May 2009, many of these farmers had become internally disp
persons (IDPs) residing in camps far from the lands they onteatad. WFP
provided dry rations for IDPs. Fresh vegetables were lacking because they
logistically difficult to supply. Working in Vavuniya District in the northeast,
International Water Management Institute (IWMI) provided a solution to 1
chdlenge

Planting vertical vegetable gardens, or vegetable towers, is an innovation pror
by the International Network of Resource Centers on Urban Agriculture and
security (RUAF Foundation, www.ruaf.org), of which IWMI is a member. IWMI i
the regional coordinator of the RUAFties Farming for the Future Program in So
Asia.

Setting up a vertical vegetable garden is simple and quick. A recycled poly sack
with a mixture of earth, sand, and cow dung. A pipe with spirally placed laola
plastic bottle with little holes in it is inserted into the middle of the sack. Bigger t
are made on the sack at intervals, where leafy vegetables, tuber crops or ¢
vegetables are planted. Several types of vegetables can be grown on dae
Generally, creepers and root vegetables are planted on top of the sack, and «
grow from the sides. Okra, aubergine (eggplant), tomato, radish, carrot, long

shake gourd, bitter gourd, capsicum, and chili have been successfully grown.

The verical garden is irrigated by simply pouring water into the pipe or plastic bc
from which it gradually seeps into the soil in the sack. The technique saves
because it is administered in trickles. Kitchen wastewater can be used, as it is ¢
rich in nutrients. The sacks occupy very little space. If a person shifts to ar
location, as do many IDPs, the garden can come along. Labor for maintenz
minimal compared with a traditional vegetable garden. The cost of setting

vertical vegetale garden measuring 48 centimeters in diameter and 168 centime
tall is US$10.

Having received permission for implementation from the Sri Lankan governt
IWMI and the Department of Agriculture trained agricultural extension staff
schoolchildrenand set up several demonstration plots. The technology
enthusiastically received by trainees, and 200 of the 300,000 IDPs were selec
initial implementation. As IWMI is a strong advocate of gender equality and ma
its projects have a gendeomponent, the Institute is especially pleased that m:
women have shown an interest in vertical gardens. Women in Sri Lanka, espec
rural areas, play a key role in procuring food and water for households, and
assists in identifying and evatuay watersaving technologies and best practices.
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Source: CGIAR, 2010, website accessed on 28 May 2010
http://Amww.cgiar.org/monthlystory/may_27_2010.html

Lesson

9 Vertical gardens areppropriate in any developing country with limited la
or water resources and have potential also in developed countries w
people prefer to grow their own vegetables.
For further information please see:
http://Aww.bothends.org/strategic/localcontributions bangladesh.pdf
http://maindb.unfccc.int/public/adaptation/adaptation_casestudy.pl?id_project=19
http://ruaf -asia.iwmi.org/

www.iwmi.org/Topics/Gender
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Adaptingto  Climate Chapter
Change: Build Stronger

Infrastructure to

Reduce Ri sk

Approach 1: Flooglesilient building in recovery

Following any sudden disaster, the permanent infrastructures that link industrial
centers with major areas of primary products and local livelihood activities, such as
roads, rdroads, and waterway networks, are affected most. The coastal and island
regions face the fury of cyclones, storms, coastal flooding, and other disasters. Even
without climate change, these regions of many countries are already severely
affected by climag variability and extremes, and they remain vulnerable to future
changes in the regional climate that could increase their risks. Climate change may
lead to industrial relocation, resulting either from deael rise in coastalone areas

or from transitims in agreecological zones. Additionally, these regions are facing
increasing environmental and socioeconomic pressures exacerbated by global
climate change and climate variability. If degel rise occurs, the effects on the many
harbors and ports arouhthe continent will be quite devastating economically for
many coastarone countries. Adaptation to climate change and variability is
ultimately an issue of both poslisaster recovery and sustainable development.

At present there is a considerable degr of climaterelated risk involved in
infrastructure recovery projects, and future climate scenario situations suggest
substantially higher risk as a result of increases in climate extremes and variability.
Climate change, if adaptations are not made ourtermeasures not taken, will
compromise the functionality of the existing infrastructure. The adequacy of the
infrastructure may be further challenged by its physical / mechanical aging. For
upcoming infrastructure recovery projects, it is possible toichmost of the damage
costs attributable to climate change, and it is possible to do this in aeffestive
manner, if climate proofing is undertaken at the design stage of the project.
Therefore, secalled recovery managers are urged to consider tkelitiood that
adverse weather will increase in frequency and interesiy that unfavorable climate
conditions will persist, and thus to develop climat®of recovery strategic plans to
enhance the environment for adaptation

The housing sector seems k@ave had the least successful pd&aster recovery
interventions over the last decade in Bangladesh. Major infrastructure projects after
the 1998 floods did not include individual housing rehabilitation and recovery, and
instead focused mainly on publidrastructure. It appears that housing interventions
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supported by NGOs since the 1988 floods, including the 1991 cyclone, have faced a
number of problems (ALNAP, 2002). Given the relatively large scale of the asset,
appropriate coverage and targeting haween problematic, with some benefits going

to the nonpoor and some overlaps in geographical coverage occurring. Much of the
housing provided through various interventions was better than that provided
through a housing replacement scheme, which incredglsecost and decreased the
numbers of people that could be helped. There was little coordination among
agencies in design. Problems with design ranged from buildings with too little floor
space, to the use of reinforced concrete pillars in inappropriatts,sand a lack of
participation of the affected population leading to inappropriate design. Also, there
was a wide variation in costs.

Year after year, floods threaten the homes and livelihoods of thousands of people in
vulnerable parts of Bangladestiet a few simple, cosfffective improvements can

help a house remain standing throughout the monsoon season. NGOs worked with
communities to develop simple designs, like a-faat high concrete plinth, which

will prevent a house being washed awayplifith raises a house up. It is made from

soil, a little cement, and some pieces of stone and brick, and unlike traditional
earthen floors that simply wash away, is strong and high enough to last through
repeated floodsBracings and fasteninggind the wallsF A Ny f & (G2 G(KS K2 dz
through a network of holes and notchest 2 OF f f & OF t f SdRd the WOt | Y
whole building can stay standing through the strongest of winds andAaimalsare
O2yaARSNBR Ay (KS LI I yaie, pouirgahd livedtatiOnave (0 2

a separate area in the improved houses, to improve hygiene and to ensure that the
henhouse can be picked up and carried to safety, out of the way of the floodwater.
Waterthirsty plantsare set around the house, such as bampbanana, hogla and

komici KS&@ WRNAY]l dzZLJQ FE22R 61 GSNJ FyR K2f
homestead remain intact. Most plants can be found growing wild locally, but a little

people power is heeded to get them in place (Practical Action, 2009).

9 Houses are raised off the ground on a 1m high concrete base.
1 Walls made from jute panels, strengthened with bamboo.
1 Bamboo and banana trees are planted to soak up the water.

Casel5: Floodresistant houses in rural settlements in Bgladesh

Wazuddin Fakirer Dangi, is a villdgeated 3 km from the river Padman Faridpur
District. This areaisinthe CHalr Yy Ra o. Sy 3l ft A yIYS F2
highly susceptible to severe flooding during the monsseason Villagers'houses
were provided by Practical Action, and designed to give them more protection
floods.Houses are built on a raised plinth made from sand, ¢lagd cement (meaning
it is less likely to be washed away in floods), and made using cengiletrs and
treated bamboo poles. Practical Action built the house using readily available
affordable materials, so that other families can copy the design and reap the be
of the improved structure. It is important to work with local commursitie choose the

Adapting to Climate Change: Build Stronger | nfrastructure to Reduce Risk | 31



GUIDANCE NOTE ON REC OVERY: CLIMATE CHANG E

best ideas, using local knowledge and local materials, which are affordable.

Two solid floor plinths can be mixed and finished for &¥¢. Durable wallsfor 10
houses can be builtom bamboo and jute for £62s little as£120 is enougfor all the
nuts and boltsneededto hold 20 houses together, through the worst conditipl
bringingthe total cost of planning and building a flooesistant house using all thes
techniquegto £172

{2dz2NDSayYy Ct22RAy3 Ay . ly3ftlRSaGKY ¢Sl OKSNDA&
http://www.climatechoices.org.uk/docs/bangladesh_pps_notes.pdf

Lesson

1 Recovery support for housing reconstruction should be based on indige
designs and adaptable to flooding, suahmovable housing or housing ma
from sturdier materials, and should use logahterials and labor where
feasible. This housing must be of the kind that can be rebuilt, repaire
expanded by owners.

Casel6: Floodresistant tousing;Adapting to climate change in Dhemaji, Assam

The district of Dhemaii is located in the foothills of Arunachal Pradesh on the nort
stretches of the Brahmaputra River with Subhasirthe one side and the Siang Ri\
on the other. Tribal communities like the Mishing, Deoribkina, and Miya Assames
live on the banks of the river and are mostly below the poverty line (BPL)
monsoon season in this subdivision starts in ApriyMand continues until
August/October. The floods in these areas are caused by excessive rains in Ari
Pradeshand nearby states, siltation, and change of river course deeasion.

The housing types in the rural Assam are stilted houses agdlSoR W/ K|
(hanging houses) that are desighfor flood adaptation. These types of houses
typically used by members of the Mishimigpal community who are familiar with living
near floodprone rivers. Traditionally, these houses were used to ggaearies from
floods. Other communities have also started following the same method for hot
The stilting is done using timber. Split bamboo mats are placed over the ba
framework to form the walls. Flooring is basically comprised of mats madaf aptit
bamboo or wooden planks. One of the most peculiar characteristiceludiay gha is
the kitchen in the center of the living room. The pigs remain under the floor of
chang ghaeating the dropping from the house.

Due to siltation in the rive many villages remain submerged for more than fi
months in a year. Homestead rising is done in many places, but this is not the
solution. Local resources, both building materials and human resources, are av
for repair and rebuilding.

Thechang ghatypes of buildings are generally suitable for habitation even after 1
have been affected by floodsd sand castg. In extreme cases, people are used
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dismantling their houses and keeping the wooden poles and trusses in a safe
until they can be reassembled after the flood waters recede. Bamboo and timbe
plentifully available locally. Timber which has been washed away from the for
hills of Arunachal Pradesh during the floods is collected from the river and stor:
local pele for future use.

Lessos

1 Recovery support in housing reconstruction must be based on indige
designs and adaptable to flooding, such as movable housing or housing
from studier materials, and should be made using local materials and
wherefeasible.

9 Housing recovery programs are more sustainable when the housing c.
rebuilt, repaired or expanded by owners with technical support from exte
agencies and technical experts.

Case€l7: Infrastructure climate-proofing project in Kosrae, Micronesia

Climate change will most often appear in the form of changes in the frequency
consequences of extreme events and iraanual and similar variations, rather than
longterm trends in average conditions. At a practicalele adaptation should thus
focus on reducing both present and future risks related to climate variability
extremes. In many instances, current levels of climate risk are already high c
increases in risk over the past few decades. Moreover, atapt current climate
extremes and variability prevents precious financial and other resources from

squandered on disaster recovery and rehabilitation and is an essential step to
able to withstand the pending changes in climate. Adaptationrhary dimensions
and must also be viewed as a process.

The Cook Islands Ports Authority was in the process of developing the Western E
Avatiu Harbor in Rarotonga to accommodate an increasing number of fishing v
to provide sufficient wharf to tinimize delays in offloading fresh fish, and to allow
fishing vessels to use the harbor in most maritime conditions other than ftl
associated with cyclones. The first stage, involving an expenditure of NZ$1 1
sourced through a government gramtyerseas aid grant, cash reserves, and a
involved the construction of a wharf facility, but with no added protection age
storms beyond what is provided by an existing breakwater.

The design brief for the Western Basin states that the breakwater quay walls
should have a nominal design life of 60 years. Fixtures should be robust enol
withstand a cyclone with a 3ear recurrence interval. The brief acknowledges t
severe damage will be sustained by fixtures in a cyclone withyge&Orecurrence
interval. It goes on to say that the main quay should be designed to withstand
forces associated with a cyclone with ay&@r recurrence interval with only minimi
damage. Cyclone wave heights should be based oryad&iQecurrence intervabnd a
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calculated significant wave height of 10.75 m (10 percentile wave heights of 13.¢
The relationship between maximum wind speed and significant wave height for a
recurrence interval was determined using past studies of tropical cycldeefasthe
dddzRe FNBF® LG (Kdza NBLINBaSyia GKS
record and some global climate models (GCMs) suggest that the frequenc
intensity of cyclones in the vicinity of Rarotonga are increasing and may contir
increase, asymptotically. Consideration was given to the impacts of global warmi
changes in cyclone intensity and, hence, significant wave heights. In light of
findings, a 2.510% increase in cyclone intensity per degree of warming was |
Uncer current climate conditions, the Sgar significant wave height is estimated
be about 10.8 m. Under the climate projected for the year 2060, thgead significant
wave height increases to about 12.0 m. Thelseal projections incorporated both
regional component based on GCM results and a local component based on tre
mean sea level as estimated from tide gauge data. After accounting for the eli
related rise, the local trend appears to be about 1.7 mm/yr, most likely relate
verticalland movement. By the year 2060, the mean sea level is projected to rise
to 80 cm over current levels.

The final concise report for the development of the Western Basin indicates the
breakwater should have a nominal design life of 60 year&nGivs specified desigi
life, and the preceding projections regarding recurrence intervals for extreme v
and hence significant wave heights, and oflesal rise, the breakwater design shot
be based on a significant wave height of at least 12 mafioa) for a sedevel rise of at
least 0.5 m.

Casel8: Integrateddimate Change anddood ManagementPlan, Pune Cityindia

The city of Pungn Maharashtra State, India, has a population of nearly 5 million pe
and is located at the confluence of three rivers, the Mutha, Mula and Pavana.
been affected by several severe floods over the last six decades, the most sigt
being the 1961 flood that involved a major dam failure. Anticipating an incree
frequency of floods owing to climate change, and in order to reduce its ca
footprint, the city authorities have developed a comprehensive climate chs
adaptation and mitigation |an.

A systematic cityvide plan of practical action to reduce flooding was implement
The first step was to assess the flood risks by analyzing hourly rainfall intensi
examining the likely changes in impacts in-lging areas and places where gl

drainage was blocked by the construction of houses or by roads without ade:
bridges. A detailed city drainage map was developed. The plan introduced stru
and planning measures for restoring natural drainage, widening streams, exte
bridges, and applying natural soil infiltration methodologies. Watershed conserv:
technigues such as afforestation and building small earthen check dams

undertaken in the hilly areas. Property tax incentives were provided to encot
households to regcle wastewater or use rainwater harvesting by storing run off fi

Adapting to Climate Change: Build Stronger Infrastructure to Reduce Risk | 34



GUIDANCE NOTE ON REC OVERY: CLIMATE CHANG E

their roofs for domestic use. These efforts were complemented by improvemer
flood monitoring and warning systems and social protection for affected families
initiative has beengintly driven by the elected municipal government, the munici
commissioner, and an active citizen group called Alert, and involves many differe
departments. It demonstrates that local governments can prepare for climate ch
by reducing and maging the local factors that lead to disasters.

Source: UNISDR009.

A riskbased approach to adaptation is both desirable and applicable. It combines
both the likelihood and consequence components of climratated impacts and can
assess risks for boturrent and anticipated conditions, with the option of examining
either specific events or a combination of those events over time. Abaiskd
approach also facilitates an objective and more quantitative approach, including cost
benefit analyses, thakesults in an evaluation of the incremental costs and benefits of
adaptation and assists in prioritizing adaptation options.

However, there are a few shortcomings of the Hislsed approach. Most barriers to
the successful application of a Fsksed apprach to adaptation relate to the
existence of, and access to, information. Additional barriers include the need for
formal specification of riskased targets that define future levels of acceptable risk.

Development practitioners and recovenyanagers are urged to note
and act on the finding that the likelihoods of adverse weather and climate
conditions are already high and are projected to increase in the future. Similarly,
the consequences of these weather and climate events are also alvesgy
severe and are likely to increase markedly as a result of climate change. Most
climaterelated risks can be reduced in a ceffective manner.

Governments should ensure that all regulations (e.g., building codes, public
health regulations) are alsdimate-proofed as this will allow the enforcement of
policies and plans that should, themselves, be clinpab®fed. They should
ensure that all proposed recovery programs, including new and upgraded
development projects, are climate proofed in the dessgage. This should be
part of good professional practice, with the national and state Climate Risk
Profiles being used as the basis for climateofing the infrastructure,
community, and other development projects. Compliance with this requirement
shouldbe assessed as part of enhanced EIA procedures.

The design and funding implications associated with the clifpiefing of
developing countries, their recovery infrastructure, and their community and
other development projects are addressed early in thejgxt cycle; andhe
incremental costs of this climajgroofing can be met fronother sources
including soft loans, special recovery grants, and other sources in the future.

The riskbased recovery approach can be linked to sustainable development by
identifying those risks that may arise due to climate variability and chddigasters
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often provide opportunities not just to recover to a pegisting status but also to
take additional steps toward further climatesilient development.

For Further Informton please see

http://Aww.climatechoices.org.uk/docs/bangladesh_pps notes.pdf

http://practicalaction.org/disastereduction/floodresistant _housing

Approach 2: Balancefectoral recovery intervention: infrastructure
and livelihoods

Imbalances in postecovery sector development increases number of vulnerable
families

Community infrastructue development in the recovery phase alone cannot provide
protection against future disasters. It must be part of a greater strategy of combining
livelihood recovery with disaster risk reduction.

Caseld Imbalances in postecovery Sector Development after 2008 Mozambique flofdot Good
Practice)

Many households in the southern provinces of Gaza and Maputo, and in nor
Inhambane (Govuro), lost significant numbers of large livestock during
Mozambgue floods. Livestock is an important part of a household's livelihood
acts as a hedge against crop loss. Poorer households lost chickens and duck:
are symbols of wealth and power within the community. Thestoeking of high
value animals sucés cattle was less common in all of the areas visited. When ¢
were distributed, it was always through a formal association or group distibt
system. Small livestock were distributed with varying degrees of success. A nun
vilages were decimi SR o6& bSgOlFadtsSQa RAASH
restocking had been completed.

In the recovery, the inability of the government and/or agencies (perhaps due t
large capital investment that would be needed) to address the question of
depletion in the form of cattle loss has meant that the rural communities of Chol
Marracuene, and Govuro are significantly more vulnerable than they were befor
floods. The agencies present in these areas during the recovery period were av
the livelihood strategies of the populations with whom they were working. Howe
although the agencies and the government authorities were aware of the strate
this did not always translate into interventions that would help to restore or impr
individual livelihoods. On the contrary, the work resulted in extensive recovery o
social and economic infrastructures in the district. The organizations
collaborated during the recovery period also recognized the need to continue
partnership in tie postrecovery period due to the high risk of subsequent disas
related to future climate variability and their initiation of changes that require1c
term, sustained input to reduce vulnerability.

Adapting to Climate Change: Build Stronger Infrastructure to Reduce Risk | 36


http://www.climatechoices.org.uk/docs/bangladesh_pps_notes.pdf
http://practicalaction.org/disaster-reduction/flood-resistant_housing

GUIDANCE NOTE ON REC OVERY: CLIMATE CHANG E

Case2(0: Gaza Province, Chale District, Lhate Village

Villagers in Lhate were evacuated during the floods and returned to their homes
the flood waters retreated. The remote rural community relies on sstalle
subsistence farming and the trading of agricultural products wdggears. After the
war, a number of families had invested in cattle. During the recovery period, after
return home, the people of Lhate benefited from housing materials, seeds and
and basic domestic utensils. Small livestock (chickens akd)duere also distributed
I f 6K2dAK GKS OKAO1Sya RASR 2F bSgOl
bDh F2NJ 6KS St RSNI&0v KStLSR GKS 0O2Y
the elderly of the village. While the association vpasvided with cattle for plowing
and breeding, individual households were not provided with livestock to replace «
lost during the floods. The village also benefited from a new school and health clir

In general, it is probably fair to say that tipeople of Lhate benefited from poes
emergency interventions in terms of habitation security and infrastruc
development that will bring lonterm benefits for the population. However, this por
rural community is without doubt poorer, and households éaeduced options ir
terms of their coping strategies.

Optimism rests with the ability of the villagers to work together in the newly forr
associations and to take advantage of the social and economic infrastructure
available in the area.

Source: Ws et al(2005.

Approach 3localized approachdsr climate-resilient urban flood
management

Case21: Super levee in Japan: Floadsilient periturban land use adaptation

In 1977, the River Commission of the Ministry of Constmicrecommended
Comprehensive Flood Control Measures in rapidly urbanizing basins. It suggest
only upstream retardation using dams and downstream river channel improvement:
also that the development of residential areas so that no new extichdige would be
generated. Earlier the basic strategy for flood control in Japan was to direct water
sea as soon as possible. The means of control were a continuous levee system, d
canals, and sediment control. During the period of rapidagnoafter World War I,
floods became prevalent in rapidly urbanizing areas where paddy fields and hill :
were converted to residential and industrial areas. As this sprawling urbaniz
continued, floods in relatively small urban rivers and sparéahdslides were the majc
causes of damage. In 1987, the River Commission recommended a high standar
policy and thus began the construction of super levees, such as that found i
downstream portions of the Sumida River in Tokyo. A super lewesists of elevatec
land behind the original narrow lastike levee The base length of a levee is typically 1
to 150 m long. The super levee protects urban areas where there are extensive
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facilities and absolutely no levee breakage is allowed

Torespond to increasing flood risks and their devastating consequences to society,
developed the concept of super levees. A super levee is a river embankment with a
width which can withstand overflow. It prevents uncontrolled flooding due toke
break. The slope of the embankment is made very gentle. In the unlikely event th
NXAPSNI NAasSa o20S GKS SyolylYSyidx i
embankment is protected from destruction and serious damage to assets alongeh:e
is minimized. The super levee differs from the conventional embankment, whi
basically a wall separating inland areas from the river.

The adaptation of conventional dikes to super levees offers a number of benefits. A
levee is more resistarto overflow, seepage, and earthquakes. In addition it provi
usable land and space for urban development and it restores access to the riverfror
concept of super levees is also a good example of the multifunctional us
infrastructure.

conventional
embankment

before modification

river reservation

A
Ly =

high standard embankment (super levee)

extent of super levee

after modification

river reservation

A
A

Source: The International WatBpurce: The International Water Association (IWA), IUCN and the World
Water Council, 2009.

Climate change seems to increase the frequency of torrential rains with high intensity.
AMeDAS (Automated Meteorological Data Adtjois System) observation records
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show that over the past 20 years, the number of heavy rainfall events producing
more than 100 mm/hr have nearly doubled (River Bureau).

In the past, people had no control over the river, but they still protected lives and
assets using smaltale technologies, local knowledge, wisdom, and traditions, and
cooperation within their communities. Flooding from the river was accepted as a
natural phenomenon, so that rather than trying to prevent flooding, people instead
developedtools to reduce damage. The floods were also considered beneficial
insofar as they brought a fresh coating of silt and mud, helping to regenerate the soil
and improve crop yields. Given the present threat posed by climate change, mere
technological optios may not be sufficient to reduce disaster impacts.

Case22 Damage reuction technology intervention at the community/household level in Japan

To reduce the impacts of floc]
traditional ring dkes have been
built in some areas to protect
several houses and cultivat
areas These types of rindikes are
observed in several locations andg
are interconnected in main places
Akeyfeature of aring dikeis that it
is maintained by the local
community. In each village and
neighborhood, there are special

committees to look after the ring

dikes, which often become tooFloocdhouse in Japamizuyada LI AV i K K¢
expensive for local resident€boperative maintenance hedpto strengthen local
community ties and bonds and develppelfesteem in communities.

To reduce the impacts of floodspme communities uselevated houses (known &
mizuyain Japanese)lhese arenainly seeramongrelatively weloff families but can
be used as potential shel®for the neighborhood. Welbff families possess large
amounts ofland, bigger housg and more assets than ordinary citizens. In additior
their main house, welbff families also possessy@zuya which is an elevated house t
be used in case of floing. Initially, themizuyawas built asa storagearea onlyfor

protecting household assets. At that time, thezuy®Dd KSAIKG g1 &

this area experienced a severe flood disaster. mhieuyawas destroyed due tc
flooding. During the flooda lot of driftwood hit the main house and thmizuya

resulting invery serious damage. After the disaster, therfe2 6y SNE Q LIN
protect the main house from driftwood. In addition, ti®meowners reconstructed
the mizuyaby raising the plinttevel 1.3 m over the previous plinth level of 2 m (Fig
5). Furthermore, the modified version of tmeizuyais one in which people can als
stay for a longer period. It now consists of two rooms, two stoeages, and a toilet. It
can also be observed that wellf families have emergency baatavailablefor
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evacuation. Usually, one speciiectionof the main house is elevated and people ¢
take shelter in this elevated aredhisalso helps in reducing the imga from
secondary sources of damage such as debtheft.

Local andraditional knowledge has proven useful. Such knowledge may change from

time to time but the principles remain unchanged. Since most of these traditional

pieces of knowledge and technologies have been modified over time, they offer

higher resilience and losv redundancy. Moreover, community involvement is the

key to the success dbcalizedknowledge. Too much dependency on modern
G§SOKy2ft238 YI1S4a LIS2LXS RSLSYyRSyid 2y (KS
capacities and erodes the concept of dwfp. Tus, the ideal disaster reduction

measures will incorporate a balanced combination of modern technology and
traditional knowledge. Traditionalpcal and indigenous knowledge plays a crucial

NEES Ay 3JA2Ay3 aGKS I ad YwnarfpracticeiRthed NA R3I A
implementation of climateaesilient technologies, since they are closer to the people

and communities.

All stakeholders must be involved in planning and implementing climate change
strategies in urban areas. This can be done by emguthiat climate change
information is included in formal municipal education programs, by creating public
awareness, including within slums and other informal sectors, and by paying
particular attention to the needs and potential roles that can be playesgiduth and
women
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Strong Institutional '

Support for Climate -
ResiientR ecovery

Approach 1: Integrated climate risk
management in recovery through local institutions

The geographic location of Bangladesh in South Asthe confluence ofhe three
mighty river systems of the Ganges, Brahmaputra and Megbnders her one ©

the most vulnerable places on earth to floods and cyclones. Hunaliced climate
change exacerbates the problem, with its already manifest effects, and the half
meter sealevel risethat is predicted to occuby 2050 is likely to permanently
inundate atwut 11% ofthe territory of Bangladesh (IPC2001). With her ageld
experience of coping with natural disasters, Bangladesh has already established an
institutional mechanism for managemerthat recognizes the role of different
stakeholdersThe countryhasalso formulated a changed corporate approach that
emphasize broadbased strategiesfor disaster management that involve the
management of both risks and consequences of disgsieckidng prevention,
emergency responseand postdisaster recovery.A major focus entrustedto
community involvement for preparedness programs is to protect lives and properties.
Involvement of local government bodies becomes an essential part of the strategy.
Local institutions know their communities and should have thenmresponsibility for
identifying the poor and vulnerable and supporting them in building safe rural and
urban settlements. These institutions should ensure that climate information reaches
the poorest and most vulnerable through appropriate services.

Thecombined experiencesf Bangladestare often cited to demonstrate progressive
and comprehensive approaches trecovery interventions and a thorough
understanding of the climate change contezskey decisions are based on risk
assessmetstfollowing disagrs.

Case23 Disaster risk management and recovery system in Bangladesh

Followinga major cyclone in 1991, Bangladesh authorities were motivated by
frequency of disasters and a sharpened general awaresfetisaster risks togassess
some of their disaster reduction strategies as a part of the recovery process
cyclone shelters were redesigned, enlarged, and relocated in closer proxim
current population centers. Cultural traditions and behawialso were taken intc
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account, with later accommodati@neven being made for the safekeeping of t
economically important family livestock. Important design modifications required
shelters to be constructed with two elevated stories to protect families displace
floods. All other official buildings on the lolying coastal lands and eghore islands
were required to be built of resistant engineerpdccaconstruction. In all cases new
built official public buildings such as police stations and health facilities weravi®
two stories so they could serve as informal emergency shelters in times dhfjpod

Crucially, all shelters were built so that they could be used routinely throughou
year as schools, healttlinics,or other public facilities. These everydayndtions
ensured that the buildings were well maintained, and more importantly, that t
assumed a familiar public association with civic needs and disaster preparednes:
the years, these community cyclone and flood shelters have become an in
elementin the overall local risk reduction strategwhile also offeringlevelopment
benefits. They offerpublic education andpreparedness activities, and are a focus
emergency exercises and evacuation drills practiced by local preparedness comn
All of these activitiesogether have come to be widely characterizedaastrategy for
"living with floods' The government agencies developed and implemented a nur
of recovery projects to address both future climahangeinduced threats anc
livelinood opportunities as part of the recovery program.

Lesson

i Bangladesh made a pronouncement, and implemertethprehensive anc
integrated risk reduction approach to pedisaster recovery managemel
based onthe 32 ASNY YSy (G Qa ySg a&immir&aery
provides a physical opportunity as well as the basis for collective inspirati
introduce climate change options through structural and #stmctural risk
reduction elementsintegrating disaster risk reduction into apyior planning
of recovery, including its explicit reference in anticipated climate che
impacts,may be considered.

Approach 2: Building local institutions and local capacities for
increasedesilienceto climate change

The adaptive capacity of people and communiteesnediated through institutions.
Disseminating information, building knowledge, articulating needs, ensuring
accountability, exchanging goods and services, and transferring resources: all these
are needed for adaptation and areided by and happen throughstitutions. In an
uncertain world, adaptation cannot be effective without effective and accountable
organizations and institutions.

While the effects of climate change may be vast, their brunt will be borne locally by
individuals, families, villages, dineighborhoods. Discussions of climate change must
be turned upside down, switching from a global to a local focus. tyrimist be
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given tostrengthening existing capacitieparticularlyamong local authoritiesind

civil society organizations, and #,hg the foundations for the robust management

of climate risk and the rapid scaling up of adaptagittmough communitybased risk
reduction. Capacity building and capacity development are among the most urgent
requirements for addressing climate riskarficularly atthe local levelThe capacity of

the community to understand climate risk issues, effectively use available
information, develop the necessary institutions and networks, plan and build
appropriate CCActions areamong the key considerationsn addition, @plying the
Hyogo Framework for Action (HFA) on Disaster Risk Reducti@caimmunity level

can help create the necessary environment for achieving many of the goals of CCA.

Case24: Role of Communitynstitutions and Participatory Water Resource Management in Drought
Adaptation Participatorywater resourcemanagement indrought adaptation in Amhednaga

Several landmark examples can be cited from Maharashtra of commuaitaged
water resource managemeinitiatives that have resulted in significant local bene
to communities, including improved natural resource management and livelihoc
low rainfall environments.

Located in Ahmednagar district, the village of Hiwre Bazaar is not covered t
magjor irrigation program. Years ago, it was similar to thousands of other villages
same block that lacked access to any irrigation. However, effective wate
development and management efforts over the last 15 years have transforme
earlier comlitions, had positive outcomes in terms of ecosystem restoration (suc
improved soil moisture content), and assured incomes from agriculture even d
drought years. This has also reduced outward migration. The village has develo
own water reglations linked to its crop plans, which promote a mix of vegetable
millet crops. Annual decisions on cropping intensity ensure efficient manageme
resources and their equitable distribution for crop growth.

In Korhate village in Nashik, a water usessociation (WUA) administers wat
resource sharing for irrigation in major projects. Water allocations are entirely b
on cropping patterns and associated volumetric allocations. The WUAs have
found to function effectively and to distribute watequitably, ensuring allocations 1
small and marginal farmers. Drip irrigation for horticulture crops is promoted.
government of Maharashtra further strengthened local bodies during 2
empowering WUAs with full legal authority to manage watetrithigtion, maintain
irrigation channels, and resolve conflicts.

Initiated in the 1970s, the Pani Panchayat initiative in Pune district prioritized wa
the village and restricted the cultivation of watetensive crops. There are current
25 pani pachayat schemes in Maharashtra, based on either a groundwate
surface water communal source. Within a pani panchayat village, nearly a third
village land is typically brought under the scheme, which is managed unde
principles of delinking lahand water rights and cultivation of only seasonal crc
Hydrological parameters, such as groundwater level or rainfall, are used to asse
amount of water that can be used during the year for crop irrigation. These sch
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have survived several drghts successfully, but more recent evidence suggests
some of these initiatives may be endangered by gradual over abstraction i
surrounding areas.

Sources: TERI (2007), DFID (2005a).

Approach 3: Prioritized recovery interventions line with pre-
disaster development initiatives

Case25: Social infrastructure development, Chokwe, Mozambique

The 2000 floodsn Mozambiquedestroyed many existing buildingmany of which
had beenmade from traditional material In Guevararad Laterural communities
identified roads and bridges as major prioritieghe postflood recovery in 200ut
they alsorecognizedhat the areas affected by the floodigd beenpoorly served by
the social infrastructurenamely the health and education networavenbefore the
floods. The floods wereseen by communities apresentingan opportunity to
integrate arecovery program with social infrastructure developmess these are
important assets for future development

Education:During the recovery phas@49 new classrooms were built. In total, 1(
schools were rehabilitated and constructed, and equipmentttfioise schoolswas
provided. An additional 4,500 children are nattendingschool in the district.

Health: Twonew health centers were built with prospector buildingone more. All
the damaged health centers were rehabilitated and a new maternity block was
The rural hospital and hospicenterwere also rehabilitated with recovery funds.

Source: UNICEPED003. Lessons Learned frattmee Mozambique Floods.

Mozambigue has one of the lowest literacy rates in the waidi hasan extremely
high infant mortality rate. Mozambiqueommunities readily identifiedomponents

of the social ifirastructure as priorigsfor postflood recovery, both in cases where
social infrastructure was destroyed and also in areas where schools and health
centers had not previously existethe construction afoads and bridges was carried
out in coordination with the local and primeial authorities in accordance with
provincial and district plans. Additional facilities were usually proviged result of
the influence of the local district authoritiem (the areas of @ucation anchealth) in
accordance with previously identifiegriority areas and human and financial
resourceswere also madavailable to staff the new facilities. It was clear that this
was one of the main positive outcomes of the devastating floods.
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Approach 4: Climateesilientrecoverythrough insurance service

Insurance in a changing climate

According to the United Nations International Strategy for Disaster Reduction
(UNISDR), more than thregiarters of recent economic losses can be attributed to
climaterelated hazards. The Intergovernmental PanelGlimate Change (IPCC) has
also predicted that increasing weather variability due to climate change will make
matters even worse.

Financial planning prepares governments for catastrophic climate impacts and main
tains essential government services in themetiate aftermath of disasters. Peg-
ranged financing arrangementsuch as catastrophe reserve funds, contingent lines
of credit, and catastrophe bondsallow goernments to respond swiftly, scale up
social protection programs, and avoid longermm los®s that accrue to households
and conmunities while people are homeless, out of work, and expeingneasic
deprivations KinneroothBayer et al. 2009). Having immediate funds availabte t
jump-start the rehabilitation and recovery process reduces the derailing effect of
disasters on development.

In Grenada in 2004, for example, the winds of Hurricane Ivan caused losses
equivalent to more than 200 percent of GIBtcause outside aid is natways
immediately available, 16 Caribbean countries have developed astweitured
financial riskmanagement scheme to streamline emergency funding andnmiggi
service interruptionsln placesince 2007 this schemeprovides rapid liquidity to
goverrments following destructive hurricanes and earthquakes, using innovative
access to international reinsurance markets that caerdify and offset risk globally.

Innovations in managing and transferring climate risk in recovery pregem
considered neessary in order to increase the resilienokagricutural livelihood
systemsClimateinduced disasters caushirect as well as indirect losses. For example,

I RNRdJAKG RSadNReéa F avylfftK2tRSNI Tl N¥SND
hungry, butfithey own plough animals they will be forced to sell or consume them in
order to survive. These impacts can last for years in the form of diminished
productive capacity and weakened livelihoodster the rains return or in the
following good seasaqrthis family will be significantly worse off than before. Under

the threat of a possible climate shock, people are under pressure to be excessively
risk-averse. Creditors will not be prepared to lend if drought might result in
widespread defaults, even if loanan be paid back easily in most years. This critically
restricts access to agricultural inputs and technologies, such as improved seeds and
fertilizers. Even though a drought (or flood, or hurricane) waguronly once in five
years, the threat of the daster is enough to block economic vitality, growahd

wealth generation during all yeatgyood or bad.

The evidence indicates that extreme climate events are likely to increase in both
frequency and magnitude over the coming decades. Climate changsedowith
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increased population pressuré¢hé human population is expected timcreaseby
more than 50% by midentury) can result ira worseningof the regional food
security situation in disastestricken areas.

Weather index insurance (WII) is a finahaisk transfer product that has the
potential to help protect people and livelihoods agaidstasters induced bglimate
change and variability. WII is linkedaaveather index rather than actual crop less
which are typically associated with tradibnal crop insuranceln the postdisaster
phase farmers do not pay much attention to the revival of crdg$ out in the field
as the insurance claim is linked with crop failure. Bwter WI|, the insurance payout
is not linked to crop failure, beyoreh agreedupon threshold point,givingfarmers
the incentive to make the best decis®ipossibleo revive crop survival duringpe
postdisaster recovery phase.

Donorsupported catastrophe insurance is playing an increasingly visible role in
developing countries. These climate linked insurgmogramshave thepotential to

ease economic losses arsthbilize the incomes of poor people facing weather
variability ard climate extremesy transferring risks to the global capital markets.
Weather insurancepilot programs are being tried ouh India, Mongolia, Mexico,
Ethiopia, Malawiand Kenya, insuring small farmers and governments agetiopt
failure due to drought For examplein Malawi, smallholder farmers can now buy
affordable, indexbased drought insurance. Unlike traditional claipased insurance,
compensation is based on an index of local rainfall. By making farmers more
creditworthy, this pilot loan/insunace scheme enables farmers to purchase hybrid
seeds and thus greatly increases productivity (Hellmuth et. al., 2B83experience

in Ethiopia where insurance paysugodirectly to the government whichin turn
supporsthe affected farmers, has shovihat rainfall data can be reliable enough to
trigger a payout and private insurance compariese shown an interest in such a
scheme Insurance also gives governments an incentive to put into place or update
contingency plans or other risk reduction megsu(WFP2006d).

To insure against insufficient funds for pditaster relief and infrastructure repair,

the Mexican government has insured its catastrophe reserve fund, including a
catastrophe bond, which pays an abeverket interest rate if rainfalexceeds a

specified level, with part of the principal going to the Mexican government if rainfall is

below this level.

¢CKS /FNROoOSHY AAflyR adFldSa Kbty NBOSY i
indexbased catastropl insurance pool to provide gouaments with immediate

liquidity in the aftermath of hurricanes or earthquakes.

Case26: Catastrophe risk insurance facilit€aribbean community governments

Among the many challenges facing the governments of small island states
aftermath of a natural disaster, the most urgent is obtaining access to cas
implement urgent recovery efforts and maintain essential gowvemnt services. Thi:
challenge igarticularly acute for Caribbean countries, whose economic resilien
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limited by mounting vulnerability and high indebtedness.

The new Caribbean Catastrophe Risk Insurance F&CilltiRIFprovides Caribbear
community governments with an insurance tinsnent akin to business interruptiol
insurance. It furnishes shatierm liquidity if they suffer catastrophic losses from
hurricane or earthquake.

A wide range of instruments exists to finance kbegn recovery, but this facility fills
a gap in finaging shortterm needs through parametric insurance. It disburses fu
based on the occurrence of a predefined event of a particular intensity owiit
having to wait for onsite loss assessments and formal corfioma This type of
insurance is genally less expensive and settles claims quickly, because meas
the strength of an event is almost instaneous. The facility allows particijpag
countries to pool their individual risks into one bet@iversified portfolio and
facilitates access tehe reinsurance market, further spreiag risks outside the
region. Such insurance mechanisms should be part of a comprehensive fir
strategy using an array of instruments to cover different types of events
probabilities.

SourcesGhesquiere, Jaim, and Mahu(2006), World Bank20086.

Many small countries are financially more vulnerable to catastrophic events because
of the magnitude of disasteelated losses relative to the size of their ecores

Donor aid is an invaluableomponent ofpog-disaster recovenhut external aid may

not be sustainable in climate change scenadbaracterized by the escalation of
extreme events. In turn, external investors amary of the risk of disastrous
infrastructure losses, while small firms and farme@annot access the credit
necessary for investing in highgeld/higherrisk activities. This leads to slowed
economic recovery and prolonged poverty. Insurance mechanishen applied as
part of a broader climate change riskanagement strategymay be goowerful tool

to help avoid or minimize human and economic losses following environmental
catastrophes. Howeveinsurance will not necessarily be appropriate for stmvset
climate impacts, such as skwel rise and desertification.

A Climate Insurancassistance Facility would enable mainly m&eale riskpooling

and transfer mechanisms that provide coagefor mediuntloss events (e.g., aif-

50 year event). This would provide direct insurance to households, farmers, or
governments, andvould offer support to nascent micrp mese, and macrescale
disaster insurance systems, like those operating in Malawi and the Caribbean.
tested and found viable across the continentsthe long run these approaches
would drastically change the way developmemganizations provide postisaster
recovery assistance and support adaptation to climate change.
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Case27: Weatherindexedinsurance foragriculture in Andhra Pradesh, India

The insurance company ICICI Lombard, in collaboration with the Hyddvabed
microfinance institution BASIX, piloted a rainifiadlexed insuranc@rogramto protect
farmers from drought during the groundnut and castor growing season. This we
first weather insurance initiative in the developing worldsurancewas sold to 23C
farmers, mostly small, in Mahabubnagar district, Andhra Pradesh, in 2003. In 20(
program was significantly modified in terms of geography, product design, and ¢
and was further improved in 2005 by adding new features recommended by farr
Within three years, the small pilprogram had expandetito a largescale operation
in which 7,685 policies were sold in 36 locations in six states. Similar products a
being offered by the Agricuiral Insurance Company of India, and the scheme
achieved widspreadacceptance among the farmers.

Weatherindexed insurance is less susceptible to the problems intrinsic to tradit
multi-peril crop insurance. The publiclywaable weather indicators are eas
measured and transparent and the automatic trigger anddéost weathermonitoring
stations reducehe insurer's administrative costs, which in turn makes products
affordable to farmers. Moreover, the exogenouature of the weather indicator:
helps prevent both adverse selection and moral hazards.

A major challenge in designing weattiedexed insurance is minimizing basis risk:
potential mismatch between payouts and actual losses. Since indemnities aeeidc
by weather variables, policy holders may exgece yield loss in specific locations a
not receive payments. Some farmers may be paid without losses. The effectiv
depends on how well farm yield losses are captured by the index used. We
insurance contracts essentially tradie the basis risks for transaction costs, and t
insurance will not be attractive if the basis risk becomes too high. A low correl
between vyield and rainfall projected by the EPIC agronomic model for the :
districts suggests that the implementation o f rainfall index insurance may enco
future difficulties.

Sources: World BarfR005h, Skees, Hazell, and Miran@®99, Hesg2003.

Case28: Indexbased insurance in Bolivigrondo de Mitigacion del Riesgo Agricola Bolivia

Fundacién PRO FIN has developed an innovative -bad®d insurance schertieat is
being piloted in four provinces in Bolivia. It combines incentives for risk reduction
flexible, peoplecentered inéx mechanism. In this scheme, the trigger is based or
production levels of reference farming plots in areas that are geographically sim
terms of temperature, precipitation, humidity, and type of soil. Farmers identifie:
good practitioners, byheir peers, farm the reference plots. The scheme is base:
the fact that these farmers have established reputations within their communitie:
their skills and knowledge and that the yields on their plots can serve as re
indicators of whether pduction levels have been adversely affected

environmental factors (thus triggering an insurance payout) or by other factors wit
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farmers also serve as technical assise agents to promote ideas for increasing yie
and reducing disaster risks and impacts.

The system encourages other farmers to match the reference farmers in impleme
efforts to reduce the effects of drought, excess rains, hailstorms, and lessthose

farmers run the riskof havingtheir own plots affected significantignore thanthe

NEFSNBYOS FINNV¥SNEQ LX2Gaod

Source: Fondo de Mitigacion del Riesgo Agricola, at www.funda@én.org/fmra.html.

Case29: Mangroverehabilitation and livelihood program in Banda Aceh, Indonesia

On December 26, 2004 an earthquake in the Indian Ocean unleashed a tsunai
caused the deaths of approximately 280,000 people, leaving many survivc
absolute devastation. Tibang is dage in Banda Aceh, less than one kiloeneivay
from the coast. Only 40% of its population survived the tsunami, leaving approxin
800 survivors (Farhan, personal communication, 2006). Many have returned t
village, but some survivors were cadiaway from Tibang by the waves and remair
barracks scattered throughout the city. Family structures collapk#éiihg parents,
children, and siblingand livelihoods disappeared as the tsunami washed a
CAOFYy3aQa FAAK | YR majersduselafravahyeRa > G KS

The Coastal Rehabilitation and Livelihood Program in Banda Aceh incosparates
componensof sustainability through mangrove rehabilitation and the developmenr
a microenterprise, Tibang Products. Mangroves promote bicsliyeby acting as ¢
nursery for juvenile fish and aquatic invertebrate species (Adeel and Pomeroy, .
This gives mangroves environmental value, as well as economic value. The lige
of the villagers particulaty the women depend on the collectio and sale of crab
shrimp, fish, and oysterghe latter attach and live on the roots of mangrove tree
Mangroves also are significant because they protect coastal communities from
surges, coastal erosion, and flooding (Barbier, Acreman, and &ndeb7 Ellison,
2000). The microenterprise is an initiative designed to rebuild livelihoods for wbyn:
providing skils training andaccess topotential job opportunities and to create a
revenue stream to support the ongoing maintenance of the maregoAlthough the
tsunami was not a result of climate change, it is expected that more int
precipitation events and tropical cyclones are likely to occur due to climate chang
may result in the devastation of coastal areas similar to that causetebisunami
(Schneider, Rosencranz, and Niles, 2002). Therefore, the results from the the
which this paper is based can contribute to discussions about the design of -
natural or maAmade disaster recovery programs.

The Coastal RehabilitationéLivelihood Program is the only mangrove program in
area that incorporates economic development and loeign plans for beneficiaries
The program hahelped empowerthe women involved by presenting them wi
career opportunities that were unknown amnavailableto them before the tsunami,
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enhancingheir skills, and creating a social netwarkongthem. These results sugge:
that the continued commitment of women to the program may be connected to
empowermentthey feel as a result dfie program.

9 Disastersprovide an opportunity for change, and the concept of sustaine
development should be incorporated into the rebuilding of stron
communities, so that they are better protected from future disasters.

1 Reovery is complex and requirgstience, but § balancing the socia
economi¢ and environmental aspects of a system, it can be accomplishec

Suggested web resources:

http://portal.iri.columbia.edu/portal/server.pt?space=CommunityPage&control=SetC
ommunity&CommunitylD=684%agel >0,
http://environment.tufts.edu/downloads/NicoleGuanzon.pdf

Approach 5: Postecovery risk reduction strategies with respect to
climate change

While the actual hazards are expected to increase in #agy and intensity due to
climate change, many improvements have occurred in the risk management and risk
reduction strategiesdopted by national governmenttt is hard to get ahead when
recuriing disasters set back infrastructure and livelihoods timed amgain. For
example, infrastructure that cannot be adapted to withstand the impacts of climate
change may expose more people to risk. Mainstreaming climate concerns into capital
investment plans entails integrating climate issues and adaptation prioitites
national strategies. Improvements are seen in recovery operationghen
environmental considerationsare explicitly included in measures tprotect
riverbanks and coastal aretisoughlocal participation angvhen there igecognition

that risk redudbn in recovenysvery much a part of the development continuum.

Case30: Risk Reduction Measures in recoventiire Maldives

Althoughthe Maldiveshad not beenroutinely subjected to major disaster threats
recent memory, thenundaion of the entire countryby the Indian Ocean Tsunar
highlighted the country's vulnerability to natural hazarBgcause the Maldives &
small country of 1192 widely distributed islands and atolls with a maximum eleva
of only 1.5 meter abovsea level, postsunami recovery was amportant opportunity
for that country It provided an unprecedented chance for the government
recognizeits exposure to disaster risks and to radisasterawarenessamong its
people This provided the impetuso address disaster risk reduction issues
introducing a coordinated tsunami risk reduction and recovery program with se
related featuresSeveraldssons werdéearned inthis process.

Initial government planaimed torelocate people to some of thiarger islands in the
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belief that this could provide residents with more rapid access to safer places in
of emergency. Howevewhile this was seen as a solution for particularly vulnere
settlements,communities here, as in other countries, weawillingto move.

An institutional policy framework for disaster management was created, compris
legal foundation, well defined organizational responsibilitead a strengthenec
Disaster Management Center. The strategy studied the disaster rigike ppd the
country and then designed muliiazard preparedness and response plans
implementation at all levels. An early warning system was established throughoi
country, and both national and regional Emergency Operational Centers were cri
Efforts to raise pblic awarenesand engage irraining and capacity building wer
pursued tohelp contribute to a sustained interest in disaster reduction.

In considering their defining island and marine environment, government autho
sought to adop structural measures that could provide safer island habitats
residents. These included altering the physical features of some islands by recl
land, elevating some areas for added protection, and creating wider or more num
environmental préection zones. Elsewhere easier access to emergency facilitie:
created. Howeverthe governmentfound that reclaiming land or creating elevate
areas were very expensive solutions that also required a high level of technical s/
that could not be gstained.

Throughout the housing reconstruction and repair process, an approach to "build
better" was adopted, emphasizing stronger and safer construction methods. Alth
there was a need for housing that had to be met at the tinlee massive
recorstruction also caused an acute shortage of building materials, resulting in
prices of all materials.

Lesson

T In order for Maldives to progress with sustainable development, clin
resilient adaptation towards disaster risk management and redudiorply
cannot be left out of longerm planning Thusany opportunity created during
recovery to build back safer, greenand bettershouldnot be passed up

Risk reduction through climateesilient livelihood adaptation

Lowying coastal areas andeltas are highly vulnerable to séavel rise, extreme

weather eventsand storm surge Each coastal ardacesdifferent circumstances

with regard to such factors aslimate, population density, natural resources,
infrastructure, economyand governance In the aftermath of adisaster new
dimensiorswill be added to thidistd { 2 (G KS NBO2ISNE NBALRY A S
context of climate change issues may vary. Coastal adaptations must be tailored to

the local context through an inclusive procéisat matches development goals with

the climate change issuelmcal capabilitiesand the capacity of the communigy

institutions and community stakeholders.
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Recovery offers opportunities to imprevthe mainstreaming of risk reduction
approaches in susiteable livelihood development in many disasggone areas, such
as coastal Bangladesh, West Bengal, Oassndhra Pradesh.

Case31: SalineWater Intrusion Gompel Livelihood Shiftfrom Agriculture to Fsheries in Sundarbas)
Bargladesh

The esidents of Subarnabad, Bangladesh are resourpefple, having adopted ar
array of measures to cope with saltwater intrusion. When shrimp farming was in
introduced to the area, this offered new livelihood opportunities. The langgdaners
saw it as a means to increase their profits. Bettffrgroups were still adversel
affected by the changes, but they had more capacity to take advantageosé

changesand more resources to protect thesalves from stressful conditions. Howewv:
small landowners and other poor andalivantaged groups could not benefit from tt
new conditions. The adaptive strategies employed to cope with saline water intri
were mainly autonomous and often risky and short term, including borrowing mc
sdling land, migrating, forcing women and childrenearn wage, decreasing fooc
intake, working outside the village, using fertilizers, selling livestock, raising

instead of cattle, theft and prostitution. These adaptation initiatives address
immediate needs, but did not generallylidN®2 @S LIS2 LX SQa | R}
and little or no access to fertile agricultural land lmiteconomic opportunities
outside of the shrimp indui, often preventing the pursuit of alternative livelihoods.

The Institute of Development Education for the Advancement of the LandRSA)
and CARE Canada/Bangladesh worked directly with poor rural villagers for the
purposes of environmentabniseration andthe promotion ofcaste, clasand gemer
equity. They promoted new hazard/salinesilient livelihood strategies for income ar
food generation, including goat, ducknd hen rearing, chicken and crab farming, ti
planting, the introdudion of saltvater-tolerant vegetable gardensand handiraft
production. Villagers were provided with access to loans, a savings bank, and t
and technical support for new livelihood strategies. The success of the adap
strategies also led o#r residentsto be willing to take the rislof trying new activities
whichthey had oncaleemed too risky.

Promoting initidl A #Sa GKFi SyKFyOS FyR RAGSNI
asdza dzr £t Q Ay GKS FASER 27 aR &&Idnnbayirstf
climate change field. By addressing local vulnerabilities and concerns, and b
capacities in a broad sense, these initiatives can provide practical, effeatide
contextually-relevant ways to decrease vulnerability and feat# adaptation to
climate change within the context of ongoing development processes.

Sourcewww. preventionweb.net/files/9739_tiempo59low.pdf
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Approach 6Zonation and Land Udelanning as a risk reduction
approach to deal with adverse effects of climate change

There is a strontink between land cover and climate; thus, changes in land use and
land cover can be important contributors to climate change and varigbilityle a
changing climate can in turn affect future land use and land céviey challenge for
decision makers, policy makers, and development partners is to understand the
strategies adopted by farmers and other stakeholders in their efforts to address
climate changenduced land degradatioriThe morest of the poor, marginal ah
small farm holdes are more dependent on their land and ecological services. They
are also the most vulnerable to climate change, and they have no alternative but to
adapt their livelihood systems to changing climatic conditions.

Vastsectionsof land ae currently under threat due to increasing human population

and agriculturalexpansion Followinga major disaster in these areas the recovery
programme usually apigls aprotective strategy(suchas building dikes & leveesr
seawalls) andor a retreat drategy (such agstablishment of seback zones or
relocating threatened buildingsn the flood/ cycloneprone areas and coastal areas.

To adapto the new situatiorarising from climate changexisting zomgregulations

could be modified to considehe future impacts from a rising sea lev&lsuccessful
adaptation strategynayA y Of dzZRS Ay ONBI aAy3a a20A6&0e&Qa
disaster,e.g. emergency plans, insurance, modification of land use and agricultural
practices.

Approach 7Managingclimate risk Incorporating climate
information into decisionrmaking

When adaptation efforts focus more specifically on hazards and impacts, an
important framework for action is provided by the concept of climate risk
management (CRM). CRM refewghe process of incorporating climate information
into decisions to reduce negative changes to resources and livelihoods. This
framework accommodates the fact that often the effects of anthropogenic climate
change are not easily distinguished from tHieets of events and trends within the
historic range of climate variability. The CRM approach encourages managing current
climaterelated risks as a basis for managing more complex, laager risks
associated with climate change. Use of climate inforomatistinguishes the CRM
approach from typical development efforts, though the success of CRM may have
strong development implications and vieersa. Many disasteesponse planning
activities fall into the CRM category, as do many technological apmeaghg.,
droughtresistant crops). Climafgroofing projects most often fall into this category,
though many discrete adaptation projects also focus on CRM. In the dry lands of
Kenya, a CRM approach is being used to prepare for future droughts, which are
expected to intensify athe climate changes
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Case32 Managingdimate Risk inRural Kenya

1 2YS (2 wmn YAffAz2y LISardfla@ds haveStyes lbwas
development indicators and highest incidence of poverty inaentry. Over 6% of

inhabitants currently live below the poverty line. Increasing population press
overgrazing, crop reduction in fallow fields, and recurring conflicts between pastol
and farmers all pose serious development challenges. Thilsberexacerbated by
climate change, which is expected ¢auseboth floods and drought$o increasein

frequency and severity. In response to the devastating effects of past draughts
the prospect of more as climate change intensifithe Center for &ence and
Technology Innovations has partnered with the Arid Lands Resource Manag
Projectto work with communities irthe Makueni District in introducing a suite «
measures to reduce vulnerability to climate change. Climate and weather forecas
being downscaled and communicated to farmers to help them select approg
planting times. Local production systems are being diversified through the u
droughttolerant crop varieties and better systems for collecting and storing se
Farmers ha® been trained in soil and water conservatioveather prediction and
interpretation, the selection of seeds to fit climatic and land conditicensd early land
preparation and plantinglechnologiesuchas sand dams and drip irrigation halso
been intoduced to improve access to water.

Credit systems are being strengthened, allowing community members to pi
diversified or alternative livelihood activitieSaken togethey these interventions
represent a climate risk management approach to developgmidistorical, current,
and future climate information has been used to understand vulnerability to dro
andto devise strategies to decrease it. Specifically, information on the effects ol
droughts has highlighted where livelihood systems fallrtstamd where greater
capacity is needed. Access to current and seasonal weather forecasts allows fart
make more informed decisions that reduce their exposure to steom climate risk.
Knowledge of longeterm trends associated with climate changeceurages them tc
think about how decisions and investments made today will stand up to even drie
more variable conditions tomorrow. Selecting seeds that are appropf@tethe

expected climatic conditions further safeguards against drought. Throgitgr access
to and understanding of climate information, these communities have improved

understanding of future conditions, are able to implement agronomic practices kt
upon this knowledge, and thus have increased their capacity to adaptnateli
change.

Saurce: WRI.

The success of CRM depends heavily upon the availability of climate information, and
is enhanced when climate change predictions can be made with relatively high
certainty and precision. If adaptation initiativese too concretdy based on risk
assessments turn out later to have been inaccurate, investments may be wasted, and
maladaptation could result.
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Approach8: Respondindo Climate Change

The alaptation actions discussedin this review focus almost exclusively on
addressingmpacts associated with climate change. Normally, these actions target
climate risks that are clearly outside of historic climate variability, and have little
bearing on risks that stem from anything other than anthropogenic climate change.
For example,ammunities that relocate in response to sieel rise mainly fall into

this category. Other examples of adaptations to observed changes in climate include
partial drainage of the Tsho Rolpa glacial lake (Nepal), as do many responses to glacial
melting. Fareaching technological approaches that address unprecedented levels of
climate risk also belong in the highly targeted category.

Because measures that are highly targeted at climate change impacts do not address
non-climate change challenges, they teladrequire new approaches that fall outside

of the relatively welunderstood set of practices that mighé considered part of the
RS@St 2LI¥Sy i (Mogay &.2aN2007). Phig Bvel of innovation usually
takes the form of a discrete effort, and often both costly and fundamentally
challenging to cultural and political horms. After all, even with the clearest, most
OSNIFAYy OftAYFGS LINBRAOGAZ2YEA AYy KIYyRXZ Al
your family has lived for generations, oraocept that the land your community has
farmed for centuries is becominigo dry to sustain agriculture. Moreover, initiatives

that relocate whole groups of people or that launch large, untested engineering
endeavors come with large price tags that reqaitigigh level of political will.

l' & adzOKZ Ylye YSIadaNBa Ay UGKRAGORY (N dalzézx
and many people, quite rightly, wish to avoid them. This is one reason we see so few
activities from this category in our set of examplés.more important reason,

however, isthat at least at the momenit is difficult to distinguisttlimate change

effects from a y 2 N¥ It ¢ Of AYF(GS @FNARFOAfAGRD ¢KSI
approaches that address climate change and other sources of gekhtr using a

CRM approach (see above). Given the current state of climate changénpitts

targeted activities also require losgrm planning, since the most clearly
distinguishable impacts of climate change are still years or decades from being fel

many places.

However, it is also clear that the need for higipactstargeted climate change
action can in many cases be reduced by the success of other types of adaptation
efforts, and by work to stabilize greenhouse gas concentrations in the atramsp

We can think of the boundary on the continuum betweé@amanaging climate risk
and"confronting’ dimate change as a threshold that moves right if greenhouse gas
mitigation and climate adaptation are successful, shrinking the scope of impacts
targeted action needed. To the extent that climate adaptation and greenhouse gas
mitigation fail, the threshold moves left, expanding the scope of imgacteted
activity, since the direct effects of climate change will be felt more directly by more
people.
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Thisis not to say that climate changgecific action can be avoided entirely. Science
dK2ga dza 6AGK AYONBlIaAy3d LINBOAaA2Y GKI
amount of global warming, which has direct implications for many people in many
places. Plas such as Nepalése34) are moving forward with proactive planning for

some specific eventualities. That these instances remain relatively few indicates that
society will need more than climate predictions to prompt proactive planning for

those consequeces of climate change that will be most unique and potentially most

difficult to address.

Case33: Adaptations toObservedChanges irdimate: ReducingRisks of Gacial Lake Outburst through
Partial Drainage of the Tsho Rolp@acialLake (Nepal)

As theearth warms, mountain glaciers are melting. The melted water pools be
unstable natural dams, which are formed of moraine, the sediment that glaciers
out of the mountains as they move. Glacial lakes have existed asdotiggre have
been glaciers, but with climate change, the volume of water stored in these lal
growing. This heightens the risk of the moraine dams being breached, suc
releasing huge volumes of water downstream. In August 1985, an avalanche du
tons of ice into the Digsho glacial lake in eastern Nepal. The resulting Wave
overtopped the moraine dam and released a flood that destroyed homes, bri
farmland, and a nearly completed hydropower plant.

The glacial lake was drained within souts. Four or five eaths resulted from this
eventr a figure that could have been much higher had the flood occurred during
height of the tourist season. The risk of another Mihotype outburst flood is
growing, as temperature increases at high adtés in the Himalayas correlate wi
increasing glacial lake volumes. A 2001 inventory carried out by the United N
Environment Program and thdnternational Center forIntegrated Mountain
Development identified 20 sites at risk in Nepal. Among thetrdangerous sites is th
Tsho Rolpa glacial lake, situated 4,580 m above sea level and fed by the

retreating Tradkarding glacier. The glacial ladgew from an area of 0.23 km2 in th
late 1950s to 1.65 km? in 1997. At this size, the lake stabeti(® million cubic meters
(m3) of water, at least a third of which would be released downstream if thei-5l

moraine dam were breached. Recognizing thesrigiosed bythis highaltitude

warming and lake expansion to rural communities and infrastrectauch as the
Khimiti hydropower plant, thgovernment of Nepal initiated a project in 1988drain

down the Tsho Rolpa glacial lake. An expert group recommended cutting a ch
into the moraine to reduce lake levels by 3 m, which was expected taeeoiutburst
flood risk by 204 This measure was carried out in conjunction with the establishn
of earlywarning systems in 19 downstream villages. However, experts are we
that total outburst flood prevention will require a further draining of asahnwas 17
mt a costly endeavor. Nevertheless, the initial step toward reducing glacial
outburst flood risk in Nepal provides an example of anticipatory development plat
that targets a clear impact of climate change.

Source: WRI (2007)
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Lessos

i Therelocation ofa population seldom representa longterm viable option,
and is generally contrary to people's wishes or commitment.

9 The use of existing natural resources and environmental conditions car
useful meansf reduadng disaster risks, but careful consideration is requil
before projects embark camajor alteration of natural forms.

9 It is important to assess the adequacytbé supply of materialsand the
availability of labor and skills before embarking on large Imgjlgrograns to
ensurethat the program is sustainable.
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Chapler

Community -based
Approaches

Approach 1: Preparing communities for
climate-resilient recovery

The CommunigBased Adaptation (CBA) Program, a GEF funded initiptiveides
capacity building for adaptation planning through community level consultations in a
number of countries suchs Bangladesh, Bolivia, Niger, Samoa, Guatemala, Jamaica,
Kazakhstan, Morocco, Namiband Vietnam Inthe future it is expected thathese
people will be affected by cyclones, floods)d droughts more frequently and
intenselyas a result ohdverse climte changesPast experience hashown clearly

that villagers are willingly and voluntarily collaborating to develop and apply
adaptation measures by contributing their time and resources (Fran@868). This

kind of risksharing practice constitutem communitybased adaptation activity, one
example of which isn adaptation project implemented in the Thua Thien Hue
Province ofVietnam Similar types ofecovery projectsaand practiceghat focus on
climate change adaptation should be tried in other does trying to implement
postflood recovery initiativesand to reduce the vulnerability of communities. For
example, in Cox Bazar, Bangladesh, when women became fully involved in disaster
preparedness for cyclones, as well as other jlissister rehabilation and recovery
activities such as education, reproductive health,-Belp groups, and small and
mediumsized enterprises, the number of women killed or affected by cyclones fell
dramatically (IFRRCS 2002 in Sperling, 2003).

Case34: CommunityBased Adaptation to Climate Change in Vietham

This project was implemented in four communes and eight villages in Quang Die
Phu Vang Districts, Thua Thien Hue Province, in thequantitral coast o¥/iethamin

2002. These villagexgerience about 30 days of flooding each year. In 1999, or
the worst floods resulted in the loss of hundreds of lives, along with prog
destructionand other economic losses. This severe incident attracted internati
support for thegovernment ofVietnam During the relief operations, an initiativeas
launched to promotay OF LJ OA(i& o6dzAf RAYy 3 T2 ¢ RS
objective was to help build adaptive strategies to enable communities to deal
recurrent climatic catastropheand to minimize the loss of lives and property. T
process involves three major steps for each participating community:
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1. Scenario building includes identifying and analyzing the hazards, vulnerabi
climate change, and existing and required adaptepacity of the respective
village. Interviews, focus group discussions, field surveys, historical profiling
mapping of vulnerable sites are some of the methosisdto describe the current
situation and future scenarios related to climate change.pfatibn mechanisms
at the household and community levels, as well as social institutions that
contribute to hazard and disaster management strategies are identified at
stage.

2. Planning involves discussions among the leaders of social groupsaoizations,
such as those for farmers, fishers, women, youth, and other village po
associations. Deliberations on threats and potential impacts arising from cli
change and possible measures to address these issues are carried out at thi
These measures can be livelihood improvements in agriculture and aquact
disaster management protocols, and other strategies. The participation of
government officials is critical during this process to ensure acceptance
implementation of he plan at the commuty and district levels, as well as
increase the likelihood that the government willHtmd someof the subprojects
ARSYGAFTASR® ¢KS YIAYy 2dzildzi 4 GK
the resilience of the commuty to the negative impacts of climate change.

3. Project implementation of some subprojects identified in the plan is made pos
through in] AYR YR OFaK O2y(iNAOdziAZ2Y A
These subprojects invalvmeasures to ensure theafety of the people,
infrastructure, and livelihoods of the village. Construction of an iotenmurity
road and multipurpose school (as an emergency sheltag, well astechnical
support for agriculture and fisheries are provided. Training on the useay
warning devices, and rescue and relief operations are extended to represent
of various social groups. Critical equipment in giving timely warnings of impe
disasters, including boats, life jackets, and megaphones, are made availa
representatives of the social groups.

Source: Francis¢@008).

From a country perspectivecommunity-based approaches provide the most
effective capacitypuilding for practical adaptation actions through implementation
YR I Wt SI NY A yG@mniulityb&sed /agagation isIN@irapSréarit ol
for developing adaptation options and it is important to share the knovéegigined
from these experiences

Case35: Recovery supportor communitiesthrough droughtresilient recoveryin Andhra Pradesh

The government of Andhra Pradesh assigns a high priority and commitmel
strengthening development outcomes, as indicated by its supjoortobust relief
machinery and recent strategies to build lelegm resilience to climate risks amg
rural communities. Under the oversight of the Department of Rural Developn
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the state is implementing an innovative drought adaptation pilot initiative in dryl
aress of Mahabubnagar and Anantapur districts by the Society for the Eliminatic
Rural Poverty and the Watershed Support Services and Activities Network. A
government interdepartmental steering committee and a convergence comm
compried of the commissioner for rural development amdpresentativesof the

National Rural Emplayent Guarantee Scheme have been set up to oversee pr
implementation. The initiativewhichwill be implemented over a period of thre
years with technical assistance from the World Baekks to

a. Identify gaps and missing links in the ongoing drouglated programs anc
activities in Andhra Pradesh;

b. Facilitate institutional integration athe state, disrict, and community levels fo
delivering droughtelated assistance;

c. Design and test innovative methods and instruments for helping sele
comnunities adapt to drought, targeting different groups within the
communities; and

d. Improve awareness of drought adaptation options and approgclaesl
disseminate the results of the pilot efforts to build support and demand
wider replication.

The pilot Drought Adaptation Initiative focuses its resources on four area
intervention:

a. Management of common natural resources, dealing witto-poor water
resource (particular groundwater) and common land management;

b. Production systems, focusing on divéirsition and intensification in agriculture
livestock, and horticulture, with technol@glinnovatiors,

c. Economic instruments and marketing, with a focus on improved acces
markets, credit, and insurance for new and innovative activities specifi
designed for drought adaptation; and

d. Institutional support and capacity building, with a focus on insttui
strengthening of farmers and other villager organizations, including :
communitybased organizations as shtlp groups, watershed committees, at
credit committees.

Pending successful outcomes, the pilot is expected to build support and deora
wider replication in Andhra Pradesh atadprovide lessons to other semiarid states

Source: World Bank (2008)

Case36: Managing drought through rainwater harvesting initiatives in Gujarat

An analysis opastrainfall data forthe state of Gujarat indicates that the last two
decades, the intensity of théhree-year periodsof consecutive rainfalllecreaseds
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increasingthus creatinga severe drought situation. The intensity and return perioc
major drought events have ireased substantially in last two three decades, anc
these areoften correlated to climate change impacts. However, climate mc
predictiors indicate a general increase in rainfall otee western part of India with
more intense rain events in futuréNVhile the increased rainfall is a welcen
development to this droughstricken part of the country, an increaset intensity of
rainfall might lead to high surface runoff aatbss of water from the region

To promote sustainable methods of rainwateharvesting techniques, SEE!
(Sustainable Environment and Ecological Development SoaietyGO) decided tc
test and promote activities involvinthe collecton of rooftop rainwater andthe
rechargingof underground water. Based dhis survey,as well 8 onexisting village
data and focus group discussions, two villages in Porbandar, Thoyona and Digyjji
were selected. Thoyona especially suffers from irregular availability of irrigation \
while Digvijaygadh has drinking water problem. SEEDSomotes sustainable
methods of rainwater harvesting techniques, which are designed, maintaaret]
managed by the local communities. Therefoilewas decided that the following
activitieswould be promoted

1. Rooftoprainwaterharvesting ag school building iDigvijaygadh
2. Well rechargngstructure and farm ponsiin Thoyona

3. Training of communities in water conservation and harvesting.
Rooftop Rainwater Harvesting at a School Building in Digvijaygadh

District: Porbandar ; Taluka (BlocRanavav ; Village: Digvijaygddlgvijaygadh is ¢
working class village with around 70 households from the Sager and F
community. It is socially and economicallyder developedOnce a villageith good

farms, the community has been reduced @oworkng classcommunity due to the

degradation of natural resources. A local NGO, SEEDS, etiabiagithge community
to formulate their own water model plan that was implemented for their village bz
on their needsThe villagers could not contribufaancially, but they contributedby

providing labor, transportation, water from wedl and water curingservices Most
importantly, they were able to participate in the program right fréma start, from the
identification of needand resource mobilization tdmplementation. Some of the
villagers have also shoveminterestin how the water of the villagenight becollected
collectively.

SEEDS begény organizing community meeting arfwlding bcusgroup discussios,
and these werdollowed by community mobil&tion. After community members wer
mobilized, training as well as smsdlale workshops with participants were conduct
duringthe implementation process

Source: SEER004.
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Case37: Communitybased droughtproof livelihood initiatives: Kutch, Gujarat

The district of Kutchwhich comprises 24% of the total area of the State of Guj
falls in the arid tracts of the country and has a unique arid coastal climate. \
Kutch has always been a drougitbneregion, the incidence of drought has becor
moreregular,with anyfive-year cycléncluding two to threeyears of drought.

TheKutch Nav Nirman Abhiyan, Nehru Foundation for Developriménaiduced two
initiativesto play a rolein drought recovery. Therft initiative is calledhe Drought
Proofing Program which creates local dams to decentralize rural drinking wate
sanitation and to secure water for pericdof drought The second initiative focuse
on livelihood options. Since Kutchas traditionaly been well-known for its
handcraf, Abhiyan supports local people engaged in handicraft work, espe
women, to createexpandedivelihood optiors.

One of the first steps ithe Kutch livelihood program is identifying the local resou
base thatis, the skills, raw materig] traditional knowledge, aptitudg andinterests

of local people Since Kutch is one of the most crath areas in the countnthe

handicraft industry hasbecome the most visibly identified area of liveliho
generation. Th various crafts practiced include weaviagrakh block printing, tie

dye, pottery, leathemorking bell making, knife making, silver and gold jewelnd

rogan art . However, to initiate craft programs, without a comprehens
understanding of the comexity ofacraft inanartisaris lives,the very niche markets
of the handicraft industrycraft designs, andhe craft market, means that the
initiating organization immediately runs into its first and primary problethat of

having heightened theexpectations of artisans before developing the marketir
chain. More problems ensuelated to quality, markets, unsold stocks of produ
generated in the initial enthusiasm to help, and bloclatgethe flowof funds Crafts
activitiesforce NGOs taundertale the difficult and complex task @falking the line

between the socieeconomic developmental needs of the community, the aren:
artsand crafs, and the world of business.

Lesson

1 Innovative approaches dbe local level, when planned properly and link
to local government programs and policies, can lead to successful mitig
measureghat can be effective in the long run. As a result of these initiatt
though they differed in theirspecific focusas mentioned above, all thes
targeted communitieswere able see the advantages of implement
measureshat support their livelihoodThe gynificance of these initiative
lies not only in their physical resulisbut also in their promotion of
participation bylocal people andheir utilization of locaknowledge (Shaw e
al., 2005).
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Relevance of contemporary rainwater harvesting to climate change

History tells us that culturesho have occupied an area for a long peritmdnot give

up until they have exhausteall their options for survivain that area. Rather than
migration, people may resort to modifg their residentialenvironments by adapting
strategies to optimize the utility of available water by harvesting rain (Pandey; et al
2003). A comprehensive knowledge of climate fluctuations andespanding
adaptation by human society is crucial for our progress towards sustainability. Where
the seasonal cyclef rainfall is large, adaptation through rainwater collection may be
particularly effective in tropical monsoon regions.

As the climate chameg, people may resort to harvesting rainwater. As a sound
adaptation, why does rainwater harvesting matter more today than any other time in
the Holocene? There are several reasons

1. More than one billion people currently lack access to clean drinking \aater
almost 3 billion people lack basic sanitation services;

2. The human population will grow faster than increases in the amount of
accessible freslwater, causing theper capita availability of freshwateo
decrease in the coming century;

3. Climatechanggg Af f Ol dzaS | 3ISYySNIf AyGaSyaiafFio
cycle in the next 100 years, with generally increased precipitation, evapo
transpiration, occurrence of stormand significant changes in biogeochemical
processes influencing water quality.

As summers get hotter and hotter, and anthropogenic climate changes exert further
strain on economic, socjand natural systems water scarcity is likely to grow in India
and elsewhere. Addressing water probkeimolds the promiseof the future for a
world impactedby the compound effects oflimate change, populatiogrowth, and

a decreag in thewaterimpounding area of traditional tanks due to urbanization.
Rural and urban water usé¢he restoration of streams for recreation, freshwater
fisheries, and mtection of natural ecosystems are all competing for water resources
formerly dedicated to food production (Pandey et.,al2003). Under such
circumstances, decentralized rainwater harvesting adaptati@ve proven efficient.

For example, in the Negev Desdlte decentralized harvesting of water in miero
catchments from rain falling over @ne hectarewatershed yielded 95,00lters of
water per hectare per year, whereas collection efforts from a single largeoiiait

345 ha watershed yielded only 24,0@rs per hectare per year. Thus, 75% of the
collectible water was lost as a result of the longer distance of runoff. For instance, the
indigenous teraswvater-harvesting system in Sudan offers agricultural product
security and also raises the nutrient limited yield from ¢Z&D to 650 kg/ha through

its nutrientharvesting effects.

Widespread arsenic poisoning is another case in point where rainwater harvesting
has great potential as a possible solution. In West Bengal and Bangladesh, alluvial
Ganges aquifers used for public water supply are polluted with naturediyirring
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arsenicwhich adversely affects the health of millions of people by causing arsenicosis
and increasing the risk of cancer. Millions of people are at risk in Bangladesh alone.
Arsenic mobilization is associated with the advent of massive irrigation pumping that
draws relatively young water directly into the aquifer. Deep wells are being
advocated as a remedgs thesemay provide a source of clean wateut such a
solution is onlyemporary. Rainwater harvesting is a better option to provide arsenic
free, safe wagr in a coseffective and accessible manner, particularly for drinking
and food preparation. We must, however, address several challenges effectively to
make rainwater harvesting efficient, particulartpe treatment of harvested
rainwater in areas wherpollution is rampant. For instance, it is now possible to use
nancofiltration for the removal of hardness, natural organic material, micropollutants
such as pesticides, viruses and bacteria, salinity, nitrated arsenic. With an
insightful policy, raimater harvesting can be promoted as a core adaptation strategy
for achieving the global security and sustainability of water resources in an era of
anthropogenic climate change.

Rainwater harvesting in response to climate extremes enhances the resilience of
human society. An integrated perspective of traditional knowledge on adaptation

strategies, such as the rainwater harvesting system, is particularly useful to
comprehend vulnerability and adaptation to environmental stresses at thelénesl

Local stutks on risk management and decisimaking can complement global
climate modeling exercises in order to fully capture the complexities of real life.
Although rainwater harvesting continues to be practiced globally, and there is
renewed interest in its reval, the system nonetheless has fallen to disrepair.

Approach 2: Participatory community learning: Climate Field
Schoaos

Behavioral changi response tdongterm climate change adaptation can be best
achieved through participatory community learning

Case 38 Indonesias experience with Climate Field Schools (CFS)

The curreniClimate Field SchoolE$being undertaken by LAG&hich is working or
integrating climate change conceptseflecta good practice that should be maintagh
and sustainedAs a timetested norformal education method among farmefsarmer
Field Schools (FA8pvide valueadded &atures to the otherwise unilira, top-down

methodsbased orthe diffusion model or technology transfer approach.

TheClimate Filel School (CFS) concept is a grbaped learning process introduce
GAOGK GKS FTAY 2F AYONBlIaAAYy3d TFuseNdcBridR
forecast information. The basic concept of CFS is to disseminate climate informa
end users by traslating the information from scientiflanguage into field languag
YR GKSy GNryatladAy3a FASER 1 y3add 3S
et al., 2004).
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LYR2Yy SaAl Qa yI GA2yltie MecoidlGoralRrid 2GRdpiysic
Agency (BMG)ncorporated El Nifio information into its dry season forecast, wi
was released in March 1997, six months before the onset of the event.

But despite the availability of such information, the 19998 El Nfio resulted in
widespread social and economic damage in Indonesia because adequate mit
measures were not taken. Lafgescale forest fires generated a regional smoke
haze emergency and El Nificnduced drought resulted in a production shortfall
three million metric tons of paddyWhile the information was released by BMG
months before the onset of the El Nifio event, there was no institutional mechanis
translate the global El Nifio index into local impacts. This demonstrates that it
climate information alone is not sufficient for recovery planning and rather that it r
be translated into terms of impacts on the variables that are of interest to dec
makers. For example, reservoir managers need to know how an El Nifio event
affect stream flow and evaporation. On the other hand, farmers need to know hc
Nifio could potentially impact the spatial and temporal distribution of rainfall.

ADPC efforts to stimulate local capacities to implement climate risk manage
strategies esulted in innovative approaches that are initiated by program stakehol
themselves. One such initiative is the Climate Field School (CFS).

In Indramayu district, which has a very heterogeneous rainfall pattern, BMG respr
to stakeholder needs by dawscaling the seasonal forecast in spatial terms, i.e. divi
the district into different rainfall regions and producing forecasts for each reg
Information regarding the varying dates of onset and termination of rain in diffe
parts of the districts instrumental in setting up a cropping strategy (e.g. dry seedin
wet seeding) as well as in determining the timing of planting activities. In Kupan
program has institutionalized a sustained dialogue between forecast providers
users. The ES employs practical and fieldased learning for agricultural extensic
workers and farmers to enhance their expertise in using climate forecasts to

appropriate farming related decisions. While dialogues between farmers
extension workers formallgxtenced over only two seasons, the CFS has becon
permanent institutional mechanism that connects producers of climate informa
agricultural extension workers, and end users, including Smsdiale farmers.
Institutional mechanisms at the distri@Jel involving BMG and district officials ha
also been established to interpret and make use of climate information to ma
climate risks in water resource management and the agricultural sector.

Source: ADRCTwentyYears ofReducingDisasterRisks in Asia &he Pacific!

'd GKS KSENL 2F /kCC{ A& G(G(KS SELSNASYyI(A
approach. Herea group offarmers undergo a cyclical processeingexposed to an
GSELISNASYOSe o6 Oldz f 2 NJ Zfled dgort (GndlyRi), ¢ KA OK
derive lessondrom (principles learned), andse as the basis fgulaming actual

applications of such lessons and principles to immediate or future problems.
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Transforming shorterm adaptation behavioranto long-term behavors

CFSs are designed to enable farmers to acquire knowledge on climatology and build
their capacity to read and understand climate information and data so that they can
better plan their farming activities based s information. Eventually, the series of
CIFES sessions on weather, climate variability, climate risks and impacts, mitigation,
adaptation, early warning, and other climatelated topics can helpransformtheir
shortterm adaptation behavia into longerterm behaviors This is based on the
assunption that as they learn more about the science of climate change through
C/FFS, thewill acquire a moravell-roundedknowledge that enables them to come

up with broader and more lontgrm decisions.
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Climate Change and Chapker
Human Healthin
Recovery

The health of human populations is affected by climate

variability and change through both direct mechanisms, for example, heat waves in
conjunction with episodes of poor air quality, especially in urban areas, and indirect
pathways,such ahanges irthe prevalence of vecteborne and norvectorborne
infectious diseases. Populations with different levels of technical, social, and
economic resources would differ in their sensitivity to clirdatduced health impacts.
Sensitivity to climate variability archange would be expected to be higher for those
populations with poor basic living conditions such as overcrowding, malnutrition, and
inadequate access to health services. Thhessensitivity ofthe health of thehuman
populatiors to climate conditionscan be expected to be highest in developing
countries and among the poor in transitional and developed countries.

Global climate change would affect human health via pathways of varying complexity,
scale and directnessand with different timing. The mordirect impacts on health
include those due to changes in exposure to weather extremes (heat waves, winter
cold); increases in other extreme weather events (floods, cyclones, -stages,
droughts); and increased production of certain air pollutants aedoalergens
(spores and moulds). Decreases in winter mortality due to milder winters may
compensate for increases in summer mortality due to the increased frequency of
heat waves.

Climate change, acting on health via less direct mechanisms, would difect t
transmission of many infectious diseases. For example, vieotoe infections, the
distribution and abundance of vector organisms and intermediate hastsaffected

by various physical factors, such as temperature, precipitation, humidity, surface
water, and wind; and biotic factors, such as vegetation, host species, predators,
competitors, parasitesand human interventions.

Many developing countries are particularly vulnerable to the impacts of climate
change because of factors such as widespreageny recurrent droughts,
inequitable land distribution, and overdependence on 4f@d agriculture. In recent
years it has become clear that climate change will have direct and indirect impacts on
diseases that are endemic here. Following the £3998 ENifio event in east Africa,

a Rift Valleyrever (RVI outbreak in Somalia and northern Kenya killed as much as
80% of the livestock and affected their owners (WHO, 1998Db).
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The meningitis belt in the drier parts of west and central Africa is expanding the
eastern region of the continent. There is increasing evidence that climate change
playsa significant role in vectdsorne diseases (WHO, 1998). For example, malaria
incidence in a highland area of Rwanda increased by 337% in 1987, and 80% of this
variation could be explained by rainfall and temperature (Loevinsohn, 1994). Even
small changes in mean temperature and precipitation can increase the potential of
malaria epidemics. Floodingan facilitate breeding of malaria vectors and
consequently malaai transmission in arid areas. The Sahel region, which has suffered
from drought in the past 30 years, has experienced a reduction in malaria
transmissiondue to the disappearance of suitable breeding habitats. Yet, there are
risks of epidemics if floodingccurs (Fayeet al, 1995). In additionsome of the
traditional drought areas likely to receive increased raindait] therefore subject to
floodingthat could facilitate mosquito breedingyay become more vulnerable to the
spreadof malaria.

Cholera isa water and fooeborne disease, and has a complex mode of transmission.
Flood causes contamination of public water supplies, and unhygienic social water
sharing practicesDuring El Nifio yeargholera incidences increase substantiafly
cholera epidemics observed in Djibouti, Somalia, Kenya, Tanzania, and Mozambique
(all lying along the Indian Oceatfue to two conducive factorincreased sea surface
temperature and excessive flooding (WHO, 1998a).

Climate change is likely to expancetgeographical distribution of several veetor
borne diseases to higher altitudes atmlextend the transmission seasons in some
locations. Perhapsthese diseases will expand into higher latitudes, perhaps
decreases in transmission may occur through otidas in rainfall or increases in
temperature above a threshold for vector survivss. he process of climate change is
gradual and detectable only over decadtge impact on health wikllsobe slow to
emerge Over long periodshanges also occur ironclimatic risk factors. For most
vectorborne illnesses (malaria, Leishmaniasis;limine encephalitis, Lyme disease)
current monitoring data can provide only very broad quantification of the
relationship between climate and human disease. Assessmoénthe climate
contribution to longterm trends requires data on factors such as land use, host
abundanceand intervention measures.

Many of the adaptive measures are very effective, but may not be unique to climate
change. Adaptive actions to reduce hbaimpacts can be considered in terms of the
conventional public health categpof prevention and constitute the basis of a no
regrets adaptation strategy. Understanding how climate affects the transmission of
these diseases will lead to enhanced recgvelanning and effective interventions
could lead to sustainable health security.

For example, bed nets can be supplied to populations at risk of exposure to malaria.
In fact early warning systems, such as extreme heat health warrangfamine

early wanings, have beenestablished to provide information on hazards and
recommended actions tdake for avoidng or redudng risks. Primary prevention
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largely corresponds to anticipatory adaptation. Several studies in Africa have
demonstrated that insecticid&eated bednets and curtains can significantly reduce

the risk of malaria infections (Lengeler,1998). The socioeconomic status of
communities may determine whether safe drinking water (piped water,-rain
harvested water, and protected wells) is availat$akiwa and Githeko, 1985). The
quality of housing is important because simple measures such as screening windows
and doors will prevent the entry of disease vectors into human dwellings.

Box1: Diarrheal lllness

The relative importancef different pathogens and modes of transmissioia (vater,
food, insects or humahuman contact) varies between areas, and is influencec
sanitationlevels. As pathogens are known to vary in their response to cljrtraseis
likely to cause geograpal variation in temperature relationships, dependingtbe
level of development.The quantitative relationship between climate amderall
diarrhea incidencedjarrheadue to all pathogens) has rarely been explicitly quantifie

A study in Peru provides evidence of the meteorological dependence of dial
illness and a possible analogue for lontgem climate change impacts. The time ser
data reported the relationship between temperature and relative humidity and ¢
hosptal admissions at a single pediatric diarrhea disease clinic in Lima, Peru. Al
based on 57,331 admissions over a period of just ursileyears revealed a 49
increase in admissions for each 1 °C increase in temperature during the hotter m
anda 12% increase per 1 °C increase in the cooler months. During thedBBYNifio
event, there was an additional increase in admissions expected on the basiskif
Nifio temperature relationships. The time series methods used in this ¢
independentlycontrolled for seasonal variations, other climatic factors and-teng
trends, so that the variation in diarrhea rates can be attributed confidently to variat
in temperature.

The positive correlation is also biologically plausible, as apnaportion of diarrhea
cases in Peru, as in many tropical developing countries, are caused by bacte
protozoa (e.g.enatmoeba) which favor by high temperatures. Very #@ign data
gathering is necessary to provide clear evidence of changes irselisemdens in
relation to longesterm changes in climate. Ideally this would cover not just one
multiple El Nifio/La Nift&outhern Oscillatio(ENSQcycles.

Source: McMichael et al. (2003), WHO (2003).

Lesson

1 Diarrheal iliness is already of major inm@amce for tropical developing
countries because of its large contribution to the burden dfailth. Although
that burden is much more a consequence of poor sanitation and nutrition
of climatic conditions, the demonstration of climate sensitivilggests that
climate change is likely to contribute to an increase in morbidity ur
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counteracted by increasing standards of living and improved public health

Approach 1Climatesmart urbanandhealth care design fdsring
synergy between mitigatiorand adaptation

The concentration of popui@n and consumption tends to increase rapidly during
the early stageof urbarization and development. Denser urban areas have higher
energy efficiency and shorter travel distancbgt increasing the density gdeople,
economic activity, and infrastrture tends to amplify the effects of elate on cities.

For instance, green space can reduce the urban-iséaid effects, but it can also fall
victim to building developments. Similarly, increased sitgncomtbined with the
paving of infiltraion areas hampers urban drainage that mitigates flooding.

In the recovery stageunless disaster impacts are systeroally reduced, past
development gains will be at risk. Development initiatives do not rseciygreduce
vulnerability to natural haards, and they can unwittingly create new vulnerabilities
or heighten existing ones. So the focus in recovery should shift from reactive-to pre
ventive measures. Thus climatbange predictions have to be taken into amebin
current recovery decisiomaking and longeterm planning (GFDRR, 2005).

Climatesmart urban design can f@s synergies between mitigation and adaptation.
Promoting renewable energy resources tends to favor the decentializaf energy
supples. Green spaces prile shading and cooling, reducing the need te air
condition buildings or to leave the city during heat waves. Greefing can save
energy, attenuate storm water, and provide cooling. Synergies between adaptation
and mitigation are dén related to building height, layout, spag, materials, shading,
ventilation, and aiconditioning. Many climatemart designs, comking ecological
principles, social sensilidis, and energy efficiency, are planned for urban areas in
China, suclas Dongtan, close to Shanghai, but so far the plans have largely remained
blueprints (Girardet 2008; Laukkonen et al., 2009; Wang and Yaping 2004; World
Bank 2010; Yip2008)

Case39: Heat wavepreparationsin Spain Strengtheninghe Existing Health Care System as Part
of theHeat Wave Recovery Program

Anomalous hot and dry conditions between Jame August 2003 affected sever:
European countries including France, Spain, ItalytaedJK. Europe experienced
consistent increasi mean temperature, with extreme temperature events 3%
above longerm averagetemperatures and temperature variability (up to fiv
standard deviatiog) accompanied bgnannual deficit in rainfall by 300 mm (Parry
al., 2007)Thelntergovernmatal Panel on Climate Chan@eCCinodel predictghat
similar warm summers may occur at least every second year by 2080.

The recent heat waves, such as the one that killed about 70,000 people in Eur
2003, showed that even highcome coutries canbe vulnerableHeat waves are
likely to increase in frequency and intéty with urban heat islands producir
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temperatures up to 3.64.5°C higher than in surrounding rural areas. For be
preparedness several countries and metropolitan areas novavl heathealth
warning systems.

After the 2003heat wave the Spanish Mistry of Health and CatSalut (the regior
Catalan health service) implemented a comprehensive -mieisterial and inter
agency action plan to blunt the effects of future heat waveshealth (CatSalut
2008).The plan incorporates health responses andnsonications (at all levels c
health care) triggered by a hebealth warning system. The plan has three level:
action duing the summer season:

9 Level O starts on June 1 and foesi®n preparedness

9 Level 1 is triggered during July and August and focuses on meteorol
assessments (including daily recordings of temperature and humi
disease surveillance, assessment of preventive actions, and protection
risk populatiors.

9 Level 2is activated only if the tempéree rises above the warning thresho
(35°C in coastal areas and 40°C in inland areas), at which point heal
social care and emergency service responses are initiated.

The action plan and its health systeesponsedependson using primary health car
centers (including social services) in the region. The centers identify anizdc
vulnerable populationsand strengthen outreach and disseminate public hez
informationto themduring the summer. Theyso collect health data to monitor an
evaluate the health impacts of heat waves and the effectiveness of intervent
Similar actions are underway eldeere. Wales has a framework for heghve
preparedness and response. It establishes guidelines rarepting and treating
heatrelated illnesses, operates an early warning system during thensurmonths,
and has communication mechanisms with the meteorological offitgtropolitan
Shanghai has a hehealth warning system as part of its miiizardmanagement
plan.

SourcesShanghai MultHazard Early Warning 8% Demonstration Project,
http://smb.gov.cn/SBQXWebInEnglish/TemplateA/Default/index.ggmcessed March 12010)

Approach2CK A f RNBy Qa KSIf K OFNB | yR

Climate change is already affecting the spread and intensity of disease, especially
those diseases that affect childreBecause of their age and dependency on others,
children make up th most vulnerable group. Climate induced change through
increasing numbers of natural disasters will multiply the threats against children
especially from poorer families who habitually live in marginalized and unsafe
settlements In Bangladesh, India, Sahblepal and Pakistan, 2C increase iithe
temperature profileof droughtaffected areas will increase the diseaghat most
commonly affecthildren such as malaria ardiarrhea
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The increased frequency and intensity of shocks from climate changeadachl
disasters means poor households have less time to recover and bounce back, and
thus adopt more risky survival strategies, such as cutting down on meals or selling any
assets they may have in the shagtm recovery, but in the long term it meanseth

have fewer defenses against future crises. The only option available to parents may
be to withdraw their children from school or send them out to work. Sometimes
parents have to choose between children if they can only afford to send one child to
schoo) and thisoften results in discriminaton against girls. As climate change
increases and many traditional livelihoods become unviable in the long term,
education and training are very important tools to help children adapt to, cope with
and even avert thate change in the future.

Implementable options:Governments in countries particularly vulnerable to natural
disasters and those predicted to be most affected by climate change need to make
investments in national adaptation and preparedness planningaation. National
Adaptation Programof Action (NAPASs), for example, offer one possibility. NAPAs
enable less developed countries to identify climate change adaptation needs and
response plans. To be effective for vulnerable groups, especially chikigeanalysis
needs to build in an explicit focus on the needs of children, as they have specific
requirements and make up the largest group affected by climate change and natural
disasters (McDiarmi@008).

Climate Change  and Human Health in Recovery | 72



GUIDANCE NOTE ON REC OVERY: CLIMATE CHANG E

Chapler

Implementation
Guide

Implementing adaptation

Implementing adaptation plans and strategies is a vital next step. Adaptation options
need to be matched to priority needs both in the context of commubéged action,

as well as disaster risk reduction. Adaptation plaras/ be integrated intonational

and sectoral planningo enable sustainable development and the efficient use of
resources.

National governments havthe responsibility to scale up lessons learned and
products from adaptation projectsTo do thisit can be useful to start bgreating
awareness b climate change adaptation among planners and political decision
makers beyond the environmegitsectors, and training stakeholders within these
areas. Operational guidelines could be prepared to help integrate adaptation into
various sectors @m the national tothe local leveland fromthe local tothe national

level, and to encourage countries in the regi@ffectedto implement more pilot
projects and facilitate funding for such projects.

Capacity must be built at all stages of the adaptafirocess in developing countries.
Focal points forlgnate changedn those countriecould be trained Inventories of
successful experiences atie expertise available could be developed. Links with the
disaster risk reduction community, especiallyhmiegard to disaster preparedness
rather than relief, could be reinforced. Enhancing synergies between the Rio
Conventions wouldpromote the shaing of information and knowledge on
assessment processes. Capaboitiding andthe training of stakeholders wdd help

the necessary integration of adaptation into sectoral policies and environmental
impact assessments. International climate change committees could be created to
help feed relevant information to regional committees. Collaboration among
institutions activein climate change in all developing couesrand in the global
North would helppromote knowledge exchange and build capacity. National forums
could promote the exchangeof information on vulnerability assessments, and
adaptation planning and ingmentation atthe regional level.

The following implementation tasks are offered as recommendati®hsydraw on
the lessons of casdérom various countries.
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Decisioamaking under uncertain conditions

An understanding of climate change and the impacts it will havéhemicro-level

are still hard to pin down. This is primarily due to the uncertainties btditapstems

i.e, the science of climate modeling, through scenario, model, and parameter
uncertanties. It is micrdevel information that communities, local and national
governments want to inform their adaptation planning (Pettengelle, 20y
example how will the yield of maize change in individual districts or countries by the
end of the centiry? Decision makers often have to make do with limited climate
information and restricted technical capacity to apply such information for robust
decisionmaking in recovenylhis is &ey concern frequently raised by practitioners in
designing sound cliate-resilient recovery prograsrelated tofuture climate change
adaptation. Thugnsufficient availability of and access to climate change information
at the local level becomes major barrierto its use in adaptation for recovery
planning and implemeation. Ths guidance notes intended tohelp in the use of
existing climate observation (say, baseline years) and future projections to integrate
climate change adaptation in development planning at various levels through
recoveryefforts.

Approach 1: Takstock of the available information on hazard
exposure, vulnerabilitiesand risk assessment beforaaking
intervention decisiors

In any given location, the precise impacts of climate changardmown. Experience

shows that investments in prdisaster plicy developmentand planning pays

dividends in terms athe quality integrationof disaster risk reduction in recovery. An
understanding of emerging trends, likely changes, and levels of vulnerability to

specific changes can be built up from a varietganfrces including local observations

and meteorobgical data. Assessing what is known about the climate change impacts,
GKIG A& dzyOSNIF Ay @and KeSfact§ tha gyt addpfiviey 2 6 Y & O
capacity, and addressing all these areas make up thedotinuum of adaptation

(Pettengelle, 2010).

Historical weather and climate data and analyses of extreme conditions are usually
available from meteorological agencies, and experts can be consulted on the
availability of climate change projections that adewnscaled for national use.
Information on the exposure and vulnerability of communities is often harder to
locate, but may be obtainable from standard national statistics or from surrogate
data such as land cover, population, and income levels. Rdiestand assessments
may be available for specific situations (UNISDR, 2B68gxample, the floogrone
municipality of Pune, India undertook a eityde assessment of flood risks, using
detailed city drainage maps. Similarly, in the United Kingdongdronsed a flood
management studyconductedby a national government agency as the basis for
analyses and planned actions asproactive adaptation initiative. South Africa
meanwhile,made projections of future water needs based on historical data and
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current trends.

Box2: Good Recovery Planning

Recovery plans should have a clear and coherent approach to disaster risk rec
be integrated into development initiatives, be mditzard in nature, and wher
appropriate, consider climate change scenarios. They should address antic
future clmate risks. The effective reduction of risk can only proceed from a
identification and assessment of prevailing or foreseen risks, including climate
whereas much of the immediate recovery processes are determined by daptsi
assessment gbhysical losses. The prior planning of recovery or the developme
recovery frameworks and strategies based on evidence and lessons from pr
disasters will accelerate this process. For example, Pune City in Maharashtra h:
affected by severadevere floods over the last six decades, the most significant t
the 1961 flood that involved a major dam failure. Anticipating an increased freqt
of floods owing to climate change, the city authorities have develope
comprehensive climate changalaptation and mitigation plan. A systematic €i
wide plan of practical action to reduce flooding has been implemented.

Source: GFDRR (2009), Provention (2009).
For details:
www.gfdrr.org/docs/ISDR_Applying DRR_For_CCA.pdf

WWW. proventionconsaum.org

Approach 2: Consider both climate change and raimate factors
when implementing climate change adaptation decisions

Thetask of recovery poliegnakers, plannersand decisioamakers is to recognize
those activities and decisions at risk from a changing climate. Mainly in developing
countries, decision makers at #velsoften have tomake decisions with limited
technicalcapacity and inadequate acceassclimate information. The uncertainties
commonly associated with climate change are often a key concern raised by
practitioners in designing sound adaptation progsamrecovery. Climate change is

an important source ofisk to the achievement of loAgrm recovery objectives.
However, uncertainties associated with other future social, econoriwd
environmental changes may be equally important for the consideration of options
during postrecovery interventions. Decisions must be made despite uncertainty. We
recognize the reality that uncertainty will be significant for many aspects of climate
change adaptation ahe local level. Thydollowing proactive decisiemaking during
recovery systematic and regular monitoring and appraisal is essential to help protect
against uncertainty.
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There are three types of climagensitive decisios) namely

Climateadaptation decisions

Decisionamust be maddo manage the expected consequences of climate variability
(e.g., cold years, flood events, seasonal droughts, storm surges, extreme wind speeds,
freezing conditions, heat waves). These are decisioasavehere climatic factors

have long been acknowledged as being a primary consideration in the choice of risk
management options. With climate variability and change being the key drivers,
these decisions are referred to as climate adaptation decision@iand Connell,
2003).

Climateinfluenced decisions

There are also many decisions where the outcomes could be affected by climate
change, but where climate change is only one of a number of fairtendred For
example,in the postflood recovery progna in Bangladestsome of the constraints
faced by BRAC wem lack of local varieties of rice, mustard seead organic
fertilizer. The price of seeds went up in the pfigbd period. Seedlings were not
available in the local markets, and had to be pasgd from government and local
agencies that import seeds. BRAC provided recovery aid in kinchsiot

Casel0: Seal evelinfluenced SalinityBangladesh

Bangladesh is a densely populatedid economicallyunsound third worldcountry
exposed to multhazards. Future climate change may increase cyclone intensity
storm surge, increase flooding due to intense monsoon rainfall and slower river,n
and causeaea level rise.

Sea level rise (SLR) is a major problensdothwest Bangladesh. The climate char
scenario for 2058uggests that an increase in thea levebf approximatelyone foot
will havemajor negative impastthat will cause theermanent displacement of nearl
6 million people (Mohal & Hossain, 200 will also have aimpact on drinking water
agriculture and fisheries productiodue tothe upward inland movement dhe saline
front northward, andthe inundation offreshwater bodies irsouthwest Bangladesh.

Changs in livelihoods from farming to saltater fisheries as part dhe adaptation
measuresidoptedmay cause other complex recovery issisegh as

1. Increased unemployment due tbe lowermanpowerrequirements ofsalt water
shrimp cultivatiorascompared to rice farming,

2. Increased salinity leveof surroundang shrimp farm areas will hamper livestor
grazing and milk yield, artide

3. Clearing of large mangrove areas dhd collection of wild frycould affect non
target fish species.

With help from BRAC, thecipients could immediately sow theaims, rather than
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losing time trying to obtain these inputs in the market. (BRZDP; RusselR000).
Access to seeds not a climate related factor but needs to be taken into accoun
when making decisions abouwat recovery program. Such decisions mag called
climateinfluenced decisions (Willows and Connell, 2003).

Source: BRAZ000.

Climateindependent decisions

Climateindependentdecisions lead to actions that limit or constrain the ability of
other decisioAamakers to manage, reducer otherwise adapt to the consequences
of climate change. Clima&daptationindependent decisions include the
consequences of decisions taken today that restrict the freedom of future decision
makers to manage future climate risks. Climatiaptationindependentdecisions
can be characterized as examples of unsustainable development.

Examples of adaptatieimdependentdecisions include the construction of lcliged

assets, such as housing developments, in areas vulnerable to increased risk of coastal
flooding (IEC, 2001b). Such developments can reduce the options available to flood
risk managers to implement flood protection measures within a flood risk area both
now and in the future, perhaps when the climatic hazard has become greater and
more certain. They maglso require specific present and future flood protection
measures as a consequence of their location, thereby reducing resources available for
existing developments in need of flood mitigation measures. (Willows and Connell,
2003).

Approach 3: Vulnerahtly reduction and risk reduction: Adaptations
along the hazarebiulnerability-risk continuum

Two roughly distinct perspectives inform how people approach the challenge of

climateadaptation: one focuses on creating response mechanisms to specific impacts
associated with climate change, and the other on reducing vulnerability to climate

changeby building capacities that can help deal with a range of impacts. The first

approach uses understood impacts as a starting point for distinguishing between
adaptationr YR ay2NXIf ¢ RS@St2LIVSydo

Adaptation is often seen as a choice between reducing general vulnerability (for
exampleo & AYLINRGAY3I LIS2Lf SQa AyO2YSa 2NJ oe |
and preparing for specific hazards, such as floods. Thisedbetween addressing the

underlying causes of vulnerability to climate change impacts {stant vulnerability),

YR | WLINBRAOUO | YR I RiazaldsGengomtR@rerabfitg NJ a LIS O
is an artificial choice on the ground, where a camebli approach is needed (McGray

et. al., 2007).

It hasoften been observed that climate change information alone does not imelp
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makingreasonably good decisienThe approaches to adaptation alkave some
bearing on the decisiemaking inthe longterm recovery process. To frame
adaptation within the context of development efforts, McGray et al. (2@@8jtions
adaptation activitiesalonga continuum of approaches, from actions undertaken to
address the underlying contributors to climate changenerability, to measures
explicitly directed to address the impacts of climate chafdge winerability-based
approach, with its emphasis on underlying vulnerability factors (oftendtiorate
factors), is less dependent on climate projections for adaptaplanning. On the
other hand, approaches starting with climate change impacts generally require more
information on likely changes in key climate parameters to assess potential impacts.

In practice, of course, many instances of adaptation fall between the extremes of
focusing orvulnerabilityversus focusing oimpacts Actions are taken with a specific
type of impact in mind, but nevertheless involve activities with more general benefits
in reducing vulnerability. One way of framing this diversity is as a continuum between
wholesale development activities on one hand and very explicit climate change

measures on the other.

Box3: A continuum of adaptation activitiesirom development to climate change

Addressing Drivers o Building Response Managing Climate Confronting
Vulnerability Capacity Risk Climate Change
UGANDA: Providing BRAZIL: Participatory TANZANIA: INDONESIA:

women with
crossbred goats an

reforestation in Rio de
WEYSANRQA f

Monitoring
salinizationof drinking

Managing coral
reefs in response

ingructions in graze to combat floodinduced water anddrilling new to widespread
free feeding landslides (City of Rio d wells to replace those coral bleaching
(Karamoja Agrc Janeiro) that are no longer (WWF)
Pastorel Development usable (South South
Program) North)
BANGLADESH: MONGOLIA: Reinstatin MALI: Teaching NEPALReducing
Diversification of pastoral networks to farmers to collect the risk of glacial
livelihood strategies foster appropriate climate data and lake  outburst
in areas vulnerable tc rangeland managemen integrate t into their floods fromTsho
flooding (SouthSouth practices in arid regions planting decisions Rolpa Lake
North) (National University of (Government of Mali (Government of
Mongolia) /Swiss  Agency fo Nepal)
Development and
Cooperation
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Addressing Drivers o Building Response Managing Climate Confronting
Vulnerability Capacity Risk Climate Change

CUBA: Vaccination TANZANIA:  Reviving BANGLADESHUsing
program to eradicate traditional enclosures to nationally

diseases in  low encourage  vegetatior standardized risk
income areas (Cubar regeneration and reduce assessment
Ministry of Health) land degradation procedures to develof
(Ministry of Natural a community
Resources andlourism, adaptation plan of
Tanzania) action (local
government)
Vulnerability focus Impact focus

The continuum can be roughly divided into four types of adaptation efforts (from leftitght)
SourceModified fromMcGray et al. (2007).

The most vulnerabilioriented adaptation effortshown on the left side of the table
overlap almost completely with traditional development practiceshere activities

take little or no account apecific impacts associated with climate change, and have
many benefits in the absence of climate change. On the far right, highliakpesat
activities exclusively target distinct climate change impacts, and fall outside the realm
of development as we kw it. Benefits of these activitiesvill be reapedonly in the

event of climate change. The largeale, qualitative descriptions of current and
future trends in primary climate variables may well be sufficient to clirpatef
longterm national or regioal development strategies, e.g., to restructure the key
climatically sensitive economic sectors. But the design of major coastal security
infrastructure at a particular locatiorequiresinformation about changing surge and
wave heights athe locallevel in additional to broad sekevel rise projections, to aid

the design ofa defense system. McGragt al noted that 6346 of the adaptation
projects reviewedhat can becharacte’ S R I & WI RRNBaaiAy3d GKS RN
00KS WRS@STt 2 bdmiSuyini) Also $efuided activitia$ K& focused on the
AYLI OGa 2F OtAYF(GS OKIFy3S 6 i Kdtind@de y FNR Y
This is the reality of adaptation on the ground, where all these elements must be
addressed. For example, if lik@typacts such as increased drought conditions are not
considered when diversifying agricultural livelihoods, maladaptation is likely. Equally,
iftheA Yy & SOdzNR G & @vlersbifs Yidb af@essed dloggBide adafpons in
agricultural practices, thetheir future in a changing climate is not secure (Oxfam,
2009b).
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Approach 4: Dealing with climate change adaptation npam:
Identifying the nstitutions, policies and mechanisms already in
place for reducing disaster risk

A mapping exercise is an essahstarting point in identifying which organizations
need to be involvedand what synergies, overlaps, and gaps may exist. Idéadly,
should beconductedjointly by colleagues from both the climate and disaster fields. It
should also consider otherlmvant sectors, different levels of government, and the
role of nonrgovernmental organizations.

In Vietham a detailed study of existing institutional mechanisms and capacities for
both disaster risk reduction and adaptation was conducted in preparatiorthe
national policy forum. In the Maldivesfforts were made to take stoakf existing
programs ando engage inmulti-sectoral consultations with local governments to
assess the gaps and challentgebe addressedprior tothe formulation ofa strategic
national action plan. The strategydopted in London (UK built on existing
frameworks and programs on risk.

Approach 5: Plaanintegrated program to tackle both climate
change adaptatiorandrisk reduction

Joint initiatives to address immediafiractical problems are a good way to make
progress and learn how to integrate the concerns of climate change andligaster
recovery to achieverisk reduction. These may be new projects or eiand
strengthered versionsof existing programs. Adaptati programs can be quickly
developed on the basis of existing disaster risk reduction efforts, while disaster risk
reduction can be expanded through the increased capacity and resonvade
available for climate change adaptation.

Typically a mulstakeholder engagement process is used, and in some cases this has
been taken to the community level. Actions are partly funded by multilateral climate
change funds.

Since here are no internationally agreedupon guidelinesfor how to integrate
climate changeadaptationinto recovery prograrg various countries have made
their own attempts to prepare frameworksthough these are diverse and largely
untested. Some progress is being made in a number of countries to integrate climate
change adaptation and recovergoth atthe national policy level and through en
the-ground action. A few common themes and lessons are emerging. Local
governments as well as national governments are tattiegead on this,and both

are investing inncorporatingclimateresilient ad@tationsinto recoverystrategies
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Approach 6: Communitpased climate change adaptation model:
Institutionalize through local government

In the rural areasof India, there isoften alack ofcommunicationbetween NGOs,
local communities, and governmentalganizationssuch that importaninformation

from one sector is notshared with theothers. Like most rural villag@s India, the
village community is the basic social system in Kutch. Each village commurity has
decisionmaking bodyusually callec panchayat which make various decisions for

the village economy and sajbvernance. Traditionallythis body has been
dominated by people with powerand this sometimes causes inequalitgnd
corruption. However, after any major disaster ltke Kutch cyclon®f 1998 andhe

Bhuj earthquakef 2001, local level coordination and networking proved todoeery
effective way fothe implementation ofarehabilitation program.

There are hundreds of other leigesthat suffer froma recurrence of draghts,that
would liketo have watersaving and incomgenerating schemedacluded in thdong
term droughtproofing mechaniss adopted by theirlocal community.Climate
change induced recovery programs from slow disagiig drought)can easily be
implemented through such an institutional mechanism

Casetl Setu NGO networks, Gayat: Link between government and community

A network was established in Kutch aftiye Gujarat Earthquakéo implement such
STTSOGADS AyAGAlIGAO®Sa 6ARStE& FyR S
OSYGSNE F2NJ SOSNE FATGSSYy (G2 GoSyila
setu

After the Kutch cycloneof 1998 26 local NGOs ithe region came together and
established Abhiyamas a central coordinating organizatioBince its establishmen
Abhiyan haplayedan important rolein the local NGO network as each member N
continues working inits specialized field. Soon after the earthdeathe membes of

Abhiyan realized the needor some coordination of their efforts. Although a

considerable amounbf aid andassistancecame into Kutchijt was not distributed

LINPLISNI @8d ¢KSNBTF2NBI | 0KARY (S NMEY 15H02R0I
villages all across the district. €8 centers becameknown as thesetu With their

unique institutional structurethe setufocused on coordination between villages a
government or aid agencigand on information managemento ensure that spport

would be provided to the most needypmmunities duringhe relief and rehabilitation
process.

Originally20 setuwere established aftethe Bhuj earthquakewith each consighg of
five to seven stafmembess with specialized rate Most staff members were fron
surrounding cluster villages, such as local NGO membersat least onestaff
member camefrom the villagesin hopes that the setu or similar boés would
eventually berun by villagers. Since these stafembers live near the villages anc
communicate with locatesidents on alaily basisthey have gainedhe trust of the
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villagers and havan accurateunderstinding oftheir situation and needs. This tru:
and understanding is essential to prawigithe supportneeded by thdocal people and
the community.Since they work with villages closely and independetity/setuhave

been able to workwith a multisectoral grievance mechanisimhishelps create more
equality and transparency the village communits governancend decisionmaking

processs

Although an attempt has beemadeto link climate change impacts to drought, aod
proposeadaptation actions athe community and local govement policy levels, i
should benoted that the study presents only preliminary observations based
limited data (Annon, 2005).

Lesson

1 Thesetuwere initially established forearthquake responseTheyhad played
an important role irthe rehabilitation process and noareworking well irthe
development process. Because dheir unigue characteristics,the
establishmentof local network organizatian like thesetu following drought
yearshasalso worked well. Thee organizatiors, of course, work closely wit
local communities as well as logglvernmens and NGOs so that necesse
information for both shorterm and longterm droughtproofing can be
disseminated in local communities more effectively and effigientl

Approach?: Postdisaster surge capacity management:
Strengthening everyda@2f A FSat et S AaadzsSaQ 27
surge capacity during disasters

In the aftermath of any disaster, recovery programs are generally implemented
quickly It is important to note that somead hocsystems and structures asslopted

as part of aecovery program. Also, many reconstruction and rehabilitation programs
in the pasthaveled tothe launch of major disaster risk reduction initiatives. However,
with the passage of time, it is important éstablishformal systems, procedureand
structures forthe longterm sustainability of disaster risk reduction. Reducing risk in
recovery and leaving a legacy and capacity to reduce risk in development requires a
surge of institutioml and technical capacity. In addition, normal development
processes ned to be streamlined to meet the expectations and demdiodspeed

in recovery.

As theorganizationgesponsible for the longerm development and viability aheir
aress, local governmerst must consider and institutionalize disaster risk reduction
activties in their day-to-day operations, including development planning, land use
control, and the provision of public facilities and services.

Surge capacity can be managed by inciegghecapacity ofan existingdepartment,
rather thancreating anew degartment or agencyand thisis a more viable option
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than thoseobserved in many recovery prograin the past. Agreements for human
resource sharing with the neighbourhoods and the prior planning and agreement of
streamlined processes can facilitate anccederate risk reduction mechanisms in
recovery.

Cased2 Twinning for shared resources, China 2010

China has a twinning assistance program. This program has a role in providin
needed financial and technical inputs to disastffected areas from a pre
established twin province or municipality. This mechanisairs one betteroff

province with anther in need. The agreement includes divertit¥ of the annual
income, and technical capacity, from the richer province to fund recovery projec
three years. This partnership is mutually benefigiaviding the donor province witt
experiencein providing financial and technical assistanto the disastefaffected

province.

After the 2010 earthquake in China, through the twinning assistance proc
Shandong Province and Shanghai Municipality provided fmotlsonly to build
schools and hospital® thigher than predisaster standars| but alsoto implementa

program to upgradethe management and professional capacity in schools

hospitals in Beichuan County and Dujiangyan City. They did this by deploying ¢
staff to the newly built institubns to provide onthe-job training or by receiving
teachers, doctorsand managersrom recipientprovinces to receive training. Thu
when the buildings become operational again, both the structure and the ser
provided will be of a higher standard.

Shifang is the recipient cifyairedwith Beijing Municipality. Thirtfive primary and
middle schools from Shifang signed a twinning agreement with 25 primary
middle schools in Beijing. This led to a Beijjrighifang Distance Education Traini
Network that offers Shifang teachers access to about 20 courses overlearning
system established by the Beijing Educational Science Institutes. On this ne
more than a hundred education specialists providelioa coaching. In addition
Shifang studets canattend classes witlstudents attheir twin schools in Beijing usir
this system. Outstanding teachers from Belijing will go to Shifang to provide tre
to over 3,000 teachers and administrative staff. In addition, 180 key teachers
Shifang wilgo to Beijing for training in 2010.

Sourcehttp:/AMww.sc.gov.cn/zt_sczt/zhcjmhxjy/cjjy/kicj/200912/t20091217_871603.shtml
http://www.sc.gov.cn/zt_sczt/zhcjmhxjy/dkzy/sf200912/t20091201_859811.shtml

Lessol

1 Twinningoffers benefits to both recipients and donors, building capacit
and government networks within the region and country. It provides a ste
source of resources and critical capacity sharing for a number of years,
is agreed upon before a disasterstrikes, encouraging longeterm
partnerships and risk sharing. Twinniogn helpan areacope with the
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increasel demand for skills after a disasteind can helfuild its capacities.
It can be agreedipon before a disasterallowing for fast and predictabl
deployment during recovery.

9 Sustained support and resources thie local level ensurghat policies
become reality.
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Annex es

Annex 1:Tools

The uncertainty of the local climate is what leaves communities vulnerable. Thus, the
only effective way to prepare fahe effects of climate change is to increate
capacity to cope with and adapt to change, i.e. to increase resilience. If local
commuirities have systematically assessed their situation and know clearly what they
need to best adapt to climate change impa¢hey can then effectively contribute to
district level plans. These in turn can inform regional and national adaptation plans
and pograms.

Many tools have been designeadl help communities and planners understand the
likely local risks of climate change, and look at the vulnerability of their environment
and livelihoodsPlanning teams at theigtrict or village development committee
(VDG level can usé¢hese toolsto make assessments and gain an ovenidvthe
situation Communitybased orgamations (such as forest user groups, water
management group®r soil conservation groups) catsousethese toolso prepare
themselves ando develop communitylevel adaptation plans (Regmi et al., 2010).
These tools cahelp usersanalye exgting methods of coping and adagtion and

then develop plans to increase resilience.

There are various tools availatite working toward adaptation. Kénleen Dietrich of
Penn State Universitfummarizedhe many different tools used by practitioners in
their adaptation work in tabuldiorm (Box4).

Example of the participatory tools fromote adaptation:
Communitybased Risk Screening Tq@ldaptationandLivelihoods (CRISTAL)

CRISTAL is intended to promote the integration of risk reduction and climate change
adaptation into communitjevel projects. By focusing on commuHiyel projects,
CRIiSTAL prastes the development of adaptation strategies based on local
conditions, strengthsand needs.CRISTAL can be used by local communities, project
planners andproject managers. This tool was developed by IUCN, 1ISDSS#id
Intercooperation.

For further information visit

http://www.iisd.org/security/es/resilience/climate phase2.asp

Participatory Toolkit for Impacts and Adaptation

DFID/UKAID's Livelihoods and Forestry Rrogin Nepal published a stdyy-step
guide to assessing the impact of climate change on fategéendent communities.

This tool kit is designed to help communities and planners understand the likely local
hazards and risks of climate change aodlook at the vulnerability of their
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environment and livelihoods. It helps them armlyexgting methods of coping and
adapition, and thento develop plans to increase resilience. The kit consists of a
range of tools that can be used in various situations. DistictvDC (Village

Development Committee) level planning teams can use them to make assessments

and gain an overviewf the situation Communitybased orgamations (such as forest
user groups, water management groups or soil conservation groups) can nséothe

prepare themselves and develop commuséyel adaptation plans.
Box4: ParticipatoryTools to Support Adaptation

Adaptation

Tool

Climate
Vulnerability
and Capacity
Assessment
(CvCA)

Community
basedRisk
Screening Todq]
Adaptation and
Livelihoods
(CRIiSTAL)

Climate Change
and
Environmental
Degradation
Risk and
Adaptation
Assessment
(CEDRA)

Adaptive
Capacity
Benchmarkg

Systemic
Approach to
Rural
Development
(SARD)

Participatory

Sponso

CARE
International

Inter-
cooperaton

TearFund

Swiss Agency
for
Development
and
Cooperation

ActionAid

Purpose

Vulnerability
and
adaptation
assessment

Project
assessment
and decision
support tool

Project
assessment
and decision
support tool,
aids in access
to information

Assess
organizational
capacities &
change
strategies in
the context of
climate
change

Livelihood
assessment,
planning,
project
assessment

Vulnerability

Scale/

Location

Commurty
-focus,

multi-scalar
assessmen

Community

Southemn
NGOs

Organizatio
ns

Community
/Local
Governmen
t

Multi-level

Methods

Secondary research,
policy analysis, key
informant interviews,
participatory methods
at the community/
household level

Possiblenethods
include stakeholder
consultations,
participatory
workshops, site visits,
document review,
Internet research, and
interviews

Scientific information
assessment, points of
contact for
information, tools
from PADR, matrix
assessment, process
completed through
report

Document review and
interviews, variations
on interviews such as
card sorting

Mapping, household
typology, access to
services,
power/conflict
analysis, outcome
mapping, vision
development,
planning

Tools vary by level:

Final Outcome

Informand strengthen
adaptation planning
processes by providing
contextspecific
information

Devises adjustments to
improve how projects
impact the livelihood
resources important to
adaptation or suggest
projects tha better
reduce climate risks

Modified and newly
agreed adaptation
activities, improved
understanding of climate
change context and its
relationshp to
environmental
degradation

Recommendtions for
organizational
improvement and
climate change action
plans

Vision statement,
assistance in the design
and reorientation of
development
interventions

Reveals causes of
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Vulnerability
Assessment
(PW)

Participatory
Capacities &
Vulnerabiliies
Assessment
(PCVA)

Community
Based Disaster
Risk
Management
(CBDRM)

Participatory
Assessment of
Disaster Risk
(PADR)

Livelihood
Assessment
Toolkit (LAT)

Oxfam

Asian Disdsr
Preparedness
Center (ADPC,

Tearfund

ILO, FAO

OVERY:
assessment (community
tool , district,

national)
Vulnerability Community
and coping
assessment
Risk Community
assessment
and
management
development
Vulnerability Community
and capacity
assessment,
action
planning
Livelihood Community
assessment,  -focus,
coping/respon  multi-scalar
sestrategies, =~ assessment
impact

CLIMATE CHANG

PRA tools in the
community, interview
emphasis at other
levels, recordings &
video, are not detailed
since it is based on
another tool
(REFLECT)

Participatory rural
appraisal tools
(mapping, matrices,
ranking, Venn
diagrams, etc.)

Participatory rural
appraisal tools
(mapping, matrices,
ranking, etc.),
secondary sources,
visioning/planning,
social network
analysis

Participatory rural
appraisal tools
(mapping, matrices,
ranking, Venn
diagrams, etc.),
modified sustainable
livelihoods approach
(assets)

Secondary sources,
qualitative/statistical
information,
participatory rural
appraisal tools

E

vulnerability, increases
effectiveness of
emergency and
development activities

Information presented
to government and
other stakeholders,
strategic planning
(proposals), advocacy
tool

Creation of Community
Disaster Rk
Management
Organization (CDMO)
and implementation of
management plans

Action planning and
advocacy

Each step informs the
next leading to various
plans and actions within
the pre or postdisaster
context

SourceModified fromKathleen Dietrich, 201(Regmi et. al. (2010). For details, visit
http://wikiadapt.org/index.php?title=Participatory_tools_to_aid adaptati(hccessed June 15, 2010).

Capacitybuilding and training

Capacitybuilding at the local, nationgl and regional levels is vital to enable
developing countries to adapt to climate change. It is important for stakeholders and
donors to recognize the role of universities, tertiary centargl centers of excellence.
Enhanced support is needed for instiaral capacity building, includingthe
establisiment and strengtheningdf centers of excellence arthe development of
hydro-meteorological networks. Training for stakeholders in all sectors wouldirnelp
the development of specialized tools for planningdamplementing adaptation
activities thus promotngaction by local and national governments.

Governmentsand national and international agencies should provide support
capacity building for adaptation. For exampleghe UNEHRunded Caribbean
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Environnent Program, represented athé SIDS meeting, promotes regional
cooperation for the protection and development of the marine environment of the
Wider Caribbean Region.

The World Conservation Union (IUCN) detailed their work on capagitying for
adaptaion, including their Communitpased Risk Screening Tgohdaptation and
Livelihoods (CRISTAL). This tool can redbeeimpacts of climate change on
community livelihoods. It was tested in Africa by IUCN andhegsotential for more
widespreaduse afte further tests.

Non-governmental agencies and organizations involved in capécitiging for
adaptation include the Red Cross/Red Crescent Center of Climate Change and
Disaster Preparedness, and SouthSouthNathetwork of organizations, research
institutions, and consultants operating in Brazil, South Africa, Tanzania, Mozambique,
Bangladesh and Indonesia aimed at driving the sustainable development agenda and
building capacity for adaptation to climate change at the local level.

Examples ofelated piogramsinclude the Caribbean Planning for Adaptation to
Climate Change project, which developed climate change scenarios for the Caribbean
and calculated potential losseBased orthis project, a comprehensive adaptation
program is now underway in the aean It includes the Mainstreaming
Adaptation to Climate Change projeethich brings together the climate change

and disaster management communities, and the Special Program on Adaptation to
Climate Change.

Human resources

Human and civil society res@es are another critical component of coping and
adaptive capacity. This category includes literacy, level of education, access to
retraining programs, and other factors that determine how flexible individuals may
be in adapting to new employment opporities or shifts in living patterns brought
about by climate variability or changé/e chose to uséhe dependency ratio and
literacy rate as indicators The dependency ratio measures the proportion of
economically active and inactive individuals in a pagien. A higher dependency
ratio would indicate that economically active individuals had many others to support,
and resources for adapting to changes in climate would be more limited. We
OF £ Odz | G S Rpetifiy depehdenty ratias framStapedfic percentages of
male and female urban and rural populations in the workfpesel then averaged

the results The literacy rate was included as a measure of the skills that individuals
would needin order to adapt.

Expertise is lost between projects, and often it is difficult to retain experts once they
reach a high level of expertise. Working groups created utigese projects, which
show significant potential for providing technical and scientific suppwred to
realize their potential bypecoming better atlisseminating information ancbmpiling

a database obest practices. For example, the Linking Climate Adaptation (LCA)
Network was set up to help communities, policymakers, practitigrerd academics
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shareexperiences and knowledge about adaptation to climate change. Training is
also needed for models to be effectively applied and used for assessments at the
national or regional level. For examptee PRECIS initiative helps build capacity by
providing training on how to use the climate model to generate high resolution
climate change scenarios for developing count
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