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A Semi-Variogram-Based Analysis of
Spatial Heterogeneity of Urban Heat Islands
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Abstract: In this paper, Chongqging. the “mountainous city of China”, was selected as the study area, and
the Landsat-8 images were selected as the original data for retrieving land surface temperature. The semi-
variogram was used to comprehensively analyze the spatial heterogeneity of urban heat islands and to ex-
plore its driving factors from the multi-direction and the multi-scale aspects. As a whole, the heat islands
in Chongqing showed a strong spatial autocorrelation and a band-shaped distribution in the densely popula-
ted areas along the valleys between the three mountain ranges of the city. The experimental semi-vario-
grams and fractal dimensions both indicated that the heat islands showed an obvious anisotropy and the
easiest variation in the direction of 0°—22. 5° from north to east. However, due to the obstruction of the
spatial distribution of the urban heat islands by the mountains, the most complex spatial variability ap-
peared in the direction of 90°—112. 5°, which is perpendicular to the extension of the mountains. With the
reduction of scale, the variation caused by the structure became increasingly stronger, and the spatial het-
erogeneity that can be described by semi-variogram more meticulous. At some specific scales, the effects of
rivers and mountains on the spatial heterogeneity of heat islands were similar, and the building-induced
variability was stable.
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