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FIGURE 5.1  | The Urban Climate Resilience Planning Framework: Understanding Vulnerability
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This chapter focuses on the left loop of the diagram below. Vulnerability assessments are the first step in understanding vulnerability, including the poten-

tial impacts of climate change; what systems and communities might be affected and how; what resources or existing adaptation behaviors are available 

to begin addressing those impacts; and what gaps remain to be addressed. Vulnerability assessments identify areas where targeted sector studies can 

support further engagement or action; they also inform the development of pilot projects designed to reduce vulnerability and build resilience.
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Climate change vulnerability assessments are key inputs to climate 
change resilience planning. They assess the vulnerability of a city’s 
ecosystems, infrastructure, agents (social groups), and institutions to 
existing climatic variability and future climatic changes, and assess 
the city’s capacity to adapt to that variability and change. Specifically, 
vulnerability assessments help:

 ■ Understand potential impacts of climate change;
 ■ Identify what systems are exposed to the impacts of climate change 

and how effects on those systems may cascade through other 
systems;

 ■ Identify who are the most vulnerable groups, areas, and sector and 
how they may be affected;

 ■ Identify the different factors that make groups vulnerable, including 
both direct (e.g., exposure to hazards) and indirect (e.g., decreased 
agricultural production leading to increase in food prices and food 
insecurity);

 ■ Assess how critical ecosystem services and functions might respond 
to continued human pressures in the face of climate change;

 ■ Assess the capacities of key organizations and groups to adapt; 
and, 

 ■ Inform the development of resilience strategies (see chapters 6 and 7).

IntrodUCtIon 

 
Vulnerability assessments are crucial elements of the resilience planning 
process and are closely tied to shared learning dialogues (SLDs). As 
discussed in chapter 4, in the ACCCRN process SLDs are the iterative 
platforms that enable joint dialogue, reflection, and understanding of 
climate challenges, vulnerabilities, and potential adaptation strategies 
within the cities. The process and outputs of these activities enable 
discussion, reflection, and collaborative planning on approaches and 
activities that can enhance a city’s resilience to climate change impacts. 
Vulnerability assessments are a key part of this process, providing 
critical bottom-up community information, top-down expert analysis 
of local climate hazards and climate change projections, and synthesis 
of the two. This information is then fed back to the SLDs for discussion 
and decision regarding further action.

Sector studies and pilot projects were designed to allow further engage-
ment around the vulnerability assessment findings. Sector studies 
explored key areas of vulnerability for which information was lacking; 
pilot projects provided a platform to develop — based on the vulner-
ability assessment findings — and test small-scale resilience building 
activities in the city.  The results of all of these activities then fed into 
the development of city resilience strategies.
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What IS VUlnerabIlIty?

The concept of vulnerability varies depending on the discipline or 
sector (e.g., climate change, disaster risk reduction, food security, etc.) 
in which it is used. There is no single definition of vulnerability. The 
ACCCRN project is based on the definition in chapter 2 of this report: 
“vulnerability results from a combination of capacities at the household, 
organization, and city level, together with fragility in key systems and 
the ways in which these factors interact.” Chapter 2 goes on to describe 
that “vulnerability is high where systems are fragile, agents are marginal-
ized, institutions confine rather than enable responses, and exposure to climate 
change is high.”

Cities are integrated functions of physical elements (infrastructure and 
ecosystems), agents (people and organizations), and institutions (the 
rules that guide behavior), as discussed in the Urban Climate Resilience 
Planning Framework (UCRPF; chapter 2). Our approach to vulnerabil-
ity assessment considers each of these components separately as an input 
to a more integrated analysis. For analytical purposes, we use the term  
“system” narrowly, to refer to an ecosystem, a hydrologic, energy, water 
supply, transport, communications, or financial system, etc. 

“Fragility” refers to the sensitivity of a system to disruption by climate-
related events. Key system characteristics such as flexibility, diversity, 
redundancy, and safe failure heavily influence fragility, as does exposure. 

“Exposure,” in this case, is the nature and degree to which a system may 
be directly or indirectly exposed to climate conditions such as tempera-
ture changes, rainfall variability and change (including extremes), or 
changes in the frequency or intensity of tropical cyclones and storms. 
Sensitivity is the degree to which the system is affected, either adversely 
or beneficially, by climate-related stimuli. 

“Agents” are individuals, households, and community, civil society, 
business, or government organizations. Their “capacities” that contrib-
ute to resilience include the baseline ability to function under current 
conditions as well as key capacities such as the ability to visualize and 
act, organize and reorganize, and learn. All of these capacities are 
constrained when agents are socially or economically marginalized and, 
as a result, unable to access or effectively utilize the services systems 
generate. The capacities are also constrained when institutions are rigid 
and limit the range of actions agents can take. 

“Adaptive capacity” is the ability to shift strategies as conditions change 
in order to maintain the well being of populations and the ecosystems on 
which they depend. In the context of climate change, adaptive capacity 
requires agents to make choices and respond to opportunities in ways 
that manage both direct and indirect climate impacts. Agents’ level of 
access to resilient systems influences their adaptive capacity, as does the 
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In many urban areas, the populations most vulnerable to climate hazards and climate change are those who are socially, politically,  

and financially marginalized. Such populations include:

SlUM dWellerS Slums are often in highly exposed areas  such as 

floodplains, and people who live in slums lack legal recourse in the event 

of a climate-related disaster.

renterS In loW-InCoMe neIghborhoodS low-income neighbor-

hoods are also often located in highly exposed areas. Since households or 

small businesses who rent in these areas do not have land titles or power 

of attorney for their property, they often find themselves homeless and 

not entitled to compensation after a hazard event or relocation scheme.

WoMen and WoMen-headed hoUSeholdS  For cultural reasons, 

women may lack skills such as swimming or climbing trees that can move 

them from harm’s way, and experience significant barriers in accessing 

capital — from credit to land.

people Who depend on Urban agrICUltUre  Individuals and households 

who rely on urban agriculture either as a significant portion of their incomes or as 

supplementary food sources are more vulnerable to climate hazards. 

reCent MIgrantS Recent migrants (legal or illegal) to a city are not familiar with 

the most exposed areas of a city or the kinds of hazards likely to occur, and they 

do not have established social and political networks to depend on in the event of 

a climate-related disaster.

daIly Wage laborerS Individuals or households who rely on daily wage labor 

in sectors such as construction or street cleaning are more vulnerable to climate 

hazards.

manner in which institutions structure relationships among agents and 
between agents and systems. 

In sum, climate change vulnerability is the degree to which climate-
related hazards (both direct and indirect, and from sudden events such 
as storms to long-term changes such as sea level rise) affect agents or 
systems. This includes both people and the ecological systems in which 
they live. Vulnerability depends on a range of physical, social, human, 
economic, and environmental factors that increase susceptibility of 
individuals and communities to climate change impacts and that affect 
their adaptive capacity. Vulnerability to climate events is particularly 
high where marginalized populations depend on fragile systems that 
are exposed to climatic stresses and where institutions constrain rather 
than enable action. This accounts for the frequent correlation between 

(khan, Qutub et al. 2009; mustafa, ahmed et al. 2008; Enarson 2005; daW 2001; drechsel 2006)

vulnerability to climate change and poverty or other forms of social 
marginalization.

Institutions deserve specific attention in vulnerability assessments since 
they structure the management of other dimensions (physical infrastruc-
ture, services, ecosystems, etc.), thereby directly affecting the vulner-
ability and adaptive capacity of people, sectors, and the city. Similarly, 
it is critical to highlight that social factors such as gender directly affect 
social marginality and, as a result, vulnerability. Women and men may 
face differential exposure to hazards depending on their occupation and 
social norms; women may not have the same access to early warning 
systems and other services that often are directed toward men; and they 
often have less access to financial services or education opportunities 
that may support them to adapt. 

Marginalized Populations at Highest Risk
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VUlnerabIlIty aSSeSSMentS: no Standard FraMeWorK

With the above understanding of vulnerability in mind, how do we 
assess climate change vulnerability in an urban context?  

There has historically been no standard approach to conducting a climate 
vulnerability assessment. Rather, a range of frameworks, tools, and 
methods that draw on work in climate change, disaster risk reduction, 
and food security can be adapted to different contexts. In particular, 
climate vulnerability assessments in urban areas are still relatively recent, 
especially in developing countries.

In the ACCCRN project, though there are common elements in all 
ten cities, each city implemented vulnerability assessments in a slightly 
different way. The most critical element of the assessments was that the 
findings and the process itself be linked to adaptation planning aimed 
at reducing vulnerability and enhancing resilience. 

The SLDs, the sector studies, and the pilot projects expand on issues 
that arise in the assessment, facilitating the iterative process of planning 
for resilience. The vulnerability assessments, sector studies, and pilot 
projects were then used directly in developing city resilience strategies, 
as chapters 6 and 7 describe. 

the primary goals in vulnerability assessment implementation  

in all of the cities were to:

FaCIlItate  Select methods for the vulnerability assessment 

with which the team was comfortable and that were feasible 

given the human, financial, and time resources available.

learn  Create a process that was flexible and iterative in order 

to enable the cities to pursue priority issues that emerged.

gUIde  help city officials, stakeholders, and residents get 

a preliminary understanding of climate change implications 

in their cities; to identify additional areas for more intensive 

analysis; and to provide some basis for considering how 

interventions could target vulnerable groups and areas in order 

to enhance resilience both of vulnerable groups and the overall 

city. 

Facilitate, Learn, Guide
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VUlnerabIlIty aSSeSSMentS: the ConCeptUal approaCh

The following briefly outlines the conceptual four-step approach for the 
vulnerability assessments. The approach described here is relatively simple 
and provides an easy entry point for this type of work — beginning by 
looking at currently vulnerable people and current climate hazards — 
for stakeholders unfamiliar with climate change. However, it should be 
emphasized that the approach outlined below is not a blueprint; actual 
detailed methods for the assessment were developed at the national and 

city level by team members, drawing on this (and other) approaches. 
The ACCCRN vulnerability assessments in practice are described later 
in this chapter (see Vulnerability Assessments in the ACCCRN Cities). 

1    ClarIFy VUlnerabIlIty 

FraMeWorK

 

  to what: Vulnerable to what 

(climate hazards)

  of what: Who/what is vulner-

able (social group, neighbor-

hood, sector)

  dimensions of vulnerability: 

physical (including exposure), 

environmental, social (including 

governance), economic, human

 
 

2    aSSeSS CUrrent  

VUlnerabIlIty

 

  Current risk and event history, 

and response to existing climate 

hazards

  Current dimensions of vulner-

ability (physical, environmental, 

social, economic, human)

3    identiFy Future  

stressors

  direct and Indirect impacts of: 

climate changes, development 

trends, and growth scenarios

4    assess Future 

Vulnerability 

  Identify most vulnerable groups 

and areas, and vulnerability 

of sectors and inter-linkages 

between them

  Review governance and institu-

tional mechanisms associated 

with vulnerability and building 

resilience

 (Dependent on 2 and 3)
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1 Clarify Vulnerability Framework

 
The first step in assessing vulnerability is to clarify the frameworks 
used, primarily vulnerability “to what” and “of what,” and the five main 
dimensions that shape vulnerability and adaptive capacity. In thinking 
about vulnerability “to what” most people think about extreme climatic 
events, in particular those that cause individual high flood events. But 
apart from the extreme events familiar to disaster experts, we should 
also consider incremental, slow-onset, and widespread changes like 
droughts, salinization, and changes to flood regimes. Both fast and slow 
processes of change may be sources of vulnerability and may require 
different kinds of responses.

“Of what” refers to the system, or units of analysis that are “exposed.” 
The units may be an individual, a household, a neighborhood (e.g., slum 
area), a government agency or program (e.g., water management, health), 
or an economic sector (e.g., tourism, fisheries). The assessment should 
consider different components of analysis depending on city.

Climate change and climate hazards do not take place in a vacuum. 
Hence, vulnerability is not only caused by exposure to or impact from 
climate hazards, but rather, it is shaped by and dependent on the interac-
tion of systems (including ecosystems), agents, and institutions (includ-
ing institutions of social marginalization). Each of these interactions 
has environmental, physical, social, economic, and human dimensions. 
The vulnerability assessment should provide an overview of all these 
dimensions before investigating specific categories and issues that 
emerge in the assessment in more detail. In doing this initial assessment, 
it is critical to consider both vulnerabilities and capacities.

2 assess Current Vulnerability

 
Current vulnerability is explored by identifying existing and likely 
climate hazards and who is vulnerable (what, where, who). This includes 
an initial first cut at identifying what are the climate issues, and who 
and what sectors are vulnerable to those issues. Existing climate hazards 
can include:

 ■ Increase in frequency and intensity of rainfall events (flash 
flooding);

 ■ Increase in frequency or intensity of cyclones/severe storms;
 ■ Increase in temperature (urban island and heat waves);
 ■ Sea level rise (flooding, saline intrusion);
 ■ Drought/longer dry spells.

 
An assessment of current vulnerability should also identify vulnerable 
groups and sectors, e.g., slum areas in low-lying coastal flood plains or 
water supply infrastructure vulnerable to salt water intrusion; vulner-
ability also should be spatially documented, i.e., where the most vulner-
able areas and most vulnerable groups are located. 

Finally, vulnerability assessments should evaluate historical climate 
trends and responses to historical events in order to explore the combina-
tion of existing climate hazards with vulnerable groups and sectors. This 
should include assessing impacts, responses, and coping strategies of 
vulnerable groups and sectors, and government and other key actors. 
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3 Identify Future Stressors

 
Armed with a firm understanding of current hazards and vulnerable 
groups and sectors, the next step is to explore potential future climatic 
changes and physical and social evolution in the city over a modest time 
frame. Available GCM and regionally or statistically downscaled data 
should be used to identify potential future climate trends and variability 
(the challenges inherent in this step are covered in depth in chapter 
3). In parallel, city and regional socioeconomic and physical trends 
and plans should be compiled and reviewed, and the implications of 
development plans explored. Then, using these two sets of information, 
potential direct and indirect consequences of future stressors should be 
identified. These may include: change in resource availability, increas-
ing demands on resources, stresses on physical infrastructure, increased 
flooding, inundation of coastal areas, and increasing salinization, etc.

4 assess Future Vulnerability

 
Finally, armed with an understanding of current vulnerabilities and 
potential future stressors, potential future vulnerabilities can be explored. 
Questions to address in this stage could include:

 ■ How will consequences of future stressors (climate, demographic 
shifts) affect future vulnerabilities?

 ■ What are inter-linkages across sectors that may affect their 
vulnerability?

 ■ Do the potential/projected changes and direct and indirect impacts 
render new vulnerabilities?

 ■ Do the potential/projected changes and direct and indirect impacts 
affect different social groups or populations or neighborhoods? Do 
they affect other sectors?

 
The final vulnerability assessment should identify: 

1. Current hazard and vulnerability issues; 
2. Changes in future vulnerability; 
3. Most vulnerable social groups and dimensions of vulnerability, 

including adaptive capacity; 
4. Vulnerable sectors (sensitive infrastructure, service delivery, 

economic sectors) and crucial inter-linkages among them; 
5. Governance and institutional issues; 
6. Initial ideas to strengthen resilience of populations and sectors; 

and 
7. Areas requiring more information.



CoUntry by CoUntry: UnderStandIng VUlnerabIlIty

VUlnerabIlIty aSSeSSMentS

In practice, the conceptual outline for city vulnerability assessments 
presented in the above section served as a very loose guideline for the 
ACCCRN cities. Each country conducted vulnerability assessments 
differently, and in some cases, cities within the same country differed 
in their approach. How each country, and where relevant, each city, 
approached and conducted the vulnerability assessment is described 
below. 

In general, none of the city vulnerability assessments provided particu-
larly surprising or unexpected results. Their value lay in that they 
presented a set of information to the ACCCRN city stakeholders that, 
in many cases, had never been compiled in this particular way, or in 
some cases simply had never previously been available. Consequently, 
the vulnerability assessments provided a strong focal point for dialogue, 
educated many participants, and provided foundational information and 
framing for the entire resilience planning process.

SeCtor StUdIeS

Within the ACCCRN program framework, sector studies are intended 
to provide a more detailed analysis of an area that the vulnerability 

assessments identify as problematic, but for which there is inadequate 
information to know how to begin addressing the issue. Each city had 
a different focus for their sector study or studies depending on their 
information gaps. 

The secondary role of the sector studies is capacity building of local 
and national institutions. ACCCRN national and international partners 
worked with local and national institutions in each city to build their 
capacity for this type of analysis, so that in the future, more of the 
research and analysis skills needed by cities to replicate the ACCCRN 
process will exist within the ACCCRN countries. This first round 
of sector studies are somewhat rough documents, but for most of the 
ACCCRN cities, they provide the first comprehensive reports on their 
topics, assembling disparate data in one place for the first time.

The sector studies that have been undertaken to date by the ACCCRN 
cities are discussed country by country. 

Cities were asked to select studies based on the following guidelines: 

 ■ Significantly influences the decision-making process of city 
development planning and also affects the livelihood of poor and 
vulnerable community;

VIetnaM IndIa thaIlandIndoneSIa
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 ■ Addresses a knowledge gap needed to enhance city resilience to 
climate change;

 ■ Addresses an issue that requires immediate action in order to 
prevent adverse and wider impacts;

 ■ Can be completed within a relatively short time-frame (as demanded 
by the ACCCRN timeline specific to the country).

pIlot proJeCtS

The ACCCRN pilot projects, modest-sized initial intervention activi-
ties, were conceptualized as: 

 ■ A means for the ACCCRN cities to gain experience with devising 
and implementing interventions to build adaptive capacity to 
climate change in ways that would particularly benefit vulnerable 
populations in the cities;

 ■ A way to build experience and collaboration between partners and 
to introduce new organizational approaches; 

 ■ A way to test innovative and potentially replicable projects that 
could enhance climate resilience in the city; and,

 ■ On-going activities to build and maintain engagement of city 
partners as resilience strategies were completed, and while waiting 
for implementation projects to be approved and funded. 

As implemented, however, not every project met the initial objectives 
listed above. Each city chose their pilot projects based on their particular 
needs and priorities, and most projects reflect a clear link to the issues 
identified in the vulnerability assessments. Some cities used the pilot 
projects as an opportunity to test small-scale implementation of activi-
ties identified and developed in sector studies.  

The pilot project timing varied from country to country.  In some 
countries, the pilot projects were completed in time to allow pilot 
project results to be incorporated into the resilience strategies.  In other 
countries, the pilot projects started late and were not completed until 
after the resilience strategies had been written; however, this timing did 
allow them to maintain project momentum in the transition from the 
engagement to the implementation phase of ACCCRN.  



164 C a t a l y z i n g  Ur b a n  C l i m a t e  Re s i l i e n c e C a t a l y z i n g  Ur b a n  C l i m a t e  Re s i l i e n c e 

VIEtnam
VUlnerabIlIty aSSeSSMentS,  

SeCtor StUdIeS, and pIlot proJeCtS

VUlnerabIlIty aSSeSSMentS

all three of the aCCCRn cities in Vietnam undertook 

two-part vulnerability studies composed of a climate 

change analysis and a household and community 

assessment. the Institute for meteorology, hydrology 

and the Environment (ImhEn), a technical division of 

the ministry of natural Resources and Environment 

in hanoi responsible for generating national climate 

scenarios, assessed potential climate change impacts.

parallel to the climate analysis, a hazard capacity 

and vulnerability assessment (hCVa) assessed the 

climate threats posed to groups, communities, and 

households. both of these are described in more 

detail below.

SeCtor StUdIeS

In Vietnam, ideas for sector studies and pilot projects 

were solicited and discussed during the second Sld in 

august 2009, following presentation and discussion 

of the vulnerability assessments. One sector study 

was completed in each aCCCRn city in Vietnam. 

like the vulnerability assessments, none of these 

sector studies were revolutionary, but they all took 

small steps into new territory. In Can tho, the dRagOn 

Institute (the delta Research and global Observation 

network, funded by the USgS and associated with Can 

tho University) consulted with the bo bao community 

to determine whether they preferred to remain where 

they were, with upgraded housing, or to move to a new 

location. this is perhaps the first time in Vietnam that  

a community identified for resettlement was consulted 

in this way, and as such provides significant new input 

to the resettlement process. Similarly, although the 

hydrology studies in da nang and Quy nhon were 

fairly brief modeling assessments and in both cases 

only addressed a small area within the city boundaries, 

because they were undertaken as part of the aCCCRn 

process and engaged a multi-sectoral stakeholder 

group, they catalyzed significantly new thinking and 

engaged diverse professional groups. For example, 

prior to these studies, the questions about develop-

ment of low-lying floodplains in both cities generally 

focused on the depth of fill needed to elevate the entire 

development area above the 100-year flood elevation. 

however, by the time the sector study results were 

presented in november 2010, discussion focused on 

how development of these new areas would impact 

surrounding lands and highlighted the need for more 

in-depth models that could answer these more detailed 

questions.

all three of these studies were completed too late 

for results to feed directly into the resilience planning 

process. however, the sector studies are paving the 

V I e t n a M

In Can Tho, the DRAGON 
Institute consulted with the Bo 

Bao community to determine 
whether they preferred to remain 

where they were, with upgraded 
housing, or to move to a new 

location. This is perhaps the first 
time in Vietnam that a community 

identified for resettlement was 
consulted on their preference, and 

as such provides significant new 
input to the resettlement process.
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way for implementation projects in the three cities. In 

da nang and Quy nhon, more in-depth hydrological 

studies have already been started. Can tho continues 

to explore options for further analysis and implemen-

tation of innovative resettlement projects.

pIlot proJeCtS

pilot projects for the three Vietnamese cities evolved 

directly from the hCVa. the projects were a way to 

fund local initiatives for the vulnerable communities 

selected for the hCVa analysis. projects that the local 

government considered high priority were shortlisted, 

and ISEt provided feedback on final project selection. 

the projects listed below are those that have been 

completed.

While the initial goal was for pilot project results to 

feed into the resilience strategies, because transfer-

ring the project funds and getting the projects going 

took significantly more time than anticipated, the pilot 

project results were not available in any of the three 

cities until after the resilience strategies were written. 

nonetheless, the process of initiating the project 

proved valuable for all three cities, and several of the 

phase 3 implementation proposals have built upon 

work initiated in the pilot projects. 

VUlnerabIlIty aSSeSSMentS

IMHEN used MAGICC/SCENGEN 5.3 and statis-
tical downscaling to provide monthly mean tempera-
ture and precipitation changes for the three cities as 

compared to 1980 to 1999 average conditions. IMHEN 
provided projections under the UNFCCC – SRES 
emissions scenarios A1F1, A2, and B2 for the years 
2020, 2050, 2070, and 2100. Can Tho also obtained 
climate projections from SEA START. (See chapter 
3 for details on the strengths and limitations of the 
IMHEN analysis.)

As part of their climate analysis, IMHEN also 
produced sea level rise (SLR) projections for each of 
the three cities. SLR projections were obtained from 
the MAGICC/SCENGEN model runs and were 
overlain on local Digital Elevation Models (DEMs) 
to illustrate potential future impacts from increasing 
sea levels. The resulting inundation maps were overlaid 
with current land use maps for agriculture, aquacul-
ture, and infrastructure and compared generally with 
city plans for 2020. However, these projections used 
annual average sea-level increases only and did not 
take into account flood tides, waves, heavy rains, flash 
floods, and other hydrodynamic factors that could 
greatly exacerbate climate-change-induced flooding.

Challenge to Change (CtC), an international NGO, 
led the HCVAs, in close collaboration with the local 
government and community leaders. In Can Tho, the 
DRAGON Institute of Can Tho University assisted 
CtC. In each of the three cities, the HCVA was carried 
out in two highly vulnerable districts or wards: Son Tra 
and Lien Chieu districts in Da Nang; Vinh Thanh and 
Binh Thuy districts in Can Tho; and Nhon Binh and 
Nhon Ly wards in Quy Nhon.

V I e t n a M
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The HCVAs ranked local hazards and mapped them by 
district, ward, and section, based on consultations and 
historical experience. The assessment also evaluated 
the effectiveness of city planning and disaster manage-
ment, and how these interlinked with climate. Finally, 
researchers analyzed information collected on social 
issues crosscutting with climate change, such as gender, 
socioeconomic class (e.g., unregistered migrants), 
education, health, and livelihoods. In each case, the 
HCVA compiled data on existing coping methods 
and their limitations, and sought recommendations on 
improvements from local authorities and community 
members.

In Da Nang and Quy Nhon, the Institute for Water 
and Environment (IWE) integrated these two reports 
into a single city document, the “Climate Change 
Impacts and Vulnerability Assessment.” Can Tho 
University prepared a similar report for that city. These 
synthesis documents used the climate and SLR results 
to evaluate potential effects of changing temperature, 
rainfall variation, and SLR on land use and future city 
development, including agriculture, aquaculture, and 
infrastructure. ISET provided support and guidance to 
IWE in its fieldwork for the climate impact and vulner-
ability assessment. Can Tho University, in contrast, 
relied on an extensive literature review focusing on 
agriculture, aquaculture, and infrastructure as a basis 
for the vulnerability assessment. In all three of these 
reports, future climate impacts were based on an 
assessment of current hazards and vulnerability, and by 
extension, the likely vulnerability to future conditions.

Local stakeholders reviewed the draft vulnerabil-
ity studies through the SLD process and other small 
group consultations and meetings. The SLDs provided 
recommendations for in-depth studies to enable action 
on specific priority sectors or issues. While in each 
city a single technical department hosted and led the 
project, each recognized that multiple departments 
must be engaged in the planning work. So each city 
established an interagency technical working group to 
ensure that the climate change planning agenda moved 
forward. This group reviewed the results of studies and 
SLD recommendations.

Though the vulnerability assessments formed the basis 
for the city resilience strategies in all three cities, the 
cities also drew on existing studies and reports, particu-
larly Can Tho, where the World Bank was developing a 
Local Resilience Action Plan for the city (World Bank 
and the People’s Committee of Can Tho City 2009). 

Can thO

In Can Tho, the IMHEN climate analysis was 
supplemented by additional data and research. In 
part, this was due to data availability — significant 
research monies have been put into climate change 
and hydrological studies for the Mekong Delta, and 
as a result there is more information available for Can 
Tho than for most other parts of Vietnam. In particu-
lar, to understand the influence of SLR on extreme 
flood events researchers utilized an existing dynamic 
hydrological model developed and run by the Southern 
Institute for Water Resources Research (SIWRR). The 

V I e t n a M
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InUndatIon + + • • ++ + ++ ++ ++ ++ ++ ++

Salt IntrUSIon + • •
• + + + ++ + • ++ +

drought • • • • + + + ++ • + ++ +

+++ high level of vulnerability        ++ medium level of vulnerability        + low level of vulnerability        • invulnerable

model was calibrated to the (well-documented) one-in-
50- year flood event of the year 2000, and scaled the 
model results for SLR of 30 cm, 50 cm, and 100 cm. 
The resulting inundation maps were overlain with 
current land use maps for agriculture, aquaculture, and 
infrastructure and with city plans for 2020.

da nang

In addition to temperature, precipitation, and sea level 
rise, the Da Nang vulnerability assessment specifically 
addressed drought, typhoons, heavy rains, and saline 
intrusion. These climate threats were characterized 
according to impacts on the most vulnerable groups, 

livelihoods, infrastructure and locations within the city, 
and impacts were assessed both for current conditions 
and projected conditions in 2020 (see Table 5.1).

The Da Nang assessment was coupled with an analysis 
of the city’s capacity for disaster response and prepared-
ness, which was evaluated based on the organizational 
structure of the City Committee of Flood and Storm 
Control Rescue; infrastructure and equipment for 
natural disaster prevention and response, capacity, and 
allocation of resources to respond to climate change; 
and monitoring and evaluation mechanisms. 

table 5.1 | da nang Vulnerability assessment Summary

this matrix is synthesized from data collected in the process of assessing vulnerability to natural disasters caused by climate change in da nang. 
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QUy nhOn

In Quy Nhon, current hazards include flooding from 
flash floods, river breaches, and/or storm surge; such 
flooding now affects most areas of the city and is felt 
most keenly in peninsular, coastal, and floodplain 
areas. Typhoons, drought, salinization, forest fire, and 
erosion were also addressed during presentations and 
in discussions. 

observations on the Vietnam  

Vulnerability assessments

The Vietnamese HCVA reports demonstrate an 
understanding of the complexity of vulnerability and 
capacity. However, their quality varies from city to 
city, and, though they meticulously present primary 
data, they lack in-depth analysis of the implications of 
the findings. Perhaps as a result of this, the synthe-
sis documents prepared by IWE and the DRAGON 
Institute do not reflect the complexities of vulnerability 
presented in the individual HCVA reports.

The HCVAs did not have much impact on the city 
teams, and they were underutilized in the later stages of 
the resilience planning work, particularly the develop-
ment of the city resilience strategies. Nonetheless, 
the consultations with vulnerable groups done for the 
HCVA were a new approach for Vietnamese planning 
departments, and most of the key working group 
members found the information obtained from these 
interactions useful.

In contrast to the HCVAs, because a national govern-
ment ministry prepared the IMHEN climate change 
scenarios, city teams accepted them at face value, 
without question. This proved somewhat problematic 
since the analysis was limited only to the government-
approved climate model simulations and lacked the 
variability present in the full suite of IPCC results. (See 
chapter 3 for further discussion.)

None of vulnerability assessments for the Vietnamese 
cities addressed the challenges of weather variability or 
temperature issues; all three focused on climate disasters 
and large-scale hazards. They also focused primarily 
on current issues rather than future conditions, and 
the HCVAs only addressed a very limited geography. 
Nonetheless, the vulnerability assessments were an 
important input to the sector study and pilot project 
formulation and selection, and to the resilience strategy 
development. And, in spite of their limitations, the 
Vietnamese vulnerability assessments did impact 
the city stakeholder thinking and engagement in the 
ACCCRN project. 

In Can Tho one focus of the vulnerability assess-
ment was on agricultural loss due to sea-level-rise-
exacerbated flooding. The information was new to 
the city stakeholders, and as a city highly dependent 
on agricultural product marketing and export, it was 
of key concern; the extent of potential agricultural 
production flood losses in the next 50 years could be 
a big problem for the city. Similarly, increasing river 
salinity has only just recently started to become an issue 
for Can Tho. The current increase in salinity during 

V I e t n a M

In Can Tho, one focus of the 
vulnerability assessment was 

on agricultural loss due to 
sea-level-rise-exacerbated flooding. 

The information was new to the 
city stakeholders, and as a city 

highly dependent on agricultural 
product marketing and export, it 
was of key concern; the extent of 

potential agricultural production 
flood losses in the next 50 years 

could be a big problem for the city.
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The Vietnamese HCVA reports 
demonstrate an understanding 
of the complexity of vulnerability 
and capacity. However, though 
they meticulously present primary 
data, they lack in-depth analysis 
of the implications of the findings.

low-flow periods, coupled with the model projections 
generated for the vulnerability study, indicated how 
quickly this could become a critical issue for drinking 
and irrigation water.

In Quy Nhon, as the vulnerability assessment report 
was being completed, major flooding occurred in Nhon 
Binh, one of the communities slated for urban develop-
ment under the current city master plan. Though the 
cause of flooding in this case was more likely urban 
development than climate change, nonetheless, the 
combination of flooding and newly available climate 
change vulnerability information put climate change 
issues on the map and catalyzed new thinking on the 
part of the city government. 

This also happened in Da Nang, where the flood 
inundation map prepared by SIWRR as part of the 
vulnerability assessment illustrated that the flood 
regime is changing. The Da Nang Department of 
Construction in the City Planning Department grasped 
the implications of a changing flood regime for a city 
accustomed to engineering solutions to flooding, and 
the city is undertaking further work via a Rockefeller 
Foundation-funded implementation project.

Finally, resettlement is an issue in all three Vietnamese 
cities. Decisions by the central government to resettle 
vulnerable communities, and the consequent concerns, 
are not new in Vietnam. However, the idea that the 
impacts of climate change will increase the need for 
resettlement was new for all three city governments. 
Can Tho began to actively grapple with this issue in 

their sector study and is considering further projects in 
this sector.

SeCtor StUdIeS

Can thO 

Feasibility for the deep Flood Regions Resettlement, 

bo bao hamlet

Examines ways of improving resettlement practic-

es, using the case of bo bao hamlet, the area of 

Can tho most vulnerable to SlR, as a model of 

integrated flood adaptation resettlement planning 

and management for Can tho. proposes alterna-

tives for bo bao and general strategies for the city, 

based on findings.

da nang 

Climate Change and Sea level Rise Impacts on 

Flooding in hoa Xuan and hoa Qui, da nang

Reviews current hydrology and 2006 and 2009 

floods as baseline for a model simulation of potential 

future flooding in rural, minimally developed 

communes slated for development. key conclusions 

include need for future studies to examine impact 

of development. available in Vietnamese only.

QUy nhOn

Climate Change and Sea level Rise Impacts on 

Flooding in phuoc Son, binh dinh province

Climate change and flood risk case study for the 

commune of phuoc Son on the northwestern edge 

of thi nai lagoon. Reviews current hydrology and 

recent flooding events to set the baseline for a model 

V I e t n a M
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simulation of potential future flooding conditions 

under the influence of sea level rise and projected 

increased precipitation intensity. Simulations were 

run for a series of sea level rise scenarios spanning 

projections from 2020 to 2100. key findings include 

that 50 percent of 2009 floodwater was due to 

dikes being overtopped. available in Vietnamese 

only.

 

pIlot proJeCtS

Can thO

Community Safe Water Supply and Solar power model 

provided 57 out of 83 households living in Con Son 

islet with safe water; solar power station installed 

to provide electricity for the operation of the water 

supply system and energy consumption of the 

community house; villagers trained on construction 

and maintenance of system.

da nang

design and Construction of an Improved boat Winch 

Consulted with experienced local fishermen to 

carry out boat winch design; technical design was 

validated through several community meetings. 

Winch allows rapid relocation of boats from water 

onto shore in advance of typhoons, obviating need 

for dangerous trip around headland to safe harbor.

Coastal tree protection planting, and Early Warning 

System for Fishermen

trained 200 locals on planting and maintenance 

of Causuarina Equisetifolia for coastal storm 

protection and ecosystem restoration; bought, 

tested, and delivered 454 SOny radios SW-988 

to poor fishermen to receive typhoon warning and 

updated forecast information while at sea.

QUy nhOn

Storm-Resistant housing

Selected five households to pilot three models of 

flood and storm resistant housing construction; 

larger community trained in storm-resistant housing 

techniques.

Improvement of traditional Fish Sauce processing

Worked with approximately 60 community members 

on modifying local fish sauce processing into a 

closed waste-treatment cycle, increasing process 

productivity, reducing waste otherwise released 

directly to the lagoon, and providing alternative 

revenue through waste collection, processing, and 

resale as animal feed.

mangrove planting

trained local community in mangrove horticulture 

and preservation; established, using community 

labor and ongoing husbandry, ten hectares of new 

mangrove forest at lagoon edge to provide liveli-

hoods benefits and storm protection.

V I e t n a M
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IndIa
VUlnerabIlIty aSSeSSMentS,  

SeCtor StUdIeS, and pIlot proJeCtS

VUlnerabIlIty aSSeSSMentS

In India vulnerability assessments were done differ-

ently in gorakhpur than in Indore and Surat. the two 

different approaches are described below.

SeCtor StUdIeS

In India, sector studies were selected by the city 

advisory committees (CaC; Indore and Surat) and the 

city steering committee (CSC; gorakhpur) to address 

information gaps identified in the vulnerability assess-

ments. Studies were completed in early 2010 so that 

results could feed into the city resilience strategies. 

the objective of the studies was to capture the 

systemic vulnerabilities of the selected sectors in the 

three cities and to highlight cross-sectoral linkages. 

In general, the Surat and Indore sector studies are 

broader and focus more on compiling available 

information and using it to identify potential future 

actions than generating new information. the 

gorakhpur studies are more targeted at specific 

issues and locations within the city, and in many cases 

generated new information through surveys, focus 

groups, and in some cases, technical research. as with 

the different foci in vulnerability assessments between 

Indore/Surat and gorakhpur, the difference in sector 

studies is driven strongly by the different scale and 

needs of the cities, as well as by the different capaci-

ties and preferred methodologies of the aCCCRn 

national partners leading the work. 

most of the aCCCRn cities undertook one or two 

sector studies, due to time and budget constraints. 

the number of sector studies — and pilot studies — 

that the Indian cities completed, is striking in compari-

son. In Indore and Surat, the number of completed 

studies reflects the CaCs’ buy-in and engagement; the 

CaCs were active participants in study selection and 

design and in selection of researchers to complete the 

work. In addition, in Surat, the municipal Corporation 

donated city worker manpower to the research effort 

(both for sector and pilot studies), providing results at 

no or reduced cost to the program. 

Surat’s health sector study is the only detailed health 

work undertaken in the aCCCRn project to date. 

(Indore has conducted a study, but its is much less 

comprehensive than Surat’s.) the Surat study address-

es the full suite of areas that intersect with the health 

department’s sphere of responsibility, including health 

systems, disaster response, epidemics, vector borne 

diseases, solid waste disposal, water, and wastewater. 

In Surat in particular, due to the health department’s 

broad responsibilities, using the health sector as 

an entry point to climate change adaptation is very 

IndIa
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its focus was primarily on education, capacity building, 

and laying the groundwork for new institutions 

(establishing water user groups). 

Surat, in contrast, pursued innovative pilot projects 

aimed at building resilience in key sectors that the 

vulnerability assessment identified. the urban services 

pilot project develops and tests a new technological 

solution for an existing problem not explicitly identi-

fied in the vulnerability assessment. the safe habitat 

competition engages the private sector in developing 

solutions to flood resistant housing. these projects 

reflect both the greater capacity of Surat and the close 

engagement of taRU in conceptualizing and deliver-

ing the work. 

VUlnerabIlIty aSSeSSMentS

gORakhpUR

The Gorakhpur vulnerability assessment was conducted 
by a local NGO, Gorakhpur Environmental Action 
Group (GEAG), working in conjunction with the 
Gorakhpur Municipal Corporation (GMC, the local 
city government). The vulnerability assessment used 
primary data compiled through community and 
household questionnaires, supported and validated by 
consultations with the city steering committee (CSC) 
and a Gorakhpur citizens forum, to pinpoint, priori-
tize, and rank according to intensity the physical risks 
that Gorakhpur residents face. Concurrently, sections 
of the city were mapped by socioeconomic unit (lower, 
middle, and higher incomes) based on visual observa-

IndIa

effective, as the sector study clearly shows. Since the 

plague afflicted the city in 1992, the health depart-

ment has been one of the most powerful departments 

in Surat and has the power to convene other depart-

ments and initiate joint activities. 

pIlot proJeCtS

In India, the results of the vulnerability assessments 

and sector studies were used to identify pilot projects 

whose primary objective was encouraging buy-in and 

trust on the part of city stakeholders for the aCCCRn 

program. the pilots were also used to test approaches 

for building resilience. 

the links between the pilot projects, the vulnerability 

assessments, and the sector studies vary between 

cities. In gorakhpur, the linkages are readily apparent: 

cross-linked sector studies and pilot products picked 

up key areas of vulnerability identified in the vulner-

ability assessment and fed the information back and 

forth to strengthen both. the pilot projects themselves 

focus primarily on community education, capacity 

building at various levels, and founding new institu-

tions (e.g., community solid waste management). 

In Indore, because the city relies heavily on high-cost 

water supply sourced from long distances, the sector 

study explored key vulnerabilities regarding water 

supply, and partners implemented a pilot with urban 

user groups for conjunctive water management of 

local and distant water resources. the pilot also tested 

initial activities to build resilience, and as in gorakhpur, 
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tion of residences and subsequent validation through 
field visits. 

Combining these results with secondary data, the 
vulnerability assessment analyzed four main categories: 
vulnerability of infrastructure and services (including 
calculation of current demand and demand deficien-
cies for different socioeconomic groups); social issues 
of health and education; institutional challenges of 
addressing vulnerabilities; and economic consideration 
of losses associated with hazards (with particular 
attention to differential impacts on income groups).

Based on this compiled information, 14 wards (out 
of 70 total) in Gorakhpur were selected for further 
study. The four criteria used in ward selection were: 
1) the number and intensity of risks in each area, 2) 
the coverage of various socioeconomic groups, 3) the 
severity of current impacts on economic activities, and 
4) the diversity of the area. For these wards, earlier 
studies, the results of Gorakhpur’s group SLDs, 
secondary data, and Participatory Learning and Action 
tools (see Figure 5.2) were used to analyze: vulnerabil-
ity of infrastructure and services, including calcula-
tion of current demand and demand deficiencies for 
different socioeconomic groups; social issues of health 
and education; institutional challenges of addressing 
vulnerabilities; and economic consideration of losses 
associated with hazards, with particular attention to 
differential impacts on income groups.

Data from the vulnerability assessment process was 
used to design and choose Gorakhpur’s sector studies 

 Excerpt from Gorakhpur  
Vulnerability Assessment Summary

gorakhpur is vulnerable to waterlogging due to 

its natural topography of low slope gradients 

and large low-lying areas. land pressures and 

increasing encroachments are shrinking the city’s 

natural water bodies, and during the monsoon and 

post-monsoon months, twenty to thirty percent of 

the city is intensively waterlogged. a recent study 

by Opitz-Stapleton and gangopadhyay (2008) (in 

kull, Singh et al. 2008), conducted in the nearby 

Rohini River basin (30 km to the north) projects 

potential increases in rainfall during the monsoon 

months (June-September) for the SRES a2 and b1 

scenarios under a single general circulation model. 

Extrapolating the climate change projections from 

the nearby river basin to the city of gorakhpur 

indicates that flooding and waterlogging might 

potentially increase due to climate change and land 

use patterns.

and pilot projects. This is described further later in 
this chapter in the sections on sector studies and pilot 
projects.

IndORE and SURat

TARU and ISET used a variety of techniques to 
conduct the Surat and Indore vulnerability assess-
ments, to evaluate both socioeconomic vulnerabilities 
and vulnerability to hazard risks. 
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IndIa

Socioeconomic vulnerabilities were assessed through 
a GIS-enabled sampling and aggregation method that 
allowed researchers to create an aggregated socioeco-
nomic map of the whole city. Homogeneous socioeco-
nomic clusters (SECs) were identified through visual 
observation of satellite imagery, using indirect indica-
tors such as roof type, building size, road infrastruc-
ture, location, and distance from city center, etc. These 
findings were verified through rapid ground surveys. 
City maps were overlaid with homogeneous SEC 
polygons, which were then used to selecting sample 
locations for community/household surveys and an 
Infrastructure Services Deficiency Analysis (ISDA). 

Survey research focused on the lower SECs by intention-
ally favoring slums and low-income communities in 
sample selection. Questionnaires compiled informa-
tion on: household size; member details; occupations; 
income and expenditure; water, sewerage, and electric-
ity infrastructure; assets; health; floods, water scarcity, 
and other risks and coping strategies; and other 
relevant topics. The ISDA was carried out through 
representative transect in sample neighborhoods, and 
included roughly 1200 households in 120 communi-
ties in Surat and 750 households in 75 communities  
in Indore.

From survey results, researchers were able to aggregate 
data up to the scale of each polygon and to comparable 
polygons. Combining the survey results with ward 
maps and existing tax database information, researchers 
created ward level SEC and vulnerability maps. A rapid 
(hydro-meteorological) risk analysis was carried out 

in parallel with the socioeconomic assessment, using 
drainage and contour maps, records of historical events, 
hydro-metrological, tidal, and other relevant data sets. 
In this way, risk maps were created to compliment the 
SEC and vulnerability maps.

Concurrent stakeholder consultations also helped 
inform the vulnerability assessment process and sector 
study selection. The first round of consultations aimed to 
identify major issues and problems through discussions 
with key groups, such as, in Surat, the Surat Municipal 
Corporation (SMC), Southern Gujarat Chamber of 
Commerce and Industry (SGCCI), other industry 
groups, and representatives of slum communities. 

In analyzing vulnerability assessment results, 
ACCCRN partners employed the Sustainable 
Livelihoods Framework, using various proxy indicators 
such as education; social networks and assets; income 
stability and loans and insurance; infrastructure access; 
and water scarcity/flood as proxy indicators for human, 
social, financial, physical, and natural capitals. These 
factors were considered in light of downscaled climate 
projections from a single general circulation model, 
supplied by the Climate Systems Analysis Group 
(CSAG) at the University of Cape Town. (Chapter 3 
discusses the validity of this dataset.) 

observations on the India 

Vulnerability assessments

Overall, the Surat and Indore vulnerability assessment 
approach resulted in significantly more quantitative 
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results than the Gorakhpur vulnerability assess-
ment approach. However, the way these results were 
subsequently used by the three cities was very similar. 
In part this may be due to city size and community 
structure. Gorakhpur is significantly smaller than 
Indore and Surat, making a community-based, focus-
group approach to collecting vulnerability informa-
tion possible; a similar approach could not have been 
implemented in Surat and Indore, given time and 
budget constraints. It also appears that, due to the city’s 
smaller size, Gorakhpur officials and citizens already 
were aware of the vulnerable locations and popula-
tions in the city. The vulnerability assessment further 
focused and nuanced this information, but the basics 
were already well understood and quantification was 
unnecessary. In contrast, given the size of Surat and 
Indore, both in terms of population and geography, 
an approach that could provide a citywide overview 
of vulnerability quickly and effectively proved highly 
useful. 

For all three cities, however, when selecting sector 
studies and pilot projects and constructing resilience 
plans, the general structure of vulnerabilities — in 
terms of communities and sectors — rather than the 
more specific quantified data, focused the work. This 
highlights those aspects of the vulnerability study 
results that are most important:

 ■ Clear identification of vulnerable peoples, 
locations, and sectors within the city; and,

 ■ Sufficient justification of findings to achieve 
buy-in from stakeholders.

 
What is required to achieve this second point will vary 
from city to city and from country to country, as the 
Indian ACCCRN cities illustrate.

SeCtor StUdIeS

gORakhpUR

Saving a dying lake: the case of Ramgarh tal  

in gorakhpur, Uttar pradesh 

documents the encroachment and pollution of the 

largest lake in gorakhpur over the past half century, 

and the associated loss of ecosystem services, 

including potable water and drainage, issues that 

will have growing consequences under climate 

change. briefly describes a government effort to 

rejuvenate the lake.

Servicing the City: migrant Workers and deprivation  

In gorakhpur, Uttar pradesh, India 

Evaluates the immigration of manual workers and 

other essential service providers to gorakhpur. 

the study addresses the causes of migration, 

the dynamism of social deprivation in source and 

destination, and the living conditions of migrants. 

geo-hydrological Study of gorakhpur  

assesses the geo-hydrological condition of 

gorakhpur and the role it plays in creating and/or 

mitigating physical and anthropogenic problems like 

water logging, solid waste and sanitation, deteriora-

tion of surface and ground water quality, etc.

Gorakhpur is significantly smaller 
than Indore and Surat, making 
a community-based, focus-group 
approach to collecting vulnerability 
information possible; a similar 
approach could not have been 
implemented in Surat and Indore, 
given time and budget constraints.
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IndORE 

Urban Environment and health

Reviews current solid waste disposal practices and 

proposes alternatives; reviews current city air quality 

and water logging problems and notes options for 

addressing them; and proposes an awareness-raising 

campaign for communities, school curriculums, and 

policy makers around climate change risks. 

Urban transport 

Examines current and proposed urban transporta-

tion scenarios and notes that current proposals for 

implementation by 2025 will not be enough in terms 

of infrastructure or mitigation needs. also examines 

additional impacts to transport sector from climate 

change and concludes with a matrix of 16 adapta-

tion and mitigation options. 

Electrical Energy Scenario of Indore, year 2020 

assesses current and projected 2020 electrical 

energy demand, current and projected future 

electrical energy supply, and explores options for 

improving current efficiencies and meeting future 

demand.

Study on green buildings in Indore  

Examines the potential of energy efficient buildings 

— both public and private — for reducing projected 

energy demand increases. Indore’s rapid growth is 

accompanied by equally rapid building construction, 

much of it climate-controlled. meeting the growing 

energy demand for air conditioning is projected to 

be a major challenge for the city. 

Water Security for Indore 

analyzes current and future (2024 and 2039) water 

availability and demand and highlights adaptation 

measures to ensure water supply under projected 

increased flooding and water scarcity conditions 

in the future. adaptation options focus in particu-

lar on demand management, leakage and waste 

reduction, rainwater harvesting, conjunctive use, 

and other soft path approaches.

SURat

Environment Study of Surat 

Summarizes current status of land use, water quality, 

wastewater, solid waste, transportation, and air 

pollution and makes recommendations to improve 

services and increase resilience and sustainability 

in these areas.

Flood Risk management

Reviews flooding history of Surat, with particular 

emphasis on 2006 flood and citizen responses to 

the flood, including adaptation measures taken 

during and after the flooding. proposes strategies 

and approaches to make city resilient to flooding 

via prevention, mitigation, and adaptation. 

Energy Security for Surat 

assesses current and projected energy demand 

from different sectors in Surat for the year 2020. the 

study also explores options for improving current 

efficiencies (like having green building codes for 

Surat) and increased role of renewable energy as a 

way of meeting the future demand.
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OBJECTIVE TOOLS INFORMATION COLLECTED

Preference of different services and causes: livelihood, health, education, PDS, 

toilets, electricity, etc.  • Prioritization of problems associated with services: 

access and availability • Distance of services • Distances from risks: water 

logging, sewage, solid waste • Responses towards service providers: Municipal 

Corporation, Electricity Board, Jal Nigam, etc. 

Preference ranking 

and scoring

Matrix

Chapati diagramming

PREFERENCE 

& CHOICES

Changes occurred in physical area over a period of time: constructions, settle-

ment pattern, etc. • Changes occurred in services and choices over a period of 

time: livelihood choices, health, education, PDS system, etc.

Trend diagram

Focus group discussion

TREND 

ANALYSIS

Nature of houses: single house (separate), double storied, multi storied, 

rented/own house, flats, wall types (bricks, stone, mud/earth) • Socio-economic 

status of community: SEC identification, inter-class variability • Available services 

in area: health, Public Distribution System, education, toilets, sanitation, etc. 

• Major risks of area: water logging, sewage, solid waste management, drinking 

water, electricity, etc. • Livelihood pattern • Insurance and debt pattern

Transect walk 

Satellite images

Social mapping

Service mapping

SITUATION 

ANALYSIS

PROBLEM 

ANALYSIS

Structure of problems: water logging, sewage, solid waste management • Intercon-

nections and mutual contributions: linkages between different risks • Reinforcing 

and balancing nature of factors prevailing problems • Seasonality of available 

services • Seasonality of risk intensity • Seasonality of demands

Causal loop diagramming

Problem tree

Focus group discussion

Seasonalities of problems

Figure 5.2  | participatory learning action tools Used in the gorakhpur Vulnerability assessment
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Water Security plan

analyzes current water infrastructure and resourc-

es; assesses impacts of city growth, changes in 

demand and climate change on current supply; 

and evaluates potential mitigation and adapta-

tion measures to ensure a minimum of 20 liters 

per capita per day of delivered piped water for all 

municipal dwellers under future crisis conditions. 

Includes broader systems issues such as energy 

requirements to deliver current and future water.

health Impacts and adaptation

Suggests public health adaptation strategies and 

projects impacts of climate change on human health, 

indicators of vulnerability, and preparedness. Urban 

health systems are an increasing priority for India. 

although urban health on average is better than 

rural health, basic and preventative health services 

for vulnerable groups (e.g., slum dwellers) are poor 

or lacking.

Climate Scenario of gorakhpur  

analyzes the changing climatic patterns in 

gorakhpur in the recent past using available national 

and international data sources. data analysis is 

coupled with downscaled climate projection for the 

period 2046-2065 to produce scenarios of future 

climate change.

technical Feasibility Study for a low Cost and low 

Energy drainage System in Rasoolpur, gorakhpur 

a case study of Rasoolpur area, a low-lying area 

within gorakhpur where people are severely 

affected by water logging. Recommends simple, 

practical (low cost and low energy), short- and 

long-term mitigation measures to improve flooding 

conditions in the area.

Role of Indiscriminate Use and disposal of plastics  

in Enhancing Climate Change Induced Vulnerability  

in gorakhpur  

assesses usage pattern, magnitude, and problems 

related to indiscriminate disposal of plastic bags in 

the city of gorakhpur, including their impact on the 

environment and role in increasing city vulnerability 

to climate change impacts. also focuses on sensitiz-

ing stakeholders and decision makers and encour-

aging exploration of possible solutions through 

multi-stakeholder and multidisciplinary partnership.

pIlot proJeCtS

gORakhpUR

decentralized Solid Waste management through 

Community participation

200 households engaged in implementation of 

decentralized, community based solid waste 

management. project provided livelihoods creation, 

ecosystem benefits in the form of greater recycling 

and composting of waste, reduction in flooding and 

water logging from waste-blocked drains. 

“polyethylene no more” Campaign 

building on the waste sector study, gEag produced 

and distributed a series of four-page leaflets to 

communicate challenges associated with sanitation 



179Vu l n e ra b i l i t y  a ss e ss m e n t s ,  S e c to r  S t u d i e s  a n d  p i l o t  p ro j e c t s  /  c by c :  u n d e r s t a n d i n g  Vu l n e ra b i l i t y

IndIa

and waste in gorakhpur, encouraging citizens to 

change their habits regarding waste and recycling 

and to actively participate in community solicitation 

of better services from city government.

Ramgarh lake Conservation Campaign 

building on the Ramgarh lake sector study, the 

campaign worked to raise understanding within 

the community of the risks to Ramgarh lake. Work 

obtained supplemental funding and support from 

India’s ministry of the Environment

IndORE 

Urban User groups for Conjunctive Water management 

(CWm) of local and distant Water Resources with 

Focus on building Resilience to Climate Change

building on the water sector study, this project 

addressed water scarcity, which is pervasive across 

the city, through establishment and training of 

community water user groups in four communi-

ties who will begin to address managed conjunc-

tive water use. In parallel, the communities were 

surveyed regarding water sources, use, and percep-

tions to provide the basis for action.

© tarU
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SURat 

Surat Safe habitat: planning and design Competition

Competition addressed two themes: 1) planning and 

design of low-income group cluster housing in areas 

prone to frequent flooding; and 2) urban planning 

of low-lying area with high flood risk. Competition 

was the first of its kind in the country. the municipal 

Corporation considers winning designs for 

implementation; design competition may become 

annual event. based on the pilot experience, a 

larger project proposal on UCCR initiatives through 

competition is being explored by the CaC. 

Urban Services monitoring System 

to improve monitoring of lifeline services, such 

as water supply, sewerage, solid waste and storm 

water drainage systems, a structured, SmS based 

application with supplementary web-gIS interface 

was developed. the resulting Urban Service 

monitoring System (UrSmS) system, which supports 

the current monitoring processes already in place, 

is currently being tested within three departments 

of SmC: the water, sewerage, and solid waste 

complaint redressal; water supply and monitor-

ing; and health (disease surveillance system). the 

system can be expanded for use as an emergency 

two-way monitoring system during flood emergen-

cies like floods.

building and Implementing Spatially Explicit database 

of Vulnerable people Requiring Special Care during 

Emergencies in One neighborhood 

project developed a database of approximately 

1200 households as a tool to aid emergency 

response entities in identifying the most vulnerable 

population in the city who may require critical care/ 

immediate relief during emergencies such as floods. 

Systems developed and tested in this project can be 

extended to entire city.
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IndOnESIa
VUlnerabIlIty aSSeSSMentS,  

SeCtor StUdIeS, and pIlot proJeCtS

VUlnerabIlIty aSSeSSMentS

In Indonesia, the vulnerability assessments were 

conducted as three-part studies: a citywide vulner-

ability assessment (CCROm), a community-based 

assessment in sub-districts identified through Slds 

as vulnerable (mercy Corps), and an assessment of 

governance in relation to climate adaptation (URdI). 

Results of the studies were combined approximately 

five months later into synthesis documents for each 

city. these documents began with assessments 

of current vulnerability and capacity in Semarang 

and bandar lampung down to the kelurahan or 

sub-district administrative level. Scenarios of future 

vulnerability, capacity, and climate variability were 

extrapolated from a variety of information sources and 

from the current vulnerability and capacity profiles. 

the assessments are described in detail below.

SeCtor StUdIeS

Unlike India and thailand, where sector studies were 

completed prior to the initiation of pilot projects, 

or Vietnam, where sector studies and pilot projects 

were done more or less in parallel, Indonesia began 

the sector studies after reviewing the results from the 

vulnerability assessment and pilot projects. 

Just as they added a separate governance component 

to the city vulnerability analyses, the Indonesian cities 

added an additional condition to their selection criteria 

for sector studies, requiring that the study be congru-

ent with the vision and mission of relevant institutions 

in enhancing city climate change resilience.

Indonesian cities selected sector studies with the 

intention of collating information needed for the 

development of city resilience strategies while simulta-

neously enhancing stakeholders’ understanding of the 

interaction of urban systems. local institutions that 

are members of the city team carried out the sector 

studies.

the bandar lampung sector studies, which address 

drainage and solid waste management, were developed 

in response to information gaps identified in the 

vulnerability assessment and during the pilot projects. 

the communities engaged for the bandar lampung 

pilot projects were used as the foci for the sector 

studies. both drainage and solid waste management 

play a major role in current and projected future city 

challenges; poor systems and management increase 

community vulnerability to extreme weather events. 

the Semarang sector studies assess drainage, erosion, 

and flood — all areas of current vulnerability that are 

anticipated to be exacerbated by climate change. 

The concerns about the 
vulnerability analysis spurred 
the working group to review and 
discuss the CCROM assessment 
in great detail. The lessons that 
emerged from these discussions 
may prove, over time, to be 
significant contributions to the 
overall resilience planning process 
in the Indonesian ACCCRN cities. 
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Sector study results were presented and discussed 

during Sld 5, too late to influence preparation of the 

city resilience strategies. however, as aCCCRn phase 3 

progresses, the sector studies are influencing formula-

tion and development of implementation activities in 

both cities.

pIlot proJeCtS

the Indonesian pilot projects were designed to meet 

the following criteria: 

1. Replicability

2. addressing current and future risks 

3. benefiting local communities

4. Innovation 

5. Collaboration

6. Scalability 

7. Sustainability strategy

 

the cities also hoped that the pilot projects would 

create positive changes within the city by enhancing 

local stakeholders’ understanding of climate change 

impacts, by offering ways to strengthen their capacity 

to respond to climate change, and by improving 

networking among stakeholders. the pilots offered 

input to local governments in particular about the 

policies, strategies, and action plans relevant to climate 

resilience-building in the city. 

a total of six Indonesian pilot projects were conduct-

ed, four in Semarang and two in bandar lampung. all 

were developed based on information and findings in 

the vulnerability assessments. 

the Indonesian pilot projects have effectively served 

as “proof of concept” projects, implemented at a small 

scale and over a short timespan to test approach and 

methodology. Several are now being turned into larger 

engagements. In bandar lampung, additional informa-

tion gained through the sector studies (which stemmed 

directly from the pilot projects) is also contributing to 

the development of these broader projects.   

VUlnerabIlIty aSSeSSMentS

Indonesian Citywide Vulnerability assessment

In both Bandar Lampung and Semarang, citywide 
vulnerability was assessed via a series of indices 
developed and applied at the Kelurahan level. Indices 
included:

 ■ Vulnerability and capacity index — measured 
using a number of socioeconomic and biophysi-
cal indicators, including number of households/
buildings located on the river bank, availabil-
ity of piped drinking water, population density, 
economic status of households, proportion of 
Kelurahan near river or coast, and proportion of 
green open space;

 ■ Adaptive capacity index — measured using 
household education level, sensitivity of main 
income sources to climate hazards, health facility 
access, and road infrastructure; 
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 ■ Composite climate hazard index — measured 
using level of exposure to flood, drought, landslide, 
and sea level rise. 

These indices were assessed both for current and 
projected future vulnerability and climate risk. Future 
climate conditions were based on the A2 and B1 
emissions scenarios simulated by a suite of 14 IPCC 
GCMs (further details in chapter 3). Future socioeco-
nomic conditions were projected based on historical 
trends.

Index results were presented in a number of ways. 
Indicators were plotted both individually and as 

adaptive capacity Vulnerability

Economic level number of households living on  river bank

Education level number of buildings on river bank

main source of income drinking water

health facility population density

Road infrastructure poverty

Fraction of coastal area

Fraction of river

drainage facility

non-green open area

normalized, composite values on maps, as illustrated 
in Figure 5.3.

Indices were also cross-plotted, as shown on Figure 
5.4, allowing rapid assessment of most-vulnerable and 
least-vulnerable villages. Figure 5.4 classified villages 
into five coping capacity categories/quadrants. Villages 
categorized as quadrant five will have a high vulner-
ability index and low capacity index, indicating they 
will experience the most severe impacts in comparison 
to other quadrants, while villages in quadrant one will 
receive will be least affected.

table 5.2 |  Indicators of adaptive Capacity and Vulnerability Used 
in Indonesian Vulnerability assessments
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Figure 5.3  | adaptive Capacity Index of Villages within bandar lampung

Indonesian Community-based  

Vulnerability assessment

The Indonesian community-based vulnerability assess-
ment was similar to the Vietnamese HCVA in that 
it focused on two or three previously identified, high 
vulnerability communities, and it used surveys, focus 
group discussions, and interviews to collect informa-
tion. In each city, three highly vulnerable sub-districts 
with varying characteristics and climate hazards were 
selected for analysis. Health, education, and sanitation 
were all considered in particular during selection. 

Information gathered for this particular assessment 
comes from different sources:

 ■ Block survey with questionnaire
 ■ Focus group discussion
 ■ In-depth interview
 ■ Observation
 ■ Desk study

 
Unlike the Vietnamese HCVA, however, the Indonesian 
community-based analyses included extensive discus-
sion of the implications of their findings. This included 
an assessment of the factors contributing to vulner-
ability; informal, voluntary, community-led adaptation 
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Findings from the Indonesian Community-Based Vulnerability Assessment (Excerpted from Indonesian ACCCRN documentation, April 2011)

having assessed the current socioeconomic condition in all villages, the 

following lessons can be learned:

 ■ Vulnerability is closely linked with poverty;

 ■ Relocation of communities can be potentially devastating,  

or not;

 ■ the presence or absence of the State can play a large role in reducing 

or increasing vulnerability;

 ■ Vulnerability is compounded by lack of knowledge and access to 

resources;

 ■ the market is the ultimate determinant of vulnerable conditions, unless 

there is intervention, e.g., the poor can only access poor job and highly 

exposed lands without government intervention;

 ■ Women, children, and the elderly experience vulnerability differently 

than men, and are more vulnerable to severe climate events; 

 ■ people are most concerned with their economic vulnerability. this can 

lead to remaining in highly exposed locations to preserve livelihoods/

employment.

 

reviewing the adaptation strategies communities have put into practice 

on their own, there are some lessons that can be learned about successful 

adaptation strategies:

 ■ Quite simply ‘they work’;

 ■ they are inexpensive and work with what materials are available;

 ■ accessible in times of need;

 ■ they don’t rely upon big government projects or interventions;

 ■ adaptation to severe climate events must work together with other 

adaptation strategies;

 ■ the whole is greater than the sum of the parts;

 ■ leveraging government support leads to better results;

 ■ more access to information can lead to better outcomes.

the study was also able to identify voluntary adaptation strategies that 

have been undertaken by communities in the aforementioned villages. 

the strategies are:

 ■ progressive reclamation of land, frequently using solid waste as fill;

 ■ Structural improvements and infrastructure, e.g., construction of 

low, floodwater prevention walls around housing;

 ■ Upgrading housing to improve resistance and utilization of recycled 

scrap materials for house construction;

 ■ living above the water to retain easy access to aqua-based liveli-

hoods; housing on stilts even in areas not above water to address 

seasonal flooding;

 ■ gradual consolidation of neighborhoods with associated improve-

ments to drainage, addition of retaining walls and water pipes;

 ■ Water harvesting and animal husbandry;

 ■ ability to access cash through credit, fungible assets, and via 

informal financial sources, e.g., informal lenders, community saving 

groups, sale of personal assets;

 ■ Community collaboration projects;

 ■ data collection and modernization, e.g., developing comprehensive 

community risk mapping;

 ■ developing alternative access to basic services;

 ■ Informal social safety nets;

 ■  Flexible economic survival strategies, e.g., home-industries based 

on making products from reclaimed waste materials; switching from 

fish and shrimp farming to fish and shrimp processing;

 ■ Raising community capital to leverage government support;

 ■ political engagement and local community organization.



© panjang Selatan
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measures that are already being implemented; and a 
list of attributes seen in successful adaptation strategies.

Indonesian governance analysis

Finally, the URDI-led governance and institution assess-
ment examined the key sectors and stakeholders and 
identified strengths and weaknesses of mechanisms for 
addressing climate adaptation. It consisted of three 
main parts: a stakeholder analysis, an assessment of the 
effectiveness of current initiatives and programs (short- 
and long-term) to cope with future climate risks, and 
an assessment of the local government’s capacity to 
integrate climate change into development planning.

The Indonesian cities were the only ACCCRN cities to 
conduct an analysis specifically focused on governance 
issues. They also have done the best job of integrat-
ing their strategies with the local planning processes. 

Whether the climate change governance component 
of the vulnerability assessment directly contributed 
to that success is difficult to determine; however, as 
far as it indicates a focus on and engagement around 
governance issues, perhaps it is not surprising that 
Indonesia is ahead in this arena. 

observations on the Indonesian 

Vulnerability assessments

Though the citywide vulnerability assessment conduct-
ed by CCROM looks very quantitative and well 
thought out, in application its value to the Indonesian 
cities was mixed. Some of the issues the city partners 
flagged were:

 ■ The cities didn’t like the indicators that were 
selected for analysis. In part, this was because 

IndoneSIa
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Figure 5.4 |  Classification of Village based 

on Coping Capacity Index

fied problems with the climate data used in the analysis, 
as chapter 3 discusses.

These concerns about the analysis, however, spurred 
the working group to review and discuss the CCROM 
assessment in great detail. The members also learned a 
lot about what should not be done in future vulnerability 
assessments. Both the discussions and the lessons that 
emerged may prove, over time, to be significant contri-
butions to the overall resilience planning process in the 

some of the indicators were misleading, such as 
the number of educational facilities in an area, 
rather than the average level of education. Because 
the indicators were not made transparent in the 
document, the city team spent considerable effort 
to discover what was actually being measured, 
and also lost confidence in the analysis; 

 ■ Aggregating the hazards resulted in losing 
information about which hazards impacted which 
areas;

 ■ Analyses were based on national datasets, which 
are not considered reliable;

 ■ Areas currently unexposed to flooding were 
identified as vulnerable to future flooding, but 
the city team was not convinced this was realistic;

 ■ CCROM only minimally consulted with partners, 
which exacerbated confusion;

 ■ The report writing style was academic which 
made it difficult for many of the city partners to 
understand and increased the challenges in giving 
feedback to CCROM; and,

 ■ Overall the results were not practical because they 
didn’t focus enough on specific hazards.

Though many of the Indonesian cities’ concerns 
overlapped, they were not identical. ISET also identi-

IndoneSIa
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Indonesian ACCCRN cities. Semarang and Bandar 
Lampung ultimately supplemented the CCROM report 
with other secondary sources with which they felt 
more comfortable, and explored development trajec-
tories under different climate scenarios via scenario 
development.

In part because of their discomfort with the CCROM 
citywide vulnerability assessment, the Indonesian cities 
relied more on the community-based vulnerability 
assessment. This is particularly evident in the Semarang 
Resilience Strategy (see chapter 6) and in pilot projects 
for both cities. The community-based vulnerability 
assessments helped define vulnerable areas and vulner-
able people in those areas, as well as nuances such as 
gender issues, water pricing challenges, etc.

SeCtor StUdIeS

bandaR lampUng 

Study of Interception drainage models for Water 

management and to Support ground Water 

Recovery 

assesses appropriate drainage model for water 

management, develops scenarios to address 

flooding and water scarcity in bandar lampung, 

particularly in areas with high population density. 

Explores three possible drainage approaches: 

retention, infiltration, and surface drainage. also 

recommends implementation of non-physical 

control via floodplain management to further 

reduce flood risk.

Integrated Solid Waste management

Evaluates integrated waste management models 

for resolving existing solid waste management 

problems and simultaneously enhancing communi-

ty’s livelihood by increasing economic value of 

recyclable waste. proposes an integrated waste 

management model focused on the implementation 

of R4p principle (Reduce, Reuse, Recycle, Replace, 

and participate). Emphasizes the need to restruc-

ture existing solid waste management systems in 

the city.

SEmaRang

assessment of Semarang’s drainage master plan  

to Cope with Climate Change Impacts

Evaluates the extent to which Semarang’s drainage 

master plan — developed to reduce flood risks 

and hazards within the municipality, but without 

accounting for climate change — can assist the city 

in addressing drainage-related issues while simulta-

neously building city resilience to climate change.

the Impacts of Coastal Erosion on the livelihood of 

Fishermen in tugurejo Village and measures to address 

the Challenge

Coastal Erosion in Semarang’s coastal communi-

ties is projected to increase with climate change. 

Using tugurejo village as a case study, the study 

explores current erosion impacts on the environ-

ment and on residents, and mitigation measures. 

Recommends ways to address erosion impacts, 

including: socioeconomic and cultural (i.e., trainings 

and strengthening community groups), political 

IndoneSIa
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(e.g., legitimization of relevant policies and regula-

tions), and technical (i.e., installation of breakwater 

devices, rehabilitation of tapak River). 

pIlot proJeCtS 

bandaR lampUng

participatory design of a more Climate Resilient 

Community, kangkung and kota karang districts 

participatory approach to addressing climate-

related issues. activities included: socialization, 

surveys, and focus group discussions to identify 

current risks and local responses; education and 

awareness campaign to alert citizens to how climate 

change will interact with current risks, and what 

can be done to address this; training on solid waste 

recycling and clean water provision; making of a 

documentary movie.

Capacity building to Cope with Climate Change in 

panjang Selatan Sub-district 

Focused on building the adaptive capacity of the 

panjang Selatan community towards climate change 

impacts. activities included: waste management 

training; land rehabilitation via tree planting and 

natural resource education; clean water provision; 

media campaign.

SEmaRang 

micro Finance program: Community based Revolving 

Fund for Improving Sanitation in kelurahan kemijen 

Established a revolving fund to improve sanitation 

for poor, female-headed households; coupled with 

community education campaign on sanitation and 

climate change.

land arrangement models for disaster minimization in 

kelurahan Sukorejo

addressed landslide and drought issue in the 

Sukorejo village by implementing demonstra-

tion models for water and land conservation. 

demonstration models include reforestation, 

demonstration terrace plots, and installing recharge 

wells and bio pores. 

Coastal Community adaptation in tapak tugurejo: 

building Climate Change Resilience 

Enhanced the resilience of the coastal community 

of tapak tugurejo via: capacity building for both 

community and wider institutions; promotion of 

the installation of a 180m breakwater device (apO) 

along tugurejo coastline; and implementation of 

mangrove conservation measures both on locally 

critical land and in the vicinity of the apO. 

building Resilience to landslide and Cyclones in Sub 

district of tandang 

Enhanced community resilience to landslide and 

cyclone disasters that frequently occur in the 

sub-district of tandang and that are expected to 

intensify under climate change. Founded a disaster 

preparedness committee and developed a local 

action plan to begin working on an Early Warning 

System; planted vetiver grass in areas prone to 

landslide disaster. all accomplished via community 

participation, with focus group discussions a key 

activity.
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thaIland

thaIland
VUlnerabIlIty aSSeSSMentS,  

SeCtor StUdIeS, and pIlot proJeCtS

VUlnerabIlIty aSSeSSMentS

the thai cities’ approach to the vulnerability assess-

ments was more informal than the other countries 

because there is no formal data, such as a baseline 

census, with the socioeconomic status of thai 

residents. during the first Sld the aCCCRn working 

groups identified vulnerable areas within the cities and 

then selected communities within those vulnerable 

areas as targets for the vulnerability assessments. the 

process is described in more detail below.

SeCtor StUdIeS

the thailand sector studies were conducted in 

parallel with the vulnerability assessments, due to the 

compressed aCCCRn timeline in thailand. discussions 

during Sld 1 about vulnerable sectors and city groups 

informed both the vulnerability assessments and the 

sector studies, the results of which were presented 

and discussed in Sld 2. because of the compressed 

timeline, the thai sector studies were prepared very 

rapidly.

the Chiang Rai sector studies developed new informa-

tion and proved to be very useful documents to the 

resilience planning process. the agricultural study 

highlights the value of ecosystem services to poor 

farmers; it documents that rural farmers with access 

to community forests are significantly less vulnerable 

to drought than farmers close to urban areas, who 

are more likely to be forced into the cities in search 

of work. the linkages between rural crises, urban 

in-migration, and impacts to urban services, previously 

not fully understood by the city team, became readily 

apparent with this study.

the Chiang Rai tourism study is similarly informative. 

prior to the study, the Chiang Rai Working group 

had not considered the possible impacts to tourism 

from climate change. tourism is one of the dominant 

economic sectors in Chiang Rai, and it employs many 

of the urban poor, so this shift in perspective signifi-

cantly affected the subsequent resilience planning 

work in the city.

Regretfully, the hat yai water management study had 

little to no impact on the hat yai work. In part due to 

poor research, in part due to the compressed timeline 

for the thai aCCCRn engagement, the study merely 

compiled data and provided no analysis, rendering it 

inaccessible for the planning process.

pIlot proJeCtS

the thailand pilot projects were discussed and selected 

during the third Sld. both were started in late February 

2011, are currently in process, and will be completed in 

late-summer 2011. 
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VUlnerabIlIty aSSeSSMentS

Mae Fah Luang University conducted the vulnerabil-
ity assessment in Chiang Rai, and Prince of Songkhla 
University conducted the assessment in Hat Yai. The 
general focus of the studies was on what types of 
climate impacts residents are dealing with now in terms 
of temperature, rainfall, etc., and how residents see 
these impacts as differing from the past — e.g., when 
they might have equated vulnerability with current 
exposure to floods and droughts. This was implemented 
via a community-based approach, using focus groups 
and questionnaires, supplemented by interviews with 
selected local representatives.

Because of problems obtaining climate projections 
(see chapter 3), the Thai vulnerability assessments 
focused on current, rather than future, climate risks. 
The researchers’ lack of familiarity with the concept of 
vulnerability was a further challenge to the analysis. 
In Chiang Rai, most researchers involved were from 
the health faculty, and in Hat Yai, most were from the 
environmental department. Consequently, the Chiang 
Rai and Hat Yai vulnerability assessments are prelimi-
nary documents and should be significantly revised 
once climate projections are available.

SeCtor StUdIeS

ChIang RaI

Farming and Climate Change

Evaluates appropriate climate for the growth of six 

key local cash crops (rice, maize, longan, lychee, tea, 

and coffee) and how changes in climate, particularly 

Thai Vulnerability Assessment

the definition of vulnerability as current exposure to climate 

disasters had significant implications in both cities, in differ-

ent ways.  In hat yai, because all residents, regardless of 

socioeconomic status, experience flooding, the definition 

was modified to: vulnerability = capacity to recover.

In Chiang Rai, where current disasters are limited primarily to 

drought, and are seen as affecting only poor rural farmers, 

not urban dwellers, city stakeholders had trouble identifying 

vulnerable populations on which to focus.

temperature and rainfall amount, would impact their 

farming. provides broad recommendations regard-

ing ecosystem enhancement for farmers under 

potential future conditions.

tourism and Climate Change 

Identifies potential future climate hazards for 

tourism sector. Recommendations focus primarily 

on promotion and networking involving community 

tourism models and green initiatives.

hat yaI 

Water management in U-tapao Canal basin 

Compiles existing information on flood risk, past 

flooding impacts, existing preventative measures 

including both hard- and soft-path measures. 

provides no new information or analysis.

thaIland
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pIlot proJeCtS

ChIang RaI  

Urban development program to Cope  

with Climate Change 

to address projected increases in summer drought, 

winter flooding and landslide under climate 

change, this program: promotes water resource 

development and conservation including dredging 

and infrastructure improvements to nong peung 

reservoir; conducts a participatory biodiversity 

survey; trains farmers on ghg emission caused by 

crop and agricultural waste burning and on alterna-

tive farming practices; and encourages citizens to 

more actively engage government around these 

issues. 

hat yaI 

Flood Control and management network program  

in klong U-tapao Watershed area

government officials will collect flood informa-

tion data, update flood maps at the municipal and 

provincial level, and generate the data and analysis 

needed to support design and implementation of a 

Flood Early Warning System. parallel to this work, 

two communities will be engaged in community 

based flood prevention and mitigation planning and 

capacity building to test approaches and method-

ologies for future citywide systems.

thaIland

© garycycles
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The breadth, depth, and sheer volume of the work that has been produced 
by the ten ACCCRN cities over the first two years of the ACCCRN 
program is both impressive and impossible to summarize effectively 
in one chapter. Thus, this chapter attempts to provide a flavor of the 
work that has been completed, highlighting some of the similarities and 
differences between cities.

The diversity of the vulnerability assessments, sector studies, and pilot 
projects, both in terms of context and also methodology and approach, 
limits the opportunity for comparison among cities. This diversity, 
however, largely stems from the fact that the work has been locally 
driven, which has compelled local engagement and therefore greatly 
increased local learning. 

The three activities described in this chapter engaged different groups 
at different scales within each city. The variety of approaches enabled 
the work to reach and engage a broader audience. And, in all cities, the 
experiences of doing these studies helped to shape understandings of 
climate change, and thus influenced the city resilience strategies, which 
are discussed in the following two chapters.

ConClUSIonS



Climate change and dynamic urbanization processes present new and 

unfamiliar planning challenges for cities globally. Nowhere is this more 

apparent than in the developing world, where the challenges of urbanization 

and climate are compounded by poverty and social marginalization. Since 

most attention to climate change has focused on reductions in greenhouse 

gas emissions, far less has addressed the equally essential question 

of adaptation. As a result, the body of analysis and practice regarding 

adaptation is limited. “Catalyzing Urban Climate Resilience: Applying 

Resilience Concepts to Planning Practice in the ACCCRN Program (2009-

2011)” reports on the results of an innovative initiative supported by the 

Rockefeller Foundation—the Asian Cities Climate Change Resilience Network 

(ACCCRN) program—to assess and respond to the interaction between 

urbanization and climate change and the impacts on particularly vulnerable 

communities in ten medium-sized cities in India, Indonesia, Thailand, and 

Vietnam. 

“Catalyzing Urban Climate Resilience” describes the experiences of ACCCRN 

cities with assessing climate vulnerability and applying emerging concepts 

of urban climate resilience. It presents an innovative resilience-planning 

framework that offers multiple entry points for local resilience-building 

interventions. The framework introduces an iterative shared learning process 

to engage diverse forms of knowledge and build joint understanding and 

commitment to adaptation actions among diverse stakeholders. The 

framework looks at broad sources of risk and opportunities for building 

resilience and helps to identify specifically who might do what to build 

climate resilience. It also helps to identify specific vulnerabilities and 

practical interventions for the urban poor and other socially marginalized 

communities. 

While the framework is firmly grounded in emerging scientific knowledge, 

it is at the same time a practical base for planning and action at the local 

level and for building the knowledge and capacity necessary to respond 

effectively as climatic conditions evolve. The climate resilience strategies 

that cities have developed as part of the second phase of ACCCRN serve 

as early examples of what can be achieved with relatively modest levels 

of investment across a diverse array of urban conditions and governance 

contexts. The ACCCRN experience described in this publication offers 

meaningful innovations in both conceptual synthesis and informed practice 

at local to global levels. It provides the key tools for shared learning, 

vulnerability assessment, and intervention analysis for replication in other 

cities around the globe. 

For more information on Catalyzing Urban Climate Resilience, please visit: 
www.i-s-e-t.org and www.acccrn.org

http://www.i-s-e-t.org
http://www.acccrn.org
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