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Commercial Spatial Pattern Analysis Based on POI Data and Nighttime Light Data:
Taking the Main Urban Area of Xuzhou City, Jiangsu Province, China for Example

LIANG Shuanghua, JIANG Jing
(School of Computer Engineering, Jiangsu University of Architectural Technology, Xuzhou 221116, China)

Abstract: Taking the main urban area of Xuzhou City, Jiangsu Province, China as the study area, we utilized points of interest (POI) data and
NPP-VIIRS nighttime light remote sensing data as key data sources, explored the commercial spatial structure and economic vitality characteris-
tics of study area. Firstly, we employed kernel density analysis to reveal the agglomeration characteristics and spatial differentiation patterns of
different commercial formats, clarifying the overall commercial spatial pattern. Subsequently, we introduced a modified coupling coordination de-
gree model, and combined with bivariate mapping to analyze the spatial coupling relationship between POI density and nighttime light intensity,
identifying areas of synergy and heterogeneity in economic vitality. The results indicate that (1) commercial facilities exhibit a “core-ring” dis-
tribution pattern, with the central high-density zone concentrating 91.15% of Xuzhou City’ s commercial facilities. Shopping, catering, and life
services constitute the core functions, confirming the highly intensive nature of urban commercial activities. 2 The core radiation effect of Xu-
zhou City’ s nighttime lights is significant, showing a spatial distribution characterized by a gradient decline from the center to the periphery.
High-value light areas are mainly distributed in the core commercial districts of Xuzhou City (e.g., the Pengcheng Square-Huaihai Road core
business district), as well as Yunlong Lake and Dalong Lake scenic areas, extending along the east-west central axis and southeastward in a
belt-like pattern. 3 The results of the coupling coordination analysis between nighttime light data and commercial POI kernel density show that
the high-high coordination areas are primarily concentrated in the three core urban districts of Gulou, Yunlong, and Quanshan. The high-low coor-
dination areas are distributed in a ring-like pattern along the urban-rural fringe. The low-high coordination areas, functioning as “nocturnal com-
mercial spots” , are embedded within high-value zones, primarily consisting of community convenience stores, 24-hour pharmacies, and other
public service facilities. The low-low coordination areas predominantly cover the entire Jiawang area and the southern suburbs of Tongshan,
where agricultural activities constitute the main land-use type.
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