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Comprehensive Constrained CA Urban Model: Institutional Constraints and
Urban Growth Simulation

LONG Ying, MAO Qizhi, SHEN Zhenjiang, DU Liqun, GAO Zhanping

Abstract: In recent years, it is prevailing to simulate urban growth by means of
cellular automata (CA for short), which is based on self-organizing theory and dif-
ferent from the system dynamic type models. Distinguished from pure CA, the CA
model applied for urban growth simulation should not only consider neighborhood
influence, but also other factors with respect to urban developing. We bring forward
the term of comprehensive constrained CA (CC-CA for short), which integrates the
constrained conditions of neighborhood, macro socio-economic, spatial and institu-
tional. Particularly, constructing constrained zoning planning, as one institutional
constrained condition, is considered in CC-CA model. In this paper, the conceptual
model of comprehensive constrained CA model is introduced together with the form
of transition rule. The CC-CA model for Beijing is developed, and we discuss the
comprehensive constrained conditions in Beijing. Furthermore, we show how to set
institutional constraints in the scenario of planning control to control the urban
growth pattern in Beijing.

Keywords: urban model, constrained condition, prohibited-construction area, cellular

automata, spatio-temporal complex, urban planning, Beijing
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