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[Abstract]

In this study, we conduct a comparative of the disaster vulnerable factors among urban area, declining area, and urban
regeneration project zones. Also, we examine that the declining areas is how disaster vulnerable. The method choice vulnerable
factors to disaster by studying from relevant previous studies, and use the ANOVA for comparative analysis of the disaster
vulnerable factors among urban area, declining area, and urban regeneration project zones. The result are as follow. First, the
declining areas are more high to ratio of fire prevention zones, erosion control zones and landslide hazard zone than urban area.
This relatively mean that the declining areas were vulnerable to disaster of fire, landslide, and collapse. Second, the declining

areas are more vulnerable to disasters than urban area in terms of social, physical and geographical aspects.
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Table 1. Factors Affected by Disaster
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Natural Disaster

Social Disaster

Factor Heavy Rain

Snow- | Earth— sterm Natural
and

fall quake ores Hazard

A |B |C

E F G H | J K

Count of Population

[ )]

Population Density

Population of Under 14 Years Old

Population of Over 65 Years Old

Society & People with Disabilities

Economy Woman

Recipient of Basic Living

000000 <
[

Elderly Living Alone

Fiscal Self-Reliance

Health Worker

Road

Building Structure

Old Building

Residential Building

Physical Semi—Basement

Underground Entries

Green Infrastructure

Open Space

Medical Institution

Elevation

Slope

Lowlands Nearby Rivers

River Accessibility

Geographical Mountainous Area

Impervious Surface

Rate of Urbanization

Land Use [ )

Note) A: Kim et al.[22] B: Lee et al.[25] C: Park and Park[27] D: Seo and Han[8] E: Kim and Kang[2

H: Kim and Han[31] I: Park and Yoon[26]

(o8}

] F: Cho et el.[29] G: Koo et al.[30]

J: Kim and Yoon[23] K: Kim et al.[24] L: Kang et al.[32] M: Won[33] N: Kwon et al.[34] O: Lee et al.[35]
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Table 2. Factors Using
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Disaster Vulnerability Analysis
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Natural Dis

aster

Social Disaster

Factor Heavy Rain

Heat Wave Snowfall Fire

A

E | J N

Population Density

Population of Under 14 Years Old []

Population of Qver 65 Years Old [ )

People with Disabilities

Po o

Recipient of Basic Living

Elderly Living Alone

o0
Pooo N
k oko o)

° okoow

Road

Sensitvity '8 jiding Density

Old Building

o 000000 -

Semi—Basement

Underground Entries

Elevation

Slope

Disaster Vulnerable Area

Green Infrastructure

Adaptive Welfare Facilities

capacity Health Worker

Goverment Office

[ )
Note) A: Cho and Kim[36] B: Lee et al.[37 C: Lee et al.[38] D: Lee and Kang[39] E: Koo et al.[40] F: Choi et al.[41] G: Kim et al.[43] H:

Kim and Kim[42] I: Kim et al.[44] J: Lee and Kang[45]
K: Han and Kim[4] L: Yeon et al.[46]
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Urban Area

Declining Areacemove non-urban area) Urban Regeneration Project Area
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Fig. 1. Study Area
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Table 3. Potential Vulnerable Zone Factors
Factor Raw Data Unit | Method of Calculation Year | Source
gg‘;‘gﬁ} )D'SaSter Risk Reduction | pysirict Natural Disaster Risk Reduction Zone / Whole Extent *100 Korea
Fire Prevention Zone(%) District Fire Prevention Zone / Whole Extent 100 2019 Risk
Disaster Preventing Zone(%) District Disaster Preventing Zone / Whole Extent *100 éssstzsrimem
Erosion Control Zone(%) District Erosion Control Zone / Whole Extent *100 Y
Potential Land and
Vulnerable Geospatial
) o L )
Zone Flooding Mark Zone(%) District Flooding Mark Zone / Whole Extent =100 2019 Informatrix
Corporation
Korea
Landslide Hazard Zone(%) District Landslide Hazard Zone / Whole Extent *100 2019 | Forest
Service
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Table 4. Factors Affected by Disaster
Factor Bi:,tv DElEl Method of Calculation Year |[Source
Population Density(Person/m) ~ (Han Area Population(person) / Area(m) National
Societ Population of Under Urban Area Number of Population of Under 15 Years Old 2019 Geographic
oclety 15 Years Old(%) 100m Grid / Number of Whole Population *100 Information
Population of Over Urban Area Number of Population of Over 65 Years Old Institute
65 Years Old(%) 100m Grid / Number of Whole Population *100
Road(%) District Road Area / Whole Extent *100
Building Density(m) Jooan frea Building Floor Area / Whole Extent National
0ld Building(%) Urban Area Number of Housing for 30 Years 2019 Geograpvmc
S 100m Grid / Number of Whole Housing *100 :nf(t)vrtmtatlon
Physical . . idina(% Urban Area Number of Housing for Residential Building nstitute
Residential Building(%) 100m Grid / Number of Whole Housing *100
Introduction to
— Spatial
O,
Park and Green(%) District Park and Green Area / Whole Extent *100 2019 Information
Portal
Elevation(m) 100m Grid Average Elevation by Area National
5015 Geographic
Slope(°) 100m Grid Average Slope by Area Information
, Institute
Geographical Introduction to
River Area(%) District River Area / Whole Extent 100 o019 | Spatial
Information
Portal
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Analysis for Comparative of Potential Vulnerable Zone Factors of Disaster by Area

Mean ANOVA
Urban - Urban Post hoc
Factor .
Aea g:aec;(né?g Regeneration F-value p—value | Analysis
(A) Project Area
(B-1)
Natural Disaster Risk Reduction 0.228 0.195 0.355 0.21 0.808 _
Zone(%)
Potential | Fire Prevention Zone(%) 1.215 3.730 11.923 204.600 | 0.000 B—1>B>Ax*+
Vulnerabl | Disaster Preventing Zone(%) 0.022 0.051 0.000 0.542 0.581 -
e Erosion Control Zone(%) 0.055 0.229 0.002 12.186 0.000 B>A>B—1***
Zone Flooding Mark Zone(%) 0.652 0.639 2.522 13.344 0.000 B-1>A,B**
Landslide Hazard Zone(%) 1.978 5.304 0.109 228.100 0.000 B>A>B—1***
*p<0.1 **p<0.05 ***p<0.01
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r Comparative of Vulnerable Factors of Disaster by Area

Mean ANOVA
Post hoc
Factor Xerab 0 gfecii(nBi?g g;k;ir;eration F-value | p-value | Analysis
(A) Project
Area(B-1)
Population Density(Person/m) 0.008 0.010 0.011 23.28 | 0.000 | B,B-1>Axx+
Society Population of Under 15 Years Old(%) | 4.372 7.077 4.599 163.59 | 0.000 | B>AB-1xxx
Population of Over 65 Years Old(%) | 14.057 | 19.246 26.572 150.06 | 0.000 | B—1>B>Axxx
Road(%) 14.801 12.787 18.245 18.66 | 0.000 | B—1>A>Bxxx
Building Density(m) 0.085 0.112 0.049 5.26 0.005 | B>A>B—1#xx
Physical Dilapidated Building(%) 16.149 | 33.460 46.591 632.35 | 0.000 | B-1>B>Axx
Residential Building(%) 34.532 | 57.691 61.007 428.63 | 0.000 | BTAT
Park and Green(%) 8.331 8.707 3.020 8.36 0.000 | A,B>B-1xx+
Elevation(m) 98.483 | 123.651 104.391 106.12 | 0.000 | B>A,B—1wxx
Geographical | Slope(®) 0.692 1.916 0.524 295.77 | 0.000 | B>A,B—1wxx
River Area(%) 2.985 4.785 0.802 20.82 | 0.000 | B>A>B—1xxx
*p<0.1 **p<0.05 ***p<0.01
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