
 

Cool roofs in China offer enhanced benefits
during heat waves

December 22 2015, by Julie Chao

  
 

  

The greater urban area of Guangzhou is outlined in the center of each figure. A
midday urban heat island effect is clearly visible. The results of increased roof
albedos are shown in the bottom row. Credit: Berkeley Lab

It is well established that white roofs can help mitigate the urban heat
island effect, reflecting the sun's energy back into space and reducing a
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city's temperature under normal weather conditions. In a new study of
Guangzhou, China, Lawrence Berkeley National Laboratory (Berkeley
Lab) researchers working with Chinese scientists found that during a
heat wave, the effect is significantly more pronounced.

Using a regional climate model combined with an urban model that
allowed researchers to adjust roof reflectance, they found that the
average urban midday temperature was lowered by 1.2 degrees Celsius
(2.2 degrees Fahrenheit) during heat waves, or 50 percent more than the
0.8 degrees Celsius reduction for typical summer conditions.

The study, "Cool Roofs in Guangzhou, China: Outdoor Air Temperature
Reductions during Heat Waves and Typical Summer Conditions," was
published recently in the journal Environmental Science & Technology.
The authors were Berkeley Lab researchers Dev Millstein, Ronnen
Levinson, and Pablo Rosado; and Meichun Cao and Zhaohui Lin of the
Institute of Atmospheric Physics, Chinese Academy of Sciences,
Beijing.

"The hotter it is, the more cooling you get with cool roofs—and it is a
significant difference, compared to the margin of error," said Millstein.
"We found that the stagnant conditions of a heat wave, where the air is
just sitting over the city, was one of the main factors."

Reflective roofs, also called cool roofs, save energy by keeping buildings
cooler, thus reducing the need for air conditioning. Hot surfaces such as
dark roofs that warm the outside air contribute to the urban heat island
effect. Previous Berkeley Lab research in China found that cool roofs
could substantially reducing energy use and greenhouse gas emissions in
climate zones with hot summers.
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Guangzhou. Credit: Ronnen Levinson/Berkeley Lab

The reasons for studying heat waves have to do with both health and
energy. "That's when reducing the hottest temperatures can have the
most health benefit," Millstein said. "It's also when the electric grid is the
most stressed. Air conditioners are running at full speed and with no
break, so a small change on the margin can have a bigger impact."

In addition to reducing city temperatures more during a heat wave, the
researchers also found that cool roofs can decrease the intensity of the
urban heat island effect more during extreme conditions. "Looking at the
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average difference in temperature between every grid cell in the city and
the adjacent rural area, cool roofs had a more dramatic effect during
heat waves," Millstein said.

Guangzhou is a sprawling megacity in southern China, near Hong Kong,
with a population of more than 8.5 million. Researchers simulated
conditions from six of the strongest historical heat waves over the last
decade, and compared them to 25 typical summer weeks between 2004
and 2008.

For the purposes of the study, the researchers made all the roofs in the
city as reflective as an aged white roof. While it is unlikely that will ever
occur, it was necessary to have a statistically significant signal. A
government policy, Millstein said, would likely be necessary to
encourage use of cool roofs.

"It wouldn't have to be all at once, just as they're replaced," he said.
"That's one of the reasons we think so much about cool roofs—because
it's free or inexpensive to put a cool roof on when you're putting a new
roof on anyway."

  More information: Meichun Cao et al. Cool Roofs in Guangzhou,
China: Outdoor Air Temperature Reductions during Heat Waves and
Typical Summer Conditions, Environmental Science & Technology
(2015). DOI: 10.1021/acs.est.5b04886
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