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Sport Environments for Children
— Focusing on Surface Layer Temperature of Artificial Turf —

Toyoaki AOKIO Tamotsu MATSUDAO Kazushige TOYODA

Abstract

The temperature of the surface layer of artificial and natural turfs defined as within 5mm
below the surface, was investigated at Shiga-kita preschool from September to December in
2003. The correlation coefficients obtained by fitting the surface layer temperatures and the
surface temperatures of artificial and natural turfs to regression lines were 0.963 and 0.877,
respectively. There was a significant relationship between the surface layer temperature and
the surface temperature of both turfs. The equations of regression lines were Y=1.02X
(artificial turf) and Y=1.01X (natural turf), respectively. The surface layer temperature was
significantly close to the surface temperature under the present conditions. The surface layer
temperatures of the artificial turf were higher than those of the natural turf from September
to December in 2003. On September 18 (summer), the surface layer temperature of the
artificial turf was higher by 20.70 than that of the natural turf. The correlation coefficients
obtained by fitting the surface layer temperatures of the turfs from the days after September
18 to regression lines were -0.993 (artificial) and -0.998(natural), respectively. The rates of
decrease in temperature per day were 0.3900 / day (artificial turf) and 0.2670 / day (natural
turf), respectively. The difference of the surface layer temperatures between both turfs
decreased from 1640 on September 18 (summer) to 450 on December 25 (winter).
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Fig.1 Photograph of Shiga-kita preschool taken at the gate
ADO artificial turfO BO natural turf



goooooooooo 95

18m

o

Fig.2 Schematic diagram of Shiga-kita preschool
Al gate B swimming poolO CO one floor buildingd DO two floors buildingd
EO artificial turfO FO natural turfd GO wind detectord HO bird cages.
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e [Jon artificial turfd o O on natural turf.



96
0000o0"0o00000000o00ooo
gobooobooooooooo

ooo0o00=102x
oooo0O0=101x

o110
g20

cooO0ooo0ooO0ooooooilcooboon
goboooooooooooobooon
uoboooooooooocooboooo
oobooooooooooon

32 OU0O0OO0OO0OO0O0O0OO0O00O0
coooooobooooboooooooo
oobooobooooOo0o0Oo2003000i1so
ooboooooooooboocooboooo
000000 00O0Fig4DOOD0OO0OOO
oobooooooooooboocooon
cooboocooboooooooooooo
obOO0ooO0O000000e3.80585051.60
ob043104210369000000000
oobooooobooooooz2e700CO0O0
obobooboO0ole4DOO0OCODOOOOOO
ooboooooooooboocooboooo
ooboooboooooooooboooon
ooboooooooooboocooboooo
ooboooooooooboocooboooo

artificial turf

Fig.4

0000000000000000000

oobooooooooobooooboooo
goooocooooooboooooo
00000000000 00oooOo™ oo
obooboobobOobooboobobooban
oOo0Oo0O0oo0OO00010000000m/s0
OO00OO000O0OFrig4ODOOOCODOOOO
ubobooboboobooboobobooban
oobooooooooobooooooooo
O00000000000000000dFig2

OHOODODOOOOOOOOOmOOOOmO

°c
B 60-64
[ 56-60
052-56
048-52
044-48
0 40-44
0 36-40

oobOomibOOCOO0OO0OO0OO0O0OO0OO0OOOOO
oobooooooooobooooboooo
oobObOooooooOoooooboooon
od

33 000000000
goboooboocooboooobooooo
gozooooooooooooobooooo
oobooooooooooocoobooooo
OO0O000O0O0O0OO00O0FigsOD0OO00O
oobooooooooooboocoobooooo
ooooocobOoobooooXxooooas
oobooooooooooooo
gobOooobobocobolzcoobooon
000000000000 00°" 0000
ooboooooooooboocoobooooo

natural turf

Isothermal diagrams of surface layer temperature on artificial and

natural turfs in Shiga-kita preschooll Sep. 18, 20030
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Fig.5 Change in surface layer temperature
with day
m [ artificial turfO O O natural turf.
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Table 1 Difference of surface layer temperatures *
on artificial and nature turfs

surface layer temperature, [

month/day artificial turf nature turf difference

09/18 585 421 164
10/09 493 36.9 124
11/14 323 259 6.4
12/25 208 16.3 45

O The mediam in preference to arerage of tempera-
tures n=90 was selected.
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