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On the spatial-temporal patterns and differentiation characteristics of
thermal landscape in Haikou City
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Abstract: [Objective] With an analysis of the temporal and spatial evoluation characteristics of the thermal
landscape in Haikou City, this study is aimed at solutions to the urban thermal environment problems that
attribute to the rapid urbanization. [Method] With the five-phase Landsat remote sensing images of 2000,
2005, 2010, 2015 and 2019 gathered as the data source, a single-window algorithm was utilized to invert the
surface temperature to study the temporal and spatial evolution of the thermal environment. Employing GIS
platform and the method of geostatistics and landscape pattern index, we have conducted a quantitative analysis
of the spatial and temporal differentiation characteristics of urban heat island. [Result] The area curve of the
heat island intensity conforms to the normal distribution characteristics, and the patches of weaker cold island,
weak cold island and weaker heat island persist in their dominant patterns. The heat island intensity reduces
from the central concentration area to Jiangdong New District near the west coast and the old urban area in the

southwest. In the temperature profile, the principal urban area is always a “plateau” area, with the industrial area
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and the Meilan Airport area often displaying “peak” values, and the large area of waters and forest land
showing “ valley” wvalues. During the peried from 2000 to 2010, with the rapid expansion of the high
temperature, the heat island plaques continued to shrink, while the large plaques gradually decomposed, making
the shape of the plaques continuously cnhanced. During the peride from 2010 to 2019, with the expansion
slowing down, the heat island plaques continued to expand, and the small plates gradually fitting together,
making the change of patch shape stable, and the heat island effect continuously weakened. Throughout the
study, the connectivity of thermal plaques of the same category was consistently high. [Conclusion] The
evolution of Haikou’s thermal landscape is consistent with the different stages of urban development and the
analysis of thermal landscape pattern index based on hierarchy theory is conductive understanding the temporal
and spatial evolution of thermal landscape, provideing a theoretical basis for ecologically sustainable urban
development planning. [Ch, 7 fig. 3 tab. 20 ref.]

Key words: urban heat island; temperature profile; thermal field variation index; thermal landscape pattern

index; Haikou
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Table 1 POI data classification statistics
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Figure 1 Inversion results of land surface temperature
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Figure 2 Distribution pattern of heat index
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Figure 3 Impervious surface distribution
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Figure 4 Heat island intensity grade area fitting curve
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Figure 5 Spatial profile control for land surface temperature
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Figure 6 Distribution of new high-temperature plaques in 4 time periods in Haikou
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Figure 7 Change of landscape index on the level of patch type in thermal landscape
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Table 3 Landscape index change of thermal landscape at landscape level

AR BEREUAS BEJUE /(A hm?) BEIE/% SFIRERE /b’ BAINECT- BB ARG S RSN R 50% LA S 15 R4

2000 24202 10.932°5 81.598 0 15.830 2 15.830 2 98.894 3 1.8892 0.820 5
2005 36831 16.306 7 78.642 7 20.079 1 20.079 1 98.994 7 1.818 4 0.789 7
2010 59845 26.257 6 73.606 5 17.391 4 17.391 4 98.542 5 1.796 9 0.780 4
2015 16777 73611 84.2178 23.5673 23.5673 99.3877 1.856 5 0.806 3

2019 15432 6.770 9 84.702 0 21.8353 21.8353 99.3557 2.100 5 09122
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