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Fig.2 Formation and simplification process of the local contour tree
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Table 1 The quantitative indexes of urban center attribute
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Fig.3 Nightime lighting contour line in Zhengzhou city
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Fig.4 Spatial distribution of urban (composite) centers
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Fig.5 Boundaries of contour trees in Zhengzhou
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Fig.6 Spatial distribution and hierarchy diagram of main tree
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Identification of Urban Spatial Structure in Zhengzhou City based on
Nighttime Light and Microblog Check—in Data

Wei Shimei, Pan Jinghu
(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: The accurate identification and expression of urban spatial structure is of great significance for master-
ing the current situation of urban spatial development and planning the future urban spatial. Using NPP/VIIRS
annual average nighttime light remote sensing images and microblog check—in data, based on localized contour
tree method and hierarchical structural Tupu, this study identified and expressed the urban center and their inter-
nal spatial structure in Zhengzhou city in 2014. In addition, combined with typical landmarks and urban func-
tions, the identified urban centers were defined and classified. On this basis, 10 indicators were selected for
quantitative analysis of identified urban centers from three aspects of social economy, urban morphology, and
human activity. The results showed that: In 2014, three localized contour trees were identified in Zhengzhou,
including 18 urban centers and 11 urban central composite areas; the contour tree level of the “main tree” in
Zhengzhou city was 10. The urban centers of the old urban area were developed well and had a large spatial
range. The spatial distribution of the urban centers in the northern area was unbalanced and relatively fragment-
ed; According to the urban functions, the urban centers of Zhengzhou were divided into four categories (main
center, comprehensive center, commercial center, and industrial center) , the number of which is 1, 10, 4 and
3, respectively. The spatial distribution of urban comprehensive centers is more uniform, followed by commer-
cial center and industrial centers, and the results of dividing the urban centers into five grades are basically con-
sistent with the levels of contour trees. In quantity, it is in the state of “less—more-less”, and in spatial distribu-
tion, it basically follows the trend of “from inside to outside” urban center grades decreasing in turn.

Key words: Urban spatial structure ; Urban center; Nighttime light; Microblog check—in;Zhengzhou city



