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ABSTRACT

Objectives: The aim of this study was to analyze and classify the characteristics of potential damage from
hazardous chemical accidents in 229 administrative units in South Korea by reflecting the social and
environmental characteristics of areas where chemical accidents can occur.

Methods: A number of indicators were selected through preceding studies. Factor analysis was performed on
selected indicators to derive factors, and cluster analysis was performed based on the factor scores.

Results: As a result of the cluster analysis, 229 administrative units were divided into three clusters, and it was
confirmed that each cluster had its own characteristics.

Conclusions: The first cluster, “areas at risk of accident occurrence and spread of damage” was a type with a
high potential for accident damage and a high density of hazardous facilities. The second cluster, “Urban
infrastructure damage hazard areas” appeared to be a cluster with high urban development characteristics.
Finally, the third cluster ‘Urban and environmental damage hazard areas’ appeared to be a cluster with an
excellent natural environment. This study went further from the qualitative discussion related to existing
chemical accidents to identify and respond to accident damage by reflecting the social and environmental
characteristics of the region. Distinct from the previous studies related to the causes of accidents and the response
system, it is meaningful to conduct empirical research focusing on the affected areas by analyzing the possibility
of accident damage in reflection of the social and environmental characteristics of the community.

Key words: Chemical accident impact evaluation system, cluster analysis, factor analysis, four phases of
disaster management, residential environments
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Variable

Explanation

Chemical facility ratio
Population ratio

Whole house ratio

Empty house ratio total buildings*100

Dilapidated dwelling

City area ratio

Develope area ratio

Planning management area ratio
Road area ratio

Independent rate of finance

City park area ratio

Number of hazardous chemicals discharge facilities by city, borough and district
Total population ratio by city, borough and district

Total house ratio by city, borough and district

Total vacant residential buildings (vacant single houses+vacant apartments)/

Total over 30-year-old buildings/total buildings*100

City area (m”)/total area

Develop area (m?)/total area

planning management area (m”)/total area

Road area (m?)/total area (m?)*100

(Local tax+other revenues than taxes-local loan/general account tax revenues) *100
Green area (m’)/total area (m*)*100
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Table 3. Rotated component matrix

. . Component
Variables Communality
1 2 3
City area ratio 0.861 0.892 0.274 0.145
Planning management area ratio 0.654 -0.830 0.010 -0.166
Road area ratio 0.588 0.721 0.205 -0.110
Empty house ratio 0.891 -0.719 -0.432 0.031
Develope area ratio 0.943 0.670 0.193 0.040
Whole house ratio 0.850 0.356 0.850 -0.019
Population ratio 0.653 0.410 0.832 -0.024
Chemical facility ratio 0.718 -0.259 0.751 0.153
Independent rate of finance 0.575 0.373 0.711 -0.091
Dilapidated dwelling 0.704 -0.520 -0.664 -0.083
City park area ratio 0.717 0.110 0.034 0.964
Eigenvalues after rotation 3.755 3.267 1.033
% explained variance 34.138 29.699 9.392
Cumulative % 34.138 63.837 73.229
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Table 5. Factor scores and administrative unit counts by cluster

Cluster (case)

Areas at risk of accident Urban infrastructure damage

Urban and environmental

Factor
occurrence and spread of hazardous areas damage hazardous areas
damage (38) (180) 11)
Urban development -0.5276 0.0661 0.7401
High density hazardous facilities 1.7440 -0.3615 -0.1089
Superior green area distribution -0.1027 -0.1965 3.5708
A N 549 SARE) B 2R $5e
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Fig. 2. Cluster distribution of potential damage from
hazardous chemical accidents by administrative
unit
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Table 6. ANOVA scheffe test result
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Areas at risk of accident occurrence and spread of damage® 38

-0.527 0.900

Urban Urban infrastructure damage hazardous areas’ 180 0.066 0.983 9330 0.000 a<c
development
Urban and environmental damage hazardous areas® 11 0.740 0.873
High density Areas at risk of accident occurrence and spread of damage® 38  1.744 0.984
hazardous ~ Urban infrastructure damage hazardous areas® 180 -0.362 0.519 177.288 0.000 a>b,c
facilities Urban and environmental damage hazardous areas* 11 -0.109 0.692
. Areas at risk of accident occurrence and spread of damage® 38 -0.103 0.623
Superior
green area  Urban infrastructure damage hazardous areas’ 180 -0.197 0342 207501 0.000 c>a,b
distribution

Urban and environmental damage hazardous areas* 11 3.571 2.123
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