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An Analysis of Factors Influencing Regional Resilience to Disaster

, and Yoon, Dong Keun

Using the Resilience Cost Index
Choo, Mijin™

LEAREEE L LN
, Yeon-woo”®, Hong, You-jeong
Natural disasters whose scale of damage exceeds the level that regional governments can afford are increasing. As such disasters
have increased, the damage to local communities tends to be prolonged. Accordingly, it is important to prevent prolonged disaster
damage and secure resilience to ensure quick recovery from the damage. This study analyzed the regional factors that can affect
resilience to disaster, quantifying the regional resilience of each sigungu administrative district in Korea that suffered damage from
natural disasters during the period 2010-2017 using the resilience cost index (RCI). We investigated the relationship between change
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Table 1. Resilience Assessment Framework (Cimellaro et al., 2016)

Category Definition
. . Incapacity of societies, organizations, citizens to resist at the exposure of multiple
Population and Demographics .
undesirable events
Environment and Ecosystem Capability of the ecological system to go back to pre-event condition
Organized government Services Legal and security services
Physical Infrastructure Facilities and lifelines
Lifestyle and Community Capacity to deal with flexibility, creativity, and problem solving skill of community
Competence and perceptions of a community
Economic Development Capacity to replace goods, services, and shift employment patterns
. . Educations, child and elderly services, cultural and heritage services, community
Social-Cultural Capital L.
participation
5|22 H|2X|4E 883 x|oo| Aot 3220l IS 0jA= Q0 BA 23



A A 2E(AH)o] At FOoRRE FFS woH
71E ATET O W $FEOE V|5 s YA 2 F
Ao, 3|55 -8Rl A] System Impact= ©]9} 22
A SO AT mE Al2E B X[Ho] v H=
YH7's Ash= 2vdtiFig. 1). =3t ds7F LA
o], 7ol Al2El 9l XL sy o]xel| 753t ad
PO = T FESE| 918k =8& o|shalA] EH, Recovery
Effort= o]} 22 A|2=H] 8l A S0 3)E-5 93k =29
AEE v tHFig. 2).

Vugrin et al. (2011)°] AAE 355 v]-8259] 7
sloll A, Aol thet FaFr<o] £om Uk ow Jg
WE A 55 st a3t =¥o] Fo| ~eE F
ATk F, L Aol A Aol gt FRFrEe] FoH
295w B EH80] BokAaL 11 AAE 35 HlE-
AgE FoAA| HH, gIE Apde] tigk 292 35
oA = S ou|$Hh(Kang et al., 2013; Lee and Kwon,
2017). TA 23l 3158 B8Rl 3 EHI S(-)9] ¥
£ Ade Ao= si¥e & Atk

T = 3 5Y B EAFE F8ste] X Ho A
35S AR ATE0] FE vt Jom, Ad
gk TS Ao, L0FE B &
THIE, Y9 =I5 7, A5 58 LE3t
(Yoo et al., 2014; Park and Song, 2015).

o|Aq, 3158 H|&AFe FEslslr] ol Aldel
gk 2|k o] 358 8, Aidel tig Y
T ETE 95t AQH HES Gt (PHH R
Ast & e WHoRE F85 A OH(Kang et al,

R &
at =10 complete at =if
Duratior=1f-0 I
I (T T L
Deviation from — SP(1)
desired system L - TSPQY)

performance level

System Performance

Fig. 1. Graph of System Impact from Disaster (Vugrin et al., 2011)
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Fig. 2. Graph of Recovery Effort from Disaster (Vugrin et al., 2011)

24 sh=2EiRfsts| =22, M213 65 20214 128

it

2013; Lee and Kwon, 2017; Park and Song, 2015; Yoo
et al, 2014; Vugrin et al,, 2011), 350|857} ALFE
Ado g 1%k vzt AR AL SejETE st L8%=
H|-go] #A|7] wiiol, RHE A Hxhde] 221 35
2 Solxtha 43 QthKang et al., 2013; Lee and
Kwon, 2017; Park and Song, 2015; Yoo et al., 2014; Vugrin
et al, 2011). T 35S ehslA] At o+ e ol
s ] wEell A3k e] 35 s EEn)gAe 3t
o] FHTBAE AT A= oFR7HA olHF v} glck
O = EFata, 3]5EHERTE Adel g 299
3 EHS A o s NdA] RS AN Sl
AEZRL oo 7|Wtete] 35H S I o= A7)
& Aok HollA oofrt Jdokar & 4 At Yoo et
al., 2014; Vugrin et al., 2011).

B Aol Slo} 2o Bue g5 g Sl
olehol e APAS BESS] A 32 ngASE
AFeFSHATHEq. (2).

t, t
/ L(t)dt+/ R(t)dt
t’() tl)
ty

/ V(t)dt

N

Resilience cost =

i,
ofy

wanlg, [vioat AR ZIRE 5] A

ty

BeFe BEIAA

33 XY S420 MY

4L —O

B ATE Ao A Beo] 3% 1A £ 9

skl

A4 WM A aIR)e] HAUFES oJplshs 1
SRR EAIAI) B} 915520 thgk A|2a)
o A FEL rishe Aae] By £E 2
A9) FRE FEHETE AP SR Aol
WY QR oJmlshe AYAYES} S8R opo)
W AYE FAFES oJulshe 88 o ge
Fa5i90T) A181A AR SRolae Ao ] FepllE B
FES oPlshe 71 2ABEEA M1, AL o
A AARE FolFEe ovlske ks AT,
A W AN BE B FolFE e oelshe ANBA
554 5 9 ANBALE Fol8-S Bk nhte



Table 2. Variables by Each Category of Regional Characteristics

Category Variable Unit
I1 |Rate of High-value added industry %
Industrial Factor 12 |Level of industrial diversity -
13 Level of industrial scale 1,000 won
F1 |Level of financial independence rate %
Financial Factor
F2 |Rate of budget related to social welfare %
S1 |Rate of recipient of basic living %
. . S2 |Rate of working age population (15 - 64 years old) %
Social Capital
S3 | The number of Enrolled Volunteer (per 10,000 people) -
S4 |Rate of participation in volunteer activities %
Physical Factor Pl |Rate of old buildings (over 40 years) %
Cl |Year = 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017 -
C2 | Type of region (Urban = 1 / Rural = 0) -
Control Variable C3 | Amount of total rainfall during disasters mm
C4 |Economic losses in previous year 1,000 won
C5 |Population density person/km2
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Table 3. The Results of Multi-Variable Regression Analysis

Category Variables 3 (p-value)
I Rate of High-value added industry -.013
Industrial Factor 2 Level of industrial diversity -.076**
13 Level of industrial scale .035
F1 Level of financial independence rate .050
Financial Factor
F2 Rate of budget related to social welfare -.104%**
S1 Rate of recipient of basic living -.014
. . S2 Rate of working age population (15 - 64 years old) .056
Social Capital
S3 The number of Enrolled Volunteer (per 10,000 people) -.106%**
S4 Rate of participation in volunteer activities -.069*
Physical Factor P1 Rate of old buildings (over 40 years) .095%*
Cl Year = 2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017 .000
Cc2 Type of region (Urban = 1 / Rural = 0) -.011
Control Variable c3 Amount of total rainfall during disasters 359%%*
C4 Economic losses in previous year .058
C5 Population density -.019
Constants -.151
R-squared 201
(Adj R-squared) (.184)
Durbin-Watson 1.372
N 690

*p < 0.1, ¥*: p < 0.05, ***: p < 0.01
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