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In 2018, the Asian Development Bank’s (ADB) Urban 
Climate Change Resilience Trust Fund (UCCRTF) visited 
the city of Patuakhali, to undertake research to assess 
the city’s ability to cope with shocks and stresses 
from climate change. The study forms part of a wider 
assessment to measure resilience in 25 UCCRTF-
supported cities. It provides a baseline assessment of 
Patuakhali’s resilience, based on a series of structured 
interviews with city officials and on surveys that were 
conducted with 103 households in Patuakhali. UCCRTF 
is implementing urban resilience projects in Patuakhali, 
and the baseline results provide a basis for a better 
understanding of the impact these interventions have 
had. 
This document presents the results of the baseline 
study and provides insights into the current perceived 
level of resilience across four key dimensions: health 
and wellbeing, economy and society, infrastructure 
and ecosystems, and leadership and strategy. The 
findings indicate potential areas of future investment in 
infrastructure, governance or planning, that could help 
to further strengthen the city’s resilience. More detail 
about the methodology of the baseline study and how 
to interpret the results can be found at the back page 
of this document. 
A trading center for rice, flour, jute, textiles, and milled 
wood, Patuakhali is connected by road and river with 
Barisal. It is home to the Patuakhali Science and 

Technology University. Agriculture forms the main source 
of income for the city.  Rice, jute, potatoes, sugarcane, 
chilies, and assorted vegetables are among the chief 
crops of the city. Both freshwater and saltwater fishes 
are also abundant.1 It is famous for Kuakata Beach to 
watch both sunrise and sunset.2 

Patuakhali is particularly exposed to tidal flooding, sea-
level rise, and cyclone related storm surges, the impacts 
of which are exacerbated by poor infrastructure (see 
page 3). Extreme weather events are likely to become 
more frequent and severe in the future thanks to climate 
change. Improvements to Patuakhali’s infrastructure, 
urban planning, residents’ economic security and 
community preparedness are essential in strengthening 
its resilience. The results of the baseline study, which 
collected primary data at the city and household level, 
showed that Patuakhali demonstrated limited resilience 
to shocks and stresses. As such, there is broad 
scope for making improvements that could be made 
to increase resilience, including urban development 
planning, and the quality of infrastructure for disaster 
mitigation, particularly in relation to flood prevention.
ADB is actively working with Patuakhali to strengthen 
the city’s urban planning and critical infrastructure. ADB 
interventions in the city are complemented by UCCRTF 
activities to build climate resilience. UCCRTF intends to 
undertake another assessment to compare changes in 
resilience.

KEY FINDINGS 
• Patuakhali is sensitive to climate change shocks and stresses, including sea level rise, surface water flooding,  
 more intense dry seasons, and aquifer salination. The city can strengthen its resilience by investing in improved  
 infrastructure and urban planning.
• Despite having an early warning system that reaches almost the entire population, much of the community does  
 not take shelter when disasters occur. The city could improve in this area by investing in more accessible  
 shelters, improving education and awareness, and helping the most vulnerable become more financially secure.
• Patuakhali’s economic and social resilience is held back due to the lack of security and rule of law in the city. 
• Household-level surveys found that households in Patuakhali reported that they perceived themselves as having  
 weak community resilience (a score of 2.21 out of 5) and reported a mix of both strong and weak resilience  
 in different areas at the household level. Households perceived themselves as having a high ability to adapt to  
 climate shocks (scored as 90%). However, this is likely to be undermined by low income and food access (57%)  
 and low asset ownership (54%).  
• 85% of households are dependent on some form of government-supported social program, which makes them  
 susceptible to economic hardship when disasters hit. 

Introduction
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Patuakhali in the context of climate change 

 
Patuakhali is very exposed to climate change related extreme events such as flooding and 
cyclones. Its vulnerability is exacerbated by poor quality infrastructure systems especially 
transport, water and sanitation and the reliance on agriculture as a main source of income. 
Patuakhali’s citizens, of which 23% are classified as being urban poor,3 experience socio-
economic instability and food insecurity as a result of declining agriculture productivity in the 
region.4 
Patuakhali is surrounded by the Bay of Bengal on 
three sides and has low lying topography, exposing 
it to tidal flooding, sea-level rise, and cyclone 
related storm surges. Increasing temperatures 
as a result of climate change accompany an 
increase in monsoon flooding, flash flooding, and 
tidal flooding, which is exacerbated by the poor 
drainage systems in the city. Wards 1, 2, and 9 have 
no drainage systems, and those in the remaining 
wards are of low quality with no sluices, uncovered 
drains, and poorly designed drain outlets.5   
In January 2019, cyclone Fani triggered storm 
surges that were 4-5 feet higher than normal along 
the Patuakhali coastline, displacing 1.24 million 
people to other parts of Bangladesh. In 2007, 
cyclone Sidr claimed the lives of 4,000 people 
across the country with storm surges six feet above 
average. With wind speeds of 260 kilometres per 
hour, Sidr also resulted in economic losses of $1.7 
billion (2.6% of gross domestic product).6 

Along with irregular and extreme rainfall as a result 
of climate change, the extent and depth of inland 

flooding associated from powerful storms will also 
increase with sea-level rise. Summer high tides, 
already 1.3 m, are likely to increase. With repeated 
inundation, the soil becomes degraded with salts. 
As a result, agricultural productivity in the area is 
decreasing. This is particularly concerning given 
Patuakhali’s high dependence on agriculture as a 
source of income.7  
The salinity of Patuakhali’s water supply is also 
increasing during the dry season and is likely to 
get worse with climate change as dry seasons 
become longer and more severe. Aquifer salination 
affects the water supply and is directly linked to 
the number of people suffering from contagious 
diseases.8  
Climate change is also expected to bring hotter 
temperatures. With average daily maximum 
temperatures currently standing at 31˚C, further 
temperature rises will increase both the demand 
for clean water and the health risks posed by 
inadequate waste management.9
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City Resilience Profile
In 2018, ADB’s Urban Climate Change Resilience 
Trust Fund (UCCRTF) visited Patuakhali and 
conducted a baseline assessment of the city’s 
resilience. The study assessed Patuakhali’s resilience 
in four key areas: health and wellbeing, economy 
and society, infrastructure and ecosystems, and 
leadership and strategy. The assessment scored 
these categories relating to twelve relevant goals 
of resilience, which are crucial in addressing a wide 
range of chronic problems or a sudden catastrophe 
for a city.10 The scoring was based on structured 
interviews with key city officials. The overall scores 
for each resilience dimension and goal are shown 
in the diagram to the right. The analysis shows that 
Patuakhali was perceived as requiring investment to 
strengthen resilience across each of the categories. 
Patuakhali’s lowest score was for the extent to 
which effective safeguards to human health and life 
are in place, whilst its highest score was for how 
it empowered the city’s residents as stakeholders. 
This is discussed according to each dimension in the 

                 colored boxes below. 

LEADERSHIP & STRATEGY
The baseline results indicate that the city 
requires considerable investment to bolster 
its resilience around leadership and strategy. 
The city needs to improve its integrated 
planning (1.3), as considerable informal 
development and unplanned expansion in 
key areas is currently underway. The city’s 
Master Plan has been pending approval 
since 201411 and Patuakhali is yet to prepare 
a disaster preparedness plan. To build trust 
between city officials and empower residents 
Patuakhali’s planning and development 
processes should encourage proactive multi-
stakeholder co-operation (“empowered 
stakeholders”: 2.8). Improved coordination 
between government bodies, and emergency 
management plans would lend the city more 
resilience to shocks and stresses (“effective 
leadership”: 2.4).

HEALTH & WELLBEING
Patuakhali’s lowest scoring area, the 
perceived levels of health and wellbeing of 
the city’s residents, was found to undermine 
its resilience. This indicates that many of 
the city’s residents are unable to meet their 
basic needs, with limited access to food, 
livelihood, water, shelter, health services, and 
sanitation (“minimum human vulnerability”: 
1.7). A particular area of weakness was 
“safeguards to human health” (1.0), as the 
city has just one government hospital and 
its other health facilities are poorly staffed. 
According to the Municipal Master plan, there 
is no specific mechanism to support local 
and small businesses in disaster affected 
areas, this restricts private sector activity and 
reduces employment opportunities (“Diverse 
livelihoods and employment”: 1.9).12 
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INFRASTRUCTURE & ECOSYSTEMS
The city’s infrastructure is in poor condition. 
While most households have access to improved 
water sources, safe drinking water is limited, and 
only 71% have access to sanitary toilets. 32% 
of households have reliable electricity, but it is 
unavailable for 2-3 hours per day due to load 
sharing (“provision of critical infrastructure”: 
1.4). Transport infrastructure remains poor, 
with 82% of roads flooding frequently. In 
2017, only 0.29% of total municipal budget 
was allocated to transportation infrastructure 
(Mobility and communications: 2.5).13 There is a 
lack of infrastructure to protect the population 
from climate hazards. Only 20% of residents 
have access to emergency shelter (“reduced 
exposure”: 1.7). The municipality has not 
conducted an assessment on the health of 
its ecosystems, and there is considerable 
encroachment on natural water bodies including 
khals, and rivers. 

ECONOMY & SOCIETY
Patuakhali’s security and law enforcement 
require strengthening to build the city’s 
resilience. The city has limited social safety 
nets, with levels of collective identity 
perceived to be low (“collective identity and 
community support”: 2.0). This can undermine 
a community’s ability in responding to shocks. 
Law enforcement agencies have limited 
capacity and have not received sufficient 
disaster response training (“Security & rule 
of law”: 1.9).14 The population lacks diverse 
employment and is overly dependent on 
agriculture which is a climate-vulnerable 
sector (“sustainable economy”: 1.9). While 
there is good provision of primary and 
secondary education, only half (54%) of the 
urban population is literate, and around the 
same number (57%) have a primary school 
education, limiting economic prosperity.  
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Alongside the city-level baseline study, UCCRTF also 
collected household level data to provide an indication 
of the perceptions of resilience in certain sections of 
the city’s population. The data collection was limited to 
103 respondents from wards where ADB infrastructure 
investments are planned or underway. Due to the 
sample size, the results provide an initial indication 
of household resilience perceptions, rather than a 
comprehensive assessment. For more information on 
the methodology please see the box on the back cover 
of this document. 
As a general indication of householders’ perceptions 
of the local community in Patuakhali, residents were 
asked to rate their community, on a scale of 1 to 5; 
with 1 being the lowest rating and 5 being the highest 
against five characteristics: Infrastructure and Services 
ii) Economic Opportunities (Diverse Livelihood); iii) 
Connected (internal and external linkages); iv) Organized 
(socially cohesive). 
As shown in figure 1 at the bottom of the page, 
respondents scored Patuakhali fairly low across all the 
general community characteristics with the highest for 
being Organized (2.28), and the lowest for Economic 
Opportunities (2.03). This may reflect perceptions of 
municipal-level organisation. For example, the city has 
a disaster management committee at the municipal 
level, but a focus group discussion said it was not 
functional, and that community-based volunteers and 
the NGO Red Crescent society are the first responders 
after a disaster. This is also supported by the household 
perception of the Social Safety Net index (85.4%).
The survey also assessed perceptions of resilience 
against five commonly used dimensions: i) Access 

to Basic Services; ii) Assets; iii) Adaptive Capacity; 
iv) Income and Food Access; and v) Social Safety 
Net. Scores against each of these dimensions were 
calculated as an averaged index from survey responses 
and secondary data. 
As shown in figure 2, perceived household resilience 
was highest for “Adaptive Capacity” with 90% of 
households having the capacity to adapt and recover 
after a disaster. However, a high dependency on 
government support programs, low levels of asset 
ownership (54%), and limited access to income and 
food (57%) suggest lower resilience when faced with a 
natural disaster or similar shock. Therefore, perceptions 
may be influenced by a household’s frequent exposure 
to disruptive events. The city has an average of 12 
cyclones and 3 earthquakes a year. With only three 
to four cyclone shelters for all nine wards, the city is 
unable to accommodate even just the most vulnerable 
members of the population. 
When asked about the disasters and unexpected 
shocks and stresses experienced in the past 5 years, 
“heavy rains/hailstorms” (78% of respondents), and 
“cyclones/hurricanes” (58% of respondents) were 
considered to be major shocks/stresses having a 
moderate impact. Whilst water logging and flooding 
affected the most households (89%), economic shocks 
and stressors were the most impactful. Reduction in 
income had, on average, a strong impact in Patuakhali 
(57%) and a sudden or dramatic increase in food prices 
affected 65% of households. As a result, 68% used 
their savings to recover, and 52% would take loans with 
interest from a non-formal source. As well as requesting 
local government assistance, some respondents also 

Household perceptions of resilience

Perceptions of community  Household resilience dimensions 

Figure 1 Figure 2
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described how they would decrease their expenditure 
on health and education, or reduce their food intake, 
which are considered to be severe strategies to take 
and negatively affect households’ wellbeing.  
 
Responding to shocks and stresses in 
Patuakhali
As Patuakhali has experienced several shocks and 
stresses in its recent history, respondents were able 
to draw on recent experience in answering the survey. 
Almost half of respondents felt their level of resilience 
was “low” (50%) compared with 9% who felt they had 
relatively high levels, and 42% who saw their resilience 
as “medium”. This mostly reflects the city’s low-medium 
level scores (see page 6) which scored Patuakhali as 
having low-to-moderate levels of resilience across all 
four dimensions. As most of the households have low 
or medium resilience status (91%), this suggests that 
weaknesses in resilience happen at the household level 
and are likely to be more closely related to access to 
basic services and financial security. 
As shown in figure 3 below, perceptions about the ability 
to recover show that 22% of Patuakhali households felt 
they were unable to recover, around half of respondents 
reported that their wellbeing was the same as before 
(49%) with 21% saying that their wellbeing was 
somewhat better.
Almost all respondents in Patuakhali reported that they 
had received an early warning before the last natural 
disaster (96%). These warnings were communicated 
effectively via multiple channels, the most popular by far 
was by television (77%), followed by disaster volunteers 

(44%) and NGOs (37%). Most people (66%) moved to 
another place to take shelter either before or after the 
last natural disaster they experienced. Of those who 
did not move to shelter, it was because the shelter was 
not functional (26%), they did not want to (23%) they 
wanted to protect their assets (23%), or they felt shelter 
was not needed (26%). When asked about what course 
of action they would take in case of a disaster, 35% 
said they had no plan. Others planned to identify a safe 
shelter (35% of respondents), stock dry food (38%) or 
would take steps to protect their household and their 
assets (24%).

Ability to recover from shocks Early warning response 

Kuakata Sea Beach Patuakhali Bangladesh, Wikimedia 
Commons

Figure 3 Figure 4
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Resilience interventions in Patuakhali

ADB and UCCRTF projects in Patuakhali
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According to the baseline assessment, Patuakhali 
demonstrates a low level of resilience across four key 
areas: health and wellbeing, economy and society, 
infrastructure and ecosystems, and leadership and 
strategy. A lack of strategic urban planning in the city 
has meant that development of new infrastructure 
has not taken account of the most significant climate 
impacts especially flooding and sea level rise. The city’s 
Master Plan, the key document to guide climate resilient 
urban development, has been pending approval since 
2014.15

The city also lacks a comprehensive disaster 
preparedness plan based on hazard-specific risk 
maps. Informal settlements encroaching in flood-prone 
parts of the city continue to expand, and there are 
insufficient zoning regulations that are poorly enforced. 
These issues are compounded by poor infrastructure, 
particularly housing, electricity, water supply, sanitation 
and roads. 
The poor state of the city’s infrastructure restricts 
employment opportunities, and the residents’ high 
dependency on agriculture leaves them exposed to 
climate impacts such as salinization of soils and aquifers 
which continues to worsen. Given the high level of 
exposure to climate change and its impacts, Patuakhali 
requires substantial investment in its infrastructure, 
disaster response processes, and governance in order 
to build its resilience.
To begin to address these issues, ADB is supporting 
Patuakhali’s Coastal Town Environmental Infrastructure 
Project (CTEIP) initiative.16 This programme is facilitated 
by an $82 million loan and focusses on strengthening 
the climate resilience and disaster preparedness in eight 
vulnerable coastal pourashavas,17 including Patuakhali. 
By taking a holistic, integrated approach to urban 
development, the project will provide climate-resilient 
municipal infrastructure, strengthen institutional capacity 
of local government, and raise public awareness about 
improved urban planning and service delivery that 
can respond to climate change and disaster risks. 
Infrastructure investments include drainage and water 
supply, sanitation facilities, drainage systems, cyclone 
shelters, and emergency access roads and bridges. 
CTEIP aims to improve the wellbeing in coastal towns, 
increasing the climate and disaster resiliency particularly 
of the poor and women. 

UCCRTF supported resilience planning in Patuakhali via 
a $1.6 million technical assistance under TA 8913 which 
also covers the Bangladeshi cities of Bagerhat, Cox’s 
Bazaar, Gopalganj, Kushtia, Mymensingh, and Faridpur. 
The project identifies priority interventions in key areas 
by undertaking ward-level climate resilience vulnerability 
assessments, known as Rapid Urban Climate Change 
Assessments (RUCCAs). These RUCCAs inform the 
development of Climate Resilience Integrated Urban 
Plans (CRIUPs), which identify priority interventions, and 
provide actionable priorities over a five-year investment 
timetable. The project also includes consultations with 
local stakeholders, particularly the poor and vulnerable, 
and articulating the vision of a climate resilient city.
To improve infrastructure, UCCRTF allocated a $6 
million grant for the Cities of Bagerhat and Patuakhali 
under the CTEIP loan for integrating climate resilience 
into urban development in vulnerable coastal areas. 
The project, takes a holistic and integrated approach 
to urban resilience by simultaneously providing climate-
resilient municipal infrastructure (such as drainage, 
water supply, sanitation, cyclone shelters, and transport 
infrastructure) and strengthening institutional capacity, 
local governance, and public awareness for improved 
urban planning and considering climate change and 
disaster risks. 
UCCRTF is also piloting SPADE; a web-based tool and 
data repository that contains various geospatial data 
that can be used for consultation, project preparation, 
production of maps, and analysis of climate change 
impacts. UCCRTF is providing technical assistance to 
Bangladesh in order to help build capacity in preparing 
and responding to climate change-induced shocks and 
stresses in medium-sized and secondary cities, such 
as Patuakhali. The maps and socio-economic surveys 
carried out in the city have been digitized and available 
on SPADE. 
This project offers the resources for piloting approaches 
to integrate community-led projects into ongoing 
or planned ADB projects, contributing to resilience 
building at multiple scales. These initiatives will 
support a range of activities to improve the resilience 
of the most vulnerable communities. While the specific 
interventions supported by the investment grant will be 
defined by the communities themselves, the project will 
support the preparation of community resilience plans; 
the implementation of the projects; and sustaining the 
plans in the long term. community-led initiatives to 
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support vulnerable communities in the city, strengthen 
participation, good governance, and build collective 
identity and community support. 

Suggested future investments
The baseline assessment provides a snapshot of 
perceived levels of resilience in Patuakhali, it does not 
represent a full assessment of the investment needed 
to build urban resilience. However, the results of the 
study do suggest possible areas of focus for resilience 
investment.
1. Improve municipal services and make them 
more  accountable to residents. This requires 
strengthening technical and administrative capacity 
for operation and maintenance of facilities and 
infrastructure, and for urban planning. A disaster 
management plan based on local risk mapping is also 
required.  
2. Increase public open space and restore 
degraded natural areas. Providing green infrastructure 
to complement investments in drainage networks and 
other infrastructure projects will improve performance 
and yield multiple benefits for Patuakhali and its 
residents, including health, quality of life improvements, 
and livelihood support.  
3.  Improved housing, livelihood opportunities 
and financial stability. Investment is needed to 
create opportunities for low-income residents to find 
employment. Improved access to safe and affordable 
housing is required, and a housing resettlement 
programme is needed to move housing away from 
areas that are most exposed to flooding.  
4. Increase public open space and restore 
degraded natural areas. Providing green infrastructure 
to complement investments in drainage networks and 
other infrastructure projects will improve performance 
and yield multiple benefits for Patuakhali and its 
residents, including health, quality of life improvements, 
and livelihood support. 
5.    Attract and retain business investment, create 
employment and diversify the municipal economy. 
Improved tourism infrastructure is required alongside 
improved co-ordination of economic development 
planning at the municipal level. There is also an 
opportunity to establish Patuakhali as a logistics centre 
for ship maintenance and servicing, distribution, and 
goods movement. 
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The City Resilience Profiles are developed using the City Resilience Index. Developed by the Rockefeller 
Foundation and Arup, the CRI is a comprehensive, technically robust framework for measuring city resilience 
based on over five years of research and application in cites globally. For further information, visit: http://
cityresilienceindex.org/

The City Resilience Profile was developed by Arup for the ADB Urban Climate Change Resilience Trust Fund 
in partnership with Daira, Acclimatise, Plan International, and Oxford Consulting Partners.

Methodology

The data presented in this document is derived from a baseline study conducted in 2018. In Patuakhali data was 
collected at the city-level, and at the household level. In both cases, as the data is derived from interviews, the results 
should be considered as perceptions of the city’s resilience.

At the city level, data was collected through surveys with City Officials, surveys with identified key informants and focus 
group discussions. The city level methodology was adapted from the City Resilience Index, developed by Arup and the 
Rockefeller Foundation.  A comprehensive systems view of urban resilience, the framework is structured along four 
dimensions of resilience: health and well-being, economy and society, infrastructure and environment, and leadership 
and strategy. Underpinning these four dimensions, are twelve resilience goals that each and every city should strive 
towards in order to achieve resilience. The baseline study in Hue, collected data pertaining to the resilience goals and 
relevant supporting indicators agreed for the purposes of measuring resilience for UCCRTF interventions.  A more 
detailed assessment, as designed for the City Resilience Index methodology can be undertaken separately with the 
city by request to Arup.  More information about the City Resilience Framework and City Resilience Index can be found 
here: https://www.cityresilienceindex.org. 

The household level data was derived from surveys with 103 residents. A larger sample size was not possible due to 
time and resource constraints, and while these results are not statistically significant, they provide a general indication 
of household perceptions of resilience. Survey information was used to test against five resilience dimensions: access 
to basic services; assets; adaptive capacity; income and food access; and social safety nets. Households were 
selected from the smallest administrative units in each city. In discussion with city and ADB officials, areas where 
physical interventions were planned were selected, along with those which were considered to be most vulnerable to 
climate impacts. As full household listings were not available, within these units, households were selected at random.

FOR MORE INFORMATION ABOUT THE PROJECTS 
MENTIONED IN THIS DOCUMENT PLEASE VISIT: 

Regional: Promoting Urban Climate Change Resilience in 
Selected Asian Cities - Knowledge Management and Resilience 
Measurement for Urban Climate Change Resilience (Subproject 2): 
www.adb.org/projects/48317-003/main
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