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Abstract

Extreme heat has become a predictable urban health emergency. Here, we synthesize
evidence from 2024 and 2025 from peer-reviewed studies, multilateral agency reports
and city heat-action plans on urban heat adaptation and health. Based on this evidence,
we propose a city-level agenda grounded in the World Health Organization Healthy
Cities framework. We outline interventions with demonstrated benefits, including urban
greening and blue infrastructure (such as rivers, canals, wetlands and other urban water
features that reduce ambient temperatures), as well as cool roofs and reflective
pavements, shaded pedestrian and transit corridors, and housing retrofits that prioritize
passive cooling and equitable access to efficient cooling. We place equal emphasis on
health-system readiness: impact-based early warning, surge protocols, clinician training,
cooling centres and strengthened surveillance. We examine implementation challenges
in financing, governance, equity, technical capacity and regulation, and propose
practical city governance responses. We emphasize two contributions to urban heat
adaptation policy and practice: hyperlocal targeting tools to maximize equity and
effectiveness, and positioning health systems alongside infrastructure, rather than
treating adaptation as a purely built-environment intervention.

Introduction

Extreme heat has become a predictable public health emergency rather than an occasional
anomaly.! Between May 2024 and May 2025, nearly half of the world’s population experienced
at least 30 days of extreme heat.? Mortality data from the past two decades suggest that almost
500 000 annual deaths are attributable to heat, with the World Health Organization (WHO)
European and South-East Asia regions experiencing the highest burdens.! Furthermore, heat also

increases risks of kidney injury,* cardiovascular strain,* occupational hazards and productivity
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losses.> Cities, with dense populations and built environments that amplify heat, face the highest
risks but also hold the greatest potential for solutions. The WHO Healthy Cities framework
emphasizes that health outcomes depend on coordinated action across housing, transport,
education, environment and health system sectors.! Applying this framework provides a
structured way to align interventions across sectors, ensure equity and build resilience in the face

of accelerating climate change.

Evidence-based interventions

Cities worldwide are beginning to demonstrate how local policies can mitigate the health effects
of extreme heat. In Paris, France, the Oasis Project transformed schoolyards into shaded,
permeable and cooler spaces.® Microclimatic analysis showed that these redesigned schoolyards
reduced heat within school grounds and lowered temperatures in surrounding neighbourhoods,
proving that relatively small-scale interventions can produce wider urban benefits.®” Similarly,
Medellin’s green corridors in Colombia, which connect roads and waterways with trees and
plants, achieved average temperature reductions of 2 °C in just three years while also creating
jobs for disadvantaged populations.® These cases illustrate how cities can redesign public spaces

to simultaneously provide cooling and promote social equity.

Recent advances in modelling of urban thermal stress have strengthened the capacity of
cities to target heat adaptation interventions. The Global Scale Model-Universal Thermal
Climate Index framework, tested in 2025 in Philadelphia, United States of America, simulated
thermal stress in small spatial units and demonstrated that converting impervious surfaces to
vegetation reduced heat stress by more than 4 °C.°? This highly localized approach allows city
governments to prioritize neighbourhoods where public health gains will be greatest. Equity-
focused analyses reinforce the need for such precision, showing that cities in low- and middle-
income countries often have fewer green spaces and less access to cooling benefits than their
counterparts in high-income countries." Without deliberate targeting, new infrastructure may

widen rather than close these gaps.

Housing policies are another area of innovation. A recent study in New York City, United
States, modelled indoor cooling needs among vulnerable populations under multiple warming
scenarios.!? The study recommended combining subsidized access to efficient air conditioning

with building envelope improvements such as insulation and reflective roofing.'® This dual
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approach balances immediate relief with long-term sustainability, while avoiding overreliance on
energy-intensive cooling. In Ahmedabad, India, cool roof programmes in informal settlements
have already demonstrated the value of reflective surfaces, by reducing indoor temperatures and
lowering heat stress among residents.!! These examples highlight the potential for housing policy

to directly reduce health risks.

Transport and planning strategies also influence exposure. Cities in the United States,
including Los Angeles and Phoenix, have adopted reflective pavements, shaded walkways and
cooler transit stops to reduce risk for pedestrians and transit users.'?> Such measures are
especially critical in underserved neighbourhoods where tree canopy is sparse and residents rely
heavily on walking and public transport. The C40 Cool Cities Network® has documented similar
equity-driven initiatives in cities across the Region of the Americas and the African Region,
where community engagement and vulnerability mapping guide the placement of cooling
infrastructure in high-risk areas.® These cases show that local action, when coordinated and

evidence-based, can meaningfully reduce exposure to dangerous heat.

The Healthy Cities framework

The WHO Health Cities framework provides a unifying approach to adaptation! by recognizing
that health is shaped by decisions across sectors. The framework ensures that heat interventions
are not isolated or piecemeal. For example, expanding green space must be aligned with zoning
codes that preserve airflow, housing regulations that guarantee access to cooling for all residents,
and education campaigns on protective behaviours. Similarly, early warning systems must
connect meteorological forecasts with health system protocols and targeted community
outreach.'®!* The framework also prioritizes equity by promoting health and equitable
development across urban policies, ensuring that city actions address the needs of underserved
and vulnerable populations.! Embedding heat adaptation in this model transforms climate action
into a coordinated health strategy that links environment, governance, infrastructure and social

policy.

Infrastructure and health systems
Within this framework, infrastructure and health systems play complementary roles. Although
infrastructure investments are important, health systems must be equally prepared to respond to

extreme heat. Early warning systems that link weather forecasts to targeted health advisories
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have already reduced heat-related mortality in several cities,'® with evidence showing that heat
warning systems can affectively lower deaths during extreme heat events. Hospitals need surge
protocols to handle spikes in heat-related admissions, designated cooling areas to treat vulnerable
patients and staff trained to distinguish heat illness from infectious disease. Medical schools have
begun incorporating climate health into their curricula, ' yet transformation requires extending
this knowledge into licensing requirements, continuing professional education and routine

hospital practice.

Housing remains a decisive determinant of health risk.! Informal and poorly insulated
homes amplify indoor heat, creating dangerous conditions during prolonged heatwaves. Passive
measures such as reflective roofs, shading and insulation reduce exposure, while efficient
cooling devices provide additional relief.!®!! Policies must address energy poverty by
subsidizing cooling for low-income households and preventing landlords from neglecting
minimum cooling standards.!® Without such protections, adaptation risks deepening existing

inequalities.

Transport and urban design also shape vulnerability. Shaded sidewalks, cooler transit
stops and orientation of new buildings to preserve airflow all reduce exposure for urban
residents.!? Because these interventions often fall under the purview of different city

departments, coordination is critical to ensure consistency and equity.

Finally, public education and governance are essential to strengthen technical measures. '
Awareness campaigns can change behaviours that reduce heat risk, while participatory planning
builds public trust and ensures interventions reflect community priorities. Emerging governance
mechanisms, such as the appointment of Chief Heat Officers and the creation of cross-
departmental task forces, demonstrate how cities can institutionalize responsibility for heat

adaptation.'’

Implementation challenges

Despite promising progress, considerable obstacles remain. Financial barriers are among the
most pressing, as green infrastructure, housing retrofits and cooling centres demand large upfront
investments and ongoing maintenance. Many cities, particularly in low- and middle-income

countries, lack the fiscal capacity to sustain such programmes.'® Governance fragmentation
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further complicates implementation. Planning, housing, health and transport departments often

operate in silos, leading to gaps and inconsistencies in adaptation strategies. !

Equity is another persistent challenge. Vulnerable populations are frequently located in
the hottest neighbourhoods but have the least political influence and the fewest resources to
adapt.!® Without deliberate prioritization, adaptation may reinforce rather than reduce disparities.
Technical barriers, including a lack of granular climate and health data, limit the ability of city
governments and planning authorities to identify hotspots and measure intervention
outcomes.’’Even where advanced modelling tools exist, limited technical expertise, staffing

capacity and financial resources can restrict their use.’

Finally, political inertia slows progress. Adaptation projects often compete with short-
term development priorities and face resistance from property developers or infrastructure
service providers, such as energy or water utilities, whose incentives may not align with long-
term adaptation goals. Building codes and housing regulations are slow to change, and public
awareness of heat risks remains limited until a crisis occurs.'® These factors combine to delay the

implementation of policies that could save lives.

Policy agenda and contributions

Here, we propose a Healthy Cities heat adaptation agenda that integrates multiple domains under
the WHO Healthy Cities framework. This agenda is directed at city governments and municipal
decision-makers and is intended to guide coordinated action across planning, housing, transport
and health system authorities. Data collection and vulnerability mapping will be essential in this
framework because they can specifically target high-risk areas and inform specialized
interventions.’ Built environment strategies should expand urban greening and blue spaces
(including rivers, canals, wetlands and other urban water features that provide evaporative
cooling), integrate these features into public space design, and implement reflective pavements
and roofs alongside passive cooling requirements in building codes.!!"'?> Housing policy must
include retrofits for low-income communities and subsidies for efficient cooling, while
preventing energy poverty.'? Health systems should establish early warning systems, cooling
centres and clinical training programmes.'*!¢ Transport and planning authorities must create
shaded pedestrian corridors and cooler public transit infrastructure.'?> Governance frameworks

should institutionalize responsibility through city-level heat officers and cross-sector task
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forces.!” Policies must embed community engagement throughout to ensure cultural relevance

and public trust.®

This agenda advances three novel contributions to existing calls for adaptation. First, it
highlights the potential of locally focused predictive models to guide interventions with
precision, maximizing health benefits and equity.’ Second, it emphasizes that adaptation must
reduce average temperatures and guarantee access to cooling for vulnerable populations.'®!!
Third, it places health systems at the centre of adaptation, expanding beyond education to include
early warning, surveillance and emergency protocols.'*?! Together, these elements strengthen

the case for treating extreme heat as an urgent and systemic health threat. !

Conclusion

Extreme heat is a challenge for urban health in the twenty-first century, driving increased
mortality and disease burden, and widening inequalities.?? Nevertheless, cities have the tools to
act. By applying the WHO Healthy Cities framework, the Healthy Cities heat adaptation agenda
proposed here translates this framework into coordinated action across infrastructure, housing,
transport, health systems and governance.! This agenda provides a practical pathway to ensure
that adaptation is systematic, equitable and sustainable. While global mitigation of greenhouse
gas emissions remains essential, city-level action guided by this agenda offers the most

immediate protection for vulnerable populations.'®
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