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An Analysis of Regional Characteristic Factors Affecting for
Resilience of Damage by Storm and Flood

ul4od Pak Soyeon®, £+ Yoon Sanghoon™

Abstract

The main purpose of this study is to deducted implication and examine factor of regional characteristics which can
be influential to the resilience of damage by storm and flood focused on Daegu and Gyeongsangbuk-do(abbreviate
to Gyeongbuk), nearby areas.

According to the result, the most important factors are represented river area(VIP: 2.527), annual rainfall
depth(VIP: 2.173). It is meaned that understanding of natural condition and characteristics of climate change in
region are needed for increasing resilience about damage by storm and flood. And then, the important factor in
other characteristics are represented rate of urbanization area(1.339) in land use, network of disaster information
(1.496) in society/administration, financial independence ratio(1.466) in economy, rate of vacant house(1.316) in
house/infra one.

This study is very meaningful to analysis factor of regional characteristics affecting resilience of damage by storm
and flood and suggest implication. It also may be useful research basis to making the further policy.

Keywords: Flood Damage, Storm Damage, Resilience, Factor of Regional Characteristics, PLS Regression Analysis,
VIP(Variable Importance in Projection)
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Table 1 _ Definition and Contents of Reaction Variable
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Reaction Variable Contents

Source

Recovery Cost of Damage
by Storm and Flood

(Annual Regional Damage +
Cost of Restoration for Damage) /
Population Density

Chronology of Disaster

(The Ministry of Public Safety

and Security)




Table 2 _ Method of Calculation and Definition about Explanatory Variable

Category

Explanatory Variable

Method of Calculation

Source of Advanced Research

Demographic
Characteristics

Population Density(person/km?)

Population(person)/Area(km?)

Burton(2012), Yu, An, Kim
and Lee et al.(2014)

Rate of Vulnerable Population(%)

(Number of Population of Under 5 Years Old+
Over 65 Years Old)/Number of Whole Population

Rate of People with Disabilities(%)

Number of People with Disabilities Registered
/Number of Whole Population

Cutter, Burron and Emrich(2010),
Koh and Kim(2010)

Rate of Recipient of Basic Living(%)

Rate of Recipient of Basic Living

Rate of Medical Insurance(%)

Rate of Medical Insurance

Mayunga(2009)

Number of Foreigner per Thousand
Population(person)

(Number of Foreigner*1,000)/Whole Number of
Population

Burton(2012),
Park, Jeong and Kim(2014)

Land Use
Characteristics

Rate of Residential Area(%)

Extent of Residential Area/Whole Extent

Rate of Commercial Area(%)

Extent of Commercial Area/Whole Extent

Cutter, Burron and Emrich(2010),

Rate of Industrial Area(%)

Extent of Industrial Area/Whole Extent

Kang and Jo(2013)

Rate of Green Area(%)

Extent of Green Area/Whole Extent

Cutter, Burron and Emrich(2010),
Kang and Jo(2013), Lee(2015)

Rate of Urbanization Area(%)

/Whole Extent

(Extent of Residential+Commercial+Industrial Area)

Park, Jeong and Kim(2014)

Rate of Dilapidated Dwelling(%)

Number of Housing for 30 Years/Number of Whole Housing

Rate of Living Semi-Basement(%)

Number of Household for Living Basement
(Semi-Basement)/Number of Whole Household

Adger, Paavola, Huq and Mace
(2006)

Rate of Vacant House(%)

Number of Vacant House/Number of Whole Household

House/Infra Number of Livi A
mber of Living on Apartment
Characteristics Rate of Public Housing(%) /LIl\Tumber of Wli;olz Hoisehof d Park, Jeong and Kim(2014)
Road Instrument per Area(M/M?) Road Instrument/Whole Extent
Cutter, Burron and Emrich(2010)
Rate of Pavement of Road(%) Extent of Pavement of Road/Extent of Whole Road
Penetration Rate of Water and Sewage(%) Penetration Rate of Water and Sewage Park, Jeong and Kim(2014)
Fiscal Self-Reliance Ratio(%) Fiscal Self-Reliance Ratio Cutter, Susan, Barnes and
Financial Independence Ratio(%) Financial Independence Ratio Berry et al.(2008)
E A f P: for T M
Conorr-ly- fnount of Fayment for Zax per Man Amount of Payment for Tax per Man Lee(2015)
Characteristics (1,000won)

Activity Rate(%)

Activity Rate

Rate over Tertiary Industries(%)

Company over Tertiary Industries/Whole Company

Park, Jeong and Kim(2014)

Society/
Administration

Characteristics

Capacity of Public Official per Thousand
Population(person)

Number of Whole Population/(Number of Public Official
in Local Government*1,000)

Lee(2015)

Number of Inhabitant Who be in Charge

per Fire Station

Number of Whole Population/Number of Fire Station

Number of Social Welfare Facility per
Ten Thousand Population

Number of Whole Population/(Number of Social Welfare
Facility*100,000)

Cutter, Burron and Emrich(2010)

Number of Doctor Who Work in Medical
Institution per Thousand Population

Number of Whole Population/(Number of
Doctor*1,000)

Koh and Kim(2010)

Number of Shunt Equipment per
Thousand Population

Number of Whole Population/(Number of Shunt
Equipment*1,000)

Number of Network of Disaster
Information per Thousand Population

Number of Whole Population/(Number of Press &
Media*1,000)

Cutter, Burron and Emrich(2010)

Climate
/Region
Characteristics

Rate of Farmland Area(%)

Farmland Area/Whole Area

New Added Variable

Annual Rainfall Depth

Annual Rainfall Depth

New Added Variable

Rate of River Area(%)

River Area/Whole Area

Choi(2003)

Rate of Farmhouse Population(%)

Farmhouse Population/Whole Population

New Added Variable
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Table 3 _ Reference Criteria for Meaning Value of VIP

Range of Value VIP

Less than 0.6 Meaningless

More than 0.6~Less than 0.7 Very Weak
More than 0.7~Less than 0.8 Weak

More than 0.8~Less than 1.0

Normal or Some Important

More than 1.0~Less than 1.2

Important

More than 1.2

Very Important




Table 4 _Summary of Model Result

Latent Factors 1 2 3 4 5
X Variance .201 245 .063 .057 .071
Cumulative X Variance .201 446 .509 .566 .637
Y Variance .349 171 135 .048 .030
Cumulative Y Variance(R-square) .349 520 .656 .703 734
Adjusted R-square 325 483 .614 .654 .676

ol

F5f A slEEel| FekS nle 2954l
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Table 5_Result of PLS Regression Analysis

Latent Factors

Category Available Parameter
1 2 B 4 5
Constant 82,625,972.887
Population Density —2,638.651 0.729 0.610 0.543 0.525 0.514
Rate of Vulnerable Population —393,404.439 0.752 | 0739 | 0.673 | 0.699 | 0.784
Rate of People with Disabilities —341,794.192 0.179 0.962 0.858 0.829 0.862
Demographic
Characteristics Rate of Recipient of Basic Living 2,490,504.992 0.212 0.606 0.690 0.687 0.767
Rate of Medical Insurance 1,618,547.295 0.518 | 10.081 0.964 0.930 0.933
Number of Forei Th d
umber of Foreigner per Lhousan —444354581 | 0392 | 038 | 0628 | 0606| 0738
Population
Rate of Residential Area 3,768,255.705 1.782 1.978 1.825 1.784 1.923
Rate of Commercial Area —15,108,526.182 0.421 0.595 0.900 1.036 1.025
Land Use K
o Rate of Industrial Area —2,222,607.869 0.222 0.214 1.119 1.157 1.157
Characteristics
Rate of Green Area —430,405.591 1.312 1.504 1.393 1.350 1.339
Rate of Urbanization Area 430,405.591 1.312 1.504 1.393 1.350 1.339
Rate of Dilapidated Dwelling —231,959.275 0.854 0.764 0.698 0.710 0.744
Rate of Living Semi-Basement 73,197,367.120 0.265 0.616 1.201 1.166 1.148
Rate of Vacant House 3,521,653.147 1.134 1.017 1.197 1.287 1.316
H Tnfi
ouse/Infra Rate of Public Housing 385,210.804 | 0.865 | 0813 | 0834 | 0926| 1.082
Characteristics
Road Instrument per Area —1,861,264,786.379 0.423 0.614 0.561 0.546 0.583
Rate of Pavement of Road —87,851.243 0.692 0.800 0.947 0.967 1.078
Penetration Rate of Water and Sewage —428,947.059 1.754 1.520 1.366 1.326 1.299
Fiscal Self-reliance Ratio —212,214.599 0.567 0.596 0.551 0.557 0.564
Financial Independence Ratio —3,163,350.621 1.502 1.352 1.322 1.414 1.466
Economy
. Amount of Payment for Tax per Man —2,928.606 0.143 0.208 0.231 0.279 0.376
Characteristics
Activity Rate 1,188,580.048 0.964 0.793 0.716 0.774 0.802
Rate over Tertiary Industries —878,419.399 1.143 1.100 0.998 0.974 0.956
Capacity of Public Official Th d
apaciry of Fubuc Mihcial per Hhousan ~1,974,076304 | 0097 | 1007 | 0960 | 0999 | 1011
Population
Number of Inhabitant Who be in Charge
i . 64.782 0.023 0.875 0.816 0.858 0.907
per Fire Station
- Number of Social Welfare Facility per ~716795.885 | 0572 | 1252 1.239| 1221 1212
Society/ Ten Thousand Population o ’ ' ' ’ '
Administration r of - . Gl
. N Doci Work in Medi
Characteristics | o @ octor Ao Tork i Hedie ~1,403,714.039 | 1223 | 1518 | 1495 | 1445 | 1421
Institution per Thousand Population
Number of Shunt Equi
amber OF SRt BquIpment per ~5952,999.961 | 0.607 | 0498 | 0449 | 0433 | 0.427
Thousand Population
Number of N k of Di
umber of ANetwork of Disaster ~19,069,837.218 | 0478 | 1494 | 1558 | 1517 | 1496
Information per Thousand Population
Rate of Farmland Area 12,798,210.804 0.581 0.519 0.462 0.664 0.767
Climate/Region Annual Rainfall Depth 2,297,100.073 2.275 2.545 2.290 2.211 2.173
Characteristics Rate of River Area 76,890.882 1.974 2.428 2.647 2.571 2.527
Rate of Farmhouse Population —7,144,638.588 0.124 0.166 0.690 0.762 1.004
Saall L sl5H0l| e nlkl= XIFEMR #F 67



Figure 1_Result of Analysis for VIP(Variable Importance in Projection)
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