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Fig. 1 Urban planning polycentric structure
of Zhengzhou city
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Fig. 9 Regional correlation of multi-centers in Zhengzhou
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Fig. 10 Spheres of influence of multi-centers in Zhengzhou
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Recognition of Zhengzhou urban multi-center spatial form
based on influence sphere of gravity

LI Xin

(College of Resource and Environment, Collaborative Innovation Center of Urban-Rural Coordinated
Development in Henan, Henan University of Economics and Law, Zhengzhou 450046, China)

Abstract: It is of great significance to identify and analyze the spatial form of urban
polycentric structures for the optimization of urban spatial structure. In this paper, the
measurement methods of the comprehensive strength parameters and the distance parameters of
the gravity model in multi-centers are optimized. Firstly, the accessibility of the spatial syntax
which can reflect the perceptions of the residents on spatial structures is combined with the
spatial distribution of the population, economic and social activities to build an evaluation
system and quantitatively calculate the comprehensive strength of the multi-centers. Then, the
word vector correlations, which can express the spatial characteristics and preference rules of
the travel trajectory of the residents, are introduced into the gravity model as a distance
parameter. Finally, the gravity strength is calculated and the influence sphere is divided to
analyze and evaluate the realistic evolution state of the multi- center development goals.
Furthermore, comparative experiments revealed that there are some differences in the influence
sphere between the optimized gravity model and the traditional gravity model. Verified by
spatial statistics and field investigation, the modified model optimizes the use of multi-source
data and considers more comprehensive factors, thus providing more accurate spatial
morphology analysis results. Findings revealed that there are differences between the spheres
of influence of the identified and planned multi-centers, and their spheres of influence in the
core urban area of Zhengzhou are very similar. And these centers are multi-centers previously
formed through planning or natural evolution. Additionally, the location and spatial form of
some peripheral identified multi-centers differ significantly from those of the planned centers.
These multi-centers have not been built yet. Hence, they do not satisfy the needs of dispersing
and relieving urban pressure.

Keywords: polycentric structure; gravity model; word vector; spatial syntax; Zhengzhou city



