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Abstract; Climate change is one of the most serious challenges in the 21st century. Accompanied by the rapid expansion of
cities worldwide, the phenomenon of urban heat islands ( UHI) has become a critical environmental issue in many large
cities. The health consequences of UHI range from thermal discomfort to life-threatening medical conditions. Fortunately,
trees and vegetation in the city can be considered as an ecological measure to cool cities. Although there are numerous
studies on microclimate-adjusting effects of urban green spaces, the relationship of landscape pattern of urban green space
and air temperature reduction is not fully addressed. In this study, by applying field measurement and high-resolution
Google Earth Image, we investigated 18 typical green spaces and observed their role in temperature reduction. The results
showed that the green space in Shanghai could reduce summer air temperature by 1.17—5.60°C , and approximately two-
third green spaces provided a lower cooling effect than the average temperature reduction (2.51°C'). The daily temperature
reduction of green space was significantly positively correlated with the external ambient air temperature. However, the

cooling effect of urban green space was lower when the ambient air temperature was cooler than 26°C. Tree density, leaf

ESWE . LR H
W B #:2020-02-18; 1T H#:2020-04-21
# MIFEH Corresponding author.E-mail ; zhangbiao@ igsnrr.ac.cn

http ://www.ecologica.cn



6750 JAE = 40 4

area index (LAI) , and waterbody proportion inside the green spaces presented the highest influences on the cooling rate. If
there is a 5% increase in tree density, 1 increase in LAl or 20% increase in waterbody percentage, the temperature cooling
rate of urban green space would be elevated by 1.73%, 1.66%, and 1.18%, respectively. Therefore, we advised the

improvement of the cooling effect of urban green spaces in Shanghai through pattern optimization.

Key Words: urban green space; cooling effect; impact factor; Shanghai
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Table 1 Characteristics of observed green sites in Shanghai
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Table 2 Parameters of landscape pattern and acquired source
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Table 3 Values of the landscape parameters in the 18 monitored urban green spaces

WL 5 Observation site i B i Reference site

p P I T A T L L T B > X T S

Sites ooling H- T AR R 5 Shrub Tt Water Impervious Tree density/ T L A7) Hb Lb 3]
rate/ % LAI cover/% cover/% cover/% land (bk/m?) Pavement Road

cover/ % cover/ % cover/ %
SQP 4.54 1.36 16.84 38.67 0.00 16.07 0.037 40.88 25.32
GGE 6.93 2.31 11.97 19.00 0.00 5.81 0.083 37.84 30.39
GCP 9.46 2.23 35.00 29.00 5.43 0.36 0.085 100.00 0.00
jcp 2.92 1.32 20.00 22.00 0.00 55.23 0.070 22.55 0.00
CRG 3.86 1.84 20.67 10.00 10.06 18.60 0.058 55.00 47.85
PCP 3.61 1.54 29.90 40.23 22.68 3.05 0.070 34.64 0.00
wJp 4.89 2.51 8.15 45.50 12.58 6.69 0.065 29.35 21.01
DSP 15.99 2.97 0.00 44.80 64.08 6.95 0.148 68.55 53.58
GSE 5.87 1.51 29.33 4.20 10.30 21.90 0.070 38.55 33.55
BNP 5.42 3.08 1.48 28.50 0.00 19.65 0.098 42.48 0.00
GHR 6.67 2.01 0.00 4.20 1.56 0.00 0.153 64.95 64.95
FEP 4.60 1.86 35.33 34.10 21.37 14.88 0.043 34.50 33.50
KWP 6.20 1.17 5.56 12.50 34.45 13.45 0.023 84.43 33.10
GFP 8.00 1.25 6.67 56.43 0.00 14.17 0.060 63.91 47.90
SNP 10.97 3.87 28.78 27.00 5.82 7.08 0.080 80.36 8.65
FXP 8.76 3.56 61.67 17.78 0.00 10.90 0.060 80.32 43.39
GLR 6.73 2.35 54.33 40.00 0.00 10.35 0.050 62.31 38.56
WwWPpP 10.38 2.14 58.33 21.10 33.89 0.00 0.128 68.53 26.07

LAI: Leaf area index
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Table 4 Multiple linear regression of daytime mean cooling rate and landscape parameters

95% B {7 X [i1]

;E:iii SH A FRER l b 95% Confidence interval
variable Parameter Estimate Standard error TR ERR
Lower Upper

T, HE -0.767 1.458 -0.526 0.170 -3.894 2.361
TR 34.644 13.370 2.591 P<0.05 5.968 63.319

K I LAl 0.059 0.027 2.145 P<0.05 9.3x10°¢ 0.118

T £k b T L 151 0.078 0.021 3.750 P<0.01 0.033 0.123

T, HUE -1.193 1.467 -0.813 0.928 -4.340 1.953
LAI 1.655 0.579 2.857 P<0.05 0.413 2.898

7K T L A1 0.084 0.025 3.321 P<0.01 0.030 0.138

T £k b T L 151 0.064 0.021 2.990 P<0.01 0.018 0.109

T,: H #FIR 2, Average daily cooling rate
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