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Climate change and heat islands interact in important ways. In many
areas of the U.S., steadily increasing warming trends are intensifying
already higher temperatures in heat island areas. 1, 2  This continued
warming is expected to worsen heat islands in the future.3  As urban
population densities increase and natural land areas decrease, heat
islands will strengthen.3, 4  Communities can address and respond to
these trends by taking actions to reduce their local heat islands. For
example, strategies such as installing cool roofs and increasing tree
canopy can lower heat island temperatures and lessen the exposure
and sensitivity of city residents to climate change impacts, while also
lowering the greenhouse gas emissions that cause climate change.

This page describes the risks posed by the interplay of climate change
and heat islands and highlights the climate change-related benefits of
heat island reduction strategies.

Compound Effects of Climate Change and
Heat Islands

More and Harsher Heat Waves

A series of unusually hot days is referred to as an extreme heat event or
a heat wave. Annual heat wave counts and heat wave season length
have steadily increased in U.S. cities over the past several decades
(Figure 1).  As global temperatures continue to rise due to climate
change, heat wave frequency and severity are expected to continue to
increase.5  Areas already impacted by heat islands will likely bear the
brunt of these heat waves and their associated harmful health and
environmental effects. 

Increased Health Risks

When people are exposed to extreme heat, they can suffer from
potentially deadly illnesses, such as heat exhaustion and heat stroke.
Hot temperatures can also contribute to deaths from heart attacks,
strokes, and other forms of cardiovascular disease. Extreme heat events
strain high-risk populations disproportionately. 7, 8, 9  Older adults,
young children, people of color, individuals with low-income, outdoor
workers, and people in poor health are the most vulnerable to these
impacts. For example, Figure 2 shows the difference in death rates
between some of these population groups. 

Using 2004–2018 data, the Centers for Disease Control and Prevention
recorded 10,527 heat-related deaths in the United States, an average of
702 per year. These numbers include deaths where heat was reported
as the underlying cause or a contributing cause.10 The actual number of
heat-related deaths may be much higher because the cause of death
may not be reported as “heat-related” on death certificates.8 Heat-
related illnesses vary by geography, occurring most frequently in the
Southeast and Midwest.9 In the future, continued warming and
increases in heat-related deaths are projected to outweigh reductions
in cold-related deaths in most U.S. regions.11

To learn more about the health impacts of heat exposure, visit these
resources:

Climate Change Indicators: Heat-Related Deaths (U.S. EPA)
Climate Change Indicators: Heat-Related Illnesses (U.S. EPA)
Protecting Vulnerable Groups from Extreme Heat (Centers for
Disease Control and Prevention)
Temperature-Related Death and Illness (U.S. Global Change
Research Program)
Heat Islands and Equity (U.S. EPA)
Heat Islands Impacts (U.S. EPA)

Climate Change Benefits of Reducing Heat
Islands

Efforts to reduce heat islands can help mitigate climate change. In
addition to lowering urban temperatures, heat island reduction
strategies lessen electricity demand for air conditioning and thereby
reduce the greenhouse gas emissions associated with electricity
generation that contribute to climate change. Simultaneously, these
measures can help communities become more resilient to climate
change impacts. For example:

Strategies such as planting shade trees or installing cool roofs
can lower surface and air temperatures in cities, while reducing the
amount of energy needed to cool buildings, resulting in improved
reliability of the electric system, particularly during extreme weather
events.
Green roofs and some types of cool pavements can diminish heat
islands, while also reducing stormwater runoff and limiting flooding
risks during heavy rainstorms. In the same way, increasing the tree
canopy helps protect against high winds, erosion, and flooding.
Smart growth can cool urban areas, while also decreasing
dependence on fossil fuel-powered transportation and making it
easier for people to get to cooling centers by increasing mobility and
walkability and reducing urban sprawl.
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