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Analysis of Heat Island Effect Based on Landsat Images in Xining City
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(1. College of Forestry , Northwest A& F University ,Yangling ,Shaanxi 712100 China; 2. College o f Landscape Architecture and Arts ,
Northwest A& F University ,Yangling »Shaanxi, 712100 China)

Abstract: To understand the heat island effect and its intensity and scope changes as well as its driving
forces in Xining,this paper retrieved the land surface temperature (LLST) from Landsat images of Xining in
1987,2001 and 2013. As the Landsat image thermal band data had higher spatial-temporal revolution, it
could be usually used to evaluate the heat island effect. To avoid the errors resulting from different sea-
sons, the grade distribution of heat island at different times were derived with the land surface temperature
normalization. The analysis results showed that the effect of heat island in Xining was enhancing after
weakening firstly. The heat island areas were gradually centralized and mainly were unutilized lands on the
edge of city,around the downtown area,industrial areas and urban traffic lines. The area of heat island ex-
panded and the spatial distribution was basically consistent with the layout of construction land.but the in-
tensity of heat island effect weakened slightly. The effect of heat island had negative correlation with vege-
tation fraction. With every 10% vegetation fraction increased,the land surface temperature drop was about
1. 23°C. The mean LST of construction land and unutilized land was the highest while vegetation cover are-
as and water body had a lower LST. Green vegetation and water body had the role of reducing heat island
effect. The masses of impervious surface were the main cause of heat island effect. Climate and weather fac-
tors also had a certain influence on heat island effect.
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Fig. 1 Distribution of land surface temperature at different periods
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Fig. 2 Grade distribution of heat island at different periods
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Fig.3 Correlation of land surface temperature with vegetation fraction
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Fig. 6 Distribution of construction land at different periods in Xining
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Table 4 Area variation of construction land and farmland in every district of Xining city from 1987 to 2013 km?
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