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Quantifying the spatial pattern of urban thermal fields based on point of interest

data and Landsat images
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Abstract; Point of interest (POI) in digital maps can effectively reflect human activities in urban systems at micro spatial
scales: We retrieved. land surface temperature ( LST) in the Nanjing metropolitan region from a Landsat 8 image, and
examined LST in relation to POI density, as well as vegetation and water cover at three spatial scales, namely, 2, 5, and
10 km. The relative importance of human factors (represented by POI density) and ecological facilities ( represented by
vegetation and water cover) on the thermal field patterns was quantitatively distinguished using simultaneous autoregressive
models and the variation partitioning technique. The results showed that POI density and LST exhibit significantly positive

correlations (P < 0.001) that are generally amplified with increasing observational scale. Vegetation and water cover played
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a significant role in reducing LST; however, this cooling effect from water cover was detected only at the 2-km scale. At all
three studied scales, the results from variation partitioning showed that human factors shared a considerable proportion of
explanatory power with ecological facilities (40%—70% ), whereas the unique explanatory power of human factors and
ecological facilities ranged between 1.6% and 15%. POIs characterize urban functional nodes and can thereby serve as an
effective indicator of the intensity of anthropogenic heat sources. Our results suggested that POl could be a useful data

source for the study of urban thermal fields, which is complementary to remotely sensed information.
Key Words: urban heat island; land surface temperature ; point of interest; spatial analysis; variation partitioning
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Fig.1 Spatial distributions of land surface temperature and points of interest in the study area
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Fig.2 Regression analysis between POI density, vegetation/water cover and land surface temperature at three observational scales
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