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Exploring Land Use Changes and Spatial Dependence
A Case Study of Settlement Changes in the Taipei Basin
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Abstract

In a cellular automata model (CA), land use changes are affected by the states of neighborhood.
The concept of neighborhood correlates with spatial dependence which can be analyzed using spatial
autocorrelation. This research compiled settlement data of the Taipei Basin over the past one hundred
years and adopted spatial autocorrelation methods to investigate the relations between spatial
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dependence and land use changes. By assigning settlement grids the value 1 and using Gi*(d) value as
an index for autocorrelation, this research found that non-settlements grids were more likely to change
into settlements giving a high Gi*(d) value. Also, within a 500 meters radius of the neighborhood range,
the influences of autocorrelation to land use changes are most significant. The findings of this research
are applicable to defining the transition rules of CA. This paper also addresses some limiting factors that
affect the implementation of CA and points out some directions for future research.

Keywords: land use change, spatial dependence, cellular automata, spatial autocorrelation.
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