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Fig.1 Research scope, blue-green spatial distribution and division of research

units at city scale(A) and urban scale(B)
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Fig.2 Technical path diagram
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Table 1 Blue-green spatial pattern index
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and mean cold island intensity (C) at city scale
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Fig.4 Distribution of global surface temperature(A), maximum surface temperature(B) and mean
cold island intensity(C) at urban scale

R2 BT EFAEFHEX I A IRE R E A K AT

Table 2 Correlation analysis of the influence of blue-green spatial scale characteristics on urban thermal environment

15 Z %L Correlation coefficient

tas BB A R IR R LST, ¥ By BT HH UCH,
Blue-green space scale index DL N NS Hl N i I X R
City scale Urban scale City scale Urban scale

SR PLAND G —0.348" —0.526™ 0.454" 0.439"
LM dn KBER RS S LPT_ G —0.439" —0.364" 0.522" 0.510"
ST BB E S SOMPT_G —0.413" 0.024 0.591" 0.355"
KT PLAND W —0.317" —0.315" 0.344™ 0.340"
IR R BEP IR AR S LPL_ W —0.351" —0.302° 0.363" 0.215

KRS BEP IR B MPT_ W —0.198 —0.126 0.439™ —0.041

o RIRTE 0.01 7K AR i A G, * R RE 0.05 7K - i #FAH5G . Note: ** means significant correlation at level 0.01, * means significant
correlation at level 0.05. T [i] The same as below.
R3 EFTESHEFEXE T AR X E ST
Table 3 Correlation analysis of the influence of blue-green spatial distribution

characteristics on urban thermal environment

HH 5% Z2 %L Correlation coefficient

WS WA A HE MR BB IR AR LST % B (E UCT,,
Blue-green spatial distribution index AN i AN ATl BRIX R
City scale Urban scale City scale Urban scale
SBBEHEEE PD_G 0.377" —0.048 —0.547" —0.259
LEHRRIEEEE CONNECT G —0.325™ —0.099 0.386" 0.048
SRR EEIREALG —0.383™ —0.001 0.508" 0.566™
IKIRBEYLE B PD_W 0.106 —0.107 —0.345" 0.257
KRR CONNECT W 0.009 —0.262 0.118 —0.288"
KRR RS AT W —0.418" 0.317° 0.422° 0.233

R4 EFTEFREFEX RN I X E D7

Table 4 Correlation analysis of the influence of blue-green spatial shape characteristics on urban thermal environment

H15& 25U Correlation coefficient

SIAIS M F L B RAELST Vo By S LI UCT e
Blue-green shape index AH N I KN TN BRIX
City scale Urban scale City scale Urban scale
LRSI HRCC G —0.338" 0.144 0.487" 0.027
SEHIERIEELST_ G 0.380" —0.028 —0.454" —0.393"
IKIESMIT R RCC W —0.061 0.233 0.188 —0.342"
KETEARFEEL ST W 0.485™ —0.418™ —0.511" 0.052
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Table 5 Correlation analysis of blue-green relationship characteristics to urban thermal environment

5 Z %1 Correlation coefficient

Ttk R I b MO R KA LS T, % BRI T UCL,,
Blue-green relation index eI AN il BRIX R
City scale Urban scale City scale Urban scale
WHIRIL Ay, —0.028 —0.194 —0.060 0.186
wEEAS T P, , —0.483" —0.524" 0.593" 0.449™
WSREEE T, —0.312" —0.253 0.402™ 0.243
BOKEEHT S0 W —0.446" —0.181 0.621" 0.412"
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Fig.5 Relative contribution rate of urban blue-green spatial pattern to summer maximum land surface temperature
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Fig.6 Relative contribution rate of urban blue-green spatial pattern to average cold island intensity in summer
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Impact and scale effect of urban blue-green spatial pattern on
summer cooling in Jiangnan water network
areas based on remote sensing retrieval

ZHU Wen'?, WANG Min"*

1.Eco-Smart Lab Attached to Ministry of Education Key Laboratory of Ecology
and Energy-Saving Study of High Density Habitat ( Tongji University) , Shanghai 200092, China;
2.Guangzhou Institute of Urban Planning & Design Survey (GZPI) , Guangzhou 510030, China;
3.College of Architecture and Urban Planning (CAUP) , Tongji University, Shanghai 200092, China

Abstract Global climate change has led to a gradual intensification of heat island effects and a signifi-
cant increase in events of extreme high temperature at summer in urbans. How to effectively improve the
cooling effect of urban blue-green spaces is an important way to adapt to the climate change and build a liv-
ing environment with high-quality. The Landsat-8 data and radiative transfer equation was used to retrieve
land surface temperature in Kunshan City. The correlation analysis and boosted regression tree (BRT)
model of the urban blue-green spatial pattern and the measurement index of summer cooling effect were es-
tablished constructed at the scale of urban and block to identify the key factors and their importance ranking
of urban blue-green spatial patterns that affect summer cooling effects in the Jiangnan water network area
and to explore the differences in spatial scale of cooling effect with comparative study. Results showed that
there were four indicators with a relative contribution rate of over 10% for the impact of the blue-green spa-
tial pattern on the summer maximum surface temperature at the scale of urban. The decreasing order of im-
pact degree was as follows: index of water body shape = proportion of blue-green space = width of water-
front green space > aggregation index of water body. There were three indicators with a relative contribu-
tion rate of over 10% for the impact of the blue-green spatial pattern on the average intensity of cold island
at the scale of urban. The decreasing order of impact degree was as follows: width of waterfront green
space > index of water body shape > proportion of blue-green space. At the scale of block, there were
five indicators with a relative contribution rate of over 10% for the impact of the blue-green spatial pattern
on the summer maximum surface temperature at the scale of urban. The decreasing order of impact degree
was as follows: index of water aggregation > average patch index of water > ratio of green space > ratio
of water surface > index of water body shape. There were two indicators with a relative contribution rate
of over 10% for the impact of the blue-green spatial pattern on the average intensity of cold island at the
scale of urban. The decreasing order of impact degree was as follows: aggregation index of green space =>
proportion of blue-green space. It is indicated that the spatial pattern characteristics of urban blue-green
space have significant scale effects on the correlation degree and contribution level of summer cooling. The
optimization strategies of planning and design were proposed. It will provide a practical reference for creat-
ing a comfortable urban living environment at different scales.

Keywords blue-green space; cooling effect; spatial pattern; land surface temperature retrieval ; scale
effect

(THEHB . HLG)



