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Fig.1 Location of the study area (left) and water bodies (right)
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Fig.2 Surface temperatures in central Fuzhou (2002-2020)
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Fig.3 Classification of land surface cover in central Fuzhou (2002-2020)
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Tab.1 Average temperature of different land

surface covers in the study area for each data year
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KMk M AN Wb
2002 26.16 28.54 34.71 33.94
2008 30.71 32.32 38.62 38.31
2013 33.68 37.71 45.72 45.17
2020 31.99 35.55 42.88 42.60
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Fig.5 Cooling effects of the lakes and rivers
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Tab.2 Correlation between landscape type and

temperature around the lakes in different years
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VE ¥4 5RIR P<0.01,
Note: ** highly significant correlation P<0.01.
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Fig.6 Relationship between the urban thermal field variation index (UTFVI) of the lakes

and the surrounding land cover type
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Fig.7 Relationship between the UTFVI of rivers and the surrounding land cover type
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Tab.3 Correlation between landscape type and

temperature around rivers in different years

fabr  20024E3M 2008 4FEHylE 20134FHE 2020 fFiE
P, -0.822" -0.882™ -0.907* -0.876™
P, 0.809™ 0.789™ 0.927" 0.893™
P, 0.372" 0.555" 0.331™ -0.462"

T ¥R P<0.01,
Note: ** highly significant correlation P<0.01.
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Spatiotemporal Variation of Water Body Cooling Effect with Landscape Type
on the Urban Thermal Environment

LIANG Yu-ning, ZHONG Zi-hao, ZHU Xuan, HU Kang, DING Guo-chang

(College of Landscape Architecture and Art, Fujian Agriculture and Forestry University,
Fuzhou 350100, P.R. China)

Abstract: Exploring the spatial and temporal variation of the cooling effect of different types of water
bodies can provide theoretical support for mitigating the heat island effect in urban areas. In this study,
typical lakes and rivers in Fuzhou City were selected for a case study, and we quantitatively analyzed spa-
tial and temporal variations of the cooling effect of different types of water bodies in Fuzhou City from
2002 to 2020 using the buffer analysis method. Further, we explored the influence of landscaping around
the water bodies on the cooling effect using grid analysis for lakes and isometric segmentation for rivers.
The types of water bodies in the study area included a typical artificial lake (Xihu Lake), reservoirs
(Dengyun and Bayi), and rivers (Minjiang, Wulong and the Fuzhou section of Dazhangxi). Surface tem-
peratures and land cover types for the study area were obtained from Landsat remote sensing data collect-
ed on July 5 of 2002 and 2008, August 4 of 2013 and July 22 of 2020. The landscape types in the study ar-
ea consisted of water, vegetation, construction and bare land. Results showed: (1) The heat island effect in
downtown Fuzhou City has intensified from 2002 to 2020, and the water bodies have become the primary
source of cooling. (2) Urban rivers displayed higher potential for cooling than urban lakes. (3) The cool-
ing effect of the lakes was markedly affected by the proportions of surrounding vegetation and construc-
tion land. When the proportion of green space was above 34% and that of construction land below 48%
within 120 m of the lakes, the combined cooling effect of the lake—green area was best. (4) The cooling ef-
fect of the rivers was influenced by the proportions of surrounding vegetation, construction land and bare
land. When the proportion of green land was above 44% and that of construction land below 31% within
180 m of the river, the cooling effect of the river—green area was best. Using these results to guide land-
scape design around water bodies can maximize the cooling effect on urban areas.

Key words : urban water bodies; cooling effect; spatiotemporal variation; landscape impact; Fuzhou City



