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Analysis of spatial variation of land surface temperature in
Harbin under the urban area expansion

LOU Ge, NING Jing” , SUN Qihui, GUO Lei, LIU Xueer, ZHAO Chaoyue

(College of Resources and Environment, Northeast Agricultural University, Harbin 150030, China)

Abstract Research on the spatial and temporal variation of surface temperature is crucial to establish appropriate
urban heat island mitigation strategies and improve the environmental quality. The radiative transfer algorithm was used
to retrieve land surface temperature (LST) in Harbin City in summer of 2001, 2008, 2013 and 2016. Density
segmentation, orientation quadrant, buffer analysis and regression analysis method were adopted to perform inversion
and classification of land surface temperature, analyze the land surface temperature space change characteristics.,
reveal and expound the correlation between land surface temperature and the normalize construction index NDBI. The
results showed that: From 2001 to 2016, significant high temperature regions were mainly in the Harbin urbanized area
and industrial area, and significant low temperature were mainly in water bodies, green land and arable land; High
temperature regions continuously increased during 2001 to 2016, while the expanding trend, extent and model differed
from each other ; The spatial distribution of the high temperature area and the urban construction land was consistent.
The process of urbanization and population movements accelerated the expansion of the range of the high temperature
area. A significant positive correlation between surface temperature and NDBI was discovered, which meant that NDBI
was good indicator for marking surface thermal characteristics.
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Table 1 Classification of different LST intervals

i R A

T U
Land surface

The temperature range
temperature level

R AR i X T,<T,—1.5T,
YAR R X T,—1.5T,<Ti<T,—0.5T,
R X T,—0.5T,<Ti<T,+0.5T,
Y X T,+0.5T,<Ti<T,+1.5T,
W e TR X T.>T,+1.5T,

TE: TR R R IR 5 T, 3R #4713 — A b 1 J5 B A5 15 o8
P 35908 5 T3R8 H — AR5 T AT R T 9 b v 22

Note: T; indicates land surface temperature; T, indicates

the average value of all pixels after normalization;

T, indicates the standard deviation of all pixels after

normalization.
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Fig.1 Distribution of land surface temperature in Harbin
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Table 2 Average normalized LST associated with land covers
2001 2008 2014 2016
A - * ¥ *
YA Hyi/C bR 1/ °C b2 1/ C FiifE /T bR
Land Average Standard Average Standard Average Standard Average Standard

use type temperature deviation temperature deviation temperature deviation temperature  deviation
ks 24. 36 1. 89 25.32 3.52 26.94 2.36 28.48 2.35
U 29. 36 3.96 31.41 3.49 31. 34 3.54 33.62 2.68
Lk 26. 69 2. 46 27.23 3.88 28.29 2.75 29. 82 2.87
oAl 3 29. 24 2.75 29. 48 5.06 27.69 2.58 30. 42 3.15
7K 35 23.71 2.24 22. 89 2.89 25.67 1.99 26. 88 2.11
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Fig. 2 Area of high-temperature area in four sectors
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Fig. 3 Interannual variations of high-temperature area
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Fig. 4 Interannual variations of Urban

construction land area
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