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Fig.1 Geographical location of the study area
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Fig. 2 Spatial distribution of land surface temperature in different periods
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Table 2 Comparison of the measured temperature and the inversion LST
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Fig. 3 Spatial distribution of land use in different periods
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Fig. 4 Spatial distribution of heat islands in different periods
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RERKZE K K

Spatial-Temporal Evolution of the Thermal Environment and Its
LLand Use Response in Karst Mountainous Cities:

Taking Guiyang City as an Example

XIONG Qiongbing, WU Xuecheng, TANG Minggui
(School of Tourism Management ,Guizhou University of Commerce Guiyang 550014 ,China)

Abstract: Urbanization and industrialization are worsening the urban thermal environment,lead-
ing to increased heat stroke incidents and poor human settlement quality. Understanding the spatial
and temporal evolution of the urban thermal environment and the impact of land use is crucial for
developing mitigation measures. We analyzed the spatial distribution, development direction, and
trajectory of the urban thermal environment. We aimed to explore the response of LST to land use
type,structure,and pattern. Using Landsat data from 2002, 2011,and 2019, we retrieved the land
surface temperature (LLST) in central Guiyang City. The results showed: (1) The spatial pattern of
land use had changed significantly. The thermal environmental spatial distribution was irregular,
radiating from the built-up area to surrounding areas. Heat islands were mainly in the built-up areas
of Yunyan, Nanming, and Baiyun districts. Cold islands were mainly in water bodies, forests, and
grasslands. The main development axis of heat island was in the southwest-northeast direction,con-
sistent with the built-up area’s expansion. (2) The heat island effect intensified, showing an "up-
down’ pattern. The heat island area increased by 103. 85 km” from 2002 to 2011, decreased by 10, 61
km? from 2011 to 2019,and increased by 40. 62 km” from 2002 to 2019. (3) LST was influenced by
land use type, structure, and pattern. With urbanization, the impact of land use patterns on LST
grew stronger. Over time, LST increased for all land types except grassland,and the contribution in-
dex for construction land, cultivated land, and grassland showed an ‘up-down’ pattern. In the heat
island area,the proportion of construction land increased, cultivated land decreased,and forest land
increased. The impact of patch density,largest patch index,Shannon’s diversity index,and contagion
index on LST also grew stronger over time.

Key words: land surface temperature; urban heat island; spatial-temporal evolution; land use;

Guiyang City



