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Fig.2 The impervious surface percentage in Kolkata (the bottom image is the true color composited image of Landsat 8)
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Fig.3 Land surface temperature grades in different seasons
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Fig.4 Area and percentage of different heat island degree
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Table 4 Comparison of multiple regression models for land surface temperature and impervious surface percentage
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Fig.5 The values of impervious surface percentage and land surface temperature at random points
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Fig.6 The relationship between land surface temperature and impervious surface percentage of different seasons in Kolkata
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Fig.7 Change of land surface temperature with impervious surface percentage in different seasons
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Seasonal Variations in the Relationship between Land Surface
Temperature and Impervious Surface Percentage in Kolkata

Yang Yuting'*’, Tang Jiafa', Bian Jinhu®, Li Ainong®, Lei Guangbin®,
Huang Ping’, Jiang Zichun’
(1.Faculty of Geosciences and Environmental Engineering Southwest Jiaotong University,
Chengdu 611756, China;
2.Institude of Mountain Hazard and Environment, Chinese Academy of Sciences, Chengdu 610041, China;
3.Institute of Remote Sensing Application Sichuan Academy of Agricultural Sciences,
Chengdu 610066, China)

Abstract: The remarkable feature of urbanization is that the natural surface is constantly replaced by the impervi-
ous surface with large heat capacity, which leads to the Urban Heat Island (UHI) and other serious urban eco-
logical problems. The Bangladesh-China-India-Myanmar (BCIM) Economic Corridor is an important road sec-
tion of the ancient Southern Silk Road and a strategic passage for the construction of the “Belt and Road” Initia-
tive (BRI). Kolkata, located at the strategic position of the BCIM Economic Corridor, is extremely important
for the BCIM project. So it is of great significance to research the development of Kolkata and its correlation to
Land Surface Temperature (LST) for the construction of the Indian section in the BCIM Economic Corridor.
Traditional researches on the relationship between LLST and Impervious Surface Percentage (ISP) are mainly
based on years, however, few researchers have paid attention to seasonal variations. Based on Landsat images
of dry season, rainy season and cool season, this paper retrieved LLST and ISP in order to explore and analyze
the seasonal variation in the relationship between LST and the ISP. The results indicated that: @O For this
study, the distribution of low temperature and high temperature was concentrated, and the high temperature
was concentrated in the built—up area, but the low temperature distributed mainly over water body and the area
with relatively high vegetation cover; @ The overall UHI effect had been decreasing from dry season to rainy
season and then to cool season, and that was strongest in dry season and weakest in cold season; @ In each sea-
son, the LST was positively correlated with ISP. With the increase of the ISP, the LST increased rapidly at
first, then slowly, and finally sharply. And when the ISP increased by 0.1, the LST increased by 0.53 °C in dry
season, 0.35 “C in rainy season and 0.26 ‘C in cool season. In summary, the study of thermal environment in
Kolkata will be of positive significance to cognition of thermal environment background and ecological effects in
India section of BCIM Economic Corridor.

Key words: Land surface temperatures; Impervious surface percentage ; Seasonal variation; Regression analy-
sis; Kolkata; BCIM Economic Corridor



