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Sciences of complexity and studies
of evolutional simulation of regional spatial structure

XUELing, YANG Kai-zhong
(Dept. of Urban and Environmenta Science,Peking University Beijing 100871 ,China)

Abstract : During the last two decades, a lot of innovations have gppeared in the field of urban
and regiona research. New paradigms and approaches such as dynamics of complex systems,
sf-organization , evolution theory , have been recognized for better understanding the evol u-
tional process of regiona spatia structure. It can be seen as a cumulative and aggregated order
which resultsfrom numerous locally made decisons. Therefore the basic force driving the evo-

lution of regional system isinherently microscopic. Regiona system is an evolving complex sys

tem which growsfrom smple to intricacy. Ingired by the concept of biology , regional system
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a2 evolvesinto acomplex , multiplex and vitality state by certain natural selection and adaptar
tion. The understanding that the region isacomplex adaptive syssem (CAS) meansthat micro-
soopic Smulation emphasizing the way in which locally made decisgons and interaction between
all kindsof local agents such as households and enterprises give rise to globa patternsis highly
appropriate.

The methodology of CAS moded is a part of theory of CAS. The CAS such as urban and
regional system isconceived as Societiesof autonomous agents who are able to act both on them-
slves and on their environments. The general behavior of the regiona spatia evolution is pro-
duced by the combination of actions of the households and enterprises. The determinantsof an
agent’ s behavior have alocal character and thereis no globa constraint on the system’ s evolu-
tion. These agents can adapt to other agents and environment continuoudy by learning from
their own experience. The classfier syssem is a good learning agorithm for representation of
the agent’ s adaptation. Therefore, it is a good aternative way of smulating the evolutiona
processof the regiona atia structure by modeling behaviors of these loca active agents and
their interactions. It iseasy to build and understand the CAS model. The CAS model can over-
come the limit of perfect rationdity by introducing learning agorithm and integrate any qualita
tive or quantitative description of an agent , whose behavior may be very complicated. Theflex-
ible modeling method alowsfor a much more detailed representation of spatial interactions and
of ome loca properties and al0 makes it possble to introduce new agentsor new rulesin the
model without changing the other parts.

This paper badcally reviews the smulating ideas and methodology aiming at two types of
traditionaly modeling strategy on the study of regiona atial evolution, in addition, primarily
introduces the theory of complex adaptive system, one of the most important achievements of
studies of complexity , and beddes, discusses the genera characteristics of the region as a comr
plex adaptive system , expounds the technica problem of regiona dmulation based on the CAS
and the original idea of the CAS modd .

Key words: region;CAS;agent ;modd ;Smulation



