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Correlation between the remote sensing index of the underlying surface and
the surface temperature in the villages in Hangzhou
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Abstract: [Objective] In order to figure out how the underlying surface influences the thermal environment of
villages and towns, the current study is aimed at a further analysis of the correlation between the characteristics
of the underlying surface and the surface temperature of various villages and towns. [Method] First, single-
channel algorithm was used to invert the underlying surface temperature of villages and towns. Then, based on
the the features of different wave bands of remote sensing data, the normalized difference vegetation index
(NDVI), normalized difference build-up index(NDBI), normalized difference impervious surface index(NDISI),
normalized difference moisture index(NDMI) and modified normalized difference water index(MNDWI) were
calculated. Lastly, on the basis of the results of surface temperature and remote sensing index in summer and
winter in Hangzhou, a statistic analysis was conducted of the linear correlation between the characteristics of the
underlying surface and the surface temperature of different types of villages and towns. [Result] The land
surface temperature had a significant negative correlation with NDVI and NDMI; but a significant positive
correlation with NDBI. The influence of NDMI and NDBI on surface temperature was greater than that of
NDVI index, while the influence of NDISI and MNDWI on surface temperature was relatively weaker. The
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correlation between land surface temperature and surface remote sensing index in winter was weaker than in
summer. [Conclusion] Reducing the building density, improving the underlying surface humidity and
increasing vegetation coverage were all conducive to the reduction of the surface temperature of villages and
towns in summer and the optimization of the thermal environment of villages and towns. [Ch, 7 fig. 2 tab. 27
ref.]
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Figure 1 Regression analysis of NDVI and surface temperature Figure 2 Regression analysis of NDBI and surface temperature
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Figure 3 Regression analysis of MNDWI and surface temperature
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Figure 5 Regression analysis of NDISI and surface temperature
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Figure 6 Retrieval map of surface temperature in summer and winter
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