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(1) Objective: In order to understand spatial process of 

urbanization and the mechanism so as to provide 

spatial decision-making support systems and a basis 

for assessment of the ecological impacts of urban 

change to urban planners, various spatial dynamic 

models, especially based on cellular automata (CA) 

and geographical information system (GIS), of urban 

land use change have been constructed and 

successfully applied to many cities in the world. 

Spatial dynamic models are influenced by the result 

of urban land use pattern analysis. However, spatial 

pattern occurs on different spatial scales, and spatial 

scale affects spatial pattern to be observed. Spatial 

scales would influence the construction of spatial 

model of urban land use change. This research 

concentrates on how changing spatial scale influences 

the pattern analysis of urban land use so as to impact 

the construction of spatial models.  

 

(2) Methods: Study area with 3km×4km in CBD 

(Central Business District) of Tokyo is selected 

from “Detailed Digital Information (10m Grid Land 

Use) Metropolitan Area”. Original grid cells (basic 

spatial unit, BSU, here 10m) are aggregated into 

larger grid cells by grouping four adjacent basic 

areal units based on majority rule (single-state 

structure) and proportion rule (multi-state structure 

in terms of fuzzy mathematics). In total, 20 different 

grain sizes are created, ranging from 10m×10m 

through 200m×200m. Then, spatial autocorrelation 

index Moran’s I is used to explore the change of 

spatial association of urban land use cross the ranges 

of spatial scale. Values of Moran’s I (VMI) of all the 

types of urban land use at all the levels of scale are 

calculated using software of Geoda. VMI in different 

structures are compared in order to explain scale 

effect on pattern analysis of urban land use.  

 

(3) Originality: Up to date few scientists has studied the 

relationship of scale and model in the field of 

constructing spatial model of urban land use change. 

The concepts of single-state structure and multi-state 

structure based on fuzzy mathematics are proposed 

to explain the mechanism of scale effect.  

 

(4) Results: While the patterns of all the urban land use 

types show a positive spatial autocorrelation across a 

range of scales, Moran’s I decreases with the 

increasing spatial scale, and the pattern of different 

urban land use types shows different effect 

characteristics of spatial scale. The change in areas 

of urban land use across the range of scale may be 

one of the reasons of generating effect of changing 

spatial resolution on urban land use pattern analysis. 

The results may provide profitable idea of selection 

of appropriate spatial scale for the construction of 

spatial model of urban land use change.  

 

 

 

 

 

 

 

 

 

 

 

 

(a) 10m×10m     (b) 100m×100m     (c) 200m×200m 

Figure 1: Spatial pattern of urban land use in some spatial scales 


