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Urban expansion simulation and analysis based on CA model

ZHANG Yihan' , XU Xiaocong” , LIN Shengjie'
(1. School of Geography and Tourism, Guangdong University of Finance and Economics,
Guangzhou 510320, China;
2. School of Geography and Planning, Sun Yat-sen University, Guangzhou 510275, China )

Abstract; In order to understand the urbanization process, logistic regression is introduced to mine the
conversion rules of urban development. The rules are input into cellular automata (CA) model to simu-
late the urban development process of Foshan city. Experiments show that urbanization process is the core
part in the development of Foshan city. The source of urban land comes from farmland, forests and other
types of land (including orchards and ponds, etc. ). In the simulation result, the overall accuracy and
Kappa coefficient can reach 93. 7% and 0. 86, respectively. By using landscape indices, Foshan city will
become more and more aggregative with the maximum patch index increase. It was found that there are
191 km® of farmland changed into urban land in the scenarios of urban prior development, accounting for
27% of all the farmland (706 km®). In the scenarios of farmland protection and forest protection, farm-
land and forest can be better protected, but urban expansion will occupy other types of land use to solve
the problem of lacking enough land use for urban expansion. It is found that the spatial variables have re-
markable corridor effect on urbanization by analyzing the relationship between proximity variables and ur-
ban land uses.
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Fig. 2 Distribution and comparison of new urban areas
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Table 1  Transfer matrix of urban expansion (actual) in Foshan from 2010 to 2012 km’
TiH ) KA A H U He 5o
W 1237.8 0 0 0 0 1237.8
KA 0.6 218.2 0 0 11 219.9
A& H 75.3 0 610.6 1.2 19.3 706. 4
FEAK 22.1 0 1.3 851.3 4.7 879.4
He 64.0 1.2 18.6 4.6 898. 4 986. 8
Bt 1399.7 219.4 630. 4 857.2 923.5
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Table 2 Transfer matrix of urban expansion (simulation) in Foshan from 2010 to 2012 km’
TiH ) KA A< H FEZIN He JE8an
W 1237.8 0 0 0 0 1237.8
PICEN 0 219.9 0 0 0 219.9
4 H 62.4 0 644.0 0 0 706. 4
FEAK 23.2 0 0 856.2 0 879.4
He 75.5 0 0 0 911.3 986. 8
Bt 1398.9 219.9 644.0 856.2 911.3
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Table 3 Accuracy evaluation of simulation result
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Table 4 Landscape index of urban land use
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Fig. 3 Scenarios simulation of urban-prior development, farmland protection and green-land protection
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Table 6  Urban percentage in different buffer distance %o
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