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Urban 3D Modeling and Dynamic Analysis for Territorial Spatial Planning:
A Case Study of Zhaotong City, Yunnan Province, China

WANG Hengyu , MA Pin, YANG Da, YANG Xianwu, SHEN Xi
(Yunnan Institute of Surveying and Mapping, Kunming 650000, China)

Abstract: Current applications of 3D models in territorial spatial planning remain largely static and are unable to simulate the future dynamic
evolution of urban space. To address this limitation, taking Zhaoyang District, Zhaotong City, Yunnan Province, China as the study area, we ex-
plored a methodological framework for urban 3D modeling and dynamic analysis in support of territorial spatial planning. Firstly, we used the
CA-Markov model to predict the evolution of urban land-use patterns in 2030 and 2035. Subsequently, we employed the random forest-based lo-
cation prediction and rule-guided height generation to simulate the dynamic evolution of urban 3D space form for these two target years, thereby
enabling dynamic 3D modeling and visualization of urban space. The results indicate that urban expansion in 2030 and 2035 are projected to oc-
cur mainly in the central and northeastern parts of Zhaotong City, and the resulting 3D models exhibit a clear spatial hierarchy. Furthermore, the
incorporation of restrictive driving factors into the simulation process allows for the pre-assessment of planning decisions and provides an intui-
tive demonstration of urban spatial evolution under different planning constraints. This study provides a new methodological reference and stron-
ger technical support for territorial spatial planning and management, improves the scientific basis and efficiency of planning decisions, and con-
tributes to sustainable urban development.
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