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Vulnerability assessment of drought of small island areas in Korea
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ABSTRACT

The purpose of this study was to evaluate vulnerability of drought in small island areas. Vulnerability assessment factors
of drought were selected by applying the factor analysis. Ninety Eup/Myon areas in small island were evaluated to vulnerability
of drought by entropy method adapting objective weights. Vulnerability consisted of climate exposure, sensitivity, and
adaptive capacity. A total of 22 indicators were used to evaluate and analyze vulnerability of drought in small island
areas. The results of entropy method showed that winter rainfall, no rainfall days, agricultural population rate, cultivation
area rate, water supply rate and groundwater capacity have a significant impact on drought assessment. The overall
assessment of vulnerability indicated that Seodo-myeon Ganghwa-gun, Seolcheon-myeon Namhae-gun and Samsan-myeon
Ganghwa-gun were the most vulnerable to drought. Especially Ganghwa-gun should be considered policy priority to
establish drought measures in the future, because it has a high vulnerability of drought.
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1M B AR Aol 4] ATHFS, BAGS B W} W
Ab7F IEk (Kim et al., 2016). o4 7HEO.R QI8
A A ATH o ek A2 Z1HekE o wel Z)Fuske] dRros He uwa glojehs o

sto] A AlAl= 7HE, &<, St 34 52 Aslie) 714 T BT glo] Thath-8-& fIgh A&AQI o] 8
o|¥fo] Hlo] WSl Qltt AAA s 5 7Ha T s}t (Kim et al., 2016; Sun et al., 2013).

iAol mlsh x|&Ado] Am, 1 FFHA7E 27 EMAGY] B, AFAQA 5 she dgol
o] 2 ASAAE WAl AN AT Kinetal,  vlofs STEAo] Aol oleiel AL A4
2019, $2uiets FFRste] Gz e WAl 9l 9ol ofiy] Y] JEOE g ® BE @
E7h 7k o3 BART R A7) W ASAE Aol AAshe, B 9 Ak e AAishe] Fiok
o] & =3t 7Eo] WAkl Q1o W, 2014~20154 7HE 3t} (Lee et al., 2014; Moon et al., 2010). THEE2] &=
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S7k BIs] WASEATE o]o] et vk 4B
(Lee et al, 2014), =& & 7% wAE si4st7] 91t
Al 9 F4 Al 2"o sHY E]o] 913 (Han, 2015; Kim
et al., 2014; Lee et al., 2018; Moon et al., 2010) 7}
geatr] gig =ARele] FHorge BT A
REgh Agolth. IavbEe] muHom s
el A 7k gs A2 St A2 o
& Sgalof shul, o2 YIS L THEOR Q18] U
T 5 gl chR 5] die B Ae Ho
B717F Add e ojof 3t} (Kim et al, 2019).
Fop o] AAe ofz] Ropol Al TrepsiAl AMEE T
glom, 7 Aol mEsH] Wie] chkat mlo] &
Ajsty, UubA 6 & IPCC(Intergovernmental Panel on
Climate Change)@} UNDP(United Nations Development
Program)®] Z°F4 7Hge] wel AMSEITH (Hwang,
2012). UNDP (2005)= 7|$HI3} FHoFAS A|AH 0]
A 71Fust 436l diE vdEet 4%
S B, o5 adlof tigt 45599 el =
e Fa HpAZe 71 Fuet] o3t B G
& Zol7] 91T o3 vile] $H& £3 ek 7]

sW3lo] EA w w7
B9 2 <= g A
=2 14—40}‘# H‘?F*é B7HE ¢l 71$“4§H
28 Gt ASRAN SRS A
St o FF = o Ue 0431 —‘%—Er% 3
sjjofF gtttka Er} (IPCC, 2001; You and Kim, 2008).
2| 7haoll ek Fefbd kel gk ohefRt At
7} 133 Ik Kim et al. (2019)S FAE B4 4
AE=Y 7S A&sto] A= AF 7k FoF
A BAS 905kt Park et al. (2012)2 7HE =&
4 Aok MR FoP A4F 4SSt
A9 7hs AEEE H7H6lg e, Yang and Kim
(2013)2 Wato](Delphi) 7|4-& A-g5to] Y57} £
o] 7h= FloFd B7HE A =X GS W
o= 3 FHokd Wl ALEE Lee et al. (2014)7F A
ghd e AlQhE EAX YL q%}gg {2 BzeE A}

4 B $0TF A BB Ao, 4

(Vulnerablhty Assessment Tool to bu11d Chmate Change
Adaptation Plan) A| 28] 7||Fsle] FoFA H7) =3
2 &85} Q) O WK(Lim, 2016; Park et al., 2017), =4
#1919} 49 DBF50| ol FelaL, 2tel 4wt ol

VESTAPE &-83F ok Hrl= o]y AAo|th
ool & Al Qe Fol wAx ol
R al 71
ZW—OPO# 7‘““4"1 FeAE A8 A A
kil AR THE

=

Al
o B7hE AASHAT B 7HE ok
HEAG Bo =AY 2EY DS Y 5y
o 7|2A8S AT Tt
2. A4y
2.1 SRR Y R4
it 0w e EAA RSN BAE Wi,

AFERAAE B wol ARE A 109o] Ayt £AS
Aefet mE Aroltal Wik AlE 55 TS W ol
o} o] Aofgt 4 glow), Eak ARE A 10do] Agte.
W, NS 2 A E o] AR o] SR EA] ohy
3t =A EJF E=A A Hof ESFEICH (Park et al., 2013).

1 QoA EAR| 0] 7he Fopy BAlo] 2
AFIAIR, Al 2= AlQldh A5 ook Al
o] AFHow Aol &1 B9le] EAA S ATy
Aoz A4tk AT 07 &
2, N =(A, A5, A, BE, 39, A5, 1471
Aol 3L 07 &, 81U W lpoiireles A
gotglem, 1 Al A Table 134 Zch

B o) BARE mARe adAel & B
olm, =B PP IrAF AN NSt v
QF VESTAP 2185 Z-gsto] 2A2g HPshde
™, VESTAPOA d& 4= gl dlolE= 2 A4
SAAE 9 FFHolE 2 (www.data.go.kr)of A A}
25 Hebsto] ARGkl & ATkl ARER W
A7 = Table 22} 2ok
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Table 1. Study areas of small island in Korea

Si-Do Si-Gun Eup-Myeon
) Ganghwa(eup), Seonwon, Bureun, Gilsang, Hwado, Yangdo, Naega, Hajeom, Yangsa,
Incheon(20) Ganghwa-gun(13) Songhae, Gyodong, Samsan, Seodo
Ongjin-gun(7) Bukdo, Yeonpyeong, Baeknyeong, Daecheong, Deokjeok, Jawol, Yeongheung
Jeonbuk(1) Buan-gun(1) Wido
Yeosu-si(4) Dolsan(eup), Nammyeon, Hwajeong, Samsan
Goheung-gun(3) Geumsan, Bongnae, Dongil
Yeonggwang-gun(1) | Nagwol
Jeonnam(41) Wando-gun(12) Wando(eup), Geumil, Nohwa(gup), Gunoe, Sinji, Gogeum, Yaksan, Cheongsan,
Soan, Geumdang, Bogil, Sangil
Jindo-gun(7) Jindo(eup), Gunnae, Gogun, Uisin, Imhoe, Jisan, Jodo
. Jido(eup), Jeungdo, Imja, Jaeun, Bigeum, Docho, Heuksan, Haui, Sinui, Jangsan,
Sinan-gun(14) Anjwa, Palgeum, Amtae, Aphae
Gyeongbuk(3) | Ulleung-gun(3) Ulleung(eup), Seomyeon, Bukmyeon
Tongyeong-si(4) Sanyang(eup), Yokji, Hansan, Saryang
Gyeonnam(23) Geoje-si(9) Irun, Dongbu, Nambu, Gec.)]e, Dundeok, Safl.eung, Yeoncho , Hacheong, Jangmok
Namhae-gun(10) Namhae(eup), Idong, Sangju, Samdong, Mijo, Nammyeon, Seomyeon, Gohyeon,
Seolcheon, Changseon
Jeju(2) Jeju(2) Chuja, udo

Table 2. The sources of index to set up the vulnerability assessment

Factor Index Source
Maximum number of days in which continuous no rainfall| [VESTAP] Model: HadGEM3-RA(RCP /2001-2010)
Precipitation in December~February(mm) [VESTAP] Model: HadGEM3-RA(RCP /2001-2010)
) Precipitation in March~May (mm) [VESTAP] Model: HadGEM3-RA(RCP /2001-2010)
e?cgg:;tfe Number of days in which 3-month SPI is less than -1 [VESTAP] Model: HadGEM3-RA(RCP /2001-2010)
Number of days in which 6-month SPI is less than -1 [VESTAP] Model: HadGEM3-RA(RCP /2001-2010)
Number of days in which 3-month EDDI is less than -1 | [VESTAP] Model: HadGEM3-RA(RCP /2001-2010)
Number of days in which 6-month EDDI is less than -1 | [VESTAP] Model: HadGEM3-RA(RCP /2001-2010)
Population Statistical year book of local government (2017)
Population density(person/km®) Statistical year book of local government (2017)
Residential water consumption(thousand m?®/year) VESTAP (data modified)
L Cultivating area rate (%) VESTAP
Sensitivity - -
Agricultural population rate (%) VESTAP
Fishery population rate (%) VESTAP
Groundwater consumption(m?/year) Groundwater annual report (2018)
Water pollution load (point+nonpoint)(kg/day) VESTAP
Water supply system rate (%) * National Drought information - Anelysl contr
Community water system and small water supply system rate Open data portal
Capacity of groundwater VESTAP
zzx;l;s(t:ﬁ/; Maximum capacity of reserI\I/ltg]ir for water supply (million VESTAP
Financial independence rate of local government (%) VESTAP
GRDP(Gross Reginal Domestic Product) VESTAP(data modified)
Sewer supply rate (%) Statistical year book of ézita;l government, Open data
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(Kim et al., 2019). 2=9] 17| 7|(Ranking), 573} H4:

(Z-score) W A A 24 (Re-scaling) HHo| E3

2 98 2 AgHr) &

e

o}

A= =AY A=A
WO Ha3le] 2AE 7|32 uzde 4 HoL
g o 7} x| WS sHto R dlo] BED

[¢)
=

il

sgom, ot QA gro] B 0-1 Afo] 9] AT
ol EAste= 3ty AAY A2 223 YRS
theat 2.
o x—min(:c)
1= max(x)—min(x) M
. maz(z) —x
1= maa:(x)—min(a:) @

o]7] A, I = Standardization Index (£33} #|)

t} (Kim et al., 2019).

2.4 X|®2| 715X APY

FoFg A58 APYEHE BHgol A Brle] gt
TREE Yulst= T A|(weighE 2Ad= A
- 8 o}u} (Kim et al., 2019). 7}&32] 4 % o
AEHoE HE7LY] 1S EYRE 7HEAE AHgs)

= "ol ﬁ]—ﬁ} B4 ¥ (Analytic Hierarchy Process,
AHP)¥} duto](Delphi) 7|¥ Fo] &=L 3o,
&2 AFolA s Aol mig- Zhdsial oA A}
7} olajsty] HlaLE 41 =T (Entropy) 7HE
=2 WS Aeslgc) oieg,q HIEHO o Al A

1999; Seong and Byun, 2016). A EZ 3] HFHL2 oA
Bl FpA a4 WASRL Fojx
Hlglo & 71222 AAsE & Q= Aol A=
2013).

E

= "y olt} (Choi et al.,

2.5 Fod &t

ok o] Holi= Fig 13 Zrow, BZslE H7kal
Zpo) 7FERE Het] ZF A 4E AEste] g SHss
:’L

3o 7t S T9 HE 4 3)F o]8sto THe #
Oy A4+ AbEste] WSt 7 A5 AHEA
L VESTAP ZZ 139 7}Ez|oky Bajstiad] AHg
ste 7HEAE ettt o ot mEe
a5t Yrh= FHokd Brt A vigoz 3 A
dof sl AAqt o3 22 9@ A5 WFS ™S
=d 83 712 A2 29 5 7] el 2§
=7} =t} (Myeong and Yi, 2009).
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A= AgHe A5

A1 (3ol b Mg E 2|5t VT EE 2|40
Hee A4HTE Yo 7fEA7 Folr Aom
o] ¢lth o)== Fig. 19] FokA Mgz E& 2413]
bt Ao g 7323} A|Ado] w7t &4
2 AAGTFLS 7oA Ho, AR FFo] L =
 FAHA Fd A7t ALEZ] wjZelth (You
and Kim, 2008).

Climate exposure Sensitivity
l |

Potential impact Adaptive capacity
|
Vulnerability indicator

Fig. 1. Definition of vulnerability.

3.2 1t
3.1 EMX[Y 718 FFEEHIF XA

g Aekaml AE A4S Sistel WA,
Kaiser-Meyer-Olkin(KMO)2] FEAHA == HAAT}
Bartlett®] -4 HAS AAgto] -SR-S g,
7=, Ae5d) 32 QQE Ao tigt ZdA of i
= Tofetdltt. KMO S% i W4 7He] A
7F o2 Wro] o5 A EE AR JoE, A
A49] tpeFdo] 3880 7HE 4= d=Aof gt

£A4 ojn)g BATTE KMO 3 19 77hess

2RAZA 9] oful7t Fil, FAFACR 05 ool &
olB Ao AT Aoz Tl  (Frohlich and
Westbrook, 2001). Bartlett HA2 Q9124 Al ALE-5
L AL A i) FEee Aotk

Gg s AIARE ] Sistel Q1A

agsstc ¥

=
& Agslel B WS
s KMO= 05122 &

A4 5] °ﬂ

A= FEA AR 2 1321.709df=21)0] L, &

o] .000o.% et R?JHHO] 7tsd TE8
Ao g SRIE Ut W= KMO #54
3t AAZAT KMOX= 0.584, Bartlett A A3} 2=
314.466(dE=28)0] 11, G-0]4=Z0] 0000.% LhEb} @0l
HAs7]o] A3et Aoz HAEglrh Ao
KMO EZX%QE A7 A3, KMOX 0595, Bartlett 7]
AATLE 22 410414dE21), S-0]4=Z0] 00002
IS=at 7—‘4@?& AoR At 7|SeEE, g
%, 2859 I ol gk aQliAo] ARt A
O yiehe|o], gAA QQIEA HAte| what 2l
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‘37]'55 370 AF9lasl, 87 skl 1ejal H8F
o] 79 370 A9l agl, s aqlo] %Q%L«Ui
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Table 3. The factor analysis results and factor loads

Factor Index Factor loads
Precipitation in December~February .920
Impact of rainfall
Precipitation in March~May .563
No rainfall Maximum number of days in which continuous no rainfall .978
Climate Number of days in which 3-month EDDI is less than -1 .965
exposure Number of days in which 6-month EDDI is less than -1 .926
Drought index
Number of days in which 6-month SPI is less than -1 .820
Number of days in which 3-month SPI is less than -1 .808
KMO: 512, z%: 1321.709, df: 21, P-value: .000**
Population 915
I t of
mpact o Population density .897
population
Residential water consumption .764
Cultivating area rate .869
L Agriculture and Agricultural population rate .807
Sensitivity ; .
fisheries Fishery population rate -.685
Groundwater consumption .480
Wat lit
ater qu.a _1 Y Water pollution load (point+nonpoint) .938
vulnerability
KMO: .584, 2°: 314.466, df: 28, P-value: .000**
Water supply system rate .944
Water supply Community water system and small water supply system rate | -.942
capability Capacity of groundwater .658
Maximum capacity of reservoir for water .458
Adaptive - .
capacity Economic Financial independence rate of local government .866
capability GRDP(Gross Reginal Domestic Product) .836
Reducing water Sewer supply rate 896
pollution PPY '
KMO: .595, z%: 410.414, df: 21, P-value: .000**
Feen 1o Aol HAH HgLUOR sk of YolHel BEeh BYS AA AT Aol
Aok Aol AAHoE S WA S Yk AX gl A=y /WS Agdtel HENS AL
o], AAYES A W FAES FAA A% th A=ao] diE chpde] AwE mejste] 7t
doz s APAATAL] AW B Ago] Fa  lxl5e] FEAS APPSR 1 ATFE Table 40 745}
o 5 Qe AAEE Brkste Aot (Park et al, et

2017).

3.2 EMKIZS| 71 FoH K14 M

HE Fopy M5B AE] skl adRAE
gatol AYE Aol sl 4 ()Z 4 )F ]85

ZFeAE Ed 23 715 kERoAe 1229
A d9x(0.157), 3, 670 53t SPI
7} -1013}9] o] 4x(0.145), 3~59 ZeH0.144)2 7}

SAZE dleaeld AR yebdth RIfHE o
e sdAH1E(0239), FAHAHE(0.172), oY

dotrEstg|A] A33H A5 20194 10€



>
o
2
:
N
qo
N
fol
i
Mo

Table 4. Weights of index applying the entropy method

o—

Factor Weight Index Weight
) Precipitation in December~February 0.159
Impact of rainfall T
Precipitation in March~May 0.144
No rainfall Maximum number of days in which continuous no rainfall | 0.157
Climat
Hmate 0.25 Number of days in which 3-month EDDI is less than -1 0.125
exposure
Number of days in which 6-month EDDI is less than -1 0.122
Drought index
Number of days in which 6-month SPI is less than -1 0.145
Number of days in which 3-month SPI is less than -1 0.145
Population 0.122
Impact of population Population density 0.073
Residential water consumption 0.049
Cultivating area rate 0.172
Sensitivity | 0.25 Agriculture and Agricultural population rate 0.239
fisheries Fishery population rate 0.155
Groundwater consumption 0.144
Wat lit
aer qu.a.l y Water pollution load (point+nonpoint) 0.043
vulnerability
Water supply system rate 0.265
Water supply Community water system and small water supply system rate| 0.102
capability Capacity of groundwater 0.222
Adaptive 05 Maximum capacity of reservoir for water 0.036
capacity ' Economic Financial independence rate of local government 0.158
capability GRDP(Gross Reginal Domestic Product) 0.009
Reducing water
. Sewer supply rate 0.208
pollution

QATH&(0.155), A5H AHEF0.144)0] THEA7E
A Ao, ABES ASH0.049), 29
BERH0.043) 157 A A E ek A
oz wn BAY AREC| AFAT ¥ A
T AL o 2 glom, o] Kim et al. (2019)¢]
2 3 A EAE bR HoF
R IR
Ao A 99
melh ol el Ful gl WZEe]
g ol AZE AN AA ¢
AFH5FS Zol ol BE Bag

¢

A EIQlom, Y] FA44H0.009)2] 7R 7F 71
Al AR E AT AR oA Thgoll t8-she A
= 7] $EiAe ek BaEd Ask
Tag 29dS & AFEHNE FE ==
ol AT rEGE EAX A v
Aot i geAldS ofgstar AN whe
Tt ot FPAES B8 989 T Ae
01022, AAA A58 FAAZ]7] YallAd= A
& w0l 7'l &

AHo g FEE ook oS & 4 Ut dE=Y
FAE AR5 e

g HlolE o] A gk
of sl Fo7t 2
, o] 7¥E Wyt
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Seodo-myoen, Ganghwa-gun

no rainfall days
Community water system rate 0.3
Maximum capacity of reservoir
for water 0.25

Precipitation(DEC~FEB)
Precipitation(MAR~MAY)

Sewer supply rate 0.2 3-month SPI

0.15

Capacity of groundwater 6-month SPI

‘Water supply system rate 3-month EDDI
GRDP 6-month EDDI

Financial independence rate Population

‘Water pollution load Population density

Groundwater consumption < Residential water consumption

Fishery population rate Cultivating area rate
Agricultural population rate

Chuja-myeon, Jeju-do

no rainfall days
Community water system rate 0.3

Precipitation(DEC~FEB)
Maximum capacity of reservoir

Faard e Precipitation(MAR~MAY)
Sewer supply rate 0.2 3-month SPI
0.15
Capacity of groundwater 6-month SPI

0.1

‘Water supply system rate 5 3-month EDDI

GRDP

6-month EDDI

Financial independence rate

Fig. 20| A= Z|ekAjo] =2 27 AR
o] oF& 3t 27 E=A|R| o] —E—EE
R H]Lo}oﬂ:} _Ao]:k]o] ij‘

/3 209] Foll glom, 70@4“’ 137H %‘?ﬂ Z 909
o] o W7t At AL AR T, AjHoR
o2 =AAAo] 247 Aol BIs 7HE FH R0l
= UEh, 3 SRS A A A $
X917t i EojoF & Ao g HQIth Fig 31} Fig 4+
Aot gl e] Ths FO A=E E=AISHT

Seolcheon-myeon, Namhae-gun

no rainfall days

Community water system rate 03 Precipitation(DEC~FEB)
Maximum capacity of reservoir & g gn x
for water 025 Precipitation(MAR~MAY)
Sewer supply rate 02 3-month SPI

Capacity of groundwater 6-month SPI

Water supply system rate 3-month EDDI

GRDP

6-month EDDI

Financial independence rate Population

Water pollution load Population density

Groundwater consumption ~ Residential water consumption

Fishery population rate Cultivating area rate
Agricultural population rate

Dongbu-myeon, Geoje-si

no rainfall days
Community water system rate 0.3 Precipitation(DEC~FEB)
Maximum capacity of reservoir

Precipitation(MAR~MAY)

for water 0.25
Sewer supply rate 0.2 3-month SPI
0.15
Capacity of groundwater 6-month SPI

0.1

‘Water supply system rate 3-month EDDI

GRDP 6-month EDDI

Water pollution load Population density

Groundwater consumption Residential water consumption

Fishery population rate - Cultivating area rate
Agricultural population rate

rate Population

Water pollution load Population density

Groundwater consumption Residential water consumption

Fishery population rate Cultivating area rate
Agricultural population rate

Fig. 2. Drought vulnerability comparison between vulnerable areas (seodo-myeon, seolcheon-myeon) and good areas (chuja-myeon,

Dongbu-myeon).
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Table 5. The ranks of vulnerability assessment of drought(1st~20th)
o Vulnerability Climate exposure Sensitivity Adaptive capacity
Area Score Area Score Area Score Area Score
1 Ganghwa Seodo 0.15 Geoje Hacheong | 0.84 Wando Gogeum 049 Ganghiwa Seodo 0.15
2 Namhae Seolcheon | 0.12 Jindo Jindo(eup) 0.83 Jindo Jisan 049 Ongjin Bukdo 0.16
3 Ganghwa Samsan 012 Namhae Nammyeon | 0.82 Namhae Changseon | 0.46 Ongjin Deokjeok 0.19
4 Wando Gogeum 011 Jindo Jisan 0.82 Yeosu Dolsan(eup) | 044 (Ganghwa Samsan 0.20
5 Ongjin Bukdo 0.10 Geoje Yeoncho 0.81 Goheung (Geumsan 044 Ongjin Jawol 0.23 =
6 Ganghwa Songhae 0.10 Geoje Nambu 0.80 Sinan Jido(eup) 0.42 Ongjin Daecheong | 0.25 2
7 Ganghwa Gyodong 0.10 Jindo Imhoe 0.80 Jindo Imhoe 041 Ganghwa Songhae 029 3
8 Ganghwa Hajeom 0.09 Geoje Sadeung 0.80 Jindo Gunnae 041 Ulleung Seomyeon | 0.29 g
9 Namhae Seomyeon | 0.09 Geaje Geaje 0.79 Jindo Ulsin 040 Ganghwa Yangsa 0.29
10 Sinan Anjwa 0.09 Jindo Jodo 0.79 Ganghwa Gyodong 0.39 Ganghwa Gilsang 0.30
1 Ongjin Deokjeok 0.09 Jindo Ulsin 0.79 Ganghwa | Ganghwa(eup) |  0.39 Ganghwa Naega 0.30
12 Ganghwa Gilsang 0.08 | Tongyeong Hansan 0.78 Sinan Jeungdo 0.39 Ulleung Bukmyeon | 0.30
13 Ongjin Jawol 0.08 Goheung Dongil 0.78 Namhae Seolcheon | 0.3 Ganghiwa Bureun 0.30
14 Ganghwa Bureun 0.08 Sinan Jido(eup) 0.77 Ganghwa Hajeom 0.37 Ganghiwa Yangdo 0.31
15 Ganghwa Yangsa 0.07 Yeosu Samsan 0.77 Sinan Palgeum 037 Buan Wido 031
16 Ganghwa Yangdo 0.07 Yeosu Nammyeon | 0.7 Wando Yaksan 0.36 (Ganghwa Hajeom 0.31
17 Nambhae Samdong 0.07 Wando Wando(eup) | 0.76 Jindo Gogun 0.36 (Ganghwa Hwado 0.32
18 | Tongyeong Hansan 0.07 Geoje Jangmok 0.76 Ganghwa Songhae 0.36 Ganghwa Seonwon 0.32
19 Sinan Imja 0.06 Jindo (Gunnae 0.76 Ganghwa Gilsang 0.36 Ganghwa Gyodong 0.33
20 Sinan Jido(eup) 0.06 Namhae Samdong 0.76 Wando Gunoe 0.35 Namhae Seolcheon 033
Vulnerability Climate exposure s
Foryns 053
[1-0.01 %' g-::
[] 0.04 .
= oos = o7
= o.07 B 0.59
[ o.08 = 0.60
[ 0.09 [ o.61
Bl o.10 I o.62
‘ BN 0.12 - B 0.64
Hl 0.15 I 0.66
U=
[]0.25 I
[]0.26 [Jo.15
[Jo0.28 []0.20
1031 [Jo.29
[ 0.34 [Jo.30
035 [ 0.31
[ 0.36 I 0.32
¢ o3 ° Il 033
I 039 I 0.47

Fig. 3. Drought vulnerability map in Ganghwa-gun.
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Fig. 4. Drought vulnerability map in Namhea-gun.
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