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Framework for Urban Cooling Plan 
(Rajkot, Gujarat)

- Supported by UNEP
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Urban Heating and Cooling projects in India

1. Rapid assessment for District Cooling 

Potential of 5 Indian cities (Rajkot, Bhopal, 

Thane, Coimbatore and Pune)

2. Rajkot Urban Cooling Plan Framework –

focused Urban Heat Island (UHI) in the city 

and strategizing feasible interventions to create 

thermally comfortable environment

3. Building Energy Accelerator (Phase I : 

Green Building Guideline for Rajkot; Phase 

II: Guidelines on EE housing Nagpur & 
Benchmarking on energy use in 10 commercial 
& 10 government buildings

4. Zero Carbon Building Accelerator: City level 
Zero Carbon Building Road Map & Action Plan 
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• 4th largest city of Gujarat

• 22nd global fastest growing city and urban area from 2006 to 2020

Rajkot Urban Cooling Plan Framework

Reviewed National/ State/ Local context

City Level Surface and Atmospheric Temp. 
Profile – UHI (incl. Heat Index Analysis & 

correlation with cooling demand) 

Thermal and material emissivity analysis for 
prioritised areas through Drone (Micro Level)

Suggestions and Recommendations
(Urban Design, Planning, Policy, Nature based)
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Methodology for UHI

• Analysed surface Heat Island 
& Canopy Layer Heat Island 
(Boundary layer is not 
analysed)

• Used open source satellite 
image for Surface Heat 
Island (seasonal analysis for 
2010, 2015 & 2020 –
considered May for further 
analysis)

• Used data from 18 
environment sensors for 
canopy layer heat island  and 
city level heat index (2020)
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Surface Urban Heat Island
Day time (Landsat 8 – 30X30m) Night time (MODIS – 500X500m)

Challenges/ Limitation:

1. Time and Resource Constrain (short-term assignment) - Couldn’t procure and analysed high resolution imagery 

from National Remote Sensing Center (NRSC)

2. As satellite thermal imagery of 30X30m resolution from Landsat 8 for night time was not available, considered satellite 

image of 500X500m resolution from MODIS
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Canopy Urban Heat Island

Challenges/ Limitation:

1. Lack of data availability: 
• As temperature and humidity related data from 18 environment sensors was available only for the year 2020, 

analysis for atmospheric urban heat island has been undertaken for year 2020. 
• As ward level/ city wide information on electricity use for space cooling, electricity consumption figures for year 

2020 have been estimated based on secondary studies and appropriate assumptions. 
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Malaviya and Atika

Neighbourhood Level Assessment (Using Drone mounted with RGB and Thermal Sensor)

Challenges/ Limitation:

1. Considering time and resource constrain, thermal analysis through drone for land surface temperature, urban features 
and material emissivity etc. was proposed for four locations (limited to 4 sq. km of total area) for one season 
(monsoon)

2. Few potential areas were not considered for thermal survey through drone considering its close proximity to ‘drone 
flying prohibited areas’ like; Airport, Research and Analysis Wing (RAW) office and IOC depot etc.
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Example of Results (Material wise surface temperature):
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Recommendations
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Project and Site Specific Recommendations
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Other Challenges:

1. Urban heat issues and cooling solutions is not city’s priority/ mandate

2. No dedicated department/staff to coordinate or implement urban cooling solutions and monitoring impact

3. City has limited control on specific areas (e.g., industrial estates, forest land, railway etc.), which are also

governed by specific planning guidelines - creating barrier for the city to implement urban cooling

interventions.

4. Lack of dedicated policy focus and enforcement mechanisms

• Example: 1) Provision of tree plantation depending on built up area as per GDCR; 2) Reserved area under

town planning scheme and priority;

5. No demand for green and energy efficient buildings from the consumer side

6. Inadequate financial support for adoption of cooling solutions

• Example: Incentives in the form of 5% discount in the chargeable Floor Space Index (FSI) for certified green

buildings as per GDCR

7. Limited information to quantify benefits associated with urban cooling solutions, makes it hard to attract

private capital and external financing for scalable implementation.



Thank You!

Ankit Makvana (Manager, Gujarat Operations, ICLEI South Asia)

Email: ankit.makvana@iclei.org

mailto:ankit.makvana@iclei.org
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