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Table 2 Grades of population density, air temperature and cooling effects of green spaces in Shanghai

MRk 2% PYI[JG/(hm? - d)] 2SS ETIPC N FVE5E PD/(/knr?) HEFFE
PV<6 ET<26.5 PD<1000 1
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PV>880 ET>28.0 PD>40000 5
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Fig. 4 Cooling effects of green spaces in various districts of Shanghai
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Table 3 Harmonized levels between the cooling effects of green spaces and air temperature or population density in Shanghai
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Assessment on the cooling effect of urban green spaces in Shanghai

ZHANG Biao', XIE Zi-xia"2, GAO Ji-xi’, SHE Xin-lu*
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Ministry of Ecology and Environment
Center for Satellite Application on Ecology and Environment, Beijing 100094, China; 4. Renmin University of
China, Beijing 100872, China)

Abstract: The phenomenon of urban heat island has become a critical environmental issue in
many large cities. The trees and vegetation in the urban environment help to cool urban
temperatures, whereas previous studies have concentrated on the field observation and factor
analysis of cooling effect from urban green spaces in hot summer, but few studies have
quantified the spatial coupling relationship between human settlement demand and cooling
effect provision. This paper evaluated the cooling effect of urban green spaces in Shanghai
based on the high-resolution images and observed results of typical sites, and analyzed theirs
space consistencies between cooling effect and air temperature or population distribution with
the help of GIS techniques. The results showed that, the green areas of Shanghai reached 104.5
thousand hectares in 2017, and could absorb 8.49 x 10" J of heat via evapotranspiration in
summer, implying that the cooling effect saved 1457 million RMB for the electricity
consumption of air conditioners. Approximately 46% and 33% of cooling effect were provided
by the broad-leaved forest and mixed forest, respectively, and the green spaces in Pudong New
Area, and Chongming and Fengxian districts jointly contributed about 67% of cooling effect,
whereas the per hectare green spaces in districts of Hongkou, Huangpu and Xuhui presented
higher values of cooling effect. Inconsistency, in particular, between cooling effect and air
temperature or population density was observed in some parts of Shanghai. Around 28.62% of
cooling effect from urban green space was loosely coupled with air temperature, and 7.31% of
green spaces generated the low coupling between cooling effect and population density,
especially the low coupling areas distributed mainly in the central urban regions. Therefore, we
propose to enhance the temperature reduction capacities of urban forest in central district, and
import the cooling effect from suburban green spaces through ecological corridors.

Keywords: urban green space; cooling effect; value evaluation; space coupling; Shanghai



