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Abstract

With an increase in the frequency and strength of natural disasters, building resiliency has
become a critical and urgent agenda in many cities. However, there is a lack of literature
that investigates and identifies major influential factors of resilience in Korea, especially in the
area of flooding control and management. Against this backdrop, the primary purpose of this
study is to identify key factors of urban resilience to flooding, with a focus on Seoul
Metropolitan Areas. In the study, the urban resilience to flooding has been defined with four
components, hamely natural disaster, infrastructure, social and institutional components and
two or three indicators for each component have been selected through an extensive
literature review. For an empirical analysis, a panel data set has been developed for the
period of 2009 to 2013 and analyzed. As a proxy for urban resilience to flooding, sum of
property loss and recovery cost per capita has been introduced as a dependent variable in
the panel analysis. Our results from the empirical analysis demonstrate that except the natural
aspects, the physical, economical and social and aspects of the municipalities influence their
resilience to flooding, suggesting a need to pay more attention to the social and economic
aspects given the strong focus of the current policy on the physical environment in cities.

7] ¢ £ - B4, s|SE2y HIZX|S, SN IR0l NSA| dHolE 2
keywords = Flooding, Resilience Cost Index, Resilience Factors, Seoul City, Panel Data Analysis

I.M 2 Tl ALHEEY, 2014). 381, LU 8%
Srdllz Qe mlsivh Skl wiel, 201287 E
1 o] HjA U 2™ RN A16zol wet Al-= B Al

olMe ERiEor e SEAR] STaiAdS

A s 9Fet ol QUTh o9k e, B

-

2000&0tho] SOIMHA B AAECR 7|53
= et AAGle] wlel E ' ¥ert A & =39 ZAAE, e8I, AR, dgst

0 =22 2015HE MR(OHEEIRC WUCR HIUTMCY XS wob
(NRF-2015R1C1A1A02036555).

** University of Seoul (First author: hanna4478@uos.ac.kr)

*** University of Seoul (Corresponding author: jmsong@uos.ac.kr)

Journal of Korea Planning Association Vol.50 No.8 (2015) | 95



1=
%
I

Tt ot 2o 27}

HOPOIAE BiRfoll ThSt

0

. 2010), S5l Flobd B4 BRI, 20145
e 2, ARl B IR 2],

, S5l
SHRIEE 71ES] =
s

b FEO| 78 olRo] St

33 9], 2005; 44, 2007; FE 9, 2013).
J8E 019 A2 Fte 2t =ZA| ARJolA] 2R

ATsEAC] FA7HK] Etfiolo] ERECE Ofsfist
AR Sk FAlO] FeleiA] Zotttal sHCHZE
9, 2011; AFs @, 2012). 535, U=, ¥=
= 200080 o S0 AIRisie] ok
sl A [ F-Hol Ao sEEEY
(Resilience)of ot 471 EHISHA OJFOJA]AL
AUTHMayunga, 2007; Berke et al, 2009; Cutter
et al, 2010; Vurgrin et al, 2011). witA] ©]9}

22, AlsHe) EEEY Z9kE elisde =

ol
Pa)

2
2

»a ol

2

FE#a ofjat Ala Fgto] E7 Tiet Q9
=0] JEojor Sk Zlo] &% elEoltt

(Berke et al. 2009; Campanella, 2014). 0]9} Z&
SEERHH0) ME2 TA] B9 HElA
Sfiofl Thet ofdt & Xz, thy], Thg, =+ & BA
of 28 ZAIQ] +E&s492= ofkid = ATk
ZUolAl= Asl 2oke] sjEE—d et ¢
7 miRgt gHEolT, Y dag SHeE =0t
O1FO0IX|aL 2w OFA7IX] olo] #et HE
G RES AFoltiRITS 2, 2012; &
9], 2014). SAITF EEFQ] X = Ald
e 71ES] Edld REd RSsHE =LlofA]

8
ZHE R 5 A Alzd

HIOJLE A1), e
ool e TE/l Bash, 55 S

96 | T=REAE, HM503 8% (2015)

oiEke oAl Sl Qolg Wolshs Zo] Eedt
CHL SHALE oloh 22 3l4) 99l HAlg B8t &
A si=Ege) Bk 8 Aie Tl 0] @
A 9 =xig eHes) g0l B8E 4 lon,
olE Esiol SEE AYS BEA0R ool

0] 7Fssl7] WieoIth

AEAQ] B9, 20108 7% S5alz Q1o B
g s R 51,7398 H/kiCE W= B
91208 {/kiol vIst oF o Fk =O0F 56
of Tiet FA=E =0, ESE MIAY QE-=
A AEEEE e ol Afs) Aol et Al
Bl M2k =EO] Algoitial ot oleh &2 Hi
AolA B G7e] 552 JdUTE nEeRE 2

DO

ol

e}
o ﬂgl
o
i
= O
=
on =
A=
gl:r
12
12
[
-
2
1
111%
il
1o

QL
2
&
9,
_\-9
.
ro
e
44
o
iy 1
=4
rr
s
@
hie
i
o
o R

i)
oz
=
2
)
il
o
z,
il
e

2 oy [ 2o RAut $41 A
BT AES T8 HEERNS ARSI o7
o F=ERY HgATE AEs SEEEl o

2
mo
X
fol
i
T <6,
;
S Pa
=
1
it
ral
N

2
>,
i
o
2,
=
ral
i}



sl ety At o7
i Study on resilience indicator
HEa
A= v
Literature
aleing EEEEFEEENER
Study on factors contributing to resilience
/, ......................... ~

\

e e —

1

: Aol 2|3 Ar2lH 7|2 1

1| =2 T e e | |

H43E4 |1 | DE PR SR IR 1

Empirical : |

; 1

Analysis |1 ; 1

1 1

1 1

i 3|2 ety Hig a4 !

\ Resilience Cost Indicator /]

\ ’

\~ ------------------------ —,

SIZEriz0l SAIS 23 AU AAH
Implicationforbuilding urban resilience to flooding

J& 1. g7o 58
Figure 1. Flow of Research

1. 3|2 EF3M(Resilience) H|£X|%

si=eRIgolR Als) Boprt Al Rst
Sold B ARBEE ANEOR, omet Aol
2 E70] FOES 1) ol BhshAL
olst Al2le] Walo] 1 ojme] A

HE4 ZoR=A1E on @E}.
SlolIAl he Y7t 22

0
O> J}Oll
s | IO
(HN'

i
r
i

o
1
i

o o
=1
=

ZJ:

£l

o ]

0

Er

A

)

= IS, B4 B E0IK
HoJA SlRERde FXIgkst 315
(Resilience Cost) 7Hgo] THIRAOILE Vugrin et
al.201)e FEEHLGY HEg AlAEHS bl
deka 7:]-1-«9]'0]'.?« iJe}%] ANAHg BE6eH =

o] gFolety Aot
ol & 7H1L§% OF— SIEERE HIEX
A3t Zo] NQKILE o]9t FARSHAl =hol

Peorroox HEO
i om

ol

10

jur)

J

&
ox
L,
O oo

4 H rr o

-

Shock occurs Recovery is
at t=t0 complete at t=tf
Duration=t{-t0
g - J mommom TLHE
g SP(D
g === TSP()
<)
3
g
[2]
(]
e RE(1)
e}
@®
Q
Q
&
<
m
=
5] Time
o Duration
I
Recovery effort commences Recovery is
following shock complete at t=tf

8l 2. 3|8E3EMo| JiE (Source: Vugrin et al,

2011)
Figure 2. Concept of Resilience

e $59 2201409 H7olA Briy Higxlse
(Resilience Cost Index)& 42} 0] AT
F A BE UE X9 7 grieE Hinshr] {st

o waholst Erolo] Fe wBORER Lk 9
Lo, oI RBOR KOS, 01 B9

Aol leEe FRIAE LIERHATE

System Impact + Recovery Effort A1)
Target Market Value "

"Lt)de+ / tfR(t)dt

Resilience Chst Idex = —> e A1(2)
/ Vit)dt
i

B Ve =EQR

Resilience Cost =

037141, L= T8, Rb=

o9 Ze FEEEy ng
al2011)9] G0l HAS s
it The [TE20lN 20| £AkE ALHo)

2=

JEE UEe BEo] Hes, AR DEiE

R&E= Vugrin et
g Ngs &t

Journal of Korea Planning Association Vol.50 No.8 (2015) | 97



1
s
I
of
=
ro

Esher B #o) HEo] ZgeE K99 (Organizational) 891, ARSIA(Social) 291, B
SlEEREo] ZSith= Zlg UECL & S1EEr  (Economica) Q9102 ERE Zg AABIL AU
gy B8 Agvt fers A99 giEdEdgo] o Vg BES ubl B SAd Mgk, 40
L= Aol 24 ¢ e VIsd sEe Jrloi, =5 BE
2 87 e, a7 & =8 Q4 A

2. s|=EErE FEk 29 Ui A, il 88 § AILEA 948 et
7149 A AlAEES EBISHT Al FEEollA

AEiEole] sEEEAd ggg mAlE Qs = /R 1SE Hs Ade 874 5= Ei
o AEATolA CigkskA B2sln Qo o] o] 1L Z1ESES A9 A9 ARy} Rt gt
A aurEoz Ais] =& Q0 JNhA tee A F AEsEHEEE o ABE AAGKICL olet
Q01 ABIA TieE Q01 7 mied QO So]  FARBHA Mayunga(007)= SIEERIE RHE A
TEFoZ =0uy Q= BEEort [1Es]e A 2 AE 9F AE =E AR AYE AR
AT RIS SIEERS HSQOIES AR SOE EROIUCH, Cutter et al(2008)2 HENA],
2510 Aist Zolw, olol tigh IE&Q =o= AR, 71, 7IHREE, X9E8EE Ree=s
CrSat 2k VEHGIUITE §HH, Shaw et al.(2009)2 7|E5s}ol
Tiemney et al200NE S=ERRA] giaig ) Uit Kool si=ERISE Bish) Pal K,

e ANEE 7188 (Technical) L9130}

Hazard intensity

ey

S0)E, ASlE, AR1R A9 e som i

BX
12
i)

Water supply

Hazard Frequenc;
9 Y Lifelines and critical /

infrastructure

/ / Biodiversity \ / Drainage
213

Ecosystems 1"3“.'::% Electricity [Hgaq
B Natural — Phycs>ic_lal = Sanitation
EDlsaster Resilience
Xposure
Resources stocks @ A 4
& @ \ Road network
/ ¢ f \
Erosi t 4
rosion rate = Solid waste disposal
3|= ety
Resilience

Effectiveness of internal

institutions \

Municipal finance ™.

Hazard mitigation plans -

Emergency services

Healthcare services

A lack of access to resources
for protective action

\ 0‘ ‘00 /

Education
‘0 & /

Health status =
AbS| A =22
JBmOggE o Trust b e

s Social )
Institution Resilience === Volunteers
Resilience Awareness ="

\ Norms / \
Villherable Information
Institutional collaboration population Participation in hazard
and coordination reduction programs

a8 3. 3| =EEHEd G2R 0l Figure 3. Major factors Affecting Resilience

98 | T=REAE, HM503 8% (2015)



Folal Ak ojer Z2 ¥ C&"E—?Oi H AIA 1

HElEA KT AREsEL

AT I I =

st REOl BRI s
(@]

XEE SIEk BRI 900 <
S AR AR SRS Bl B
o7 W e 7ol B RAL EAblgel B
TE M9 BA S BelE ALRAYE A
2 ASEIT B B4 ¢

_4

A,
et sl &
K7t FWIEL Qi sl 918 @4t TS EAO)
8, 7me] 7X FL oz FRo| Jis §E
S ZA1s B0 A Z0] Hiitolet o)
AECHZA], 2007).

3. B|gEEY UF 63

Rlsitke S=Eelgol Bek B Qe =

= 7IA] oA o]FOoAIAL Ut shke AAE
gl 2Ee W BAQF, Vugrin et al(2011)
9} 9 Q019 A Tefdin Brog i
BOoE Aol sig Efoket] Al8EE= Hig

F s agnt © UE Io2: 58y
Ag Edota TR 2gg U BAog
Cutter et al.(2010)2} Parvin et al(2011), OJUH

é

Q0141 AR, HelE, ARE, BRE A9
et XL&E HR5)T EHE] % Igolol xoto

7]—0“

T HES E50) WA
0 @ ko) s

Journal of Korea Planning Association Vol50 No.8 (2015) |

s
E]
)
¥
HQ‘E
|9
5%
{IIJ‘
- o
a1
B, o
G
> i
el
= @
%mlo
o A
i Tf
N ok

me Bl oroh Ay J

% %?@O] iﬁE]‘ziE}. Eot fefLizks 20114
7R BE4Es0] BiAge Zdslshk=tl 71038t v
7} oIgH, ol Bl (Resilience)2] 7igo] =
Uoll =99 A At ALK 2@k, E7EC]
ofdr 2 thy] E3kE TSI E Ant HA] L7
Eoe=2 dwsial Itk

ZHE Q2013 GTdae IEEEY HE
(Resilience Cost)a} SIEEEY HIEE Lpe0] A
HEL A=, EEEY g2 AlA" gEh)

S

E=n o) Sos HHEse] AN AS)E

olo] 2l=EEd E%Wﬁ% 3%8}1 Ol HiEC
2 H= HRA9e) slReEds B40IIt) B4
23} HIEA] R|jo] 1@ X|Hof digl| =& sl=Et
Hds e 2o UEREH, o TAY 4%
A2, BA B 71 ARoIA 2lEEEE oo
A UERE] miZolehal ddstal Itk ShRIT
SAR|C] AP ne) XYole =76t 22
Al wBlE Sell Hlolt Ko9EsA2) %

zZzage B tso) @

FEereo] A Lede qu QiCt

99



1
s
I

op
=2
ra

H1 3|E2EHEH AFSAT H2| Table 1. Summary of Empirical Analysis Research on Resilience
=5 Xt T =4 0y =N 21
Category Author Methods Studied Area Results
=3 = 2 71515 &
) H| 2 X|4 Hms| QI E 7|'°|'O1 2| HEE dotstr| f3
Vugrin N S0t TA| téi?.*a o
s et al. e = Estimating disaster damage and restore cost in
S|=2EHHM Developing coastal areas o ; :
i (2011) - future and providing comprehensive evaluation of
H|2X|%= resilience near Gulf sea ; oo : :
. a system’s resilience and information on how to
] cost index n
Estimati further enhance system resilience
A IR o mm | B HIEAE LO] 2 AAUFE MR AT
of e | @ sigris 30X BT euxiey wasin ooy g oy wn S9o
O o1y | Ay - % BEdz sasio 21Esel 58y AE
Yoo et Developing O\I/er s Giving priority on disaster management areas by
al. resilience Korea using resilience cost index and estimating
(2014) cost index efficiency of restore activity
O Lt x| o
5 ETH | s=2Eale xiojo) Xy A0l His £ o=
Cutter s 871 Al
X &3} ) EEds 45
et al Indexin 8 States in There are high resilience rate in Metropolitan
G ’ SEIANERE: F25t) areas than Iocil areas i
of USA. )
Az F=AX|Q| 2lRErHgo] 2 HH 51 eF
P EEtEY Parvin HexA 10 districts in Bl HAE FAX|YO| 3|2EIHMHO| I
= et al. SEu;:/e Daka city, There are high resilience rate in planned
Evaluation (2011) Y Japan residence areas but there are low resilience rate
of in old and poor residence areas.
Resilience
a28 xmew | 2FE FEY ) oomol mz pz0lM w2 B wsio] B
A o |mEnme [TV A on casey gre = e
(2014) : 7 Gu and 10 ;
Indexing B There are high damage and high rate of
Lee cities located e : ;
and resilience in riverside areas located near main
. weightin near Anyang stream of Anyang river
(2014) IMNI 1 river e
HIEEIAC) CHIIE O & Parvin e O SEEELS B/RIG AuE Arskh 7}
al.2011)2 SIEERT 257K g=0] tiet 58 & SXE viFsl] 1 799 IEEEY ge ke
= Epjos [t “‘ZEAF SIlth &4 Zit SiRen, 01 X199 BEor Helsksiol o]
TS 49 @eEa Q-7 YhEo] flom, & oItk 11 &l olFde] BER KA &
RASAZO) AFSi= AI0le Z1Swsiol thiet 8 lsiolo] 7k A Uehdoll, si=ey wat
BEEGo] WA LERDL Qe T, AZHeRE =2 ZI0F LEKTE O g X190l 6]
gHl, e FANGE duides sl=EsEyo] et fiEErE Aol JbA sl 1RV AL Al
2 Zle= LR 0k of tigst] fgt Ald FHIE BRslal V] i
o|g 91(201499] A= QP RG] M2Al o & TelHo] 7RE A LERIAT S1EE—E
8 7 2 A= 1VIAE HECR Eeaio] o ES =A UER}AL ASS NSt

100 |

rSEA =,

502 83 (2015)



ot

mlsofs} o)

I&ohal, =HdHTE

4. A7 M@t AL} Bswgs 19)

B0l =y HgReE

1= o () =

o~

APATOIA e AZRlE 5t ARrE AeleE B8 thed, Alsld tied, 71t the
o|FoIFoN, O)F Wi B o] & tiy] HoE ThEoo] W Hess st
HEE She SEEEY HIg Zigo] ] ARRY
OFF Yk o] o) AL FEEEY NS Gyt TR T,
e sEgRe onjoitT sHth SREEA) N .
e miRleE Q4RE Mg Eud s, 1225 D = 1,205
AlRE THEE, 71 they 89 W0 355 o471,
oF =og QoM OX KA O1F Ry, : Koo tizlol SRERIY Higxs
ARE A, Roddd, tis-B1d REse H DE,: iR999] tAIZIIA Aall & w4
& SIEEY PERIAIE sl Ak SRR PR, iK990] tAIZI0lA BEIA ThSE e
SIEERA Aeslof tiet $+7F TR0 AlA| SR, : iKol9] A1 ARelE thSR e
SIEERL o9t 4 Q4s0] gt ddks IR, : iRKl0] tAIZlA 712 thee ws
0= Kol thet ASAE= S OlSskt u,: KOS RO sk QA
2 QIFOlA Olg Ze AT Ak U . xo Aol el vl ol
OF JEEHY tEdeR 1919 mlsidat B
olo] 510) GEERIA HQKAE B Hlg E gToAe Heol JEd B 239 HE
slplon, =umaz i LB EoE ey, = door] f6i] thadl Es AR AF),
AEE tsE, 71T Bis TR weEs Hag  HESTE oRS A4S Siolo] VIFgS il
S HigoR Musiol ud BAS Ay Ohh 100189 §F UEUE B HEsdd
012 Eslo] 3EERIY Hgxed gk nxle S FHOEE A2 =X, e ol Bl
=9 QoS TEsT, AeAlo B A @ 4 #0124 HE9RE pooled OLS, NEEI B
S0l AR AARIE EESIIAL S smas P o8It
I Moy o Hs AESET J8
1 S 2 AojAs S5Wew Kbl slEEgs L
Eflie thelise] SlEEEY Higrleg olgst
H OFoAE FEERY deAE EES]  ACHE2 FD). sEEEY Higklee AASE
el AARTE HEOE FQ QO H4E A FHilslo] Suls|di) ZESRC g QR
Hah, ASAl ARAET 25715 24 welz oF  Sefelet glolth Ol Vugrin et al 01D R
2 Bl BA Ales 20099 20139 @ 20(2014)9] AtolA] olgH MEeE SlEEE
7HA] B ¢i& sidrolE ARE OlE3IRITh e “KoRE] Al DRAIYAIEIS AsE Hs
HAo g Agg{EA 712 mEde e & A AL EOZRE A EHolt]

Journal of Korea Planning Association Vol.50 No.8 (2015) | 101



1
s
I
of
=
ro

A E5a SAol 98ds JaoAel Alcd 8 AgET ol iE A9 59
b RYARIY Al =E FEE UEMCL B 370JA= Shaw et
cH sEolke HEOl Ve & ZOL &, al@o9) 5 TR A0lA olgEal e de
SRl A A @, & AR SFA us] 3 2k Heoh 5 Yk BeE LEE T
f

tields2A ARSE Z0C) olof R

ol SEEEY MR- U Z9E smm 0JA0) Y ST
ISR} Wees Koo Alsl SEERE0 = BElE OISy Wk B4 W8S oWEhL 2

ﬂ'[i‘
o
N
o

15
5= Hgoi, ol AlLEY UlAtgol Zddstel @ Jeke A, Aisl E+E Els
]

Of H& EA0] AQETR= ZIo|Th A g8 E2 280" JL&ETL ISET@014)00
SR Al o] mls) 2 BEHIES 55 A 3EEEY ggF AR ddchl = ok
Aol ol HA dlisy|E okl AYo] wit A 2L 24F Xdlohe skAQ] ol Al

-0
-
il
r

B T S0] AlRS) Bl Ule BRYs VS BAOR TSt Z0R sieaAg) Lot
Sgo) k. ool RIHE SE Wt UkE, A4 M@ 4 s WEY 8] Fkiol B
mlso) 5l =olo] As WA @e B Al 4 WA JHsdol Lol & 8s W

S8 AR A% 09 glo] 2oL Ofd Z Shaw et al(2009)2] ¢HolA] AREsial U=

=

9, L
T B0 EAFE o Qe SIS BEs] sl HERAE & d70ME ZRAE g8es T
of Be 2EEEY nigakeol 1 tolo] 218k ol il B S kR o) d879 W
E dlieLh Hog Heslt g UEio] ==dole] dgse

ot TE ¢dg gHE el ol k=9
3. SRl 7 o MAF Ax= 5 BAXNY] tluz &E B ARAE

2 o7o] olge SYWSES Ut o] ERO Fh BRp
NEoTE NEom ThaTt Zo) AdserkEs WA TRkl old & Qe REd 9F wt
Z

3D, UIAIISHRL QqCE,
AMA-E Hee FUASE) 2559 942 AlRE tisEe sl 2ol tiAske 71919

H2. ¥ A Table 2. Model Description

T A AL A | o 2
SEHE SEH: ol e =X
O

Dependent variable Interpretation of the dependent variable Unit Source

H /e

ol Rg meount Zaokol g At
damage + recovery - thousand

Sum of property loss and 7or B = resilience] ————" pFs|

recovery cost per capita population P NEMA

capita

102 | T2EAZ, H50¥ 8% (2015)



B 3. Hz= A Table 3. Variables

=
I g e ool | x=EN
Classifica . :
finh Variables Contents Unit Reference
ERSTRS o+ B O |y
Depende S|EErEM H[2X|% Sl thousand |
nt Resilience Cost Index Sum of Damage and Recovery per won per I\TEMA
Variable Capita capita
*|Cy Ztoak
cilhegs 2 20| Bow 714
iy 1 s Strength of g mm
Ml == ainfal the largest rainfall per day Meteorol
Disaster ECRCTES 222 80mm o[l U= ogical
Exposure . 2| Administr
Days of heavy number of days with over 80mm .
3 ; Days ation
rainfall rainfall
=2|H St 8¢ St 2O/ AZHSEHA -
s Drain capacity | Length of drain pipe per living area
Physical EE 8F EE Zo/A™ETIHA s
=2 | Resilience Road Capacity Length of Road Extension
Independ e = VS PNImE=2 i =
204X S B2 A|OIH|€ Ratio of
ent Arel™ Emergency O:m:r lg;? tlfaininl altigci ation %
Variables | CiS™ education gency gp P -
Social ol/0l MESA
i AR ARAE ARASAALSE I / eIt Seoul
Resilience . person per ot
Volunteers number of volunteers per capita Statistics
person
_JI\_I:II-_T'_EI_?_J _JI\_I:H-_T'_EI_?_J A/ O|__I_|_A O'—I/O'—I
712 Fir:;irf:tle_r numbercc)n?f_i'r_el_ﬁjf_nersl_ e:_ca ita person per
s 4 . R P person
it A K2
Inst‘lt‘utlonal H‘O I-.?.E RREH THRAFE
Resilience Financial Ly ; g %
- Municipal financial independent rate
independent

SHORE SFARNISEN AHFEAKERE g8
L}, Mayunga(2007) 2 Shaw et al.(2009), Cutter
et al(2010)9] H+oA FUOl wsa QAo T

st HeE ekl R0, SEAXNSS 4E
AAriel 2rlA] Aol e IV =eE thst
NS OR AIUES 4SSt HIAZ J6iE &Y
7102 ZPESHE Simpson(2008)2] LolA AHY
EARA 2 g |FRE dshl e
Zlg Hidslo] B oA REBEAE Fojol+le

=}
A
2 =9

e A

L

= SiCL RIREAL Holole A
2 NPRARE] S58 0] RS 019

RUEAL FHoIQI 77} Bess: Foklo] Tist
S B Al SHEchL el BrdEd =Y

(S} =19]

i

1k

]

f

Journal of Korea Planning Association Vol50 No.8 (2015) |

T Q= AEEHE0] gilEs JTESHT

713 ey Wl AEloE 2 UeEsEs Al
Siok= FAIEA ARV ogke videhy A
=R MEARREZ AH9CE Cutter et

al.(2010)9) ¢} Simpson(2008)Q] HolA 4
2 2 SFTARAHIAE ST JEsk 9
el £ doye e 4HSE
ol AHIERH o= ASAAl <L
T8 = e ¥e UEER vig
0] sers IEEEYe Zsille QPlolrt
Cutter et al(2008) % Shaw et al(2009),
Sipmson(2008)2] HAFolA ARSIl JU=0] AE
AEEE el AH 2Y 5492 LiEs

103



1
s
I

op
=2
ra

' 4 7|XEAHZ 24 Table 4.

Basic Statistic Analysis

-~ Variables Mean Ob. Category | Std. Dev. Min Max
~ 125 overall 17.2819 0.0000 1885734
9|%Ea_1/g M8 Xl 34083 25 between 8.7456 0.0058 447546
Reslllenee Cost Tndex 5 within 14.9881 412082 | 147.2270
E|Cy ek 125 overall 57.7416 98.0000 348.5000
» o Strength of 201.9093 25 between 16.6584 170.4000 227.8000
Mol == | il 5 within 553674 1095093 | 348.5093
E)'(Zsstj:e IE50 o~ 125 | overall | 14167 1.0000 8.0000
Days of heavy 4248 25 between 0.5108 3.4000 5.2000
rainfall 5 within 1.3246 1.2480 7.0480
Sp g2 125 overall 5486.505 18207.03 42268.71
=& Drainl_cap:cigl 27806.59 25 between 5293.495 20417.52 39500.86
e 5 within 1727.585 17521.36 32798.81
Physical ca aat 125 overall 5048.336 7385.851 25522.99
Resilience R (Zacéacity 14565.39 25 between 5130.874 7908.617 25503.39
5 within 95.1468 14042.63 15082.18
eINKDS 125 overall 9.5345 07 53.5
ALB|H Emergency 10.8896 25 between 5.6915 572 28.2
e education 5 within 7.7175 -24104 43.6496
Social 125 overall 0.0405 0.0529 0.2598
o K@l & AR
Resilience 0.1305 25 between 0.0295 0.0841 02111
el 5 within 0.0282 00719 0211
Agzog 125 overall 0.0004 0.0000 0.0021
7| Fir: ﬁght;r 0.0006 25 between 0.0004 0.0000 0.0020
e 5 within 0.0001 0.0004 0.0008
Institutional | XYEXIEE 125 overall 16.7447 22.3000 85.7000
Resilience Financial 47.1192 25 between 16.5811 25.8600 79.1400
independent 5 within 3.7843 364192 56.6192
AIEAAER AEREEY} Bees SEROR  34082/000H, Tisilo) @ ol &5 QU Al
AR = e ool SiE HA 2 B0 £ 719] XY9e tidHsks Flob 09ollA ZTh 188,573
At 8Ol 4 UTK= 7Kg il O AT WA HLE SIEERY W8

O

st BEEowR

Aot Al Q910 FANASY B FE59Y
& Al UgE 90 B SEANESES

within BEHA} between BEEAIECE IA U

Efdol met AAE Sdo mE #xpt 22 ¢

%

HHH

Ty

LIHA] =214 O

S, AEIA T, S e

=
S22 2N o

[ e BN

| BES BE

between BEBAP| within FFHEAECE A U
EO| AT AIALE #HX}

EPRSACE wEA A
Brh O A4, X199 zopt

o =

gl il

RS & 4 Ak



2 dqoAe AddTE EdlE AGAE =

i

>
Ll
X
N
=

I

g

9 o
o

r\l

=

rir

K

%

0z

)

0

a

Hl 0

o

ol

[
0z
IS}
)
gk
o
o
0
:

0EL ofm
gl:r
n
0
o
0%

Oi(

_lz,

X

H

r

[
32

A}

)
i
b
Ok
.
%,
O
I
D\O
o
fol
<}
Q‘E
Mo
1)

g
;

2z
ik
i

i
)
E
ay
i
2 2
oo
ol
E?)
E’é
i}
n}

o,
m
AL
i
=2,
2 0
0
i
i)
10
(AT
5H
5
S~
o
i)
Ir
o
off
=
%

M e
5
o
H
oo
fa
:

|
4]

5

Folr ook
i
.
o
"
>
rol

N
=

0

.
o o
g

©

N

i

=)

H

ook

i)

Lo

:

|

i)

H

B
=

robychi2=0.4391 o] Lol wEh 1%
AT 8Egrgo] AR
ot ARMEE 716 &=tk 5, 1L

0509&
—+

o
SR

(o]
e
2
L)

«Q{;
ol

dargi el gols AR ot &
Mot Zerz ARV slolde 1Egaied
B2t gESNYEE MElck=s Zlo] O g859
FUHEE A=t 28 9 &+ Utk

ESH AAIEEoE o] ERfg 4= QU
OJRE ASNRY, 1A A1akfo] ExfsiA ge
Th= AR7YEE Prob ) F = 035002 7JZ6HA]
goug Aol EXfeiR] Eeg E
QUL oo steATt AdM AR AF Ait
SEGITIE AL

gEgolA 2t Hes0] SEEEY H1g

Aol miRle ggEs AmEY, Mg Q9

(5

5 FgPEe AW
5SS U U WA 8Y TE8Y, A8
A} %, SFARISES OO 4gg pXT
QIck

Journal of Korea Planning Association Vol50 No.8 (2015) |

Al =EQ0I0IN HriPEo] 3
A 7Fol Wt BARIe) 2] 498 Bt 5
B Ricle) Aiegse F5sl A4 AL

= Z wojo] BEche AENIZE dojut T} B
Eqdle] SVl gge miEe & 4 Atk o,
HEaT dee 8% ditbor A8 dovt
E=s 16l B B0 2 2102 ofdsht,
F()el HeArE Uehdol met dik= &oI3l
L} Oz Z9E2 275 5= e Jer
E Pt Adcks 22 g2 g9 29 g2
ARl HEAHCE Uil 9 dds vget 2
JoITE. HARIO o] Ulele o= olet mjavt
7R AN AA Ulele HiED O 2 1EiE

o
SkegAg) AlREiR Olsl Aela 4 Sl

=8}

HIgAlro] B(-)Q JeAE UEles 22 =
=8Y0] S7iF0l wet Al Al tinlze) =
H ¥ FAETgs 91t =7 g550] mElE &
2 % B 298 gREL

AlRlE TIEY Q91 & AFRSAKI7} 2l=E
A B8R0l B(-)Ql gege 2= 22 s
AL Ber® AYe) FeRIHE Fil, ¢ &
Hof FHolsk= & AfsH oflg Iy Bl

i

e

5

rd

5,

L

A
D=3

Y ol EAgEs Al =
S/W7lE 2o & 4 Qth £ot SaARINS
B9 29k =T HigAwol R(-)Ql g
g 2= Z0% UelEE, o fedd 2
At 98 B oFdnss &6l AlTse] ¢

105



1=
%
I
o
2
re

H 5. nfjd2MZ0 Table 5. Results of Panel Analysis
g 5 ols DYBENDY AEBENDY
Variables Pooled OLS FEM REM
1.04698 -14.47768 1.20526
A3k cons
(1.57) (-1.34) (1.54)

N - *|Cf ek 0.00997+*** 0.00962+*** 0.00990%**
Hol == Strength of rainfall (8.50) (7.94) (8.74)
Disaster

E2EH O OlA **k * Kk
Exposure =552 Y= -0.12651 -0.10617 -0.12489
Days of heavy rainfall (-2.56) (-1.97) (-2.58)
St 28 -0.00004*** -0.00009** -0.00004**
238 f2 : ‘
S Drain capacity (-2.69) (-2.31) (-2.46)

y” o2 g8 -0.00003** 0.00123 -0.00003*

Resilience g
Road Capacity (-2.27) (1.59) (-1.85)
R s P mE=3 -0.01238 -0.01887* -0.01510*
AZ|E ™ .
el Emergency education (-1.52) (-1.94) (-1.84)
ocia

= A2l= AFKE -2.86621 -747218* -3.22807*

Resilience
Volunteers (-1.65) (-1.94) (-1.67)
7|2 AR E R -257.90380 -115.03410 -220.50350
es Fire fighter (-1.30) (-0.14) (-0.95)
Institutional TR 0.00342 -0.01078 0.00311
Resilience Financial independent (0.65) (-0.44) (0.50)
sigma-u 6.5485 0.2509
sigma-e - 0.6680 0.6680
rho 0.9897 0.1236
R*-within 0.5200 04999
R?-between 04826 0.0236 04187
Rz-overall 0.0001 0.4819
SLo AOF AX
sl 23 : Prob > chi2 = 0.4391
Hausman Test
A7| A8 AXN
led 48 1 - Prob > F = 03500
Test of Autocorrelation
1%, % 5%, * 10%0IM SAXLE |I5H LIEHE
2) &3} A= Hn 2 o SESNTYOA BEskE SHAS
QoA ARE S A HeEE HeP e 2 U (8613 4t
7] mhRol iRl gEEe MmE & YUk o EES siPAS Eiglol K 2 W A
of AAEe] et TEA LeE Zg HEst  dER919 e 0608679 s %

£ gHerE EFEeIH YA (Standardized
Coefficient)?} QUTE. #FESFE A= 2219
WPl RIS deslolo] SlATe] A7 MIn
7F JFsol=s itk ol wet 7td AEd Ao
106 |

T2EAE, X503 8% (2015)

=L Melld=rt elEed Higxlso] gge |

A= b 2 geecds &
et Are 2l

ey Qo)

A

= =t

S
S

A

Ik



-0225309] gt Zerth feiEle Afsiulsiel
80% olgte =7 H ElESTElZE AK]sk] mizol
MslelE Aok 7 tgeez =2y o
28 I skrRASECE VERT Z1o8 FTELL
HESE 9 B 3= HiAlEo] ol Adlg
T AxE e SHAPIE e 2ds Adst
o]

(=2
S} 81 S7000) S 9+ Ak

=y

=

rr
S
@
i)
)
olo
i
50
e
o
olo
ol
>
=4
0
i
H

011 A}QW EH% o] 2214 thes EXZA &
St2 AAIGHYE. O)= Cutter et al.(2008)2] 43720l
Al BZESER0] NGALS]9) o] Alofsl sl=
BHYe Zoloh=tl 293t aYe Aoz
OFE= ZHoth

1 tkeoz #FEs A A7le MdleE
Q19 FESS Lot vl Bz & duigiez
-0.18836= Holal, Tl BRi= E018 tey @
Q19 EEQEWU% -0.15985& UEMTE. mRRHe
2 ARE ey Q919 AHEARKL & #FEsS
SBAS ZE -0139180% JHE Ao Higle \
ol QU ol Sdl SEE=Y HIgX sl M
A2 B8 ey Q9 AlE el
9_(‘3—]()] 01:7]—()] OEFE 7‘;}0]& ET\HB]—X]?_]'

e T

s

s

40
10

i
&
e
ofm
gl:r
H
]
i)
1ol
i
E
%
il
il

b}

o O ¢
D/
@
H
]
50
re
o
re
o
i)
I
¢
@
e
X 0R

<0}

o2

o ook
%

ir

i
o[o
i)
B 1o

AEE TigE @o1g) A4l 8
ZAIS AW HRe T [7 419 2

i
)

o
24
i

- e o

=
>

H 6 HED

b3l Al

Table 6. Standardized Coefficient

sSESIY
REM
H:'A
S N Fr)
Variables S|HAH S = i
Coef 2HA+
i Std. Coef.
XL 2tk
Slrgn C;hT ;’c 0.00990*** | 0.60867***
THsh raigfa“ (8.74) (8.74)
= =SS a=
DE Daye f heavy -0.12489*** | -0,18836***
rainfall Geos a8
=2 | smr 22 | -000004* | -0.22530%*
5 Drain capacity (-246) (-2.46)
e
L £Z 8% -0.00003* -0.15985*
PR Road Capacity (-1.85) (-1.85)
= SaXK IS
Atg] E;ej e';“ -001510* | -0.15329*
X gency (-1.84) (-1.84)
e education
2 KHQI = AFKF -3.22807* -0.13918*
SR Volunteers (-1.67) (-1.67)
il Antzogl -220.5035 -0.10498
EHE Fire fighter (-0.95) (-0.95)
= JVESBAE
& ﬂi‘;artcj'ali 0.00311 0.05548
IR
independent 50 i
o, 505 thay Q99! skrdA 2zhl =28
22 2003WHE] 2013F7HA] G ASA] Bt
e ATEN, AIRE they Q19 SEARINS
23} AYEART B8 AEAS ojRd

2005FHE] 2013E7HA]
Sofl ASAI9]
E] LL HﬂQ}OH Ai#ﬂ

L} o0&

Ulm

ol

o ek
sl
A o=

BE A)Zi0]
U AiSieEe] £7hs0

S|EERA o

TR L

=
A=Al Baigts AuEet

Amiz 5 Ak

=08 T80 sidsclke 2882 AR0] &

of Wt R FRH: 22 F 5
=gy IgReE
W HEA) SRR

SYS AVISHAE

A
| sk 2

=g, AZlelRAE slemt
toll wet #1555 E71st

o] E7keH

Journal of Korea Planning Association Vol50 No.8 (2015) | 107



28700
28600

28200

(%)
25

29000
28900
28800

28500
28400
28300

28100 -
28000 +

(year)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

SEMA LS 2 ATUH 2

Ratio of Emergency First Aid Training

HESHL - SR
Al7tetEH Cid| St ZOl BEAFEH OjH| =2 Z0|
(m/m) Length of Sewage Pipes per Living Areas (m/m) Length of Roads per Administrative District

13600

—
P andl

/‘/—l

L g

13500

13400

13300

13200

13100

13000 ‘(year)

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

A SEE

(%) Ratio of Volunteer Registration

. . il
l e e

10 v/\ 12 _a

0 . i ) _vear) | | o ‘ (year)

2005 2007 2008 2009 2010 2011 2012 2013 2005 2006 2007 2008 2009 2010 2011 202 2013
02 4 MEAI BT 3|82y S0l AY AR
Figure 4. Average Trends of Resilience Main Factors in Seoul

CF A okt 88 SR dadhe FAIE B TSI olofl met Afisiol thast slEE=y
Olal Itk o= EEEY HIZKITE S7RIE  Sle TAIE Adst) fklide S8 99 B AL
of mat AM2Ale lEERgR cRlEE dgs g @l sidske A0 SEEEds Zet
e ol HRto= IT|HOI0F FHe AARRITE

ARIE TI8Ee A2k RHEBAIRF 582
20054 O TEF| Blshe FAE HOl= W, v, A=
SEAX WSES 20079 FST O]FE 20134
R RNEHOR dash= FAS Bola Ut o] 2 g+ SIEEE HIEKITE AkEsio] o)
o Wl NYEAR SSRES Esge desl  UBS F= AR Q08 EEtll 17t siEe
= dlBe AT, SRAA IREe ssvehe A9 IR0 Uit AER =oE A5E B
ORSIAZ = gBks DIR|aT QT OF AZSKIL olF Il AHATE AlEeE

oo A Fike ASAY BelE gy @0 EB4ElE o SIEEEY HgKeE st
I ARBAE ey @0 £ gRL EERHS 1L IEEEY Qs Mg Q) ¥ =
slole wgoR gelsoln Qe W T2 9 A, ASlE, JjE tigy 9o TEs] weE
He sEgbe opMpIs dgom waile SN B weks ASHSe) o me)
108 | T=IEAZ, X502 8% (2015)



< WEEOHE olgsl 24= ¢ooPOjEP
XHBHEH— | TiSE ARl 2ol =0

QA | =
W ﬂ%‘%ﬁooﬂ /‘E‘E‘EQE g

5 e et 2,
), FEEY AR skl
ol Al 1B QOIDE ORjE} BelA g

E]Zﬂ 71‘€W’§°
o FEERNS
WO OfLEt AlSlE THEY ot Q% 11
| TololekE AARRIE Ol B

19A18] B R9FHE] S o
ARl  ojEA
(Cutter, 2008; eI <,
2IriAE /'\HOH EHC’ a9

A A QO

] BHO
\__—\_'_:

>~1 ©

o

[ SR (O Q<0
o @ o o

o §
=

skl S

HgHe SEHENE Zsth EaT

2 UERE 3% 271 i 2 A AR S
AC A HEE B5i0] AR A

UBlE WO ABlulsE ek 9SS TIK)
Ut Z, EREYO| FHEE S =L
Aolste Qolo= ASTL oo et Als
SA) O] B AT 252 SBME BY T
FECRe TR EEe} 9ZH0] us) Aol i
g 5 Ol TEES TEshs 2]
AIAFRHCY
AR, AEA TieE @9 E SFANAKS 9
SF

7)o AlREL

Mo k=d

ﬂIIO i

4 7 W sk Az LB siREE ol
tigt A=Ale] AAES Heke dashe 2102
LIERL 21EEEME Aei7|al Qi oIt u}
oA ASAle AlTES TR AEA0A AA)
st Q= sEARlnss dulcl] 2EEEdgs
delohe Hgez Hdlslop Zloltt. ®=o A1
SAAE Aiell Y W ns B =4 EEs S

XlOﬂA@Q] o2Fe Zskotal, Mall &l Alole §
TEs0 FOTOoEN IEEELs Zglsk: @

Mool meh Koo AEAENES =Y
G QTS BAREE HeAel 2S ZEE Q4
271 "Qsitt
Ui, Msli-E R2100A
HESS dote Z44ErE Aole) ©
0] ETfsle Ae2 LERITE o=
RO Udle E7t Afsi wlahol
stz HXle= Ag onjsith Al ArEe)
Fgte HY 7EHslE Qlslo] B) IEE
WE 9 FR7 WEA SUkshl Q= FA
. etk ol g% Bl sjEEEY e T
O] AlgohH, Aaloll FHSt TA] A-o] SQ4
0] &7etal JUSS AIARHY
E 979 sHARE 24 B40] AR Tiae
= o|F0d Eoid thsd Ai ddd o S+

E

ol

i
a 4

FudeEgs 71

1

o,
2

JIF_.E‘

7ol
_]

Q_N

7]
SIS

E_IH:IHEZ

0

ne

J

ﬁ

Telig Age = g 2oz et Tt = &t Wyst WAV e XNge HARt SRR
EEES meiAIge] U2 &2 B dauo T o ga 59 tAE AZE S40] vtdEA] Kbt
Journal of Korea Planning Association Vol50 No.8 (2015) | 109



ufgtLl - S

FrH= Zolth £2 & ¢ nAlE, X198 ZHol A8ES
K9] |7t "desht F=St HolE 59 oHE References
oF 9l fgrlolEe] AAYE ZIRto] Tha ATt
» Aotk KRS EAA BEaRlmoz 5 L ZUA, 2007, “EAZIEAEY HRAE REOIA

e oty | el o AEEolor & NF, ZEAZ]) , 42(2): 17-29.
i:i;m;mjj;ﬂljozgiio%z;jiz 23 [jj Kz?ng, S, 2007. “_A Study (?Il Indicators for
== cem = Disaster Prevention in Developing Urban Master
Slujsirael AAGS e HHgskrlol Agict Plan”, Jowrnal of Korea Planners Association,
Ll 2= A9EE 71 AAY Aert AlsdE 85 42(2): 17-29.
HT} A8lst B40] 71sat Zolch 2. 271479, 2013, TRIGIAISIZRES] XAALE] 3]

)
oo o
18
=) u )
o 0
4 %
i
o
o o
o i)
oo 2 .
Ol&”? 8 =
A= o
=)
o
A
o
P
&
%

Wi
2
9 e
N re o
4
1ol

e
i
N
=
i

Iy
I}
lafibe)
!
i
=]
u
&
s
O
o)
=
i)
o
ral
12
4

do= UE 58 A7

F1 2 GR0IN ALSE T U =TS B0l
Lf4fo2 Ags|olrt

F2 BIBAS 212, M, SR, 552, TN

N
m
1o
>
re
=
O
opt
K
oy
12
fijo
ot
>
N

M

0
HU
r
m

4 X5

HE BIES giteh gOICH=3|0 L4 E A, 2012)

1 20| B AZteHEH
H2 ASHeR 50Ue St 209
Hol7t A2 B glol BESE0| 3| LEHHLE
Ol ==% ShatH9 QHIE T S+
o SEINE oM LYt SH Xo|=
EHEICE

110 | "2EAZ, H50¥ 8% (2015)

. TEANIOFEAITR, 2010,

. m2loAFERR], 2012,

SEEd ool | 4
Geonggi Research 2013. A Policy

Implication for Community Resilience from Natural

Institute.,

Disaster; Suwon.

AR s
Slsh a4u BR 2 g AF) , A2

National Disaster Management Institute, 2010.
Classitying the urban elements and setting up
the directions for developing urban disaster
prevention standard, Seoul.

Rk TAR Haale) 2
Ay, ME

National Assembly Budget Office, 2012. Analysis on
Execution of Disaster Recovery Business, Seoul.

. S AT, 2003, TATRIR[ERA] AT A

o 7 78 dElo) #s oy, A
Korea Institute of Public Finance, 2003. Net Fiscal
Benefit of Local Governments and Balanced
Regional Development Policy; Seoul.

. ARs, S8, OldE, 2014, “IeA] 7|EHs) AfSH

Flokdga] dio] Jhddior ZHE : sieHEs A
e SHe=’, BREREEESSR]), 170):
50-60.

Kim, 1S, Kim, HY., Lee, SH, 2014. “Review on
Improvements of Climate Change Vulnerability
Analysis Methods: Focusing on Sea Level Rise
Disasters”, Journal of the Korean Association of

Geographic Information Studies, 17(1): 50-60.

. AEIE, ZsiE, oAIE, 2011 ARS8 =
Al HEH#E (Urban Resilience) 7HE 2 7=d 28

SE, TREIRISISIAY | 261): 65-70.



10. HIQIA], FHEd, 2012,

11,

12

13:

14

B EEIA H2X+E Y25 J2EHM Fo dF 20 BA: M2AE faez
Kim, TH, Kim, HJ, Lee, KJ, 2011. “The BMS Ecb LAY Aoy, =84E) ,

Concept and Functional Objectives of the Urban
Resilience for Disaster Management’, Jowrnal of
the Korean Society of Satety;, 26(1): 65-T0.

. 2SI, A4, 2005, "R OIA] EATEHIE f16t

HEtm B
40(3):219-234,
Kim, HJ, Kang, YS, 2005. “A Study on the
Emergency  and Vulnerahility
Assessment for the Urban Improvement”, Journal
of Korea Planners Association, 40(3): 219-234.

dulede &7F, = A,

Evacuation

L =4, 2012, Al EARL SalRdSEARe] o

pall=heliel]
157=176.
Moon, C, 2012. “Making Linkages between the Urban
Master Plan and Comprehensive Hydrological
Disaster Management Plan”, 7he Journal of Korea
Policy Studies, 12(3):157-176.

z ISTATA sigdlold &

#ot o, elmERa ,  120):

Ay, A Aol

Min, LS., Choi, P.S, 2012. STATA Panel Data
Analysis, Seoul: Jipilmedia.

HiRhE, OFFd, 2010, VIEAPIA] QI H7tE S6t
Astilel Aok A ZIGAPIRIEET, S
T dYs BHOT", =EAE) |, 456): 191-208.
Park, C.U, Lee, JH, 2010, “Analyzing the Measures
of Decreasing Disaster Damage Through Assessing
the Risk of Built Up Area-Focusing on built-up
areas (Sujeong-gu, Jungwon-gu) of Seongna City
in Korea”, 7The Journal of Korea Planners
Association, 45(6): 191-208.

HAR =7IEAEAE, 2014, T AlHE 5 A
51 HIE BEIE S0l 3 o8, thsgd Al
256538 , A&,

Korea Ministry of Government Legislation, 2014.
Regulation for disaster aid and standard of disaster
restoration cost, Presidential decree 25655, Seoul.
AHERA, 2013, 12013 RSl | A
National ~Emergency Management Agency,
2013. 2015 Disaster Yearbook, Seoul.

AR, 7, 70, 2012, "Rl wHEol WE

Journal of Korea Planning Association Vol50 No.8 (2015) |

15,

16.

17.

18.

19.

Shin, J.D, Kim, T.H, Kim, H.J, 2012, “The Measures
to Strengthen Urban Resilience through the Legal
Analysis from the Viewpoint of Resilience”, Jowurnal
of Korea Planners Association, 47(1): 185-197.
Fed, ekl A4S, ofdsl, Zdel 2014, “HAl
HIE X|¢E 0185 B1k=0] & B4, hd
A, 22(1): 31-54.

Yu, S.Y,, An, HU,, Kim, SW,, Lee, KH.,, Kim, JM,
2014. “Impact Analysis of Disaster Recovery Using
Resilience Cost Index”, Journal of Environmental
Policy and Administration, 22(1):31-54.

O[], AL, S5, Hl, 20138, “SHEM S
o E4leAl TolSd B EAARE tigdor o
T, ek=eIEE =, 9(6): 45-64.

Lee, BJ.,, Kim, WH,, Song, JI, Sim, W.B, 2013.
“Spatial Analysis of Flood Dam age Characteristics
of Small and Medium-sized Cities and a Study on
Urban Planning Methods Flood Risk
Reduction”, Korean Review of Crisis & Emergency
Management, 96): 45-64,

for

oIl A4T, A%, AT, 2013, B4 o
S2 95 olord folo] BelERd WP,

=S =R |, 13(2): 291-298.

Lee, LY., Kim, SJ, Kim, Y.S, Kim, HS, 2013.
“Evaluation of Resilience in Anyang River
Basin for Flood Damage Mitigation”, Journal of
the Korean Society of Hazard Mitigation,
13(2): 291-298,

HES, 0l5F, 2012, “Fot 7|FHE7} sY0]| nlEl
BRI et =4 YU AR HiekRElstE])
47(3): 459-470.

Jeong, JH, Lee, SH, 2012. “Estimating the
Economic Impacts of Extreme Climate Events on
Agriculture: the Case of Gangwon-do”, Journal of
the Korean Geographical Society; 47(3):459-4170.

', AEEE, 2013, “TEAIEA Q47 KR o) 9
& ol jRke s S o1, A,

48(5):309-318.
Choi, Y., Sea, M.H.., 2013. “Assessing the Impact

111



1=
%
I

op
=2
ra

20.

21

22.

23.

24.

25.

26.

o

12 |

of the Factors of Urban Characteristics on the
Damages Caused by Natural Disaster Using Panel
Model”, Journal of Korea Planners Association,
48(5):309-318.

Z|Z0], 2013, “2loh Al&2] Afit-xal
Tk Gl 17,
159-182.

Choi, CI, 2013. “A Historical Research on the
Disaster Characteristics in Modern History of
Seoul”, Jowrnal of the Korean Regional
Development Association, 25(1): 159-182,
Z|&59], 2014. ARSI} Asfulal ] at ZRleEol
ot KHeEA", TSEAZ] | 49(3): 195-209.
Choi, C.I, 2014. “Index Decomposition Analysis for
Urbanization, Disaster Damages and Economic

HHY =40

(o5 Sl § 5 |

SRRl eS|, 25(1):

Growth”, Journal of Korea Planners Association,
49(3): 195-209.

SrAR 7 AT, 2008, 715HS} Fokd
7B 7id W eQHioh) | Al

Korea Environment Institute, 2008. Development
and application of a climate change vulnerability
Index;, Seoul.

Berke, P., Smith, G..2009. Hazard Mitigation,
Planning, and Disaster Resiliency: Challenges
and Strategic Choices for the Z21Ist Century,
Amsterdam : 10S Press.-

Burton, C.G,, 2012. "The Development of Metrics
for Community Resilience to Natural Disasters",
Ph. D. Dissertation, University of South Carolina.
Capaella TJ., 2014. “Urban Resilience and the
Recovery of New Orleans”, Journal of the
American Planning Association, T2(2):141-1486,
Cutter, SL, Barnes, L, Berry, M, Burton, C, Evans,
E, Tate, E, Webb, J,, 2008, “A place-based model
for understanding community resilience to natural
disasters”, Global Environmental Change, 18:598~
606.

Cutter, S.L, Burton. CG., Emrich, CT, 2010.
“Disaster Resilience Indicators for Benchmarking
Baseline Conditions”, Journal of Homeland Security
and Emergency Management, 1(1):1547-7355.

T2EAE, X503 8% (2015)

28.

29.

30.

3L

32.

33.

34.

35.

36.

Eraydin, A, Tasan-Kok, T., 2013. Urban Resilience
and Spatial Dynamics, Dordrecht; New York:
Springer.

ISET, 2014. Developing Indicators of Urban
Climate Resilience, Vietnam.

Mayunga, J.S. 2007. “Understanding and Applying
the Concept of Community Disaster Resilience: A
capital-based approach”, Paper presented at
academy for social vulnerability and
Munich: United Nations
University Institute for Environment and Human
Security.

Mayunga, .S, 2009. “Measuring the Measure: A
Multi-dimensional Scale Model
Community Disaster Resilience in the U.S. Gulf
Coast Region”, Ph, D. Dissertation, Texas A&M
University

Parvin, GA, Shaw, R, 2011, “Climate Disaster
An
Empirical Assessment at Zone Level”, Risk
Hazards & Crisis in Public Policy, 2(2): 1-30.
Shaw, R, Razafindrabe, B., Gulshan, P., Takeuchi,
Y., Surjan, A, 2009. “Climate Disaster Resilience:

Summer
resilience building,

to  Measure

Resilience of Dhaka City Corporation:

Focused on Coastal Urban Cities in Asia’, Asian
Journal of Environment and Disaster Management,
1: 101-116.

DM. 2008. preparedness
measures: a test case development and application”,
An

Simpson, “Disaster
Disaster  Prevention and  Management:
International Journal, 17(5): 645-661
Tierney, KJ, 1995, “‘Impact of Recent U.S.
Disasters in Businesses: The 1993 Midwest
Floods and the 1994 Northridge Earthquake’,
Paper presented at the National Center for
Earthquake Engineering Research Conference on
the Economic Impacts of Catastrophic Earthquakes
— Anticipating the Unexpected, New York: the
National Center.

Tierney, K, Bruneau, M., 2007. “Conceptualizing
and Measuring Resilience: A key to disaster loss
reduction”, 7R NEWS 250:14-17.



37. Vugrin, ED., Warren, D.E, Ehlen, M.A, 2011. “A 38, US Department of Energy. 2001. Vidnerability
Resilience Assessment Framework for fo climate change: a quantitative approach, U.S.
Infrastructure and Economic Systems: Quantitative
and Qualitative Resilience Analysis of Petrochemical
Supply Chains to a Hurricane” Process Safety
Progress, 30(3):280-290.

Date Received 2015-07-14
Reviewed(1®) 2015-10-19
Date Revised 2015-11-20
Reviewed(2"") 2015-12-14
Date Accepted 2015-12-14
Final Received 2015-12-16

Journal of Korea Planning Association Vol50 No.8 (2015) | 113



	회복탄력성 비용지수를 활용한 회복탄력성 주요 영향 요인 분석
	Abstract
	Ⅰ. 서론
	Ⅱ. 선행연구 검토
	Ⅲ. 분석모형 및 변수
	Ⅳ. 분석결과
	Ⅴ. 결론
	인용문헌 References


