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ABSTRACT

This paper describes the results and discussion of the
thermal energy balance of rooftop sphagnum with re-
charged rainwater system in Sapporo, Japan. Experi-
mental field measurements between rooftop sphagnum
and typical concrete roof were made from June to Sep-
tember in 2006. The suface temperature on the sphag-
num is on an average 10 to 15 degree lower than in the
case of concrete roof. According to both of thermal en-
ergy balances, in the case of sphagnum there is a lot of
latent heat flux so that sensible heat flux and conduc-
tive heat into the concrete wall are significantly de-

creased in summer.

Keywords: Sphagum, Rooftop greening, Thermal Energy
Balance, Specific Latent Heat Flux, Biodiversity
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Photo.1 A View of Experimental Measurement
(Sapporo School of the Arts, Sapporo, Japan)
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Photo 2 Gravimetric Measurement of Sphagum Unit

45000 N

Rooftop Area

27000

33000

4150

Sphagnum g Concrete

Gravimetric

Automatic Meteorolog|c
Dbserving Station (AMOS)

Figure 1 Rooftop Plan of “Building A" in SSTA
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Figure 2 (Upper) Variation of Unit Weight and Precipitation

(Lower) Temperatures Variation of Ambient Air, RC Surface, and Sphagnum Suface

and Solar Radiation Variation

OOoboOooobDRrRcOOO0.260SphO 000900000
gboobobobooboooooboboboooooo
OOFig.50000000000O000D0OOOOO
goddooooooouoooogooooooo
OOoQo0OdsphOOOOoOoOoOoOoOoOoRrRCODO 1000
20w/ 001.30000000000
goooobobooboooooooobD 1imgooonoo
OO003000000RCOO 32.500S8ph0 31.2000
Sph O 130d000oopooorRCObObOoOonOO
OSphO00O0 1.25000000000000000
ooo0oooobooboboobooobogsphoboO
gooooooooooooboooo
oOoobooboogsphOoboboooOooRrCcOO
goooooooooi1boboboboobbbboboono
godddooooooooooooooooooo
gobooobooooooboboooboooobo
SphdORCOODODOODODODODOODOODOO
Oo0o00oooboooor|™g

(C0a) 10e g 0h(T,0T)Ip ED QOO0
(10a) 10e ,.,0h(T,0T)0 00 q 000
addbooooooooo, 1oood ,e oooo, g0
ooooo, hooooooo, Tooooo, Tooo00
pLooOo, EODOOO, ghO00OO00OOO0OO0 SO

SpthOORORCODDOOODOODODOOOOOOWOO

oo oooooooooog 2pboobooobono
OO0O00O00oOo0oOooouoogosphOOoRrRCOOODO
goooooooooooooo11bbbbobbo
ob2000000000D0000O0DO0OODO
gbobobooboooooboboboboobooon
obob200000000D0O000DOOO0OOOO
godoooooooooooooooooooo

OO0sphOO0O0OOO0OODOOODOOOODODOOO
goooooooooooooooooooooo

Solar
ﬂRadiation

[2.u/N]uol je1pey Jejog

500

' 5
8/31 9/2 5 10 15 20 25 30 35

Ambient Air temperature[°C]
Fig. 3 Sphagnum and RC Surface Temperatures
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Figure 4 Solar Radiation and Reflective Solar Radiation
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Figure 5 Net Radiations at the RC and Sphagnum Area
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Fig.6 Variations of Thermal Energy Balance at the Sphagnum Surface
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Fig.7 Variations of Thermal Energy Balance at the Concrete Surface
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Fig. 8 Sensible Heat Flux and Latent Heat Flux
from the Concrete and Sphagnum Surfaces
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