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Analysis on Instantaneous Spatial Pattern and Dynamics of Thermal Force
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Abstract Using remote sensing technology to study temperature variations of Kunming in two decades
with Landsat data on 1995,2010 and 2015. Based on the instantaneous radiation temperature of the land surfaces
in the city, all the patches were divided into 5 levels, clod radiation temperature (<13.89 °C ), cool radiation tempe
-rature (13.89~20.67 °C ), medium radiation temperature (20.67~27.45 °C ), warm radiation temperature (27.45~
34.23 °C), hot radiation temperature (>34.23 °C ) and the relationship between underlying surface changes and the
urban thermodynamic field changes was analyzed. The results showed that through two decades of urbanization,
lowest radiation temperature patches narrowing to vanish completely, and highest radiation temperature patches
raised from none, by 2015, the area of the highest radiation temperature patches had reached 13 times of 1995.
Underlying surface changes was major influential factors of urban surface radiation temperature changes, building
materials and bare ground had highly ability to trap heat, so increased areas of construction land and unused
land were the main cause of the urban land surface temperature increased. Meanwhile the dramatic increase in
population could also lead to a large number of anthropogenic heat release, and resulted in the increase of the
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surface temperature. Vegetation could reduce urban heat island effect, in urban areas, the area of vegetation

temperature obviously lower than other regions. Therefore, reasonable expand the city's green area was the most

effective way to reduce the surface temperature of the city.
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Fig. 1 Urban districts of Kunming
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Fig. 2 Linear fit of surface temperature retrieved from TM and surface temperature from MODIS



X W% EWITTBRN B 7 (A% S M s AL Ak 35

&1 TMBIERENMRIBESITR
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Tab.2 The area of temperature zones of Kunming in 1995, 2010 and 2015 km
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Year Cold Cool Medium Warm Hot
1995 234.2637 465.5106 1099.5435 766.5651 105.6843
2010 30.9312 270.9594 451.7442 1053.1548 863.8605
2015 0.0036 0.1737 272.1447 998.9946 1399.3326
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