Reducing Urban Heat with Cool
Roofs and Solar-Reflective Walls

Rising temperatures

threaten our communities. What is the Urban Heat Island Effect?
High heat negatively

Urban heat islands (UHI) are areas where surface and/or air

affects our health and temperatures are higher than surrounding areas.? This could be
well-being, productivity, an entire city or areas within a city. A UHI forms in an area with:
energy use, school e Dark, impervious surfaces (e.g., roofs, walls, industrial areas,

performance, and more. and roads)

These challenges are more
frequently borne by low-
income communities and
communities of color.!

* Relative lack of vegetation and tree canopy

* Buildings that block or slow air movement and trap solar
and thermal radiation

¢ VVehicles and air conditioning units that release waste heat
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This illustration describes the factors that contribute to urban heat islands (UHI), as well as factors that help mitigate UHI.
Urban heat islands occur when the temperature in urban environments is higher than surrounding areas. High surface
temperatures lead to elevated air temperatures, especially at night. Heat islands increase heat-related discomfort, illness,
and death. They also cause greater air conditioner use, which increases energy costs and air pollution. Urban heat has a
disproportionate impact on disadvantaged communities (Hsu et al., 2021; Hoffman et al., 2020; and Wilson, 2020).
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Dark impervious
surfaces absorb
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Waste heat from vehicles and
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How Can We Mitigate
Urban Heat Islands?

Increasing the solar reflectivity of our roofs and exterior
walls is a cost-effective means of reducing high heat
and urban heat islands. These “cool” surfaces reflect
more of the sun’s energy. The result is substantially
lower building surface temperatures and outdoor

air temperatures, in addition to inside temperature
reductions of up to 5°F or more on the floor below the
roof.? Increasing the solar reflectivity of our cities by
0.1 (each lighter block in the image below represents
a 0.1 improvement) could result in an average surface
temperature reduction of more than 10°F and a
corresponding air temperature reduction of up to 1°F.4
Each degree of cooling leads to increased thermal
comfort, health, and economic benefits.
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This bar illustrates the effect in the visible spectrum of increasing a surface’s
solar reflectance.

Solar Reflectance
The fraction of solar

energy that is .
reflected by the roof @
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Some heat is absorbed by the roof
and transferred into the building

How do Cool
Roofs and
Solar-Reflective
Walls Work?

The effectiveness of cool
surfaces is measured as

the fraction of solar energy
(represented as solar reflectance
or SR) that is reflected from

the building surface. The
effectiveness of cool surfaces

is also measured by how
efficiently they shed absorbed
heat. A surface that absorbs
solar radiation releases some
heat into the building and the
outdoor surroundings through
conduction, convection, and
radiation (represented as
thermal emittance or TE). A cool
surface is both highly reflective
and highly thermally emissive.
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This illustration describes the flow of radiant energy as heat between the sun, roof surface, building interior, sky, and surroundings.
The higher the solar reflectance, the more solar energy is reflected away from the roof surface. Some of the solar energy is absorbed by
the roof as heat. The higher the thermal emittance, the more of this absorbed heat is radiated away from the roof surface.

Image Credit: Cool Roof Rating Council
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How do Cool
Surfaces Help
Protect My
Community?

What are the
Economic
Benefits of
Mitigating the
UHI Effect?

Reducing indoor and outdoor temperatures improves
comfort and lowers cooling energy demands (air
conditioning), especially during peak electricity
demand periods. Lowering peak demand can be
critical on hot days when power grids and distribution
are most at risk of power interruptions. In the event
of a power outage, buildings with cool roofs and
solar-reflective walls will stay cooler longer than
similar buildings with darker, less reflective surfaces.®

Investing in cool roofs and solar-reflective walls presents
an economic opportunity while cooling our communities.
Reduced energy use helps lower utility bills, and home
and building owners can use cool surfaces to qualify

for financial incentives in some cities. At the community
level, a cost-benefit analysis of UHI mitigation strategies
for over 1,600 cities worldwide found that one dollar
invested in cool roofs, along with a much smaller
investment in green roofs and cool pavements, would
return twelve dollars worth of benefits.®

CONTACT US

e US EPA Heat Island Reduction Program I Visit the CRRC website at

¢ Global Cool Cities Alliance (GCCA)
Key Initiatives

www.coolroofs.org or contact us directly:

Tel: (866) 465-2523 (toll-free in the U.S.)

* Lawrence Berkeley National Laboratory

Heat Island Group

e Search for products on the
CRRC Rated Products Directory

Policy Database

e Database of State Incentives for
Renewables & Efficiency (DSIRE)

Email: info@coolroofs.org
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