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Relationship between Albedo and Surface Temperature of
Outdoor Sport Surfaces

Toyoaki AOKI

Abstract

In this research, relationship between albedo and surface temperature of outdoor sport
surfaces in Biwako Seikei Sport College were basically investigated. The artificial turf, the
natural turf, the all weather track, the clay track, and the artificial sand turf were selected as
the outdoor sport surfaces. The relative standard deviations of repetition (n=5) in measuring
albedo, were 1.0%, 0.2%. 0.2%, 0.2%, and 0.2% for the above outdoor sport surfaces,
respectively. The relative standard deviations of different sites (n=5) in measuring albedo at
the same outdoor sport surface, were 5.8%, 1.2%. 0.7%, 1.4%, and 1.2% for the above outdoor
sport surfaces, respectively. The large value of 5.8 % for the artificial turf seems to be due to
less uniformity compared to the other outdoor sport surfaces. There was negative correlation
between the albedos and the surface temperatures of the outdoor sport surfaces. The
correlation coefficient was -0.775. In the case of the all weather track painted with different
colors, the correlation coefficient was -0.985. According to the above results, the surface
temperatures among different color surfaces of the same material would be forecasted in high

precision by the albedo.
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Fig.1 Schematic diagram of outdoor sport surfaces in Biwako Seikei Sport College.
A Artificial turf, B : Natural turf, C © All weather track,

D : Clay track, E : Tennis court.
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Fig.2 Schematic diagram of albedo meter
A : thermopiles sensor, B . support tube, C . support column, D : amplifier, E: display.
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Fig.3 Photograph of albedo meter on natural
turf in BSSC.
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Table 1. Repetition of data in measuring albedo with meter

field ave std  RSD,%
art.turf in 524 526 526 524 525 525 0.89 0.2
out 36 37 36 36 36 36.2 0.40 11
% 6.9 7.0 6.8 6.9 6.9 6.9 0.07 1.0
natl.turf in 507 507 508 510 510 508 1.36 0.3
out 124 124 124 125 125 124 0.49 04
% 24.5 24.5 244 245 245 245 0.04 0.2
all track in 531 532 532 532 532 532 0.40 0.1
out 156 157 157 157 157 157 0.40 0.3
% 29.4 295 29.5 295 295 295 0.05 0.2
track in 534 534 534 534 533 534 0.40 0.1
out 190 190 190 189 190 190 0.40 0.2
% 35.6 35.6 35.6 354 35.6 35.6 0.09 0.2
sand turf  in 556 556 556 556 554 556 0.80 0.1
out 127 127 127 127 126 127 0.40 0.3
% 228 228 22.8 228 22.7 223 0.04 0.2
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Table 2. Albedo on different site (n=5) in the same sport surface

109

field ave std  RSD,%
art.turf 6.9 6.8 6.2 6.1 6.0 6.4 0.37 58
natl.turf 24.5 25.0 25.3 24.6 24.9 24.9 0.29 12
all track 29.5 29.9 29.7 29.6 29.3 29.6 0.20 0.7
clay track 35.6 34.9 35.1 35.6 34.3 35.1 0.49 14
sand turf 22.8 22.6 222 22.2 22.1 224 0.27 12
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Fig. 4 Correlationship between albedos and surface temperatures of outdoor sport surfaces (Oct. 24, 2004).
AT : artturf, AG: all track (green), ST : sand turf, NT : natlturf,

AO : all track (orange), CT:
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Fig. 5 Correlationship between albedo and surface temperature on various colors of all weather

track (Aug.25,2006).

B ! black, O :orange, L : blue, Y : yellow, W . white.

IRLTZKRFERNDORWARE =Y =T 2 ZADT
VAR REICEE L7z 2RER N5 v 71,
FL VMR ERLL NIy OB TH D
B35, —Eb, OO HLIDWED T
v ZHICHEE Lz F72, FRHCRMRED
W L7z

Fig. 4 12k, BHAR=—YH =7 2DT
WK (%) ERMREOHBEX %R L 72,
TV K & REREDOMIZIZ, MHE DS &
Bbhz, 22 chldae MK R) %
AL, KR L72,

Y = - 0.603X +50.9 (1)
R=-0.775 2)

CITXIETIWRE (%), YiZEHmRE
(C) #EhZIURT, MAHOMIZIE, HEH
BB S, HERRIHRE DM 2
272

KIZFH CBAAR =Y H—7 = A H A D
oA L2nd, MBI EDXH 12k
FMEF L7z, o, KEEEA~RZ b
DI BERDENIHDL D DTH L1 5",
MR LCREMENR LS LEZ NS,
WH L7 eRKER T v 7 Goofuidt

L) ThHhiHr, TORMICE, H, I,
Ffa oWk %84 Lz, W L TR E
TIREE & 7 VX FRlE oA B % Fig. 5 12
R L7z Fig 4 12T, X ) HBAHRW &
BEbhs,

M e MBS (R) #&WL, Kk
w7z

Y = —0.630X +76.7 3)
R=-0. 985 (4)

CoO%Eb M OMIZIZAOMHBE»DH Y,
MBI O S, FEHITHR A DM 2
Holzs

Y LEoiER» 5, MESHL ThIao
E) V=7 2 AORMMBEDOEN L, TN
K (%) (2 X o Thie ) OB CHEw T ig
LEZbHNA,

4. £&EO

S, BAOAR =Y ¥ —7 2 ADEMIRE
P, =T 2 ANOKEGT AL F— 2k L
Db, TNIITUXRFZHEIELZANVF
—MBrboTL B EEZ, TV E KM
BED BRI OV THBEMET L7z BH LR



BHAAR=YH—7 2 2D T NN & EmRE MR 111

MAR—IH—T7 2 AL LTIE, KFOANT
2, RRE, @RER L 5y r, 2LA4 T
v 7, WAYANTLETH S,

TR RREE O & LlE ORE I,
NLEZDSG, MANEERZEL 1 %RET,
DRI AR=YH—7 2 A TIR05%LT
THho7zo WO % PEDKFE D S H
WiLCTd, REOWEDHDY B LUFEEIEEW
LEZOLND,

FUBAAR =Y —T7 2 ZANIZBIT S5
HEATCHEL, WELFTOENIL LT IVAN
FOZAL BT L7ce AT ZDOT7 VAR FHlE
fED N F M B HEAR #25.8% T, Mo
BHAR=YH—7 2 ZITHRTHh L) KE
Molze TOMEELTIE, NLEOTEY
LLTANGNTWERITLFy THANLE
FIEAE—ICHSIEs Tzt EZL SN
bo M), ERERLN T v 7 O R
130.7% T, mbD/NEh ol TNIE T v
s RKMER) LY v OEKRESTLEWT
W ICRAMHEZ B hoTWwiH b ERD
Nb, TOMOWET LIZBIAR—Y H—7
= ADOMIIEREAR L 1 %RETH - 720

BHAR=Y =T 2 ZADTNVXE (%)
& R EE OB & WaS L72R5 R, Wiy o
24X, HEWICERCADOHBNRD - 72, &K
RS Z v 7 RIENCHE, 3, W, Aok
ML, TVRE (%) &REEOHM
EHGET L7z Co¥a, moBIZIE, JEE
WCHRWEOMHEDRH 720 TOZE XD,
EHRCTHIITHEOE) ¥ — 7 x ADEH

WEDENITVARE (%) I2XoThRD
DOEFHETHEREEZ DN S,

5| ATk

1) HEAREN, #EMR, SH-—K (2005) F v
ADAKR = BEE - - FFICANTZ0RBERE
WHEEZHTT: -, WhIEBAR-—Y K
FHFTEACEE, vol2, pp.93-98.

2) HEAREY (2005) AHAY v —HoOEIR
K= ¥ —7 = ZF#\, Training Journal,
No.312, pp.38-39.

3) HAREY] (2006) HrBEEABREE H 5
BAIVA R =Y — 7 = A OEEE O, O
b IR A R — v REMZERLE, vol.3, pp.71-
77.

4) FAREWH (2006) BHAAR—YH—7 2 A
DEEEOILEL, Training Journal, No.320,
pp.32-33.

5) HAREW (2007) BAAR—YH—7 = A
S L P oA, A TRE /iR, No.460,
pPp.56-59.

6) ACHEAIE (2000) HFEIE AV KEADFHE,
WK, pp.40-45.

7) HAREW (2007) LRI LWALE
AR—=y OFEFFM (EPEE), E, pp.
103-104.

8) J. N. Miller, J. C. Miller, #R% : %5,
fEREFFIR (2004) T—F DD F LI
BRR, FEar G, pp.25-49.

9) ‘AlTHHEE (2000) 7 — & OB LT,
AT R, pp.116-119.

10) MBI (1987) Stz 305, HAL
HiR, pp.47-67.



