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Reconstruction of Collaborative Governance Mode for Territorial Space from Land—Sea
Coordination Perspective: A TIM Technology—enabled Pathway
Based on Computable Rules

ZHANG Xiupeng, ZHONG Ming
(Zhuhai Planning and Design Research Institute, Zhuhai 519000, China)

Abstract: Aiming at the common problem of unbalanced allocation of disaster prevention resources in high-density cities, supported by the spa-
tial information analysis technology of natural resources, we constructed a collaborative optimization model of “spatio-temporal scale-network
topology” . Taking the central area of Zhuhai City, Guangdong Province, China as an example, integrating the multi-source geographical infor-
mation data, we used the improved two-step floating catchment area method (2SFCA) to diagnose the supply and demand matching degree at the
15-minute living circle scale, and identified the vulnerable areas of spatial structure of refuge facilities in combination with the complex network
node centrality algorithm. Through the GIS spatial decision support module, we achieved a full-cycle digital analysis of “demand gap calcula-
tion-candidate location optimization-service scope simulation” . Studies show that the resource allocation scheme based on scale-free network to-
pology optimization can increase the service coverage rate of emergency shelters in the study area from 56.89% to 98.24%, and improve the fair-
ness index of spatial accessibility by 1.76 times. The “three-level and four-category” refuge facility system constructed can save 23.6% of
land. The research results verify the integrated application value of multi-source geographical big data and complex system models in the intelli-
gent management and control of natural resources, providing a replicable methodological framework and technical implementation path for the
assessment of security resilience of territorial space.
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