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Table 1  Weights of spatial factors to urban developing in Guangzhou
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Fig.1 Forbidden construction areas in Guangzhou
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Fig.2 Spatial development strategy(a) of Guangzhou and its application(b)
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Table 2 Urban sprawling indices for different regions in Guangzhou
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Fig.3 Present land use and simulation results of Guangzhou
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Spatial Allocation of Construction Land with Constrained
Cellular Automata Model

MA Shi-fa', Al Bin’, OU Jin-pei'

(1. School of Geography and Planning, Sun Yat—sen University, Guangzhou, Guangdong 510275, China;
2. School of Marine Sciences, Sun Yai—sen University, Guangzhou, Guangdong 510275, China)

Abstract: It has been proved that cellular automata (CA) model can simulate complex geographical process ef-
fectively only with simple conversion rules. According to the principle of traditional forecasting CA, a con-
strained CA model by combination of spatial development strategies was proposed in this article. In the model,
the influence factors of land use evolution such as spatial indices, constrained conditions as well as planning
policies were integrated to derive the layout rules of construction land. The proposed model will be used as an
efficient tool for allocating urban construction land. Selecting Guangzhou city, a fast developing region in
Pearl River Delta, as study area, the constrained CA model was further implemented and validated referring to
current land use planning outline of China. It was shown that the most appropriate distribution of construction
land can be efficiently achieved with the constrained CA. Urban Growing Boundary (UGB) and land use zon-
ing can be further delimited based on the simulation results during different planning periods, which shows
higher similarity with the layout planning of the case study area, Guangzhou City. The simulation results can
provide scientific information for land use planning, and the constrained CA coupled with the planning scheme
is capable of assisting decision-makers to allocate the construction land.

Key words: Cellular Automata; land use planning; land use zoning; urban growing boundaries



