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Analysis of The Impact of Local Government Capacity on Disaster
Resilience: Focusing on 17 Metropolitan Local Governments
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Abstract: The purpose of this study is to analyze the effect of local government capacity on
disaster resilience, focusing on heavy rains during natural disasters. It is intended to
categorize local government capabilities into economic, physical, and human components,
and to clarify which local government capabilities reduce the disaster resilience cost index
caused by heavy rain. To this end, we constructed panel data for 10 years, from 2009 to
2018, for 17 metropolitan local governments, and conducted panel regression analysis using
the STATA statistical program. According to the analysis, the higher the ratio of urban parks
and river area, the smaller the resilience cost index, and the greater the disaster resilience.
Meanwhile, we found that economic capacity and human capacity did not significantly affect
disaster resilience.
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A A A (resilience)= 2 Gump back'e] <u|E 7} zhelo]
resilio’ oA FE =GO, ARPHOE O|HYHE HEoMle Y
ofm|gttt. 22 A A (resilience) 7HL=1 2 Holling(1973)°1 &Jsfl =2]=|7]
A Z5FH ). Holling 3)E8HEAS ‘A AH Y] X4 53(persistence of
systems) ¥ 2J% W3} W (change and disturbance)S &<(absorb)
sto] @ AHel U HAE FAISHE s ol Ao ATHOIH-S,
2019). A Eofof| A= Timmerman(1981)° 2J] A AA 7ido] =
JEdor, ‘st AHd(hazardous event)] ¥A¥ S &<4(absorb)stil
EF(recover)ot= FFolgt Yo Helth-g, 2019). TimmermanO]
Ao g ArAA ] £ofof| Resilience 71'd-a A&t oJi= A G4
i 12 Bl wet SlEEE A ol it o7t vhdstAl vkl
UTHOITH-E, 2019). 18] FoE AvEH P Fo = QIFh AR EES
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F|aslotal Ao JdFS dotote ARlFAEATE Y 5 (Bruneau
et al., 2003), ‘EAZHE AHFstAY EAst= 5 (Norris et al.,
2008), ‘AGo=HE WSt EALsr] {3t ARRA A|A”S] &
(Cutter et al., 2008) 0.2 X*JE]‘” on, F3& Eota AHA] g8t

4= QA sk AR FAHRAE EZFIcH= NEoE HI|& SHgith
Vugrin et al.(2011)2 3]E&H é H|-8-2 AAls} Q
A AR W PafS FAsletal &44H AA"E
< F Aok A9 Aol 4 gs}%“/}(o]qiv, 2019). O]?‘Q%q 3
FeE Aol tiet A= thdshy 7129 ’HAlo] obd A AA|9] o3
g3 I 5YS F2Frh= b 35380l AUk

2 A= AT FJEHZHA(disaster resilience)e AF 29

=

(hazards) HA 02 QIS $4L & (absorb)stal B+ (recover)ot+=
A5 (capability) 2& A5+, &Y J&H(capacityrS S8 At
o= QIgt moPgeFyt I Eu]ES HAS 4 rpal Eof

(1) M SSEEY o 25t A

EE 59
s [Nasel RS a1, o s gsiol B Aol SUS BAE RXIH 53
Tean " [sretet Afzicl s gasin S7oe ot

Bruneau et al. |[MH2=Z QIst MS|2HS Z|AS}, Mool a2 &Adlots AlalTHAL
(2003) 54

Norris et al. == Sl
ooog) | [CEESE MESPIL STk 52
Cutter et al.
THLHO)| B ol 517 25t AlS|™ A|AE] S
(2008) fitol BHE 2 E41517| I8 AlE1H AAR 5
Vugrinetal.  |[MHORZ 0I5t A|AHIO| MIGHYSHS X|ASlolT &M E AAHS 2= &
2011) |32 HAsksH= xlofo] of

5) Cutter et al.(2008) 479 A AA HOE A&
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At 2B/ K outcome)?t 2 (process) F 7HA 845 X3
St O]—Etﬂ, A slEg=E Ao 4 FAl= AP A SEEEA 7
FAE Tl weh defzltManyena, 2006). 24
S ALH ] 29 AuHd] FEE BETO2H AL IjEE
A= Ao, A7|et JIHAA = FHoE AIAFY HIE &4
o x At SEEEAYS S4ATHBiringer et al, 2013). °1E5 Aol
SjEErE o] L AE I A AY+ S<H(absorptive capacity)
¥} w5fo]] 2-35k= 4-3-=(adaptive capacity), BI21L HA £+ 4= 9l
= ANAH" g7Fo] B (restorative capacity) .2 HIil QEEPF—“E] H]-&
S AFESIEH(Vugrin et al., 2011; 49, 2011, 99 5, 2014; °o]4-3,
2019). 53] Vugrin et al.2011)2 3|E&A 940 %7%6}04 A Dt
Zo] 31EEEA H|-&(resilience cost)E AFESIAT o714 Sl(system
impact)= AJAE FJ3F, TRE(total recovery effort= & B8, o= 7}
SA 2t &) SRS FIRE AT o714 AA"] GIHSDE (A 29k Zo]
TSP(target system performance)?} SP(system performance)7te] 7+4-&
Sl 54 7Fsstn, ST (TRERE (A 3)T Zo] B4 7|7 =44
9] = ettt Aoz Q] 7|& ALY A5 FRA(TSP)OA
@A AIAE FS(SP7HY] 7HFo0] A1 @ A&HE, GO = Qls) A
A Ueht EF-gREY HAo] A1 o A&HPE JEEEHS W
o IEeHA H[-EL =2 FoltK(Vugrin et al., 2011, pp.281-283).
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RC= SI+ax TRE §))
si= [ Lrsp) — SP(W))dt @)
TRE = / “[RE)dt 3)

892 Vugrin et al.(2011)9] A4E 7|Ht o2 2719} A HALS] A
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FoFdE B7tel7] sl o <*‘ 4>9} o] I EeAA B EAFE N
St AP A101A L= T8, R 7, Ve =EUAe]H,
o} ¢ Atolof Ayt uloH%L ol Esl] 5] A8H B89
o7 olsfd & UHFwd 5. 2014).

/ t)dt+ /t/R(t)dt

8B ehel g ) g 5 = - (4)
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E Ao A= Vugrin et al.2011) A5 7|HtC 2 {49 5(2014)°]
AAet S B4 WA eE AMESte] Al 3lEEE S AREST A
W S EE2 L Vugrin et al.(2011)°] 23t A|AE] F3H(system impact)
A HEQ F o H3t F EF=H(total recovery effort) A Xl F E-
9] & =EUAA QIFSE Ue #HoE A JEHEY Bl AL
(Resilience Cost Index)E Uttt wetA At sEetg 4] v]go] &
TE A 5T AotAH, A I EeE vjgo] A5rFE A
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FAgt Ao EH, 201089 o]F 7| FRstE QI Aupbd A
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Z QoA F Bl E(total recovery effort) A|HQ F EFH] g

EEUA AR e R Ad JEFEYA HlE Ae
(Resilience Cost Index)& HEFHT 5714 Hel= 1771 AR DA 0]
o, A7 W ele 2009978 2018'@7H4] 1070l
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Sl |
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AAoz AAA a9l 7t i Adyt 22 FEARE oF
FAN = Aol Hast Azt & A ATF Ak 4 QUEE ShE 7]
< ulst, A E Y AP A A Alo] FFAQI B
Abg B0 5= QA Srheldg, 2019). BAIZE EA45tE o e A
= & o 22 I5EeEA4E 7= A2E UEHtHCampanella,
2006; Norris et al., 2008; ©]th-g, 2019). TehA B AFoAE X GAHS]
o] AAA A YehE NRE 193 AWA B z1quiEgAt
(GRDP)Z &-&5tar, Aol Asfol thH|st7] s 24== 71+ A
i rad Asftarlas @t AdAe s AEE AR

ZH Zet g2 Al fed oz 282 < lth(laura, 2010; ARUP,

(o)
WA EAZRAo] AWAo|Y AAFHe 1 &S
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2014, Teb ATUEE QA F wgz ARste] BAslET he
°= ‘g9 BHEA ol o G%o] AU Tt JHE A2lA o
A=A 6% WFAHINE, 2019). AHHR | DHRS v A}
34 okl Aol tek A 2617t AtH o mgshe] Ay
R A A4 hgo] oAtk olo] AUHAE e MEE 654
ol THATHE (LS Fdh EF, Ak ol % U A A2H
2 2737 FalAE A9 o 8 Folel 41 7k A7) D YEYD
7t FR3THoINS, 2019), B3] Fu 7 A9 YEAIE Ay ol
272 o5 AU FY AN S FLAA BT %K} H18E Ha
A1t Putnam, 1993). webA] ARIARS] Zo] ZHedo] A AHURAR Bl

A G o= Qs Aok FoiYt FY=E e EAke G
O] W19} qtitof o] 73t JF2 W=THCutter et al., 2008). =H=tA] 7]
A 891, AFH 2%, Ayt A slEgEgde] ggaclel 4 £
1ot thy VA AA oA 7194 8219l A4, g4 89l

A} SPAAE, AFFR TSN &M 40l At I

ST A SERA Y dFaRI0] B PSS tiot] A
HT}t FAo o]& A& Aflo& tha &2 ATHA(=10.3~0.7)F
Hoj o]AEL BASE AAeo] Ftt AoE YEt

Mo ™ O O o
tN
>4

|41 =2lgt viel o] Ad 3lEgE g2 AIF 82l(hazards) B2
St F4& &5 (absorb)stal E+(recover)sh= A5 (capability)

oJugtct. At EEE/JY] S Vugrin et al.(2011) A+E 7[5t
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B Y 5(2014)0] AATE SEREA HEAFE ARESto] A o EE
ERies &%ﬁ&t}. A slEEE AL Vugrin et al.(2011)0] Tt AlAH
FH(system impact) A Q] F Td|A2} F B2 (total recovery effort)
AEQ] F BN b EEUARI AR U o= Ad =g
/g "€ A& (Resilience Cost Index)}& UERATE whA Ad SjEgH=A]
H[-go] 25 Ad &g oAy, At gy vl-8o] A5
T A JEHEYS ARG AT 5 QU

(2 4) 0| 1Y

g Bl e PN
ESSTES Tt si=Er2y THt SI=ERIA(HIR X|2)=(T1[5HCH-+2T10) = Q1 714(B)
XA 1015 X|ghH| BEISHEHHY)

gxﬂl‘l KA LH =AHAHEHOLR]
oizy GRDP | XI% Lif SYLH(HH2re)
THAKHBHZ |2 | RHCARSH 27 | 2 () =R B2 7 | 2+ KB LS 7 [ 2
=XHIE  |SKIHIS(%)=(SXIHE - X/ HBH) x 100
e | BUH | EABEHIE  |SABAHIS(%)=(EABRELRE - XHRE) x 100
I SIRHIS  |BHEHIS(%)=(5HHmA - X|BIR) x 100

HEXBIE | KEAIHIS(%)=(KEXIBE - KISRE) x 100
UTUT [P (B k) =(HAIT - KIHEE) x 100

O|X‘| ~
Sob | FHCEOIR | DEQITHIS(%)=(65A01AI0ITA - 01714) x 100
1o
RFRZAIRE | REEZALKIHIS(%)=(REHZARES 01714 x 100
75X
9:;@_? Y= 2zt %2 (mm)
ot | FEH KNPy [KBE(km?)
STET e SHIE  [BHEZ0|(m)
THt _ _ P
oo | BRURH |92 olE maeHe)

B Ao AGTE Bo ZAHE (E HO B FHUSE
sjmeie golm, A SEeey g 2|40 452

o 20] A2 E9 24
St A deo] & A4, GRDP, A 23 B2l
oigpo] &ot HAu]G, EATANS, SHulE, AFAuE, 914 oA
of &3k ATUE, AFHH, AABAAE % 1070l 7154 2
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EFAFS (& 59 2} A FEEEHA u]%:q F= %‘& 18. 191(14
Yo Yepth ﬂxﬂx—] Q1 A4 GRDP, AdAel7| g2 215
et Fe AMgstgoH, AHAlE B 13.926(4¢), GRDP= Bt
18.012(4HgH<d), ZHUrxHoHﬂ 2o Wi 11.556(M )0z Yehttt £
2 o] A =AW 14.963%), 517(8.984%), EAIF-H(2.875%), A
FA(1.478%) 02 AqHAoA Lo v &S A 5= Ao ey
om, Q& AgFe] A9 ATUEE Het 0.329(F /km")E UEFEO ™, A
GHoRRQl THAFHELS HE 13.445(%), ALBAAEEL FA
1.72200)%1 A& Yehgrh, SAIHS 42 B 13300.160(mm),
HFEWA} 3284.972, AGHAL Hg 1102.442(km’), EZHA}F 771.0702.
2 927t Zok. P g Sy 25 I 4hZ ARESle
™ SP AR (o)) B 12.880(m), SFHAAL Ht 14.665( )=
UrebstTh

=

(2 5) 7128HZ(N=148)

i yoyus HEHR} E2A ZHU
Mt sl =EHY 18.191 33.717 0.002 220.339
RIM 13.926 0.283 13.285 14.680
GRDP 18.012 0.859 15.693 19.989
MRl 1= 11.556 0.969 6.879 13.989
=X|Hl= 14.963 20.339 2.630 154.703
CASHEIE 2.875 3.541 0.394 16.697
otMH|=E 8.984 7.940 0.094 39.115
NEXHIE 1.478 3.267 0.07 24.984
elTgE 0.329 0.357 0.087 1.702
RHFFAL 13.445 3.445 6.600 21.900
A-HSAAL 1.722 0.646 0.667 4.152
e 13300.160 3284.972 5951.000 22064.000
R HHA 1102.442 771.070 140.410 3376.010
SRAE 12.880 2.036 5.5621 18.413
SR 14.665 2.976 4.407 19.840
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Fof] ARG A SsiHa} B PP ET} A5k
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2018), 71 9] HEE2 KOSIS 57184
Foh £HE AREL STATA SAZZ IPHMA 14.002 AR&sto] A
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2 o F AFFFANr=.217, p<.01)2 FoJu|et oF(+)9] AFTHAo] glo
o =313, p{0l), SPFAAH(r=.188, p<05), &3 A(r=.576,
p(ODTE Folm|et QH+)Q] ALTA7 AE ACE Uep) $hE Ad
IERHGL BAY IdF F APA(=-242, p(ODA B IF T &
A B A& (r=-.199, p<.05), VA HF F AL UE(r=-.186, p¢.05)2t <]
2(-)9] AAHTATE Y= Aoz Yegth o714 Ad sjEEge
A2l A =2lgt A} Zo] At 2EetH A B]E A|4=(Resilience Cost
Index)& 2Julot A 3|EErEy v|8o] S5 A sEegdgd 7
ofA 1, A FETZA vldo] S4E Ad JEeHHL At
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FFaclo] HEe S5 toto] IS B A0 olF
Apolo & tha =& ARBA(=£0.3~0.7)2 H 3t WA Z5e9] 4
SN (=353, p.0DT F st F(H+) S
ZHr=-.300, p<.0DT= FvIEt ()9 FS Btk F HA=
AHAL 5 AH(r=587, p.01)T T H(r=.386, p{.01)T} &
T FHY HTATE e AoE UEyt 9o g shHdEe &
Q13 H(r=.305, p{0DT Fou|gt F+H)2 ABHAA} A& AoE Y
Ebth. weEbA 7o) w2 A, A9Y 5
A 4719 A #E BAWSE Aoy, dIARAS Foto] A I &
st JFael 719 IFES ghelh

1o

S
o
ox
fijo
e
o
o

1o
=

_l

] 1 2 3 4 b b 1 8 9 10 1 12 13 ] 1
1 1000

2 [-0.242% 1.000

3| 0006 | 0241 | 1000

41 0113 ] 0.199% | 0872 | 1.000

b | 0126 | 0313 |-0.296"|-0.452*| 1.000

6 [ -0.199% | 0383 | 03221 | 0231 | 0515 | 1,000

71 0064 | <0002 | 0.108 | -0.113 0225 | 0.1958* | 1.000

8 | 0.086 | 0280 [-0.271%**(-0.396"*| 0.761™ | 0379 | 0062 | 1.000

9 [ -0.186* | 0224 | 0.564™ | 057 | 0.027 |0830™ | 0.069 | -0.036 | 1.000

10 {0207 ) 0033 | 0045 | -0.127 | -0.204* [-0.285| 0.381* | 0106 [-0.281%| 1000

1010100 ) 0072|0338 |-0.255 | 0.232#| <0192 | -0.323* | 0,177 | 0104 | 0077 | 1.000

1210313 | 0079 | 0129 | 0018 | 0137 | 0007 |-0219%*|-0.238"| 0086 | -0.143* | 0.057* | 1.000

13 0124 ) 0007 | 0614 | 0528 |-0.309% 0200 | 0067 |-0.269%| -0.157* | 0129 |-0.343*| -0.040 | 1.000

141 0188% | 017 | 0.425% | 0224% | 0118 | -0117 | 0507 | 0062 | -0.126 | 0487 |-0.444%**|-0.300%*| 0587+ | 1.00

15 [ 05765 | 0150 | 0207 | 0105 |-0.267%[-0.231%| 0174 |-0.313% | -0.163% | 0224 |-0.258**| 0.363** | 0.386** |0306**| 1.000
*0(0.1, ** p(0.05, *** p(0.01

(S2A1E14) 1=Xfict B|=Er24A, 2=X|2A], 3=GRDP, 4=XtXIol7 |2, 5=5KIH|S, 6=CAIRRH|S,
7=517H|, 8=KBXIHIS, 9=01T UL 10=THHFOIR}, 11=KFAZARK}, 12=24424, 13=X|2Dix
14=5HYIE! 15=5213{04



1) 5tRABKHausman) Z2H

g AFs|FEFol|A 1 garlA] FEarlA] Hidd of Fa3t
7182 Q&3] gt FE(inference)o]th.0) of7] A a2 g 7RA|

o] EAS uigtt}. g A Eo] By £ &% HEol}
A At SEERE e & 4 9lo, 18X g2 H9 4%}
2 §EEEE gEdy T £ gt

St A4 o 2E oFATHHausman) A4S o]&oto] Y
P AdS £ Qe & vganR o 229 dEANEYY 24
A& Hlwsto], 1Y antg o] AHdS FAsk= Aolth sheAvt A
39 7ML o2 2

6) 22 5(2012) A7 SHe-AR HA FEE A8
7) °1d1-3(2019) A9 She-Att A FES U89
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o= 1255

Coefficients
(b) (B) (b-B) sqrt(diag(V_b-V_B))
B DHFIHFE) | EERINRE) Difference S.E.
INEIZ -27.508 -9.949 -17.559 45.939
GRDP 120.453 -0.638 121.091 69.909
XHATHSH = 26.543 -1.388 27.930 13.377
=XAHE 0.451 0.205 0.247 0.995
EASEHE -3.737 -2.596 -1.141 5.102
SiEslli=3 -0.298 -0.596 0.298 0.420
SEONLIE=, 3.031 1.881 1.150 0.950
elpE -254.124 22.530 -276.654 338.796
TR OkR} 7.918 1.726 6.191 8.5690
RS AR -12.098 2.781 -14.879 16.531
PAs 0.002 0.002 -0.001 0.001
INR:RES 0.049 -0.003 0.052 0.103
SHHE 1.719 2.925 -1.206 2.569
SLRI|SHH 6.166 6.052 0.114 0.563

b = consistent under Ho and Ha; obtained from xtreg
B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
chi2(21) = (b-B)'[(V_b-V_B)"(-1)l(b-B)

=14.41

Prob)chi2 = 0.8511

2) O|24H(Heteroskedasticity) 24

o2 & dFoMe =53 Hddelgrt ol&itgol
£ A7357] 9l Whited ol &4 A4
Fo pgkol 0.01:t 27| o] Ette

2 o|BAo] EAsHe Aow Uekht

8) STATA®] oJ3t sp-¢-21t 3

ox

A3
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(O3 2) 0122Hg AY 219

Modified Wald test for groupwise heteroskedasticity
in fixed effect regression model chi2(17) = 845.09

Prob)chi2 = 0.0000
HO: sigma(i)*2 = sigma”2 for all |

3) X7 |42 (Autocorrelation) S

o[el9] 7| YHAES AASH] Slsh
Wooldridge 7q7§§ *e‘/\]a‘}‘ﬁ‘jr -L‘jv: A3t AARFAFS parel 0.01=Ech
7] g0l 12k A7)do] itk AF7HEE 7145k XotE=E 14}
A7)gHo] e AoE YET

» L

(j_E_I 3) A7 |Akt AX Z41}410)

Wooldridge test for autocorrelation in panel data F(1,14) = 0.002

Prob ) F = 0.9639

HO: no first order autocorrelation

3. sl EN 2t

Z]X}iﬂ o] A IEEEF) nX= JFE Hol7] fIet HE
£ (Panel Regression Analysis)& AA|3t Ait= (E 8)3 gt} 143
:,q 3L 512 ATHHausman) AAE £33 SE a7 F(Random Effect
Model)o] AA3t Aog =%, o]EAMd(Heteroskedasticity)o] &
Aoty AH7]AF B Autocorrelation) £AI5HA] &= A0 FE YERGT
W3 AEA A, SAHEFA F4H(6=0.002, p<.05), sPFIAH3
=2.925, p(.1), TL-TH(3=6.052, p<.01)°] At | EEH o] sto]
TSt A1 IFE A= A= YEyth g, E24 9% F
A TR E(5=-2.596, p(. DI SHAHE(5=-0.596, p(. 1) AT )&

9) STATAO] oJ3t o] BAMA AX Awtol.
10) STATA®] 9)at 271 AF e 4% Az}l
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SR RAUIT 209 JTE TS RO e 1 A
B TOE % W oS Bst] 18] £8H B7u|g
o T =2ARA A4 i GO A HuekA vg A

A

(Resilience Cost Index)& YEFHH, At slEet2 4 v]&3 A 3
S HE= AES 2=t gebs Aego] BSas, shHad
o] A4E, 29N djdo] F5E At IEgEA B-E&Z AAH, Ad 3
242 Zopt). g FHH & sHHH|E0] 224E Ad I
che g W82 ZolA| Y, A 3B AT I) B84 g F =
e

O -
49 2FrH HlE AF715e 7L ol S 22 Alsi]

r
(o)

J

N

25 2 9)(Laura, 2010; ARUP, 2014)S HolF:
Avlo|d 5149 i & WA 753 HF7to] Aol nEtE AREohS

(B 8) sl 2

T= Ha et SI=EHHIE X5)
NE -0.949(17.757)
AR oIzt GRDP -0.638(9.370)
NN CHE -1.388(13.853)
=XAHIg 0.205(0.234)
N o A SIS -2.596(1.483)*
s | semad IRt ~0.596(0.315)*
MEXHIS 1.881(1.510)
olfal: 22.530(18.977)
Q1N A Wi=ES I 1.726(1.322)
NS AR 2.781(6.131)
7155 9l U2y 0.002(0.001)**
- Q“.E'd’%* -0. .
Mt A2 §$11|8H°—.” 6.052(1.381)***
(8= 6.182(287.368)
N 148
R2 0.4805

*0¢0.1, ** p¢0.05, *** p<0.01 / B& : BEHA}

e
1%
it
A=
ul)

11) °17h2 5(2020) A9} S L3
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AR
AYATE S8 At 5SS A 2A(hazards) Tz <

F23& S5 (absorb)dlal B+ (recover)ste= 452 (capability) 2. &

22u RS FAase 4 oty Byt Ad dEeEAo 2o
Vugrin et al.(2011) 97-E 7|¥t02 §49 5(2014)0] AAt 3 &5&E
3 Bl &A= ARSSH] At SEE S AESHY T Al S8R
< Vugrin et al.(2011)0] &3t A AR FFAESI F wojHT} F =
g 21 F EFNY TS LEUAR] QPR Ui o2 A &
&4 H]& A (Resilience Cost Index)E HEFH™ At 3 EEH=EA H|
£33 A gEeEge vdEs 4Ae zher

2 A7 sfd AR At AR ot 2ol FE 4= lrh
A S EErE o] tisto] AWM F4H(6=0.002, p<.05), sFA%
(8=2.925, p¢.1), TL-T 3 H(3=6.052, p{.01)°] Folulgt F(+)9] FFS
o2 A0E Yeyttt 3HE, B A F =AT9HE(8=-2.59,
p(. DI} sEHIE(8=-0.596, p{.1)e] Fov]gt £ FF= PA= A2
2 Yepgth wetd e, sk A, Semsjdo] S5 Ay s
24 v A, A FEHHYL Holx|= A, A ZUH &

12) o7k 5(2020) A7-9) 42 183
13) £ =52 o7k 5(2020) A7 4 - Bt A0 2 AFEHo] 5Uh
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