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Rising Extreme
Heat Risks in India

The world is approaching the 1.5°C global warming exposing nearly 76% of the population to extreme heat
threshold far more rapidly than previously anticipated, conditions.(Fig.1) Large parts of western and central India-
with 2024 emerging as the hottest year on record both including Gujarat, Maharashtra, and adjoining regions
globally and in India.! This accelerated warming has emerge as concentrated hotspots, with a high proportion
pushed extreme heat to the forefront of climate risk, of districts in the very high-risk category. Similarly,
transforming it from a seasonal concern into a persistent districts across the Indo-Gangetic plains, particularly
and systemic challenge. Globally, heatwaves cause an in Uttar Pradesh and Bihar, exhibit elevated risk levels,
estimated 489,000 deaths each year between 2000 and driven by a combination of high population density, rising
2019, with Asia accounting for nearly 45% of this toll, temperatures, and underlying vulnerabilities.’ In contrast,
highlighting the region’s high exposure and vulnerability relatively lower risk levels are observed across parts of the
to extreme heat.> Extreme heat is often described as an northeastern region. These spatial disparities underscore
invisible disaster. Unlike floods or cyclones, it rarely that heat risk in India is not uniform but shaped by the
leaves behind physical destruction, yet its impacts are interaction of climatic, geographic, and socioeconomic
widespread and cumulative. Across geographies, heat is factors across regions.

increasingly shaping public health outcomes, economic
Between 1992 and 2015, more than 24,000 heat-related

productivity, infrastructure stress, and environmental
deaths were recorded® and recent estimates indicate that

stability.

more than 1,000 deaths occur annually due to heatwaves,
Within this global context, India represents a critical with severe events capable of causing substantial
geography of risk. In 2025, India’s annual mean mortality over short durations.” Beyond mortality, heat
temperature was 0.28°C above the 1991-2020 average, stress is projected to impose substantial economic costs.
making it the eighth warmest year on record since 1901.? The International Labour Organization (ILO) projects that
Projections indicate that heatwaves are expected to occur 5.8% of total working hours could be lost to heat stress by
three to four times more frequently compared to the 1976- 2030, equivalent to approximately 34 million jobs.? India
2005 baseline, with their durations nearly doubling by the also shows the highest overlap between population and
end of the 21st century.* heat-related limitations, with around 100 billion lost

safe hours for younger adults and over 1 trillion for older
Exposure to heat is also widespread. Around 57% of adults.®

districts fall within high to very high heat risk categories,

India shows the highest overlap between population
and heat-related limitations, with around 100 billion
lost safe hours for younger adults and over 1 trillion for
older adults.
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57% of Indian districts, home to three-fourths of the population, now

face high to very high heat risk

Delhi’s urban
districts face
rising heat — over
half are at

very high risk

On the western coast,
Gujarat, Maharashtra,
Goa, and Kerala

are facing the heat
with more than 75%
of their districts under
very high risk

Many districts in the
agriculturally important Indo-
Gangetic plains of Uttar
Pradesh and Bihar face high to
very high risk

Heat Risk Index .
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Fig. 1: District Level Heat Risk in India (Source: CEEW District Heat Risk Assessment, 2025)

Heatwave occurrence in India has traditionally been
concentrated in the pre-monsoon period (March to
June), with central and northwestern regions exhibiting
higher frequency relative to the rest of the country.
However, recent years have demonstrated a marked
shift in both the intensity and spatial distribution of heat
events. In 2024 alone, India recorded 536 heatwave days
across meteorological subdivisions, with several regions
experiencing temperatures exceeding 40°C for prolonged
periods that resulted in over 44,000 reported cases of
heatstroke.'* These trends indicate that extreme heat is no
longer confined to specific geographies but is emerging as
a nationwide public health and development challenge.

Climate projections further reinforce this trajectory.
Under an intermediate scenario (RCP 4.5), India’s average
temperature could increase by 2.4°C by the end of the
century, accompanied by a 55% rise in warm days and a
70% rise in warm nights under RCP 8.5 scenario.’ These
changes are likely to exacerbate existing vulnerabilities,
particularly for informal workers, urban poor populations,
and climate-exposed sectors. Collectively, these trends
underscore a fundamental shift: extreme heat is no longer
an environmental issue alone - it is now a mainstream
public health, economic, and governance challenge.
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IMD Seasonal Outlook for 2026

Each vyear, between March and May, the India
Meteorological Department (IMD) releases seasonal
outlooks that provide early indications of temperature
trends and heatwave likelihood, increasingly serving as

a key tool for anticipatory planning. These outlooks are
updated on a monthly basis during the heat season to
reflect the most accurate forecasts. The latest seasonal

outlook for 2026 was updated on 31st March, 2026.
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Fig 2: Probability forecast of April to June 2026 (a) Maximum Temperature, (b) Minimum Temperature (¢c) Anomaly of

Heat Wave Duration'?

Probability forecasts for the April-June 2026 hot weather
season indicate that maximum temperatures are likely
to remain normal to below normal across much of
India, except in eastern, northeastern, and parts of
central and adjoining peninsular regions where above-
normal temperatures are expected (Fig 2a). Minimum
temperatures are projected to be above normal over most

parts of the country, with some regions of Maharashtra
and Telangana likely to experience normal to below-
normal conditions (Fig 2b). Additionally, an above-
normal number of heatwave days is expected across parts
of eastern, central, and northwestern India, as well as the
southeastern peninsula (Fig 2c).
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Evolution of Heat Action Planning in India

India’s journey toward institutionalised heat governance
began with early state-level efforts, notably in Odisha in
1999 following more than 2,000 heatwave-related deaths
in 1998.' This was followed by a landmark shift in April
2013, when Ahmedabad became the first city in South Asia
to adopt a formal Heat Action Plan (HAP) - a coordinated
framework combining early warning systems, health-
sector preparedness, and community outreach, developed
in partnership with the Indian Institute of Public Health-
Gandhinagar (ITPH-G) and the Natural Resources
Defense Council (NRDC)."* A follow-up evaluation of
the HAP in 2018 found the plan may have contributed to
approximately 1,190 fewer deaths per year on hot days in
the years following its full implementation, with mortality
on the hottest days (245°C) declining by around 27%
relative to pre-HAP baselines.'”> The Ahmedabad model
diffused rapidly: both national and state governments
have worked with over 100 cities and districts to develop
HAPs, with more than 20 states adopting some version of
a seasonal heat preparedness framework.

Aspect Traditional HAPs

Institutionalisation No clear legal authority;
weak enforcement and

accountability mechanisms

Financing Mechanisms  No dedicated budget
lines; reliance on ad hoc

departmental resources

Approach to Heat Risk Treated as a short-term,
seasonal emergency

Risk Assessment & Data  Limited use of localized

Use data; absence of formal risk
assessments

Monitoring & No national repository;

Accountability limited mechanisms to track
implementation

Technical Thresholds Standardized IMD thresholds

with minimal regional
adaptation

Nature of Interventions
(awareness, advisories,
emergency actions)

Governance & Predominantly state-
Ownership led; limited role of local
governments

Focus on immediate response

A March 2023 assessment by the Centre for Policy
Research (CPR), the first systematic review of HAPs in
India, documented substantial gaps in plan design and
implementation. Reviewing 37 plans at the state (15),
district (13), and city (9) levels across 18 states, the study
found that most plans were insufficiently grounded inlocal
context and relied on an oversimplified understanding
of heat hazards.'® Only 2 HAPs explicitly conducted and
presented vulnerability assessment, while only 11 referred
to funding sources, of which 8 directed implementing
departments to self-allocate resources without dedicated
budget. Critically, none of the plans articulated a clearlegal
mandate, undermining administrative accountability and
weakening incentives for implementation, particularly
within resource-constrained implementation agencies.

Evolving HAPs

Increasing integration within State Disaster
Management Authority (SDMA) frameworks and
alignment with the Disaster Management Act, 2005.
Maharashtra State Disaster Management Authority
(MSDMA) led the rollout of localized Heat Action
Plans."”

Early efforts to identify structured financing pathways
through suggestive Centrally Sponsored Scheme (e.g.,
Varanasi, Churu HAP)

Transition toward before heat season preparedness and
long-term resilience planning

Growing inclusion of Heat Vulnerability and Risk
Assessments (HVRA) for ward-level planning - Jodhpur,
Thane, Varanasi, Churu and Mahesana HAP

Continued absence of a national repository and
implementation tracking, alongside a shift from health
department-led plans to broader cross-departmental
ownership for HAPs

Continued lack of localized, health-based thresholds,
despite more targeted and refined IMD forecasts

Expansion toward structural and preventive measures
(cool roofs, passive cooling , greening, shading)

Greater district and municipal ownership; rise of city-
level HAPs (e.g., Jodhpur, Churu, Varanasi)

Table 1: Transition in Heat Action Planning in India: Comparing Traditional Frameworks with Emerging Practices
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Fig. 3: Evolution of Heat Action Plans in India

Advancing Heat Action Planning in India: Emerging Components and Approaches

Over time, HAPs in India have evolved from primarily Building on this evolution, present-day HAPs go beyond
response-oriented documents to more comprehensive, early warning and awareness to incorporate risk-
risk-informed planning tools. This section outlines the informed planning, targeted interventions, community
key shifts and emerging components that define next- engagement, and institutional mechanisms.

generation HAPs. The evolving scope of HAPs is reflected
in the structure of recent plans, such as the Varanasi HAP
(Figure 4).

/" Sustainable Cooling & Urban h
\ Situations /

‘

4 Community Engagement & S
¢ IEC and Public Awareness L Last-Mile Delivery /

- J - J

Figure 4: Core Components of Traditional and Evolving Heat Action Plans
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1. Risk Assessment & Climate Analytics

A defining feature of next-generation HAPs is the
integration of HVRA, informed by the Intergovernmental
Panel on Climate Change (IPCC) Sixth Assessment Report
(ARS6, 2022) framework where heat risk is conceptualized
as a function of interaction between hazard, exposure,
and vulnerability. The hazard component refers to the
occurrence, intensity, and duration of extreme heat
events.
of populations, infrastructure, and assets with these
hazardous conditions. (e.g. Population Density, Land
Surface Temperature). Vulnerability is determined by two
underlying dimensions: Sensitivity and adaptive capacity.
Sensitivity reflects the degree to which populations
are likely to be adversely affected by heat, shaped
by physiological, demographic, and socioeconomic

Exposure captures the spatial coincidence

Hazard

Risk

Exposure

characteristics. (e.g. Slum population density, Built Up)
Adaptive Capacity denotes the ability of individuals,
communities, and institutions to anticipate, respond to,
and recover from heat-related impacts. (e.g. Green Cover,
Healthcare Access)

These components do not operate in isolation. Risk
is further amplified in contexts where high sensitivity
coincides with low adaptive capacity. This approach
recognises that heat risk is uneven and shaped by
environmental, social, and infrastructural factors,
enabling targeted interventions such as cooling, water
access, and outreach in high-risk wards including
measures like the installation of a net zero cooling station
under the Jodhpur HAP in a high-risk ward."®

Vulnerability

Sensitivity

Adaptive Capacity

Legend N

D Prabhag Samitee boundary
I Water bodies
@) Urban health centres
©  Parks
Roads
[ Electoral ward boundary
Risk
[ very low
[ ow
[ Moderate
I Hign

—— NH_JODH
B wetorbodie

Risk score

AN

Figure 5 (a): IPCC’s AR5 risk assessment framework equation?® (b) HVRA maps from Thane and Jodhpur HAPs?°
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Increasingly, HAPs incorporate climate trends and
projections, temperature,
humidity, and the National Oceanic and Atmospheric
Administration (NOAA) Heat Index, enabling cities to
anticipate future risks. For instance, the Thane HAP
highlights that extreme warm nights are projected
to increase more than extreme hot days, with felt
temperatures up to 3°C higher than dry temperatures due
to humidity, alongside future projections under RCP 4.5
and 8.5 scenarios.

including  near-surface

2. Sustainable Cooling & Urban Solutions

Cooling is emerging as a central pillar of heat risk
reduction. National frameworks such as the India Cooling
Action Plan (2019), supported by updates to Model
Building By-Laws incorporating passive design measures
like high-albedo materials, improved ventilation, and
permeable surfaces, along with state initiatives such as
Telangana’s Cool Roof Policy, are driving the adoption
of energy-efficient cooling strategies.”? City-level HAPs
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are increasingly integrating cool roofs, shading, cooling
centers (Jodhpur HAP) and are now advancing towards
introduction of blue-green infrastructure interventions
to reduce ambient temperatures and improve thermal
comfort. Evidence from Hyderabad shows these measures
can deliver 20-22 kWh/m? in annual energy savings and
reduce AC demand by 14-26%, with added air quality and
emissions benefits.”

3. Community Engagement & Last-Mile Delivery

HAPs are also moving beyond awareness campaigns
toward active community participation and last-mile
implementation. Early warnings are increasingly
translated into locally accessible formats and
disseminated through community networks, ensuring
usability for vulnerable groups, as seen under the Jodhpur
HAP.2 Partnerships with community-based organizations
and community-led approaches are also informing
solution design, particularly in informal settlements.

Img 1: Community-based dissemination of colour-coded heat early warnings under the Jodhpur HAP led by Mahila

Housing Trust

4. Institutional Mechanisms & Financing

Recent HAPs reflect stronger government ownership
and institutional coordination, with the establishment
of steering committees and pre-season stocktaking
processes (Thane, Varanasi and Churu HAP). There is
increasing alignment across departments and integration
within SDMA frameworks, bringing labour, health,
urban development, water supply, housing, municipal
administration, education, transport, power, public

works, and social welfare organisations into formal
coordination mechanisms for more integrated and cross-
sectoral planning and implementation (Uttar Pradesh
State Disaster Management Authority [UPSDMA] HAPs).
Importantly, HAPs are beginning to identify financing
pathways including convergence with centrally sponsored
schemes, municipal budgets, and Corporate Social
Responsibility (CSR) funding to support implementation
of proposed interventions (Varanasi, Churu and
Mahesana HAPs).
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Strategy | Description

Implementing
/ Supporting
Authority

Cool Implement Long-
Roof a cool roofs term
program using
innovative
technologies
such as
reflective
paints to help
regulate indoor
temperatures,
especially in
urban heat
hotspots.

Varanasi Nagar
Nigam

Timeline

3-4 years

Estimated | Municipal | SDRE/ | NDRF/ | Other
budget Fund SDMF NDMF | funding
allocation | support | support | source
- Municipal - - PM
funds Awas
Yojna-
U 2.0,
AMRUT
2.0

Table 2: Preparedness measures, timelines, and financing provisions (Varanasi HAP)

Together, these components mark a shift from reactive heat management to initiating proactive, risk-informed and

implementation-oriented planning.

Evolving National Framework for Heat Risk Management

India’s heat risk governance framework has been
progressively formalized under the leadership of the
National Disaster Mangement Authority (NDMA),
particularly through the National Guidelines for
Heatwave Management (2016, revised in 2017 and 2019),
which outline key components including prevention,
preparedness, response, public awareness, and inter-
agency coordination.”® The guidelines also extend
beyond emergency response to incorporate medium-
and long-term measures such as urban heat mitigation,
built environment adaptation, and strengthening of
institutional systems. Implementation is supported
through pre-season preparedness activities, national
and state-level reviews, seasonal advisories, and risk
communication campaigns. In parallel, coordination with
the IMD has strengthened early warning systems through
impact-based forecasting at city and districtlevels, with an
extended 5-day prediction window enabling more timely
activation of HAPs and targeted response measures.*

Additionally, NDMA has introduced a suite of targeted
advisories and handbooks designed to protect the most
at-risk populations and infrastructure. This includes
an Advisory for Protecting Informal Workers*, which
identifies them as a priority group and recommends
measures such as heat-safe working hours, access to
drinking water, and shaded rest areas for the outdoor
workforce, alongside an Advisory on Heatwave Protection
in Housing and Human Settlements*® which integrates
passive cooling and nature-based solutions into urban
and rural settlement planning. Furthermore, the House
Owners’ Guide to Alternate Roof Cooling Solutions®
provides a technical toolkit for citizens to implement
affordable and easy-to-adopt measures that can reduce
indoor temperatures by up to 5°C, highlighting that roofs
can contribute up to 70% of building heat gain and can
be mitigated through reflective and insulation-based
interventions. This is further complemented by NDMA’s
2025 cooling shelter guidelines, which strengthen the
focus on scalable cooling solutions within India’s heat
action planning.*
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NDMA Cooling Centre Guidelines

Guidelines for Coolingd

centers

vy (NDMA)
Authority €
\“m,manu;ﬂ"” y
National D! Goumnw'\ioﬂndm

Provide safe, thermally comfortable
spaces during extreme heat events

Site selection in high-risk areas
Retrofitting of existing buildings
Ventilation & cooling design
Capacity planning

Operations & maintenance protocols

Why it Matters:

Supports immediate, community-level heat relief,
especially for populations lacking access to indoor
cooling.

Box 1 - Key Highlights of NDMA Cooling Centre Guide-
lines

Strengthening Financing Pathways for Heat
Resilience

A major advancement in national heat governance has
been the expansion of financing mechanisms to support
both immediate response and long-term risk reduction.
Under the Disaster Management Act, 2005 and the
Fifteenth Finance Commission (2021-26), dedicated
mitigation funds such as the National and/ State
Disaster Mitigation Funds (NDMF/SDMF) have been
operationalised, marking a shift from post-disaster relief

spending to pre-disaster investments that reduce risk and
impacts.? In September 2024, the Ministry of Home Affairs
(MHA) issued a notification enabling the states to utilise
mitigation funds for heatwave-related interventions.*
This enables states to design and implement projects
that reduce heat exposure and vulnerability, including
climate-resilient and community-level interventions.

In parallel, states that have notified heatwave as a state-
specific disaster can utilise the SDRF provision for
heat-related preparedness, relief, and compensation.
Currently, 11 states have already notified heatwaves as
state-specific disasters.* States are permitted to use up to
10% of SDRF allocations for locally notified disasters that
are not included in the national list, subject to approved
norms and guidelines. This enables support for ex-gratia
assistance, compensation for crop and livestock losses,
and capacity-building of frontline responders®.

Further, the Sixteenth Finance Commission (2026-31) has
recommended the inclusion of heatwave in the national
list of notified disasters, which would expand access to
financing for relief, preparedness, and mitigation, while
reinforcing recognition of heat as a major disaster risk.*

Emerging National Frameworks and Operational
Guidance

Building on earlier guidelines, NDMA is currently
advancing a new generation of operational frameworks
aimed at making HAPs more locally owned,
implementation-focused, and financially viable. The
proposed National Heat Mitigation Framework is
expected to provide a structured menu of interventions
that can be integrated into state, district, and city planning
processes, while also aligning these interventions with
available financing streams.

In parallel, NDMA is developing detailed guidance on
the utilization of SDMF and NDMF for heat mitigation
projects, which will clarify procedures for project
identification, fund access, monitoring, and evaluation.
This is expected to address a critical gap by enabling states
to convert HAPs into bankable and scalable investment
pipelines.

Altogether, these developments signal a marked
strengthening of national leadership in heat risk
governance. The convergence of policy frameworks
and financing mechanisms has enabled a transition
from fragmented and reactive responses toward a more
institutionalized, anticipatory, and implementation-
driven approach to heat resilience.
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State and City Leadership Case Studies

India’s strengthening of national framework for heat
risk management has enabled several states and cities
to move toward more institutionalized, finance-linked,
and implementation-oriented approaches. While levels
of maturity vary, several states and Urban Local Bodies
(ULBs) demonstrate emerging models of leadership
through legal recognition of heat risk, integration with
disaster financing, scaling of HAPs, and adoption of built
environment and community-level interventions. The
following examples highlight distinct pathways through
which sub-national governments are advancing heat
resilience.

© Tamil Nadu: Institutionalising Heat Resilience

In 2024, the Government of Tamil Nadu notified heatwave
as a state-specific disaster, enabling the use of SDRF
resources for relief, compensation, and preparedness.*
Building on this, the state has initiated development of a
state-level HAP along with city-level plans across major
municipal corporations, with provisions for expansion
to additional jurisdictions.* In addition, Tamil Nadu has
also outlined heat mitigation and urban cooling strategies
through state-level guidance documents, including a
Heat Mitigation Strategy and Urban Cooling Guidelines,
which emphasise measures such as passive cooling, cool
roofs, urban greening, and climate-responsive planning
to reduce heat exposure and improve thermal comfort.
Central to this strategy is the Tamil Nadu Urban Greening
Policy 2026, which mandates that ULBs maintain at least
15% of their total municipal area under green cover,
ensuring every resident has access to shade and nature
within their immediate neighbourhood.*® Furthermore,
the staterecently expanded its “Green Schools” initiative to
300 government schools, implementing cool roof coatings
that have successfully reduced indoor temperatures by
3-4°C and occupied-hour classroom temperatures from
31°C down to 27°C.*

In November 2025, the Government of Tamil Nadu,
in collaboration with the Government of the United
Kingdom, announced the establishment of a Heat
Resilience Centre to strengthen institutional capacity
for heat risk management.” The Centre is envisaged as
a nodal platform to support cross-sector coordination,
capacity building, and development of technical
knowledge and tools to enhance heat resilience planning
and implementation across the state.

© Maharashtra: Integrating Heat into Disaster
Management Systems

Maharashtra State HAP (2024) adopts a multi-sectoral
approach, incorporating early warning systems, public
health preparedness, infrastructure adaptation, water and
energy security measures, and targeted communication

strategies. A key feature of the state’s approach is the
identification of region-specific vulnerability, with
districts in Vidarbha, Marathwada, and Khandesh
recognized as high-risk zones.” Recently, Amravati
Municipal Corporation notified the “Cool Roof Bylaws
2025, making high-reflectance roofing mandatory for
all new government and commercial buildings, as well
as residential structures exceeding 500 sq. m., to reduce
indoor temperatures.*

Further strengthening its institutional framework,
Maharashtra is establishing a Centre of Excellence for
Heat Resilience and Sustainable Cooling (CEHSC) within
the upcoming State Institute of Disaster Management.*
This initiative is designed to serve as a central platform for
technical guidance, applied research, capacity building,
andinter-departmental coordination. By institutionalizing
a dedicated knowledge and coordination hub, the state is
moving toward sustained, system-level capacity for heat
resilience.

© Uttar Pradesh: Scaling District-Level Heat
Action Planning

Uttar Pradesh has expanded HAP coverage across most
of its districts, reflecting a state-wide approach to heat
risk management.* The state has also introduced district-
specific heatwave thresholds to improve the accuracy
of early warning systems. These thresholds support
classification of alerts (yellow, orange, red) based on
regional climatic conditions, enabling targeted and
anticipatory response.** Complementing these efforts, the
state recently approved the Uttar Pradesh Urban Green
Policy 2025, which includes a three-tiered intervention
strategy at the city, neighborhood, and building levels to
mitigate the Urban Heat Island effect. Key features of the
policy include the large-scale development of “Miyawaki”
mini-forests and “sponge parks” to enhance natural
cooling and climate resilience across urban local bodies,
alongside the integration of passive cooling measures like
green roofs and vertical gardens.*

© Telangana: Linking Cooling Policy with Disaster
Governance

Telangana has adopted a policy-led approach to heat
mitigation through the implementation of the Cool
Roof Policy (2023-2028), which promotes cost-effective
measures to reduce indoor heat exposure, particularly
in low-income and high-density areas. In 2025, the
state further strengthened its approach by declaring
heatwaves as state-specific disasters, enabling SDRF-
based compensation and response measures. The state is
also implementing large-scale environmental initiatives
such as the Telanganaku Haritha Haram afforestation
programme and Mission Kakatiya for water body
restoration, which contribute to broader climate resilience
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and offer co-benefits for reducing heat stress as noted in
the Telangana State Action Plan on Climate Change and
Human Health.*”

© Delhi: Operationalising Heat Action through
Urban Disaster Management Systems

The Delhi HAP 2025, implemented under the Delhi
Disaster Management Authority (DDMA), defines and
operationalizes graded heat alert levels that trigger
corresponding actions across departments, improving
inter-agency coordination and
interventions. The plan also includes targeted measures
for outdoor workers and informal settlements. In addition,
it incorporates longer-term measures such as cool roofs,
passive cooling, and urban greening within its broader
approach to reducing heat exposure.*” Progressing on this

enabling  timely

front, the Government of Delhi has initiated two Cool Roof
pilot projects at the Kashmere Gate ISBT and Anand Vihar
ISBT, serving as the foundation for a planned city-wide
scale-up of high-reflectance coatings across municipal
buildings to enhance indoor thermal comfort.*

© Rajasthan: Enabling Localised Heat Action
Implementation

In Rajasthan, heatwave has been notified as a state-
specific disaster, enabling the use of SDRF provisions
for preparedness, relief, and response.” The state has
expanded HAPs across districts, with several city- and
district-level plans now under implementation. For
instance, the Bikaner district HAP explicitly includes
worksite shading, drinking water provision, rescheduling
of outdoor work during peak heat hours, and public
awareness campaigns, particularly targeting vulnerable
populations such as outdoor workers. These plans
also emphasize department-wise roles and pre-season
preparedness measures, indicating a shift toward
operational, on-ground implementation.*

Complementing these efforts, early warning systems and
communication strategies are evolving to improve last-
mile reach and effectiveness. In several cities, including
Jodhpur as part of HAP, heat alerts issued by the IMD
are being translated into locally accessible formats and
disseminated through community-based channels such
as meetings, posters, and digital platforms. Capacity-
building initiatives and partnerships with community-
based organizations have enabled wider outreach, with
such models reaching over 25,000 residents across
informal settlements.* These efforts are further supported
by the integration of on-ground heat relief infrastructure
in high-exposure areas. Cities are introducing cooling
centers, shaded public spaces, hydration points, and
temporary shelters to reduce immediate heat exposure. A
notable example is the establishment of a net-zero cooling
station in 2024, designed for the informal sector. The
facility integrates passive cooling techniques, renewable

energy systems, and public health provisions, achieving
temperature reductions of up to 8-12°C compared to
ambient conditions during peak heat periods.'®

1 w3 et

Img. 2: Jodhpur’s First Net- Zero Cooling Station (above)
and Comparative plot showing Surface Temperature
Reductions (below)

Cooling ion vs. Ol p e Readings (April 25, 2024)
52.2°C
52
50 1
Qs I
&
2 46 I
g
o 44 I
&
" a2 |
v
40
‘ 203 -cx
38
12:00 13:00 14:00 15:00 16:00 17:00 18:00

TIME

e Cooling Station e==Outside Cooling Station

While cooling interventions are now a visible component
of India’s heat governance landscape spanning policy,
pilots, and community-scale implementation their scale,
standardization, and financing integration within HAPs
continue to evolve.

© Kerala: Decentralising Heat Resilience

Kerala has formally recognized heatwaves as a state-
specific disaster, a move that enables the state to leverage
the SDRF for heat-mitigation activities.”® Following
this notification, the state launched the Kerala State
Heat Action Plan in 2020 to institutionalize heat-health
protocols.®> A landmark localized development is the
‘Greeshmam’ HAP implemented by the Moodadi Grama
Panchayat in Kozhikode, which serves as one of a kind
village-level heat action plan.” To facilitate an immediate
field-level response, the State Government has allocated
1 crore to each District Collector specifically for heat
protection measures, such as drinking water kiosks
and cooling centers. Furthermore, the government has
directed all local bodies to develop decentralized heat
action plans.* These efforts are holistically integrated into
the State Action Plan on Climate Change (2023-2030),
which prioritizes long-term climate resilience and public
health.®
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Comparative Matrix of State and City Leadership on Heat Resilience

State / City Legal Status Planning Scale & Coverage Distinctive Governance /
Institutional Feature

Tamil Nadu

Maharashtra

Uttar Pradesh

Telangana

Delhi

Rajasthan

Kerala

Heatwave notified as a
state-specific disaster

Heatwave notified as a
state-specific disaster

Heatwave notified as a
state-specific disaster

Heatwave notified as a
state-specific disaster

Heat managed through
DDMA-led disaster
management system

Heatwave notified as a
state-specific disaster

Heatwave notified as a
state-specific disaster

State-level HAP and city-level plans
initiated, with expansion provisions

State-level HAP complemented
by multiple city-level HAPs across
urban areas

Extensive planning ecosystem with
state-level coordination, covering
all 75 district HAPs and multiple
city-level HAPs

State-level HAP complemented by
a dedicated state-wide Cool Roof
Policy

City-level Heat Action Plan

Multiple city- and district-level
HAPs under implementation and
expansion

State-level HAP with decentralised
planning through district and local
body-level HAPs

Heat Resilience Centre with

UK collaboration, supporting
institutionalised coordination and
capacity building

Centre of Excellence under
development, strengthening long-
term institutional capacity and
coordination

District-specific thresholds and
decentralised implementation
enabling large-scale standardised
planning

Policy-led integration of cooling
interventions with disaster risk
management

Trigger-based alert system enabling
coordinated operational response

District-led planning with
defined roles supporting localised
implementation

Decentralised heat planning with a
unique village-level HAP model

Note: The table highlights distinctive leadership approaches and is not an exhaustive inventory of all heat actions undertaken

by each state.
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Way Forward:

Operational Pathways
for Strengthening Heat
Governance

Despite significant progress in the expansion of HAPs, structural gaps continue to constrain their effectiveness, scalability,
and equity. Recent assessments indicate that while the number of plans has increased, alarge share of actions remain short-
term and response-oriented, with limited emphasis on sustained risk reduction.*® Addressing these gaps will require a shift
from plan formulation to operationalization anchored in stronger systems, clearer institutional mandates, and improved
last-mile delivery. Building on the encouraging expansion of HAPs, the next phase must focus on implementation-oriented
improvements, including strengthening the availability and quality of data for decision-making, enhancing financing
mechanisms to support sustained and scalable action, and reinforcing operational linkages across administrative levels.

SHORT-TERM LONG-TERM (HEAT-INTENTIONAL)
Urban Heat -
Drinking water  ghade in Health staff training (8) Island i Ll
provision in ublic mapping 3)
Awareness public places (4) p[aces (5) (4)
campaigns (9 ORS(9) | e
cities) Forestfire [\0neres -
Death Automatic mana%&;ment
l surveillance (7) g,twte-athe{;-, '
watersupp y Shadefcll' ALtz Trees
(tankers) (7)  workers (4) Coo{lzr}o ofs (1) s
Hospital cool wards (8) LONG-TERM (HEAT-INCIDENTAL)
School
Wfater - timing Open spaces (7)
OF  soimatvestock 1 Trees (8)
. workers Poetionis change (4)
— wti)rkmg (4) Water body "
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centres ?8) change for tim:rr-;g E::G:Js?it:; maintenance
workers (7) \yater sprinking change (3) Rooftop solar (7) ( “
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Fig 6: Reported heat actions (n=150) are largely short-term, with many long-term measures being incidental rather than
targeted. Intentional, risk-focused actions remain limited across cities. Figures in brackets indicate the number of cities
(out of nine) where each action is observed. (SFC Report, 2025)
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L § L P Expanding Coverage: A critical starting point lies in addressing the uneven spatial coverage of HAPs.
= = While urban centres have led the expansion of heat action planning, district-level plans often lack
EHE functional linkages to blocks and gram panchayats. This disconnect limits the reach of interventions

L N~ to rural population. Strengthening vertical integration across administrative tiers and embedding heat

planning within local governance systems will be essential to ensure equitable coverage and effective
last-mile delivery.

_0 Building Awareness: The continued perception of heat as a routine seasonal phenomenon rather
- than a systemic risk constrains both public and institutional response. There is a need to move toward
sustained, targeted risk communication that enables behavioural change, particularly among high-
exposure groups such as outdoor workers, construction labour, frontline personnel and home-based
workers. Institutionalising awareness through workplace advisories, community-based outreach,
and partnerships with educational and training institutions can help translate risk information into
preventive action.

Improving Data and Planning: Effective implementation is contingent on the availability of robust,
integrated, and granular data systems. Current planning is constrained by fragmented and inconsistent
data on heat exposure, health outcomes, and vulnerability. Strengthening heat governance will require

integrating meteorological data, morbidity and mortality records, and socioeconomic indicators
into a unified decision-making framework. This includes improving heat-related health surveillance,
standardizing reporting protocols, and incorporating climate projections, heat indices, and spatial
mapping of intra-city and regional variations. Building technical capacity within government systems to
collect, interpret, and apply such data will be critical for enabling evidence-based planning.

Strengthening Institutions: The integration of heat within existing disaster risk management systems
through clearerroles, responsibilities, and financing pathways can supporttimelier and more accountable
implementation. In many cases, HAPs continue to function as advisory documents with limited
administrative backing. Embedding heat risk within formal governance structures, supported by defined
mandates, nodal officers, and inter-departmental coordination mechanisms, can strengthen ownership

and enable more consistent implementation. Enhancing technical capacity within government and
fostering collaboration with academic and research institutions will further support this transition.

° o ° Improving Coordination: Given the cross-cutting nature of heat risk, greater alignment across sectors

n such as health, power, water, labour, and urban development is essential. Current coordination

!w mechanisms remain limited, leading to fragmented responses. Operationalizing joint planning
processes, shared data systems, and clearly defined responsibilities across departments can improve
coherence and effectiveness.

Monitoring Progress: Most HAPs lack structured monitoring and evaluation frameworks. There is

ﬁ’ a need to develop clear indicators, baseline data, responsible agencies, and review timelines to track
implementation and outcomes. Embedding monitoring systems within state and national governance
structures, supported by health surveillance and expenditure data can enable periodic assessment,
course correction, and accountability. More systematic monitoring and review processes will be essential
to ensure that response measures remain adaptive to the growing threat of heat.

- - Focusing on Long-Term Solutions: Enhancing financing mechanisms remains central to
= operationalizing heat action. Current implementation is heavily reliant on ad hoc allocations, limiting
F/ both scale and continuity. There is a need to move toward convergent and blended financing approaches,
leveraging centrally sponsored schemes, municipal budgets, and disaster mitigation funds, alongside
private and climate finance. Strengthening access to State Disaster Mitigation Funds and emerging
financing windows can help supportlong-term, risk-reduction investments. Finally, greater emphasis on
long-term mitigation efforts will be critical for building sustained heat resilience. This includes climate-
responsive urban planning, expansion of blue-green infrastructure, and adoption of passive and energy-
efficient cooling strategies. Embedding these interventions within planning, financing, and governance
systems can help shift from short-term response toward sustained risk reduction.
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