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Abstract: The phenomenon of urban heat island has attracted people’ s attention widely espe—
cially in mega cities while little attention has paid to small and medium-sized cities. The area
and spatial pattern of various land-use types have different impacts on urban island but we have
little knowledge about the quantitative relationship between them and small cities usually have
different land-use patterns from mega cities. Changshu City close to Shanghai was taken as a rep—
resentative small city in our study to analyze the relationship between urban heat island and vari—
ous land-use types by using landscape ecology approach. The time-series HJ satellite images in
2013 were employed to map land use of Changshu and multitemporal Landsat-8 OLI images
were used to inverse the seasonal surface temperature. The results indicated that the intensity of
heat island of Changshu was the strongest in winter due to the “warm island” effect of paddy field
and dryland while the weakest in summer due to water body’s “cold island” effect. Therefore
Changshu had a relatively favorable surface thermal environment. Meanwhile the results also
showed that there existed a threshold beyond which the influence of waters wetlands forests on
the urban heat island was no longer significant. We analyzed the impact factors of the construction
land surface temperature by using GeogDetector approach. The results showed that water body had
the greatest impact on construction land surface temperature in summer while dryland had the
greatest impact in winter. Our results provide suggestions for urban planning to maintain a better
eco-environment in Changshu.

Key words: urban heat island; village and town environment; landscape pattern; GeoDetector;
small and medium-sized cities.
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Table 1 Threshold value of heat island intensity
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Table 2 Landscape index used in this paper
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Table 3 Comparison of two approaches for surface temperature inversion
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Table 4 Fitting equations and the thresholds for different
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Table 5 Correlation coefficients between the temperature
of different land types and the selected factors

S SI NDVI Pv
-0.922 -0.843
0.893 0.827
-0.917 -0.804 -0.829 -0.868
-0.802 -0.767 -0.795 -0.795
-0.934 -0.829 -0.522 -0.521
-0.815 -0.803 -0.755 -0.754
2.3
1 4
4 o 4.7
11.1
o 4
1 11
T N
AY N Y ( 7 )
(1) o
(7 )
( 88%) >
(6%)>  (3%)>  (2%)> (1%) >
(0);
(30%) > (24%)>  (23%)>  (15%) >
40¢
38F
5 361
L
B
=
3 aal
-
3} y=-7.822¢'-3.96x+42.38
R*=0.757 \.
30 L 1 1
0.3 0.5 0.7 0.9
Pv
404
y_=l38_24x"'""
38&; R=0.831
oo
= o\ 2
3 24—?\
* -
. ® N’o\
32
(¥ f.a) *
3U 1 1
100 200
Shm")
3

LST(C)

LST(C)

(6%) > (2%) (r )
(38%) >
(34%) > (13%) > (12%) > (3%)
> (0);
(23%) > (18%) > (18%) >
(16%) > (16%) > (9%) . N
(7 ) N
(1 ) o
Patch Analyst
( CA) | ( 849
hm?) ; 11
(25474 hm®) 1 ;
7 4 o
(LPS) . ( MPS)
1
o 7 ( NP)
( SDI) ;11
o 7
11
|
401
381
36r
34+
32t y==22.16x"-0.074x+41.54 &.
R=0.711
30 1 1
0.2 0.4 0.6
NDVI
42r
y=0,141x"-2.136x+41.02
40+ : R*=0.665
2 * *
38 o‘.‘t . .« *
B AR
B * ’19\:-3:.; (FE £ib)
* L
34 **% ‘$§3.” > ot .0 .
32 . . s
30 - ' : ' :
0 2 4 6 8 10

Fig.3 Correlation between temperature of wetland patches and impact factors
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Fig.4 Zonation of heat island intensity in different seasons
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Fig.5 Seasonal variation of the proportion of various land use types among different zones of heat island intensity
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Fig.6 Adjacent distribution between construction land and other land-use types
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Table 6 Influence of a single class and their interaction on
the temperature of construction land
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