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Summary 

A Community Embedded Decision Support Systems (CEDSS) is a process that 

sustains community participation in smart city decision-making processes and 

draws on social and spatial data to identify and validate practical solutions to the 

challenges that marginalised urban communities face. A CEDSS creates a 

space that brings together community-based organisations and urban authorities 

to assess the problems faced in a specific area based on the analysis of 

geospatial data updated and informed by participatory processes at the 

community level. A key characteristic of the CEDSS model is the emphasis on 

‘second order solutions’ (SOS) that provide practical, effective and inexpensive 

solutions to the day-to-day challenges faced by marginalised people living in 

informal settlements. SOS can be implemented in the short term and in the 

process strengthen links between communities and their local authorities. This 

learning report captures the key stages in the process to deliver CEDSS to 

identify a set of specific problems that concerns a specific community; to work 

with geo-spatial and participatory data to design concrete solutions for those 

challenges; and finally, to validate and legitimise solutions with both communities 

and local authorities. 
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1. Introduction 

This document presents learning from the pilot to provide Community Embedded 

Decision Support Systems (CEDSS) delivered by the EU-funded Smart Data for 

Inclusive Cities.  The pilot was conducted through a partnership of the Institute of 

Development Studies (IDS, UK); National Institute of Urban Affairs (NIUA, India), 

Samarthan-Centre for Development Support (India) and GRADE (Grupo de 

Análisis para el Desarrollo; Peru), in close collaboration with authorities of the 

Smart Cities Mission in Bhopal and community groups in the Banganga informal 

settlement between May and October 2021.   

A CEDSS is a process that sustains community participation in smart city 

decision-making processes and draws on social and spatial data to identify and 

validate practical solutions to the challenges that marginalized urban 

communities face.  A CEDSS creates a space that brings together community-

based organisations and urban authorities to assess the problems faced in a 

specific area based on the analysis of geospatial data updated and informed by 

participatory processes at the community level. Embedding community 

engagement into spatial analytics ensures that geospatial data accurately 

reflects the problems faced by specific neighbourhoods, helps groups in those 

neighbourhoods see their problems at a broader spatial scale, and to validate 

and prioritise solutions with local authorities.   

A key characteristic of the CEDSS model is the emphasis on ‘second order 

solutions’ (SOS) that provide practical, effective and inexpensive solutions to the 

day-to-day challenges faced by marginalised people living in informal 

settlements. SOS can be implemented in the short term and in the process 

strengthen links between communities and their local authorities. These 

communities often face profound challenges that require investments in 

infrastructure and urban planning to deliver optimal solutions. Such large projects 

are costly, impractical, subject to delays and often require the relocation of 

people and major upheaval to the community. This can leave people waiting 

decades for feasible solutions to urban planning problems.   

The lessons learnt from the CEDSS pilot experience have generated a series of 

protocols and processes for Smart Cities across India and other city authorities 

with interest to work with geospatial data to explore solutions to development 

challenges. It is also relevant to those who appreciate the added value that 

community engagement can bring to contextualise data and validate solutions 

based upon the daily experience of living in challenging environments.  

This document captures the key stages in the process to deliver CEDSS and 

outlines the key lessons learnt to develop protocols for other Smart Cities 

Missions and the Integrated Command and Control Centre (ICCC) who may 
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wish to replicate or scale up this experience. It outlines the key stages to deliver 

a CEDSS to identify a set of specific problems that concerns a specific 

community; to work with geo-spatial and participatory data to design concrete 

solutions for those challenges; and finally to validate and legitimise solutions with 

both communities and local authorities. 

1.1 Who this document is for 

This document is aimed at city officials and data officers across India’s 100 

Smart Cities to demonstrate the added value of CEDSS to deliver the Smart 

Cities Mission. Inclusion, engagement, resilience and adaptation are some of the 

key principles that guide the Smart Cities Mission. Currently, there is limited 

space and capacity to support community interaction and consultation.  The 

CEDSS approach outlines a process for meaningful community engagement to 

contribute to the broader Smart Cities Mission with potential to deliver these 

principles and include urban communities in decision making processes in order 

to; 

• engage civil society groups to put citizens at the centre of the solutions that 

are right for their communities;  

• build communities’ resilience against external shocks such as the pandemic 

or floods; 

• and support practical and feasible adaptability at the community level by 

helping urban groups to assess their own situations and validate the solutions 

that work at the community level.   

This has potential to support city data officers to aggregate granular GIS data to 

support the ICCC. 

This document in particular will have value for the Data Assessment and 

Management Unit (DAMU) within Smart Cities to provide a new perspective for 

Data Officers to effectively use GIS data and to integrate community-level data to 

inform decisions making processes. City level data is currently dispersed with 

low compatibility of formats and limited availability of data at a micro scale of the 

community level.  The CEDSS approach aims to strengthen city-level ‘data 

alliances’, envisioned as networks of government departments, agencies, private 

sector companies, community organisations, city policy makers, domain and 

legal experts, research, academic institutions, incubators, entrepreneurs, and 

more who can work towards longer term data transformations.  In coming 

together, these stakeholders are able to aggregate GIS with co-created social 

data at the neighbourhood or city level to diagnose city problems and identify 

spatial solutions. Such alliances create opportunities for city-stakeholders to 

become part of decision-making processes in a more sustained way than one-off 

consultation processes.  
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Furthermore, this approach hopes to inform the Data Maturity Assessment 

Frameworks (DMAF), a self-assessment framework for cities to monitor their 

preparedness to become data driven and ensure that data is shareable and 

open. The indicators enable cities to demonstrate how they have progressed and 

facilitate data sharing with ICCC and evidence-based planning.    
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2. Principles and process to deliver 
CEDSS 

CEDSS is an innovative approach that requires a unique combination of 

technical and social skills, as well as political will and coordination to identify and 

access geospatial data, understand key problems, develop territorial solutions, 

enrich and validate them with civil society groups, and design interventions that 

deliver solutions to improve communities’ lives in meaningful ways.   

Figure 1 outlines the seven-step protocol to deliver CEDSS; it is explained in 

greater detail in the Section 3. Before outlining those protocols in detail, this 

section will highlight the key principles at the foundation of CEDSS, emphasising 

the importance of bringing different groups and technical skills together, and 

working with different types of data to understand the alternative perspectives on 

the challenges that communities face ultimately to identify feasible and effective 

solutions. 

Figure 1: CEDSS Seven Step Protocol   

Credit: Authors own. 
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2.1 Building Trust between Communities and City 

Authorities  

At its essence, CEDSS is a mechanism to build trust between communities and 

city authorities by connecting stakeholders from different backgrounds to build a 

shared understanding of problems and create consensus around feasible and 

realistic solutions. However, the reality in many contexts is that there is a gap in 

trust between authorities and community groups, with limited opportunities to 

engage and under representation of community perspectives in decision making 

processes.  To address this, protocols are needed to connect Smart Cities and 

other authorities with marginalised groups in order to demonstrate the added 

value for of creating spaces to give community groups a voice in the decisions 

that affect them. CEDSS has    potential to build bridges and identify community-

led solutions that alleviate immediate issues and reconnect marginalised groups 

to long-term civic processes.  

Building trust and a sense of common purpose takes time and effort, as well as 

identifying and engaging with the right people, to strike a balance between 

existing city priorities and projects, and communities’ own solutions to the 

challenges they face. At the city level, this will likely require a combination of 

senior officials able to make decisions and more junior technical staff with data 

management and coordination skills. At the community level, it is essential to 

ensure that engagement is inclusive across marginalised groups and creates a 

space for different social, ethnic and cultural groups to address their common 

challenges. This will likely require working through civil society organisations that 

already have legitimacy at the community level. Engagement with the community 

creates expectations of change, making follow through on the solutions identified 

essential to build and sustain confidence in authorities. 

2.2 Coordination and capacities within and across 

City Authorities    

A key criterion to deliver CEDSS is coordination across local authorities and 

municipal departments within Smart Cities and City Cooperations to strengthen 

data infrastructures and support more purposive utilisation of data in decision 

making at the city level, working across wards and with communities. Lack of 

coordination creates inefficiencies in the use of data and challenges to access 

and process data from different sources and formats. Cross-departmental 

awareness of the value of community validated SOS and buy-in from senior 

decision makers can create the necessary incentives for appropriate city 

authorities, for example, Data Officers engaging with communities to deliver 

workable and effective spatial solutions.   
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Data management capacity will vary from city to city, depending on size and 

the relative levels of fragmentation across authorities. However, there is a broad 

need for ongoing support to Smart Cities to build staff and institutional capacities 

to collect, aggregate and use data for different decision-making purposes and to 

adjust and implement Smart Cities guidelines and frameworks1 within the context 

of city needs and resources and contributions to the ICCC. Turnover of key 

decision makers including Smart City officials, Corporation Mayors and 

Commissioners also creates ongoing challenges in continuity. Senior decision 

makers do not have capacity to manage data, and changes in leadership have 

important implications for buy in and ownership of decision support systems.   

2.3 Building a multidisciplinary team  

CEDSS requires a multidisciplinary team capable of managing diverse data sets 

that spans spatial and social dimensions. Specific skills to manage geospatial 

data and facilitate participatory data gathering and validation exercises with 

community groups are required. A key principle from the Bhopal pilot was the 

simplification of tools and processes to support replication and adaptation and 

reduce costs.   

 

Geospatial Data and Mapping: Basic skills in GIS data, software and mapping 

are essential, though these technical skills should already exist amongst City 

Data Officers. The CEDSS pilot was delivered using off-the-shelf software 

solutions that can be easily accessed, applied and scaled by City Data Officers 

with minimal budget and training. The technical skills to use geospatial tools and 

data are explained in more detail in the accompanying technical report. 

 

Participatory Data:  In the CEDSS process, much depends on the attitudes of 

facilitators and GIS experts who partly control the knowledge representation and 

transfer process. The process of integration and representation of local 

knowledge and aspirations through participatory mapping into GIS will depend 

on institutional and interpersonal trust, between holders of knowledge, process 

facilitators and the eventual users of the knowledge.2 Working with community 

groups therefore requires specific skills in facilitation and data gathering, and 

willingness to apply participatory methodologies in a way that empowers 

communities to make informed choices with a voice in decisions that affect them. 

Investing time in training on use of participatory tools and data collection is 

 
1 Smart Cities Mission Statement and Guidelines. 2015. Government of India Ministry of Urban Development 

https://smartnet.niua.org/sites/default/files/resources/smartcityguidelines.pdf 
2 See Chambers, R. (2006), Participatory Mapping and Geographic Information Systems: Whose Map? Who 

is Empowered and Who Disempowered? Who Gains and Who Loses?. The Electronic Journal of 

Information Systems in Developing Countries, 25: 1-11. https://doi.org/10.1002/j.1681-

4835.2006.tb00163.x 

https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/17119
https://smartnet.niua.org/sites/default/files/resources/smartcityguidelines.pdf
https://doi.org/10.1002/j.1681-4835.2006.tb00163.x
https://doi.org/10.1002/j.1681-4835.2006.tb00163.x
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essential to ensure that community volunteers understand the tools and have the 

skills needed to use them to map their local realities and validate solutions.   

Work at the community level requires local legitimacy and mechanisms to ensure 

that community participation is inclusive of a broad spectrum of social groups 

and empowers groups to voice their own solutions to the challenges that they 

face. This may require working through a local partner or intermediary 

organisation as the value of local knowledge, experience and networks should 

not be underestimated. This is discussed in more detail in Section 3.   

 

Facilitation skills: Facilitation skills that can use the CEDSS processes to build 

a bridge between city authorities and community groups are required. Smart City 

authorities that are not currently structured to encourage meaningful community 

interaction and officials need to be sensitised to the added value of community 

consultation. They also need to be supported with the skills to engage with 

community groups in meaningful ways that builds trust and delivers feasible 

solutions. This may be a role for an independent third party capable of engaging 

bilaterally with both community groups and city authorities, and who are able to 

bring relevant stakeholders together to collectively identify and analyse problems 

and potential solutions.   

 

Negotiation and coordination skills: These are also needed to work across 

city departments, particularly the newly established Special Purpose Vehicles 

(SPVs) incorporated at the city-level in each of the 100 Indian Smart Cities and 

the pre-existing municipal corporations and local authorities. This is in order to 

access data and break down organisational silos. Skills and systems to enable 

stronger knowledge sharing and exchange of data and experiences, between 

cities and with the national level of the Smart Cities Mission, are also desired to 

share lessons on community engagement initiatives to build stronger momentum 

for inclusion and consultation.   

 

In the Bhopal pilot, architects in the team bought valuable skills in terms of 

spatial awareness  

“The experience was extremely interdisciplinary; we came in as architects 

and came out as social scientists who are trying to understand issues in 

depth. Previously would look from very architectural lens but [Participatory 

Rural Appraisal] tools led us in a direction that was more sensitive and 

community led.” Kabir (Architect and community volunteer with Samarthan) 
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3. Seven Step Protocol to deliver 
Community Embedded and Data 
Driven Decision Support Systems  

3.1 Step 1: Diagnostics to define CEDSS focus 

area and challenges  

Sequencing and layering of the different stages of the CEDSS process is a key 

consideration and will likely vary from case to case based on the composition of 

the team and the availability of data. In the early stages of designing CEDSS, 

there is a role for all stakeholders and teams to define the focus area and key 

challenges with city authorities, to connect to relevant community groups and to 

deliver preliminary spatial maps to better understand the selected communities 

and the challenges they face.    

3.1.1 Build Ownership of city authorities around focus area and priority 

issues 

CEDSS needs to be owned by city authorities and aligned to existing 

development priorities. The Smart Cities Missions have a guiding principle of 

inclusion. They are mandated to work with communities and establish ward 

committees that help raise concerns about city functions and listen to the needs 

and priorities of marginalised groups. Establishing meaningful connections and 

consultation at the community level can be challenging due to several constraints 

faced by city officials, including capacity and resource constraints, as well as 

siloed functions across departments. City officials are often focussed on 

resolving immediate issues or planning infrastructure investments with limited 

capacity to engage in planning and consultation with communities to identify 

practical and feasible SOS.   

Buy-in and ownership of high-level decision makers is key, particularly in the 

early stages to inform the prioritisation of key areas and issues that can benefit 

from CEDSS. This is also true in the latter stages to ensure that solutions 

identified are implemented and supported by city budgets and programmes. 

SPVs will already have a list of approved priority projects to implement so any 

investment in CEDSS needs to align with these existing priorities and 

demonstrate how this approach can add value to this work.   

Engagement and ownership of city officials is also key to identify and understand 

the problems that require urgent solutions. This provides a solid starting point for 

CEDSS. It enables decisions around scale and focus areas that inform which 



 

 Community Embedded Decision Support Systems: Learning Report from the Smart Data for 

Inclusive Cities Bhopal Pilot 

15 
 

 

 

spaces need to be mapped. It provides an entry point to start to reach out to 

community groups to understand their perspectives of these problems. Given the 

time constraints on senior decision makers, Advisors and Data Officers also 

have a key role to guide the CEDSS process and act as the interlocutor with 

community groups or third-party intermediary organisations involved, and to find 

points of convergence between priorities at the city level and solutions identified 

by communities.   

3.1.2 Identify focus area and connect with relevant community groups 

Local knowledge of communities is key to effective participation and identifying 

contextually relevant solutions. Establishing connections requires working with 

organisations who are already established in the community, particularly small 

organisations that understand different demographics and representations and 

are able to reach groups that may be underrepresented in order to build trust and 

overcome fear of authorities. There will be a diverse range of civil society 

organisations that should be consulted in the development of CEDSS. For 

example, Resident Welfare Associations have been recognised by State 

Governments3 as having a legitimate role to raise concerns about city functions, 

although this structure has not been implemented in all cities.  Organisations, 

Federations or Associations that represent informal markets or informal labour, 

and their settlement communities should also be recognised as sources to 

achieve this level of representation and could play a key role to ensure 

community engagement and take this to scale across all sections of the city.   

3.1.3 Use preliminary mapping to inform scope of CEDSS  

There is also a crucial role for the technical team to support the design and 

delineation of CEDSS and to use spatial data to inform decision making in the 

early stages of the process. Spatial data is central to CEDSS and maps act as 

the interface between GIS and participatory data, bringing the spatial and social 

elements together and providing a common reference point to discuss and 

explore challenges and solutions with both City Authorities and relevant 

community groups. Preliminary geospatial maps can be used to help shortlist the 

potential focus sites and provide a visual reference of the physical constraints 

and vulnerabilities of different urban populations. Where available, drone-aided 

or standard digital elevation modelling may provide additional information, 

however, these methods are exceedingly costly, and do not necessarily add 

significant value to the overall objectives of CEDSS. 

In the Bhopal pilot, this preliminary mapping was used to inform the selection of 

the focus area and the prioritisation of key challenges in the diagnostic phase of 

 
3 http://www.bareactslive.com/MP/MP475.HTM 

https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/17119
http://www.bareactslive.com/MP/MP475.HTM
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CEDSS. Preliminary maps were developed to deliver a city-wide analysis to 

identify vulnerability hotspots using open-source satellite images followed by a 

deep-dive on the hotspots to estimate flood prone areas based on elevation. The 

initial maps were key to build momentum and inform decisions in the early 

stages of the pilot and started to build a picture of the physical reality of 

marginalised urban communities that provided insights into the spatial and social 

data that would be needed in the next stage of the protocol.    

Credit: ©Samarthan 2021. Used with permission. 

3.2 Step 2: Gather spatial and social data   

3.2.1 Work with data officers to identify and access city GIS data  

Working with city authorities to identify and access data sources is key to the 

design of effective CEDSS. Working with a city’s existing GIS and aerial data 

sources has potential to build stronger ownership amongst city authorities, and 

act as a mechanism to work across departments to identify and aggregate data 

sources. However, the reality for many city authorities is that data infrastructures 

can be fragmented, with no unifying data policy on how data is managed, stored 

and analysed. This results in limited integration and inconsistency of data 

processes and formats across departments reducing accessibility and 

compatibility of data sources and increasing costs. Efforts are ongoing at the 

Central Government level in India to promote the standardisation and 

interoperability of data formats. However, for many cities there is still a long way 

to go for before this becomes reality. More work is needed to align and increase 
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the availability of data and build political will to share data across departments 

and with relevant civil societies stakeholders. This also highlights the importance 

of city ownership from the beginning to leverage access to whatever data 

sources can be accessed and shared.   

The technical team play a central role at this step working to process the 

available data, both from public and city sources. The CEDSS Bhopal pilot 

placed strong emphasis on using ‘off the shelf’ software solutions that could be 

easily replicated. The specific data processes are explained in detail in the 

accompanying technical guide.  

3.2.2 Connect with relevant community groups and volunteers  

Work at the community level is an iterative and ongoing process throughout 

CEDSS in three ways; firstly to provide their perspectives and priorities on the 

challenges they face; secondly to support data collection through the use of both 

survey tools and participatory appraisal methodologies for data on landmarks, 

pathways and problems; and thirdly to validate and adjust proposed solutions to 

ensure that will have a real impact on improving people’s lives. 

Community consultations using a focus group approach are an essential tool to 

understand the socio-cultural and political differences communities and create a 

space that allows people to talk about their personal and collective everyday 

struggles in multidimensional ways. Focus groups should aim to capture a 

diversity of perspectives from across different micro zones and ensure 

representation of a range of demographics including gender, different age 

groups, local leadership, and dwelling area to capture the different experiences 

and issues salient to particular sites. 

Different groups may be available at different times of day, for example it may be 

easier to include women who do home-based, or domestic and care work during 

the day but this potentially excludes other groups who are working at that time. 

Evening visits may not be feasible. Group size is another consideration to ensure 

all participants feel free to openly express themselves. 

Community consultations are a mechanism to build rapport with the community. 

In the initial stages of building relationships, there is value in listening to the 

broad range of issues that the community is willing to share to build a complete 

understanding of the context, even if many issues and challenges are beyond 

the scope of CEDSS. Listening to their concerns and challenges demonstrates 

the validity of their experiences and perspectives and provides a starting point to 

work with the community to distinguish issues that can be fixed and those that 

cannot be fixed to move the conversation towards exploring solutions.   

https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/17119%5d
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3.3 Step 3: Aggregate, process and analyse data 

The process to aggregate process and analyse spatial data is explained in detail 

in the accompanying technical guide. This section outlines the tools available 

to support geotagging and participatory mapping at the community level   

3.3.1 Working with community volunteers to validate and augment  

spatial data  

Community groups have an active role to play to validate and augment the 

spatial data to a much more granular neighbourhood level and to interpret 

community maps and identify workable solutions. Community groups should be 

engaged as early as possible in the process along with preliminary visits during 

the design of data collection instruments to ensure that these are appropriate to 

map the spatial and social characteristics of the community.   

An efficient and effective way to involve communities is recruiting local 

volunteers, working with them to supplement and validate spatial data at the 

neighbourhood level through geo tagging and participatory exercises that provide 

clear insights into the reality on the ground. It is essential to invest time to 

provide community volunteers with a thorough understanding of the proposed 

geotagging and participatory appraisal tools to ensure that they are applied 

consistently. This may require providing support to develop facilitation skills to 

deliver participatory exercises and use geotagging tools to gather additional data 

to validate and supplement spatial maps to provide a truthful representation of 

mobility networks and community spaces.   

Participatory approaches should be adapted to the local context and empower 

volunteers to use the tools to really understand their reality, assess the 

geographic and resource constraints that they face and add new perspectives 

and dimensions to both the geospatial data and proposed solutions.  Community 

discussions should take place in spaces, be they physical or digital, that support 

the participation and inclusion of the most relevant groups in the local 

neighbourhood. Working with volunteers to generate spatial and participatory 

data to update maps can help to build understanding of their locality and the 

challenges they face, whilst also strengthening trust and rapport with the broader 

communities which facilitates more open and honest exchanges in focus group 

discussions.   

3.3.2 Community data collection tools 

The is section provides a summary of data collection tools that were used with 

the community in the CEDSS pilot. These suggestions are by no means 

exhaustive, and each tool should be adapted to the specific context and need for 

https://opendocs.ids.ac.uk/opendocs/handle/20.500.12413/17119%5d
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data. More complete facilitation guides for each of the tools can be found in 

Annexe 1.    

Geotagging with Open Data Kit survey tool  

The Open Data Kit (ODK) is an open-source software that allows easy data 

collection particularly in low resource settings. It allows researchers to conduct 

surveys using an application that can function without the internet. ODK has the 

feature of uploading data into a server which can be accessed by various 

members of the CEDSS team in real time. In the case of Banganga, the ODK 

survey included questions relating to demographics of the interviewee, and 

specific information to identify gathering points and urban networks such as 

markets and food supply, type of essential services used, vulnerability and 

nature of risk associated with acquiring each of these services, and leisure.   

Careful consideration and planning of survey questions and iteration with the 

local partner is needed to ensure survey questions are as objective as possible 

to focus on understanding problems. It also requires identifying potential 

solutions and contextualised to ensure the relevance of potential responses to 

the local reality. The survey tool needs to be translated into local language. The 

sample does not need to be exhaustive but should represent the different 

demographic groups and neighbourhoods within the focus area. A total of 42 

surveys were conducted for the CEDSS pilot. 

A key learning from the CEDSS pilot was the importance of using quality smart 

phones, as this can influence the accuracy of the GIS coordinates. When GIS 

data quality is low it should be triangulated with other data sources and then 

validated with community groups to ensure accuracy.   

Participatory community mapping 

The following suite of complementary participatory tools can be used to build up 

and validate a picture of the key routes, landmarks, services and gathering 

points within a specific urban area.  

Transect Walk 

The transect walk is a systematic walk along a defined route across the 

community or project area by the research team together with the local people. It 

explores the spatial dimensions of people's realities by observing, asking, 

listening, looking and drawing a transect diagram. It is a useful tool for a small 

team of community volunteers with strong local knowledge of the area and the 

walking routes and good quality smartphones to map key points to inform the 

digital reconstruction of the urban network. For example, in Banganga, the 

transect walk provided important insights into the context of flooding as one of 

the central issues addressed by the CEDSS pilot. However, while the transect 

walk covered a distance of 4.4km alongside the stream, it was not possible to 

use this tool to map the hundreds of pathways that make up the urban network.   
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In the context of the Covid-19 pandemic and travel restrictions, photos and 

videos taken during the transect walk were invaluable for team members who 

were unable to visit the site to get a stronger sense of the physical conditions in 

Banganga. It also helped to link the maps with the reality of the communities 

involved.   

Resource Maps  

Resource maps show the relevant assets of the community or project area, 

created by engaging with the community at different points in different localities 

and asking them to draw a map of their settlement. It gives a picture of how the 

community perceives their settlement and what are important points and 

landmarks for them. 

Credit: ©Samarthan & Pranjal Kulkarni, 2022. Used with permission. 

Service Opportunity Maps  

Service opportunity maps are a community-based exercise that identify the 

patterns of key services required by the community for livelihoods, for example 

health, education, and whether these are available. The end product is map (at a 

smaller scale than the resource map) that compiles services and livelihood 

opportunities relevant to community residents, in and outside the community. It 

often highlights how various services are concentrated around marketplaces. 

This tool can be powerful, particularly in highly informal contexts where services 
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are not available from the authorities, and it is a challenge to pinpoint the specific 

services used by different people. The information can be used to work with 

communities to plan efficient, comfortable and safe access to various services.     

Credit: ©Samarthan & Pranjal Kulkarni, 2022. Used with permission. 

3.3.3 Validate maps that integrate Geospatial and Participatory Data  

An essential element of these interactions is using the data generated at the 

community level to validate and enrich the GIS data and maps. During data 

gathering processes it is useful to have daily feedback sessions with community 

facilitators to reflect on how tools are working, the insights being generated and 

whether any adjustments are needed. In the CEDSS pilot, there were also daily 

exchanges between the local facilitation partner and the technical partner to 

discuss how the data generated by the participatory approaches could be 

integrated to expand and enrich the existing GIS platform.    

In this way, the community insights can be used to focus the maps on key 

landmarks, urban networks and gathering points. Validating the maps with 

communities helps to expand their spatial awareness of their environment and 

the problems they face at the community level in order to move towards potential 

solutions. 
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“The Community knows and orients themselves very well. While coming from 

an architectural background, you have this rigid idea of maps, but in 

community led work you realise these rules exist no more, you see important 

landmarks, you start giving weight to what they think is important, which ones 

are small, a very fluid process, it brings out the best representation for 

community experts, put out the right landmarks.” Kabir (Architect and 

community volunteer with Samarthan) 

 

3.4 Step 4: Propose ‘second order solutions’ 

The purpose of CEDSS is to identify simple and cost-effective solutions that can 

make a big difference to community life. SOS can be easily implemented at low 

cost but have potential to make a substantial difference to people’s lives. For 

example, the planning of garbage collection points to avoid garbage 

accumulating and blocking the stream. A long-term objective is to build trust and 

a sense of a common goals between urban stakeholders, particularly between 

those who are otherwise marginalised or do not have recourse to the level of 

resources required to better their own lives, and those in positions of authority or 

those with the resources and capacities required to affect inclusive urban 

change. This is partly as a consequence of successful short-term interventions, 

and as an outcome of collaborative working. 

The technical team has a central role to process the spatial and social data on 

the community to propose prototype solutions to the spatial problems identified. 

SOS should place emphasis on what can be done now, rather than optimise 

solutions that might be costly and complex to implement. SOS should be simple, 

time-bound, focussed and feasible. Often, proposals that come from the 

community themselves can be the most cost effective to implement.   

Maps act as the interface between the technical GIS data and the participatory 

community data, creating a visual tool and a bridge to support communication 

between slum dwellers and city authorities. The maps provide a common 

reference point to discuss and explore feasibility of solutions from the different 

perspectives of communities and authorities. Mapping and chronicling should 

also be used to maintain an overall perspective on longer term community 

aspirations, as well as city urban development planning. It is essential to 

continually chart short-term interventions in relation with broader goals.  

In parallel to working with communities to co-design solutions, there is value in 

reaching out to city authorities to present the maps and challenges identified thus 

far. City authorities will most likely be extremely busy and so it may be strategic 

to convene a series of short, targeted interactions to build their interest in the 



 

 Community Embedded Decision Support Systems: Learning Report from the Smart Data for 

Inclusive Cities Bhopal Pilot 

23 
 

 

 

process and work towards their investment in the solutions that emerge from the 

process.   

The optimal SOS identified in the CEDSS pilot are presented in Figure 2.   

Figure 2: Use of GIS data to identify key 

challenges and potential solutions   

Credit: ©2021 GRADE. Used with permission. 

 

3.5 Steps 5 and 6: Community co-design and 

validation/Redesign of solutions 

The CEDSS model emphasises working with communities to validate and re-

design solutions. The processes of community validation and co-design is not a 

one-off engagement but rather an ongoing iterative process to build trust and 

establish a dialogue. As such there is a high degree of iteration between steps 4, 

5 and 6 of the protocol (and also over time as the SOS mature). The technical 

and community engagement teams need to work together closely to ensure that 

communities are able to interpret maps and use them to identify and validate 

potential solutions.   

Community groups will likely need time to familiarise themselves with the maps 

and understand how they represent their locality before working towards 

consensus on solutions. Providing aerial images of a broader scale can help 

them to identify familiar landmarks, key routes to popular destinations, to analyse 

problems in a scale larger than their own neighbourhood and to situate the 
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community within the broader slum and city context. Groups will be innately 

familiar with the terrain presented and able to orient themselves well to explain 

the challenges faced around transit routes, gathering points, access to services 

as well as obstructions and impediments to free circulation. This type of territorial 

perspective is key to working together to develop workable solutions.   

The prototype solutions developed by the technical team then need to be 

presented and discussed with the community who will revise and redesign them, 

through various rounds of consultation adjustment and validation to ensure the 

solutions work for the community and are focussed on the right scale. Each 

proposal will require discussion and iteration to adapt to the local reality and 

adapted and approved by the communities. Ideally this process would involve 

another round of field visits to the site of the proposed solution to discuss with 

neighbours and physically see what the solution implies before agreeing. The 

time frame to reach consensus on the most feasible solutions will vary from case 

to case, depending upon the engagement of key stakeholder and the complexity 

of the challenges addressed.   

3.6 Step 7: Community solutions presented to City 

Authorities   

The concept of SOS is an important contribution of South – South cooperation, 

based upon the realisation that focussing all attention only on optimal solutions is 

not always feasible and that effective partial solutions become a more realistic 

and effective alternative.  

There are often issues around large flagship infrastructure projects which the 

authorities plan to conduct but may not happen in the immediate future, such as 

the example of the concretisation of the Banganga Nala neighbourhood. Such 

projects may not always open space for community participation and 

consultation. The CEDSS pilot aims to demonstrate that SOS do not contradict 

these flagship projects but provide intermediary respite and have potential to 

build trust and open channels of communication with affected communities.    

The spatial maps are the entry point to conversations with authorities on the 

SOS identified. City officials will likely be less familiar with the local terrain, so it is 

essential to invest the time necessary to ensure that officials are able to interpret 

the geospatial data and appreciate the potential of the solutions presented. This 

is especially important if they are to use the information to inform investment and 

policy decisions. It can be useful to draw attention to key landmarks to help them 

to build up a sense of the local geography before going into more detail on the 

specific challenges and solutions identified.   

Presenting solutions to authorities is an opportune moment to build trust with 

between communities and officials, but also brings responsibility. At this stage, 
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community groups have invested time and energy to develop solutions and their 

morale and trust may quickly be lost if there is little engagement or response 

from authorities or they fail to follow through on commitments made. However, 

the hope is to create a positive cycle of trust and stronger communication and 

coordination to deliver feasible and effective solutions along with tangible 

improvements in the conditions of urban marginalised populations.     
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4. Reflections on taking CEDSS 
model to scale  

There is an innate tension in the CEDSS approach between working with 

communities to identify solutions within micro zones and informing collective 

decisions at a broader scale. This model has potential to be replicated across 

different spaces to identify solutions at either ward or city level.  Working with 

authorities and thinking about solutions at scale, requires a different approach 

and adaptation of methods and sequencing of GIS mapping and community 

participation. One option would be to start with a macro data analysis at the city 

level and build a broad data layer that can then be tailored to deliver the level of 

specificity required. This can also be used to identify vulnerable spaces that 

warrant a deeper dive on GIS data and investment in community engagement to 

identify context specific solutions.   

Working at broader scale also makes it harder, but not impossible, to engage at 

the community level as the process would require more human and financial 

resources. There is strong likelihood that challenges will be similar in different 

spaces, but solutions may vary. Building local ownership of the process is always 

key but the community dynamics and interactions between different social 

groups and organisations will be unique in every location. In some contexts, 

there may be more complete GIS data available and alternative options to 

consult with community groups. For example, using social media or online tools 

to gather feedback which will influence the way that CEDSS is designed and 

implemented. The key principles of community consultation, co-construction and 

validation of solutions remain essential.     

Working with civil society consultants and active community-based organisations 

have potential to support scalability by working with networks of urban leaders to 

explain the process, listen to their priorities and work with them to recruit local 

volunteers to gather and validate data on their local context and challenges. It 

may be feasible to integrate these consultations with a process that should 

already be taking place; for example, working with councillors at the Ward level 

through Open House sessions.   

Taking the CEDSS model to scale will require a process of negotiation and 

consultation across areas that should be based on similar processes of 

community engagement and ownership of their own solutions. Technical experts 

can propose solutions, but it is important that each community plays an active 

role in redesigning the solutions that are most feasible in their community space.  
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Annexe 1: CEDSS Pilot Tools 

Open Data Kit (ODK) 
Description  The Open Data Kit (ODK) is an open-source software that allows research data 

collection particularly in low resource settings by conducting mobile surveys using an 

application that can function without internet. ODK allows data to be uploaded to a 

server which can be accessed by various members of the research team. In the case 

of the CEDSS pilot, the ODK survey included questions relating to demographics of the 

interviewee, markets and food supply, type of essential services used by the individual, 

vulnerability and nature of risk associated with acquiring each of these services, and 

leisure. A total of 42 surveys were conducted for the Banganga pilot.  

Objectives  Collect spatial data and document places of agglomeration, most used 

paths, services and other salient landmarks  

Key 

Stakeholders  

This exercise is best delivered with a team of trained community volunteers  

Key steps  1. Initial survey questions need to be formulated and contextualised to ensure 

relevance to the local context.    

2. Access to smart phones or tablets with accurate geo tagging capacity is really 

important to ensure accuracy of data  

3. Survey questions should be translated into the local language (Hindi was used for 

the pilot) and inserted in the ODK survey.  

4. Identify well connected and trusted community members from within the community 

to administer the field survey. These community members should be trained by a 

local partner to use the ODK application for data collection.   

5. Survey responses should be uploaded to the server by the local partner each day 

and received in real time by the technical partner to analyse and update the 

geospatial maps.    

6. Daily feedback sessions should be convened at the end of each day to identify and 

discuss any challenges with the roll out of the survey.   

Resources  • Survey design; contextualization and translation 

• Team of Survey administrator and team of local data collectors  

• Smart phones with suitable geo tagging capacity 

Lessons from 

CEDSS pilot 

1. Interactions between the local and technical partner were key to contextualise the 

survey and build capacity of the local team to deliver the survey.    

2. Ensure that the volunteers have smart phones of sufficient quality to provide 

accurate data. Low quality smart phones can reduce accuracy of geospatial 

tagging.  
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Transect Walk 
Description  Systematic walk along a defined route across the community or project area by the 

research team together with people from the community. This is to explore the spatial 

dimensions of people's realities by observing, asking, listening, looking and drawing a 

transect diagram. This tool helps to triangulate other data and complements the 

resource mapping.   

Objectives  • Generating a topographical understanding of the community space 

• Mapping physical (public/private) infrastructure  

• Marking major flooding points and understanding causes of flooding 

• Identifying major entry/exit points  

• Understanding biological and ecological hazards  

Key 

Stakeholders  

• Participatory methods experts (social workers, researchers)  

• Community representatives (ensuring representation of genders, ages, social 

groups)  

• Urban planning team (civil engineer, architects, GIS experts)  

Key steps  1. Form a facilitation team with appropriate composition of different social groups 

from the community.  

2. Discuss with participants the purpose of the walk and define the path to follow 

(maps could be useful but not essential).  

3. Explain process for recording observations.  

4. Walk the transect slowly, noticing when the topography forces certain movements 

or deviations, taking stops to ask residents about key issues (for example risks of 

floods and other hazards), document with photos and record the GPS coordinates 

of key points in map using ODK.  

5. End with discussion of key reflections and points of interest from the transect 

walk.   

6. Report locations of key points of interest back to GIS experts to integrate results 

with other mapping tools.  

Resources  • Map or aerial photograph of area  

• Smartphone with GPS app (for example, Locus)  

• Camera  

• Pen and paper  
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Resource Mapping 
Description  Map of the relevant assets of the community or project area, created by engaging with 

the community at different points in different localities and asking them to draw a map 

of their settlement. It gives an understanding of how the community perceives their 

settlement and the important points and landmarks for them. It helps in triangulation 

and complements the transect walk. 

Objectives  • Identify social infrastructure  

• Understand demographic distribution of the settlement  

• Mark potential points of agglomeration  

• Cultural assessment of the settlement   

• Register perceptions of the community about their own space  

Key 

Stakeholders  

• Participatory methods experts (social workers, researchers)  

• Community representatives (ensuring representation of genders, ages, social 

groups)  

• Urban planning team (civil engineer, architects, GIS experts)  

Key steps  Engaging with the community at different points in different localities and asking them 

to draw a map of their settlement.  

1. Brainstorm with participations to identify the key places of community interest. In 

the CEDSS pilot case:   

1.1 Source of water (drinking, washing)  

1.2 Entry and exit points   

1.3 Dense population areas versus open areas  

1.4 Movement and transportation  

1.5 Religious gatherings  

1.6 Schools and education  

1.7 Groceries and ration shops   

1.8 Sewers and public toilets  

1.9 Livelihoods and occupations   

1.10 Health care and aanganwandis  

2. Gather small group of community members around blank piece of paper (it can 

also be mud, sand, or any other surface that can be drawn on) and explain the 

purpose of the exercise.   

3. Ask participants to represent the boundaries of their settlement to define the limits 

of the exercise.   

4. Ask them to draw or represent most relevant elements of the settlements’ 

landscape (roads, river, main buildings) as a base map.   
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5. Ask participants to add specific information to the base map, refer to the list of 

points of interest to check that all have been included and whether any others have 

emerged.    

6. Take photo of the completed map  

7. Repeat process with different groups of participants’ profiles in different localities.   

8. If possible, follow up the exercise by geotagging key points of interest.      

Resources  Anything that helps visual representation, in 2D (paper and markers) or in 3D (stones, 

sticks, sand, plasteline).   

Lessons from 

CEDSS pilot 

Carry out the exercise in multiple geographic locations to include as many 

perspectives as possible and triangulate and complete data. For example, children 

show spaces for play that can easily be overlooked by adults.  
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Service Opportunity Mapping 
Description  Participatory process to map the wider context where the community is situated. The 

end product is a map, at a wider scale than the resource map, that complies services 

and livelihood opportunities relevant to community residents.   

Objectives  1. Place the studied area in the wider city context  

2. Discuss the role of neighbourhood (Banganga) in overall urban fabric (Bhopal)  

3. Map accessibility (entry-exits points)  

4. Map resources (services, employment) available in and outside the area  

5. Visualise opportunities for urban planning  

Key 

Stakeholders  

• Participatory methods experts (social workers, researchers)  

• Community representatives (ensuring representation of genders, ages, social 

groups)  

• Urban planning team (civil engineer, architects, GIS experts)  

Key steps  1. Define services to be mapped: places of work, transportation, daily needs, ration 

and administrative functions.   

2. Gather a small group of community representatives around a large paper or map of 

the community and local area and explain the purpose of exercise.   

3. Draw a circle for the area representing the community. Ask participants what 

services and livelihood opportunities exist within the community, category by 

category. Locate and note them down on the map.  

4. Ask about places outside the community where residents need to travel to access 

services or sources of income. Mark those down on the map too.  

5. For each service or income opportunity, the facilitator should help participants to 

reflect on who goes where, why, and how often. Indicate this information on the 

map, use arrows to show who are the main users of each service or 

opportunity. Validate with participants.  

6. Repeat the exercise with different representative groups, for example according to 

age, gender, ethnicity, religion and social class.   

7. Pass this information on to GIS and integrate the different profiles’ versions into 

a standardised service opportunity map for the community.   

Resources  • Map or satellite image of the area with as granular detail as possible. If this is not 

available, then you can use a blank paper and work with communities to define 

their own map.   

• Pencils, colour markers  

Lessons from 

CEDSS pilot 

Data from service opportunity maps was difficult to synthesise to create tangible 

outputs. It gave a good overview of the settlement and the various opportunities but 

largely just added to secondary data in the pilot 
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Focus Group Discussion 
Description  Focus group discussions are used to complement data captured through ODK surveys. 

Focus group participants were selected to ensure representation of a range of 

demographics including gender, different age groups, local leadership, and dwelling 

area. This ensured diversity of experiences and coverage of issues salient to particular 

sites within Banganga. This kind of community consultation allowed people to talk 

about their personal and collective everyday struggles in multidimensional ways.   

Objectives  • Capture detailed insights from community members about everyday challenges 

and potential solutions   

• Validate maps   

• Receive feedback on proposed solutions from diverse stakeholders  

• Focus group discussions can be used at various stages in the CEDSS process and 

with different groups of stakeholders.  

Key 

Stakeholders  

• A facilitator  

• An observer/note-taker  

• Focus group discussion members 

Key steps  1. Introductions to understand the objectives of the focus group; the key topics for 

discussion and the types of reflections they hope participants will share.    

2. Facilitated discussion with the group to reflect on:  

1.11 everyday life within the area, focusing on work routines and mobility patterns 

to gauge points of agglomeration   

1.12 everyday life for other vulnerable groups such as those seeking to find work 

or food, infants and caretakers  

1.13 problems associated with acquiring water supply and sewage       

1.14 infrastructures, garbage   

1.15 flooding of the area’s streams and community responses   

1.16 Covid-19 situation and community responses   

3. Depending upon sequencing of data collection activities, it may be possible to 

introduce maps produced from the spatial mapping to stimulate group 

discussions and validate key areas and landmarks that may be relevant to the 

issues raised in the discussion.  

4. Once the key issues around each of the themes have been identified, the facilitator 

should invite participants to propose solutions. At a later stage in the CEDSS 

process focus group discussions may be used to validate solutions and request 

community feedback and input on the solutions proposed.    

5. While the facilitator asks particular questions, the observer shares their notes with 

the facilitator and proposed to go deeper into salient points of discussion.  
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Resources  Notebook, voice recorder (to be used only with participants’ permission)  

Lessons from 

CEDSS pilot 

• Using maps to inform focus group reflections provides a robust mechanism for local 

community representatives and volunteers to contribute their understanding of 

directions, distances and provided a framework to connect their qualitative 

reflections with the more quantitative spatial systems.    

• Working with community leaders were key to building trust of focus group 

participants to reflect upon their specific issues and challenges faced.   

• The focus group discussions were key to helping the team to understand the 

cultural and socio-political issues within the community and ensure that the 

proposed solutions represented local realities.  

• Working with small groups is one strategy to address the complexity of socio-

political differences across communities and ensure a diversity of perspectives from 

across different micro zones.    

• It was useful to conduct focus group discussions after the transect walk as some 

trust had been established with the communities and the spatial awareness of the 

walk helped people to articulate their problems.   
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Annexe 2: Problems and solutions 
proposed in the Banganga pilot 

Annexe 2 provides a summary of how the CEDSS pilot protocol was used in 

Bhopal to prioritise a focus area, priority challenges and second order solutions 

(SOS). 

Site selection 

The informal settlement of Banganga, Bhopal, was selected as the focus area for 

the CEDSS pilot by the Smart Cities authorities due to its proximity to Smart City 

investment in the Smart Road, and the rehabilitation and resettlement challenges 

faced by the city due to repeated flooding of the Banganga stream.  

The Banganga informal settlement is located on either side of the Banganga 

Canal in Bhopal, India. It is a growing settlement with a mixed community of 

between 2,000 and 3,000 households working as vendors, construction workers, 

domestic helpers and government workers. The settlement was created in the 

1970s when a portion of Capitol Hill in Bhopal was cleared to build Bhopal’s 

Legislative Assembly. Those who were relocated were given a lease to build 

their houses on the Banganga river basin. A large population migrated to this 

settlement following the Bhopal Gas Tragedy of 1984 and also when part of the 

TT Nagar area was cleared around the starts of the 2000’s. While the land is 

owned by the Municipal Corporation of Bhopal, the legal status of land 

distribution is diverse. Most residents ‘own’ their houses, but there is also a 

proportion who rent. Although most homes are built out of cement and bricks, 

only some houses have a legal document of temporary settlement, known as 

‘Patta’. The majority of households do not have any legal entitlement to reside 

here. Service provision is patchy, and the site is regularly affected by severe 

flooding. The process of informal urbanisation and limited waste disposal 

facilities have created drainage issues whilst a proposed project to concretise the 

Banganga Nala (stream) would require substantial relocation and resettlement of 

the affected populations.   

Covid-19 has had direct impacts on residents, including death and illness, as 

well as indirect economic and social impacts. There have been increased visits 

by government health workers and vaccine drives since the onset of Covid-19. 

Priority problem and proposed solutions  

Through focus group discussions with community groups in Banganga, the pilot 

team identified four specific problems with the community that could be 

reasonably solved through relatively inexpensive and easy to implement 
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solutions. These were 1) mobility, 2) waste management, 3) location of 

emergency services, and 4) gathering points. The technical team gathered data 

to build a comprehensive understanding of these issues and identify potential 

SOS. 

Mobility and Flooding  

Mobility is a common challenge for residents of informal and unplanned 

neighbourhoods, which is exacerbated when flooding affects many of the 

pathways. Banganga’s urban network is very porous (42 km of pathways per 

km2), with poorly maintained pathways that are unsuitable for vehicle access and 

become inaccessible during the rainy season.  This issue has direct implications 

for many of the priority challenges identified by the community and provides a 

starting point to identify solutions to the other issues.   

The technical team created an algorithm to prioritise pathways, bridges and 

ladders to improve mobility and access to relevant facilities and entry/exit points 

all year. This was done by combining geospatial data on all paths, elevation 

models and flooding areas, with community information on points of interest and 

main routes. The initial prototype for these solutions was consulted on and 

modified by the community through a series of workshops on the ground.  

The optimal solutions identified would improve the entire network by: 

• Making pathways suitable for vehicle access 

• Improving drainage 

• Cleaning and broadening the stream 

 

The SOS proposed to improve the functionality of the network include: 

• Improving pathways that support access to relevant facilities and entry points 

• Identifying and improving pathways less affected by flooding 

These solutions aim to increase resident’s access to Banganga entry and exit 

points all year and to improve emergency access in the case of evacuations or 

evaluation. This would also support solid waste collection as discussed below. 
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Credit: ©2021 DigitalGlobe, © 2021 OpenStreetMap contributors, Open Database Licence. 2021 Spatial 

data produced by GRADE feat. Samarthan. 

Waste management  

The challenge of waste management was identified as a crucial issue intrinsically 

linked to flooding; without waste collection facilities, rubbish accumulates in the 

stream increasing the likelihood of floods.  

The network map informed a proposal to locate six rubbish collection points in 

regular intervals across Banganga that can easily be integrated into the cities’ 

waste collection system.  

 

 

 

 

 

 

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.openstreetmap.org%2Fcopyright&data=04%7C01%7CB.ODonovan-Iland%40ids.ac.uk%7Caa4833d472aa404b99f908d9ec8cb608%7Ce78be64af7754a2e9ec85e66e224b88f%7C0%7C0%7C637800911354934628%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=TIFXR0u2k0oOHAam8E9n4Ft81vivZPq6fS7kgDMKwjE%3D&reserved=0
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Credit: ©2021 DigitalGlobe, © 2021 OpenStreetMap contributors, Open Database Licence. 2021 Spatial 

data produced by GRADE feat. Samarthan. 

Emergency Services 

India was emerging from an intense wave of Covid-19 in the early stages of the 

pilot which highlighted the lack of adequate designated spaces for emergency 

interventions such as lockdowns, vaccination units, food allocation, and 

mechanisms to establish ‘self-contained’ micro zones to improve lockdowns and 

control and containments measures. 

The network maps highlighted a series of optimal solutions; 

• To designate strategic locations for emergency facilities that provide optimal 

access across the Banganga network and adequate operational space. 

• Establish self-contained micro zones that can each be served by an 

emergency facility. 

For this challenge no SOS were identified.  

 

 

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.openstreetmap.org%2Fcopyright&data=04%7C01%7CB.ODonovan-Iland%40ids.ac.uk%7Caa4833d472aa404b99f908d9ec8cb608%7Ce78be64af7754a2e9ec85e66e224b88f%7C0%7C0%7C637800911354934628%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=TIFXR0u2k0oOHAam8E9n4Ft81vivZPq6fS7kgDMKwjE%3D&reserved=0
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Credit: ©2021 DigitalGlobe, © 2021 OpenStreetMap contributors, Open Database Licence. 2021 Spatial 

data produced by GRADE feat. Samarthan. 

Gathering Points  

The spatial data was used to highlight gathering points and areas with a high 

transit of people that lead to large concentration of people and increased risk of 

the spread of Covid-19. 

No optimal solutions were identified but a number of SOS proposals were made 

to control main gathering points which include: 

• Relocating the Public Distribution Shops to an identified large open space 

located behind the Ward 25 office 

• Designating exclusive entry and exit points with sanitary controls in the New 

Market area 

• Improving the design of key bus stops.  

 

 

 

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.openstreetmap.org%2Fcopyright&data=04%7C01%7CB.ODonovan-Iland%40ids.ac.uk%7Caa4833d472aa404b99f908d9ec8cb608%7Ce78be64af7754a2e9ec85e66e224b88f%7C0%7C0%7C637800911354934628%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=TIFXR0u2k0oOHAam8E9n4Ft81vivZPq6fS7kgDMKwjE%3D&reserved=0
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Credit: ©2021 DigitalGlobe, © 2021 OpenStreetMap contributors, Open Database Licence. 2021 Spatial 

data produced by GRADE feat. Samarthan. 

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.openstreetmap.org%2Fcopyright&data=04%7C01%7CB.ODonovan-Iland%40ids.ac.uk%7Caa4833d472aa404b99f908d9ec8cb608%7Ce78be64af7754a2e9ec85e66e224b88f%7C0%7C0%7C637800911354934628%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=TIFXR0u2k0oOHAam8E9n4Ft81vivZPq6fS7kgDMKwjE%3D&reserved=0
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