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Framework for Urban Cooling Plan
(Rajkot, Gujarat)

- Supported by UNEP
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Reviewed National/ State/ Local context

City Level Surface and Atmospheric Temp.
Rajkot Municipal Profile — UHI (incl. Heat Index Analysis &
comorstor correlation with cooling demand)

Rajkot Urban Cooling Plan Framework

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

i

Area Population Climatic Condition
161.86 5q.km 1.7 Million Hot & Dry

4t Jargest city of Gujarat Sugge'-stlons anq Recommendatlons
22nd global fastest growing city and urban area from 2006 to 2020 (Urban Design, Planning, Policy, Nature based)
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Methodology for UHI
Step 2: Surface and Atmospheric Thermal Profile (Pan City) Neighbourhood Scale
* Analysed surface Heat Island
Activity i BN ity Activity 4 Activity 5: Step 3: Thermal analysis & Canopy Layer Heat Island
surfaceUbah - \rpanteat  NDVIAnalysis A i Heat Index o privwiiiaed s (Boundary layer is not
Heat Profile ER nalysis Qf Analyzis Analysis through Drone y lay
_ analysed)
Pan City Scale ‘ .
U e Used open source satellite
SINg Marmalized .
satellite surface Urban Difference Step 3 (Activity 2): image for Surface Heat
Heat Islan Vegetation - .
['3";;“3';']"":: (SUHI) (through index (NDVI) Thermal mapping Island (seasonal analysis for
luti thermal imagery) analysis through Drone For
Resolution} Four Identified priority 2010; 2015 & 2020 -
-_— areas, including Smart .
= | | City Area (at less than cons@ered May for further
Information/ Feel-Like 5cm x 5em resolution) ana |ySIS)
data from 18 Canopy Layer Air Quality temperature
local "';::I'I'l'"d ;““"'I“ II“Q'L '“: "":I“”'"‘ *» Surface Heat Profile
nalyss an ased on .
environment {tamparature at M:pping temperature * \Various urban e Used data from 18
SENsSOrs 10m height) [Used AQI Data) and humidity features and .
data material emissivity environment sensors for
[ 1. City level urban hotspots and cold spots were identified ] Canopy Iayer heat ISIand and
2. Four prioritised areas were selected for thermal analysis through drone at neighbourhood scale C|ty |eve| h eat in d ex (2020)
ICLEI
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Surface Urban Heat Island

Day time (Landsat 8 — 30X30m) Night time (MODIS — 500X500m)
N

Ishwariya Park .

Ghanteshwar Area-._

- ~» Barren Land

-~ Lati Plot Main (Small Scale Industries)

Smart City Green Field ]
Development (Barren Land) -}

- Marketing Yard

Challenges/ Limitation:

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

from National Remote Sensing Center (NRSC)
As satellite thermal imagery of 30X30m resolution from Landsat 8 for night time was not available, considered satellite

LST Above Median (Day Time)

[ Jos-1c [l 35-4°c
[J1-15c Il 4-45°C

VavdiArea (GondalRoad) ~— R

Kothariya Area (Gondal Road) ~

[ 15-2°c [l +5-5°C Temperature (°C) Statistics
. [ 2-25°c lls-55C B I3[ J3 MinTemp.- 28.25°°C
0 15 3 I 25-3°c lls5-6c B 2o Max Temp.- 31.17°C
s Kilometers A Total hotspot area — 76.26 sq.km above 39.5 °C (Median) [l 3-35°c [l s-65°c Mean Temp.- 29.78°C
ICLEI : : : :
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Canopy Urban Heat Island
Relative Humidity, May 2020 ‘Feel Like’ Temperature, May 2020 Temperature (°C)

29 30 31 32 33

Area Estimated total
Property electricity consumption
Ward of Tﬂt'::" m"ﬂf Total no. f}f density3? for space cooling in Development characteristic of the Surface and Feel Like
ward residential commercial i i )
Number (s erties roperties (properties/ residential and ward Temperature
Iv:r?l] prop prope sq. km) commercial properties
(Million kwh/ year)

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.

demand for space cooling as feel like temperature
compared to average, with high (39°C)
property density.
ICLEI : : : :
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Neighbourhood Level Assessment (Using Drone mounted with RGB and Thermal Sensor)
Malaviya and Atika

Temperature (°C), Day Time

Median (39.5°C)

LST Below Median

Bl -nsc s '\
W 0s-11°c
I 10-105°c

B ss-0C u,‘
Bl e-osc \

Bl es-oc

Bl c-esc b
Bl 7s-ec
Bl -7sc
Bl es-7c
B s-65c
B s5-6c o
Bl s-ssc
B +s-5c
B +-45°C

2
B 3s-4c
Js-357C 4
25-3°C
B 2-25°C e/
- -
»

Challenges/ Limitation:

Material Found

Temp (°C)

Smart City — Green Field

41

Bitumen coated roofs

Type of Built Form:

Silver coated metal
sheets

Barren land, Water Body,

Scrap material storage

|36t039

Material Found Temp (°C) |
Tree Cover 31to32
Bare Ground

Vegetation

Concrete Roof 39
Reflective roof 361037

Surface Temperature:
Water Body - ~35°C
Barren Land - ~43°C to 45°C

Green coated metal Sheet |39

Red clay roof 36t037

Malaviya & Atika

Type of Built Form:

Dense Tree Cover
mh—.s:nn'q :

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 sg. 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 I0C depot etc.

SOUTH ASIA
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Example of Results (Material wise surface temperature):

CRDF #oemeoer - Developing a Standard Urban Heat Island Effect Mapping Methodology

Base Colour of Base material Post roofing Potential
Sr. material Roofing 1 | intervention | temperature
roofing temperature
No. of intervention . temperature reduction
intervention (°C) - -
roofing (°C) range (°C)
Heat resistant
1 ) White 36.3 °C 34.9 °C 1-2.5 °C
tiles
2 White roof paint | White 36.4 °C 34 °C 1.5-3°C
Shadow from
3 the nearby Shadow 36.3 °C 33.7 °C 2-3 °C
tree/vegetation!?
Concrete | Shading from
4 | roof green garden Green 36.3°C 34.2 °C 2-3 °C
matt!®
5 China mosaic Multi-color 36.7 °C 35.3°C 1-3 °C
m Green roof
having garden
6 { g_g / Green 36.4 °C 32.8°C 2-4 °C
vegetation on
roof)

ICLEI

Local Governments
for Sustainability

SOUTH ASIA

Construction activities

Stone paving

40 to 41
36to 37

40.5
36.5
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Recommendations
,:-::':"_. ‘:;2-:_“ ,:j_‘f_'—_‘i Sy - ':.___-_-f‘:‘:-:\\ ‘,_—j'i'_—_,‘:‘:ﬁ::\ /J,j_’,“_'—"‘:-:l\ / /’.:;'Z'T %;1\:\
Za S\ Va N a N\ Va N\  implement X 7 N
_f',/ H \\‘\" "':/ Poli \\\'\ !;‘:;’ \\\“ I}:f“ \\T'\ rf;/; mp ement \\\\ {_.r’!-‘r ‘\:\‘
f’f E.StabHSh ~‘\\ !'rr . cy . W\ f‘ Implement "\‘\‘l j"., Implement ‘,I\\ !‘J,- i]O‘tS tO \ f;’ A
/! cooling cell and'| /! implementation’| ! . H ; B ' Ad t d
t o i ||l planning i (1 cooling ) [ gooncirate || | | Advocateand |
\'\ preparelong \\ and financia !/ AT ! | \\, interventions // | |\ " // | \\ Promote /)
.\\'\_\ term strategy,/ \3, incentives 7/ .\\\ J xff \\\\\ z’f‘f \:\ C(l)O ing :’,ff n\\\ f’_.-f’
/4 \o. ... solutions ./ 7
N N N4 N N, N
City administration needs
A cooling cell within the tor;])\a){the r(t)'|e (t)fand
i anchorto motivate an
Short Smart City SPVRSCDL can Reflective surfaces and enable coordinated
Term coordinate with multiple lighter colour at urban - -
stakeholders g action, On-board various
roofs, walls, and stakeholders
pavements, Expand green
cover and tree canopy,
Increase shading and
permeable surfaces, Adopt cooling solutions in
. Undertake a heatisland Develop guideline to Involve community as a upcoming municipal
Medium mapping exercise, support the effective key stakeholder for buildings, Create
Term Undertake city wide tree developmentof green cooling policies
density analysis cover and land zoning
Incorporate appropriate
cooling measures and
Long
Term

solutions in upcoming TP
schemes, Promote voluntary
green building certifications,

ICLEI

Local Governments
for Sustainability
SOUTH ASIA

in @ manner corresponding
to the certification
level/grade achievedin
Monitor& feedback for
implementation of cooling
intervention

Offer tax incentives

Offer incremental benefits

green building certification,

Improve blue spaces,
Promotewind-induced air
flow, Promote energy
efficiency, energy audit to
reduce waste heat, Reduce

Adopt cooling solutions in
upcoming municipal

knowledge material of use

buildings, Create
knowledge material of
caseswhich highlight and use cases which highlight
quantify the energy and and quantify the energy
cost savings and cost savings

Adopt emerging

and neighbourhood level
Ankit Makvana, Manager, ICLEI South Asia, April 12, 2023, New Delhi

air pollution

technologies/approaches

by tapping into private
sector finance, Preparea

Undertake awareness
guidebook on building

campaignsto educate
citizens on the heat
island effect and
solutions to addressthe
same at the building
scale.

cooling solutions
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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.

nnnnnnnnnnnnnnnn Ankit Makvana, Manager, ICLEI South Asia, April 12, 2023, New Delhi
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Thank You!

Ankit Makvana (Manager, Gujarat Operations, ICLEI South Asia)
Email: ankit.makvana@iclei.org
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