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Fig.1 Fitting of actual value and analog value in land surface temperature
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R1 WIREETHRIERE SARHIE (8L : °C)

Table 1  General characteristics of land surface temperature in Harbin (unit: °C)

Bzt Ay Bl FYiIX R 1 X TR IX AKX THHX FAdbIX
e i 2001 39.15 39.15 38.61 37.41 38.96 38.87 37.09
2004 39.49 39.49 38.81 38.27 39.25 39.15 37.74
2008 40.06 40.06 39.83 39.52 39.87 39.77 38.68
2015 41.89 41.89 41.86 41.34 41.64 41.74 40.94
5319 2001 23.17 2422 24.28 24.02 23.18 23.17 23.27
2004 23.15 24.26 24.19 24.06 23.19 23.15 23.17
2008 2321 24.19 24.24 24.01 23.26 2321 23.29
2015 23.16 2422 2427 24.26 23.24 23.16 23.24
SRR 2001 28.34 28.59 28.65 28.56 28.67 28.76 27.83
2004 28.58 28.74 28.89 28.80 28.88 29.00 27.92
2008 28.93 29.31 29.67 29.23 29.29 29.45 28.15
2015 29.78 30.60 30.73 30.42 30.23 30.31 29.11
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Fig.2 Distribution of land surface temperature in Harbin
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Variation of Land Surface Temperature of Harbin City
Based Landsat TM Data in 2001-2015
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Abstract: As a rapid urbanization region in Northeast China, Harbin City has experienced dramatic urban ex-
pansion in recent decades, followed by increased urban heat island (UHI) effects. In order to explore the UHI
effects under such a rapid urbanization process, the mono-window algorithm and Landsat images was used to
retrieve land surface temperature (LST) in Harbin City in summer of 2001, 2004, 2008, and 2015. We then ana-
lyzed general characteristics and regional discrepancies of urban heat effects as well as the trajectory of urban
heat gravity center in the period. The results showed that: 1) the highest LST occurred in Xiangfang District
and increased by 2.74°C with an accelerated speed from 39.15°C in 2001 to 41.89°C in 2015; While the lowest
temperature occurred in Daoli District and hardly changed (around 23.18°C). The average increment of LST
was 0.10°C, specifically 0.08°C during 2001-2004, 0.09°C during 2005-2008, and 0.12°C during 2009-2015
which showed increased warming rates. 2) The areas in the extremely high temperature, high temperature, and
lowest temperature zones increased by 4.92 km® and 104.07 km® and 87.71 km’, respectively, with increasing
speeds; While the medium temperature and low temperature zones decreased by 110.61 km® and 84.94 km’ re-
spectively. The extremely high temperature, high temperature, medium temperature and low temperature
zones showed ring-structure from inside urban area, to suburb fringe area, to rural area in the outside. 3) Grav-
ity center of LST moved by 536.9 meters to the south by east from 2001 to 2015; The diverse distances and di-
rections in the gravity center trajectories showed different urban heat patterns in the six districts. In sum, the
UHI effects in Harbin enhanced from 2001 to 2015, despite different levels of surface energy changes in varied
districts.

Key words: land surface temperature; Mono-window algorithm; energy transfer; Harbin City



