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INTRODUCTION

Extreme Heat and Everyday Resilience:
Maharashtra’s Turning Point in 2025

By Sujata Saunik, Former Chief Secretary, Maharashtra State Disaster Management Authority,
Government of Maharashtra, India; and Mihir R. Bhatt, All India Disaster Mitigation Institute (AIDMI), India

IVI aharashtra stands at the
frontline of India’s heat crisis.
In 2025, the state faces a confluence
of rising temperatures, erratic
rainfall, and prolonged dry spells
that threaten lives and livelihoods
both

landscapes. From the cotton belts of

across rural and urban
Jalgaon and Beed to the dense urban
wards of Nagpur and Mumbai, the
impact of extreme heat is no longer
and

episodic—it is  structural

accelerating each year.

This issue of Southasiadisasters.net
titled “From Heatwaves to Cooling
Futures: Maharashtra’s Leadership
in Climate Action in India” captures
Maharashtra’s evolving leadership
in addressing extreme heat through
science-based, locally led solutions.
The contributions in this edition—
ranging from reflective cool roofs
and biomimicry in architecture to
ocean-informed cooling and nature-
based approaches —demonstrate the
breadth of innovation emerging
across the state. And there are many
many more such innovations across
Maharashtra.

The All India Disaster Mitigation
Institute (AIDMI), in collaboration
with the International Institute for
Environment and Development
(IIED), has this
transformation through field-based

contributed to

research and community action. The
joint 2024 study, Building Resilience

Small busmesses in Ahmedabad are facing the heat under an umbrella — everyday |
resilience in India’s cities. Photo: AIDMI.

for Cotton Farmers in India: Evidence
from Gujarat and Maharashtra (IIED,
2024), documented how smallholder
farmers — particularly women—are
responding to extreme heat by
diversifying crops, adopting water-
efficient practices, and participating
in community-managed Livelihood
Resilience and Recovery Funds.
These local financing mechanisms
allow rapid, peer-assessed loans that

“Extreme heat is now a
development issue for
Maharashtra — affecting health,
livelihoods, and dignity.
Maharashtra’s leadership shows
that resilience can be built when
local innovation meets public
commitment.”

help households recover without
falling into debt.

AIDMI's ongoing engagement in
Maharashtra —with farmer-producer
organisations, and
DDMAs —bridges
action. Its work supports the rollout
of district heat

promotes anticipatory finance for

Panchayats,
research  with

action plans,

smallholders, and pilots affordable
cooling technologies such as solar
drying sheds, shaded market zones,
and cool storage for cotton and
Together, these
actions underscore Maharashtra’s

perishable goods.

growing recognition that cooling is
not a luxury but a lifeline for its
citizens — integral to human health,
productivity, and equity, all of which
lead to peace. |l

South Asia.
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RESILIENT MAHARASHTRA

Public Action for a Cooler
Maharashtra: NDMA and
Maharashtra Government Projects
on Extreme Heat

M recurring heatwaves. With temperatures rising beyond
historical levels, accelerated coordinated public action between the
National Disaster Management Authority (NDMA), Government
of India, and the Government of Maharashtra (GoM) has become
critical to safeguarding lives, livelihoods, and public health.

By AIDMI, India

aharashtra is facing some of India’s most severe and

Together, NDMA-GoM initiatives are creating a robust framework
for anticipating, managing, and reducing the growing impacts of
extreme heat across the state.

At the national level, NDMA'’s Guidelines for Heat Wave Management
(2019) remain the cornerstone of preparedness. These guidelines
strengthen early warning systems, public communication, and
emergency health protocols —especially for outdoor and informal
workers. NDMA’s collaboration with the India Meteorological
Department (IMD) ensures Maharashtra receives five-day
forecasts, district-level alerts, and colour-coded bulletins, enabling
swift activation of Heat Action Plans (HAPs). Regular NDMA
training sessions further build capacity among state and district
officers in heat illness management and coordinated emergency
response.

Under NDMA guidance, Maharashtra’s State Disaster
Management Authority (MSDMA) has converted national
directives into action through the Maharashtra State Cooling Action
Roadmap (2024-2025). This roadmap expands the use of cool roofs,
boosts urban green cover, and integrates heat resilience into
housing, education, and public health infrastructure. More than 20
districts —including Mumbai, Nagpur, Beed, Jalgaon, and
Chandrapur—now implement localised HAPs with hydration
stations, shade shelters, and mobile health units. More cities and
districts are joining.

The state’s “Heat Ready Communities” campaign spreads
awareness in Marathi through schools and panchayats, while
public cooling zones, tree-based microparks, and Miyawaki forests
enhance nature-based protection.

Through the synergy, that is collaborative federalism, between
NDMA'’s national leadership and Maharashtra’s sub-national
innovation, the state is advancing toward a vision of being heat-
ready, heat-resilient, and heat-smart. This coordinated effort offers
a model for India’s response to the rising threat of extreme heat not
only to other states of India but also to India’s neighbours. |l
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AIDMI Key Work of Four Decades
in Maharashtra: 1984-2025

Raigad District Watershed Management
with  Schools of Planning and
Architecture (SPA) and the Government
of Maharashtra.

Successful recovery planning with the
Government of Maharashtra, Tearfund
UK, and EFICOR of Malcondji village
following the 1993 Latur earthquake.
Mumbai Voices Project: Voices of
survivors of serial blasts in Mumbai
with TISS, HHI Boston, and Red Cross.
School Safety Audit: Towards Making
Schools Safer with UNICEF.

Mumbai  Emergency = Management
Exercise (MEMEX) - India’s first large-
scale mock drill with the Government of
Maharashtra and 20 CSOs.

School Safety Trainings with district
authorities and UNICEF.

Mumbai  Emergency  Management
Exercise (MEMEx II) with NDMA, TISS,
and the Government of Maharashtra.
Training on Preparation of School
Safety Disaster Management Plan with
UNICEF and the
Maharashtra.
Understanding Uncertainty: Views from
Kachchh, Mumbai, and Sundarbans with
IDS, Sussex, IIT Mumbai, and
Norwegian University of Life Sciences.
Mumbai Coastal Patch: Working with
fishing communities with IIT Mumbai
and Varsova Fisher Community.
National Roundtable on Pathways to
Transformation: Coastal, Delta, and
Desert Communities with IIT Mumbai
and 20 leading CSOs of Maharashtra.
Building Resilience for Cotton Farmers
in India: Evidence from Maharashtra

Government of

with over one lakh female farmers.
Nature-Based Solutions in Maharashtra
with city commissioners, CSOs, and
Tata Trust in three towns.

From Heatwaves to Cooling Futures:
Maharashtra’s Leadership in Climate
Action in India with the Government of
Maharashtra, government leadership
and CSOs.
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CLIMATE INNOVATION

The Green Project: Mitigating the Climate Risk
Impacts in Maharashtra

By Anand Ghodke, WASH-CCES Officer, Yusuf Kabir, WASH-CCES & DRR Specialist, UNICEF Maharashtra, and
Nilesh Mankar, Dy Mechanical Engineer, GSDA, Nagpur, Maharashtra, India

B ackground

Maharashtra continues to face
acute challenges, including drought,
supply, and
heatwaves, as climate change drives

intermittent power
higher cooling demand. Rural

communities, however, cannot
afford individual solutions such as
individual water supply systems, air
conditioners, or coolers. To address
these linked concerns of water,
energy, and climate resilience,
UNICEF and its partner SACRED, in
collaboration with Zilla Parishad
Nagpur, implemented “The Green
Project” in seven locations of Nagpur
district, introducing cost-effective,

community-driven solutions.

Modus Operandi: The
demonstration under “The Green
Project” aimed to address water
scarcity, energy shortages, and
climate change resilience in Nagpur,
Maharashtra, through the use of
innovative mitigation technologies.
The project integrated technologies
to conserve natural resources and
promote sustainability. It utilises
water

existing  borewells  for

recharge, implements rainwater
collection systems, applies reflective
white paint to reduce indoor
temperatures, and integrates solar-
powered pumps to reduce grid

dependency.

Key features of green technologies

included:

e  The Painted Roof: for harvesting
rainwater, and the maximum
potential is used to harvest by
adding a parapet wall.

e  Heat-resistant food-grade

paint: The paint used is heat-
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Graph 1. Temperature Difference inside and outside for Coated & Uncoated Roof

at 5 Locations (Summer and Winter).

resistant and of food-grade
quality that provides an anti-
dampness feature and absorbs
heat.

Self-Cleaning Filter: The filter
works on the principle of
centrifugal force and has a self-
cleaning mechanism so that no
dirt or dry waste blocks the flow
of water.

e  Storage Tank: The storage tank

is installed either at the ground
level or on the top of the
premises to store the harvested
water and to use it during the
lean period as and when

required.

e Recharge Shaft: The recharge

shaft is a borewell of larger
which
recharge shallow aquifers as the
depth of these shafts is limited.

diameter, is used to

e Manually Operated Dual pump:

It is a force lift type of pump that
functions as a handpump and
can also be used to pump water

in the tanks installed on
rooftops.

e Solar pump system: The solar
pump both

submersible and other types of

system  uses

pumps to lift water from
borewells to feed the water
supply distribution system of
the premises, wherever it is

connected.

Results:
Result 1. Temperature Reduction
and Cooling Impact

Table 1. Temperature Difference inside
and outside for Coated & Uncoated Roof
at 5 Locations (Summer & Winter)

Type of Roof Average
Coated Building Roof 6.65
- Average Temp ’
U ted  Buildi
ncoate uilding | .,

Roof - Average Temp

Temperature
Reduction - Cooling
Impact 3.43
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Result 2. Reduction

Consumption

in Energy

According to the study conducted
under this approach, using a single 2
HP solar pump will result in a cost
savings of Rs. 10,368 per year/year
while reducing 1,071.36 kg CO2
emissions annually. The solar net
metering indicates a reduction of
approximately 60-70% in grid
electricity consumption, resulting in
an annual saving of approximately
10,000 INR. The details of the grid
energy consumption is presented
below:

Table 2. Nand Primary Health Cente,
Bhivapur, Nagpur

Units
Average Monthly | Consumed
Electricity Units | During the
before month

after
1100 388
Result 3. Reduction in Energy

Consumption

In the case of water harvesting, the
observation reveals that even if there
is no significant increase in the water
either

levels, the depletion is

reduced, constant or sustained.

Way Forward

Early results showed improvements
in groundwater levels, reduced
runoff, lowered room temperatures,
and enhanced energy efficiency. This
holistic approach not only addresses
local water and energy issues but
also contributes to achieving
Goals

(SDGs) by fostering environmental

Sustainable Development

sustainability = and  community
resilience. The project showcases a
scalable, cost-effective solution for
rural and tribal areas affected by

climate change. |l
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SATE e Saade qaTaCei i aaed SUTATETST

By AIDMI, India

Southasiadisasters.net 9T g1 & ATATEAUEIATS WRATAHIA qaTd THIT egETTHT TF
AT T STUAAT ATHIL STOATHTST HETET Bl dqcd T e el

T SRTq HEAAT, A, HET qat=endT ST TeTHATar ST Afag Taeadr o eqi=s
FqFATEaY Hg AT ITEASET A6 HiedT agd. UNICEF =7 aRTadd IiT g=Aidia 9

TROTHFRE W Tioree” @ aa= AIDMI Tfor IED FT=aT SA¥THTqA HTqd Aqah-a=aT STstitahefT

ST ret AaT=Ha=T ATHT TG FIOATT AT 3. AT FFTAA T @ SATHF Fqrale 3T
FH 3TE TOTH FEadTd g <9iadl.

I AT A@HRIAT LT ITUTAT, ITTAT AAARAATST TATAATATA FATIUM, FTATHIHT 9 TRATH
AT, THATAT TR SHTHOT TAFHeqdT, THF ATTSTCET ST AATA T THII-AJcaTaTeA e
T AT Aty growE ATee gd. TR, § o6 ar@adrd 6l GTH0r g S« aree

YA o SN, IeATERAT AT T AHT Stiaa<@T e,

FY, TRTARTOT Sfor o=t SHaeaTIe JTHg QAT TSI, HaT, AT qITad scaTfs 99 f=HeT
T, HRIY ATAmET 9iger “Cooling Transition” HTET F% eTdl. TRIE SITH, AIF TAdehodq T
SATTOT ARTHE Aqcd U A3d ATEAT SOIAUTHA  SITaT F gaTHTT qiard F& eTahdTd.

T 3 3T, URTeHaT ATTor QTsaaa=aT ST Aat=rshdl [FHT0r FX0T=T ANae® 3% ol |l
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URBAN RECONSTRUCTION

e STEW ATEe 9 AR

Hhe—a i F g aT qh g1 T
AT SRTT a7 0 39 &, AT |y
B aTE, T SiY sreAtera wHT ST
AreTe ¥ "qeaw fdw garfaa off
B S| A § orgl it qeaT s wwer
T FAA AT AT FIIA-AAEAT
TR | &L, qloh STAarg A,
TTATSTS gaTaee e fa<hr fRuar
F gfesror & off gwer=T gRm
AMIET ST AT 3T A4y
FAATIT T AR 6 A]HT H Tg
TITY ZraT g % 9 &7 e gy
9TE F T T I FT aGaq i
ATTITAFAT Bl

AT FRIMET R ARRE Arfary
TEE S ogdl § Wew wrgfadie
1 famam AWt w1 dmEse®
FEEvEAT T fAwearet & -
JET FT AT gl AT SF gl a8
AT &, T2 9 22 ST | [ET T
TANT 40% SAETEr  SAROATRE
FiETAr a1 WAt § A g
AT T A FLHAA &, A0 3
ST &7 ST 33 Al HT Tehd|
AT AR #7 are-wad /=t
F WY IR ®9F 49T ghm
AZHITATE FT ISTZL0 ATAA &, St
afafaat F arm&t, F=¢ i g aa
FISATSAl | ARCET & AR
qIHFT Fa AT TF Aol alod
At sfiv geatEw a® g
El L

AT 3T & A e
R B T e )
ATAEHT AT F=IT gl AR H

By Mihir R. Bhatt, AIDMI, India

Invested in building sheds and storage boxes to protect stocks and improve storage,
strengthening her business by offering cooler space to clients in Puri. Photo: AIDMI.

STfReRaTst § TR FEAT FIT ST
st e=r—sTr wge & g1 70% gt
fAaer #Fxar ge—a1 aqaedt § 59
LA, FHATEAT Y AHATIT S
Fedl & FEAT R

AT Foiol T FT NG 8, AT
=aEdr § & e I FweEd
TR T Ble ITAL, AT TR
Y T a4 qF |l Ig=aT ARl
FHAT TLAT T ZIT 36 7T 7g Hhe
F OHT AT F TS 90T 3{T 39
AT &1 AT FEM [ieg o aF
g T@T T &l

YT e AAE : FHTEATE 3T
A

Yo deE it uw e
TART 81 T T, THage si aret
St TSR A S oA 2

AHAT THHIT T HAAT § FEATIT
e &St T, ST THH AT £
ARTETY FET1 T2 92 gt AR
AT ST G2 & ot usie #7 fFear
FATAT ST, F (T LT ATHA haet
qfera i feraweta gi= &1 /i
ot 81

gz et sl srEfea afas
AIDMI F sregaei & Tg g &
FeTfsa At "aer srfess garfaa

BId gl sgHaTaTs | fh 1w 99 &
AT, THT & =77H faei # wie a9

# AT 20-25% TF [T FATAT 2
Faert =Terh, fAATor e i gwre
FHATE A FHT TF 7 | fa71 =i,
ITHT IT ST F HTH Fd g

gE TR WM a9 Tl T

Atk T Faraer g O are-wda
R & foAT 7 FEar U i
AT T&T a9 ST

FEIATAT qTF qgoA 8, AT qATA

6
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F—FT T TS qfvagd Aot
T =T AL q A It 82

gt Sftaw T I gt RArfereaT
Tl & = I fa@ areft fAfererar
T 2T W gl e F29 T g
T TG 9 8l 78 3l 39
gl | AT HEAT 40% TF T TS
El

Tg TRRATT T Fae ATEpidT afow
FHAATIT ST FLAT FT ofF THAT 2
aqAT § T agdt e § arew
30% AR ‘AT U SHAS FT A4
& H9E 9 8l T a8 AT gead &
FH FEAT HIS 3 qTHTT IqeTeer
et g1 st 2

MR CURRI

B AL ARME AT A1 A AT 97

AT 34T AR

1. S@arg dAAAOT o ARG &
60% GDP 9rg<i & oI g1 1%,
gledad ST Tguu T | Y
T g1 JaTe Ag g T 77 18T
THA FT TL FA T FATT IH
TETA FT T B

2. HHEAT ST qETAL © YATHT,
AIZATY 37 a4 o+t AT Frsrar
¥ 98T gl THTAH Fad AT
GELE 1 EC | A B 1 e
RGIETUIE ]

3. BT i vEmEqer . A
rget § g€ AT 100 o T
T HTET 1 THTETT S+ F FIT

M =TRu TH 7 Aaed &
60% SUTT AT gl F 5T T
Tg 21 agdl Y Tve At
FT TS TR FATET ATRTN
Ao
fawfera 9T &1 gfer amF g—
qgft amE W Wee fBal s
ATASTT  ASATA T AT TgaT
AR E-Shiad TAET g e =7
H FHASIE 0 1 THH AT FAT
LN
AT AT ST §2eqT AqETaAT il
3T T U AAA Ta&T F Fgl T
SITAT ZRITI F4T g/ AT & ST
= TorT srefiq s sraee=T 99T 2 82
Tl ATAT FATA § WA & gl
wtasT & ") [l

NATURE-INSPIRED DESIGN

Biomimicry for Thermal Comfort: Rethinking Urban
Architecture for Extreme Heat in Maharashtra

By Ninad Shroff, Architect and Researcher, Ahmedabad, Gujarat, India

raditionally, Indian architecture
has been characterised by low-
rise buildings, optimal shading and
ventilation, and materials suited to
the  local
urbanisation today is driven by a

climate. However,

desire for shiny steel-and-glass
skyscrapers and wide highways —a
ill-suited

Indian climates.

development to  most
Cities across the
country are grappling with rising
temperatures and  increasingly
frequent heat waves. To maintain
indoor thermal comfort, most
buildings rely on energy-intensive
air-conditioning. According to the
International Energy Agency, India
is projected to have the second-
largest stock of air conditioners

globally by 2050. The sharp increase

in air-conditioning units in recent

years is already straining the
electrical grid during peak hours.
The heat released to the outdoors by
these air-conditioning systems also
contributes to the urban heat island

effect.

Thermally efficient building design
can substantially reduce, if not
eliminate altogether, reliance on air
conditioning. Buildings can be
designed to better withstand extreme
heat by drawing on strategies
evolved by organisms to survive
high temperatures. ‘Biomimicry” is
the emulation of strategies seen in
the living world as a basis for design.
Mimicry is not direct copying but
rather the

adaptation of biological functions.

interpretation and

Architects worldwide have utilised
nature-inspired strategies in
buildings to maintain indoor thermal
comfort and reduce space cooling
loads. Notable examples include the
CH2

building envelope has been designed

in Melbourne, where the
as a protective ‘skin’ inspired by
plants, featuring a kinetic facade and
openings that respond to the sun's
direction and intensity. A low-
energy stack ventilation system cools
the office spaces during the day, and
an integrated passive ventilation
system flushes out accumulated heat
at night, capitalising on the diurnal
temperature swings to drive air
movement. The Eastgate Centre in
another

Zimbabwe is example,

where the building’s ventilation

Vol. 20, Issue 7, November 2025
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. Heat |
prevention

Thermal
regulation
mechanisms

) Heat

system is derived from wind tunnels
found in termite mounds that vent
out heat. A high thermal mass and
self-shading exterior further prevent
excessive heat gain, inspired by
cacti's skin.

Commercial buildings — typically
fully air-conditioned and occupied
throughout the day — are very
energy-intensive. They are ideal for
adopting ~ such  building-level
thermoregulation strategies, as they
have a central control system with

regular day-night operation and a

b
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Left: Thermal regulation mechanisms seen in nature. Credits: Author, based on Badarnah Kadri, 2012.
Top right: CH2 Building. Credits: Dianne Snape. Bottom right: Eastgate Centre. Credits: Mick Pearce.
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similar building typology.
Modulating building form and
orientation to reduce solar heat gain
is an effective strategy for all
building types and climates. In
Maharashtra, coastal areas with a
hot, humid climate can utilise cross-
ventilation
designs

measures, while the hot, dry interior

through  permeable

and  dehumidification
regions can employ insulation, night
flushing, and evaporative cooling.

There is a need to rethink urban
architecture's approach to climate
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resilience and responsiveness to local
climate conditions, and biomimicry
is just one possible solution. Energy
efficiency and innovation must be
incentivised  through nationally
mandated building codes and green
rating systems, and the financial
benefits of such measures should be
Through

in design

effectively  conveyed.

advancements and
technology, there is potential to fully
realise buildings that are truly
adaptive to environmental

challenges. i

COOLING LEADERSHIP

Cooling Maharashtra: A 2025 Plan for Survival and

Leadership

By Ali Al Mokdad, Strategic Senior Leader Specialising in Global Impact Operations, Governance, and

aharashtra’s summers are no

M

deadly. Climate change is driving

longer just hot—they're

heatwaves that threaten lives, strain

infrastructure, and deepen

inequality. = Temperatures now

regularly exceed 43°C in districts like

surpassing 120—likely far higher
due to underreporting. Urban heat
islands in Mumbai and shrinking

green cover in Pune intensify
impacts, especially for outdoor
workers, slum residents, women,

and children who often lack access to

Innovative Programming, Denmark

exceed % 5,000 crore annually.
Without urgent action, deaths could
rise 30% by 2025 as India’s cities
approach 600 million people by 2030.

A Plan That Saves Lives
The stakes are clear: cooling is not a
human

luxury—it's a right.

Nagpur and Chandrapur, with cooling or care. Economic losses Maharashtra’
annual heat-related deaths  from heat-related productivity alone aharashtra's response can set a
8 southasiadisasters.net Vol. 20, Issue 7, November 2025



new, actionable standard for climate
resilience rooted in local knowledge,
leadership, and community needs. In
urban slums like Mumbai’s Dharavi,
permanent community  cooling
centres with solar-powered fans,
water, and rehydration salts—
funded through a 200 crore state
budget and NGO partnerships —can
offer lifesaving relief. In rural
villages like Beed, mobile solar-
powered cooling tents can be
deployed to fields and markets
where infrastructure is sparse.
Shaded walkways with trees and
misting systems can be piloted in
Pune’s crowded markets, while in
shade

canopies and subsidised cooling

Chandrapur, portable
vests for farmers can be scaled with
support from the Green Climate
Fund. To
enforceable heatwave breaks for

protect workers,

construction  and agricultural
labourers should be supported by
of %50 crore,

employer incentives

monitored by  urban labour
inspectors and rural cooperatives.
Hyper-local heat alerts—sent via
SMS and radio in Marathi, Hindi,
and Urdu—can ensure even remote
talukas like Washim are reached.
These measures prioritise the most
vulnerable —those without AC or
shade—and should be co-designed
through community workshops in
places like Nagpur’'s slums and
Beed’s panchayats. With targeted
implementation across both urban
Mabharashtra
could prevent up to 50% of heat
deaths, as modelled in Ahmedabad’s

Heat Action Plan.

and rural settings,

Governing Heat as a Public Good
Heat is not just weather—it's a

governance challenge.
Maharashtra’s departments must
align to embed resilience into

building codes, housing, and urban

“Maharashtra’s 2025
plan makes cooling a
human right —
turning urgent heat
action into a model of
inclusive, climate-
smart governance.”

plans, targeting 30% tree cover by
2030.
and incentives —like tax breaks and
‘Heat

awards — can mobilise private actors,

Public-private partnerships

Resilience Champion’
from Pune developers to Mumbai
startups and Nagpur businesses
funding shaded markets. Cooling
must be treated as a public service —
subsidised, accessible, and equitably
delivered. Achieving this requires
political will, a dedicated budget of
%1,000 crore, and civic momentum

‘Cooling for All'
A Heat

Taskforce can fast-track action, while

through a
campaign. Resilience
global partners like C40 Cities and
the Green Climate Fund offer
support —complementing, not
replacing, local leadership. Heat is
not just weather—it’s a governance
Mabharashtra’s
departments must align to embed

challenge.

resilience into building codes,
housing, and urban plans, targeting
30% tree cover by 2030. Public-
private partnerships and
incentives —like tax breaks and ‘Heat
Resilience Champion’ awards—can
mobilise private actors, from Pune
developers to Mumbai startups and
Nagpur businesses funding shaded
markets. Cooling must be treated as
a public service —subsidised,
accessible, and equitably delivered.
Achieving this requires political will,

a dedicated budget of 31,000 crore, and

civic momentum through a ‘Cooling
for All' campaign. A Heat Resilience
Taskforce can fast-track action, while
global partners like C40 Cities and
the Green Climate Fund offer
support—complementing, not
replacing, local leadership.

Final Thoughts: A Global Imperative

Maharashtra’s crisis echoes a global
2022
heatwave worsening food insecurity

pattern—from  Nigeria’s
for millions, to refugees enduring
over 40°C in Cox’s Bazar camps,
Pakistan’s 2022 heatwave claiming at
least 90 lives, and Texas's 2025
heatwave reaching 111°F, straining
power grids and causing fatalities.
Wildfires driven by extreme heat
displaced thousands in Syria and
Lebanon in 2025, while Europe’s
2023 heatwave claimed over 47,000
lives—proving that no region is

immune.

Yet Maharashtra can lead by shaping
a locally grounded, globally relevant
Cities like
Melbourne

model. Seville and
demonstrate the

effectiveness of targeted cooling

measures. Maharashtra’s own
pilots—such as Dharavi’s shelters,
Pune’s shaded markets, and

multilingual alerts —offer a scalable
path forward.

Climate financing, civic momentum,
and private-sector incentives are all
within reach. A Heat Resilience
Taskforce could bridge the gap
between policy and delivery with
transparency and trust.

The foundation is in place. Whether
Maharashtra becomes a blueprint or
a cautionary tale depends on how
this moment is met. Cooling alone
won't solve everything. However,
without it, the cost of inaction will

only continue to grow. |l
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CLIMATE PREPAREDNESS

Strengthening Heat Governance: From Emergency
Response to Long-Term Cooling Strategies

By Aditya Valiathan Pillai, Visiting Fellow, Adaptation and Resilience, Sustainable Futures Collaborative (SFC),

E xtreme heat is not a static
problem. It is a moving target,
shaped by a warming climate that is
pushing temperatures higher, for
longer, and with greater humidity.
This means that the solutions we
hold
tomorrow. India’s heat governance

design today will not
cannot afford to be reactive; it must
anticipate a future that is predictably
hotter and far more dangerous. That
requires a framework that evolves as
the hazard
moves beyond saving lives during

intensifies, one that

the next heatwave to reducing
structural risk over the long term.

Our
implementation of heat actions in

recent assessment of the

nine of India’s most heat-vulnerable
that
measures —such as hydration points,

cities reveals short-term

work breaks, and hospital
readiness —are more prevalent than
long-term  actions, which are
inconsistent and rarely targeted at
the most vulnerable populations.
This imbalance will leave cities more
vulnerable to higher mortality as
rise.

temperatures Fixing  this

requires progress on three fronts.
First, finance. The real gap is not in

funding emergency measures but in
securing predictable public finance

for  structural risk reduction.
Frequent calls for heat-specific
funding are beside the point.

Extreme heat is not a major political
priority, and many hazards have
equally legitimate claims on the
public purse. It is important to realise
that there are several national and

state schemes that can finance heat
resilience, from urban tree-planting

programmes to water works funds,
which can be creatively tapped to
finance India’s heat resilience. Heat
finance is as much about creativity as
it is about brute-force provisioning.
Philanthropies and CSR funding are
useful in the breach but are unlikely
to sustain systemic change.

India has opened an important door
by allowing states to draw on the
State
Mitigation Funds for heat mitigation

National and Disaster

projects. This window must be

widened through a multi-state
national long-term heat resilience
programme by  the  central
government to create cutting-edge
demonstration projects that can be

replicated.

Second, cooling. As the gap between

peak day and nighttime
temperatures and human tolerance
widens, low-income households and
outdoor workers will turn to cheap,
inefficient air conditioners, locking
in higher emissions and energy bills.
A targeted public programme can

avert this trajectory. Governments

“India’s response to
heat must evolve from
saving lives today to
securing livelihoods
tomorrow — through
finance, science, and
sustained, equitable
cooling.”

New Delhi, India

should subsidise or bulk-procure
efficient ACs for the hottest, highest-
risk zones identified by vulnerability
assessments, while continuing to
invest in passive cooling—shade,
reflective roofs, ventilation
retrofits —that reduce the need for
active cooling. Decentralised
renewable energy must be invested
in to power these ACs for the at-risk
where possible. Pragmatic, early
action can reduce the risk of major

maladaptation in the future.

Third, science. Policy today is flying
half-blind. Only two of 42 city-level
officials we asked had access to
climate projections, and just three
cities had installed local weather
stations. A national programme to
scientific

stimulate decentralised

capacity for climate change is
essential. Maharashtra’s efforts to
create a framework for heat action,
which relied on scientific data on
heat

solutions, and partnerships with

vulnerability, islands, and
expert organisations, are a model
This

knowledge infrastructure should be

other cities should adopt.
funded by public budgets and
supplemented by philanthropy and
CSR, with civil society partners
helping translate data into action and
hold the system to account.

The pivot we need is clear: from
reactive relief to durable, equity-
centred cooling—financed publicly,
delivered by trained institutions, and
guided by local science. The sooner
we start, the better our chances of
staying ahead of a predictably hotter
future. |}
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COOLING WISDOM

Smart Cooling for Hot Summers: Everyday Climate-

Smart Living

By Dr. Milind Mujumdar, Retired Senior Scientist, CCCR-IITM, Pune, Maharashtra, India

U ntil a few decades ago, rising
per capita energy consumption
was seen as a symbol of
development, but it is now clear that
fuel-based

industrial

fossil energy and
processes
greenhouse gas emissions, disturb
Earth’s
accelerate global warming. With
and  the

expansion of “concrete jungles,” the

drive

radiation balance, and

rapid  urbanisation
need for sustainable energy practices
is more urgent than ever. Climate
change is increasingly perceptible,
especially through the steady rise in
evening and night-time
temperatures. A long-term IITM
study (Krishnan et al., 2020) confirms
this warming trend will persist for

decades.

For urban residents, stored heat in
roofs and walls prevents homes from
cooling at night, reducing the
effectiveness of fans or coolers and
prompting households to rely on
energy-intensive air conditioning
(AC). However, every 1°C drop in
indoor temperatures may raise
outdoor temperatures by nearly 2°C,
exacerbating the urban heat island

effect. Overdependence on AC also
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Figure 1: Eco-friendly, energy efficient indoor ventilation

weakens the body’s natural
which

explains through seasonal balancing

adaptability, Ayurveda
of Vata, Pitta, and Kapha. Moreover,
glass-heavy buildings exacerbate
indoor heat and humidity, while
high-speed ceiling fans circulate
discomfort rather than ventilating.
Running fans slowly aids ventilation,
while higher speeds should be
reserved for tasks like drying floors.
Ultimately, sustainable, science-
based practices are essential for long-

term comfort and resilience.

The question, then, is whether we
continue down the path of ecological
degradation or choose to live in
harmony with nature. The solution

Forced Cross Ventilation
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Figure 2: Does wet, cold air circulates faster than dry, hot air?

lies in applying science, especially
meteorology, to everyday life.

A practical solution for indoor
cooling lies in using two strategically
placed exhaust fans along with an
understanding of how air circulates

inside a room.

Meteorology in day-to-day life,
understanding daytime and night-
time airflow and effective use of

cross-ventilation.

Forced cross ventilation: Warm air,
being lighter, naturally rises and
accumulates near the ceiling. While
ceiling fans running at high speed
push this hot air downwards in a
cone-shaped flow, circulating the
heat instead of removing it. To
overcome this, one exhaust fan
should be placed in a window where
the outdoor inflow is stronger, so
that cooler external air is drawn
inside. Meanwhile, a second fan,
ideally positioned opposite and
closer to the ceiling, should be used
to expel the hot indoor air. Sealing
the outlet fan's edges can further
improve efficiency. Depending on
the time of day, the system can be
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adjusted: for instance, during the
cooler late evenings and nights, fresh
air should be drawn in, while during
the hot afternoons, the focus should
be on expelling warm air. Under
strong daytime solar radiation,
normal ventilation yields weak air
exchange (<1 m/s), which traps
radiative heat and maintains indoor
temperatures comparable to the
ambient temperature. In contrast,
forced (crossed) ventilation actively
expels hot air (>2 m/s; Givoni, 1994),
aided by reflective surfaces, thereby
reducing indoor temperatures. After
sunset, indoor spaces cool slowly
under normal ventilation, remaining
slightly warmer than ambient due to
weak inflow and poor heat removal.
Forced cross ventilation enhances
entrainment

through  pressure-

driven airflow, lowering indoor

conditions to much closer to
ambient. The effectiveness of this
enhanced by

incorporating an electronic timer to

system can Dbe

automate hourly intake and exhaust
cycles. Additionally, inlet air filters
may be used if necessary.

Simple measures such as reflective
rooftops, efficient appliances, smart
AC use, and sensor-based lighting
can reduce heat load and save
energy. Passive cooling methods—
such as misting, managing humidity,
or even placing cold-water-soaked
socks — offer low-cost relief.
Innovative eco-friendly technologies
worldwide show that comfort need
not harm the planet. If households
adopt such practices, the collective
impact can ease climate stress. In a
mindful

warming world, small,

actions help us live comfortably,
sustainably, and in closer harmony
with nature.
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ARCHITECTURAL RESILIENCE

Mitigating Extreme Heat in Maharashtra (2025):
Evaluating Wada Architecture as a Sustainable

Cooling Measure

By Aniket Sawargaonkar, M.Sc. in Disaster Management, Jamsetji Tata School of Disaster Studies,
Tata Institute of Social Sciences (TISS), Mumbai, India

hese high

characterise Maharashtra, as it is

temperatures

one of the Indian states that has been
exposed to excessive heat, most
recently in cities such as Nagpur,
Chandrapur, Jalgaon, and Pune
(Government of Maharashtra, 2025).
Even though air conditioners and
desert coolers provide temporary
relief, they are not affordable for the
majority of the population due to
energy costs and infrastructure
limitations. It has brought back
climate-

interest in indigenous,

sensitive and community-based
architectural responses, one of the
brightest of which is the ancient

Wada.

Wadas

administrative

and
built
during the Maratha and Peshwa
periods (17th-19th centuries). They
were built with locally available

were large houses
buildings

materials —stone, brick, and mud —
and designed to withstand the hot,
semi-arid climate prevalent in the
Wadas  had
corridors, central courtyards, and
which
provided natural air conditioning

area. ventilated

thick thermal-mass walls,

and thermal comfort when electricity
and cooling were far away (Vakharia
& Joshi, 2024).

The centre courtyard of the Wada is
the core that serves as the natural

cooling and heating unit. It helps
with vertical airflow: hot air rises and
exits through the open courtyard,
while cool air flows into the shady
rooms. The masonry walls are also
thick
temperatures by keeping out the

and maintain moderate

violent afternoon sunlight and
gradually dissipating stored heat in
the evening. These conventional
materials are effective in conferring
insulation, unlike modern concrete
structures that entrap and heat up

(COEP Tech & SPA Bhopal, 2024).

The transitional zones are composed
of verandahs and shaded corridors
to avoid direct sunlight and keep the

12

southasiadisasters.net

Vol. 20, Issue 7, November 2025


https://link.springer.com/book/10.1007%2F978-981-15-4327-2
https://link.springer.com/book/10.1007%2F978-981-15-4327-2

interior cooler. Semi-open spaces
allow residents to perform their
household the
hottest hours of the day. Cross

activities during

ventilation through strategically
located small windows and latticed
screens (jaalis) helps reduce heat
gain while maintaining privacy with
minimal material use. Mud or plaster
floors are cool, and some Wada even
have small fountains which help to
cool by evaporation. Roofs are
usually made of clay tiles, and timber
used,

ventilation gaps, to allow heat to

beams are along with
escape. Sun exposure is also reduced
by the east-west orientation of

buildings (Vakharia & Joshi, 2024).

These conventionally
design benefits have been supported
by scientific review. In this study,
Vakharia and Joshi (2024) found that
the indoor temperatures of Wadas

recognised

were maintained 4°C to 6°C below
the outside temperatures, serving as
thermal sinks. The temperature of
the Wada walls was also found to be
significantly lower than that of the
adjacent concrete buildings. In their
2022 study, the authors of the present
research reported that Wadas used
40 per cent less energy to cool their
home than modern row houses and
apartments.

Wadas are also creatures of climate
resilience in addition to architecture.
Areas such as verandahs enhanced
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Traditional layout of a Wada courtyard house. Source: Kaarwan. “Wada Architecture of

Maharashtra.” Retrieved from kaarwan.com

not only thermal comfort but also
social interaction between people.
Several Wadas are still populated by
local people, who also maintain
them. Sensitively retrofitted, these
buildings would be an essential
climate

component of modern

adaptation planning, while also
preserving cultural heritage. Instead
of considering Wadas as relics of a
bygone era, they should be viewed as
culturally  rooted,  ecologically

that

adaptable to present and foreseeable

sustainable  problems are

climate scenarios.

modern heat challenges.

Wada architecture shows how tradition meets
innovation — keeping homes 4-6°C cooler and
communities resilient. Reviving these designs can
inspire Maharashtra’s path toward sustainable,
climate-smart living. These timeless structures

prove that heritage can be a powerful solution to
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EVIDENCE-BASED COOLING

Keeping Maharashtra’s Slums Cool: What the

Evidence Says

M aharashtra’s  urban  heat
strategy ~ has  primarily
focused on tree cover, public

awareness campaigns, and the use of

indoor fans. However, in slum
homes with tin roofs and limited
airflow, these measures address only
the real risk in part. During pre-
monsoon weeks, indoor
temperatures routinely exceed safe
physiological limits, even at night.

This isn't just discomfort; it’s a public

health emergency playing out in
slow motion across millions of
homes. Yet some of the most effective
solutions require no power, no
machinery, and minimal cost.

Drawing on 10 peer-reviewed
studies and large-scale pilots, the
table below highlights

cooling approaches —

passive
such as
reflective coatings, simple insulation,
and improved ventilation — that

By Akash Yadav, AIDMI, India

deliver measurable relief. Crucially,
they are light enough for fragile

structures, cheap enough for
informal budgets, and scalable
enough for policy.

Below is the same evidence table
shared earlier; it lists the source, the
intervention tested, headline results,
the

and why each matter in

Maharashtra context.

Table: Literature Review of Cool-Roofing Solutions in India

S. [Source (year, What was tested Key data-driven results Why it matters for

N. [journal) Maharashtra

1. |Vellingiri et al. 2020, [Solar-reflective paint, * Paint only: peak indoor 1 |Tin and asbestos are still the
Indian J. Occup. & |Thermocol false-ceiling and |°C cooler than bare tin. main roofing sheets in Mumbai
Environ. Med. ModRoof panels on « Thermocol: 2.5 °C cooler. & Pune slums; even the

tin/asbestos roofs (16 “cheapest first step” (paint)
Ahmedabad slum homes, 7- |° ModRoof: up to 4.5 °C buys 1 °C, while panel
h data-logger runs) cooler vs tin at 13:00. replacement buys 24 °C.

2. |Mahila Housing Five-layer “eco-roof” stack |Indoor maximum 6 °C All layers are available in
Trust 2024. Hot (tarpaulin + tin + 10 mm below ambient and 13 °C Dharavi scrap markets, with
Take: Cool Roofs + |waste-cardboard/ bamboo- |below unmodified tin the cost falling within state
Times of India jute) in five waste-picker during the May heatwave; |slum-upgrade ceilings.
(Chintan 2025 Delhi |colonies (n = 60 sensor runs) |materials cost: 355/ ft2.
trial)

3. |IIT-Bombay 2025 High-IR acrylic coating on  |Roof-to-room gradient 20 |The product originated in
“Keep It Cool” tech [metal/concrete roofs (lab & |°C; steady-state room <47 |Mumbai; the MMRDA has
page 2-house pilots, roof set- °C when roof hits 80 °C. earmarked it for transit camp

points 65 - 80 °C) retrofits.

4. [IIT-Bombay Tech- [Pigmented water-based film |Roof surface drops 15-20 |Works on black-tar felt
note 2024 - Near-IR |(100 pm DFT) on RCC/tile |°C and indoor drops to 37- [common on chawl terraces -
dark-colour cool roofs 39 °C; typical AC power proves “cool” needn’t be white
coating bills cut 25 - 30 %.

5. |Sarkar & Jana 2023, [Survey + Energy Plus The model shows that Simple design tweaks can be
Cities 143 scenarios for Mumbai slum |overheating hours (>32 °C  [baked into SRA redevelopment

& SRA blocks (ACH 0.4 —  |operative) fall by 22% when |guidelines before occupation.
cross-ventilation and light-
14 southasiadisasters.net Vol. 20, Issue 7, November 2025




S. |Source (year, What was tested Key data-driven results Why it matters for
N. |journal) Maharashtra
3.9 with added vents; high- |coloured roofs are
albedo finishes) combined, outranking small
room AC units on both cost
and equity.

6. |Sutar et al. 2017, Double-skin roof with 50 Peak indoor 3.6 °C lower; Ready-made details useful for
Build. & Environ.  [mm air-gap + pergola cooling-degree-hours cut AMRUT-funded slum
44(9) shading (Nagpur test cell)  |28% redevelopment sites in Nagpur.

7. |Hindustan Times 20 |City-wide thermal map of  [The largest slum patch Provides a quantified baseline
Nov 2020 (WRIre- |Mumbai (pre-monsoon averaged 6°C hotter than risk against which any cool-
analysis of Landsat- [afternoon) the adjacent formal housing. [roof rollout can be measured.
8 + in-situ loggers)

8. |Nutkiewicz et al. Meta-analysis & modelling |Heat-stress exposure time |Confirms that cool roofs are the
2022, Renew. of 27 cool-roof assemblies for |decreases by up to 91%; single biggest low-tech heat-
Sustain. Energy informal settlements (23 m? |mean electricity savings are |[risk reducer for dense tropical
Rev. 159 prototype dwelling) approximately 0.7 settlements.

kWh/day.

9. |Wangetal. 2024 (in [Scenario: coat 20 % of the Cooling-energy demand Suggests Mumbeai could reap
Clim. Policy) & city- [city's roof area by 2030 falls 0.21 TWhyr?; similar city-wide gains if it hits
scale energy-climate mesoscale CFD indicates the state target of 20 % cool-
model for ~0.6 °C daytime ambient roof coverage
Ahmedabad drop; prior epidemiology

links 0.6 °C to ~ 800 avoided
heat deaths per decade

10. [Meade et al. 2024, [Biophysical modelling of fan |Fans are beneficial <35 °C  |Explains why passive cooling
Lancet Planetary use under 30 - 50 °C, 10 - 90 |(any RH); become net heat- |(e.g. reflective roofs,

Health 8:¢256-269 % RH gainers > 39°C in very hot- |ventilation) must keep rooms
(critical review of dry air. below ~ 37 °C before fans are
electric fans) safe and effective.

Take-home Lessons for Practitioners 2. Design for air. can increase heat strain once the

1.

Paint first, then

insulate.

Energy Plus simulations and

Field trials across four Indian
cities show that a single lime-
based or acrylic reflective coat
typically cools rooms by 1 - 4 °C
(with rare peaks up to 5 °C).
Adding a thin Thermocol or
bamboo-jute  layer roughly
doubles the relief, delivering 6-
13 °C lower highs compared
with bare tin, depending on
whether you benchmark against
outdoor air or an unmodified

roof.

spot monitoring in Mumbai's
Dharavi show that introducing
true cross-ventilation or leaving
a modest 15 cm pergola gap
above the roof can reduce
overheating hours by
approximately one-quarter to
two-fifths (= 22 - 39 %), with
zero electricity input.

Fans need context.
After a basic cool-roof retrofit,
peak indoor temperatures in
Ahmedabad tin-roof homes stay
below 35 °C. Electric fans remain
helpful up to that threshold but

air exceeds ~ approximately 39
°C in hot, dry conditions. In the
cooled rooms, the fan is
therefore both safe and effective.
Scale multiplies gains.
City-scale modelling for
Ahmedabad shows that coating
just 20 % of roof slices 0.21 TWh
yr! off projected 2030 cooling
demand and nudges daytime
neighbourhood air
temperatures down by ~0.6 °C,
enough to push several
“danger” heat-index days back
lﬁlow public-health thresholds.
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COASTAL COOLING

Ocean-Informed Cooling: MSP and UDA Interventions
for Addressing Extreme Heatwaves

By J Cathrine, Maritime Research Center, Pune, India

n 2025, India is experiencing
I unprecedented heat, highlighting

the intensifying impacts of climate
change. The India Meteorological
Department (IMD) issued its first
heatwave April 7,
forecasting above-normal

alert on

temperatures from April through
June. February was the hottest in 125
years, with an average mean
temperature of 22.04°C and rainfall
less than half the usual levels.
Between February 11 and 23, thirty-
one states and union territories
recorded night-time temperatures
above normal, with many regions
exceeding typical values by 3 °C to 5
°C. These patterns align with
projections from the
Intergovernmental Panel on Climate
Change (IPCC), which anticipates
more frequent and severe heatwaves
in India.

Extreme heat poses significant
threats to health, livelihoods, and
ecosystems. High temperatures

contribute to heatstroke,

dehydration, cardiovascular and
kidney disorders, and mental health
strain, particularly among outdoor
workers, the elderly, and women in
agrarian communities. Heatwaves
exacerbate water scarcity, reduce soil
moisture, and impact agricultural
productivity, livestock, and fisheries.
Food security, biodiversity, and
public health are directly affected.
While Heat Action Plans (HAPs)
address emergency responses, they
remain insufficient for mitigating
systemic vulnerabilities or long-term

climate risks.

Addressing these challenges requires
strategies that harness the ocean’s
cooling potential. Marine Spatial
Planning (MSP) and Underwater
Domain Awareness (UDA) provide
integrated frameworks capable of
long-term heat adaptation. MSP
to  balance
with
enables  the

offers  governance

ecological integrity

development. It

restoration of mangroves,

seagrasses, and coral reefs,

AcousticiCapacity/and
Capability/Building

Figure 1: Comprehensive Perspective of the UDA Framework.

enhancing natural cooling, buffering
urban heat, and increasing carbon
sequestration. MSP also facilitates
sustainable =~ marine  renewable
energy, such as offshore wind and
ocean thermal energy conversion,
which  can  support cooling

technologies while reducing
greenhouse gas emissions. By
guiding coastal urban design and
regulating waterfront development,
MSP preserves ventilation corridors
that mitigate heat stress in densely

populated areas.

UDA MSP by
providing technological
monitoring capabilities to implement

complements
and

interventions effectively. Acoustic
and oceanographic mapping allows
real-time assessment of thermal
stress, salinity, and ecosystem health
in coastal waters. This information
enables early prediction of marine
heatwaves and their impacts on
fisheries, agriculture, and urban
heat. UDA also informs underwater
noise

regulation to  protect
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ecosystems and maintain natural
cooling functions. Digital twins of
coastal environments enable the
simulation of interactions between
marine and terrestrial heat events,
optimising infrastructure placement,
such as seawater air-conditioning
systems, with minimal ecological
disruption.

The integration of MSP and UDA
creates a robust system in which

governance and environmental
intelligence reinforce each other.
Conventional HAPs address

immediate heat impacts but fail to
mitigate underlying drivers. Ocean-
informed

cooling  strengthens

resilience by integrating land- and

marine-based strategies,
safeguarding vulnerable
communities, and  promoting

sustainable economic activity. It also

India’s Sustainable
Goals,
climate action, sustainable cities, and

life below water, while incorporating

aligns  with

Development particularly

Environmental, Social, and
Governance (ESG) principles for

climate-smart investment.

Ocean-informed cooling
MSP and UDA
paradigm shift in climate adaptation.
By leveraging the ocean as an active

through
represents a

regulator of heat, we can implement
a scientifically grounded, socially
equitable approach to extreme heat.
This integrated model positions the
state as a leader in climate-smart
governance within the Indian Ocean
Region, offering lessons for other
coastal areas confronting rising
temperatures, ecosystem stress, and
socio-economic vulnerability.
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EXTREME HEAT SOLUTIONS

Extreme Heat-related Cooling Measures in
Maharashtra, India: Building Resilience in 2025

M aharashtra, one of India’s key
cotton—producing states,
continues to grapple with the
intensifying impacts of extreme heat.
In 2025,

farmers —especially ~women—face

smallholder  cotton
increasing vulnerability due to rising
temperatures, longer dry spells, and
more frequent heatwaves. These
contributed to
significant crop losses, exacerbating

conditions have
the socioeconomic fragility of rural
households  that
agriculture.

depend on

A recent study! IIED and AIDMI
reveal that nearly 84% of cotton
farmers in Maharashtra perceive a

sharp increase in average
temperatures over the last five years.
Heatwaves are now an almost
annual occurrence, with over half of
the surveyed farmers reporting
complete or major crop losses due to
droughts and floods, which are
further exacerbated by

rainfall. This heat-induced stress not

erratic

only affects crops but also reduces
children's
health-

milk yield, impacts

nutrition, and increases

related expenditures.

Despite the growing threat, adaptive
cooling measures remain limited.
Few farms have access to irrigation —
about them

only 50% —making

By Vishal Pathak, AIDMI, India

particularly vulnerable to heat and
water scarcity. As a coping strategy,
farmers often resort to savings,
borrowing, or reducing household
expenditures, such as withdrawing
children from private education or
avoiding healthcare costs. However,
these measures are reactive and not
sustainable in the long term.

Adaptation efforts such as crop
rotation, intercropping, and tree
planting are practised by many
farmers. These methods not only

improve soil health but also act as

natural buffers against extreme
weather. Yet, economic cooling
mechanisms like crop insurance

1 Guarin, A., Blackmore, E., Pathak, V., Nicolini, G., Morell-Decos, J. and Kelly, L. (2024). Building resilience for
cotton farmers in India: Evidence from Gujarat and Mahrashtra. IIED and AIDML. https://www.iied.org/22481iied.
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remain underutilised. While uptake
in Maharashtra is relatively higher
than in other states—driven by the
national PMFBY scheme—farmers
still
affordability, limited awareness, and
bureaucratic hurdles in the claims

face challenges related to

processing process.

In response to these growing

challenges, the Government of
Maharashtra has stepped up its heat-
related planning and interventions.
Through the State Climate Change

Action Plan (SAPCC), the state has

prioritised extreme heat
management, with special
provisions ~ for  climate-resilient
agriculture. District Disaster

Management Authorities (DDMAs)
in hotspot districts have begun
incorporating heatwave risk into
their with
support from the state’s Department

seasonal  planning,
of Agriculture. In addition, the
Maharashtra State Disaster
Management Authority (MSDMA) is
coordinating the rollout of localised
Heat Action Plans, modelled on
national guidelines, to ensure better
early warning, public awareness,
and coordination with local health
and irrigation departments.

The government has also partnered
with
producer organisations to scale up

civil society and farmer-

access to heat-resilient seed varieties
and

micro-irrigation

systems

Y

Building resilience
for cotton farmers
in India

Evidence from Gujaral and
Maharashlra

Alsjandro Guarin, Emma Blackmors,
Vishal Pathiak. Givha Nicolin,
Josa More FDucds and Laura Kaly

Working Paper T e o SR e
Seroet 202 Sl was s e can e

iied & &
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Read more: https://aidmi.org/building-
resilience-for-cotton-farmers-in-india-
evidence-from-qujarat-and-

maharashtra/

through the PMKSY (Pradhan
Mantri Krishi Sinchayee Yojana), as
well as to improve farmer advisories
via Krishi Vigyan Kendras (KVKs).
These agro-
meteorological bulletins and climate-

advisories include

resilient farming tips disseminated
through SMS in local languages.

Moreover, Mahatma Phule
Renewable Energy and
Infrastructure Technology

(MAHAPREIT) is exploring cooling-
as-a-service pilots in rural storage
and post-harvest facilities, in
collaboration with NABARD and
private cooling entrepreneurs.

AIDMI’s contribution to the IUCN World Conser\)ation Congres‘s, held in Abu Dhabi fro

- - 4
— .

m October 9-15, 2025 — sharing India’s

Community-driven solutions such as
the Livelihood Resilience and
Recovery Fund offer an alternative
model. This fund enables quick,
interest-free loans based on peer
assessment and has been praised for
its responsiveness and accessibility,
critical features absent in formal

insurance schemes.

Looking ahead,  Maharashtra’s
approach to cooling must continue
integrating infrastructural upgrades

(such as affordable irrigation),
inclusive insurance products, and
localised climate services.
Government action must be
complemented by stronger
awareness  campaigns, gender-

sensitive interventions, and support
for trusted community institutions.
State-level ~ convergence  across
departments —including

Agriculture, Energy, Health, and
Rural Development —is vital to align
heat adaptation efforts under one

coordinated resilience framework.

Extreme heat is no longer a seasonal
anomaly —it is a structural challenge.
Addressing it requires
that

environmental, economic, and social

systemic
solutions prioritise
resilience at the grassroots. With the
combined momentum of state-led
policies, civil society innovation, and
community action, Maharashtra can
chart a path towards a heat-resilient
rural future. [}

perspectives on urban resilience, risk governance, and inclusive development. Photo: AIDMI.
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LEADERSHIP

Maharashtra’s Leadership in Disaster Management:
Building Systems, Science, and Resilience

I n 2025, the Maharashtra State
Disaster Management Authority
(MSDMA) stands out as a national
leader in disaster risk governance.
From modernising operations and
scaling  mitigation
strengthening

projects  to

community
preparedness, MSDMA is shaping a
holistic, evidence-based approach to
resilience —building systems that
combine innovation, coordination,

and climate-smart development.

Cooling Achievements of

Maharashtra in 2025

1. Modernised State Emergency
Operations Centre (SEOQ):
Inaugurated in April 2025 at
Mantralaya, Mumbai — enhancing

inter-

real-time  coordination,

departmental communication,
and data-driven disaster response
across the state.

2. Establishment of the State
Institute of Disaster Management
(SIDM), Nagpur: Cabinet
approval of X 184 crore for a new
training and research institute —
marking a milestone in building
state-level capacity and
advancing applied disaster-risk
research.

3. Implementation of Large-Scale
Mitigation Works: Over 1,600
mitigation projects worth more
than Z 5,000 crore launched
across

coastal and inland

Maharashtra —addressing floods,

landslides, and heat impacts
through structural and non-
structural measures.

4. Launch of the Statewide

Landslide Management Plan:
Maharashtra’s first
comprehensive plan prioritising
high-risk zones and detailing

. Comprehensive

engineering,
community-based strategies for
slope stability and safety. Though

ecological, and

not a cooling measure per se, it
made people safe.

Pre-Monsoon
Preparedness Drive: A state-
readiness
24x7
remapping 249

wide campaign

requiring officer
availability,
landslide sites, and conducting
mock drill protocols across the
Mumbai

vulnerable districts and small

region and other

towns during summer 2025.

Actions for the Future of a Cooler
Maharashtra
1. Institutionalise Cooling within

Development and Disaster
Planning: Embed cooling targets
District
Disaster =~ Management Plans
(DDMPs), Smart City Missions,

housing schemes, and health

and indicators into

programmes — making heat
resilience a core policy goal
across departments.

Invest in Community-Centred
Cooling Infrastructure: Expand
shade
corridors, and green shelters in

low-cost cool roofs,
cities and small towns. Prioritise
public spaces —schools, markets,
and transport hubs—as local
cooling anchors accessible to all.
Strengthen Climate Data, Early
Warning, and Decision Systems:
Integrate heat forecasts, real-time
temperature data, and health
alerts into the State Emergency
Operations Centre (SEOC) to
guide anticipatory action and
protect outdoor workers and
vulnerable groups.

4.

5.

By AIDMI, India

Mobilise Cooling Finance and
Private Sector Engagement:
Create a “Cool Maharashtra
Fund” leveraging CSR, climate
finance, and local governance
budgets to scale heat adaptation
innovations, particularly for

small businesses, informal

workers, and rural women
entrepreneurs.

Advance Education, Research,
and Citizen Awareness on Heat
Resilience: Empower institutions
such as SIDM  Nagpur,
YASHADA Pune, and TISS
Mumbai to lead interdisciplinary
research, youth training, and
community awareness on cooling

futures and urban resilience.

Lessons from Maharashtra for Other
States of India

1.

Treat Cooling as a Core
Development Priority, Not a
Luxury: Maharashtra reframed
cooling from a comfort issue to a
public health and development
necessity. By embedding cooling
State

Management Plan and Climate

into its Disaster

Action Framework, the state
demonstrated that “cooling saves
lives, livelihoods, and
productivity.”

Build Institutional Muscle for
Climate Governance:
Establishing a modernised State
Emergency Operations Centre
(SEOC) and approving the State
Institute of Disaster Management
(SIDM) in Nagpur have created a
backbone for evidence-based
decision-making and training —
a model other states can emulate
to  professionalise disaster

governance for greater impact.
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3.

Scale Local Innovations
Through Partnerships: From
cool-roof pilots in Nagpur and
Beed to community shade
corridors in Jalgaon,
Maharashtra, showed how local
innovations —backed by NGOs,
academia (TISS, YASHADA),
and agencies like UNDP and
UNICEF —can be scaled through
coordinated government action.

Integrate
Community Action: The state
pioneered  anticipatory  and
micro-finance tools such as the
Livelihood
Recovery Fund, enabling rapid,
peer-assessed
farmers

Finance and

Resilience and

small
This
approach shifts disaster finance
from compensation to resilience-
building before crises strike.
Champion Cross-Sector
Collaboration  for  Cooling
Futures: Maharashtra’s “Cooling
for All” approach
departments of health, energy,

loans to
and workers.

united
housing, and urban
development, alongside
society and the private sector.

civil

This whole-of-government and

whole-of-society = model can

guide other states to align
disaster risk reduction, climate
adaptation, and social equity
goals, making each Indian cool.

Disaster Risk Research and

Publications on Maharashtra

Recent research offers valuable

insights for policy, planning, and

local action under Maharashtra’s
disaster risk reduction and heat
resilience agenda.

1. Assessment of Heat Wave Risk
in Maharashtra State: A Sub-
District Level Analysis (Shinde et
al., 2025, SSRN) — Maps 32 years

of temperature and
socioeconomic data across 358
talukas, providing the most
updated evidence for heat-

resilience strategies under the
State Disaster Management Plan
(SDMP) 2023.

2. Enhancing Disaster Resilience:
A Comprehensive Analysis of
the SDMP 2023 (Chothe &
Garudkar, 2024, IJAR) — Reviews
Maharashtra’s
management framework against
the Sendai Framework and
NDMP 2019, highlighting
institutional gaps and the need to

disaster

. Heat

integrate climate-specific hazards
like extreme heat.

Stress:  Vulnerability,
Health Impacts, and Coping
Strategies in Rural Maharashtra
(Pradyumna et al., 2018, ASSAR-
CARIAA) — A field-based study
revealing how heat stress affects
health, livelihoods, and gendered
vulnerability, = forming  the
evidence base for locally led
cooling and adaptation efforts.

. Estimating Indoor Heat Stress of

Low-Socioeconomic
Households (Tasgaonkar et al.,
2025,  Heliyon  Climate) —
Demonstrates the importance of
cool-roof and  ventilation
solutions through measurements
of indoor temperature and
humidity in low-income
settlements.

Framework for  Assessing
Climate Risk in Maharashtra
(Water Policy Journal, 2024) —
Proposes a multi-dimensional
risk assessment model linking
environmental,  social, and

economic indicators, offering
scalable applications for district-
level early warning and

resilience planning. |l

INVESTING IN NATURE
Investing in Biodiversity and Nature in India: Building Climate

Resilience and Securing Development

India’s vast biodiversity —home to over 90,000 animal and 45,000 plant species —is central to its resilience and
prosperity. Yet this natural wealth is under threat from land degradation, extreme weather, and intensifying
heatwaves. Investing in nature is therefore not only an environmental imperative but also an economic and social
necessity.

Forests, wetlands, mangroves, and grasslands act as critical natural infrastructure, regulating local temperatures,
storing carbon, and protecting communities from floods and droughts. These ecosystems sustain millions of
livelihoods, especially for women, Indigenous peoples, and rural communities. Strengthening this human-nature
connection through community-led conservation ensures both ecological protection and equitable growth.

Nature-based Solutions (NbS)—like mangrove restoration, watershed management, and urban green corridors —
offer cost-effective, long-term resilience. Maharashtra’s watershed restoration and Odisha’s mangrove regeneration
show how local action can deliver climate and development benefits simultaneously.

To accelerate progress, India must prioritise NbS in climate finance, align policies with biodiversity missions, and
expand blended finance models that engage public, private, and community sectors. Empowering institutions such
as Panchayats, women's collectives, and youth networks will help make conservation inclusive. |l

By AIDMI, India
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KNOWLEDGE ACTION

Partners in Cooling Maharashtra: Institutions,
Governance, and Communities Against Extreme Heat

A s  Maharashtra  confronts
intensifying and

extreme heat events, a unique

recurring

coalition of institutions, governance
leaders, and civil society is shaping
the state’s response. The Tata
Institute of Social Sciences (TISS),
Yashwantrao Chavan Academy of
Development Administration
(YASHADA), and a broad network
of «civil society organisations
(CSOs) and NGOs are together
redefining what climate resilience
means for one of India’s most heat-
exposed  states. Their work
demonstrates how science, policy,
and community leadership can
converge to make Maharashtra cool,
inclusive, and climate-smart.

Knowledge Action: The Role of TISS
The Tata Institute of Social Sciences
(TISS) has emerged as a knowledge
and action partner at the heart of
Maharashtra’s  heat
efforts. Through its Jamsetji Tata
School of Disaster Studies
(JTSDS), TISS has studied how heat
stress affects livelihoods, health,

resilience

and work across cities such as
and Beed.
This research has generated crucial

Mumbai, Nagpur,
evidence for inclusive Heat Action
Plans (HAPs) that reflect the needs
of informal workers, women, and
children.

TISS also plays a leading role in
capacity building, training state
and municipal officers, NGOs, and
community organisations on urban
heat risk and social resilience. These
modules integrate early warning
systems, occupational safety, and
cool infrastructure into disaster

management  plans —supporting
the Maharashtra State Disaster
Management Authority’s
(MSDMA) goal to make “every
district heat ready.”

In collaboration with AIDMI, TISS
has helped identify and promote
community-level cooling
solutions such as cool roofs, green
shaded public

spaces. Its approach combines

corridors, and

traditional building knowledge
design,

academic

with modern
demonstrating  how

research can be transformed into

tangible = community  benefits.
Beyond implementation, TISS
experts contribute to policy

dialogues with MSDMA, NDMA,
and the Ministry of Earth Sciences,
ensuring that heat resilience is
embedded in urban planning, CSR
investment, and local governance
frameworks.

Perhaps most inspiring is TISS's
effort to mobilise youth and
academia. By turning its campuses
into “living laboratories” for
climate action, it is cultivating a
new generation of citizens who

“Cooling is the new
measure of
development.
Maharashtra’s
institutions are
proving that local
leadership can make
climate resilience
real.”

By AIDMI, India

view cooling not merely as
comfort—but as a right and a

shared responsibility.

Governance Leadership: The Role of
YASHADA

The Yashwantrao Chavan
Academy of Development
Administration (YASHADA),

Pune, provides the governance
backbone for Maharashtra’s climate
adaptation mission. Through its
Centre for Disaster Management
(CDM), YASHADA
administrative officers, municipal

trains

staff, and disaster managers to
integrate heatwave preparedness
into daily governance.
Its programmes for IAS and State
Civil Service officers emphasise
aligning District Disaster
Management Plans (DDMPs) with
NDMA’s Guidelines on Heat Wave
Management and Maharashtra’s

evolving Cooling Roadmap.

YASHADA
convergence

serves as a
platform, linking
departments such as health, urban
development, agriculture, energy,
and labour. This

coordination ensures that the social

cross-sector

and economic dimensions of heat
are  fully  understood and
addressed. As the state’s apex
training institute, YASHADA is
also  developing  knowledge
resources on urban heat, rural
livelihoods, and green cooling to
support the Maharashtra Climate

Action Plan.

Field documentation —ranging
from cool roofs in Beed to green
cover restoration in Nashik and
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shade
Nagpur —helps
innovations to state policy. By
partnering with AIDMI, UNDP,
and the World Bank, YASHADA
has initiated projects that explore

market structures  in

connect  local

financing mechanisms for local
cooling interventions, the inclusion
of heat awareness in Panchayati Raj
and ULB trainings, and the use of
sustainable materials in housing.

True to its motto of “Building
Competent  and ~ Compassionate
Governance,” YASHADA promotes
leadership for climate resilience. It
encourages officials to innovate and
replicate community-based cooling
practices, nurturing a governance
culture that acts early, plans locally,
and cools inclusively.

Community Power: The Role of Civil
Society and NGOs

While research and governance set
the framework, it is civil society
that brings heat resilience to life in
Mabharashtra’s villages, towns, and
markets. NGOs such as AIDMI,
SEWA, Prayas, and WOTR have
been instrumental in ensuring that
the lived experience of vulnerable
workers —vendors, farmers,
construction labourers —is reflected

in policy.

Through
documentation, these organisations

grassroots
have provided evidence that
informs Heat Action Plans and
contributes to the Maharashtra
State Cooling Roadmap. Their
advocacy ensures that heat
resilience remains centred on the
poor and informal workforce,

especially women.

Civil society has also led on-ground
innovations: installing cool roofs
and shade shelters, promoting tree-
based micro-parks, and reviving
traditional materials like clay tiles

“Resilience begins
with capable
governance, informed
science, and
empowered citizens.”

and white lime coatings. These low-
cost ~methods have shown

measurable  success, reducing
indoor temperatures by 2-4°C in

pilot areas.

At the same time, NGOs have

driven = awareness campaigns
across schools, health centres, and
municipal wards under the banner
of “Heat
Localised training materials in
Marathi and

communication ensure that life-

Ready  Communities.”
participatory

saving information reaches

everyone.

Crucially, NGOs have connected
corporate social responsibility
(CSR) with local
Projects such as Afat Vimo (micro-

adaptation.

insurance for extreme heat) and
market shade initiatives channel
CSR and municipal funds toward
These
partnerships are helping integrate

cooling solutions.
heat management into district plans
and municipal budgets.

By collaborating with institutions
like TISS and YASHADA, NGOs

are also creating knowledge

partnerships that bridge
community experience and
academic  rigour—forming a

statewide learning ecosystem for
resilience.

Cooling Maharashtra Together: The
Way Ahead

The synergy among TISS,
YASHADA, and civil society
organisations offers Maharashtra a
model of institutional cooperation

against climate extremes. Together,

they represent three essential
pillars of resilience:
¢ Knowledge Action —

science-based
through
research and education.

producing
understanding

e Governance Leadership —

transforming  policy  and
planning into  responsive
administration.

e Community Power —

translating ideas into local

impact and inclusion.

As the state faces longer and more
frequent heatwaves, this
partnership ~ demonstrates  that
cooling Maharashtra is not merely a
technical challenge—it is a social
and governance mission. By
connecting classrooms,
government offices, and
community spaces, Maharashtra is
showing India how to build

resilience from the ground up.
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WAY AHEAD

Cooling the Future: Maharashtra’s Roadmap for
Inclusive Climate Resilience

he road ahead for Maharashtra

requires bridging innovation,
investment, and inclusion without
doubt. The following are five areas
for its road map:

1. Institutionalise = Cooling in
Development  Planning  of
Maharashtra: Cooling must be
mainstreamed within state and
district disaster ~management
plans, urban missions, and
agricultural policies. The
Maharashtra  State  Disaster
Management Authority
(MSDMA) can spearhead a
coordinated “Heat and Cooling
Resilience Mission” that brings
together the departments of
health, agriculture, and energy
under a single convergence
framework by 2030.

2. Fund Resilience, Not Disasters:
As AIDMI's work with IIED
demonstrates, locally managed
recovery funds and micro-
insurance are faster, more trusted,
and more inclusive of gender.
Embedding  such  financial
mechanisms into climate budgets
and CSR investments will ensure
that resilience funding reaches
the most exposed communities

By Sujata Saunik and Mihir R. Bhatt, India

“The way ahead is to finance
resilience, not disasters — by
empowering small
businesses, farmers, and
cities of Maharashtra to
design their own cooling
futures, supported by science
and solidarity.”

. Scale

. Build a

before crises unfold. Leadership
corporate initiatives in
Maharashtra can develop such a
mechanism of Rs. 100 crores for
the state.

Community  Cooling
Solutions: Pilots in Nagpur,
Beed, and Jalgaon  have
demonstrated measurable
reductions in  temperature
through the use of low-cost cool
roofs, shade structures, and
passive ventilation. These should
now move from demonstration to
district-wide programmes
supported by urban local bodies
and the private sector to at least
50 cities and towns by 2030.
Cooling Economy:
Extreme heat adaptation can
generate green jobs—from the

local manufacturing of reflective
paints and bamboo-jute panels to
retrofitting schools and
Anganwadis with climate-smart
cooling solutions. Linking such
initiatives to state skill missions
can make resilience economically
rewarding. Develop a concept
proper for the cooling economy
with multi-stakeholder
consultation and the Maharashtra
Planning Board by March 2026.

5. Strengthen Research and Policy

Linkages: Continuous
collaboration among AIDMI,
IIED, IITM, TISS, and state

agencies can refine evidence,
monitor impacts, and develop
replicable models for all districts
of Maharashtra under a 5-year
programme.

In essence, Maharashtra’s “cooling
transition” is both an adaptation and
a development opportunity. Grounded
in community finance, guided by
data, and driven by inclusive
governance, the state can chart a new
national pathway —where protecting
citizens from extreme heat becomes
central to sustainable growth and
social justice. |l

Rockefeller Foundation

every Indian. (Source: AIDMI) [l

on September 24,
during Climate Week NYC. The gathering highlighted how
the global health and climate communities are coming
together amid rising challenges, including the worsening
impacts of extreme heat. We were inspired by community-led
solutions from Rio de Janeiro and the Southern United States,
demonstrating how locally tested and adapted approaches can

Climate and Health Reception: Solutions for a Sharper Future

All India Disaster Mitigation Institute (AIDMI) was honoured
to join the Climate and Health Reception hosted by The

2025,

be scaled to protect lives, strengthen resilience, and deliver health benefits in climate-vulnerable settings.

At AIDMI, we learn that these lessons are vital for advancing locally led adaptation and building the resilience of
vulnerable communities across South Asia and beyond. We thank The Rockefeller Foundation for convening this
important dialogue and look forward to collaborating with global partners to bridge health and climate action to
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