www.ijcrt.org © 2026 IJCRT | Volume 14, Issue 3 March 2026 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éb INTERNATIONAL JOURNAL OF CREATIVE
? RESEARCH THOUGHTS (1JCRT)

@a * An International Open Access, Peer-reviewed, Refereed Journal

Urban Heat Island Effect And Its Impact On
Public Health In Major Indian Cities

Dr. Mansur Ansary
State Aided College Teacher
Department of Geography

Manbhum Mahavidyalaya, Purulia

Abstract: The Urban Heat Island (UHI) phenomenon represents one of the most significant
anthropogenic climate modifications affecting urban environments worldwide, with particularly
pronounced implications for public health in rapidly urbanizing Indian cities. This article provides a
comprehensive examination of the UHI effect in major Indian metropolitan centers, analyzing its
causative factors, intensity patterns and consequential health impacts on urban populations. The
synthesis of recent research reveals that Indian cities experience UHI intensities ranging from 2 to
10°C, with northwestern cities exhibiting the most pronounced temperature gradients. The primary
drivers include vegetation loss, impervious surface expansion, unplanned urban agglomeration,
anthropogenic heat release and aggravated energy consumption patterns. The health implications are
substantial, encompassing heat-related morbidity and mortality, respiratory illness exacerbation,
cardiovascular stress and mental health consequences that disproportionately affect vulnerable
populations including slum dwellers, outdoor workers, the elderly and economically disadvantaged
groups. The analysis demonstrates that cities such as Chennai, Mumbai, Kolkata and Ahmedabad
exhibit the highest heat health risk indices, rendering them increasingly less livable under current
trajectories. The article critically evaluates existing policy responses, including Heat Action Plans and
emerging Integrated Heat and Cooling Action Plans, while identifying significant gaps in
implementation, monitoring and the protection of vulnerable populations. The conclusion emphasizes
the urgent need for integrated urban planning approaches that combine green infrastructure, sustainable
cooling strategies and targeted public health interventions to mitigate the escalating health burden of

urban heat islands in India.
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1. Introduction

The Urban Heat Island (UHI) phenomenon constitutes one of the well-documented anthropogenic
modifications to local climate, wherein urban areas experience substantially higher temperatures than
their surrounding rural hinterlands due to the physical properties of built environments and human
activities (Oke, 1982). This temperature differential arises from the replacement of natural land cover
with impervious surfaces characterized by low albedo, higher thermal capacity and reduced evaporative
cooling capacity, combined with anthropogenic heat release from transportation, industrial processes
and building energy consumption (Grimmond, 2007). The phenomenon has assumed critical
importance in the context of India, which is experiencing the most rapid urbanization in its history and
ranks as the second-largest urban system globally, containing approximately 11 percent of the world's

urban population (United Nations, 2019).

India's urban transformation is unprecedented in both scale and pace. According to census data,
while 31 percent of India's population resided in urban areas in 2011, contributing 63 percent of the
nation's gross domestic product, projections indicate that by 2030, approximately 40 percent of Indians
will live in urban centers, contributing 75 percent of GDP (Mohan & Kandya, 2015). By 2050, the
country is expected to accommodate over 600 million urban residents, with seven megacities exceeding
populations of 10 million (Gupta & Chakraborty, 2019). This rapid urbanization has occurred with
inadequate attention to environmental planning, resulting in widespread vegetation loss, unbridled
impervious surface expansion and the proliferation of heat-trapping urban morphologies that exacerbate
the UHI effect (Bhattacharya & Banerjee, 2018). The consequences are increasingly evident in the
deteriorating thermal environments of Indian cities, where rising temperatures, prolonged heatwaves
and elevated night-time temperatures pose growing threats to public health (Kotharkar & Surawar,
2016).

The public health significance of the UHI effect derives from multiple mechanisms that extend
beyond simple temperature elevation. Urban heat islands amplify the intensity and duration of
heatwaves, creating conditions of sustained thermal stress that overwhelm the body's thermoregulatory
capacity (Patz et al., 2005). Elevated temperatures also interact synergistically with urban air pollution,
accelerating the formation of ground-level ozone and other secondary pollutants that exacerbate
respiratory and cardiovascular disease (Li & Bou-Zeid, 2013). The concentration of vulnerable
populations within urban areas, including slum dwellers living in poorly ventilated housing, outdoor
workers with prolonged heat exposure, elderly individuals with diminished thermoregulatory capacity
and economically disadvantaged groups lacking access to cooling, compounds these health risks and
creates patterns of heat-related morbidity and mortality that reflect underlying social inequities (Harlan
et al., 2006).

The urgency of addressing UHI-related health impacts in India is underscored by mounting

evidence of increasing heat-related mortality. Official figures document that thousands of lives have
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been lost due to heatwaves in India in recent years, while suspected heatstroke cases number in the tens
of thousands annually (Azhar et al., 2014). These figures likely underestimate the true burden, as heat-
related mortality is systematically undercounted due to attribution challenges, delayed health effects
and the absence of comprehensive medical records for vulnerable populations (Knowlton et al., 2009).
Against this backdrop, understanding the mechanisms through which urban heat islands affect public
health and identifying effective intervention strategies has become an imperative for urban policy and
planning (Stone, 2012).

The relationship between urban form and temperature is mediated through multiple physical
processes that operate at different spatial and temporal scales. The replacement of vegetated surfaces
with built structures alters the surface energy balance by reducing latent heat flux through
evapotranspiration while increasing sensible heat storage in building materials (Oke, 1982). The three-
dimensional geometry of urban canyons traps outgoing longwave radiation, reducing effective radiative
cooling and elevating night-time temperatures (Grimmond, 2007). Anthropogenic heat emissions from
buildings, vehicles and industrial activities further augment the urban thermal load, with contributions
varying by season, time of day and neighborhood characteristics (Li & Bou-Zeid, 2013). These
physical processes interact with regional climate patterns to produce UHI intensities that vary
substantially across Indian cities, from moderate effects in coastal cities moderated by sea breezes to
extreme effects in inland cities characterized by high summertime temperatures and limited ventilation
(Mohan & Kandya, 2015).

The present article synthesizes the growing body of research on urban heat islands in Indian
cities, with particular emphasis on health implications. The analysis is structured as follows: Section 2
examines the causative factors and spatial characteristics of UHI in Indian cities, drawing on remote
sensing and in-situ measurement studies across diverse climatic zones. Section 3 analyzes the direct
and indirect pathways through which UHI affects human health, including heat-related illness,
respiratory morbidity and mental health consequences. Section 4 investigates the differential
vulnerability of urban populations, exploring how social, economic and demographic factors shape heat
risk distribution. Section 5 evaluates existing policy interventions, including Heat Action Plans and
emerging Integrated Heat and Cooling Action Plans, assessing their effectiveness and limitations. The
conclusion synthesizes the findings and identifies priorities for future research and policy development

to address the growing health burden of urban heat islands in India.
2. Drivers, Patterns and Characteristics of Urban Heat Islands in Indian Cities

The formation and intensification of urban heat islands in Indian cities arise from a complex interplay
of physical, geographical and anthropogenic factors that vary considerably across the country's diverse
climatic zones (Mohan & Kandya, 2015). Understanding these drivers is essential for characterizing the
nature and severity of UHI effects and for identifying appropriate mitigation strategies. Research

employing satellite-based thermal remote sensing has enabled systematic characterization of surface
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urban heat island intensities across Indian cities, revealing substantial spatial heterogeneity and
temporal dynamics that reflect underlying urban morphology and regional climate conditions
(Kotharkar & Surawar, 2016).

Surface urban heat island intensity, measured as the temperature difference between urban areas
and surrounding rural reference areas, exhibits pronounced variation across Indian cities. Analysis of
MODIS satellite data has documented that northwestern cities including Delhi, Jaipur and Ahmedabad
experience the most intense UHI effects, with summer daytime temperature differentials reaching 8 to
10°C (Bhattacharya & Banerjee, 2018). Coastal cities such as Mumbai, Chennai and Kolkata exhibit
moderate UHI intensities ranging from 2 to 5°C, moderated by marine influences and sea breeze
circulation patterns that provide some relief from urban heating (Gupta & Chakraborty, 2019). Cities in
the central and southern peninsular regions, including Hyderabad, Bengaluru and Pune, show
intermediate UHI intensities, though rapid urban expansion in these regions has led to intensifying

trends over recent decades (Mohan & Kandya, 2015).

Land use and land cover change constitute the primary driver of UHI intensification in Indian
cities. The transformation of agricultural land, forest cover and water bodies into built-up areas
fundamentally alters surface radiative properties and energy exchange characteristics (Kotharkar &
Surawar, 2016). The loss of vegetation cover is particularly consequential, as urban trees and green
spaces provide essential cooling through shading and evapotranspiration. Research has documented that
Indian cities have experienced substantial vegetation loss over recent decades, with impervious surface
expansion outpacing population growth in many metropolitan regions (Bhattacharya & Banerjee,
2018). The replacement of vegetated surfaces with concrete and asphalt increases surface albedo,
reduces latent heat flux and elevates surface temperatures, creating localized hot spots that contribute to

overall UHI intensity.

Urban morphology, including building density, height, spacing and street geometry, exerts strong
influences on local thermal conditions through modification of radiation exchange and ventilation
patterns (Oke, 1982). Dense, high-rise development creates urban canyons that trap solar radiation and
inhibit convective cooling, leading to elevated night-time temperatures. Research examining the
relationship between urban form and UHI intensity in Indian cities has documented that areas with high
building density, narrow streets and minimal open space exhibit the highest temperatures, while well-
ventilated areas with adequate spacing show moderated thermal conditions (Grimmond, 2007). These
findings have important implications for urban planning, suggesting that building form and spatial

arrangement can be manipulated to reduce heat retention and improve thermal comfort.

Anthropogenic heat release from human activities contributes meaningfully to UHI intensity,
particularly in dense urban cores (Li & Bou-Zeid, 2013). Sources of anthropogenic heat include vehicle
exhaust, building energy consumption, industrial processes and human metabolism. While quantifying

anthropogenic heat contributions is challenging due to data limitations, estimates suggest that
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anthropogenic heat fluxes in Indian megacities can reach 50 to 100 W/m?2 during peak periods,
representing a substantial addition to the urban energy balance (Mohan & Kandya, 2015). The diurnal
pattern of anthropogenic heat release, with peaks during morning and evening commuting hours,
influences the temporal evolution of UHI intensity and may contribute to elevated evening

temperatures that affect night-time recovery from heat stress.

Temporal dynamics of UHI intensity in Indian cities reveal important patterns with implications
for health impacts. Daytime UHI intensities are typically highest during summer months when solar
radiation is most intense, though the relationship between UHI and background temperature is complex
(Kotharkar & Surawar, 2016). Night-time UHI intensities, while generally lower in magnitude, are
particularly consequential for health because they reduce the opportunity for physiological recovery
from daytime heat exposure. Research has documented that Indian cities show persistent night-time
UHI effects that limit nocturnal cooling, exacerbating heat stress during extended heatwave events
(Bhattacharya & Banerjee, 2018). Seasonal variations in UHI intensity also reflect the influence of
monsoon precipitation, which temporarily moderates temperatures through increased evaporative

cooling and cloud cover.
3. Health Impacts of Urban Heat Islands: Pathways and Evidence

The public health consequences of urban heat islands in Indian cities manifest through multiple
pathways that operate across different temporal scales, from acute effects during individual heatwave
events to chronic effects associated with sustained exposure to elevated temperatures (Patz et al., 2005).
Understanding these health impacts requires consideration of both direct physiological effects of heat
exposure and indirect effects mediated through interactions with air quality, vector ecology and social
determinants of health. The evidence base, while growing, continues to face challenges related to data
availability, attribution complexity and the need for context-specific epidemiological research in Indian

urban settings (Knowlton et al., 2009).

Heat-related morbidity and mortality represent the most direct and well-documented health
consequences of UHI exposure (Azhar et al., 2014). The human body's ability to maintain core
temperature within safe limits depends on the balance between metabolic heat production,
environmental heat gain and heat dissipation through evaporative cooling. Elevated ambient
temperatures, particularly when combined with high humidity that reduces evaporative efficiency,
overwhelm thermoregulatory capacity, leading to heat-related illnesses ranging from heat edema and
heat cramps to heat exhaustion and life-threatening heat stroke (Harlan et al., 2006). Research on heat-
related mortality in Indian cities has documented significant associations between elevated
temperatures and all-cause mortality, with the strongest effects observed in older adults, young children

and individuals with pre-existing medical conditions (Azhar et al., 2014).

The burden of heat-related mortality in Indian cities is substantial, though precise quantification

remains challenging due to data limitations. Analysis of mortality during major heatwave events has
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documented excess deaths numbering in the hundreds to thousands in individual cities, with the 2010
Ahmedabad heatwave alone resulting in an estimated 1,344 excess deaths (Azhar et al., 2014). Time-
series analyses examining the temperature-mortality relationship across Indian cities have found that
mortality increases by 1 to 3 percent for each 1°C increase above threshold temperatures, with the
magnitude of effect varying by city, season and population characteristics (Knowlton et al., 2009).
These effects are likely to intensify under climate change scenarios, which project more frequent,

intense and prolonged heatwave events across much of India.

Cardiovascular and respiratory morbidity represent important secondary health consequences of
UHI exposure, mediated through both direct physiological stress and interactions with urban air
pollution (Patz et al., 2005). Heat exposure imposes cardiovascular strain through increased cardiac
output, elevated heart rate and enhanced sympathetic nervous system activity, which can precipitate
acute cardiovascular events in susceptible individuals. Research has documented associations between
heat exposure and increased hospital admissions for cardiovascular diseases, including ischemic heart
disease, heart failure and stroke (Li & Bou-Zeid, 2013). The respiratory impacts of UHI are mediated
partly through interactions with air quality, as elevated temperatures accelerate the photochemical
formation of ground-level ozone and other secondary pollutants that exacerbate asthma, chronic

obstructive pulmonary disease and other respiratory conditions (Stone, 2012).

The mental health consequences of urban heat exposure represent an emerging area of research
concern (Harlan et al., 2006). Heat exposure has been associated with increased emergency department
visits for mental health conditions, including anxiety disorders, mood disorders and substance use
disorders. The mechanisms linking heat to mental health outcomes are not fully understood but may
include direct neurological effects of hyperthermia, sleep disruption caused by elevated night-time
temperatures and the psychological stress associated with heat-related - livelihood disruptions. For
vulnerable populations living in inadequate housing without cooling access, the chronic stress of
persistent heat exposure may compound existing mental health burdens and contribute to diminished

psychological well-being (Knowlton et al., 2009).

The relationship between UHI and infectious disease transmission represents an additional health
pathway of potential significance, though research in Indian contexts remains limited (Patz et al.,
2005). Elevated urban temperatures can influence vector ecology, pathogen reproduction rates and
human exposure patterns in ways that affect disease transmission. Research on dengue fever, a
mosquito-borne viral disease prevalent in Indian cities, has documented associations between
temperatures, vector abundance and disease incidence, though the complex relationships between UHI,
microclimate and disease transmission require further investigation (Li & Bou-Zeid, 2013). Similarly,
the impacts of UHI on waterborne disease risk through effects on water quality and sanitation
infrastructure remain poorly characterized but may be consequential in settings with inadequate water

and sanitation services.
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4. Differential Vulnerability and Social Inequities in Heat Exposure

The health impacts of urban heat islands in Indian cities are not distributed uniformly across
populations but instead reflect patterns of social vulnerability that intersect with spatial patterns of heat
exposure to produce systematic health inequities (Harlan et al., 2006). Understanding the social
determinants of heat vulnerability is essential for designing interventions that protect those most at risk
and for addressing the underlying structural factors that shape differential exposure and susceptibility.
Research across Indian cities has documented that vulnerability to heat-related health outcomes is
concentrated among specific population groups characterized by limited adaptive capacity, underlying

health vulnerabilities and residence in thermally disadvantaged neighborhoods (Azhar et al., 2014).

Socio-economic status emerges as a primary determinant of heat vulnerability, influencing both
exposure to UHI conditions and capacity for adaptive responses (Stone, 2012). Low-income
populations in Indian cities are disproportionately concentrated in thermally disadvantaged
neighborhoods characterized by high building density, limited vegetation, poor housing quality and
inadequate ventilation. Slum settlements, which house an estimated 65 million urban residents in India,
represent particularly vulnerable environments characterized by crowded, poorly ventilated dwellings
constructed from heat-absorbing materials, limited access to electricity and water for cooling and
inadequate health infrastructure (Gupta & Chakraborty, 2019). Residents of these settlements face
elevated heat exposures combined with limited capacity for adaptation, resulting in substantially higher
heat-related morbidity and mortality rates compared to more affluent populations (Bhattacharya &
Banerjee, 2018).

Housing quality and infrastructure access constitute critical mediators of heat vulnerability
(Harlan et al., 2006). Dwellings with inadequate insulation, limited ventilation and heat-absorbing
roofing materials trap heat, creating indoor temperatures that may exceed outdoor conditions. The
absence of reliable electricity access precludes mechanical cooling, while water scarcity limits the
capacity for evaporative cooling through bathing, wet clothing, or cooling curtains. Research
documenting indoor temperatures in informal settlements across Indian cities has found that residents
experience sustained exposure to temperatures exceeding 35°C for extended periods during summer
months, with night-time temperatures providing minimal relief (Kotharkar & Surawar, 2016). These
indoor thermal conditions directly affect health outcomes and are shaped by housing policy,
infrastructure investment and urban planning decisions that have historically marginalized informal

settlements.

Age and underlying health status shape physiological vulnerability to heat exposure (Patz et al.,
2005). Older adults experience diminished thermoregulatory capacity due to age-related declines in
cardiovascular function, sweating efficiency and thirst perception, placing them at elevated risk for
heat-related illness. Young children, particularly infants, face increased vulnerability due to higher

surface-area-to-body-mass ratios, immature thermoregulatory systems and dependence on caregivers
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for heat protection. Individuals with pre-existing medical conditions, including cardiovascular disease,
respiratory disease, diabetes and mental health conditions, experience increased susceptibility to heat-
related health effects. Research on heat-related mortality in Indian cities has consistently found that
these vulnerable age groups account for the majority of excess deaths during heatwave events (Azhar et
al., 2014).

Occupational heat exposure represents a critical vulnerability pathway for India's substantial
outdoor workforce (Knowlton et al., 2009). Millions of urban residents are employed in outdoor
occupations including construction, street vending, transportation, waste collection and domestic work,
all characterized by prolonged heat exposure during peak temperature hours. Workers in these
occupations face elevated heat-related health risks, including heat stroke, dehydration and kidney
injury, while also facing economic pressures that limit their capacity to reduce exposure through work
cessation or schedule modification. Research on occupational heat stress in Indian cities has
documented increased morbidity and productivity losses among outdoor workers, with particular
impacts on migrant workers who lack social protections and access to health services (Stone, 2012).

Gender intersects with other vulnerability factors to shape differential heat experiences and
adaptive capacity (Harlan et al., 2006). Women in Indian cities face multiple dimensions of heat
vulnerability related to their social roles, economic status and culturally mediated patterns of mobility
and behavior. Women are disproportionately represented in low-income, informal employment sectors
characterized by heat exposure and limited protections. Domestic responsibilities, including cooking
and water collection, may increase heat exposure within inadequately ventilated homes. Cultural norms
governing dress, mobility and access to public spaces may constrain women's capacity to seek cooling
refuges or modify behavior in response to heat. Research examining gender dimensions of heat
vulnerability in Indian cities has documented that women experience higher rates of heat-related health
impacts than men, though systematic data remain limited (Azhar et al., 2014).

5. Policy Responses and Intervention Strategies

Addressing the health impacts of urban heat islands in Indian cities requires integrated policy responses
that span urban planning, public health, energy infrastructure and social protection domains (Stone,
2012). Over the past decade, Indian cities have begun developing and implementing strategies to
manage heat risks, with the Heat Action Plan approach pioneered in Ahmedabad serving as a model for
cities across the country. These interventions, while representing important progress, face challenges
related to implementation capacity, financing and the need for more transformative approaches that
address underlying drivers of UHI formation (Azhar et al., 2014).

The Ahmedabad Heat Action Plan, launched in 2013, established a template for urban heat risk
management in Indian contexts (Azhar et al., 2014). The plan combines early warning systems, public
awareness campaigns, capacity building for health care providers and targeted interventions for

vulnerable populations. Key elements include heat alerts triggered by forecast thresholds, public
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messaging on protective behaviors, preparedness training for health facilities and cool roof programs
for slum housing. Evaluation of the Ahmedabad plan has documented reductions in heat-related
mortality following its implementation, with an estimated 1,100 lives saved during the first year of
operation (Knowlton et al., 2009). The plan has since been replicated in over 30 Indian cities, though

implementation quality and effectiveness vary substantially across contexts.

Emerging Integrated Heat and Cooling Action Plans represent a more comprehensive approach to
urban heat management, combining emergency response with long-term planning to reduce heat
exposure through built environment interventions (Gupta & Chakraborty, 2019). These plans address
both the demand side of cooling through building design and urban form and the supply side through
sustainable cooling technologies and energy infrastructure. Key interventions include urban greening
programs that expand tree canopy and green space; cool roof and cool pavement initiatives that reduce
surface heat absorption; building energy efficiency standards that reduce heat emissions; and district
cooling systems that provide efficient cooling for dense urban areas (Kotharkar & Surawar, 2016). The
development of such integrated plans reflects growing recognition that addressing UHI requires

structural changes to urban form and infrastructure, not merely emergency response.

Urban greening represents a particularly important strategy for UHI mitigation, providing cooling
through shading and evapotranspiration while delivering co-benefits for air quality, stormwater
management and mental health (Mohan & Kandya, 2015). Research on the cooling effectiveness of
urban vegetation in Indian cities has documented that tree canopy can reduce surface temperatures by 5
to 10°C compared to unshaded surfaces, while parks and green spaces create cool islands that extend
cooling benefits to surrounding neighborhoods (Bhattacharya & Banerjee, 2018). However, urban
greening faces implementation challenges related to land availability, water requirements, maintenance
capacity and equitable distribution of green spaces across neighborhoods. Ensuring that greening
investments benefit the most vulnerable communities requires intentional planning and community

engagement.

Cool roof technologies offer a cost-effective intervention for reducing indoor heat exposure in
low-income housing (Stone, 2012). By applying reflective coatings to roof surfaces, cool roofs reduce
solar heat absorption and lower indoor temperatures by 2 to 5°C under typical conditions. Cool roof
programs implemented in Ahmedabad and other cities have demonstrated feasibility and effectiveness,
with documented reductions in indoor temperatures and improvements in thermal comfort. Scaling
such programs to reach India's vast slum population requires addressing challenges related to material
supply chains, installation capacity, financing mechanisms and household engagement (Azhar et al.,
2014). Integration of cool roof requirements into building codes and housing programs could accelerate

adoption and ensure that new construction incorporates passive cooling features.

Energy infrastructure and building standards represent critical leverage points for addressing

UHI, given the strong linkages between building energy use, anthropogenic heat emissions and cooling
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demand (Gupta & Chakraborty, 2019). Building energy efficiency standards that reduce cooling loads
through improved insulation, window specifications and building orientation can reduce both energy
consumption and associated heat emissions. The expansion of urban cooling through air conditioning,
while providing protection for those who can afford it, contributes to anthropogenic heat release and
increases energy demand, creating a feedback loop that can exacerbate UHI effects. Policies that
promote sustainable cooling, including district cooling, passive building design and demand

management, can help break this feedback loop (Kotharkar & Surawar, 2016).
6. Conclusion

The Urban Heat Island phenomenon represents one of the most consequential environmental health
challenges facing Indian cities in the twenty-first century, with implications that extend across public
health, urban planning, energy infrastructure and social equity domains. This analysis has demonstrated
that the UHI effect in Indian cities is not a uniform phenomenon but rather reflects the complex
interaction of physical geography, urban morphology, land use patterns and anthropogenic activities,
producing temperature differentials that range from 2 to 10°C across different urban contexts. The
drivers of UHI intensification-vegetation loss, impervious surface expansion, unplanned urban growth
and anthropogenic heat release-are deeply embedded in the patterns of urbanization that have

characterized India's development trajectory over recent decades.

The health implications of urban heat islands are substantial and multidimensional, encompassing
direct effects of heat exposure on morbidity and mortality, indirect effects mediated through air quality
and infectious disease transmission and psychological consequences of sustained thermal stress. The
evidence base, while growing, consistently demonstrates that these health impacts are not distributed
uniformly across urban populations but instead reflect systematic patterns of social vulnerability that
concentrate risk among low-income communities, slum residents, outdoor workers, the elderly and
other marginalized groups. The spatial coincidence of elevated heat exposure and limited adaptive
capacity in these vulnerable populations creates patterns of heat health inequity that must be central

considerations in policy design.

Policy responses to urban heat risks in Indian cities have evolved significantly over the past
decade, with the Heat Action Plan approach pioneered in Ahmedabad demonstrating that coordinated,
multi-sectoral interventions can reduce heat-related mortality. However, the scale of the challenge
facing Indian cities demands more ambitious and transformative approaches. Emergency response
mechanisms, while essential for protecting lives during extreme events, cannot substitute for the
structural interventions needed to reduce heat exposure at its source. The emerging Integrated Heat and
Cooling Action Plans represent a promising direction, combining emergency response with long-term
planning for urban form, infrastructure and building systems that can fundamentally alter the thermal

environments of Indian cities.
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Several critical priorities for future research and policy development emerge from this analysis.
First, systematic data collection and monitoring systems for heat-related health outcomes are essential
for understanding the magnitude of the problem, tracking trends and evaluating intervention
effectiveness. Current data systems systematically undercount heat-related mortality and morbidity,
hampering efforts to characterize the full burden of urban heat. Second, research is needed to better
understand the effectiveness and cost-effectiveness of different intervention strategies across diverse
urban contexts, enabling evidence-based prioritization of limited resources. Third, attention must be
directed to ensuring that heat adaptation investments reach the most vulnerable populations, who face
the greatest risks but have the least capacity to advocate for their needs.

The challenges of addressing urban heat islands in Indian cities are compounded by the
intersecting pressures of climate change, continued rapid urbanization and infrastructure deficits that
constrain adaptive capacity. Climate change projections indicate that heatwave frequency, intensity and
duration will increase across much of India in coming decades, making the UHI mitigation and
adaptation imperative even more urgent. The decisions made in the coming years regarding urban form,
building standards, energy infrastructure and social protection systems will shape the thermal
environments of Indian cities for generations, with profound implications for the health and well-being

of hundreds of millions of urban residents.

Ultimately, addressing the health impacts of wurban heat islands in India requires
reconceptualizing urban heat not merely as a weather phenomenon to be managed through emergency
response but as a fundamental dimension of urban environmental quality that must be integrated into
core urban planning and development processes. This means ensuring that heat considerations are
embedded in land use planning, building codes, transportation policy and infrastructure investment
decisions. It means recognizing access to cooling not as a luxury but as an essential component of
health protection in an urbanizing, warming world. And it means centering the needs of the most
vulnerable populations in the design of heat adaptation strategies, ensuring that interventions reduce
rather than exacerbate existing inequities. The stakes could scarcely be higher: for India's rapidly
growing urban population, the management of urban heat islands will be a defining determinant of
public health in the twenty-first century.
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