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Cool Science: Cool Pavements

The Problem
Like conventional dark roofs, dark pavements
get hot in the sun because they absorb 80-95%
of sunlight. Hot pavements aggravate urban
heat islands by warming the local air, and
contribute to global warming by radiating heat
into the atmosphere - pavements can aggravate
urban heat islands because they comprise
about one third of urban surfaces.4 Hot
pavements can also raise the temperature of
storm water runoff.5

A Solution: Cool
Pavements
Definition
Solar reflective "cool" pavements stay cooler in the sun than traditional pavements. Pavement reflectance can be
enhanced by using reflective aggregate, a reflective or clear binder, or a reflective surface coating.

Benefits
Energy savings and emission reductions. Cool
pavements lower the outside air temperature, allowing air
conditioners to cool buildings with less energy. Cool
pavements also save energy by reducing the need for
electric street lighting at night.

Improved comfort and health. Cool pavements cool the
city air, reducing heat-related illnesses, slowing the
formation of smog, and making it more comfortable to be
outside. Pedestrians also benefit from cooler air and
cooler pavements.

Increased driver safety. Light-colored pavements better
reflect street lights and vehicle headlights at night,
increasing visibility for drivers.

Improved air quality. By decreasing urban air temperatures, cool pavements can slow atmospheric
chemical reactions that create smog.

Reduced street lighting cost. Cool pavements can increase the solar reflectance of roads, reducing the
electricity required for street lighting at night.

Reduced power plant emissions. By saving energy on street lighting and A/C use in surrounding
buildings, cool pavements reduce the emission of greenhouse gases and other air pollutants at power
plants.

Improved water quality. Cool pavements lower surface temperatures, thereby cooling storm water and
lessening the damage to local watersheds.6,7

Slowed climate change. Cool pavements decrease heat absorbed at the Earth’s surface and thus can
lower surface temperatures. This decrease in surface temperatures can temporarily offset warming caused
by greenhouse gases.

Technology
Cool pavements can be made from traditional paving materials,
such as cement concrete. New cement concrete has a solar
reflectance (SR) of 30–50%. There are also novel cool-colored
coatings for asphalt concrete pavements that reflect about 50%
of sunlight. Another approach is to use a clear binder that
reveals highly reflective (light-colored) aggregate.

As with all materials exposed to the atmosphere and use, the
solar reflectance of pavement can change over time. For
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Thermal infrared (left) and visible (right) images of a road with light
and dark segments. The infrared image shows that the light
segment (bottom) is about 17°C (30°F) cooler than the dark
segment (top). (Image courtesy of Larry Scofield, APCA)

Reflective pavements can reduce the need for
street lighting at night. (Image courtesy of Stark
1986)
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example, as cement concrete pavement ages it tends to get
darker with tire and grease stains (new SR 30-50%; aged SR
20-35%), but asphalt concrete lightens (new SR 5%; aged SR
10-20%) as it ages because the asphalt binder oxidizes and
more aggregate is exposed through wear.

Notes
Akbari H, Rose LS, Taha H. 1999. Characterizing the
fabric of the urban environment: A case study of
Sacramento, California. Lawrence Berkeley National
Laboratory.

U.S. EPA Heat Islands Cool Pavements Page

Pratt C, Mantle J, Schofield PA. 1995. UK research into the performance of permeable pavement,
reservoir structures in controlling stormwater discharge quantity and quality. Water Science and Tech-
nology 32(1): 63-69.

James W and Shahin R. 1998. Pollutants leached from pavements by acid rain. In W. James (ed.),
Advances in Modeling the Management of Stormwater Impacts. Vol. 6: 321-349. Guelph, Canada:
Computational Hydraulics Int.

Related Publications
2008
Akbari, Hashem, and Leanna S Rose. “Urban Surfaces and Heat Island Mitigation Potentials”. Journal of the

Human-Environmental System 11, no. 2. Journal of the Human-Environmental System (2008): 85-101.
http://dx.doi.org/10.1618/jhes.11.85.

2003
Pomerantz, Melvin, Hashem Akbari, Sheng-Chieh Chang, Ronnen M Levinson, and Brian Pon. Examples of cooler

reflective streets for urban heat-island mitigation : portland cement concrete and chip seals, 2003.
http://repositories.cdlib.org/lbnl/LBNL-49283.

 Download: PDF (440.05 KB)

2002
Levinson, Ronnen M, and Hashem Akbari. “Effects of composition and exposure on the solar reflectance of

portland cement concrete”. Cement and Concrete Research 32. Cement and Concrete Research (2002):
1679-1698. http://dx.doi.org/10.1016/S0008-8846(02)00835-9.

2001
Ting, Michael K, Jonathan G Koomey, and Melvin Pomerantz. Preliminary evaluation of the lifecycle costs and

market barriers of reflective pavements, 2001. http://dx.doi.org/10.2172/791839.

2000
Pomerantz, Melvin, Hashem Akbari, and John Harvey. “Cooler reflective pavements give benefits beyond energy

savings: durability and illumination”. ACEEE 2000 Summer Study on Energy Efficiency in Buildings. ACEEE
2000 Summer Study on Energy Efficiency in Buildings, 2000.
http://aceee.org/files/proceedings/2000/data/papers/SS00_Panel8_Paper24.pdf.

1998
Bretz, Sarah E, Hashem Akbari, and Arthur H Rosenfeld. “Practical issues for using solar-reflective materials to

mitigate urban heat islands”. Atmospheric Environment 32. Atmospheric Environment (1998): 95-101.
http://dx.doi.org/10.1016/S1352-2310(97)00182-9.

1997
Pomerantz, Melvin, Hashem Akbari, Allan Chen, Haider Taha, and Arthur H Rosenfeld. Paving materials for heat

island mitigation, 1997. http://dx.doi.org/10.2172/291033.

1995
Akbari, Hashem, Arthur H Rosenfeld, and Haider Taha. “Cool construction materials offer energy savings and help

reduce smog”. ASTM Standardization News 23. ASTM Standardization News (1995): 32-37.
http://www.docstoc.com/docs/17477497/Cool-Construction-Materials-Offer-Energy-Savings-and-Help-Reduce.

©2014 Heat Island Group | Building Technology and Urban Systems Department | Environmental Energy Technologies Division | Berkeley Lab | Disclaimer | Web Master

http://heatisland.lbl.gov/notes#4
http://heatisland.lbl.gov/notes#5
http://heatisland.lbl.gov/notes#6
http://heatisland.lbl.gov/notes#7
http://heatisland.lbl.gov/sites/all/files/imagecache/image_lightbox/ReflectiveCoating_EmeraldCities.jpg
http://heatisland.lbl.gov/sites/all/files/imagecache/image_lightbox/Chip_Seal.jpg
http://heatisland.lbl.gov/content/characterizing-fabric-urban-environment-case-study-sacramento-california
http://epa.gov/heatislands/mitigation/pavements.htm
http://heatisland.lbl.gov/publications/author/2
http://heatisland.lbl.gov/publications/author/114
http://heatisland.lbl.gov/publications/urban-surfaces-and-heat-island-mitiga
http://dx.doi.org/10.1618/jhes.11.85
http://heatisland.lbl.gov/publications/author/23
http://heatisland.lbl.gov/publications/author/2
http://heatisland.lbl.gov/publications/author/35
http://heatisland.lbl.gov/publications/author/13
http://heatisland.lbl.gov/publications/author/36
http://heatisland.lbl.gov/publications/examples-cooler-reflective-streets-ur
http://repositories.cdlib.org/lbnl/LBNL-49283
http://heatisland.lbl.gov/sites/all/files/lbnl-49283.pdf
http://heatisland.lbl.gov/publications/author/13
http://heatisland.lbl.gov/publications/author/2
http://heatisland.lbl.gov/publications/effects-composition-and-exposure-sola
http://dx.doi.org/10.1016/S0008-8846(02)00835-9
http://heatisland.lbl.gov/publications/author/42
http://heatisland.lbl.gov/publications/author/43
http://heatisland.lbl.gov/publications/author/23
http://heatisland.lbl.gov/publications/preliminary-evaluation-lifecycle-cost
http://dx.doi.org/10.2172/791839
http://heatisland.lbl.gov/publications/author/23
http://heatisland.lbl.gov/publications/author/2
http://heatisland.lbl.gov/publications/author/38
http://heatisland.lbl.gov/publications/cooler-reflective-pavements-give-bene
http://aceee.org/files/proceedings/2000/data/papers/SS00_Panel8_Paper24.pdf
http://heatisland.lbl.gov/publications/author/18
http://heatisland.lbl.gov/publications/author/2
http://heatisland.lbl.gov/publications/author/19
http://heatisland.lbl.gov/publications/practical-issues-using-solar-reflecti
http://dx.doi.org/10.1016/S1352-2310(97)00182-9
http://heatisland.lbl.gov/publications/author/23
http://heatisland.lbl.gov/publications/author/2
http://heatisland.lbl.gov/publications/author/37
http://heatisland.lbl.gov/publications/author/3
http://heatisland.lbl.gov/publications/author/19
http://heatisland.lbl.gov/publications/paving-materials-heat-island-mitigati
http://dx.doi.org/10.2172/291033
http://heatisland.lbl.gov/publications/author/2
http://heatisland.lbl.gov/publications/author/19
http://heatisland.lbl.gov/publications/author/3
http://heatisland.lbl.gov/publications/cool-construction-materials-offer-ene
http://www.docstoc.com/docs/17477497/Cool-Construction-Materials-Offer-Energy-Savings-and-Help-Reduce
http://heatisland.lbl.gov/
http://buildings.lbl.gov/
http://eetd.lbl.gov/
http://www.lbl.gov/
http://www.lbl.gov/Disclaimers.html
mailto:EETDwebmaster@lbl.gov

