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h= L o
y N, N 2
- SSW SST Tab. 2 Statistical characteristics of surface temperature in
q 0 1 q different seasons in Wuhan City
o ()
. (5 ) 34.03 3.22
(8 ) 36.85 3.30
(10 ) 32.21 2.42
(12 ) 14.79 1.21
§h=l _?h=2
t?h:r?h:z = — — 1 ( 7)
Var(Y,.,) Var(V,.,)
Ny=y nhZZ
I?h h yon,
. Var o
q 5

2 (5 )
Fig. 2  Surface temperature of spring ( May) in Wuhan

2013 (5
(8 ). (10 ) (12 )
( 2o 5
34.03C
8
36. 85C 3.30; 10
32.21C
12
14.79C 1.21. 3 (8 )
Fig. 3 Surface temperature of summer ( August) in Wuhan
2~ 5),
( 6.

i 4 (10 )

; Fig. 4 Surface temperature of autumn ( October) in Wuhan
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Fig. 5 Surface temperature of winter ( December) in Wuhan

6 (2013 )

Fig. 6 Columnar accumulation map of heat island intensity

(12

)

in different seasons in Wuhan ( 2013)

2.2

2.2.1

» 0. 001

Moran’ s [

Tab. 3 Significance test for global Moran’ s I of four

seasons urban heat island intensity

Moran’ s [ 0.69 0.73 0.63 0.62
7 scores 119.95 127.16 108.95 107.65
P value <0.001 <0.001 <0.001 <0.001
1 Z score p value

2.2.2

1 0) « ”
(o}
Al
~ D
Al Al
“
. [43
1
« __»
. “« »
)
‘@ ”»
Al A
« ”
7

Fig. 7 Local spatial autocorrelation distribution map

of spring urban heat island intensity

8
Fig. 8 Local spatial autocorrelation distribution map

of summer urban heat island intensity
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9
Fig.9 Local spatial autocorrelation distribution of autumn

urban heat island intensity

10
Fig. 10  Local spatial autocorrelation distribution of winter

urban heat island intensity

2.3

. MCDI120Q1

N . GDP. DEM.
N N NDVI

2.3.1

(5 ) 11
(0.3228) >
(0.241 3) >GDP( 0. 229 3) >
(0.1047) >
(0.081 9) >DEM( 0. 058 9) >
(0.0337) .

(0.319 0) >
NDVI( 0. 188 4) >
(0.105 5) >

(0.049 6) >

(0.376 1) >
NDVI( 0. 295 3) > (0.289 6) >
(0.245 0) >GDP( 0. 231 3) > (0.218 0) >
(0.095 4) > (0.086 1) >DEM( 0. 074 0) >
(0.0227) >  (0.0040) .

NDVI o

(10 ) 11

(0.2912) > (0.287 3) > NDVI
(0.1757)>  (0.163 4) >GDP(0. 161 1) >
(0.150 9) >DEM( 0. 132 4) > (0.062 6) >
(0.062 4) > (0.0292) >
(0.007 7) .
NDVI.

(12 ) 11
(0.160 1) >
(0.090 6) >NDVI( 0. 069 5) >
(0.0541) > (0.0506) >
(0.048 8) >DEM( 0. 037 3) > (0.018 2) >
(0.0166) > (0.0077) > GDP
(0.007 5) »
NDVI. .

2.3.2
11
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4
Tab. 4 Heat island intensity driving factor geographical detection analysis table
q q q q
0.319 0% 0.375 9* 0.291 2** 0.048 8**
0.241 3™ 0.244 9™ 0.163 4™ 0.007 77
GDP 0.229 3% 0.231 3™ 0.161 1** 0.007 5™
DEM 0.058 9 0.073 0™ 0.132 4™ 0.037 3™
NDVI 0.188 4** 0.295 5% 0.175 7 0.069 5™
0.322 8% 0.289 2% 0.287 3** 0.090 6**
0.033 7% 0.094 1% 0.150 9** 0.050 6**
0.104 7% 0.003 4™ 0.062 6™ 0.160 1**
0.105 5** 0.217 5* 0.062 4** 0.054 1**
0.081 9** 0.022 0** 0.029 2** 0.016 6**
0.049 6** 0.086 4™ 0.007 7** 0.018 2™
o q 0. 001 (p <0.001) .
5
Tab. 5 Interaction analysis of spring heat island intensity driving factors
GDP DEM NDVI
0.38%
GDP 0.37° 0.26"
DEM 0.34" 0.27" 0.26"
NDVI 0.408 0.338 0.318 0.238
0.508 0.438 0.418 0.37% 0.458
0.36N 0.27" 0.27% 0.07" 0.22N 0.36N
0.38" 0.32° 0.31° 0.178 0.30" 0.39" 0.12°
0.348 0.288 0.27% 0.128 0.26° 0.408 0.138 0.24%
0.33% 0.27" 0.26" 0.10° 0.23% 0.40" 0.09" 0.21N 0.12°
0.32° 0.26" 0.25" 0.13% 0.28N 0.34" 0.10N 0.11° 0.20" 0.19"
N q( X1 NX2) >q( X1) +q( X2) B q( X1 NX2) >Max( q( X1) q(X2)).
NDVI q
o (0.25) ~ NDVI
NDVI g (0.45)
g (0.43), g (0.23).
( 6) 2.3.3 ( )
NDVI (0.54) N
NDVI ~ NDVI
(0.52) o N N .
g (0.46) . (0.163 8) .
( 7) (0.1595) . (0.1032) .
g (0.48) (0.0495); N N N
(-0.0791) .
(-0.0593) . (-0.0656) .
NDVI g (0.44) (-0.037 4) ( 11) .
g (0.40) . 5 &
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Tab. 6 Interaction analysis of summer heat island intensity driving factors

GDhP DEM NDVI
0.42°
GDP 0.41° 0.26"%
DEM 0.41% 0.29% 0.28%
NDVI 0.45% 0.40" 0.39% 0.33%
0.52% 0.40" 0.38" 0.35% 0.54%
0.40"% 0.28" 0.27"% 0.11" 0.31% 0.36"
0.41" 0.27% 0.26% 0.12% 0.35" 0.328 0.12%
0.44% 0.36" 0.35% 0.23% 0.37% 0.46" 0.25% 0.28N
0.38° 0.25% 0.24% 0.10M 0.31° 0.30" 0.10% 0.03N
0.40" 0.31"% 0.30"% 0.14" 0.33% 0.348 0.14"% 0.12% 0.10%
N q( X1 NX2) >q( X1) +q( X2) q( X1 NX2) >Max( q( X1)
Tab. 7 Interaction analysis of autumn heat island intensity driving factors
GDP DEM NDVI
0.328
GDP 0.32° 0.18%
DEM 0.35° 0.27"% 0.27"%
NDVI 0.398 0.278 0.26"% 0.27%
0.48% 0.398 0.38% 0.38% 0.448
0.34% 0.25% 0.25% 0.20% 0.28° 0.40"
0.32" 0.22" 0.21" 0.21% 0.27% 0.348 0.24%
0.338 0.228 0.22% 0.19% 0.26% 0.39% 0.22% 0.23%
0.318 0.178 0.17% 0.14% 0.198 0.36% 0.16"% 0.14Y
0.32" 0.19% 0.18" 0.19% 0.21" 0.33" 0.19% 0.16" 0.13"
N q( X1 NX2) >q( X1) +q( X2) q( X1 NX2) >Max( q( X1)
Tab. 8 Interaction analysis of winter heat island intensity driving factors
GDP DEM NDVI
0.06 N
GDP 0.06" 0.02%
DEM 0.08° 0.05N 0.05"
NDVI 0.16% 0.13% 0.10% 0.10%
0.18" 0.14% 0.12% 0.10"% 0.14%
0.12% 0.06 0.06" 0.10% 0.12% 0.138
0.21" 0.17% 0.16" 0.19" 0.25" 0.25"% 0.21"%
0.10 0.06N 0.06 0.16 0.14N 0.16N 0.12% 0.23%
0.09% 0.03% 0.03Y 0.08Y 0.11% 0.13% 0.06" 0.19%
0.06° 0.03" 0.03% 0.04% 0.08" 0.10% 0.07% 0.16" 0.04N
N q( X1 NX2) >q( X1) +q( X2) q( X1NX2) >Max( q( X1)

(
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11 13 NDVI
Fig. 11 Average urban heat island intensity for each land Fig. 13 Average urban heat island intensity of NDVI
cover type in different seasons sub-regions in different seasons
12
Fig. 12 Average heat island intensity of night light 14

sub-areas in different seasons . . . o
® Fig. 14 Average urban heat island intensity in different

NDVI 5 s sub—zones of different seasons
NDVI
(13, 3
5 o
( 14). ( 15). ( . GDP)
15 q

Fig. 15 Seasonal variation of g values of each driving factor
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Analysis of Driving Factors of Urban Heat Island Based on Geographical Detector:
Taking Wuhan City as an Example

XTANG Yang ZHOU Zhi—xiang

( College of Horticulture & Forestry Sciences / Hubei Engineering Technology Research Center for Forestry Information

Huazhong Agricultural University Wuhan 430070 China)

Abstract: Urban heat islands are environmental problems caused by the combination of surface characteristics

socio-economic and meteorological factors with significant seasonal differences. A large number of studies have
analyzed the relationship between land cover types land cover indices landscape indices and urban heat
islands ignoring the impact of meteorological factors and the interaction between meteorological factors surface
features and socio-economics on urban heat islands. Based on the analysis of the intensity and spatial
autocorrelation analysis of heat islands in different seasons in Wuhan this paper uses geo-detectors to study the
driving factors and interactions of urban heat islands in different seasons and the detection of heat island risk
areas. The results show that the intensity of heat islands in various seasons in Wuhan shows a strong agglomeration
characteristics in space. According to the sequence of spring summer autumn and winter the main driving
factors of the four seasons heat island intensity in Wuhan are surface characteristics socio-economic socio—
economic and meteorological factors. The main driving factors for the four seasons are land cover type night
light night light and air pressure. . Among the interaction effects of the 11 driving factors the most important
interactions of the four-season heat island intensity are land cover type and night light land cover type and
NDVI land cover type and night light air pressure and land cover type or NDVI. The results of risk detection
show that the highest average heat island intensity in spring summer autumn and winter is urban built-up area

urban built-up area urban built-up area bare land and low vegetation coverage area. The lowest are water body

water body water body and vegetation; the average city of four seasons The intensity of the heat island increased
with the increase of nighttime light; the average heat island intensity of the NDVI sub—egion showed a trend of
increasing first and then decreasing; the average heat island intensity of the gas pressure sub—region showed a
gradual upward trend. These results reveal the seasonal variation characteristics of heat island intensity which

can provide a basis for the formulation of measures to alleviate urban heat island effect.

Key words: urban heat island; driving factors; spatial characteristics; seasonal variation; risk detection



