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EXECUTIVE SUMMARY 

Highlights 

• In Surat city, poor communities are disproportionately vulnerable to the health and livelihood 
impacts of seasonal flooding and extreme heat.  

• To increase resilience to these extreme events in poor communities, municipal and community-
based leaders need to invest in dynamic, participatory and gender-responsive tools that manage 
the uneven socio-economic impacts of climate disasters.  

• The Urban Community Resilience Assessment (UCRA), a tool developed by the WRI, provides 
decision-makers with the ability to capture and monitor resilience capabilities across three broad 
aspects: the city-level vulnerability context, community-level resilience and preparedness, and 
individual capacities to respond to extreme events. 

• The implementation of the UCRA in three poor communities in Surat city demonstrates that in the 
absence of adequate economic resources and functioning infrastructure, networks of well-
connected neighbours can provide critical disaster preparedness support to one another.  

• To increase resilience to heat and flooding events, Surat city must provide reliable and high-
capacity sanitation infrastructure, and leverage strong social bonds in neighbourhoods to mobilize 
individuals towards inclusive community-level health and disaster preparedness initiatives. 

Background  

In Surat city, seasonal flooding events and periods of extreme heat have devastating impacts on 
the local economy. Surat has a high migrant population, largely employed in the textile or diamond 
industries. Poor communities, particularly migrant labourers, are the most exposed and vulnerable to 
climate risks, and bear high health-related costs and losses in income. Extreme events such as urban 
floods, frequent waterlogging, and heat waves result in huge economic losses when businesses close 
and migrant workers evacuate their homes. This restricts both home-based work and industrial labour. 
During the 2006 floods, businesses were discontinued for a month, causing losses exceeding USD $3.5 
billion. Similarly, during periods of extreme heat, migrant workers often miss several days of work per 
year due to illness or discomfort in the workplace.  

The Urban Community Resilience Assessment (UCRA) tool, developed by WRI, is a participatory 
tool that helps cities identify differentiated needs for resilience planning. Cities are not homogenous 
landscapes, and unevenly spread social vulnerabilities often mediate access to economic resources and 
social networks during climate disasters. The UCRA brings differential resilience capacities and 
experiences to the fore using several rounds of gender-segregated focus groups and community-level 
workshops that encourage inclusive dialogue on resilience needs and actions. In doing so, the UCRA 
allows for a multi-scalar planning approach; it places individual needs in the context of community-level 
preparedness, and incorporates the collective priorities of these vulnerable communities into wider city-
level resilience efforts.  

The UCRA project in Surat city was implemented by WRI India in partnership with the Urban 
Health and Climate Resilience Centre for Excellence (UHCRCE), led by Dr Vikas Desai, and under 
the leadership of the Deputy Municipal Commissioner, Shri. Mr. M Nagarajan and the Surat 
Municipal Corporation and Surat Smart Cities teams. The 100 Resilient Cities team in Surat, led by 
Mr. Kamlesh Yagnik, was a strategic partner in this project, and supported multi-stakeholder 
collaborations through the UCRA process. This project was funded by the Cities Alliance Joint Work 
Program on Resilient Cities, and is one of three UCRA implementations on the ground; the other projects 
were conducted in Rio de Janeiro, Brazil and Semarang in Indonesia. This project was implemented 
based on a four-stage UCRA methodology that includes customizing the UCRA indicators to the context 
of Surat city, administering a household survey, scoring the UCRA indicators according to the results of 
the survey, and conducting community- and city-level workshops and focus groups in each phase to co-
develop resilience priorities and actions.  
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Key Findings and Recommendations 

Leveraging high social cohesion is an important resilience strategy. We found that communities that 
had lived together for a long time and had well-developed neighbourhood relationships were better 
equipped to deal with climate disasters than their less connected counterparts. In socially cohesive 
communities such as Morarji Vasahat and Ugat, extensive informal social networks translated into 
stronger support systems during infrastructural failures and flooding events. In the fragile and divided 
community of Kosad Awas, we found that resilience efforts were actively hindered by a lack of social 
cohesion. Surat city can invest in high social cohesion by increasing opportunities for informal socializing 
and introducing inclusive community meeting spaces. 

Community preparedness is compromised by gaps in infrastructure and the built environment. In 
all three neighbourhoods, the UCRA revealed significant gaps in community-level infrastructure. In Morarji 
Vasahat and Ugat, we found that blocked drainage systems, irregular garbage collection, and a lack of 
waste segregation led to poor health conditions, contaminated water, and degraded internal roads. 
Building infrastructure in all three communities increased vulnerability to extreme heat; residents in 
Morarji Vasahat and Ugat lived in crowded and poorly ventilated houses with metal roofs that conducted 
heat, and residents in Kosad Awas struggled with indoor temperatures in four-storeyed concrete buildings 
with very little access to green or shaded areas.  

Poor infrastructure leaves communities focused on compensating for the built environment rather 
than investing in long-term preparedness. In Surat, we found that residents in Morarji Vasahat and 
Ugat actively invested in preventing the health and sanitation setbacks caused by poor waste 
management services by repeatedly cleaning and unblocking their drainage pipes. However, in the 
strenuous process of pooling resources for short-term infrastructural needs, residents were unable to 
focus on long-term community-led resilience actions such as early warning systems and health trainings. 
In order to mobilize residents towards building collective resilience initiatives, Surat city must invest in 
providing high-capacity and reliable urban sanitation amenities to begin with.  

Residents are well-versed with the risks that they face, and are prepared to financially contribute 
to building urban resilience. In all three communities, risk perception was high: residents told us that 
they lost 7-8 days of income per monsoon season, and that the floods created health and sanitation 
crises in the area. Even though heat was viewed as an inconvenience rather than a climate disaster, half 
of all respondents said that their livelihoods were impacted by heat risk. When asked, more than 60% of 
all residents were willing to contribute to resilience efforts in their neighbourhood, either financially or 
through labour. This willingness to mobilize economic resources for the collective endeavour represents a 
significant opportunity to engage with local communities on urban resilience initiatives. Surat city should 
leverage this willingness to participate via inclusive community-led programmes.  
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INTRODUCTION 

Introduction: Surat City 

Surat city, located in the state of Gujarat on the floodplain of the Tapti river, is currently home to 5 million 
people, and covers an area of 327 square kilometres (Census of India 2011). The city’s population has 
approximately doubled every ten years (Surat Municipal Corporation 2018), making Surat the fourth 
fastest-growing city in the world (City Mayors Foundation 2017). Beginning in the 1950s, migrant workers 
attracted by the diamond and textile industries poured into the city’s slums along the floodplain of the river 
(Santha, et al. 2015). The arrival of these migrants created a complex social fabric populated by different 
regional, religious, linguistic, and caste identities. As of 2013, Surat’s migrant population was the highest 
in India, at 58% of the total population (Faetanini and Tankha 2013). Even primary education in city 
schools is provided in up to 7 regional languages (The Times of India 2011). As a result, migrants in Surat 
have come to occupy a large portion of the labour force in many major industries (The Rockefeller 
Foundation 2014). 

Surat has a tropical savanna climate, with several creeks and streams in the southwestern areas of the 
city (Desai, et al. 2015). Although summer temperatures fluctuate between 37-44 degrees Celsius, the 
peak summer temperature usually occurs in May or June (Indian Meteorological Department 2017). As in 
many parts of India, the bulk of the city’s rainfall occurs during seasonal monsoon rains, which begin 
during the third week of June and last until September (Ibid). The city is divided into 7 administrative 
zones with 29 wards (Figure 1). Each zone is led by a zonal chief, and each ward is appointed four 
elected members who are municipal councillors. The 7 zonal chiefs and 116 councillors are key decision 
makers at the local level (Surat Municipal Corporation 2018). 

 

Figure 1: Zonal map of Surat city 

Overview of Urban Resilience Planning in Surat 

The government is well-aware that the city’s economic fortunes rest on the well-being of migrant 
labourers in the diamond and textile industries (100 Resilient Cities 2016). During the flood of 1994, 
migrant labourers rapidly emigrated due to a sudden plague epidemic, which caused huge economic 
losses to local industries (The Rockefeller Foundation 2014); in response, the city government made 
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hasty improvements to solid waste and water management infrastructure. By 1997, Surat city had 
reduced disease incidences by 65% and became one of the cleanest cities in India (Chaplin 1999). The 
2006 flood in Surat left most of the city under water in less than two days (The Rockefeller Foundation 
2014). Some parts of the city remained flooded for more than ten days, and a large population of migrant 
workers were left homeless and several returned to their native villages; businesses were discontinued 
for a month, and the overall losses incurred by the city exceeded $3.5 billion (Bhat, et al. 2013). 

From 2008 – 2016, the Surat city government worked in collaboration with the Asian Cities Climate 
Change Resilience Network (ACCCRN) and 100 Resilient Cities to establish early warning systems, 
mobile health applications, and a resilience strategy for the city to prevent further economic and social 
upheaval (The Rockefeller Foundation 2014); (NIUA and ACCCRN 2014). In 2012, the Surat Municipal 
Corporation (SMC) and the Southern Gujarat Chamber of Commerce created the Surat Climate Change 
Trust (SCCT) (ACCCRN 2016). The SCCT co-founded the Urban Health and Climate Resilience Centre 
as a health initiative under the ACCCRN project in Surat, and worked with the SMC to earmark a city 
budget of 150,000 USD towards resilience in 2016 (Ibid). Overall, Surat’s continuous resilience efforts 
have created a dynamic and learning-based approach to urban planning that provides an atmosphere 
conducive to the application of the UCRA. 

The Urban Community Resilience Assessment (UCRA) 

The Urban Community Resilience Assessment (UCRA) is a tool that helps cities identify differentiated 
needs for resilience planning. The UCRA approach was first conceptualized in collaboration with officials 
from the city of Rio de Janeiro, Brazil, to address a gap in the city’s resilience strategy. Brazilian officials 
acknowledged that accurate community-level data could inform effective investments, leverage 
community resources, and help build strong social networks to catalyse leadership around resilience 
planning, especially when resilience needs varied across neighbourhoods and among individuals within a 
city. The focus on differential needs in the UCRA is inspired by Cutter’s et. al (2008) ‘place-based 
approach’ to understanding community resilience to natural disasters and slow onset events. Different 
communities in a city may respond differently, and therefore a database of communities’ ‘differential 
needs’ is useful in developing a comparative and locally-relevant resilience approach.  

The UCRA is organized into three aspects and ten categories, which are shown in Figure 2 below. The 
Vulnerability Context aspect assesses city-level vulnerability to extreme events based on socioeconomic 
characteristics and access to basic urban services. The Community Resilience aspect maps collective 
resilience potentials based on levels of social cohesion, community preparedness, political engagement, 
and physical aspects of the built environment. Finally, the Individual Capacity aspect encompasses the 
ability to respond to climate risks based on individual risk perception, communication mechanisms, and 
access to economic resources. 

 

Figure 2: Framework of Indicators - UCRA in Surat 
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Implementing the UCRA in Surat 

The UCRA in Surat was executed in partnership with the Urban Health and Climate Resilience Centre for 
Excellence (UHCRCE) and Surat city’s Chief Resilience Officer from 100 Resilient Cities. The UHCRCE 
team, led by Dr. Vikas Desai, facilitated all the field activities in each phase, including the focus group 
discussions, surveys, and multi-stakeholder workshops. The UCRA tool was implemented in four phases, 
as per the methodology established by the WRI.  

In the preparatory phase, the team selected three vulnerable communities to implement the UCRA and 
finalized a set of context-specific UCRA indicators in a multi-stakeholder workshop. The team also 
conducted an initial round of focus groups to gain insight into the socioeconomic context of migratory 
populations in each community.  

In the data collection phase, the team conducted 513 household surveys and six gender-segregated 
focus groups across the three communities.  

In the data analysis phase, the team scored the UCRA indicators using city-level secondary data 
sources to score vulnerability context indicators and primary survey data to score community and 
individual resilience indicators. The team also completed a socio-economic analysis for all three 
communities to enable a comprehensive understanding of people’s needs and aspirations.  

 

Left: Surveyors collecting data in Morarji Vasahat. Right: Women residents brainstorming ideas for flood risk 
management and waterlogging in a gender-segregated focus group discussion in Morarji Vasahat. (Source: WRI 
India) 

In the final project planning phase, the team conducted gender-segregated workshops to present the 
results of the surveys and identify resilience priorities for each community. Finally, the team presented the 
results of the UCRA at a multi-stakeholder planning workshop to co-develop resilience solutions for each 
community. At the city-level, SMC officials and representatives from community-based organizations 
discussed the impacts of heat and flooding on local communities while emphasizing the need for a heat 
action plan. The application of the UCRA tool in Surat is described in detail in the sections of this report. 
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PHASE 1: PREPARING FOR THE URBAN COMMUNITY 
RESILIENCE ASSESSMENT 

Finalizing the UCRA indicators in a multi-stakeholder process 

The implementation of the UCRA tool relied on strategic inputs from city officials, community-based 
organizations in the area, representatives from the Surat Smart City Mission, public health workers, 
academics, and various architects and urban planners. In March 2017, these city-level stakeholders 
gathered to review and customize the global UCRA indicators to the context of Surat city. In four multi-
disciplinary groups, stakeholders rated each tentative indicator and suggested potential data sources. In 
the vulnerability context aspect, stakeholders added the crime rate, social vulnerability profile, access to 
storm water drainage, mobility, and access to green areas indicators. In the community resilience aspect, 
they added the areas of refuge, political and city engagement, and non-governmental support indicators. 
Participants also suggested a list of potential survey questions for each indicator; for example, they 
recommended a question about participation in local festivals to score the neighbourhood socializing 
indicator, and suggested questions about civil society organizations and reliance on community leaders to 
enhance the governance category. Feedback from the multi-stakeholder workshop was used to finalize 
the UCRA indicators shown in Figure 2.  

Selecting communities for the implementation of the UCRA 

The UCRA was implemented in three communities: Morarji Vasahat, Ugat site and services area, and 
Kosad Awas. In order to capture differential needs across neighbourhoods in the city, we selected 
communities that lived in different types of housing settlements. The city’s high migrant population 
introduced an additional layer of socioeconomic complexity and variance. The communities differed in 
three important ways:  

o The conditions of the built environment. Residents in older communities had to construct their 
own homes out of local materials, whereas newer communities were given pre-constructed 
housing. This difference affected access to services and infrastructure.  

o The extent of social cohesion. Older slum communities usually exhibited stronger informal social 
networks. 

o Their ability to access political leadership. The communities were located in different zones of the 
city and had different administrative and political jurisdictions as a result. 

Morarji Vasahat is an established slum located in the South Zone of the city and is home to 5,920 people 
in 1184 households. Residents have lived together for more than thirty years, and men and women work 
as labourers in textile-affiliated industries such as stitching, thread-work, and embroidery. Morarji Vasahat 
is challenged by waist-level waterlogging during monsoon season.  

Ugat is a site-and-services settlement located in a newly developing area in the West Zone. Over thirteen 
years ago, residents were given a 3x5 meter plot of land with access to basic services, and they built their 
homes with locally-sourced materials. Today, Ugat is home to more than 3255 people in 651 households 
that have lived together for 10 - 12 years. Men and women work in the textile industry, but some families 
trade in livestock.  

Kosad Awas is a massive slum relocation and rehabilitation site located in the North Zone. Its concrete, 
four-storied apartment buildings are home to 26,578 people in five housing sectors. Slum residents from 
communities across Surat were moved there and allotted homes based on a random lottery, resulting in 
diverse regional, religious and caste ethnicities coming together. Most residents have not lived together 
for more than 6 years.  
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Focus Group Discussions: Round One 

In order to refine our tentative survey questions, we held an initial round of focus groups with the three 
communities. Participants in this round included students, labourers, and home-based textile workers.  

 

Focus group discussion in Ugat (Source: WRI India) 

The main goal of these discussions was to incorporate the underlying context of migration into the UCRA 
implementation process; since migrants faced specific socioeconomic and cultural challenges, these 
realities needed to be addressed by the UCRA survey questions. In this initial round of focus group 
discussions, we asked questions about when residents settled in the area, and how their current 
settlement compared to their previous one (see Appendix 4: UCRA focus group discussions for more 
questions). In all three communities, residents expressed their appreciation for employment opportunities 
in the city, especially compared to the limited opportunities in their hometowns. However, they also 
discussed significant gaps in the provision of basic urban services – particularly in the case of water and 
sanitation services. 

Scoring Methods 

In the individual capacity and community resilience aspects, we used primary data from household 
surveys to score indicators. Whenever possible, we reduced household survey questions to binary 
YES/NO answers and aggregated the community’s responses to a percentage that was scored using a 
scale from 1-5 (see Table 1 below and  

 

Appendix 2: UCRA Scoring Methodology for full scoring methodology). In cases where several survey 
questions were used to calculate the score for the indicator, we calculated the final score as an average 
of the individual scores for each question. 

0 – 20% 20 – 40% 40 – 60% 60 – 80% 80 – 100% 

1 2 3 4 5 

Not Resilient Weakly Resilient 
Moderately 
Resilient 

Resilient Very Resilient 

Table 1: Scoring ranges for the community resilience and individual capacity categories 

In the vulnerability context aspect, we used city-level data to score the indicators, including 2011 census 
data at the zonal and city levels, city-level health data, the Surat Smart Cities Mission data, and 
temperature and precipitation data from the past fifty years. We used three main methods to score the 
vulnerability context aspect: multi-hazard GIS mapping to determine high-risk areas, ten-year moving 
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averages to identify trends in heat and precipitation data, and a percentile and standard deviation method 
to set appropriate scoring ranges for each indicator (see  

 

Appendix 2: UCRA Scoring Methodology). 

PHASE 2: DATA COLLECTION PROCESS     

Household Surveys and Focus Group Discussions 

We used stratified random systematic sampling to survey a total of 513 families in three communities. In 
order to have appropriate representative samples, we divided each community into several quadrants, 
and gathered data on the total number of households in each quadrant. Then, we calculated a sampling 
interval by dividing the total number of households in the community by the number of families that we 
planned to survey. The first household to be surveyed was always chosen using a random number 
generation technique, and each subsequent household was chosen as per the sampling interval. When 
we found that the chosen household was non-residential (i.e. a shop or a community centre), we deferred 
to the next immediate household. We continued this process until the desired sample size was achieved 
in each community.  

Ultimately, the survey questionnaire captured 167 households in Morarji Vasahat, 171 households in Ugat 
site and services area, and 175 households in Kosad Awas. An example of the survey process in Morarji 
Vasahat is given in Error! Reference source not found. below. In addition to the main survey tool, which 
included questions on disaster preparedness, social cohesion, and political engagement ( 

APPendix 3: UCRA SURVEY QUESTIONNAIREwe also recorded census-style 

family information on age, gender, education, occupation, mobile phone ownership, and access to 
financial capital.  

In order to contextualize the survey results, we held a second round of focus group discussions in the 
three communities. We asked questions that would help us better understand infrastructural limitations, 
individual preferences, and common responses to extreme heat and monsoon season flooding (see 
Appendix 4: UCRA focus group discussions for more questions). In Hindi and Gujarati, participants 
outlined major resilience measures during floods and periods of extreme heat, and emphasized gaps in 
solid waste management, social cohesion, and flood preparedness.  
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Box 1: Sampling in Morarji Vasahat 

We aimed to survey 172 households (i.e. 516 total households to survey, divided by 3 communities). 
The community was stratified into three quadrants, as shown in Table 2 below. We identified the 
number of households in each of the quadrants based on Census data from 2011.  

Area Number of Households 

Ramdevnagar 376 

Shanidevnagar 385 

Morarji Vasahat 145 

Total: 906 households 

Table 2: Sampling in Morarji Vasahat 

The sampling interval in Morarji Vasahat was 5 (906 households divided by 172 families to survey). The 
first house in the first area was selected based on a random number generation, and following this, 
every 5th house was surveyed. Ultimately, we sampled 18.43% of the households in Morarji Vasahat.  
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PHASE 3: KEY FINDINGS OF THE UCRA IN SURAT 

In household surveys, we found that while residents were well-versed with the risks of flooding and 
extreme heat, there were significant gaps in individual and community preparedness. 

Socioeconomic Analysis 

The UCRA captured the needs and aspirations of migrant workers in Surat, many of whom were 
students, labourers, and self-employed or salaried workers. More than 60% of respondents lived in 
nuclear families, and 79% of all residents were under the age of 40. While most residents owned their 
homes, and had access to state-sanctioned identification, only half of all residents had access to bank 
accounts. Interestingly, residents with mobile phones tended to be women. 76% of people with 
smartphones and 69% of people with simple phones were women. Very few respondents were supported 
by government benefits, and residents largely used two-wheelers, cycles, and auto rickshaws to travel in 
the narrow lanes of their neighbourhoods (Table 3).  

Characteristics Morarji Vasahat (n=774) 
Ugat Site & Services 

(n=866) 
Kosad Awas (n=748) 

Sex Ratio 54 W: 46 M 55 W: 45 M 56 W: 44 M 

Age (< 18 + > 65 years) 37% 43% 39% 

Religion and Caste 
87% Hindu 

22% SC, 29% ST 
100% Hindu 

50% SC, 29% ST 
99% Hindu 

16% SC, 4% ST 

Average Family Size 4.69 5.04 4.26 

Family Type 59% Nuclear 60% Nuclear 68% Nuclear 

Major Occupations 

Students 
Labourers 

Homemakers 
Salaried workers 

Students 
Labourers 

Self-employed workers 
Homemakers 

Students 
Salaried workers 

Labourers 
Homemakers 

Education Until Grade 10: 50% Until Grade 10: 43% Until Grade 10: 55% 

Mobile Phone Ownership 41% 33% 42% 

 Access to Identification Aadhar: 90% Aadhar: 93% Aadhar: 87% 

Bank Account 
Ownership 

50% 44% 43% 

Mode of Travel 
75% Walk 
14% Other 

48% Walk 
30% Other 

39% Walk 
28% Cycle 

Government Benefits 7% 7% 3% 

Table 3: Socioeconomic overview of each community 

Community members mostly migrated from Maharashtra, Uttar Pradesh and Orissa. While many of them 
owned land in their hometowns, they had no land in Surat except for their houses, and very few had 
access to insurance of any kind. More than 70% of residents had televisions at home, making televisions 
the dominant source of information in all three communities (Table 4).  

Characteristics 
Morarji Vasahat 

(n=167) 
Ugat Site & Services 

(n=171) 
Kosad Awas (n=175) 

Duration of Stay in 
Settlement 

59% > 30 years 51% > 12 years 77% < 6 years 

Place of Origin Gujarat & Maharashtra Gujarat & Uttar Pradesh Uttar Pradesh & Orissa 

Land Ownership: Native 
Place 

Agricultural: 30% 
Residential: 41% 

Agricultural: 36% 
Residential: 53% 

Agricultural: 50% 
Residential: 74% 

Vehicle Ownership 
Bicycle: 12% 

Two-wheeler: 30% 
Bicycle: 16% 

Two-wheeler: 43% 
Bicycle: 51% 

Two-wheeler: 21% 

Household Assets 
Television: 82% 

Refrigerator: 30% 
Television: 78% 

Refrigerator: 24% 
Television: 72% 

Refrigerator: 12% 

Home Ownership 83% 77% 59% 

Insurance  
Health: 6% 
Life: 32% 

Health: 22% 
Life: 8% 

Health: 31% 
Life: 14% 

Table 4: Socioeconomic overview of survey respondents 
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Vulnerability Context 

The major city-level climate risks faced by Surat are extreme heat and seasonal monsoon flooding. Since 
1990, the summer heat index for Surat city has been increasing each year, as compared to the decadal 
average. Average rainfall in Surat has increased every five years since 1990, and over the past 40 years 
the frequency of heavy rainfall events (days with rainfall above 65mm) has also increased. This has 
resulted in five major flood events in Surat in 1979, 1990, 1994, 1998 and 2006 (Bhat, et al. 2013). To 
identify high-risk areas and populations in the city, we created a multi-hazard map that illustrated the 
combined effects of air pollution, surface temperature, and the historic extent of river flooding in 2006. We 
found that 36% of the city’s population resides in high-risk areas (Figure 3). Many of these areas are 
occupied by slum communities living along the floodplain of the river Tapti (Rockefeller Foundation, 
2014). 

Our assessment of pre-existing social vulnerabilities in Surat revealed that the city scores high, especially 
regarding the dependency ratio, the proportion of high-risk labour, and the literacy rate. However, the 
gender ratio in Surat, which is 756 females for every 1000 males, is significantly lower than the national 
average of 940 females per 1000 males (Census of India 2011). This disparity can be attributed to the 
large population of male migrant workers employed by Surat’s textile and diamond industries. The city 
government provides unrestricted access to critical urban services such as water, electricity, and 
sanitation, and the government’s efforts towards a ‘slum-free Surat’ have relocated a significant 
population of slum dwellers into formal rehabilitation buildings. As a result, scores for urban services for 
the city appear relatively high, even though our community-level survey results revealed significant gaps 
in infrastructure.  

 

 

Figure 3: Multi-hazard map of Surat city 
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Community Resilience 

Social Cohesion 

We found that communities that had lived together for a long time and had well-developed neighbourhood 
relationships were better equipped to deal with climate risks than their less connected counterparts. 
Residents usually leveraged their informal social networks for emergency financial and health-related 
support; most people said that they would contact their neighbours first in the event of an emergency 
(Figure 4A) and that they were comfortable with their neighbours (Figure 4B). Beyond providing 
emergency support, comfortable neighbourhood relationships and the intent to stay in their 
neighbourhoods long-term also allowed residents to collectively respond to infrastructural failures and 
flooding. In Morarji Vasahat, we found that half of all respondents gathered at a community centre (such 
as a temple or a school) while evacuating from a flood as part of an informal community agreement. In 
Ugat, women often gathered in specific lanes to celebrate festivals or do textile-related work together, and 
participants mentioned that people in the same lanes trusted one another and provided financial and 
health-related help to one another during infrastructural failures. Women in Ugat even had a ‘sakhi 
mandal’ – a local microfinance self-help group. Social cohesion was a huge source of community 
resilience in Morarji Vasahat and Ugat. 

 

Figure 4: The size and strength of informal social networks in Surat 

In Kosad Awas, however, a lack of social cohesion prevented collective community-level responses to 
climate risks. Our optimistic household survey results diverged from the reality on the ground. Most 
residents in Kosad had regional, linguistic, and previous settlement-based identities, and these 
differences, coupled with growing pains of a new settlement, resulted in crime, infighting, and a general 
lack of safety in the neighbourhood. Petty thieves in Kosad usually destroyed streetlights to ensure 
darkness, so women rarely ventured out past 8pm. Alcoholism was a common problem, and women felt 
unsafe in areas where men commonly gathered for leisure activities. Each building had a five-member 
council to resolve disputes, since fights between neighbours were common. Women said that next-door 
neighbours fought due to water scarcity, shared bills, and access to electricity. Instead of depending on 
their direct neighbours for help, women often relied on residents in other buildings; financial and child-
rearing support tended to be organized within identity groups. Kosad was the only community in which 
most people preferred their previous settlements and jobs. Residents said that even people who owned 
and rented property didn’t want to stay in the community. Low social cohesion directly impacted resilience 
to extreme events: since women hesitated to leave their windows open, residents were more vulnerable 
to heat-related illnesses in the summer due to poor ventilation and high indoor temperatures in Kosad’s 
concrete, high-rise buildings. Moreover, during the 2013 floods, when the community experienced chest-
level flooding, focus group participants said that the owner of the local food store raised prices to benefit 
from the crisis.  

Community Preparedness  

Community preparedness mechanisms such as early warning systems (EWS) and health awareness 
programs were scarce. Even though more than 80% of respondents in all three communities indicated 

Whom do you contact first in case of an emergency? Are you comfortable with your neighbours? 
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that early warning messages would be useful, most residents were both unaware and unfamiliar with 
EWS in their neighbourhoods (Figure 5). Those who said that they had received EWS messages 
appeared to confuse EWS with non-digital warnings and warnings provided during floods. At present, 
there are no reliable community mechanisms to access flood warnings in any of the neighbourhoods; 
however, respondents indicated that they would prefer to receive future EWS messages via television.  

 

Figure 5: Experiences with early warning systems in three communities 

The UCRA also revealed significant gaps in community leadership around health issues. Less than 15% 
of respondents attended community-led health awareness camps in the three communities, even though 
most residents were primarily concerned about the health impacts of climate change. Residents largely 
relied on government-led anganwadis and health centres rather than community organizations to deliver 
medicines and timely health warnings. Since most migrant workers simply returned to their hometowns or 
stayed with relatives during floods, there were no pre-planned evacuation processes. Except for the 
highly socially cohesive Morarji Vasahat, wherein nearly 60% of respondents had access to flood refuge, 
community-sponsored areas of shelter were rare.  

In preparation for floods, major community-led resilience activities revolved around fixing or cleaning out 
drainage blockages, using plastic to protect existing infrastructure, and storing food (Figure 6). However, 
both individual and collective resilience efforts appeared impromptu and reactionary rather than 
demonstrative of a pro-active effort.  

 

Figure 6: Measures taken by residents to cope with floods and waterlogging 

Experiences with early warning systems 
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Similarly, in response to extreme heat, resilience measures were intuitive, not planned; residents simply 
drank more water, ate bland and cold food (Figure 7A), and sat outside to escape indoor heat (Figure 7B) 
rather than planting trees or arranging heat-related awareness trainings.  

    

 

Figure 7: Measures taken by residents to cope with extreme heat 

Governance and Political Engagement 

High levels of social cohesion coincided with increased political engagement. Perhaps due to its longevity 
as a community, Morarji Vasahat exhibited more political activity than Ugat and Kosad Awas; 72% of 
respondents knew their local leader, and half of all respondents knew their ward office and civic centre 
locations (Figure 8A). Since residents in Ugat had also lived together for a long time, they were also well-
versed with the locations of their local civic centres and ward offices. However, many community 
members weren’t as familiar with their local leaders (Figure 8B) or other community-based organizations 
(Figure 8C). In Kosad Awas, the least socially cohesive neighbourhood, knowledge of local community 
leaders, ward-level meetings, and civil society organizations was especially low.  

 

Figure 8: Political engagement 

A) Heat: Diet Changes B) Heat: Preventing Discomfort 

A) City and Political Engagement 

B) Trust in community leader  C) Non-governmental support  



This is a product of the World Resources Institute India meant for internal circulation.  18 

Resilient Built Environment 

In all three communities, residents pointed to the built environment to explain gaps in community-level 
resilience. Several factors in the built environment contributed to higher perceived heat: poorly ventilated 
houses, metal roofs that conducted heat in Ugat and Morarji Vasahat, high-rise concrete buildings in 
Kosad, a lack of green cover, and general discomfort due to overcrowding. However, despite high levels 
of daily discomfort and illness, heat was often treated as an inconvenience rather than a pressing climate 
disaster; there were no community-led resilience activities to deal with heat. In contrast, since floods were 
highly visual phenomena and caused noticeable personal losses, respondents identified areas for 
collective action and invested in fixing poor infrastructure such as blocked drains and potholes. To deal 
with blocked drainage, respondents either cleaned out their own drains or hired someone to do so for Rs. 
20. Although, residents supported one another in these critical investments, there were no proactive or 
long-term community-driven efforts to manage flood risk.  

Lapses in solid waste management infrastructure also emerged as key barriers to community resilience to 
flood risk. Irregular garbage collection and a lack of waste segregation often compromised community 
resilience. Low-capacity drainage and overflowing garbage bins in Ugat and Morarji Vasahat often led to 
poor health conditions resulting in frequent fevers, malaria, cholera, leptospirosis and skin infections 
during floods. Moreover, unsanitary conditions impacted water quality and degraded internal roads. 
Residents’ choices of neighbourhood improvements revealed clear discontent with solid waste 
management: top suggestions for neighbourhood improvements included cleanliness, replacing roads 
degraded by waste-waterlogging, preventing drainage blockages, and improving water quality. 

Individual Capacity 

Risk Preparedness 

Individual risk perception was high; more than 60% of respondents in each community perceived an 
increase in heat in Surat, and more than 70% of respondents said that they were concerned about the 
health impacts of climate change. Waterlogging, illness, and a lack of employment were some of the 
more specific fears associated with climate change. However, despite being aware of the risks of extreme 
events, only 20-30% of residents had emergency evacuation kits in case of a future disaster. Residents in 
the three communities prioritized keeping their documents safe or maintaining back-ups: approximately 
half of all residents had critical documents at a height, in a safe cupboard, or in an emergency kit (Figure 
9).  

 

 

Figure 9: Disaster preparedness - the prevalence of documents and emergency kits 

Communication and Awareness 

Even though less than 50% of respondents in each community owned mobile phones, respondents were 
resourceful about accessing affordable, convenient, and useful local information. Residents kept track of 
weather and local news via television, word-of-mouth, and mobile phones. Residents also sought out 

A) Where do you keep your documents safe in case of 
a disaster? 

B) Do you have an emergency kit prepared in 
case of a disaster? 
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health information from diverse channels (Figure 10). Most respondents in Ugat (64%) and several 
respondents in Morarji Vasahat (45%) and Kosad Awas (17%) received emergency weather-related 
health warnings via television, anganwadis, and health centres, indicating high rates of success for 
government health institutions.  

 

Figure 10: Sources of weather-related health messages 

Economic Resources 

In all three communities, more than 60% of respondents were willing to contribute financially and labour-
wise to improvements in the built environment. However, we found that individuals were unable to set 
aside emergency economic resources to equip themselves for the impacts of disasters. This was a key 
gap in individual resilience, especially given the high economic costs of heat and flooding; approximately 
half of all residents lost income or future employment due to extreme heat. During floods, more than half 
of all respondents in Ugat and Morarji Vasahat reported losses in income, and between 25-30% 
expressed difficulty in gaining new employment. Many residents also reported losses in household assets 
and food in previous floods in 2006 or 2012. Despite these losses, less than 20% of respondents in each 
community had emergency savings, and less than half of all respondents in each community had health 
and life insurance (Figure 11).  

 

Figure 11: Residents with economic resources invested in disaster preparedness 

 

Where do you receive weather-related health messages during extreme heat or floods? 

 

A) Health and Life Insurance 

 
B) Prevalence of Emergency Savings 
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UCRA Scorecard 

 

Figure 12: The final UCRA Scorecard measuring vulnerabilities and resilience in the three communities in Surat 
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PHASE 4: CO-DEVELOPING HEAT AND FLOOD RESILIENCE 
PLANS 

Community Workshops 

After developing the resilience scorecard, we held six gender-segregated workshops in local community 
centres (anganwadis) to confirm the results of the surveys and identify potential project ideas. The 
workshops featured mapping exercises and thematic questions on waterlogging, social cohesion, heat 
action planning, and waste management. 

Morarji Vasahat: Micro-level Flood Planning 

 

Figure 13: Community mapping exercise in Morarji Vasahat 

In Morarji Vasahat, community members focused on issues of waterlogging and flooding during extreme 
rainfall events, and discussed community-led resilience solutions for waterlogging, better access to 
information and early warning systems, and health awareness. Residents discussed existing evacuation 
and rescue mechanisms led by the temple trust in the community and said that the only early warning 
they received was through word of mouth. Residents confirmed that waste management was also 
becoming a health and sanitation challenge, and mapped a long stretch of the neighbourhood where 
waterlogging, community garbage bins, stagnant waste-water, and mosquito breeding-grounds coincided 
(Figure 13). To cope with flooding, residents suggested a micro-level flood plan with defined roles and 
responsibilities. Both men and women were keen on early warning systems and pre-agreed evacuation 
routes to allow for effective flood management. Residents also suggested raising plinth levels, monitoring 
the news closely to inform neighbours, installing flood markers in low-lying areas, and developing health 
trainings and capacity-building workshops. 

Ugat Site and Services Area: Solid Waste Management  

In Ugat, residents focused on solid waste management as a barrier to flood resilience, and identified 
health awareness programs, early warning systems, and waste management planning as key priorities. In 
the mapping exercise, men and women identified livestock areas and the locations of local garbage bins 
to illustrate waste-waterlogging and the lack of cleanliness in the neighbourhood (Figure 14). Women 
discussed adding more community bins to the area, creating platforms to raise garbage bins, ensuring 
regular waste collection by the SMC, instituting community-based fines for improper disposal, and 
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appointing a secretary or leader for each lane to ensure cleanliness. Men discussed the creation of 
community-owned spaces to care for livestock.  

 

Figure 14: Community mapping exercise in Ugat 

Kosad Awas: Neighbourhood Safety and Access Planning 

In Kosad Awas, even though heat and flooding presented formidable challenges, the lack of social 
cohesion interfered with our intent to focus on disaster preparedness. Residents focused on survey 
results related to informal social networks, political and city engagement, trust in community leadership, 
and NGO support services. In smaller focus groups, women and men discussed safety and access issues 
in the neighbourhood. Women mapped out entire lanes wherein they felt unsafe due to crime, violence, 
and alcoholism (Figure 15). These areas tended to be the ‘back lanes’ of the shops and residential areas 
in the neighbourhood. While men in Kosad acknowledged issues with violence, and singled out the 
community hall as an area of ‘unsocial’ activities, in the mapping exercises they identified different things: 
leisure areas for men, and areas that children gathered to play in. Women appeared especially distressed 
by the lack of safety and did not list any clear solutions. Men, on the other hand, talked about a 
neighbourhood watch, establishing a police station and civic centre, and having watchmen at auto stands.  

 

Figure 15: Community mapping exercise in Kosad Awas 
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City-Level Project Planning Workshop 

Based on the conversations at the community workshops, we arrived at four main project ideas to carry 
into the city-level discussion: (a) heat risk planning, (b) local flood management; (c) community-led waste 
management; and (d) safety and accessibility planning for slum rehabilitation and relocation projects in 
Surat. The city-level workshop included municipal and deputy municipal commissioners of the SMC, 
government engineers, health professionals and social workers, professors and architects from city-
based universities, the UHCRCE team, representatives from local NGOs, and representatives from the 
Surat Smart Cities office. We presented the findings of the UCRA, emphasizing the socioeconomic 
impacts of flooding and heat. In response to the findings, city officials said that they were actively working 
on waterlogging issues in Surat and were currently developing a large infrastructure project to desilt the 
river Tapti and design its floodplain and embankments to manage river overflows better. In terms of heat 
resilience, city officials talked about incorporating the UCRA findings into the existing heat and health 
action plan in Surat.  

Community members also discussed ways to introduce climate resilience and health trainings as part of 
existing health awareness drives, improve end-user connections for the city’s existing early warning 
system, and introduce skill development and vocational trainings in newly resettled communities to 
restore positive social relationships. A full table of suggestions from the city and community-level 
workshops is provided below in Table 5. 

Community-level 
heat risk 

1. ‘Climate-proof’ areas by introducing a greenbelt around high-heat emitting land uses such 
as sindustrial complexes; 
2. Use heat-resistant paint or white-washed metal roofs/terraces to reduce indoor 
temperatures, and utilize more heat-specific construction in the form of higher ceilings, local 
materials, fewer glass facades, and more openings for the movement of air; 
3.Train nurses and doctors to deal with heat complaints as serious injuries; 
4.Increase the capacity of active community-based organizations such as the Residents’ 
Welfare Association, Hamara Bachpan and women’s trusts to circulate heat protection and 
safety messages. 

Community led flood 
risk management 

1. Co-develop a proper evacuation plan with community members, so residents from different 
areas in the settlement know which community centre, school, or temple to go to during 
evacuation;  
2. Ensure existing early warning systems at the city level reach community members in their 
preferred language, and their accessible mode: cell phone, radio, television announcements;  
3. Installing flood-level markers in low-lying areas so residents can relate to appropriate 
actions;  
4. Introduce health awareness trainings relating to heat and flood risk in the community centre 
(anganwadi) and the urban health centres.  

Access to waste 
collection services 

1. Install more communal waste dumpsters;  
2. Explore low-cost options for door-to-door waste collection, leveraging resident labour on a 
rotational basis;  
3a. Conduct health trainings in the community centre (anganwadi) and the urban health 
centre, to help residents associate health and hygiene; 
3b. Relate impacts of mismanagement of waste during extreme heat and waterlogging 
conditions, to residents’ health to emphasize the importance of the issue;  
3c. Train households along common streets in a group and hold them accountable for the 
cleanliness of their streets, creating peer-groups.   

Enhancing social 
cohesion and 
political engagement 

1a. Residents’ Welfare Associations should be empowered to act across adjoining buildings, 
to monitor dark alleyways, and other crime hotspots in the area;  
1b. Residents across buildings can come together by means of a ‘neighbourhood watch’ to 
monitor issues of security and alert the police;  
2. Enhance civil society or NGO support to enhance political and city engagement, helping 
residents take their grievances to city officials or elected representatives;  
3. Address issues of unemployment, and lack of relevant skills through skill development 
workshops, or introducing a vocational training centre in the community centre.  

Table 5: Suggestions from the community and city-level workshops 
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WAY FORWARD 

The Urban Community Resilience Assessment in Surat captured people’s perceptions towards climate 
change, identified infrastructural and disaster preparedness deficits, and catalysed productive 
conversations about urban resilience planning at the city and community-level. In terms of flood 
resilience, the UCRA identified clear gaps in community preparedness and the built environment in poor 
neighbourhoods in Surat. In terms of heat risk, the UCRA survey captured the health and livelihood costs 
of heat for migrant workers; we found that extreme heat posed a direct economic threat to communities 
by increasing health-related costs and decreasing monthly income due to missed days of work.  

The findings of the UCRA in Surat have two key implications for city-wide urban resilience planning.  
 

1. Leveraging social cohesion is an effective resilience strategy. In Surat, communities that 
spent long periods of time together had strong neighbourhood relationships and high social 
cohesion. We found that these social bonds translated into informal disaster preparedness 
strategies. Networks of well-connected neighbours often provided much-needed economic and 
health-related support during infrastructural failures. Clearly, socially cohesive communities are 
best placed to withstand extreme events. In fragile and divided communities such as Kosad 
Awas, climate resilience conversations may be counterproductive and insensitive to the needs of 
residents. Cities can invest in social cohesion by increasing opportunities for informal socializing 
and introducing inclusive community meeting spaces.  

 
2. Poor infrastructure leaves communities focused on compensating for flaws in the built 

environment rather than investing in long-term community preparedness. In Surat, we 
found that communities actively invested in preventing the health and sanitation setbacks caused 
by poor waste management services. However, in the strenuous and cumbersome process of 
constantly pooling resources for short-term infrastructural needs, residents were unable to focus 
on long-term resilience outcomes and community-led actions. This explains the fact that 
individual economic resources allocated for disaster preparedness (emergency savings, health 
and life insurance, and evacuation kits) were limited in these communities. When basic urban 
amenities are not provided to communities, then residents will always be compensating for them 
rather than proactively planning for climate disasters. In order to mobilize residents towards 
collective resilience, cities must invest in providing high-capacity and reliable urban amenities to 
begin with.  

Given the community-level impacts of extreme heat and flooding, it is critical that these seasonal events 
are managed as economic disasters that cause disruption and loss in daily life rather than uncontrollable 
or inconvenient natural disasters. When migrant communities in Surat are at risk, then the city’s economic 
prospects are greatly diminished. Therefore, any actions to increase climate resilience at the community-
level will have significant economic dividends at the city-level.  

The results of the Urban Community Resilience Assessment in Surat may inform current and future policy 
decisions concerning heat and flood planning at the city-level. However, the UCRA framework of 
indicators itself also presents an opportunity; it provides a tried and tested set of resilience indicators that 
could allow for frequent and rigorous disaster preparedness assessments. Monitoring the UCRA 
indicators long-term and in the context of different climate risks could allow for effective and informed 
decision-making in relation to urban resilience planning.  
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APPENDIX 1: THE URBAN COMMUNITY RESILIENCE 
ASSESSMENT TOOL KIT – INDICATORS & DESCRIPTIONS 

The UCRA Toolkit of Indicators: Aspects and Categories 

The UCRA has three aspects and ten categories. The categories of the UCRA were defined1 as logical 
groups of indicators that cover a broad aspect of resilience under each dimension, and may not reflect an 
exhaustive view of resilience.  

Aspect 1: Vulnerability Context 

Assesses the level of exposure and sensitivity to natural disasters and slow onset events (such as sea 
level rise, land subsidence, or heat and drought risk) brought about by climate change. 

A. Vulnerability of Setting focuses on the exposure to environmental, physical, or climatic hazards based 
on location. To accurately describe levels of exposure in different neighbourhoods, this category of 
indicators may be spatial, detailed or span larger regions (watersheds, floodplains), and could include 
trends across multiple years.  

B. Pre-Existing Social Vulnerability focuses on vulnerability arising from socio-economic factors, such as 
illiteracy rate, the Human Development Index, and crime rate.  

C. Access to Urban Services focuses on the equity of access to basic public services, such as piped 
water supply, solid waste management, electricity, and safe and affordable health services, among 
others. 

Aspect 2: Community Resilience 

Captures communities’ collective potential to respond to natural disaster risks and prepare for the impacts 
of climate change. 

A. Social Cohesion is a characteristic of a society, and not of individuals (Jenson 2010). A cohesive 
community is one that works towards the well-being of all its members, fights exclusion, and creates a 
sense of belonging, giving its members the opportunity of upward social mobility (Laiglesia 2011). Socially 
cohesive communities have been shown to respond better to external shocks before, during, and after a 
hazard event through planning, effective mobilization and recovery (Baussan 2015). This category 
includes indicators that assess the strength of social networks, and a community’s willingness to socialize 
together, to identify with each other, and to prefer living in the given neighborhood.  

B. Community Preparedness is concerned with the extent to which a community has risk management 
initiatives and structures in place, such as early warning systems, community health awareness camps, 
and the knowledge of how to deal with impending climate events. This category assesses the proactive 
nature of communities indicating that a lack of informed, skilled and trained individuals reduces a 
community’s collective resilience, while greater access to information increases the likelihood of timely 
and appropriate action (Swanson, et al. 2007).  

C. Governance and Political Engagement focuses on institutional reach and the extent of political 
participation in the community, and addresses issues of trust in existing systems of governance, and the 
presence of other civil society actors who bridge these gaps. A politically active community with greater 
influence is less likely to get sidelined during a disaster (Morrow 2008) and strong and trustworthy 
leadership increases the collective resilience potential of a community (Wongbusarakum and Loper 
2011). 

                                                      

1 The UCRA tool was adapted to a more generic framework that was globally applicable. This process 
was carried out through a series of consultations in Brazil and India, in Surat, where the indicators were 
grouped under these 10 categories that form the standard UCRA framework. The indicators, however, 
are customizable based on the city they are being applied in; hence we defined few new indicators for 
Semarang, but the ten broad categories remained constant.  



This is a product of the World Resources Institute India meant for internal circulation.  26 

D. Resilient Built Environment acknowledges that often, impacts of climate change do not create new 
risks, but increase risk levels to existing vulnerable communities and systems. For example, inadequate 
sanitation facilities can turn into a major health hazard by causing epidemics during the monsoon season 
(Parikh, Sandal and Jindal 2014). Even in normal situations, inadequate or inappropriate infrastructure 
can slowly reduce the coping capacity of a community to a major hazard, and may itself become a 
hazard. This category assesses a community’s access to and quality of, essential urban services such as 
water, electricity, cooking fuel, waste management services, sanitation and storm water drainage. It also 
includes critical infrastructure aspects such as roads and mobility, natural features (like water bodies, 
open spaces, and recreational parks), places with shade, the type and condition of their dwelling unit.  

Aspect 3: Individual Capacity 

Explores the capacities and habits of individuals used to respond to disasters, including individual 
knowledge and perception of risk, preparedness for hazards, access to telecommunications, and their 
access to economic resources. 

A. Risk Perception explores how individuals understand the likelihood and potential impacts of natural 
disasters and climate risks, and what actions they take to increase their level of readiness. This category 
assesses peoples’ perception of climate risks in their current location, and includes personal and 
household resilience habits individuals have adopted like backing-up important documents, and 
maintaining an evacuation kit. 

B. Communication and awareness explores the importance of communication technologies such as 
mobile phones, internet access, newspapers and access to the government’s weather reports and early 
warning alerts to influence personal resilience habits, emergency protocols. Moreover, having access to 
technology allows individuals to alert each other, in turn improving collective resilience. 

C. Economic Resources includes factors that enable an economic safety net to deal with disruption due to 
extreme events. These may include the opportunity for alternative livelihoods, emergency savings, 
access to health and life insurance schemes, as well as their willingness to invest in their own resilience. 
Access to finance capital increases the availability of resilience options, allows for informed choice and 
decision making, and increases the individual’s ability to face and recover from climate impacts.  

The UCRA Indicators 

Aspect 1: Vulnerability Context 

A. Vulnerability of Setting 

High Risk Areas 

Description: This indicator evaluates the percentage of the population at the city and sub-city level that is 
exposed to climate risks (such as flooding), and natural disasters (such as landslides) (De Sherbinin, 
Schiller and Pulsipher 2007). 

Rationale for Indicator: Cities are exposed to multiple hazards, including natural disasters and climate 
extremes, and these vary across the city owing to physical and environmental factors – such as elevation, 
soil type, proximity to a river (Dickson, et al. 2012).This underlying risk landscape is an important 
determinant of the overall risk faced by communities and individuals (Ibid). This indicator uses spatial 
data reflecting risks from climate-related hazards to locate the most vulnerable areas and communities in 
a city. 

Scoring Method: In a multi-hazard mapping exercise, the historic extent of river flooding in 2006, 
Landsat surface temperature data, and pollution data were scored separately, and an average composite 
score of these overlaid risk factors was determined2 (World Bank 2005). The final score included 
population estimations for sub-city population distributions as a percentile of those living in the most high-

                                                      
2 A full description of multi-hazard mapping methodology is provided in  
 

Appendix 2: UCRA Scoring Methodology.  
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risk areas to the least-risk areas of the city. A 1-5 scoring system – where 1 represents the most exposed 
(high-risk), and 5 represents the least exposed (low-risk) – was used.  

Urban Poor Housing 

Description: This indicator evaluates the percentage of the population that is homeless or living in 
informal housing settlements (Sustainable Development Solutions Network 2015, 35). 

Rationale: Poor living conditions, insecure land tenure, and lack of access to basic services all decrease 
resilience to the impacts of climate risks (Tanner, et al. 2008). 

Scoring Method: At the sub-city level, populations in informal housing were expressed as a percentage 
of the total sub-city population. The final score represents the average of the scores assigned at the sub-
city level for each community. Comparative thresholds and standard deviation calculations were used to 
identify the percentile ranges in each country and define scores from 1-5.3 Higher scores indicate fewer 
individuals in informal housing. 

Summer Heat Index 

Description: Percentage of summer days in which the heat index exceeds 41oC (Desai, et al. 2015)4, 
where the ‘heat index’ is defined as a combination of temperature and humidity using the Rothfusz 
regression equation (NOAA 2018). 

Rationale: Effectively captures heat risk by constructing a metric of ‘perceived heat.’ 

Scoring Method: A ten-year moving average data series was used to calculate the percentage of 
summer days wherein the heat index exceeded 41oC. Comparative thresholds and standard deviation 
calculations were used to identify the percentile ranges in each country and define scores from 1-5. 
Higher scores indicate less heat risk.  

Precipitation Anomaly 

Description: Variation in recent precipitation data compared to an all-time average.  

Rationale: Effectively captures rainfall variability patterns due to climate change, and identifies regimes of 
droughts or floods in an area.  

Scoring Method: A ten-year moving average data series was used to calculate yearly seasonal rainfall. 
Ranges (in mm of rainfall) for scores from 1-5 were calculated using 10-year values of standard deviation 
and average rainfall. Higher scores indicate less variation in rainfall.   

Extreme Events 

Description: Measures city-specific acute climate events, such as temperature and precipitation spikes. 

Rationale: Captures the extent of the acute, punctuated risks that communities face due to climate 
change (Coumou and Rahmstorf 2012). 

Scoring Method: Two ten-year moving average data series were used to identify any notable ‘spikes’ in 
heat and rainfall. In the case of Surat city, temperature and precipitation ‘spikes’ were defined as 
temperatures exceeding 40oC and rainfall exceeding 65mm respectively (Desai, et al. 2015); (Surat 
Municipal Corporation 2016)).5 Ranges of values for scores from 1-5 were calculated using standard 
deviation and average values for the number of spikes. Higher scores indicate fewer incidences of 
extreme events.  

                                                      
3 A full description of the comparative thresholds methodology is provided in  
 

Appendix 2: UCRA Scoring Methodology 
4 Thresholds may differ for other cities based on their climatic contexts.  
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B. Pre-existing Social Vulnerability 

High-Risk Labour Profile 

Description: Percentage of workers who have unreported incomes, lack job/income security, and face 
exposure to workplace/environmental hazards (ILO 2017). 

Rationale: Identifies economically vulnerable populations at the city-level that are less resilient to sudden 
climate disasters (ILO 2017). 

Scoring Method: City-level data on casual/informal labour was used to calculate the percentage of high-
risk labour. Comparative thresholds at the national level and standard deviation calculations were used to 
define the percentile ranges of scores from 1-5. Higher scores indicate fewer people in high-risk 
occupations.  

Literacy Profile 

Description: Percentage of population that is literate.  

Rationale: Literacy strengthens climate resilience by expanding livelihood options and increasing access 
to information during disasters (Muttarak and Lutz 2014). 

Scoring Method: Global comparative thresholds and standard deviation calculations were used to define 
the percentile ranges of scores from 1-5. The final city-level score was the average of the sub-city 
percentages of literate male and female residents. Higher scores indicate higher rates of literacy.  

Age Profile 

Description: Percentage of population identified as dependents (under 15 years and above 65 years of 
age) (World Bank 2018). 

Rationale: Dependents may deepen economic burdens and require special attention during climate 
disasters (Cutter, Boruff and Shirley 2003). 

Scoring Method: The dependency ratio was calculated using city-level population data and a score was 
assigned based on percentile ranges defined by global comparative thresholds and standard deviation 
calculations. Higher scores indicate lower dependency ratios.  

Gender Profile 

Description: Metric of gender disparity, expressed as the sex ratio for the city population.  

Rationale: Women and men contribute different knowledge and practices to community resilience, and 
any disparity affects vulnerability and resilience to climate events (Glemarec, Qayum and Olshanskaya 
2016). 

Scoring Method: Pre-defined ranges for scores from 1-5 were taken from national-level census data on 
sex ratios. At the sub-city level, sex ratios were calculated and assigned scores based on these ranges. 
The final score is an average of the individual sub-city scores. Higher scores indicate less disparity.  

Social Profile 

Description: Percentage of historically marginalized people in a community.  

Rationale: Marginalized populations are disproportionately vulnerable to climate risks (World Economic 
and Social Survey 2016). 

Scoring Method: In Surat, national-level data on the percentage of scheduled caste and scheduled tribe 
populations in India was used to identify marginalized people at the city-level (Census of India 2011). 
Comparative thresholds at the national-level and standard deviation calculations were used to define the 
percentile ranges of scores from 1-5. Higher scores indicate fewer marginalized community members.  

Crime Rate 

Description: Measures the rates of criminal activity in a community.   

Rationale: Crime creates socially divided communities that are unable to benefit from collective climate 
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resilience opportunities (Barolsky and Gould 2016). 

Scoring Method: National-level datasets were used to calculate the number of crimes per 100,000 
people. Comparative thresholds at the national-level and standard deviation calculations were used to 
define the ranges of scores from 1-5. Higher scores indicate fewer crimes.  

C. Access to Urban Services 

Access to Water Distribution Network 

Description: Percentage of households that are connected to the municipal water distribution network in 
a community.  

Rationale: Access to a clean, safe and accessible water source everyday positively impacts health and 
sanitation outcomes ( (Fogden 2009); (UN-SDG 2018)).  

Scoring Method: Comparative thresholds at the national-level and standard deviation calculations were 
used to define the ranges of scores from 1-5. National-level data on water coverage was used to assign a 
score at the city-level. Higher scores indicate better access to water.  

Access to Sewage Treatment Network  

Description: Percentage of households that are connected to municipal wastewater treatment services in 
a community. 

Rationale: Access to basic sanitation infrastructure and services reduces the risk of diseases, improves 
community health, and reduces the risk of urban waterlogging caused by poor waste management ( (UN-
SDG 2018); (Corcoran, et al. 2010)).  

Scoring Method: Comparative thresholds at the national-level and standard deviation calculations were 
used to define the ranges of scores from 1-5. National-level data on water treatment was used to assign a 
score at the city-level. Higher scores indicate better access to sewage treatment networks. 

Access to Electricity Grid 

Description: Percentage of households that are connected to the electricity grid. 

Rationale: Access to electricity ensures essential access to energy, light, and information technology 
resources (World Bank 2017).  

Scoring Method: Comparative thresholds at the national-level and standard deviation calculations were 
used to define the ranges of scores from 1-5. National-level data on access to electricity was used to 
assign a score at the city-level. Higher scores indicate more access to electricity. 

Access to Waste Collection Network  

Description: Percentage of households that are served by municipal waste collection.  

Rationale: Lack of effective solid waste management can exacerbate health and sanitation outcomes 
during climate disasters (UN-SDG 2018).  

Scoring Method: Comparative thresholds at the national-level and standard deviation calculations were 
used to define the ranges of scores from 1-5. National-level data on household coverage of solid waste 
collection was used to assign a score at the city-level. Higher scores indicate more access to waste 
collection services. 

Access to Urban Health Amenities  

Description: Metric of household-level access to health centres and primary care.  

Rationale: Accessible urban health facilities allow cities to effectively respond to health crises during 
climate disasters (Keim 2008).  

Scoring Method: Measured as the number of hospital beds available per 10,000 people. Higher scores 
indicate more access to health amenities. 
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Access to Storm Water Drainage 

Description: Percentage of households with access to storm water drainage.  

Rationale: Access to functional storm water drainage can prevent wastewater-related health and 
sanitation concerns during a climate disaster (Corcoran, et al. 2010).  

Scoring Method: Comparative thresholds at the national-level and standard deviation calculations were 
used to define the ranges of scores from 1-5. National-level data on household-level coverage of storm 
water drainage was used to assign a score at the city-level. Higher scores indicate more access to storm 
water drainage.  

Reliable and Affordable Mobility 

Description: Availability of public transit at the city-level. 

Rationale: Reliable and affordable mobility impacts health and livelihood outcomes in urban areas ( 
(Porter, Blaufuss and Acheampong 2007); (Office of the UN Secretary General 2016)). 

Scoring Method: Comparative thresholds at the national-level and standard deviation calculations were 
used to define the ranges of scores from 1-5. Score was assigned to the percentage of the city covered 
by public transport. Higher scores indicate higher levels of access to public transit. 

Access to Green Areas and Natural Infrastructure 

Description: Assesses availability of green areas and natural infrastructure at the city-level.  

Rationale: Access to green areas can improve health outcomes and mitigate the impacts of climate 
disasters in the long-term (Balfour and Allen 2014).  

Scoring Method: Comparative thresholds at the national-level and standard deviation calculations were 
used to define the ranges of scores from 1-5. City-level data on parks and green areas was used to 
calculate the amount of green space available per capita. Higher scores indicate increased access to 
green areas.   

Aspect 2: Community Resilience 

A. Social Cohesion 

Size and strength of informal social networks  

Description: This indicator assesses the strength of social networks within a given community, based on 
the percentage of respondents who indicate that they can depend on their neighbours during 
emergencies and otherwise. It can also be assessed by quantifying the average number of neighbours 
known per household, and the average number of neighbour’s phone numbers (or emergency contact 
information) known to each household.  

Rationale: Neighbours are a person’s first immediate contact during a disaster (Aldrich and Meyer 2015). 
Communities that show high percentiles of inter-dependency are more resilient during extreme events 
(Tompson, et al. 2013); (Nagarajan, Shaw and Albores 2012); (Kim and Kang 2010). The size and 
strength of social networks in the neighbourhood influence the way community members communicate, 
plan, and act during crises (Ibid). 

Scoring Method: Respondents who considered their neighbours (rather than their friends or relatives) as 
their primary emergency contacts were considered highly resilient and allocated a score of 1, while all 
other respondents were assigned a score of 0. This binary scoring system was used to calculate the 
percentage of people with a score of ‘1’. We used this percentage to assign a score using the ranges 
given below. Scoring ranges are similar for all the indicators in the community resilience dimension. 

 

Table 6 - Scoring ranges for community resilience and individual capacity aspects 
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Neighbourhood Socializing  

Description: Percentage of households who participate in social activities in the community.   

Rationale: The extent to which people participate in daily social activities indicates how well-connected 
and supported they feel in their community, and this can change how invested they are in resilience 
measures (Paton and Johnston 2001). 

Scoring Method: Score assigned to the percentage of people who participated in celebrations of local 
festivals.  

Neighbourhood Preference  

Description: Percentage of households who indicated that they would like to live in their community in 
the long-term.  

Rationale: Neighbourhood preference can affect how invested community members feel in the resilience 
of their community to climate disasters and risks (Kim and Kang 2010). 

Scoring Method: This indicator can be scored using different survey questions about community 
members’ level of comfort in their neighbourhood. In Surat, the final score was an average of the scores 
assigned to the percentage of people who: 1) said that they felt very comfortable with their community 
members; 2) were comfortable living in the neighbourhood; and 3) said that they would stay in the 
neighbourhood long-term.  

Sense of Community Identity  

Description: Percentage of households who considered themselves natives of the city in which they 
lived.  

Rationale: Communities that emotionally identify with their city are more invested in leading their 
communities towards positive resilience outcomes (Chamlee-Wright and Storr 2011); (Kim and Kang 
2010). 

Scoring Method: Score assigned to percentage of people who identified themselves as natives of the 
city. 

B. Community Preparedness 

Community Led Resilience Activities  

Description: Percentage of households that have participated in any form of community-level resilience 
activities, such as disaster preparedness groups, trainings, or any measures to mitigate or adapt to 
climate risks.  

Rationale: Indicates if community-led activities for urban resilience are taking place at all, and if the 
activities are well-known and attended by community members.  

Scoring Method: The final score was determined by the percentage of people who took at least one 
community-level action to improve resilience to an extreme event. 

Community Health Awareness Programs  

Description: Measures the percentage of households that have participated in community-led health 
programs, trainings, or camps.  

Rationale: Increased community-level health platforms, resources, and knowledge can improve resilience 
to extreme events (Rudolph, Gould and Berko 2015).  

Scoring Method: Score assigned to percentage of residents who indicated that any member of their 
household had participated in prior health awareness meetings or trainings. 

Access to Early Warning Systems  

Description: Percentage of households who indicate that they have receive early warning system 
messages before acute disasters.  
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Rationale: Pre-warning communities about incoming climate disasters can minimize losses and allow for 
structured disaster management planning (WMO 2018).  

Scoring Method: In order to capture the awareness and incidences of EWS messages in the community, 
the final score was an average of scores assigned to the percentage of residents who: 1) were aware of 
early warning systems in the city; and 2) had received an early warning message/announcement/verbal 
intimation in the past. 

Access to evacuation routes, shelters, or areas of refuge 

Description: Percentage of households who had access to areas of refuge or evacuation routes during 
climate disasters.  

Rationale: Areas of refuge can provide temporary relief and shelter to communities affected by acute 
climate events (Nuno, Roberson and Zamudio 2014). 

Scoring Method: Score assigned to percentage of residents who reported access to an emergency 
shelter or area of refuge in case of a future flood.  

C. Governance and Political Engagement 

Political and City Engagement  

Description: Percentage of households with knowledge of local political leaders and meetings.  

Rationale: Knowledge of the local political landscape can improve a community’s access to 
socioeconomic support during climate disasters (World Economic and Social Survey 2016).  

Scoring Method: The final score included an average of the scores assigned to the percentage of 
residents who: 1) knew their area’s municipal leader; 2) knew the location of their municipal office; 3) 
knew the location of their civic centre; and 4) were aware of municipal meetings in the area.  

Voter Participation  

Description: Percentage of households who voted in the last election.  

Rationale: Voter participation indicates the community’s level of investment in their political rights, which 
can improve access to socioeconomic support during disasters (World Economic and Social Survey 
2016). 

Scoring Method: The final score included an average of the scores assigned to the percentage of 
residents who: 1) were included in the national voting list; and 2) voted in the last municipal election.  

Trust in Community Leader 

Description: Percentage of households who were aware of a community-level leader to rely on for 
support.  

Rationale: Community resilience is higher when communities have access to support and can trust their 
leaders to represent their interests when they are in need (Wongbusarakum and Loper 2011).   

Scoring Method: Score assigned to the percentage of residents who reported access to a local 
community leader in times of need.  

Non-Governmental Support 

Description: Percentage of households who were familiar with, or participated in, groups that provided 
services, aid, or social support to their communities. 

Rationale: Support from non-governmental groups and individuals can increase household resources 
and build strong social bonds that are useful in a future climate disaster (Acosta, et al. 2011).   

Scoring Method: Score assigned to percentage of residents who were aware of any non-governmental 
organizations or groups in the area.  
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D. Resilient Built Environment  

Access to Urban Amenities 

Description: Percentage of households that have access to essential health and sanitation services such 
as piped water, toilets, and garbage collection.  

Rationale: The reliability and functionality of urban amenities can affect health and well-being during 
climate disasters (UN-SDG 2018).  

Scoring Method: This indicator may capture access to multiple services. The final score included an 
average of the scores assigned to percentage of residents who: 1) got their drinking water from a tap; 2) 
had access to electricity; 3) had access to cooking fuel; 4) reported use of toilets at the household level; 
5) had access to door-to-door waste collection; and 5) were connected to the city-level sewage system.  

Mobility  

Description: Percentage of households that rely on public transport for travel.  

Rationale: The reliability and affordability of local travel can impact evacuation strategies during a 
disaster, and access to economic resources in daily life (Parikh, Sandal and Jindal 2014).  

Scoring Method: Score assigned to percentage of residents who used city buses to travel.  

Access to Natural Features  

Description: Percentage of respondents at the community-level with access to green areas.  

Rationale:  Access to green areas can improve health outcomes and mitigate the impacts of climate 
disasters in the long-term (Balfour and Allen 2014).  

Scoring Method: Score assigned to percentage of residents with access to green areas in the 
neighbourhood. 

Construction Type  

Description: Percentage of respondents who live in houses built with permanent or semi-permanent 
building materials.  

Rationale: Structural permanence can affect the sensitivity of infrastructure to local climate disasters 
(Parikh, Sandal and Jindal 2014). 

Scoring Method: Score assigned to percentage of residents living in houses built with permanent and 
long-lasting building materials.  

Access to Areas of Shade  

Description: Percentage of households with access to shaded areas during periods of extreme heat. 

Rationale: Areas of refuge can provide temporary relief to affected communities. 

Scoring Method: Score assigned to percentage of residents who reported access to shade during 
extreme heat.  

Aspect 3: Individual Capacity 

A. Risk Preparedness 

Perceived Climate Risk 

Description: Percentage of respondents who were aware that climate change poses health and 
livelihood threats.  

Rationale: Assesses existing knowledge and practice of personal habits, practices, and precautions 
people take to manage sudden or slow onset climate risks, and identifies whether the gaps are 
in the knowledge or practice of resilience habits.  

Scoring Method: Score assigned to percentage of residents who said that they feared the impacts of 
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climate change.  

Practice of Resilience Habits  

Description: Percentage of respondents who acknowledged they practice some essential resilience 
habits in preparation for or in the aftermath of a disaster or slow onset climate events.   

Rationale: Assesses existing knowledge and practice of personal habits, practices, and precautions that 
people take to manage sudden or slow onset climate risks, and identifies whether the gaps are in the 
knowledge or practice of resilience habits. 

Scoring Method: If respondents acknowledge practicing at least one resilience habit across a list of 
options, then a score of 1 is given. The percentage of respondents in a community who score 1 is 
aggregated and a final score is determined based on the range in Table 7 below, which is similar for all of 
the indicators in the individual capacity dimension: 

 

Table 7 - Scoring range for the UCRA individual capacity indicators 

Resilience Emergency Kits 

Description: Percentage of respondents who had resilience ‘kits’ with documents, money, medicines, 
and batteries prepared for emergencies. 

Rationale: Emergency kits provide first response capabilities and access to critical resources following 
disasters (Sutton and Tierney 2006).  

Scoring Method: Score assigned to the percentage of residents who kept an emergency bag in case of 
a future disaster.  

Resilience Training  

Description: Percentage of residents trained in emergency response actions. 

Rationale: Building knowledge and capacity around emergency response actions increases individual 
and community resilience during extreme events (UNISDR, WMO 2012). 

Scoring Method: Score assigned to the percentage of residents who participated in an emergency drill or 
evacuation simulation in the neighbourhood.  

Emergency Access to Documents  

Description: Percentage of respondents who said that they had important documents stored in a safe 
place in case of a climate disaster.  

Rationale: Safely preserved identification and ownership documents can mediate access to government 
services during disasters (Sutton and Tierney 2006). 

Scoring Method: Score assigned to the percentage of residents who stored their important documents in 
safe locations.  

B. Communication and Awareness 

Mobile Phone Ownership  

Description: Percentage of respondents who owned simple or smart phones in a community. 

Rationale: Access to mobile phones can allow real-time information flows and support resilience efforts 
before, during, and after extreme events (Cutter, Burton and Emrich, Disaster Resilience Indicators for 
Benchmarking Baseline Conditions 2010). 

Scoring Method: Score assigned to the percentage of residents who owned mobile phones.  

Access to Internet  

Description: Percentage of respondents with access to an internet connection. 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Rationale: Access to an internet connection can allow real-time information flows and support resilience 
efforts before, during, and after extreme events (Cutter, Burton and Emrich, Disaster Resilience Indicators 
for Benchmarking Baseline Conditions 2010). 

Scoring Method: Score assigned to the percentage of residents who had access to internet.  

Access to Local News 

Description: Percentage of respondents who indicate they have access to local news. 

Rationale: Reliable local news sources can enhance access to information and support resilience efforts 
before, during, and after extreme events (Cutter, Burton and Emrich, Disaster Resilience Indicators for 
Benchmarking Baseline Conditions 2010). 

Scoring Method: Score assigned to the percentage of residents who reported at least one source of 
local news.  

Weather Forecast Awareness 

Description: Percentage of respondents who indicate that they check weather forecasts. 

Rationale: Access to reliable information about local weather systems improves urban resilience before 
and during climate disasters (Cutter, Burton and Emrich, Disaster Resilience Indicators for Benchmarking 
Baseline Conditions 2010).  

Scoring Method: Score assigned to the percentage of residents who reported at least one source of 
weather-related news.  

Weather Health Awareness  

Description: Percentage of respondents who were aware of specific weather-related health hazards. 

Rationale: Awareness of weather effects on personal health, including signs of heat stress or disease 
risks from flooding, affect individual and community resilience actions (Cutter, Burton and Emrich, 

Disaster Resilience Indicators for Benchmarking Baseline Conditions 2010).  

Scoring Method: Score assigned to the percentage of residents who received weather-related health 
warnings from any source during a disaster.  

C. Economic Resources  

Labour and Livelihood Options  

Description: Percentage of respondents who acknowledged that climate risks had an impact on current 
and future employment and income. 

Rationale: Economic resources are an important safety net for populations affected by climate disasters, 
and diminished resources can lower resilience prospects (Cutter, Burton and Emrich, Disaster Resilience 
Indicators for Benchmarking Baseline Conditions 2010). 

Scoring Method: The final score was an average of the scores assigned to the percentage of residents 
who: 1) reported livelihood impacts due to extreme heat; and 2) livelihood impacts due to heavy 
rainfall/flooding. 

Emergency Savings 

Description: Percentage of respondents who said that they had emergency savings in case of a future 
climate disaster.  

Rationale: Emergency savings, while rare in low-income communities, can mitigate the initial impacts of 
disasters (Morrow 2008). 

Scoring Method: Score assigned to the percentage of residents who reported savings set aside in case 
of a future emergency.  



This is a product of the World Resources Institute India meant for internal circulation.  36 

Health and Life Insurance  

Description: Percentage of respondents who said that they had health and life insurance plans.  

Rationale: Insurance can provide a useful economic safety net during and after disasters (Cutter, Burton 
and Emrich, Disaster Resilience Indicators for Benchmarking Baseline Conditions 2010).  

Scoring Method: The final score was an average of the scores assigned to the percentage of residents 
who: 1) had life insurance; and 2) received government welfare benefits and subsidies. 

Proof of Identity  

Description: Percentage of respondents who had one or more forms of proof of identity. 

Rationale: Identification cards can formalize entitlements to resources, and mediate access to economic 
support during climate disasters (World Bank 2015).  

Scoring Method: Score assigned to the percentage of residents in possession of biometric identification. 
Other forms of government identification, such as voter IDs or tax cards, may also be used.  

Willingness to Invest in Resilience  

Description: Percentage of respondents who indicated that they would be willing to invest labour and 
economic resources towards community resilience efforts.  

Rationale: Demonstrates the community’s attitude and ability to contribute to enhanced resilience.  

Scoring Method: The final score was an average of the scores assigned to the percentage of residents 
who: 1) actively took measures to prevent waterlogging at home; and 2) listed at least one improvement 
for their neighbourhood.  
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APPENDIX 2: UCRA SCORING METHODOLOGY 

The UCRA scoring method is developed for each city based on the questionnaire, and the secondary 
data used to analyze the vulnerability context. All scores are determined based on a 5-point scale as 
seen in Figure 16. In Rio, the UCRA team used context-specific thresholds to score each indicator. 
However, to standardize the scoring method across all UCRA implementations, four analytical methods 
were used in Surat and Semarang, depending on the kinds of indicators and data used for scoring.  

 

Figure 16: UCRA scoring range using the quintile scale from ‘least resilient’ to ‘very resilient’ 

Method 1: Multi-hazard mapping 

A multi-hazard mapping method is used to score the high-risk areas indicator using geospatial data 
reflecting risks from climate-related hazards to locate the most vulnerable areas and communities in a 
city. According to Mahendra et al. (2011), a multi-hazard map provides a “…composite picture of natural 
hazards of varying magnitude, frequency, and area of effect” (303). Raster and vector GIS were used to 
combine data on population density at the city-level with spatial data on three main climate risks in Surat: 
historic extent of river flooding in 2006 (Bahinipati, et al. 2015), Landsat data on surface temperature, and 
the concentration of PM10 and PM2.5 pollutants (Urban Emissions 2011). When spatial data was in the 
form of point-based vector shapefiles, spatial interpolation was used to create a continuous surface, and 
the resulting files were converted to raster grids. After all the shape files were rasterized, the risk factors 
were reclassified using local algebraic operations (raster calculator) to a scale ranging from 1-5 (where 1: 
least risk, 2: low-risk, 3: moderate risk, 4: high-risk, 5: extreme risk) (Figure 17). 

 
Figure 17: Rasterized and reclassified data on climate risks and hazards in Surat 

The three grids were then equally-weighted and combined using local algebraic operations (raster 
calculator) to produce the final map of high and low-risk areas, which is shown in Figure 18. The three 
UCRA pilot communities in Surat are marked in blue on the map. 
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Figure 18: Final multi-hazard map of Surat City, India 

Sub-city population data was overlaid on this map to determine the number of people residing in the high-
risk zones. Each of the sub-city locations were scored using the quintile scale in Figure 16, according to 
the percentage of residents living in high-risk areas.  

Method 2: Moving Averages Analysis 

In the calculation of the summer heat index, precipitation anomaly, and extreme events indicators, we 
used ten-year moving averages to highlight sudden increases in temperature and precipitation, and to 
plot the percentage of days in which the heat index exceeded 40ºC. A ten-year moving average captures 
current data values in relation to data from previous years to identify and plot meaningful trends. In all 
three climate risk indicators, we used the mean and standard deviation values of moving averages to set 
the scoring ranges, as seen below in Table 8. When insufficient data points prevented the use of the 
standard deviation values, we used quantiles.   

Scoring Range Equations Data Distribution 

< (M-SD) 16% 

(M-SD) -(M-0.33SD) 22% 

Ugat site and 
servies scheme 

Kosad Awas 

Morarji Vasahat 
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(M-0.33SD) to (M+0.33SD) 24% 

(M+0.33SD) to (M+SD) 22% 

> (M+SD) 16% 

Table 8 - Scoring ranges for the UCRA in Surat 

Method 3: Comparative Thresholds 

Indicators that assess city level vulnerabilities using secondary data, for example: all indicators under the 
categories pre-existing social vulnerability and access to urban services, are scored using a ‘comparative 
thresholds’ method. This method uses country and city-specific standard deviation values to develop a 
scoring range based on percentiles, as shown in Table 8. Depending on the indicators national-level 
thresholds or global thresholds were used. For example, to score the high-risk labor profile indicator for 
Surat, we compared Surat’s labor profile with the percentage of informal/ casual labor in all Indian cities 
with more than 1 million population. Based on this, the standard deviation (8.1%) and mean value 
(11.4%) were determined, to setup thresholds (see Table 9), and finally calculate the scoring range 
(Table 10).  

Scoring Range Equations Lower 
Range 

Upper Range Data 
Distribution 

< (M-SD) < 3% 16% 

(M-SD) -(M-0.33SD) 3% 9% 22% 

(M-0.33SD) to (M+0.33SD) 9% 14% 24% 

(M+0.33SD) to (M+SD) 14% 20% 22% 

> (M+SD) > 20% 16% 

Table 9 - Calculation of scoring ranges for the high-risk labour profile indicator 

1 > 20% 2 14 – 20% 3 9 – 14% 4 3 - 9% 5 <3% 

Table 10 - Scoring ranges for the high-risk labour indicator 

However, to score indicators like literacy profile for Surat, (Table 11), we used global thresholds using 
literacy rate data from several countries (UNESCO 2017) and the standard deviation (17.8%) and mean 
value (83.7%) were determined, to setup thresholds using global data (Table 11), and determine a 
scoring range (Table 12) for literacy profile.  

Scoring Range Equations Lower Range Upper Range Data Distribution 

< (M-SD) < 66 16% 

(M-SD) -(M-0.33SD) 66 78 22% 

(M-0.33SD) to (M+0.33SD) 78 90 24% 

(M+0.33SD) to (M+SD) 90 98 22% 
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> (M+SD) > 98 16% 

Table 11 -  Calculation of scoring ranges for the literacy profile indicator 

1 > 66% 2 66 – 78% 3 78 – 90% 4 90 - 98% 5 <98% 

Table 12 - Scoring ranges for the literacy indicator 

Based on these values, sub-city level literacy rates were scored, and the final score for the literacy profile 
indicator was an average of the sub-city scores.  

Method 4: Using a quintile scale 

To score the community and individual dimensions of the UCRA in Surat and Semarang each question 
was reduced to a binary answer (Yes/No) whenever possible, and the community’s responses were 
aggregated to a percentage that was scored using the quintile scale (Table 13).   

1 0 – 20% 2 20 – 40% 3 40 – 60% 4 60 – 80% 5 80 – 100% 

Table 13 -  Scoring ranges for the community resilience and individual capacity aspects 

In cases where several survey questions were used to calculate the score for the indicator, the final score 
was an average of the individual scores for each question. Additionally, some questions used a Likert 
scale (that is: most favorable to least favorable) to capture qualitative and experiential data. Here, a 5-
point Likert scale was used and the percentage of respondents who answered within a predetermined 
range, for example: ‘favorable to most favorable’, were scored based on the quintile scale illustrated in 
Table 13. 

  



This is a product of the World Resources Institute India meant for internal circulation.  41 

APPENDIX 3: UCRA SURVEY QUESTIONNAIRE  
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APPENDIX 4: UCRA FOCUS GROUP DISCUSSIONS  

Rounds One and Two: Migratory Context and Disaster Preparedness 

Theme Focus Group Discussion Questions: Round 1 

Introduction 
• Name 

• Age  

• Education 

• Family information (single, nuclear, joint family) 

• Occupation 

• Basic facilities available in the area 

• History of place  

Migration: 
Reasons and 

work experience 

 

• Native(state/city) 

• How long have you been staying in Surat and in the present area? 

• Why did you choose this city? Why did you settle in this area? What do you 
think about your work in Surat? How do you feel about your work environment 
and the facilities at work? 

• What are the differences between living in your native place and living in Surat 
city? 

• What are the advantages of native life and disadvantages of living in the Surat 
city? 

Perceptions on 
climate change 

•  What is the difference in the climate between your native place and Surat? 

• Have you felt any changes in your surrounding environment/weather (heat, 
rain and cold) in last 5 years? 

• Did your area ever face floods in past? If yes when? 

• What steps did you take to save and support yourself, your family and 
community? 

• Do you feel that heat can impact our health? 

• What do you do to save your houses/family from heat? 

• What difference you see between your area and other parts of the city? 

• What changes you want in your area related to climate/environment?  

• What should be done to bring expected changes? 

Social Cohesion 
• It is said that the first relative is neighbor; what is your opinion? 

• Do you all know each other well? 

• What are the advantages of it? 

• What should be done to increase togetherness and solidarity in your 
community? 

• Does your community celebrate festivals in your area? 

• Where do you all meet during celebrations and gatherings? 

• Does your community have yuvak mandal, mahila mandal or other such formal 
or informal groups? 

• Where do these formal and informal groups meet? 

Communication 
and awareness 

• Narrate any incident (focus on natural or manmade calamity) that happened in 
your area where you needed to call and inform your people or your 
community.  

• What was the incident? 

• How did you call them? 

• What happened at that time? 

• How the matter did get solved? 

Participation 
• According to you, what should be studied to understand the effects of climate 

change in your area? 

• Will you participate in our study activities and workshop? 

Table 14: Focus Groups - Rounds 1 & 2 
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Round Three: Project-based Inquiry and Mapping Exercises 

Introduction 

The focus group will be conducted with male and female groups separately. Every gender group will have 
adolescents and adult participants. The discussions will be carried out with the help of area maps. We will broadly 
discuss highlights from the primary surveys and our analysis, and divide people into three groups and introduce three 
different topics to envision solutions.  

Icebreaker Exercise 

Participants will be given a map of the neighbourhood, and an ‘ice-breaker’ exercise will be introduced. Community 
members are asked to mark the following in the map:  

1. Where do you live?  
2. Where is the main entrance to the community? Are there many different entrances?  
3. Where is your nearest auto-stand, bus stop, or transit connection? What mode do you travel by?  
4. Where are the key institutions in your neighbourhood? Mark them on the map.  

a. Anganwadi & Community hall 
b. Police station 
c. School 
d. Urban health center 
e. Community toilet 
f. Recreational open / natural spaces / children’s playing areas 

5. Mark prominent features:  
a. Trees 
b. Streetlights  
c. Security cabins 
d. Prominent shops 
e. Prominent chowks, courtyards, or common spaces 

6. Is there a natural feature – canal, river, lake, garden, or any other green space in and around your 
community? Mark it on the map.  

7. Where are the garbage collection or dumping areas in the neighbourhood?  
8. Mark kaccha and pakka roads in the area? 
9. Where do you go to socialize? Mark some corners, chowks, courtyards, gallis, or corridors in the buildings 

where you meet your friends and watch your children play. 
10. Which areas/locations concern you? Are they high on crime, or incidents of violence?  

Social Cohesion 

Divide the participants into three or more groups, of 5-7 people each. Based on the social cohesion study of Kosad 
Awas, people expressed several good and some uncomfortable experiences of living in this neighborhood. In this 
discussion, we will ask community members questions on their everyday experiences. Do you feel connected, safe 
and more resilient (dependency during emergencies) with people in this neighborhood?  

On good experiences of living with each other  

About 46% of the respondents stated they are comfortable living here because people are good, they like the 
area, and the basic services they have access to.  

a. Do you agree with this statement? Please tell us more.  

b. How many of you have relatives as neighbors?  

c. How many of you have received help from your neighbours in the past?  

d. What help did you receive? [Financial/ moral support/ during illness/ for childcare/ other] 

e. What help did you give in the past? [Financial/ moral support/ during illness/ for childcare/ other] 

On bad experiences of living with each other  

About 30% of the respondents stated that they are uncomfortable living here, because of frequent fights and 
skirmishes often related with alcoholism.  

f. What do people fight about?  

g. How long do these fights last?  

h. Do they resolve among themselves or do you require external intervention or calling the police?  

i. Do these fights interfere with your ability to help each other? Or receive help from your neighbors?  

j. Do they make you feel unsafe? Why?  

Table 15: Social Cohesion - Focus Group Round 3 
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Thematic Group Exercises 

Participants are divided into three groups to address the following categories – social cohesion focusing on issues of 
gender safety and accessibility, heat risk in the community, and waterlogging and risks of living in proximity to the 
river/canal. Each group will talk through these themes by highlighting challenges, discussing solutions, and talking 
about roles and responsibilities. We will conclude with what community members are willing to do and what they 
expect from various stakeholders.  

Challenges Solutions Roles and Actions 

Theme 1: Skill Development 

• What are the current diverse occupations youth is engaged in? 

• For skill building occupations (like mobile repairing, automobile repairing, laundry, barbering, hotel 

service, beauty parlours, sewing etc) is there any current provision? 

o Is youth trained in such skills?  

o If yes, is there any particular centre dedicated for it? Provide details about the centre. 

o Is there any NGO involved in it? Provide details of the NGO. 

• What kind of job aspirations do young people (boys and girls) have here? What they want to do in the 

future for income generation? 

Theme 2: Gender Safety & Accessibility 

1. How late are you comfortable 
coming home at night? And 
early morning?  

2. Do you leave your children out 
playing on their own?  

3. Have there been any incidents 
of crime/ assault/ teasing that 
make you feel unsafe here?  

4. What are safe places – can 
you describe them?  

5. What are unsafe places – can 
you describe them?  

6. Identify and mark safe and 
unsafe places in the area.  

7. Marking amenities like street 
lights, drains, water tanks, 
canals, roads, common toilets 
(do they provide safety?) 

8. Places where crime and 
injustice happens with children 
and women 

9. Mark places where anti-social 
or uncomfortable social 
activities take place – drinking 
liquor, gambling, others?  

10. Road and traffic safety (High 
traffic points, signals, 
rickshaws points, kaccha road) 

11. Places where fight breaks out. 
12. Meeting points/social cohesion. 

1. What can we do about unsafe 
places?  

a. Mark places for more light, 
security cabins 

b. Most travelled routes 
designed differently?  

c. Put in some benches and 
other recreational facilities 
for people to be out till later  

2. What other solutions to 
improve children’s’ safety?  

3. Can you suggest solutions to 
improve safety through a 
buddy system?  

a. Ask a friend to come along?  
b. Have a helpline to call during 

emergencies?  
c. Organize social safety 

groups/ trainings/ create 
awareness in the youth and 
older men?  

4. What solutions to improve 
accessibility and mobility in the 
community?  

a. Do you travel to places?  
b. Where do you go every day? 

How far?  
c. What mode do you use?  
d. Do you think the mode is 

safe?  
e. How much do you spend on 

transport every month? 

How much are you willing to do?  

Who else should help out?  

What roles should they play?  

Theme 3: Heat and Health Action Plan 

1. Do you think the heat has 
increased over the years?  
a. Do you live on the top 

floor?  
b. Is it hotter on top or on 

lower floors?  

1. How do you think we can 
combat extreme heat by 
making improvements in the 
neighbourhood?  
a. Plant some trees?  

How much are you willing to do?  

Who else should help?  

What roles should they play? 
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c. Did you feel hotter in your 
previous homes or is it 
worse now?  

2. Mark the place where there is 
riverfront, vegetation, garden, 
sheds, play grounds, temple 
mall, industries, barren areas, 
play grounds, high traffic 
density. 

3. Mark high heat and cooler 
spaces in the neighbourhood.  

4. Can you describe your homes 
– light & ventilation, materials 
used.  
a. Is it hotter inside then 

outside?  
b. Space between houses 

and between lanes 
c. Do you have open spaces 

you visit when it is too 
hot?  

d. How often do you get out 
of the house when it is 
very hot?  

e. Do you go lie under a tree, 
or in a nearby park or go 
down in the building and 
sit with other women?  

5. 47% of you responded that 
heat impacts your livelihood/ 
work.  
a. How does it impact?  
b. What do you do differently 

in your workspace or work 
life to combat extreme 
heat? 

c. What do you do differently 
to combat high 
temperatures while 
travelling to work or 
running errands?   

6. Pre-summer preparation plan 
(Diet, health, clothing) 

7. Heat forecast (When and how 
they want) 

b. Increase shade/ suspend 
fabrics to shade the 
roads?  

c. Decrease heat on the 
terrace by white washing?  

2. What do you do in your house 
to decrease temperatures?  
a. Spray water outside the 

house?  
b. Keep windows shaded or 

closed?  
c. Use Khus sheets and 

spray cold water on them?  
3. What changes can be made in 

your workspace, or work life, to 
increase your personal 
resilience to extreme heat?  
a. Change work timings 
b. Work with better gear? 

Keeping head and body 
well protected from the 
sun 

c. Take breaks to hydrate 
and consume cooling 
foods 

4. What kinds of information 
would you find useful to get?  
a. Temperature information 
b. Warnings before extreme 

heat days 
c. Precautionary health care; 

and 
d. How to avoid a heat 

stroke?  

 

Theme 4: Waterlogging and Flooding 

1. Does your area get flooded 
often? How often?  
a. Every monsoon for x no. 

of days?  
b. Every time dam gates are 

opened?  
c. Every time the river gets 

flooded 
2. Were you affected during the 

last flood? How?  
3. Identify roads and routes that 

often get flooded 
a. Are these the roads you 

use to go in and out of 
your area?  

1. Do you think an evacuation 
plan that shows the roads one 
can take during heavy rainfall 
or flood days, would be useful?  
a. Please mark these routes 

out on the map.  
2. What other information would 

be useful in an evacuation 
plan?  
a. Where to evacuate from?  
b. Where to go to, possible 

shelters?  
c. If not evacuation, some 

system of moving to higher 

How much are you willing to do?  
 
Who else should help?  
 
What roles should they play? 
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b. Do you use alternative 
routes that don’t get 
waterlogged?  

c. Are these alternative 
roads longer? Unsafe? 
Less public? Do they have 
enough light? Do they 
have public activities 
during late evening hours?  

d. Waste collection place 
4. Due to heavy rains, do your 

homes, on higher floors, have 
leakages?  
a. Does that cause internal 

damages in the house?  
b. Does it increase illnesses 

due to moisture?  
c. Do you spend extra repair 

and maintenance money 
before and during the 
monsoon to manage these 
damages/ impacts?  

5. Do the rains impact your 
livelihoods/ work? 
a. More than 70% people 

reported a loss of income 
or impact on their 
livelihood during heavy 
rain days. Do you agree 
with this statement?  

b. How does heavy rainfall 
affect your livelihood?  

c. Does it impact your 
health?  

d. Does it impact your 
workspace?  

e. Does it impact your 
mobility options?  

f. Does it damage your raw 
materials, or storage 
spaces? Every year 
because of the location of 
your home/ work unit.  

homes or terraces that are 
sheltered?  

d. What to keep packed and 
ready in an evacuation 
bag?  

3. What kind of early warning 
information would be useful?  
a. How would you prefer 

getting information?  
b. What kind of warnings?  
c. If we want to experiment 

with a warning system, 
would you be willing to 
participate? Share your 
numbers here.  

4. How to address internal 
leakages?  
a. Crowd-source labor from 

the community?  
b. Crowd-source bulk 

material from places/ 
people willing to help out?  

c. Peer savings group for 
pre-monsoon preparation 

d. What else can you do to 
prevent internal damage?  

e. How can you store your 
assets and important 
documents better?  

5. How to address impacts to 
livelihoods?  
a. How can these impacts be 

reduced?  
b. New transport options 

during rains 
c. Health action – fill up pot 

holes/ reduce mosquitos/ 
protect from mosquitoes/ 
distribute medicines to 
manage frequent flues 
etc./ give information for 
using the Urban Health 
Center more frequently 
and easily/ etc.  

Theme 5: Solid Waste Management 

1. Mark areas that are clean; why 

are they clean?  

2. Mark other areas that are dirty 

due to drainage and other 

issues; why are they dirty?  

3. Mark areas where waste is 

dumped or collected 

4. Are there community dustbins 

– formal and informal, mark 

them.  

5. Plastic concentrated areas 

6. Defecation / urination 

concentrated areas 

7. Food waste concentrated 

areas 

1. Collective waste management 
set-ups, like cleanliness drives, 
waste segregation at source 
etc.  

2. Would you be interested in 
composting waste and doing 
some gardening?  

3. Mark places where gardening 
is possible 

4. Who will do it? Design and 
institutional set-up. Buildings 
are co-operatives.  

5. Would you be interested in a 
formal recycling enterprise? 
Partnering with other recycling 
enterprises.  

What are you willing to do?  

What should be done by other 
stakeholders?  

List stakeholder roles and 
responsibilities  
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8. Spitting areas & Tobacco 

packet concentrated areas 

9. Stray animals and insect prone 

areas 

10. SMC cleaning work areas 

11. Plantation / vegetation, 

gardens 

12. Cleanliness status of amenities 

– AWC, School, health centre, 

water sources, toilets, clinics, 

community gathering places 

6. Can we design a protocol for 
when mismanagement of 
waste becomes a health 
concern – for example 
a. If an animal is dead 
b. If there is a waste related 

epidemic  
c. If there is an increase in 

flies, and other insects 

 

Table 16: Thematic Questions - Focus Group Round 3 
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