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Abstract: Research on urban thermal environments is mostly focused on large or urban area scales; research
on district-scale urban environments is inadequate. In this study, the high-spatial-resolution thermal infrared
domain data from the Tiangong-1 satellite was used to retrieve the land surface temperature (LST) of areas in
Nanjing based on the JM&S method. The spatial distribution of the land surface thermal environment in
Nanjing at night was revealed, and its relationship with the surface cover was analyzed. The difference in
LST in different districts at night was observed. Our results show that the high-spatial resolution of
Tiangong-1 has thermal anomaly detection abilities, and the heterogeneity of LST is better reflected through
it. An obvious urban heat-island effect exists in Nanjing at night with a 2.6 K heat-island intensity. The
difference in temperature in different districts is more obvious, which was affected by surface cover,
population, and buildings.
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Fig.1 The location of study area and the thermal infrared image
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Fig.2 Surface emissivity map in the study area
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Fig.3 Land surface temperature in the study area
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Tablel Land surface temperatures of different surface types in

the study area

K
Min Max Mean Stddev
Water 277.6 2913 2885 221
Forest Land 277.2 288.8 283.1 148
Cropland 2754 2915 2824 2.04
Building 265.0 320.0 2857 223
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Table 3 Surface temperatures of different land usagetypes in the

city
K
Min Max Mean Stddev
Old Town 2822 289.1 2863 0.75
Eco-Tech 279.2 289.1 285.1 1.08

Business Zone 2722 289.7 285.7 141
University 276.4 288.8 2843 1.79
Industry 268.8 297.2 284.7 2.19
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Fig.6 Surface temperature distribution in typical areas of the study area
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Table 4 Land surface temperature in four residential areas of the
New Development Zone
K
Min Max Mean Stddev
MF urban  283.2 2889 2864 0.75
Venice 280.5 289.1 2849 0.85
TR city 279.2 2882 2847 0.92
BN village 281.6 287.8 2858 0.79
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