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Cooling effect on buildings by the roof greening at Research Institute for Bioresources,
Okayama University
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Abstract: Roof greening is known to be environmentally friendly technology. Recently developed new roof
greening systems, such as the thin-layer/Excel soil© system and the wetland type greening system, were
tested at the roof top of buildings of Research Institute for Bioresources, Okayama University. After a
multi-year test, these new systems have been established during high-temperature and less-rainfall summer
seasons in the south Okayama region. Data indicated that roof greening effectively reduced the temperature
of the concrete surface (more than 10 °C). The room temperature under the green roof was also reduced both
in a stock room (up to 6 °C) and in an office room (about 2 °C). We also provided the estimation indicating
that this roof greening is useful for the decrease in CO, emission through the reduction of the electric power

for air-conditioning in the summer.
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Fig. 1 Roof-top view of Kanrito-building (Research
Institute for Bioresourcese) in June, 2008. Sedum species
were planted over the thin-layer/Excel s0il© system.
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Fig. 2 Temperature of concrete surfaces on July 23 and
July 24, 2008. Solid line, bare concrete surface: broken
line, surface covered with the thin-layer/Excel s0il©
system: and dotted line, surface covered with the wetland

(pond) type greening system.
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Fig. 3 Two tent houses (A and B, top figure) on the
Laboratory-building 1  (Research Institute for
Bioresources), and temperatures difference between two
rooms from August 10 to September 30, 2006 (bottom
figure). Subtraction of the temperature in room B (no roof
greening) from the temperature in room A was displayed.
Roof-top of room A was covered with 13 containers of
the wetland (pond) type greening system at date indicated
with single arrow head. Then other 12 containers were
added (total 25 containers) at date indicated with double
arrow heads. Containers were then covered with lawn
cloth at date indicated with an asterisk. A horizontal bar
indicates rainy days during the experimental period.

_23_



40
~
e
P s =
-
g - LI,
o = = .
gaﬁ / = ® .
] L]
S | 5 -
£ _ol = _--€
34 q =
E . _:":'o *
) -"" e _
232 [ :-. A -
[ -
| s
30 .

26 27 28 29 30 31 32
Average air temperature (°C)

Fig. 4 Daily relations of room temperature (daily
average) to air temperature (daily average) over 30 days
of August before (2007, square) and after (2008, circle)
the roof greening. Room temperature was measured in a
reception room on the second floor of Kanrito-building
(Research Institute for Bioresources). Solid and broken
lines represent regression lines of data in 2007 and 2008,

respectively.
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