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Spatial Distribution and Clustering of Disaster-Vulnerable Populations

: A Case of Gangwon State
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This study began with the recognition that the impacts of disasters are distributed
unevenly across space. From the perspective of identifying where vulnerable
populations are concentrated, the study analyzed the spatial distribution and
clustering patterns of disaster-vulnerable groups at the eup, myeon, and dong
levels in Gangwon State, South Korea. Specifically, older adults, infants and children,
low-income populations, persons with disabilities, and foreign residents were
selected as disaster-vulnerable groups, and indicators were calculated based on
the proportion of each vulnerable group relative to the total population in each
administrative unit. Spatial analyses were conducted using Moran's I and Local
Indicators of Spatial Association (LISA) based on a Queen contiguity spatial weight
matrix.

The results revealed that disaster-vulnerable populations are not randomly
distributed across space but form clustering structures with varying degrees of
spatial concentration depending on the group type. In particular, some vulnerable
groups exhibited distinct high-concentration clusters at the regional level. These
findings provide empirical evidence for developing spatially informed support
policies for disaster-vulnerable populations and suggest the need for both broad
regional management strategies and localized community-based approaches

tailored to the clustering characteristics of each vulnerable group.

O Keywords: Disaster-vulnerable populations, Vulnerability, Disaster inequality,
Spatial cluster analysis, Disaster management policy
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I. EAIA7]

Aoz Qs Hsie A3 BESHA) ek FUs Ade] WASIEkE 1 Wl RE X
o3} o] FEPA BEsH hom, B g7t Age] TRA0R YBHE 4
F2 BT o]HT NS XH%OI et A AfIo] ofufef, A1Sl-50 20] o

=y, o]= Aol E5o] FxrFoZ ‘é”ﬂ“ ﬁO]E}(Adger 2006 Tlerney 2014 oF
712 A917, 2019). E3] AGEFHUASS Ad DA Al D7t AEEe J9eE, =719
FAA 7)Qdo] Ao E QE= tidelet & 4= itk At WA o] BB S
A2 A Fool 241, FHAISY 4714 & AuiE 2T 7FsAdo] A olof Ad
FHAASE ARdol Adstal Hodk= A Ad Hofje] HE A7, ARA HE
= F2A 0= o= ko] Qs

O T2 G AIS Ol gt A A = 1A 40 7IRRRE /9 S A
O} AL, Aol ALSS 52 HEAQ] AHFHIAZTLE EFENeH, ol
et Ho0] A2 A&EHoE AR Ty FHdE 7119 Q1A &40l =gk
A grow, FxHA gy fejE 4 glok ohA] Dol FHE ot R Y A
Al BAlO] “ojtjollA] FHeRgo] fR3lE=7F o] Aot &3] At AS ] £ A
st YehA 2 A9, Ad Fof= ottt fito] oflet 3A 0 R SEE = P
HRlth, J™ox Etotal @Y At A2 2 P4 QAF FHY &5 7
7|1zsto] AAEl0] St AGHIASTY S BEF 84S Tge A A HAA=
59| AEEHA g2 Aol olof Fxtol| 7Rkt Fobd £42 ol=Rt HAE Hdsk=
A T2 GrhEo] Lo (Renner et al., 2018), 2R A|Y ©9l9] £42 A 24
o] 3&4 & P Ao 719 AR =il Qi

mEbA 2 Ats AGFHIASY 344 ExoF Y B4 ASH R AR E5
AFF2FAISo] A1 W oo FFE o] 1o, AF A Hx} ougt 37+ 4= FAd5t
A5 Tefoks v 282 w0 ole FHE sk TS A T AR FHoF
AT 37 e ERlohks A B0 RA QulE Zh=t}. fAF R FUEHAX
T 1887 & -5 IR A, FRot-ofjlo], ALST, Aol =19 1tH]
&S ARESHAL, Moran's 19 LISA B4 £ AUFekAZ0] 43 IhExel 24 &
E BARL olF Bo AUEBAAE AGHAASY 31 Exet A9 HE FA,

E
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Aol
2 58, A8 AL, ALY, FADH, A28 BAY Sol uket Wohe] et ool
SEL geik, ojefdt HolH A AR o] ZAsH BBE Fopie] Setn

o

== A7IE 2AE3HMutter, 2015). &, AFEB S AdoE gt Hsf7t AkelH
ORRoA B ZA FFEIL, A o]F9] JEIFNME 7= AEFAE AR} ThA] A
AALEI= FARS OJulgtt(Barnshaw & Trainor, 2007). Wb Adate]oA Q3% A
At g S BASHs AR ofye}, Afdo] oA o 2 Hoig 11, ol" 2
A Tofe} 359 At WASH=AIE weloh= Aol

ol#st AAFEF T EAE F MdS B3l Bt FAFoE dgE 5 Atk
(vulnerability) T=gt 7iR19] AA1A Ei= JAFARSIEH E4do] ofuzl, AL A Az
E84 o] oz A 124 JHE olofd 4 vt 27| AdEEAdollAl F
P2 A2 fsfihazard)ell et leE(exposure) 2= HASH| Aolst o, olF
ATE2 AR Wt Ay 24 Edohs NHoR S Sttt E5] AR FHord
(social vulnerability)ofl ti3t =2l= At WS} AATY A HTE AlRle] 124 EB5
of oJsff A"k A xRS} ool wet FHoRd2 AARIoA A&HE &4do] okt
7iQlo] &3t AbS]- 7 W] AREE QIAE AL itk AA] Cutter et al.(2003)2 At #
ORI TNRl-THE BT N9 ARAAY 27t AdE AW 2 FYstgion, o9 &
ABHAl Winser et al.(2003)2 HHE ‘Aol EH ARFEC] Yol dgata 35
F e TS Aoks ARE 270 R gkt E3E Turner et al.(2003)2 AHS]-
g AlAE TN HMIE wE VA, F39FY A or AASSkIoH,
Adger(2006) A FHoHIE Tt 9 o] oflet "t A& 5] Zpol'o| oJsf &4
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oM UL Adolet seleke by ol wet W)l 2719t B TRsHL @A
3 Hol7} Uehdtt, S8 Ao Q1% Wi B4 9alo] 7)nct FHopso] 15

Aol B8 A2k ek Aol Stk clg Sol, 13, A5, Aojel ol U
sk Aol AhH o Anat Aol e ST e 40 ojAElo] WAk,
ol At w57k Bl Tk e whSo] ohlel, AlsjA Fopgel Zu A
4942 olulateh, A4 Kahn(2005)2 A% AiAldoleke AsR1A Fopio] e
Aol AR} 57} RIS F7KE EESHn olek §AFH Flanagan et al(2011)
o A8l Fopgo] £ AGULE A o] F 812 S5sh Lela Hio] fet IEEs}
2 Astoc,
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2. MHHAAISS ME |
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FoFd Adol SASE AdFAGeIRE At WY Al AAIE - FA A A 5ol Aleke
2 Q) HoiE ¥ 7FeAdol AdFer =2 Jd njgkct. AR Peacock et
al.2014)2 AFFHIASE “AAA Xﬂ Fit A AAIA Aol SHE HAE' o= Aot
t}. Tierney(2014) HA| AAHIASE A AAET Adeh-g B4 2] EFSl =&
H Aoz Aot Morrow(1999)—‘= AEHIASS “HHo] ABlHog vjEE=
TG0l A&H oz BTt /X0 9l J' o0& sttt Egt A £(2014: 117)
o} A A (2021: 102> AFHLASES “AAH - AAH - 44 - J B A SHOA L¥IIE]
H]af| Aol gtk tiu|7F Fodotal ti-g5Eo] &3 Y o= oot o] AH A
OFAS-2 o] Aol EH ool oflzl, A oA the]- oS- B 5 A Ao
+24 EEehE Aok Jdolth. drFos IRy, Aol AAES, 19 7 52
A A Al AAE - GA A ALY 5 B AkS Aok APl ok

olo] AAHIAZTE Tt BS E= BEX|Q] tido] oz}, o] FRFog
FE= A IHGe R olsiet " art Stk E5] AGHIAITS 7Y Ad™olt 2o
olsl| FAA=E71E, ARIAAE et Al 12jal F1t) Qs FA%= Fetoltt ofof w
ot AAFH AT Bo= Tedh ARE HiEE Hol, Fd Aujel 124 EP5S A3l
HOP & M4 A FIoz 71 4=t} Birkland(2006) GA] A7 =0l A FHeHA|

< ESE A@d] Aol Aol HAN YLl 4 JHom Mottt o] AR
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598K $20] ZA5Ht Mechler(2016)% AR U ASIFAZI0] B ¥18-
S AES A3, e 5 AR QUSR] B A0 1 ES
Holg 4% 4 912 ANBIAT. Healy & Malhotra(2009) @A AH4
S 4 ARG LRI SN SuolA] S ANE

A} %, Al ofaol s HoRt e Anh} Ao Aol setste] Bad 4 9

)

;

Tho & A oASS S=9] ol wet ohfsiAl f-33k=a itk oiet A+
2 F8H0E AIHIATE AFsH, AAIA, ARAAAE, JE -] APeR 2
Sto AAlstal Qltt. olefgt RSk AIFHIAISY] oS vigotal, FF o] A
35 7FsoHA ok olE4 7Rk AlgRith ot AdFH S R 0] AR B
o= g3t wel, el digt FHekdol SHH R Uehd & JtHHAv]-o133Z,
2023).

AAHIAZTY 78S +AZHCE AHEH AR, ALALESH HIASE A% € 7
%ﬂii °1oH A Al 1404011 el Hﬂ :—%4 MD} I‘JHBLE 137, ok, 191

A ‘E‘z_“@ /\1 /\@751 SR Xéli‘ o] A= <lsh HMW QWEI 7%—*401 kD EA4,
AAH FoFAISS AA B 2 AEE 3l Adel dieh dissEel AlRtEe Hd= 2
ulgtet. Agofi]l, ol s A 5ol ool sFRitt. ol Y2 AFES] A, A& ofF
SmAB|Ae] HT SHo|A 724 ARE AL E} 2 A, ABYAE FHASS 4
= aF, 28 WA, 74 A 5 AR 2oz 8l Adel FHeoRet A Qv
o A25S, v, FAFMIS Sl ol 2t LE} Gelet FAL2 Aldol Hiet
=E 7Fs/dE &I, Ald ofF &0 tieh A HES AR U, HEETA
FHAISE At FE A, AaE, HAE Ve 28 SHOIM AR e e vl

1) Ngo(2001)& 1A} obso] AFo = QIgh mjsjel 3l&9] X SHolA 71 ket JaelS
gt} E3F Klinenberg(2015)= ARSj&o =2 19w 1 1°1 7 g e =R Ei kot AMd
< 95t} E5] A8 92014 AN HeHAE 5 7 =2 It HISS Aok At
E SHeE FHoPo| digt A7t BEE AX5HA E}.

2) Smith & Notaro(2009)i= “gofiQle] Ao = = o= B4 HY F53) Ay HiA|= Qls)
A BT E3F Peek & Stough(2010)= A28 Z oA AolQle] 37t AAIH o= ¥ty
HA] Fohl 922 AHSHLE A5 (2017 158) FA] ool A4 &5 Algtoz At
Al tBi8o] E7FsstAY 01 ol gla= AlAISHIEh

3) Masozera et al.2007)& AAE X]Oﬂoﬂ*i S5 mo7F A5 IA YePtE SREAS Bl HEen,
Fothergill & Peek(2004)= ‘?JLJ—} ZF7] Bgo] At FHoRgdol 9 124 20U AASHL
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St g S0, FEAAS, YA FAS, =<l 5ol ol sigdtet. A Aol
Ar 2ol A= digo] A Ay AEE oA os At £3F 2 A At
AHSAAS] k2 R HFASO M2 FES] AdS 2T 7s7de] T
o|A}9] =0]E =3lo]H, XHL]-_,qObq]_a_: O] LAVS]EHA - A A - AFS| AA A - A E LA ]
opgom TR 4 gtk Tl o]t 3L AUFHAES XTH o olss] It of
27 BRoln, A% AEEA4E o ol Aizo] gl whet 224 Ao} Was)
o A4 PelulolAE T 9 qkde] 7R, A3k 9935l “RbEFekAS ol
otoq, of=lo], k2l, FoliQl, ALSS 5 A -ARelH - FAIA 810 Qlste] Ao 3
OFgh AgroR Aol Itk olo] B AT HBATY 97 Eiet A U b
7129, 5 B HPOIA AASks PAFHMAIS M, 1Eal - 1-E SRolA B Tk
3 BAHQ FANEE YO Iste] 1K, GRot-ojdlo], HAEZ, Fofel, o
2ole BAtpto R AR FAKOR WAe} Fgot-ojelols ATASIEH ek
2, golele AAE HOPHS, ALEZL ASAAE FHoPdS, =S HRATA Fop

|
J

3. MtFfASe| SN 2ot w1

L

Aoz et wsf= il A4 Yozt 33 @RlolA FA- 54 - SAtE= EA4S 7t

2ok, wofl= FARIA R B4R 901, E4 Ao REEA o R HFEE S Helt
olof A AFoME AHS BZH FA(spatial phenomenon) 02 QlA5k= H+
o] Bl Ut 53] AAF AT A HAo| #55HA x| H), A9 Q-

TZ, FAE, AdTE, BAAHA J2A, e W ALY & 5ol ek 54 St
6‘9 T AU A PR e = AR o] iAo s HEE o AL, 0'16%0}’01?401

SAA Y FAGR L} ALES FHOE BEX 5 9low, AA5FH 2=l
]*Q' A 59 2o et E4 Aol wxHe=w JFE 4 Stk
webA AdEFSH FMde ZAle AdFAIS] TRzl tigh =204 H Yo7t

Q

—_

4) Houston et al.2015)& Agt AFUACI oA FRg240] A27} wjsie] Aol g AsizIckar
wac

5) WY WA QAHPAE ol Bol7t ALGEIT). SRS A QhRAkL] SIRle.
2R Atjdoz Bovt 8ad A 1Yok Awd §olz ofsid 4= Stk el & Aol
AGIIE ATAS & BUHAS NS A Bl AP B4 Aol =,
AEFASS At 2 2] o, AR A 72 D 73, JARE, HefsE sgola Ao
o2 ¥ 22 FOMS /11 AUeke oulict
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FA% A2 AGFHASY 374 A2 Ad EA Al Sse] SATrIR w24 2wt
ZdRith= Aol Y Z] oA B=9] FoFAISe] SAl0 FsiE U2 A% N
A 82 dol A4 tig A= olojd 7hs/do] At ®3 2t am &5 5 A
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s MY Ak 1S 7FssH sk 34 2R 48Rt &,
S BN AEE B R At 2AE A

TAHCE FHAS A A HEet HiEe mefesH, Y

& EASP 23}
S

T 999 S EE
2 E8E & AUtk wEA AR ASe] A W oftol YFE ] loH, 1y A9
Het 31 FAHAIE melohe A2 AR A 409 A ALY <A
7t 4 4 Stk
AnHog F7HE EAL AFAIS] gt B8 H&(targeted policy) AAE
7FssHA gt HUAIS 138 4 HES 1Eot, 8-ty - m-FEAY FAZ A
0 9HA 2ot 4= Sk A& =01 I PA YRAY, FolQl YA, FHE FHIA Y

SRALES
20| A FEES B2 S 9o o]
&

6) ol= Aol FHdS Astol= Zo] ofye}, AZE P /(substantive equity)E F3Foh=
Ao = olsfdrt. o]o] sl Braveman & Gruskin(2003)> FH4S 543 viEo] ofd 8
715k vt o 2 AJoJetyl o, Flanagan et al.(2011) GA| 378 FHobd A|4=5 &3 A5 A o]
A2 JIE fAAshS Bk
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(B 1) ZESEXKX|= LY RFUASO| ot =g MY et
el HHY HE Rt
1 B LAFHIAS Fd T Y 24 2025. 7. 16.
2 | AGFHAS A 2 2017. 7. 13.
3 |AFEA] EEFHAE A 2 2023. 10. 13.
4 | &2A FAFLAS A AL 2 ALY 2 2025. 11. 21.
5 FET ATFHAS A 29 2017. 6. 30.
6 | YFAl FHFHFAZON ek kT A =2 2025. 11. 14.
7 | BT ATFHHAS XY 2 2018. 8. 31.
8 [SHT MHHUAS HHSHFAT AU 2 2024. 12. 30.
9 | ZEE FHFHIAZS Aol ASE 2 2025. 12. 17.
Ot FREEAAE A 97 2 AR F4 F2o) wras Ago] etk uFA}, F

A, A2ES & HARA BYE AGFHIASS ddo=E i Aol Ad4do
==L Qi of2fet WAl 7Y HAYS] B @] A kEole RSk, Al
9% Zl AFH AZE F24 08 Wgshs Holle AV it S3] AEEEAA =
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