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Spatial Structure of Nanjing Metropolitan Area: The Perspective of Daily
Commuting Flow
XIE Zhimin, ZHEN Feng, XI Guangliang

Abstract: Using Nanjing metropolitan area as a representative case, the research
maps the network of daily commuting flows at the subdistrict and the town level by
extracting mobile phone signaling data. It further constructs the framework of
network centrality, connection, and community by deploying methods of network
analysis as well as carries out a multidimensional analysis of the metropolitan
spatial structure. The research renders several results. Firstly, the central commuting
flow network exhibits a pattern of "circle diffusion in the central area and sporadic
point distribution in county towns", and in this spatial pattern, a "1+2+4+1+1" five-
echelon structure can be discerned with Nanjing being positioned at the top.
Secondly, length of commuting links mostly falls within the range of 3 km to
7 km, and links demonstrates polycentric networking features and central radial
structure in urban and county areas respectively. In addition, inter-city commuting
mostly happens between Nanjing and Zhenjiang, and between Ma'anshan and
Chuzhou, exhibiting the dual characteristics of concentration in border areas and
radiation from the central urban area of Nanjing. Thirdly, Administrative boundaries
at multiple levels of provinces, cities, and counties have an obvious restrictive effect
on commuting flows in the metropolitan area, and cross-border commuters are
mainly concentrated in Jiangsu Province. Finally, Nanjing metropolitan area
showcases the overall characteristics of polarized development driven by a single
center, and it faces several main problems of insufficient size of sub-centers,
imbalanced cross-border development, and relative isolation of suburban counties.
The paper calls for the promotion of polycentric metropolitan structure through
implementing various measures.

Keywords: commuting flow; spatial structure; network analysis; mobile phone

signaling data; Nanjing metropolitan area
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Fig.1 Location and administrative division of Nanjing Metropolitan Area
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Fig.2 The distribution of commuting flow network centrality and its LISA clusters in Nanjing Metropolitan Area
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Tab.1 The core subdistricts and towns in the commuting flow network of Nanjing Metropolitan Area
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Fig.4 Normalized values of overall commuting and inter—city commuting trips in different distance intervals
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Fig.6 Community division of commuting flow network in Nanjing Metropolitan Area under different resolutions
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