Reduction of the Urban Heat Island (UHI)

Green roofs reduce heat transfer between building and outside environment.
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Green roof energy efficiency is illustrated by study in Ottawa, ON, which
documented building energy use for space conditioning with a green roof and
one with a conventional roof. The average daily energy demand for space
conditioning due to the heat flow through the conventional roof was 6.0-7.5
kWh/day (20 500 – 25 600 BTU/day) . However, due to the insulating
capacities of the vegetated roof, heat flow was moderated and decreased
the average daily energy demand to less than 1.5 kWh/day (5 100
BTU/day); a 75 % reduction (Liu & Baskaran, 2003). Over the entire year,
total energy demand is estimated to decrease by 1 % with a 0.5 % reduction
in fall/winter season and a 6 % reduction in the spring/summer months
(Alcazar & Bass, 2005).

Source: Banting et al., 2005, p. 12

UHI can have tremendous impacts on the human and natural environment. Higher
temperatures lead to greater energy consumption with frequent air conditioner use.
Although electrical use is static up to a certain temperature, an increase of 2˚ C due
to UHI may increase electrical use by 5 % with every increase of 1 ˚C (Bass &
Baskaran, 2003). In addition, higher temperatures increase smog production and
can negatively impact the health of the young and elderly as higher temperatures
make it difficult to breathe and increases the risk of dehydration (Liu, 2003).
Green roofs can reduce temperatures through two processes: shading and
evapotranspiration. Green roof vegetation has a solar albedo of 0.23 or absorbs 77
% of incoming solar radiation. Where as a conventional roof (bituminous roof) has a
solar albedo 0.12 or an absorption of 88 % of incoming solar radiation. Thus, the
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green roof reflects 23 % compared
a conventional
roof’s 12 % (Lazzarin et al.,
2005). Overall, computer modeling with 50 % green roof coverage in the city of
Toronto indicates a reduction in city wide temperature of 0.1 – 0.8 ˚C and with a
wet enough substrate, temperatures could be reduced up to 2.0 ˚C (Bass et al.,
2003; Banting et al., 2005).
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Water loss from vegetation through the processes of evapotranspiration can create
a cooling effect. Heat (energy) is absorbed as water evaporates liquid to a vapor.
Evapotranspiration from the green roof can potentially reduce ambient air
temperature and roof temperature. Thus, on a wide scale application, green roofs
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can potentially reduce a city’s UHI.
UHI can have tremendous impacts on the human and natural environment. Higher
temperatures lead to greater energy consumption with frequent air conditioner use.
Although electrical use is static up to a certain temperature, an increase of 2˚ C due
to UHI may increase electrical use by 5 % with every increase of 1 ˚C (Bass &
Baskaran, 2003). In addition, higher temperatures increase smog production and
can negatively impact the health of the young and elderly as higher temperatures
makes it difficult to breathe and increases the risk dehydration (Liu, 2003).
Green roofs can reduce temperatures through two processes: shading and
evapotranspiration. Green roof vegetation has a solar albedo of 0.23 or absorbs 77
% of incoming solar radiation. Where as a conventional roof (bituminous roof) has a
solar albedo 0.12 or an absorption of 88 % of incoming solar radiation. Thus, the
Source: Liuto(2006),
Slide 24
green roof reflects 23 % compared
a conventional
roof’s 12 % (Lazzarin et al.,
2005). Overall, computer modeling with 50 % green roof coverage in the city of
Toronto indicates a reduction in city wide temperature of 0.1 – 0.8 ˚C and with a
wet enough substrate, temperatures could be reduced up to 2.0 ˚C (Bass et al.,
2003; Banting et al., 2005).
Source: Liu, (2006), Slide 3

