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Jaipur's northern and eastern landscape is blessed with with an ample

amount of natural resources. The Development Plan 2025 earmarks this 4
zone as the Ecological zone and Green Zone comprising Reserve Forest, /
Protected Forest and Aravalli Hills respectively with a total area of Vi
93 sq km.The framework pushes fo conserve this natural heritage and 1
further intensifying it with encroachment control, afforestation drives, 1
promoting native species and soil and water conservation practices. " I
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Energy and
Technology
Intervention Zone

This zone addresses the spatial and technological
dimensions of active cooling systems, focusing on
modern performance standards and their optimal
placement within the urban fabric and associated
renewable energy installations.

City-level solar generation has potential fo offset
35 per cent of the fotal residential cooling load

in projected scenarios of 2037. Similarly various
other renewables energy streams like biomass,
municipal waste and waste heat from industries,
ambient environment and geothermal energy can
substantially offset local cooling loads.

Bt = ) ol

’

1
I
I
1
1

-

Y4 \ H H
interventions
7 i B i

Adaptive Resilience Zone

This zone largely addresses the municipal
area and aims fo regulate indoor and
outdoor temperatures fo ensure cooling
equity. Practices that demonstrate

good adaptive performance need to

be understood and pushed for scaled
uptake. Interventions include pushing
passive design principles and thermally
efficient materials for redevelopments and

refrofitting drives with cool roofs, reflective
paints and shading devices and working on
their market feasibility.

shading devices, use of low-heat
absorption materials in pavements are
some of the key measures. Bodies that
regulate urban design and architecture in
Jaipur like Jaipur Development Authority,
Jaipur Municipal Corporation and UNESCO
World Heritage Committee are crucial for
planning and implementation.

Microclimate enhancement becomes
important for Jaipur's landmarks and
nodes considering high fourist influx in
the city. Increasing free canopy, fountains,
permanent and retractable UV-resistant
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Technology intervention zone

1

i

i This zone is identified based on compatibility of land
i uses, their energy use and socio-economic status of
E wards. These interventions involve development of

¢ infrastructure and delivery of Cooling as a Service

! in redevelopment and retrofitting to accommodate

1 cooling technologies that are more suitable, efficient
1 and economically feasible considering future

i advancements.
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Thermal Hazard in Jaipur Cooling Energy Demand Prioritisation of Wards for Urban Cooling Framework:

designed cross-subsidization mechanisms linked to carbon credits and This urban cooling framework is a planning approach

* Jaipur's 250 wards face different levels of heat.This is primarily driven Projecﬁons cool i ng In‘l‘e rve n‘l‘ions A Th ree.Tier stra'l'egy
by the intensity of built-up fabric, lack of green-blue infrastructure, and
other related anthropogenic activities. CSE estimated that residential space cooling in Jaipur will more than triple * A prioritization matrix was developed based on the integration of four primary Jaipur faces mounting heat stress that threatens public health, productivity, and
« India’s National Building Code 2016 - Model for Adaptive Comfort - by 2037 (approximately 1,700 MU from the current level of 450 MU).Two factors: thermal delta, population density, green-blue infrastructure, and quality of life.To restore the city o ambient temperature thresholds established
ol bidnt G ture threshold at 35.5°C t id methodologies were selected: one considering the India Cooling Action economic status across 250 wards of Jaipur. by the National Building Code (NBC), a comprehensive three-pronged cooling
e Tk o Oyl gl IeMp Ui EN G 8 754 CPrRYI0% Plan (ICAP) and the other considering socioeconomic variabilities. Both L . S ; P trateqy i tial that saf ds existi d blue infrastruct
indoor thermal comfort to its citizens at 32°C. ol dloaletwiole Hplen (i reepeall & AB rer o o ana destcidhd « The matrix yielded 38 high-priority wards and 172 medium-priority wards S L‘?l QQYTB esTs_en :9 —?n? d“ sa _egudor S existing Gllreen. TT}”_ Ueil_” rasiructure
i i i iti inur i i while integrating time-tested passive design principles with innovative ener
F RA M Ewo R K « Departure from this threshold was classified into five thermal zones cooling demand, and later normalized fo arrive at demand projections. Further, wherelinisiyeniiony Willbe citicdlogieg! Jolpursgrania coglihg demend and Techn%logygsoluiions mikr))red to the cﬁy'spuniqﬁe urban landscape. ¥
based on temperature delta: Zone 1 (<6°C), Zone 2 (6-8°C), Zone 3 commercial cooling demand could reach 800 MU by 2037. 88 per cent of these wards are dominated by low-income households, ) i . ) | 3
(8-10°C), Zone 4 (10-12°C), and Zone 5 (>12°C). demanding cooling equity considering the ICAP goal of thermal comfort for all. This framework draws upon Jaipur’s centuries-old wisdom in heat-resilient
Fo R JAI PU R Jaipur's 13 t of wards fall in Zone 4 and Zone 5, which B LA0UD R e TN . R R R architecture and combines it with contemporary climate science to create an
* Jaipurs 15 per cent of waras fall in Zone 4 and Zone o, whic £S5 3 1,695.94 equitable, sustainable cooling paradigm for the modern city.
represent high and extremely high heat intensity. 35 per cent fall in SI=Mra00 - LB S T O R e o G R % 4 R O O G IE M ENTT O AR : 3 : Y
Zone 3 (moderate-high) and 48 per cent in Zone 2 (moderate-low) o |
heat intensity. This thermal hazard mapping informs ward-level heat % § 19000 LS Ee 8 e UL TR BALS & b .1 Rzl g%} L2t ¢ : . * THREE-TIER FRAMEWORK
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Tier 1: Green and Blue Tier 2: Adaptive Resilience - Methodology for Enabling Thermal Comfort
Infrastructure - Natural Coolth Learning from Heritage A
I\
The first tier focuses on recognizing and amplifying the inherent cooling Jaipur’s historic built environment has withstood harsh climatic conditions ,’ ‘\
potential of Jaipur’s natural resources. Green spaces, waterbodies, and for centuries through ingenious passive design strategies. This tier seeks / \\
ecological corridors provide essential ecosystem services that regulate urban to translate fraditional cooling wisdom info contemporary development 9/ hid B o Sl gE R MR RO S S TR f i
temperatures, yet these assets face increasing development pressure. practices, ensuring that modern construction benefits from time-tested '/' -\'
. principles of thermal comfort. - T 7 N
?r'l'.m?g'c Approach : : k : . ; Reduce 5% cooling energy Strengthen Regulations: Update by-laws, :
is tier requires strengthening the regulatory framework through revised Strategic Approach ) AltacHative Integration of alternative fuel from demand due to use of enforce ESCBC & ENS. and mandate 1
bylaws, economic instruments, and spatial planning policies that explicitly Key interventions include promoting cool roofs and reflective materials, | fuel switch city and peri urban areas fo efficient efficient cooling system rooftop solar on suiTol;Ie buildings |
value environmental goods and services. By quantifying the cooling optimizing building orientation and shading, enhancing thermal insulation, : cooling systems \ : :
benefits of parks, lakes, anq free canopy in economic terms, sgch as and incorporating natural vennIaI!on principles denved.from Jaipur’s : Infroduction of efficient cooling- 5°C reduction in indoor ( Support Uptake: Introduce financial :
transferable development rights, we can build the case for their protection architectural heritage. These passive measures reduce indoor temperatures I Technology DCS, CHP.VAM temperature | strategies and schemes to expand 1
and enhancement within urbqn developmerﬂ plans. Zoning regulations, wh_ile_ moderai?ng outdoor. heat islqnd effects, creating comfort both inside I & energy Low-cost passive cooling rooftop solar, neighbourhood DCS, [
transferable development rights, and green infrastructure mandates must be buildings and in surrounding public spaces. : integration measures- cool roof kund CHP in industrial areas. :
recalibrated to preserve the spatial integrity and ecological functionality of Crucially. this i : : i ] 3 ] A
{ y, this tier emphasizes equity and accessibility. Through carefully Micro climate enhancement
these natural cooling systems. I ( Plan Utility Spaces: Reserve land for :
| |
| |
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The goal is not merely conservation but strategic expansion—creating climate finance, cooling interventions can be extended to economically Reduce grid Integration of solar PV based 30-35 % electricity . 5CS hLI'bs' bio-Cl\LG nT’IGr.SW.M sTat_ionls, to bundle sustainable and equitable cooling solutions
interconnected networks of green and blue infrastructure that maximize disadvantaged communities that bear disproportionate heat burdens. dependency energy generation demand offset from grid airy clusters, and pallefization units in for rapidly fransforming urban regions in a warming
cooling effects across neighborhoods, with particular attention fo heat- Socioeconomic mapping will identify priority zones where passive cooling — grizones. J world. It involves safeguarding existing green and
vulnerable communities. retrofits can deliver maximum social benefit, ensuring that climate blue infrastructure while integrating time-tested
s e B adaptation serves the entire urban population. e —————- r Multi-Tiered Intervention Strategy for Cooling Demand Management \' -------------- £ pt‘;fr""’;;;?iglz;:gz'spf'g:t‘;“’g':“':::‘r’:t‘i’; ?:;'flfgzd
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] Municipal boundary )\ |  Priority wards for targeted [Egg{;péﬁgiégﬁgﬂg?d for focused | cooling which could be adopi_ed in GI_S-basec:i master
[ Heritage boundary - J | cooling interventions I plans to ensure energy security, cooling equity and
B Green area Tier 3: Energy and 1% . ; : local co-benefits of better liveability, air pollution and
Notsibodios | City’s future cooling Ward-wise cooling energy demand | heat mitigation
I energy demand 5
TeChnOIOQY Iniegra“on : Socif:;conomic dssessment : This work is a continuation of the Heat Toolkit for
The third tier addresses the spatial and technological dimensions of | profile of city Ward-wise vulnerability assessment | I.’Iannlng_ and Design of Habitat in Climate Risked
active cooling systems, focusing on modern performance standards I oy I Times which gave a methodology fo evaluate heat
and their optimal placement within the urban fabric. As demand for I City's ene;rgy ok 7 I stress at the city. neighbourhood and local scales
mechanical cooling grows, strategic planning becomes essential | FQIBUTHRTON groqui>ecneioy SNakpIen | based on the impact of land-use intensity (private
to manage energy loads, ensure equitable access, and minimize / Presence of blue and T o 8 Y ey & \ vehicles, air condlhonel:s, lndt_ls_h:les, etc.) and
environmental impact. / green infrastructure Availability of natural sink \ anthropogenic activities.
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Strategic Approach § / Thermal delta \\
This tier employs land use compatibility analysis and proximity mapping g variation zoning o S ~
to identify zones where district cooling systems, renewable energy pm——— Y. Clas_smed .58 L%W 3 L_ess than 08 C pal X% BT, -
. 3 P ; ; " Medium - 8-12 °C; High- >12 °C
installations, and efficient cooling technologies can be most effectively J \

deployed. By integrating these findings into Town Planning (TP) schemes,
development regulations and creating incentives for renewable energy- . g ; ) 1 [ .

powered cooling solutions, we can create enabling conditions for Jaipur master development plan T High LST | Heat stressed area | High thermal discomfort CENTRE FOR SCIENCE AND ENVIRONMENT
oGl model suh o Caolng 0. Seie” & : | 4 Rpaaia ol gt nt 4
centralized, efficient cooling infrastructure serves multiple buildings or ) Website: www.cseindia.org : o
05! 210 20 30 40 km neighborhoods through shared networks.




