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Fig.1 The Study Area
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Fig.2 Spatial distribution of land surface temperature in summer and winter in Xi ‘an, Zhengzhou and Jinan
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Fig.3 Contribution degree of building index to surface temperature in Winter and summer in Xi ‘an, Zhengzhou and Jinan
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Fig.4 Relationship between landscape index and land surface temperature under BCR gradient grade
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Fig.5 Characteristics of surface temperature distribution under gradient grade of average building height
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Influence of Urban Buildings Forms on Land Surface
Temperature: From a Gradient Perspective

Tan Leiqi', Zhou Liang"**,Li Li’, Yuan Bo"*,Hu Fengning'*’
(1.Faculty of Geomatics, Lanzhou Jiaotong University, Lanzhou 730070, China;
2.Key Laboratory of Urban Land Resources Monitoring and Simulation of Ministry of; Natural Resources,
Shenzhen 518034, China;
3.Lanzhou Branch Chinese Academy of Sciences, Lanzhou 73000, China;
4.Gansu Provincial Engineering Laboratory for National Geographic State Monitoring,
Lanzhou 730070, China;
5.National-Local Joint Engineering Research Center of Technologies and Applications for National;
Geographic State Monitoring, Lanzhou 730070, China)

Abstract: To explore the gradient and difference of the influence of different urban building forms on LST, Xi
'an, Zhengzhou, Jinan as the research area, based on Landsat 8 TIRS images and urban 3D building data.
Based on the multiple linear regression model, the influences of building form on LST in different seasons in the
three cities were analyzed and the differences were compared : (1) the cities with the largest influence on LST
in summer and winter were Xi ‘an (R?=0.414) and Jinan (R?=0.300). The building coverage rate and average
building height have the greatest impact on LST in summer and winter, respectively, with positive and negative
impacts. (2) After the gradient classification of building coverage, it is found that when the coverage rate is less
than 20% , the building volume density has a strong cooling effect on the three cities; When the coverage rate is
20%—40%, the average building height significantly reduces the surface temperature of the three cities. When
the coverage rate is 40%—60% , the sky visible factor has a certain warming effect on the three cities, when the
coverage rate is greater than 60% , the average building height greatly reduces the surface temperature of Jinan.
(3) The average surface temperature of low-rise buildings in Xi 'an, Jinan and Zhengzhou is 9.5 °C, 7.7 °C and
6.1 °C, respectively. The surface temperature of the three cities shows a downward trend from low-rise to high-
rise, and the surface temperature of Xi ‘an is higher than that of Zhengzhou and Jinan in each gradient. The re-
search shows that rational planning of urban building form is beneficial to alleviate the phenomenon of high sur-
face temperature in central cities.

Key words: Iand surface temperature ; Urban form ; Building indicators ; Urbanization ; Spatial distribution



