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Abstract

This study was carried out to evaluate urban environmental structure in Taegu metropolitan
region(TMR) with factor analysis, fuzzy set theory, geostatistic and geographic information
system(GIS). The factor analysis could choose the representative one out of multiple variables
and simplify the evaluation of the urban environmental structure. The fuzzy approach is an
attempt to model an aspect of human thinking previously neglected; it starts from the premise
that humans don’t represent classes of objects as fully disjoint but rather as sets where
transitions from membership to non-membership is gradual. The Geographic Information
System(GIS) could connect attributes of factor scores derived from factor analysis to digital map
by a method so called ‘Spatial join’. The results obtained were as follows: Urbanization
appearance was concentrated in the large cities, and this appearance was partial extremely,
therefore, there has been a structural gap between urban area and agricultural area which was
unified into the urban area. All inclinations didn’t become worse after sudden urbanization. For
example, suburban agriculture was developed as a large scale in the region near the large cities.
Then it encouraged farmers in changing their old cultivating methods to the latest ones. But
many districts in urban fringe had symptom of urbanization, the districts which were located
between large cities have been developed gradually because of urban sprawl, and played a role
in connecting each city. Therefore, due to the urbanization, forestry area and agricultural land,
well conserved in the agricultural town, could be easily destroyed. In a different way with the
urbanization of the Seoul metropolitan region, that of TMR was centralized upon the center of
each city, and it was also very partial. But, because so many regions have the potentiality of
urbanization, hereafter, the urbanization process in each region is likely to be different
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multifariously according to the urban management methods.

Keyword: Taegu metropolitan region, Urbanization, Urban environmental structure, Fuzzy set
theory, Geographic Information System(GIS). Geostatistics
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Table 1. The list of variables for the evaluation of urban environmental structure in Taegu metropoiitan region

Population density = population / total area(km?)
Degree of Road area =(road area / total area) X 100(%)
urbanization Residential area = (residential area / total area) X 100(%)
Factorial area = (factorial area / total area) X 100(%)
Environment of Forestry area = (forestry area / total area) X 100(%)
forest and Leisure Park area per capita = park area / population
Ordinary field area = (ordinary field area / total area) X 100(%)
Padd = (padd / total x 100(%
Agricultural 'addy area (paddy area/ total area) 00(%)
nvironment Orchard area = (orchard area / total area) X 100(%)
n
¢ Pasture area = (pasture area / total area) X 100(%)
Mechanized agriculture = paddy area / No. of harvesting machine
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Fig. 1. Process for the evaluation of urban and environmental structure in Taegu metropolitan region.
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Table 2. Factor pattern of 11 factors by factor analysis in Taegu metropolitan region

Population density

-0.17313 0.10488 0.00987
Road area -0.03439 0.11667 -0.03691
Residential area 0.1352 0.12899 0.04231
Factorial area 0.11178 -0.0057 -0.16026
Forestry area 0 -0.5766 -0.02605 0.17262
Ordinary field area -0.060 z 0.26342 0.08531
Paddy area 0.14333 0.23121 -0.39362
Orchard area 0.1616 048 0.04677 0.43161
Pasture area 0282 0.136 i8 0.27313
Mechanized agriculture 030213 006787 04
Park area per capita 0.27468 0.26531 0.25792 .
Naming o cach factor Obaoaion oo Agiotae | Lo s
Eigenvalue 3.9644 1.8537 1.2226 1.0664
Cumulative 0.3604 0.5289 0.6401 0.7370

4 factors were retained by the MINEIGEN criterion.
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Fig. 2. Urbanization degree in Taegu metropolitan
region(Factor [ ).

Fig. 3. Agricultural characteristics in Taegu metropolitan
region(Factor I ).
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Fig. 5. Preference of citizen for leisure places in Taegu
metropolitan region(Factor IV).
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Table 3 . Identification of urban and environmental structure in Taegu metropolitan region by Factor analysis
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