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Application of the Cellular Automata Model in the Territory Spatial Planning on the
Perspective of Basin: A Case Study of Henan Province Yellow River Basin Territory
Spatial Planning
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The purpose of this paper is based on the provincial and municipal territory spatial planning guidelines, taking the territory spatial
planning of the Yellow River Basin in Henan Province as an example, to study how to use the cellular automata (CA) simulation
model to simulate the urban spatial expansion at the basin scale. It uses the simulation results to provide scientific support for urban
development boundary delineation, differentiated formulation of urban development strategies, and identification of urban "dual
suitable areas". The research methods include empirical analysis, the cellular automaton model, and the logistic regression model
algorithm. (1) This paper uses the combination of the cellular automata (CA) and the logistic regression model algorithm to perform
multi-scenario simulation of urban spatial expansion, providing scientific support for the delimitation of urban development. (2)
Based on the results of comparative analysis, this paper researches the expansion characteristics and laws of districts and counties
driven by different development motives and restrictive factors, providing scientific support for the differentiated formulation of
development strategies for the basin. (3) Based on the urban development boundary delineation plan, this paper carries out the
"double-evaluation™ result to determine the "dual suitable areas" for agricultural production and urban construction and puts forward
suggestions for basic farmland adjustment, providing support for the scientific overall planning of ecology, agriculture, and urban
space. In conclusion, the multi-scenario model based on machine learning and the cellular automata (CA) simulation model can
provide scientific support for the transmission of urban construction land indicators and the delineation of urban development
boundaries. It will effectively guide the compilation of territory spatial planning at the basin scale.
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Fig.3 Flow chart of urban development boundary delineation based on cellular automata
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