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In discussion with the community elders
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INTRODUCTION

Climate change is rapid, and intensifying. Evidence from across the globe points to how 
cities are at the forefront of climate change impacts, the effects of which are dispropor-
tionately experienced by the urban poor (Burzyński et al., 2019; Dodman et al., 2019). 
Multiple factors, like geographical context and socio- economic capacities, determine the 
vulnerability to climate change impacts (Lynn et al., 2011). 

The current action research is an attempt to support the most vulnerable in urban areas 
to not just adapt and respond to climate change, but also improve their overall quality of 
life. The action research anchors on the understanding that communities have intimate 
and pragmatic knowledge to make effective decisions about their future (Ball, 2016). Thus, 
their active engagement is critical to ensure the much needed social, cultural, and practical 
consideration while developing solutions for their environment. In the context of climate 
change this community knowledge often translates as coping strategies devised to face 
climate change impacts like heat stress and flooding amongst others. An understanding of 
these coping strategies then emerges critical to design meaningful socio-technical solutions 
that resonate with the community and at the same time aid in better adaption and eventu-
ally mitigation. 

Taking the case of selected urban poor settlements in Bhopal, this document demonstrates 
the process of developing a ‘Community based climate action plan’ (hereafter C-CAP). It 
demonstrates the complementarity of experiential knowledge (from the community in-
cluding priorities, needs, knowledge, and capacities) and scientific knowledge (from climate 
data and technical experts) in the co-production of contextually suited adaptive solutions. 

By laying down a co-creation process that bridges and reinforces scientific and experi-
ential streams of knowledge, and by foregrounding the need for ground up efforts to be 
recognised in formal planning mechanisms, this document attempts to address critical 
lacunae in realising inclusive and just climate resilience.
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Location of the settlements that are part of the study 

The action research focused on three settlements in the city of Bhopal. The three settle-
ments are representative of varying socio-spatial contexts. 

1. Nehru Colony, located in an industrial area adjacent to a small lake

2. Indranagar, located in a commercial area close to the largest lake in the city, the 
Bada Talab/Upper lake

3. Bagsewaniya, located in a commercial area close to a nallah (open drain)

1

2

3
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The study anchors on the premise that a ground-up understanding of the city, especially 
the urban poor settlements that are more or less invisible is a critical starting point to 
evolving grounded potential adaptation and mitigation efforts. Against this premise, the 
research acknowledges the following two limitations: First, community-based climate 
action plans in themselves are not sufficient to adapt to the changing climate. There is 
always a need for external support, resources, and efforts to reduce or remove the under-
lying hazards- many of which are beyond the scope and power of a community-based 
plan (Dodman & Mitlin, 2013). Further, for adaptation (and eventually mitigation) to be 
effective, coherent planning is required at a range of scales- from national to (hyper) local. 
While the C-CAP is illustrative of hyper-local efforts, a truly hyper-local effort would be 
centred around defined neighbourhoods (wards) that are inclusive of, yet much more than 
an urban poor settlement. 

Second, the study accepts the limitation of community centred efforts in evolving a futur-
istic plan. Their socio-economic precarity limits them from looking beyond short-term 
goals into more futuristic or community centric ones. This is where technical assistance, 
which is timely and appropriate, can play a transformative role. Technical assistance can 
aid communities in chalking out a plan that is cognisant of not just their individual realm, 
but even community and environmental ones as well. Technical assistance can also increase 
the chance of successful implementation and sustainability of efforts by balancing scientific 
and technical knowledge with local communities’ knowledge of what would work in their 
specific context (Foster-Fishman et al., 2001). In the production of the C-CAP, technical 
assistance has been two-fold. One, in empowering the community to think beyond short 
term goals by increasing their awareness around climate change, help them in collating 
their issues and challenges in the context of climate change, and developing an action plan 
to respond to these challenges. Second, technical expertise was plugged in to develop pas-
sive, but technically robust solutions based on scientific data and knowledge. More impor-
tantly, these were developed considering the action plan developed by the community as 
the foundation. 

Finally, the C-CAP foregrounds the need for ‘visibilising’ these communities in formal 
planning frameworks and linking community-neighbourhood- city planning efforts in the 
context of climate change. It reiterates that potential pathways for dovetailing community 
led climate action plans into the larger climate planning frameworks- in effect visibilising/ 
formalising the local adaptation efforts- need to be co-created. 
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This document presents the C-CAPs for all the three selected settlements in Bhopal. The 
Plans include both programmatic as well as design solutions that contribute to not just 
climate resilience but better quality of life for the selected communities.

Programmatic interventions include workshops (with city and government stakeholders) 
and campaigns (to trigger behavioural change amongst communities). These need to be 
carried out not just during the C-CAP preparation period, but even beyond. The impor-
tance of these interventions is two-fold: first, to help the community own and sustain the 
solutions; and second, to demonstrate potential pathways to integrate the C-CAP and its 
development process with city level climate action planning. In effect, the proposed pro-
grammes and solutions are mutually constitutive for effective impact. 

The design solutions proposed in this report demonstrate two intervention scales- neigh-
bourhood scale and city-settlement scale. The C-CAP for Nehru colony demonstrates the 
former: solutions at the settlement scale, where benefits would primarily be accrued by the 
settlement. In contrast, the the solutions demonstrated for Bagsewaniya and Indranagar, 
are mainly at the settlement-city (interface). Many climate-change impacts within the 
informal settlements depend on city-wide infrastructure. The proposed solutions for both 
these settlements provision not just the settlements, but also the neighbourhood in which 
these are located- necessitating effective collaboration between city and settlement stake-
holders.  The long-term objective is to integrate the settlement with the rest of the city.  

ABOUT THE C-CAP

It is to be noted that the 
solutions put forth are demon-
strative prototypes for each 
of the two scales, which can 
be replicated after necessary 
contextualisation. 

The project anchors on a collaborative planning approach involving four key stakeholders:
1. the community, that grapples with the harsh experiences of climate change while 

aspiring for an improved quality of life
2. the NGO/CBO, which engages with and empowers the community to adapt and 

work towards an improved quality of life
3. the technical partner, which works with the NGO/ CBO and the community to 

craft contextually suited solutions that respond to their needs, aspirations, issues, 
and challenges 

4. the government, which has the mandate and the power to formalise/institution-
alise these solutions. 

THE APPROACH

This document – the Com-
munity Based Climate Action 
Plan or C-CAP is a co-pro-
duced outcome of this collabo-
rative approach. 
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The Community is the stakeholder most impacted by cli-
mate change and is the owner and end user of the C-CAP. 
While ‘the community’ in consideration here is the entire 
population of informal settlement, the C-CAP develop-
ment process involves community leaders/representatives- 
who will be the voice of the entire community. 

The NGO/CBO is responsible for mobilising and 
engaging the community in the C-CAP development 
process. Their role is critical in nudging, and in some 
cases driving the community in elucidating not just their 
priorities and needs, but their knowledge and capacities 
as well. This is facilitated through participatory tools like 
oral histories, focus group discussions, social mapping, 
visual tools etc. for awareness generation and eliciting 
experiential knowledge from within the community. 
Gujarat Mahila Housing Sewa Trust (MHT) has been 
engaging with the communities for over a decade here 

The Community The NGO/CBO

Co-production partners and their roles
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The Government includes the local elected representa-
tive (ward councillor) as well as the city and state level 
officials. 

The Technical Partner guides the overall C-CAP devel-
opment process. Premised on the knowledge and expe-
riences of the community, the technical partner design 
interventions for furthering adaptation. They support 
and guide the NGO in driving the community engage-
ment. The technical partner engaged here was Integrated 
Design (INDÉ), a planning and design practice engaged 
in curating sustainable human and natural habitats. 

The GovernmentThe Technical Partner
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STRUCTURE OF THE BOOK

The following section of this report (Section 5) begins by giving a brief overview of Bhopal 
city in the context of a changing climate and its impact on urban informality. This under-
standing lays the context for delving deeper into the three selected study areas. Sections 
6, 7, 8 describe the CCAP for Nehru colony, Bagsewaniya, and Indranagar. The process 
followed in the preparation of the C-CAP is broadly divided into six phases.

A. Community mobilisation
B. Settlement profiling
C. Vulnerability assessment
D. Community’s roadmap to resilience
D. Community based resilience action planning
E. Community based climate action plan preparation
F. Dissemination and way forward 

The activities carried out in each of these phases and the interlinkages between these are 
illustrated in the process diagram (See the Page 20) and is briefly described below. The 
diagram also illustrates the primary stakeholder(s) involved in each of these activities

Community Mobilisation

Settlement Profiling

The process started with the NGO/CBO mobilising the community towards the need to 
prepare a C-CAP. This was initiated through awareness sessions on climate change.

In parallel, the technical partner profiled the settlement w.r.t the city level socio, economic, 
ecological, and spatial contexts. As a part of profiling, settlement level spatial maps were 
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Vulnerability Assessment

Community based Vulnerability Assessment

Understanding climate induced challenges faced by the urban poor communities requires 
a framing of the everyday experiences against scientific information and knowledge around 
changing climates. Combining these two becomes critical for developing successful climate 
change adaptation solutions at the community level. 

developed using QGIS and data from google earth imagery. Ground truthing and refine-
ment of these maps were carried out during site visits. The exercise captured key elements 
in the built and unbuilt fabric including: 

• area wise material and height of built structures
• location of services like drains, community toilets, water taps, etc. 
• vegetation cover and open spaces
• general topography
• any other features of interest like garbage dumps, water bodies, religious struc-
tures, etc.  

As a first step towards this, the communities were encouraged to frame their experiences 
around changing climate and its manifestations. Awareness around climate change and its 
causes plays a key role here. Growing research indicates that acknowledging and compre-
hending the existing coping strategies used by informal settlements is critical to develop-
ing contextually suited adaptation strategies and to generate community ownership and 
commitment to these ( Jabeen, Johnson, & Allen, 2010).  In line with this understanding, 
existing coping strategies adopted by the community to respond to the vulnerabilities were 
discussed and explored. 
CBVAT or Community based Vulnerability Assessment Toolkit, developed by MHT 
was used as the engagement tool in this phase. This is a participatory learning tool us-
ing a set of 6 exercises designed to build a community’s understanding about climate 
risks and adaptation strategies. A series of charts and tables are provided to communi-
ty members, guiding them to identify the stressor against which the community
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is most vulnerable. The CBVAT process helped the community in discussing the liveli-
hoods and daily activities that are most affected due to these impacts and to assess the root 
cause of the vulnerability and their adaptive capacity. These discussions helped the com-
munity to rank the key issues/stresses that they face.

While the experiential information and data from the community is highly valuable for 
understanding and addressing their challenges and issues, substantiating, and evidencing 
these with technical/scientific information is critical.

Data on the climatic parameters like ambient temperature and relative humidity were col-
lected for around 25 to 30 locations across the settlements. Apart from these parameters, 
surface temperature, material, and colour were also measured for different types of surfaces 
in the settlements (like streets, wall, roof, soil, etc.). 

Climatic data collection

Vulnerability assessment through scientific data 

Heat stress modelling

Using the climatic data, measured data from the field and settlement maps, temperature 
models were developed for the settlement using the simulation software ENVIS-met. The 
modelling exercise helped in illustrating how different built and unbuilt elements contrib-
uted to heat stress in different areas within the settlement. 

The software was also used to demonstrate how the proposed interventions could contrib-
ute to reducing heat stress in different areas in the settlement. 
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Following the vulnerability assessment carried out by the community (through the 
CBVAT), the community came together to chalk out an action plan for addressing the 
identified key stressors. This process called the CBRAP or Community Based Resilience 
Action Planning, developed by MHT, guided the community to develop the action plan 
which classified measures at three scales - individual, household and settlement level. Each 
measure/action included the time required for the same, the daily/weekly/monthly goals, 
required funding and organizations/agencies who can support the communities in imple-
menting these action plans.

A social mapping exercise was also carried out as a part of the CBRAP process, 
where spatial maps (prepared during settlement profiling) were used by commu-
nity women to spatially locate issues and potential sites for interventions. These 
provided entry points to design solutions drawing from the community’s insights, 
needs, and aspirations.

The technical partner assessed the solutions and action plan worked out by the community 
and refined and strengthened the same based on contextual understanding and technical 
knowledge.

The preceding steps helped in understanding community vulnerabilities- both experiential 
as well as what emerged from scientific assessments. Further, the action plan developed by 
the community provided critical entry points to target adaptation through design. Taking 
cue from these insights, the C-CAP, entailing design solutions as well as necessary pro-
grammatic interventions, was chalked out for each settlement. 

Community’s roadmap to resilience

Community based Climate Action Plan 
(C-CAP) Preparation

CBVAT and CBRAP are tools 
developed by MHT; any simi-
lar set of engagement tools can 
be used in the C-CAP develop-
ment process. 
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Enhanced vulnerability to urban floods (due to where they live) and increased heat stress 
(due to their inability to control the temperature of where they live and work) necessitated 
cost-effective and sustainable adaptive solutions which can provide potential co-benefits.  
The design solutions thus weave natural features, existing built fabric, and community pro-
cesses to enhance resilience and reduce vulnerability of the community and natural systems 
(they depend on) to climate change. The solutions focus on restoring and rehabilitating 
urban ecosystems that could lead to multiple benefits for the communities- like reduction 
of heat stress, flooding, pollution, and at the same time provide co-benefits like food and 
income security. The design stages include :

• Identifying a network of community spaces
• Zoning of identified network
• Existing situation assessment for each zone
• Designing solutions

The C-CAP also includes programmatic interventions which need sustained efforts 
(to be initiated simultaneously) much beyond the C-CAP preparation and implemen-
tation period. These include workshops with government stakeholders, campaigns to 
trigger behavioural change amongst communities, community level collaboration, etc. 
The proposed solutions and programmatic interventions are then phased into short 
(1-2 years), medium (2-5 years), and long term (>5 years) indicating the expected 
time required to implement the solution

Once prepared the C-CAP is discussed and vetted by the community before it is final-
ised.

C-CAP Dissemination and way forward 

The C-CAP (inclusive of the process) is disseminated through public workshops involving 
all key stakeholder. Engagement with government stakeholders is carried out throughout 
the C-CAP development process to ensure uptake and potential integration into formal 
city planning tools and frameworks. 
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Amdidst community engagement 
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CO-PRODUCTION PROCESS
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ABOUT BHOPAL 

Bhopal, the capital city of Madhya Pradesh is the second most populous city in the state 
with a population of 19 lakhs (as per census 2011). The city is nestled in a hilly terrain 
with the Malwa plateau to the north and the Vindhyan/Vindhyachal mountain range to 
the south. The hillocks to the southwest and northwest  form a continuous belt from Sing-
archoli up to Vindhyachal range. There are a total of 18 reservoirs in the city. The total area 
under water bodies (54.95 Sq. Km) which includes lakes, rivers and streams constitutes 
approximately 5% of the Bhopal planning area). Bhojtal commonly known as Upper Lake 
is the major water body of city.   

Municipal Corporation of Bhopal’s logo
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The city of Bhopal has a sub-tropical hot summer, dry winter, and a well distributed rain-
fall (the southwest monsoon) between June-September. The Bhopal Climate Change and 
Environment Action Plan (CCEAP), Government of Madhya Pradesh notes the changing 
climate evidenced by higher temperatures, intense rainfall, and an increase in extreme 
events like floods, droughts, and heat waves. 

The report states that the temperature across Bhopal starts increasing from February and 
peaks in May with the daily maximum temperature peaking to 420C. However, since the 
1990s, the maximum temperature is showing a significant increase during April and May. 
The number of days experiencing extreme heat conditions (above 430C) rose significantly 
(Shukla, 2022) from 10 days in April 2021 to 28 days in April 2022 (Akanksha & Chan-
chal, 2022). The maximum temperature for Bhopal (45.30C) was recorded in May 2018. 
In May 2022 the city witnessed a maximum of 45.10C (TNN, 2022).  The mean percent-
age of warm days have increased by 10% between 1986 to 2005.

The following image compares the Land Surface Temperature (LST) map of Bhopal city 
on 29th April 2022 with the Land Use Land Cover (LULC) map. LST is the temperature 
of the top surface of the earth which is in direct contact with the measuring instrument. 
Research indicates that LST is highly dependent on natural and anthropogenic factors 
that can be understood through the LULC map of an area (Solanky et al., 2018). As can 
be seen from the two maps, lakes, and green cover in the city play an important role in 
reducing the LST. However, even within the built area of the city, the LST will depend on 
the type of development. For example, the temperature is relatively higher near the location 
of settlement 2. This is attributed to the industrial area of BHEL (Bharat Heavy Electri-
cals Limited).

The CCEAP also points to variations in the rainfall pattern for Bhopal (district) 
as well. The analysis carried out in the report shows that this variation is especially 
high in the number of rainy days in July and August (analysis carried out for the 
period 1951- 2018). Variations are leading to intermittent and intensifying spells 
of droughts as well as rainfall events, the most recent evidence being the heavy rain-
fall (16.5 cm over 24 hours) in August 2022 that led to floods across various parts 
of the city with the low-lying areas being the most affected (Staff Reporter, 2022). 

The Changing Climate of Bhopal
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Land Surface Temperature of Bhopal (April 29th, 2022) (Landsat, 8)

Land cover map of Bhopal and hinterland (Bhuvan, 2016)
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Rapid urbanisation, in low- and middle-income countries including India, is often ac-
companied by a rapid growth in informal settlements (IPCC, 2014). These settlements 
are often situated on lands which are highly vulnerable to the impacts of extreme climatic 
events. The implications on the lives and livelihoods of the urban poor due to these vulner-
able spatial locations are immense. Low incomes, inadequate housing, and limited voice in 
governance further exacerbates their vulnerability to climate risks (Sverdlik et al., 2019). 

This spatial pattern of informality can be seen in the case of Bhopal as well. As per the 
Bhopal Development Plan 2031, 27% of the total population of the city resides in slums.  
As per the ‘Sustainable City Strategy – Bhopal, 2022’ prepared by the Bhopal Municipal 
Corporation (BMC), informal settlements have grown exponentially across the city in the 
past 20 years. As per this report, there are 388 informal settlements in the city, which are 
home to 36% of the city’s households, located on just 8% of the total city area. A study 
carried out by the Department Civil Engineering in Rajiv Gandhi Proudyogiki Mahavidy-
alaya Bhopal in 2015 reveals that that 35% of the total slum population in Bhopal is in the 
new Bhopal Area on land that mostly belongs to the government. Around 33% of the slum 
population lives in the Old Bhopal Area, and the remaining slum population is sparsely 

Water marks on the houses on the low lying zone of Upper Lake’s catchment’s area

Climate change and urban informality
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distributed at the city fringes and outgrowths. 

As per the assessment carried out in the ‘Sustainable City Strategy – Bhopal, 2022’, 23% of 
the total slums in the city (90 slums) are located on eco-sensitive areas.  The adjacent map 
shows the location of informal settlements in Bhopal mostly along water bodies/ streams 
nallahs and green areas. A few are located along major road and rail networks. This prox-
imity to water bodies increases the vulnerability of urban poor settlements to floods and 
water borne diseases. In 2020, as many as 150 slums in the city were swept away in floods 
caused by heavy rainfall (Staff Reporter, 2022) . Many low-lying areas were also severely 
impacted during the deluge in August 2022 (Singh, 2022).

Spatialisation of informality in the city of Bhopal (USGS)



Population : 2,000
Households : 600
Area : 5.42 Acres
Age : Around 60 years
Location : Piplani, BHEL Town 
(Bharat Heavy Electricals 
Limited)
Status: Notified

NEHRU COLONY



Nehru Colony is located on the south-
west  edge of Sarangpani Lake (ward 63, 
zone 15). The settlement started with 
the squatting of 3 to 4 households (in the 
area where the Piplani Masjid is presently 
located) and expanded over the years. The 
settlement is predominantly occupied by 
the Muslim community with a few Hindu 
families having recently moved in. The 
Piplani Masjid, constructed by the com-
munity is located on the eastern periphery 
of the settlement. The settlement has a few 
large trees (located in proximity and with-
in the settlement) such as Jungli Jalebi, Ber, 
Guava, Neem, Mungi Falli, Wild Babool. 
The lake edge is covered with thick shrubs.

Settlement Profiling
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The residents of Nehru colony are majorly engaged in daily wage labour – construction 
work, vending, painting, and cycle repair shops. A small proportion of working women 
are engaged in domestic work in the neighbouring residential areas.  A Dhobi community 
resides close to the settlement and uses the Sarangpani lake and its surrounding for their 
livelihood activities. 
The community has always relied on borewells (installed by the Corporation) for water. 
The water is accessed through community taps; the first one of which was located inside 
the Masjid. The community reported on poor water quality and resultant health issues 
such as greying of hair and skin problems. Additionally. the community relies on water 
cans from the nearby Kacchi Market in Piplani.  Fights over water access is a common 
issue in the settlement, given that the water supply is restricted to a few hours in the morn-
ing. Most houses have individual toilets connected to a soak pit, mostly located outside 
their houses. There are also community toilets largely shared by women. These are located 

Settlement mapping
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“As we occupy BHEL land,  we don’t 
receive municipal services. One commu-
nity tap is shared between 17-18 house-
holds.  Drainage is a major issue in the 
settlement, only few lane are serviced with 
nallah system”

Focus Group discussion 
(April 27th 2022)

Left: Community has collectively contributed to 
concretise the drains
Right: Community engaged in fillinf water form 
community water taps

The stream running along the settlement 

on the north-wester periphery along a nalla.  Drainage is a major concern as 
the settlement is only partially serviced with storm water drains. Internal lanes 
(old areas) are mostly concretised with drains on either or both sides. Lanes 
towards the periphery (new areas) are mostly kutcha. These lanes are haphaz-
ardly layered with Dambar sheets (bitumen sheets used as a water proofing 
material) sourced from nearby construction sites by the community residing 
along these lanes. Being waterproof, Dambar helps in keeping these kutcha 
lanes non-slushy. 
Housing in the older areas of the settlement is made of brick walls with tin or 
asbestos sheets (occasionally lined with cloth) as roof. The newer structures 
located on the periphery use tin/asbestos/dambar sheets for both roofs and 
walls.  Owing to its location on the BHEL land, the settlement does not have 
legal electricity connections.
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Heat stress, unsanitary conditions and vector propagation were the main issues that emerged from the CBVAT exercise. 

Heat related 
stress was re-
ported to have 
an impact on 
livelihood and 
health of the 
community.

Absence of 
proper drain-
age system has 
aggravated the 
issue around 
water logging 

Inadequate 
sanitation and 
polluted lake 
has increased 
incidences of 
vector related 
issues.Heat Stress Water Logging Vector Nuisance

I II III

Vulnerability profiling based on lived experiences of community

Vulnerability Assessment

Community based Vulnerability Assessment 
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Focus group discussion being conducted with the CAG members

“Water logging and vector borne 
diseases were reported to be experi-
enced on an average by 100 house-
holds at Nehru Colony.  ”

All the nallahs flow into the 
stream that merge into the 
Sarangpani Lake

Open drains aren’t cleaned by the 
authorities, these get clogged due 
to the solid waste mismanagement 
that mediate backflows in the 
monsoon season and mosquito 
breeding.
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Bhopal City Average - 410C

Average Temperature - 490C

Average Temperature - 440C

Average Temperature  - 410C

Land surface temperature for the settlement (April 29th, 2022 - LANDSAT 8 )

The experiential information from the communities was gathered through focus group 
discussions, free flowing community/individual interviews, and CBVAT. Heat stress, un-
sanitary conditions and vector propagation were the main issues that emerged from these 
discussions. 
The temperature measurements were taken at different spaces in the settlement and cor-
respond to varied surfaces. The ambient temperature measurements were taken under the 
shade, or in the middle of the room.
Heat was sighted to be an emerging issue for the community, in the past 10-15 years,  heat 
stress has been experienced  more frequently.

Vulnerability Scientific Assessment
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Temperatures were measured in the afternoon for differ-
ent areas of the settlement

“A lot of vegetation has been cleared in 
the area. During summer, the community 
members relax under the tree shade in the 
common areas. Some of the houses have also 
made an effort to retain the trees and have 
constructed their homes around them”. 

Focus Group discussion 
(April 27th 2022)

1

3

4 5

2

Legend

Less than 32
Temperature Profile (0C)

32-36
36-40

More than 60

40-60
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Dambar (bitumen) sheets are used to waterproof areas outside their homes

Hose pipes function as means of last 
mile water accessibility 

Dessert Coolers are installed in almost all houses Few households have conciously built around the 
canopy

In Nehru colony, some of the 
strategies used by the com-
munity are illustrated in the 
photographs below. To combat 
heat stress, use of desert coolers 
is widespread. Other efforts 
include keeping planters on 
rooftops, building hutments 
around existing trees, using old 
cardboards and green sheets 
as vertical shades, etc. Hous-
es along unpaved lanes use 
dambar/bitumen sheets (water 
proofing sheets used in con-
struction) to cover these lanes. 
This helps avoid the unpaved 
lanes to become slushy and 
unusable during rains or from 
water leakage from pipes.

Coping Mechanisms
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Given the prioritisation of heat stress by the 
Nehru Colony residents, a plan to combat 
heat on priority was worked out during the 
CBRAP process. Similar plans were arrived 
at for addressing vector borne diseases, and 
water logging. During the CBRAP pro-
cess the community used maps to spatially 
locate issues and identify potential sites 
for interventions. These plans, along with 
insights on needs, and aspirations served as 
a potential entry point to design short- and 
medium-term solutions. 

Focus group discussions to re-visit the identified vulnerabilities and 
collaboratively work on the solutions 

Priority areas of engagement highlighted by the community

Micro plan that emerged from the community for the three settlements. 

Community’s roadmap to resilience

The micro plan includes:
1.  Activity to be undertaken, 
2. The key stakeholder involved, 
3. Time frame for the activity and 
4. Financial support required for its imple-

mentation 
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As an initial step towards operationalis-
ing the action plans, a multi-stakeholder 
workshop was organised with the support 
of MHT, where the community voiced the 
emerging challenges (from the CBVAT 
process), the solutions they identified and 
the support they sought from the munici-
pality to implement the solutions. Conver-
sations included, challenges of sanitation 
and solid waste management, irregular 
garbage collection and the need for effective 
fumigation in the area

Child Doctor examining water storage utensils 

Services such as regular garbage collection 
and fumigation were promised by the 
officials. The community was also nudged 
to make some changes in the behavioural 
practices pertaining around sanitation 
in the settlement. Towards this end, an 
Information and Educational Campaign 
(IEC) was conducted by MHT. In addi-
tion, a ‘vector drive’ has also been initiated 
by MHT at Nehru Colony for prevention 
and control of vector borne diseases in the 
community. The drive involves direct sur-
veillance by “Child Doctors”- an initiative 
in which children are trained to conduct 
larval survey at the household level. This 
helps in identifying households which need 
to address this issue and are informed and 
supported by community actions groups .

The Solid waste management workshop conducted at the settlement by the MHT team on 
July 27th, 2022
 

“If the waste generated from 
the settlement is re-used and 
re-cycled, it may help us to gen-
erate income. BMC commits to 
provide nala cleaning service 
but if we find plastic or other 
solid waste in the open drains, 
we will not remove it. It is 
responsibility of the community 
to segregate waste and give it 
to garbage collection van on 
proper timings” 

- Mr. Vinod Sharma (Health Officer)  

Community – Government Interface
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Children conducting vector drive in one of the household at Nehru Colony. 
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The network of open spaces in the settlement 

1. 1. Identifying a network of community spaces: Identifying a network of community spaces: Based on the preceding analysis, a net-
work of community/open spaces was identified in Nehru colony. The network was 
chosen to ensure that design solutions along this network would benefit the commu-
nity at large and not just a spatial segment in the settlement. 

2. 2. Zoning of identified network:Zoning of identified network: The identified network was then categorised into vari-
ous zones based on spatial characteristics. These include
• • Stream corridor zone:Stream corridor zone: This zone includes the nallah/stream flowing along the 

western edge of the settlement towards the Sarangpani lake.  The stream is current-
ly clogged with solid waste (from the settlement and from upstream areas), limiting 
the stream flow, deteriorating the surface and ground water quality, and leading to 
vector propagation. 

Adaptation through Design
Design stages 



41

Community based Climate Action Plan  (C-CAP)  

The categorisation and zoning of the identified spaces based on their charater and functionality

• • Primary street zone: Primary street zone: This zone (connected to the stream corridor on the western 
edge) includes a cardinal street in the settlement.  This is widest street in the settle-
ment and has minimal vegetative cover. 

• • Socio-cultural zone:Socio-cultural zone:  The area in front of the Piplani masjid has been designated as 
the socio-cultural zone. The settlement is connected to this zone through the prima-
ry street. The area is currently used for haphazard parking. 

• • Community Park zone:Community Park zone:  This zone is an extension of the socio-cultural zone and 
is separated from it by an existing concrete road. It is currently used for haphazard 
parking, and other livelihood related activities. The area is also bordered by the Sa-
rangpani lake on the east. 

• • Low lying zone:Low lying zone: The area north of the Masjid, prone to flooding is included in this 
zone. 

3.  Existing situation assessment:  This including key features and issues pertinent to each 
zone, are collated, and illustrated graphically. 
4.   Designing solutions:  Enhanced vulnerability necessitates cost-effective and sustainable 
adaptive solutions which can provide potential co-benefits. 
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The present condition of street in the settlement

Stakeholders 
Main Street which is used by almost all the 
residents of the settlement 

Existing Scenario 

Street Zone
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Issues and vulnerabilities experienced by the community 

Legend
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Street Zone



44

Community based Climate Action Plan (C-CAP)  

Design and policy strategies that can be integrated in the zone 

Adaptive Solutions 

Street Zone

Heat stress, open clogged 
drains, vector propagation, 
and slushy unpaved lanes are 
some of the key issues that are 
addressed through the design 
interventions in this zone.
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View of Nukkad within the settlement fabric

Material alternatives for the Shading Trellis 

Timber FrameTimber Frame
Durability: Medium
Implementation: Easy
Availability: Low
Cost: High  

Bamboo Mat InfillBamboo Mat Infill
Durability: High
Implementation: Moderate
Availability: High
Cost: Moderate
  

Saree InfillSaree Infill
Implementation: Easy 
Durability: Low 
Availability: High
Cost: Low   
  

Coir/Khuskhus InfillCoir/Khuskhus Infill
Implementation: Difficult 
Durability: High
Availability: High
Cost: Moderate

Component B: Component B: 
FrameFrame

Component B: Component B: 
InfillInfill

Shade Net Infill Shade Net Infill 
Implementation: Easy 
Durability: Low 
Availability: High
Cost: Low 

Climbers InfillClimbers Infill
Implementation: Easy 
Durability: High
Availability: High
Cost: Very Low
  

Bamboo FrameBamboo Frame
Durability: High

Implementation: Easy
Availability: High

Cost: Low 

 Steel Frame Steel Frame 
Implementation: Moderate 
Durability: High
Availability: High
Cost: High
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The baseline information about the  Stream Corridor 

Existing Scenario 

Stream Corridor

Given the variation in stream 
characteristics, issues, and 
potentials, the stream stretch 
along the settlement is divided 
into three critical segments- the 
upstream, the nallah, and the 
stream mouth. 



47

Community based Climate Action Plan  (C-CAP)  



48

Community based Climate Action Plan (C-CAP)  

The issues highlighted by the residents concerning with the  Stream Corridor 

Issues

Stream Corridor

The primary focus will be 
on rejuvenating the stream 
and reviving the lake wetland 
while complementing existing 
drainage infrastructure, reduce 
surface water run-off, increase 
ground water recharge, all of 
which can greatly reduce the 
intensity of flooding events. 
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Strategies that can be adopted for the Stream 

Solutions 

Stream Corridor

The solutions are designed to 
play a role in trapping contami-
nants and pollutants and reduce 
the pollution of groundwater as 
well. Food forests and commu-
nity agriculture is also proposed 
to ensure food and income secu-
rity for community members.
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Role of the Community :
To clear the waste collected along the trash boom
Waste segrgation at households and no littering by the residents 

Role of the Community :
To regularly de-silt and clean these wetlands

Kota Stone Kota Stone 
Implementation: Easy 
Durability: High
Availability: High
Cost: Low
 

Katni StoneKatni Stone
Implementation: Easy 
Durability: High
Availability: High
Cost: High
 

Granite/ Local Stone Granite/ Local Stone 
Implementation: Easy 
Durability: High
Availability: High
Cost: Low
 

Alternative Materials

Trash Booms

Detention Ponds

Stream Corridor
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Role of the Community :
To clear the waste which gets stuck in the mesh

Role of the Community :
To clear the waste or siltation that occurs between the boulders

Katni Stone Katni Stone 
Implementation: Easy 
Durability: High
Availability: High
Cost: Low
 

Granite/ Local Stone Granite/ Local Stone 
Implementation: Easy 
Durability: High
Availability: High
Cost: Low
 

Weld Mesh with Aggregrates Weld Mesh with Aggregrates 
Implementation: Moderate 
Durability: High
Availability: High
Cost: Low
 

Weld Mesh Weld Mesh 
Implementation: Moderate 
Durability: High
Availability: High
Cost: Low
 

Rock Aerators

Gabion Bank Protectors
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The pictoral description of the current space utilisation near the Mosque 

Existing Scenario

Socio-cultural Zone
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The scientific assessment of the space around the various stresses experienced in the area

Legend

Less than 32
Temperature Profile (0C)

32-36
36-40

More than 60

40-60

Issues

Socio-cultural Zone
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Design strategies for the area infront of the Mosque, along with alternatives for material.

Gravel BedGravel Bed
Durability: High
Availability: High
Cost: Low
 Implementation: Easy 

Kota Stone Kota Stone 
Durability: High
Availability: High
Cost: Low
Implementation: Easy 

 

Katni StoneKatni Stone
Durability: High
Availability: High
Cost: Low
Implementation: Easy
 

Flaky Aggregrate Bed Flaky Aggregrate Bed 
Durability: High
Availability: High
Cost: Low
 Implementation: Easy 

Adaptive Solutions 

Socio-cultural Zone

Two key designed areas are proposed in 
the socio-cultural zone- the masjid chowk 
and the organised parking area.  The pro-
posed elements in each of these areas are 
illustrated below.
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View of the area in the afternoon time from the lake 
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The pictoral description of the current space utilisation near the Sarangpani Lake

Existing Scenario

Community Park zone
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Legend

Less than 32
Temperature Profile (0C)

32-36
36-40

More than 60

40-60

The scientific assessment of the space around the various stresses experienced in the area

Issues

Community Park zone
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Design strategies for the area abutting the lake designated as garden space by the community, along with material alternatives. 

Adaptive Solutions 

Community Park zone

These would play a role in combating heat stress and flood vulnerabili-
ty in addition to providing food and income security. 



61

Community based Climate Action Plan  (C-CAP)  

The lake side where washermen community wash the clothes and dry the laundry

Potential co-benefits could include improved 
scenery and recreation opportunities which can 
lead to a multitude of physical well-being, and 
mental health benefits. Urban greens also have a 
direct role in climate mitigation by sequestering 
carbon. 
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Heat Stress Modelling

The categorisation and zoning of the identified spaces based on their charater and functionality

Using measured data from the field, climatic data of Bhopal, and settlement maps, a 
temperature model was developed for the settlement using the simulation software 
ENVIS-met, 3-dimensional microclimate simulation software. The modelling exercise 
helped in illustrating how different built and unbuilt elements contributed to heat stress 
in different areas within the settlement. The software was also used to demonstrate how 
the proposed interventions could contribute to reducing heat stress in different areas in the 
settlement.
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Base case is defined as scenario replicating the Nehru  Colony in the simulation software at 11 am

The software however has a few limitations. Firstly, the minimum grid size in the software 
is 3mX3m. Hence narrow streets of the settlement, all of which are less than 3m wide 
could not be captured in the simulation. Secondly, the in-built tree species are not native to 
India. Hence, those species with characteristics closest to Indian species were selected for 
the modelling exercise. Thirdly, the software cannot simulate a polluted water body.
Based on the temperature data collected, the climatic data of Bhopal, and the above limita-
tions, a base case scenario was simulated for the settlement that is illustrated above.

Base Case

Measured air temperature (10 -11 am ) - 38 - 40°C. 
Certain points 43.4 °C was measured, this might 
be due to some local conditions 
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In this scenario, the passive unbuilt design strategies presented in the previous section, 
including cleaning the stream, shading the primary street, redeveloping the space in front 
of the Mosque, and providing a Community Park, were integrated into the base case. The 
model shows that the proposed interventions could contribute to reducing the temperature 
in the settlement by an average of 1°C.

Optimised case that includes all the unbuilt strategies discussed in the earlier section.

Reduction of about 1°C.Scenario 1
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In this scenario, the passive unbuilt design strategies were accompanied by a built strategy 
of converting all roofs in the settlement to cool roofs. The model shows that unbuilt and 
built design strategies when applied together could reduce the temperature in the settle-
ment by an average of 1.5°C. Despite the limitations of ENVIS-met, the model evidences 
the potential that built and unbuilt strategies have for combatting the heat vulnerability 
faced by the community.

Simulation of the unbuilt and built (cool roofs*) strategies.

* All the roofs in the settlement are cool roofs. 

Reduction by 1.5°C.Scenario 2
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Phasing

The following tables categorise the proposed solutions and programmatic interventions 
into short (1-2 years), medium (2-5 years), and long term (>5 years). The phases indicate 
the expected time required to implement the solution.
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The activities that need community’s active role and participation have also been highlight-
ed. These encompass their contribution for both the elements and their engagement after 
the process has been completed. 



Population: 1,115
Households: 450
Area : 2.91 Acres
Age :  40 years
Location: Off Bagsewania Main 
Road, Main Market, Bagh Sewan-
iya
Status: Notified

BAGSEWANIYA



Bagsewaniya is located on the southern 
area of the city (ward 53, zone 13),  around 
a km east of the Hoshangabad main road. 
The settlement is near the Bagsewaniya 
main market area, and was a squatter of 
8-10 hutments near a nallah (channel with 
impervious embankment) nearly 50 years 
ago. The settlement is sandwiched between 
the Bagsewaniya main road and the nallah/
stream (originating from the Kaliasot dam 
and flowing eastwards towards agricultural 
fields; the nallah is however no longer used 
for irrigation). There is a large open space 
on the southern side of the settlement that 
was earlier covered with Neem, Peepal, 
Babool and Banyan trees. These have been 
cleared for the construction of a new road 
(which will run parallel to the Bagsewaniya 
main road connecting the Hoshangabad 
road to the west and 80 feet CPA road to 
the east).  

Settlement Profiling
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Spatial morphology of the settlement and neighbourhood area
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Settlement mapping of Bag Sewaniya with neighbouring areas

The area surrounding the settlement was largely agricultural up until 2013. It has now 
transformed into a residential area with commercial development along the Bagsewaniya 
main road. This transition is visible in  the 2003 and 2022 satellite imageries of the area.   
Most of the residents are engaged as daily wage labourers. Women in the settlement work 
as tailors and domestic workers. The settlement received household level piped water con-
nections from the Municipal Corporation in 2012. The extreme water scarcity they faced 
nearly 10 years ago (during which they had to entirely rely on water tankers) prompted the 
community (supported by MHT) to approach the Corporation for a permanent solution. 
All households have access to individual toilets with soak pits.  While solid waste collec-
tion vehicles from the Corporation come to the Bagsewaniya main road, solid waste from 
the community is largely disposed in the adjacent nallah. 
Most of the houses in the settlement are kutcha or semi- pucca. Bricks, sheets, and mud 
are used as walls, whereas roofs are typically made of asbestos, tarpaulin, and corrugate 
sheets. 
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“We can be evicted anytime from this land. This land 
doesn’t belong to us.”

Focus Group discussion 
(April 26th 2022)

Left: Community has taken initiative to grow their green on the 
corners of the inner lanes 
Right: Typical frontage of a house and inner lane in the settlement

The polluted nallah forms the edge of the settlement
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The zig zag lanes where one house overlooks into another house
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Unsanitary condition was the most important stress that emerged by the CBVAT followed by vector propagation and heat 
stress. 

Waste mis-
management 
and solid waste 
disposal in the 
nallah

The sanitation 
issues has 
increased inci-
dence of vector 
related diseases 
and health 
issues

Heat stress 
due to scanty 
vegetation and 
particle pollu-
tion from the 
traffic on main 
road.Sanitation Vector Nuisance Heat Stress

I II III

Vulnerability profiling based on lived experiences of community

Vulnerability Assessment

Community based Vulnerability Assessment 
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Discussions with the community 

“Community from the settlement 
throw the waste into the nallah. 
The stagnation of the water in the 
nallah has led to increase in the 
number of mosquitoes in the area”.

“The summer is warmer since the 
past two-three years, previously 
never used cooler in month of 
March and April”.

“Most of us sitting here are daily 
wage labourers wherein we major-
ly work in the afternoon time. Re-
cently it has become very difficult 
to work in this heat”. ”
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Bhopal City Average - 410C

Average Temperature - 50.30C

The community reported hotter summers since the last three years; the loss of vegetation 
within and adjacent to the settlement were cited as main reasons for this. The comparison 
of the satellite imageries of 2003 and 2022 substantiates this loss of vegetation. As per the 
Bhopal Development Plan 2031, the area is designated as a residential zone where rede-
velopment and regeneration of existing urban areas will be incentivised. New development 
(like the Central Sanskrit University and Bagsewaniya bus deport) have come on drains 
and attendant spaces, in effect fragmenting the natural ecology of the area. 

Land surface temperature (LST) for the settlement (April 29th, 2022 - LANDSAT 8 )

Vulnerability Scientific Assessment



77

Community based Climate Action Plan  (C-CAP)  

The nalah behind the settlement overflowing with solid waste from the neighbouring areas 
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Almost all households have a dessert cooler

Using shade nets for the loo. In the summer people sleep outdoors under the mosquito net.

Laying the tiles on the slushy 
lanes

Covering the open nallahs with tiles to prevent 
waste clogging the drainage

In Bagsewaniya, some of the coping strategies used 
by the community are illustrated in the photographs 
below. Use of desert coolers is widespread in the 
settlement usually between the hot months of March 
to June annually. Reportedly, electricity bills surge 
nearly three times in these months. Other coping 
mechanisms include use of green sheets as vertical 
shades, sleeping outside during summer months, etc. 
Houses along unpaved lanes use broken tiles/ debris 
to cover these lanes. This was a strategy used to avoid 
the unpaved lanes to become slushy and unusable 
during rains or water leakage from pipes. 

Coping Mechanisms
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The community with MHT’s assistance developed the priority areas of en-
gagement for their settlement based on the vulerability assessment conducted 
earlier.  This process was collectively done by CAG members belonging to 
Nehru Colony, Indra Nagar and Bag Sewaniya. These are steps that communi-
ty agreed to work towards and were classified into measures that can be taken 
at three scales - individual, household and settlement level.

Since the main stress in Bagsewaniya was unsanitary condition, the community 
collectively worked out a plan to combat this issue on priority. Similar steps 
were carried out for vector nuisance and heat stress as well. 

Priority areas of engagement highlighted by the 
community

Micro plan that emerged from the community for the three settlements. Community led written appliction to Health and 
Environment Department for cleaning the Nallah 

Community’s roadmap to resilience
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The network of open spaces 

The design solutions proposed for Bagsewaniya focus on the interface spaces between the 
city and settlement and weaves natural features, existing built fabric, proposed city level de-
velopments, and community and neighbourhood processes through planning and design. 
The solutions address resilience and reducing vulnerability of the community as well as the 
larger neighbourhood

1. 1. Identifying a network of community spaces: Identifying a network of community spaces: Based on the preceding analysis, a net-
work of community spaces was identified at the settlement- city interface 

2. 2. Zoning of identified network: Zoning of identified network: The identified network is categorised into various zones 
based on spatial characteristics. These include:

Adaptation through Design

Design stages 
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The categorisation of the spaces identified based on character and functionality 

• • Streetscape/ Commercial zoneStreetscape/ Commercial zone:: This zone includes the northern edge of the 
tlement. The houses along this edge also double up as commercial spaces opening 
onto the Bagsewaniya main road. 

• • Internal lane:Internal lane: This zone (connecting the nallah in the south and commercial zone 
in the south) includes a cardinal street in the settlement.  

• • Informal Bazaar/ commercial zone:Informal Bazaar/ commercial zone: The western edge of the settlement is desig-
nated as an informal commercial zone. Currently the space is used as an informal/
temporary commercial space during the day. 

• • Nallah zone: Nallah zone:  This zone includes the linear Built storm water drain bordering 
Bagsewaniya on the south and flowing eastward from Kaliasot dam. While a natu-
ral stream, this was concretised in 2015.  

• • Community garden:Community garden: The area towards the south of the settlement (within the 
existing open area) is identified to be developed as a community garden. 

3. 3. Existing situation assessment:  Existing situation assessment:  The existing scenario, including key features and issues 
pertinent to each zone, are collated, and illustrated below.  

4. 4. Designing solutions: Designing solutions:  The solutions are designed to address the key challenges in the 
zone along with providing a variety of co-benefits. The following pages demonstrate 
proposed solutions for each of the identified 5 zones in Bagsewaniya. 



82

Community based Climate Action Plan (C-CAP)  

Solutions

• Assigned spaces for the vendors to station their carts or shops. 
• Pedestrianising the space with designated barrier free and shaded and safe walking paths 
• Small sit outs under trees can be introduced wherein the customers can rest. 
• Street furniture including seating, signages, benches, waste bins, water pots/pyaun to be part of this streetscape.

Commercial Zone

• Organised shaded vending spaces 
• Street furniture including seating, signages, benches, waste bins, water pots/pyaun

Informal - commercial Zone

The commercial space makeover can have the design elements that encourage markets to be people friendly.
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• Shading trellis for combating heat stress. These can be used as horizontal and vertical heat barriers. 
• Sit outs under tree that can be used by the community for recreation and other cultural purpose.
• Permeable nallahs on unpaved roads using passive technique of sub surface drains. 

Internal Lanes

Before After

The before and after view of the internal lane in the settlement.
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Nallah zone (along settlement and upstream stretch)

• Dense buffer of tall trees to shield the settlement from the Southern- harsh sun and upcoming road development.
• Trash barriers nets installed within the concrete nallah at multiple intervals.
• Dry and wet waste collection bins installed at multiple locations. 
• Multiple pedestrian cross over bridges connecting the settlement to the other side of the nallah

The before and after view  of the nallah abutting the settlement  

Before After
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• Area to be developed as a neighbourhood garden accessible to the community. The location can be finalised based on 
deliberation with the Garden Department of the Municipal Corporation. 

• Multiple landscape thematics like nutrition garden, medical garden, open gyms, outdoor learning environment, etc will be 
developed with focus on community well-being.

The above solutions need to be supported by programmatic interventions like workshops with government stakeholders, cam-
paigns to trigger behavioural change amongst communities, community level collaboration, etc. These would however need to 
be sustained over a long period to ensure systemic change within the community. 

Community Garden

View of the Community Garden created for the neighbourhood (Bagsewaniya) area. 



Population: 1,250
Households: 550
Area : 7.9 Acres
Age :  50 years
Location: Behind Sant Hirdaram 
Nagar, Mochipura, Bairagarh
Status: Notified

INDRANAGAR



Located near the Upper Lake/Bada Talab 
towards the west of the city (ward 4, zone 
1), the settlement came up nearly 50 years 
ago with the squatting of 10 -12 house-
holds. Following the Bhopal gas tragedy 
in 1984, 25-30 households from Barkhedi 
area in Bhopal moved in. After the riots of 
1992, the settlement further experienced in 
migration of Hindu community from the 
old parts of Bhopal. Abutting Indira Nagar 
is the Harijan basti , Mocchipura, Rajendra 
Nagar and Sanjay Nagar also came up at 
this time. 
The closest main road is the Bairagarh main 
road located half a kilometer to the north 
of the settlement. The commercial area lo-
cated near this main road developed around 
10-12 years ago and has densified over the 
years. The Bairagarh

Settlement Profiling
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Spatial morphology of Indranagar and it’s neighbourhood
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Settlement mapping for Indra Nagar and the neighbouring areas
vegetable market, located north of the settlement came up in 2017. The Gulab Udhyan 
Park is located north-west of the settlement, just opposite the vegetable market. Currently, 
as a part of AMRUT scheme, the Corporation has initiated the beautification and exten-
sion of the park . The park pathway, proposed as a part of the extension will run along the 
lake edge from Gulab Udhyan till Bor Van Park located around 2 km east of the settle-
ment. A fence wall has been erected separating the settlement from the lake edge. 
The area, especially along the lake edge, was initially covered by thick vegetation. Urbani-
sation and attendant densification over the years have reduced the vegetative cover within 
the settlement and along its periphery. The lake edge towards the south of the settlement is 
currently covered by large trees such as
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Neem, Banyan, Sheesham, Peepal and smaller shrubs such as Ba-
bool. The area is largely used for cattle grazing. A comparison be-
tween the 2003 and 2022 satellite imageries of the area illustrates the 
transformation of the settlement and the surrounding area.
The houses in the community have transitioned from tin roofs and 
walls (during the initial years of squatting) to brick walls and con-
crete roofs. The settlement was electrified by the Corporation in 
2010, and streetlights have been set up in the area more recently. 
Since 2008-09, the settlement has been receiving piped water supply 
from the Corporation on alternate days for 1 – 2 hours. The pressure

“Being an illegal settlement,  we don’t 
receive municipal services. One commu-
nity tap is shared between 17-18 house-
holds.  Drainage is a major issue in the 
settlement, only few lane are serviced with 
nallah system”

Focus Group discussion 
(April 27th 2022)

Left: Water storage cans are commonly visible in 
the houses.
Right: Solid waste collection vehicle from Munici-
pal Corporation servicing the settlement.

Low lying land abutting the Bada Talab (Upper Lake).
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of the water is lower in the summer months and some houses have installed motors 
to pump the water to individual elevated tanks. The water is usually boiled before 
consumption.
Most of the houses have individual toilets with soak pits. Some parts of the settlement also 
have sewer lines. The internal lanes have concrete storm water drains which was developed 
in 2010 by the Corporation.  Though solid waste is collected daily from the settlement by 
the Corporation, the lake edge (towards the south) is used for dumping garbage by the 
dwellers.  For commuting to other parts of the city, the residents mainly rely on city 
buses halting near Kali Temple on the Bairagarh main road. The BRTS also used to 
service the area since 2012, however this service has been discontinued since COVID. 
The settlement has an Anganwadi and a community hall.

The older fabric of the settlement is rapidly exapnding vertically.
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Heat stress was the most important issue that emerged from the CBVAT followed by vector propagation and flooding. 

Heat related 
stress was sighted 
as the major 
problem faced 
by most of the 
residents in the 
settlement.

The sanitation 
issues has 
increased inci-
dence of vector 
related diseases 
and health 
issues.

Open disposal 
of solid waste 
and the sur-
face run off is 
leading to fre-
quent flooding 
instances.Heat Stress Vector Nuisance Flooding

I II III

Vulnerability profiling based on lived experiences of community.

Community based Vulnerability Assessment 

Vulnerability Assessment
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Community Action Group discussing the vulnerabilities experienced in different parts of the settlement.

“Community from the settlement 
throw the waste into the nallah. 
The stagnation of the water in the 
nallah has led to increase in the 
number of mosquitoes in the area”.

“The summer is warmer since the 
past two-three years, we used not 
use cooler in month of March and 
April”.

“Most of us sitting here are daily 
wage workers, we majorly work in 
the afternoon time, it has become 
very difficult to work in this heat”. 
”
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Bhopal City Average - 410C

Average Temperature - 380C

Average Temperature - 440C

Average Temperature - 470C

Land surface temperature (LST) for the settlement (April 29th, 2022 - LANDSAT 8).

The dumping of solid waste inside the storm water drains is one of the prime 
reasons which is leading to vector issues in the area. As per the community, the 
loss of vegetative cover along the lake edge has increased the heat within the 
settlement. Construction of new houses within the settlement has also led to 
loss of vegetation in the internal settlement areas. This transition is visible in 
LST map above. 
The settlement is generally not affected by flooding incidents; however, in 2006 
heavy rains had led to the inundation near the lake edge affecting around 10-12 
houses for a few hours. The lake dried up almost completely in the following 
year, following which the Government decided to deepen and dredge the lake

Vulnerability Scientific Assessment
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Wall being errected on the edge of the settlement abutting the Bada Talab (Upper Lake).

to combat future flooding situations. 
As per the Bhopal Development Plan 2031, a buffer of 50m is proposed as a 
“No Construction Zone (NCZ)” along the side of the upper lake lying within 
the Municipal Corporation boundary (starting from the entrance of Van Vihar 
National Park to the edge of the municipal jurisdiction near the Bairagarh 
village). The area beyond the green buffer is designated as a residential zone 
where only limited mixed use development is allowed considering the existing 
development. While new development in the area (of the Gulab Udhyan till 
Bor Van Park) is primarily to maintain the buffer, this would essentially dis-
connect the settlement from the lake and the attendant spaces that are current-
ly uses for cattle grazing. 
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First to the right : Community resi-
dents have dug up a trench to allow 
the drainage from the settlement to 
flow into the Upper Lake .

Second to the right : Water being 
sprayed on the ground in the evening 
to create a cool micro climate. 

Dessert cooler being used to beat the 
heat in the morning around 11 am. 

Some of the strategies used by the community to combat stresses are illustrated in the 
photographs below. Apart from the use of desert coolers that is rampant in Indira Nagar 
too, households’ resort to the use of green sheets as vertical shades on doors and windows, 
sprinkle water on the ground/concretised lanes, etc. The community has also discontinued 
some of the coping measures like sleeping outside during night. Common spaces for with 
trees were also used earlier by the settlers for socializing. This was attributed to current 
lack of space and issues of security. 
The community also use ‘cool roofs’ promoted by MHT. As a part of the cool roof inter-
vention, solar paint is applied on the roofs which can bring down the internal temperature 
by a few degrees. Thermocol roofs was alternatively used by the residents to bring down 
the heat. More importantly trees are seen as the most effective solution to combat heat 
stress; plantation efforts in open spaces available (like in front of the Anganwadi and com-
munity hall) are taken up. 
The community collect and burn neem leaves at a household level to prevent vector men-
ace. MHT had also initiated the Aqua + water disinfectant programme in the settlement, 
wherein the community was trained to gauge the contamination level of the water and 
were given instruments/materials that cleaned the water to large extent. 

Coping Mechanims
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The community with MHT’s assistance developed the priority areas of en-
gagement for their settlement based on the vulerability assessment conducted 
earlier.  This process was collectively done by CAG members belonging to 
Nehru Colony, Indra Nagar and Bag Sewaniya. These are steps that communi-
ty agreed to work towards and were classified into measures that can be taken 
at three scales - individual, household and settlement level.

Since the main stress in Indranagar was heat stress, the community collectively 
worked out a plan to combat this issue on priority. Similar steps were carried 
out for other stresses as well. Priority areas of engagement by community

Micro plan that emerged from the community for the three settlements. Community sensitisation activities. 

Community discussing the collective climate action 
plan they can lead. 

Community’s roadmap to resilience
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The design solutions proposed for Indranagar focus on these interface spaces at the 
city-settlement interface and weaves natural features, existing built fabric, and community 
processes through planning and design to enhance resilience and reduce vulnerability of 
the community to climate change impacts. 

1. 1. Identifying a network of community spaces: Identifying a network of community spaces: Based on the preceding analysis, a net-
work of community spaces was identified at the settlement- city interface. 

2. 2. Zoning of identified network: Zoning of identified network: The identified network was then categorised into vari-
ous zones based on spatial characteristics. These include: 

The network of open spaces within Indranagar.

Adaptation through Design

Design Stages
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The categorisation of the spaces identified based on character and functionality. 

• • Community Chowk : Community Chowk : These are spaces where the internal lanes intersect, 
and community usually gathers for socio-cultural activities.

• • Aanganwadi Area : Aanganwadi Area : The immediate space abutting the Anganwaadi and 
Community Hall where collective festival celebrations are held.

• • Internal Lane : Internal Lane : There is one major street that includes the cardinal street 
in the settlement and connects the two chowks.   

• • Wetland Zone: Wetland Zone: The area falling in between the settlement fabric and the 
Upper lake’s floodplain area.

• • Community Park: Community Park: The area identified just beside the Anganwadi Area.  
3. Existing situation assessment:  The existing scenario, including key features and issues 

pertinent to each zone, are collated, and illustrated below.  
4. Designing solutions:  Following the assessment, strategies pertinent to each of the five 

zones have been proposed to address the key challenges along with providing a variety 
of co-benefits. The following pages demonstrate solutions for each of the zones. 
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Solutions 

• Large trees with seating platform to increase shaded community space
• Street furniture including seating, signages, benches, waste bins, water pots/pyaun

Community Chowks

Internal Lane

The before and after view of the Community chowk within the settlement. 

The before and after view of a typical internal lane of the settlment. 

Before After

Before After
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• Trellis to shade the lanes from the sunlight 
• Seating platforms on junctions where the community can sit out in the evening
• Dustbins and pyauns located at regular intervals  - serviced for and by the community

• Planting medicinal plants and trees
• Large trees with seating platform to increase shaded community space
• Children’s play area and outdoor learning space near existing Anganwadi

Aanganwadi Area

The before and after view of the Angawadi and Community Hall space within the settlement. 

Before After
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• Designating the zone as a buffer that nurtures the character of the Upper lake and the area is designated for nurtuting the 
biodiversity and existing social linkages (cattle and fishing).

• A network of wetlands are designed in the area and integrated to the Upper Lake’s larger floodplain. 
• The solid waste in the dug out drains in the area is made trash free and should allow water retention and percolation.The 

cow dung that is dumped in the area is directed for composting on one end of the area. 
• The hard eges of the area (wall) can replaced with bio fences or other alternative elements

Wetland Zone

The present view of the area bordering the Bada Talab (Upper Lake). 

Before
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Community Park

• Area to be developed as a neighbourhood garden accessible to the community. 
• Multiple landscape thematics like nutrition garden, medical garden, open gyms, outdoor learning environment, etc will be 

developed with focus on community well-being.
• Community garden can be introduced wherein the community can collectively grow some useful species 

The after view of the area adjoining the settlement and the Bada Talab (Upper Lake) as a network of wetland spaces. 

After
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The above solutions require a programmatic support that aims towards awareness of both governments and communities 
(through workshops) , behaviorial change amongst communities (through targeted campaigns), capacity enhancement to 
collaborate and co-produce, amongst others. These would need to be sustained over a long period to ensure systemic change 
within the community. 

View of the Community Garden created for the neighbourhood (Bairagarh) area. 
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DISSEMINATION AND 
WAY FORWARD

Dissemination strategies are critical to build support and scale. Towards this end, a public 
event was organised including all key stakeholders of the project namely, 

• Community members from the three pilot settlements
• Government stakeholders at the city and state levels including Municipal 

Corporation (garden and health department) and EPCO
• Elected representatives (ward councillors)
• Agency supporting the government stakeholders in preparing city level cli-

mate action plans and tools (WRI)
• NGO working with the communities (MHT)
• Technical partner (INDÉ)

In bringing these stakeholders on a common platform, the event foregrounded community 
perspectives, explored avenues for implementing the C-CAPs, and initiated a discourse on 
the need for local level climate action tools (like the C-CAP) and its integration with city 
level efforts. 

An important learning that emerged from the study was that many climate-change 
impacts within informal settlements are highly dependent on city-wide infrastructure 
(e.g., flood management is related to city-wide drainage infrastructure and land use 
management), making the settlement-city-region links especially important. While the 
recent international discourse on climate change has driven regional level actions, these 
are mostly at the national, state and city scales, premised on climate change modelling, 
focusing primarily on mitigation. The local scale of enquiry is largely missing (sometimes 
ignored even if mandated) in the formal system of Climate Action Planning (and planning 
in general) in India. The efforts at the national, state and city scales miss out understand-
ing how vulnerable communities, who are the most affected, respond to climate change 
impacts.  Varied dimensions of marginality (social, political, economic, and spatial – each 
perpetuating the other) further disconnects these communities from formal climate action 
plans and frameworks.
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The public event where the Climate Action Plan  was disseminated to the community members, the public officials, and other concerned stakehold-
ers.
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The state government of MP has been at the forefront of planning for climate action. Fig-
ure on the right illustrates the various initiatives, plans and programmes undertaken at the 
state, district, and city levels (with a specific focus on Bhopal) in this direction. The link-
ages, both existing and missing, between these scales are also mapped (‘missing’ in purview 
of the need for horizontal and vertical integration between these plans/initiatives). These 
planning and programmatic efforts, while necessary and appreciable, are not effectively 
engaging with the complexities on the ground, especially of those who are facing the harsh-
est climate change impacts- the urban poor. While many of these (like the State Action 
Plan for Climate Change, SAPCC V 2.0 and District Climate Change and Environment 
Action Plan, CCEAP) acknowledge that the poor communities are the most impacted 
and mention the need for community engagement and community led efforts, pathways 
to engage with and plan for these sections remain vague and unclear. While AMRUT 2.0 
provides a policy hook in provisioning the local scale enquiry (through pilot Local Area 
Plans that feed into the city Master Plan in select cities) these are yet to be operationalised.

What stands out from the mapping exercise are the missing linkages between climate 
action efforts and that of development planning for the city. These linkages become 
especially critical considering the legal backing that a development plan of a city enjoy 
(since it is prepared under the ambit of the M.P. Nagar Tatha Gram Nivesh Adhiniyam, 
1973). Hence, the findings, recommendations, and pathways identified in plans like City 
Climate Action Plan (by EPCO) and the more recent City Sustainable Strategy (by the 
Municipal Corporation) need to feed into the Development Plan to ensure accountability 
of proposed actions. This can ensure the much-needed horizontal integration between the 
various city level initiatives.

However, linkages between city level initiatives alone are not enough for impact on the 
ground. The need for the Development Plan to be detailed out at the sub city levels in the 
form of Local Area Plans (at the ward or zonal scales) especially through a participatory 
approach can alone ensure successful and efficient impact. These Local Area Plans in turn 
need to capture insights from diverse and innovative initiatives (beyond the formal ambit) 
that strive to understand and respond to the ground realities. The local area plans could 
thus become a conduit to channelise these informal initiatives into formal frameworks.
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To conclude, there is much work to do in furthering the agenda of inclusive climate action. 
As cities and communities are progressively facing the intensifying impacts of climate 
change, developing new planning frameworks that build on a decentralised, democratic, 
and bottom-up approach anchored in and emanating from the socio-cultural and econom-
ic realities on the ground is an important place to start. Madhya Pradesh’s existing initia-
tives on climate action provides fertile ground to develop and demonstrate such a frame-
work that can bridge the current mismatch between planning efforts and reality.

Mapping governance landscape around Climate action at Bhopal. 
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