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Abstract: Urban heat island (UHI) has been mostly reported as the consequence of accelerated urbani-
zation and industrialization. UHI can be obviously regulated by the cooling-island effect of urban green
spaces. Thus, growing attention has been paid to understanding the cooling regulation mechanism of ur-
ban green spaces. Land surface temperature (LST) , vegetation cover, normalized difference moisture in-
dex (NDMI) , reduced simple ratio (RSR) , and urban green spaces in Guangzhou were retrieved using
Landsat-8 images in autumn and winter. This study focused on the correlation relationships between LST

and land surface attributes (such as vegetation cover, NDVI, and RSR) in autumn and winter, and also
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paid much attention to know how LST was affected by urban green spaces as urban green spaces varied in
area and parameter and land surface attributes. The results showed that both UHI magnitude and area are
much higher in autumn than in winter. Compared with winter, there was better correlation relationship
between land surface attributes and LST in autumn, indicating that better cooling effect could be existed
in autumn with higher temperature. However, logarithmic function relationship was existed between LST
and RSR. It was indicated that cooling effect of vegetation could be at “saturation” as RSR used, when
vegetation cover increased. LST exponentially decreased with buffer distance increased. Cooling effect of
urban green spaces was gradually limited, when buffer distance continued to be increased as buffer dis-
tance is greater than 300 meters. Cooling effect of urban green spaces was much stronger in autumn than
in winter. Furthermore, LST was also negatively correlated with both the area and parameter of urban
green spaces and higher correlation coefficient occurred in winter. There was significant correlation rela-
tionship between internal LST and land surface attributes of urban green spaces and higher correlation co-
efficient occurred in autumn. LST difference between internal and external green spaces was not signifi-
cantly correlated with vegetation cover and RSR in both autumn and winter, except for NDMI in autumn.
LST was not directly affected by vegetation cover and RSR. Generally, cooling effect of urban green
spaces was obviously better in autumn.

Key words: urban heat island ; urban green space; vegetation cover; normalized difference moisture in-

dex; reduced simple ratio.
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Table 1  Retrieval formula of land surface parameters in urban regions
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Fig. 1  Distribution of studied green spaces in Guangzhou
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Fig. 2 Spatial distribution of land surface temperature in both autumn and winter
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Fig. 3  Fitting relationships between retrieved land surface parameters and temperature in both autumn and winter
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Table 3  Correlation coefficients among land surface temperature, vegetation cover, NDMI and RSR in autumn and winter
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2.3 MEFTEHHEMIERMRIEE I Jaganmohan 2 fF5E R B, 7 [ 3 LB T T 4

S AR A 3T R G A ) R R X, SRR
R8T, HAERIRE TP A B
FIF GIS BYZE sh X A3 M & B, ST SR A8 R/
XoT i P A b 2R B A S 2 s, MR 5 4%
o DX R 2 R FRBOREIOC R, A T SR
e ZBIIKT0.9 (K4 fk4d), HE, B
DX IRk 4 21 IR T gt X ) ) b 9 R 18 1 52 i 31
PR B o B b, 20k T 2 b 2% o IX P 8 5
300 m A, FHR LR b X PN A I R TR s, B
SRHXT 300 m DL AN i DX s ) S ER B R A P A
M. zxbtoe s S H e por s A —. i,

P 5 K A T RS ) R M B S T 14 %) 391 m; Hamada
1 Ohta ™ BFFE W, H 7 44 vy J2 9ok i 4 M e 3L 2
IV (A 1] 5% W) 25 2k 200 ~ 300 m, i 5 2% [ K A]
AL 300 m, HEZMEE &R 500 m (HAEAF
RIS, BT BT SR T ] B A BRI 1) A 45 )
REAATEW] 0 25 5o o, BKERak i A A1 1 330 1 2
H1.49 ~3.16 C; KGN MR 2N
0.61 ~1.59 °C, HTFRkZ=5kHb ) [ b 32 05 2 06 1
25 M B AT O AR AT ok 2 S T 4 e A A
AR 2R T4,

R4 BATEVIRIF KN T S X T P b 2 T FEE S ) 1 5 R B A R

Table 4 Exponential function relationships between land surface temperature and distance

of buffer zones for various-size green spaces in both autumn and winter
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0.05 ~0. 1 y = 26.883 —2.965 x (0.996)" 0. 994 y = 17.545 —1.761 x (0.996)" 0. 989
0.1~0.2 y = 26.322 -2.136 x (0.992)" 0.976 y = 17.532 - 1.378 x (0.993)" 0.967
0.2~0.3 y = 26.756 —2.216 x (0.992)" 0.995 y = 18.003 —1.412 x (0.993)" 0.987
0.3~0.4 y = 26.338 -2.221 x (0.991)" 0. 984 y = 17.129 —1.093 x (0.990)" 0.978
0.4~0.5 y = 26.581 —2.152 x (0.992)" 0. 995 y = 17.332 -1.299 x (0.993)" 0.955
0.5~0.7 y = 26.141 —1.507 x (0.992)" 0. 999 y = 17.223 -0.628 x (0.991)" 0.983
0.7~1.0 y = 26.438 —2.466 x (0.990)" 0. 999 y = 17.142 - 1.293 x (0.990)" 0. 998
1L.0~1.2 y = 25.769 —2.552 x (0.992)" 0. 996 y = 17.484 —1.412 x (0.994)" 0. 998
1.2~1.6 y = 25.667 —1.658 x (0.992)" 0.978 y = 16.358 —0. 566 x (0.988)" 0. 980
1.6 ~2.0 y = 26.565 —2.067 x (0.992)" 0. 998 y = 17.419 = 1.072 x (0.994)" 0. 999
2.0~3.0 y = 26.083 —1.857 x (0.990)" 0. 994 y = 17.253 -1.032 x (0.989)" 0. 998
3.0~4.0 y = 26.407 —2.191 x (0.988)" 0. 997 y = 17.843 —1.336 x (0.989)" 0. 996
4.0~5.0 y = 25.119 —1.969 x (0.993)" 0. 990 y = 16.426 -0.976 x (0.992)" 0.992
5.0~7.0 y = 25.789 —2. 149 x (0.990)" 0. 994 y = 16.785 —1.093 x (0.991)" 0.995
7.0~9.0 y = 26.223 -2.373 x (0.990)" 0.995 y = 16.947 —1.359 x (0.990)" 0. 996
10.0~12.0  y = 25.857 =2.531 x (0.994)" 0. 941 y = 16.475 - 1.213 x (0.994)" 0.935
23.0~28.0  y = 26.185-2.959 x (0.991)" 0.974 y = 16.531 —1.536 x (0.991)" 0.978
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Fig. 4 Exponential function relationships between land surface temperature and distance

of buffer zones for all green spaces in both autumn and winter
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Table 5  Correlation coefficients between land surface temperature and attributes

for various-size green spaces in autumn

Lt N ER L R SR LST/C Mo EFR 22/ C JAK/m Y/ m? S /% NDMI RSR
LST/C 1
Mo R 22/ °C -0.553" 1
JE 4K /m -0.641"" 0. 454 1
L/ m? -0.589" 0.571° 0.961"" 1
S /% -0.648"" 0. 206 0.689"* 0.644"" 1
NDMI -0.938"" 0.562" 0. 481 0.461  0.635"" 1
RSR -0.699"" 0. 265 0.787°" 0.741°* 0.978°° 0.651"" 1

1)°* P<0.01;" P<0.05



46 HIlRA R AR (ASRBERR)

557 &

F£6  AFTuHNTRIEIESEZ B A

Table 6  Correlation coefficients between land surface temperature and attributes for various-size green spaces in winter

L N R SR LST/C WA R 2E/C FK/m  Egy/m /% NDMI RSR
LST/C 1
WAt BRI 2/C -0.246 1
JAK/m -0.767"* 0.226 1
A/ m’ -0.745"" 0.328 0.961" " 1
S /% -0.557" 0. 000 0.612** 0.581" 1
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