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Blue-green space cooling effect and its influencing factors in metropolitan area. A

case study on the area within the Fifth Ring Road in Beijing

ZHAO Haiyue, HU Miao, ZHU Jianning* , HUANG Tingting, ZHANG Ying, LI Yali, YAN Mengzhu
School of Landscape Architecture, Beijing Forestry University, Beijing 100083, China

Abstract: The blue-green spaces, the essential component of green infrastructure, play an important role in promoting the
health of urban thermal environment and creating a comfortable microclimate. The typical metropolitan area, the district
within the Fifth Ring Expressway in Beijing, was selected as the study area. The basic materials in the study are the Landsat
8 remote sensing image, the land use data and building vector data. We utilized the radiative transfer equation algorithm,
K-means clustering algorithm, correlation analysis and other methods to quantify the cooling effect indicators of 1199 blue-

green spaces with an area of more than 1 hm’. We analyzed the correlation between the landscape and environment meltrics

E&WE : HEARFETFRESTH (51908037) ;3 £ A BHEE L 9280 %, At st i S i H £ 5
W7 A 87 :2022- 05-25; W £ tH A B 48 :2023-02- 10
# MIFEH Corresponding author. E-mail ;: bjzjn0413@ bjfu.edu.cn

http ://www.ecologica.cn



12 4] RRTEE A R R PO R DX e [ v I 8O R LR ) PR 2R 4905

of the blue-green spaces, such as scale, shape complexity, landscape components, environmental components and
vegetation coverage, and their cooling effect indicators. Then the blue-green spaces were classified according to the diverse
cooling performance. Finally, we discussed the cooling functions, advantages and mechanisms of each category of the blue-
green spaces. The results show that; (1) the scale, shape complexity and landscape components of blue-green space have a
significant correlation with cooling effect. For example, total area, green space area and water area have the significantly
positive correlation with the cooling intensity, cooling area and cooling service and have a significantly negative correlation
with the cooling efficiency and cooling gradient. Perimeter of blue-green space has a significantly positive correlation with
cooling area and cooling service and have a significantly negative correlation with cooling efficiency and cooling gradient.
The ratio of perimeter to area has a significantly negative correlation with the cooling intensity and cooling service and have a
significantly positive correlation with the cooling efficiency and the land-surface temperature of the blue-green space. And
the shape index has a significantly positive correlation with the cooling area and cooling service. (2) There is also a
correlation between the environmental components of the blue-green spaces and their cooling effect. The synergy and
promotion of cooling effect occurs between the blue-green spaces. The total area of other blue-green spaces in the cooling
area is significantly positively correlated with the cooling intensity, cooling area, cooling service and cooling distance of the
blue-green space and is significantly negatively correlated with the land-surface temperature of itself. (3) There are
thresholds among the total area, water area, perimeter of blue-green space and its cooling intensity and among the ratio of
perimeter to area and cooling efficiency. In order to save the land resources, it is recommended that the indicators above
don’t exceed the thresholds. (4) Based on the performance of cooling intensity, cooling efficiency, cooling distance and so
on, the blue-green spaces are divided into 4 categories. We believe that before the blue-green space planning and
construction in metropolitan areas, the government should evaluate cooling demand, understand the cooling conditions of
blue-green spaces and reasonably allocate them with suitable cooling functions and advantages. Only in this way can all
categories of blue-green spaces exerts the enough cooling effect with the limited land and funds. This study will help the
government and planners to understand the current situation, find the problems and development potential of blue-green

spaces cooling effect. And it also has some references for the relevant theories and practices.

Key Words: blue-green space; cooling effect; urban heat island; metropolitan area; green space planning; green space
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Fig.1 Location and landuse of the study area
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Table 1 The definitions, meanings and equations of some landscape and cooling indicators of blue-green spaces
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Table 2 Correlation between cooling effect and landscape metrics of blue-green space
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Fig.5 Relationship between landscape components and cooling effect indicators
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