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ABSTRACT

This study assessed flood risk in South Korea according to Shared Socioeconomic Pathway (SSP) scenarios, applying a
definition of climate change risk derived from the Intergovernmental Panel on Climate Change. The number of districts
exposed to high flood risk will increase in the future under a high-carbon emission scenario (SSP5-8.5). Fourteen (4%)
districts were considered to have high flood risk during the baseline period (2001 ~2020), but this number is projected to
increase to 76 (33%) in 2021 ~ 2040 and 96 (42%) in 2041 ~ 2060, out of 229 districts. Findings of this study highlight the
importance of transitioning to low-carbon scenarios, as the number of high-risk districts decreases over time with SSP1-2.6.
It was found that future high flood risk is driven by increases in the number of days with more than 500mm of daily
precipitation in vulnerable districts. Additionally, some vulnerable areas have annual maximum precipitation ranging from 200
mm to 500 mm, but the design rainfall (threshold) of rivers and urban is lower than this value. The results of this study
provide crucial information for national and local governments in the process of constructing climate change adaptation plans.
These findings can assist governments in prioritizing financial support to accelerate climate change adaptation and reduce
disaster risk, as well as improve design standards for flood protection in riverine and urban areas to reflect future climate
change trends. Local governments can use the findings to make informed decisions when selecting appropriate adaptation
measures by analyzing high-risk regions and indicators for adaptation policy and infrastructure development.
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£ AsAEo] w2, 201097 € 20198714 F8 A
A Yol FholL EE 1 9,0632Y(53.8%), T
1x 2,412 94(35.2%), H4 2,2489] Y(6.5%)Q Ao=
UERETHMOIS, 2020). ©] & E4-5 filels eE7 5
7F AAsh= Hlgo] & W3 Ao 89%E, & wHl
a7} e AAstaL et 7| FHSE s S5
22 & W Ao 4ok g Ad Ao A
7| sto] et FE 7+ F oAl (Intergovernmental Panel
on Climate Change, IPCC)= A|6x} 7} H 1A (ARG)ES
Sl A =71 15°C Hrh 2°C i 1 T5= <
St 9 5)j7} 1.4 ~2.080 Z7}slal, 3°C A5l 2.5~ 3.94)
7T Aoz APt 53], A7+ 28} 4°Co] =
oA A AlA A WA oF 10%A St -} 7HE
Y s/l B F7E Ao AYFTHIPCC, 2022).
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o Zasth F R AW AR 715 97 S o
g aRFHOE $9Y% & = B, AYFoz A
Aot AL Ysty] HRo] A= Hee] Y7 w
A @23 WL Besith AR gor T
23S BASts dii A7, AR1A Aote] gonz,
PP hGHRE ALY AT Mt 2aa Hh )
ol dg] o]gxo] gitk(Chen et al., 2020; Dabanli,
2018; Ferazzi et a., 2021; Gregor-Gaona et a., 2021,
Quesada-Roman, 2021, 2022; Santos et al., 2020; Sun et
a., 2019). A FR= AR He] F24, vF2A, A
= ML Aty Yot RS LYz
Ao A BrE o] AESith(Hu et d., 2017,
Kappes et a., 2012; Mazzorana et a., 2014; Rubio et a.,
2020; Uhe et da., 2019; Usman Kaoje et a., 2021; Yu,
2017). FARE A 715H7] HghH S AAE 9
3 715s} ok Wyt =(VESTAP)E 53 FoF4
37t A} A =g A ZFo) AlFstal Aok 1y
FETFIEE A7t #EH AT FRIF E85h1
TAZE ol A= S E E-go] a7H-

2 dAFE F3BAEAHA A Z(Shared  Socio-economic
Pathways, SSP) 7| H3} Alu] oo whE S-2utzte] &
g A5 Hrlstal Al-37HAR1 2lA=9] ¥l Tt
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204041, Z0|E 2041 ~ 2060 02 AA5ITH
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T FUPEE E8oto] PP+ W 35 223 A7
S gt 724, ¥R, Axd HgH =9 94 A
dS AGT 5 S AR 7|HqH}. T gAa A=
L 15 E TP EE EEoto] 1EE 0 FY L A9t
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F\stel] ofgt $ 2 BrkE 9 elae) A
doll sl ZAfskich iRt st R4 7]+t
gaTo] sy thEaL o Zb Atupet Ao gt
e H7F 92 thofstth(Marin-Ferrer et al., 2017).
713ust g EA FARAQ 7| THsto] Bt 3
B7F ¥ 9 A (Intergovernmental Panel on Climate Change,
IPCC)7} 7|19 W3} H7 BIAE Soff At Az
MES AAIsHAt. IPCC 5% 7} EI1A(AR5)E} ofof
A &%d 67 W7l HIA(ARGE 71FHs Blaag
3l A (hazard), =54 (exposure), ¥ 2FA](vulnerability)2]
5G] olof Al A elkArIPCS, 2014)
A YA L3](European Commission, EC)= A3 3
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Table 1. Indicators and their weights for flood risk assessment
Composite indicators Individual indicator
Division | Weight | Sign |Weight Name
Ratio of historical and projected rainfall to 50% design rainfall* of river basin
1 034 (Historical and projected rainfall /design rainfall, dimensionless)
*50% of design rainfall corresponding to the river flood warning standard of the Korea Ministry of
Environment
Ho 023 Days of historical and projected rainfall in excess of the design rainfall of river basin
Hazard 0.35 (historical and projected rainfall > design rainfall, days)
H3 015 Ratio of historical and projected rainfall to design rainfall of urban watershed
(Historical and projected rainfall /design rainfall, dimensionless)
Ha 018 Days of historical and projected rainfall in excess of the design rainfall of urban watershed
(historical and projected rainfall > design rainfall, days)
H5 | 0.10 | Mean annua maximum rainfal of historical and projected period (mm)
E1l | 032 | Area of building exposed to flood risk area (m?)
E2 | 012 | Area of agriculture exposed to flood risk area (m?)
Exposure 0.34 -
E3 0.18 | Area of road exposed to flood risk area (m?)
E4 0.38 | The number of people living on flood risk area (people)
V1 0.32 | Ratio of flooded area in the past (Flooded area / administrative district area, %)
» V2 0.19 | Ratio of impervious area (Impervious area / administrative district area, %)
Vulnerability| 0.31 - - -
V3 0.32 | Ratio of built embankment length (built embankment length / planned embankment length, %)
\Z: 0.17 | Ratio of old sewer length (Sewer length over 10 years old / sewer length, %)

Stk o] AESL 4 Wi 3U Hrf F9(Zhang e
a., 2020), & 73-9-=F(Allafta and Opp, 2021; Nasiri et al.,
2019), -4 & 5°] Uk o] A#xE°] gt EE 2,
FTol o= TolE A% F8H%e] w2 Al
oo ms W 7lsAlo] A1, 7FoTo] Yty e
o] & wof QA o & a7t WL 4= AUrk= oA
o] AZ71= At o]0 whEh, W[ o] o] B4 WolE
At F2EY AAGTSHIARS Lot A B
o] 2¥sh=A Hehd 4 Qe ARE AFY Fart
Uck TR, & NER HO] et AL A3 A Y
Y ol FUX(Bigi et a., 2021; Nasiri et al., 2019; Zhang
et al., 2020), 8 43(Sharma et a., 2018), AFAA 4=

(Zhang et ., 2020), AFY AZE & AR Y WF, =3

et 2=

HZ(Bigi et d., 2021)7} 22 FHTLY FAXAEE F
Festot. FHE BT AR TS % o
FoF AHof| HAYst7] wzoll 1efiidEe] SHEE &
< B9 4 9EAY E= AAHl AT =&
£ AT a7t ke 9Ao] 1117151914 FoFd A
A2 7] diet ZRRAF A9, A9 W F BAHGRDP),
ANAAHE, AHE(Sharma et a., 2018) o] &&= A
o} o] AXEEL ZF FaTd] AFPH R JFS A

Hﬂﬁmm
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A7) 7HEA A FEL NEH e 544
w2 on RHETE oAFZA HPHS Multi-Attribute
Utility Theory, Analytic Hierarch Process, Fuzzy Set
Principle, Delphi Technique 5©°] U1 EA% whi
Factor Anaysis, Principal Component Analysis, Probit
Model 5o St F WHE & STAARS} NEA 1
MR A o R A7t 473—% 7Hto® s =
Z3l= oAZAA v Eo] dg &85 1 ot 9AEH

HHHZE oA AZE3S ‘:‘H(Analytlc Hierarchy Process,
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AHP:= 7HHsHY B3t o] 2% ZAR AREHo] 8
He o 246 A8 4 e #8824 2ot o]
of & dFolM= S E AR VA A A
8 o2 SJAHEA WY 5 AHPE 853tk AHP 24
= S HEXAE S &=, 719Rsl faa Hrh A
ol 109 o9 AgS 2L U= 9
A 59 AE7F 992 AAste] 7RIS AMstla 1
2= Table 10 YeERH AT

A, =&, FIoHd SAARY 7= 42 0.35,
0.34, 0.312 AHg=o] 93fiA, s FFol &
AOE Yoy A& & AolE HolR= AUt
S Foll =7 @ AYshd ] AAGSHE 2 vlxe}
AaE U= 1009 ¥1E AAZF tiu] A A 4
= HlE&(H) T 1009 W= HAL=F 50% 27t 7
A F(H2) 7NEA 79 75X 7F 22 0.34, 0.230.2 =7
AP E QAT WHA, sk 9 AR O] AT 23t
Heot F=g Yetdle JAsERTST o8l 4%
T HE(HI), YA TER 5T 23 5 2 F(HY
NEA#9] 7FsA= ZH7F 0.15, 0.18% H|wA WA 4
Hoioh A9 g dAG glol 497 Eol Wi
£ FE UEhdie A A o AeF(HS) NEA R
V&7 7P B2 01002 AgEo] A H89 &
84 AT 5 A8l =34 MEARY A=
5 AFAFA AT AH(EA), WSHE(EL), ==(E3),
AN HA(E2) o0& =A APE 1 g 74
0.38, 0.32, 0.18, 0.120]t}. QI Hsiet TAH QA+, A=
& A1 JFYo] HuA =A AHEHU. FH N
HARY 7SRl B B4 FIAH HA H[E(VD),
SHAMNGE(VY), EFS HA HlE&(V2), ¥ stdE H|
(V4 €22 A 48 = 1 g2 72 032, 032,
0.19, 0.170]t}h. A AFAY9S el UdE #-
Ao} b A WA g5y WA A#7} B A
A A= AT

do rfo

3.3. 9l5iM(Hazard) =

5019 W WEet FES Yehie gl SuAE
(composite indicator)= 5719] 7§ X E(individual indicator)
£ 83 =5k AAG-F(1004 I E) HiH] A F
o 9 BlEH)T 2A7S-F(1009RI =) 50% 27}
35 4 (H2) MEA = =7} At AT
o Ao BEI] A FATS WolsHS 2

Fele 9544 W 7wl WS Uehjs x| ®od,
AN E RO o] oo B HIT AR
B 9 23 49 A S(HA) AEAEE B4, 254
o WAHSERLOTE YAgoR B8] ®A 2
4 Hol5 e YolE A5 Awe} MES Uehy
£ Agolth. o Hrj U Z9EHHEL HH B £A] §
o] o] 528 THFA ke AmEA A oA Wi
4 Qe o Ho BeFold,

AN AEA T AL 97 AN R (raw data) 2 7]
zoAwo} Rl AR, AT AoF 5 7 FAE
oF Aoy B4 2lAa YARS BRIAYT. A4 N
WA F30] ALGS RE AR BT RS A
2 gexg G4Es 5U57] 98] 2207 BHT o
92 Wgkslol AXS APEaITt. 7159 (2001 - 2020
)e] 9 Aot A A9 20d ol AAES
AT EWATBEL(ASOS) T2AREY TESHA
T2 Yad QAZES b 9 AshE] AALSE,

A @ astAe] AARSE P S BREF
38519}, AAZLSFe AR A AT 714
1004 W% SEoFS H4 EYA(Fg. 3)
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S A A Sl GEVY Gumbel EE7F Ao
T AR BT AbY BEA A wEt R E ¥
g Gumbel £X2 A3E &8st 25x9 4A(FE)
g2 APSEIH(Fig. 5). EAIAY R A5k 2

filo

10 ¥R o

ol

HadGEM3-RA & glo] 9Jst 1
A AT ArE 8ot TS EE BYo] ¥
o] 37+ Hdoto] 2297 PAHFE SYZ wHTsio] H,

19

20204)9] 24X17F A% A7k & Foh A 79wkt o Ho
A 9ol WA AR 1A A&AIZ A 9%

& FEAD T 4LY U VIS AQER Ao
wlg71 ol S 8atct of Wl da ojzl Heslet
vigo] 283

EEZ oFlal B9 A HE S AR
= 2ol AR AH= oY vl Al FeFE AE3HA
e AA A8 7t HoR A 71¥H
gk Alue| e Agka A2 9] SSP1-2.63F 1k A
2|29l SSP5-855 H-8atgltt. 71E A=t vl Az
7158t Ade 98 A3l SRAIT(H)F 7HEA| F(HL ~
HS) 478 A2+ Fig. 60 HErlilth

3.4. =£M(Exposure) 1=

2 80 =E55He Y FE2E UEtde =54
FTAAHEE Y Y MEARE 83 S5 Ul
MO NEA E= = A G YA AFE(ED, 5
FAH(E2), ==(E3), AT(E4)7t g Hrhh. 3 A
T =84 ARE L5517 Ysl A4 = A=
Aosttt. & AFoAE B4 AAAAE =7k A
spol g4 ol F2E A 9% 1004 UIE F49)
(flood water leve)XE ) @2 o7 A 9] s}ict. what
A AE5E, s3AY, &, /I 5°] 5k AY TR
o B2 Ao fiA|staL, 11 FEH7F ADSE S50 =
£ 71540l Eorith

L4 NEA R APYS 918 YAIRER E2]2X(polygon)
FeiQl 2HFHO] 100¢ HIE SHAPAE, FER HO
EE(V-WORLD)S] A&E ¥4 =8 Ak, sEZHEHA
£9] 100m AR} At A&, FAE (raster) FE|QI LAFH

1) U] T 1049712010~ 20194) B HSid2 FEAIE 13 874021 9(87.3%), A== 6332 AU(5.1%), 5744 501%¥(4.0%),
7|EF 4339 9(3.5%), AH 621€U(0.1%) w22 FAEHUT 20199, FTAIE FS AL =2 3062 (20.4%), SHH 2709 ¢(18.0%), A
WAL 2469 9(16.4%), 431 1802 4(12.0%) £2& ZAEIITH (MOIS, 2020). &9 =& A2 E Hsjdo] &2 T3AIE, 4
= sPAE AYSHL TTAE & Tl Aldo] obd Hjaid Ald]l RS AASIAH. B3, AEA sgadt 2 AT

£ sl =St
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3.5. F|2M(Vulnerability) 715

A|Qe] T Aol Fet FHE HEdie FHd F
A ®= Y e HEARE &3 =0 vl A
o] MEAEE A T HfA G HF vlE&(V]), =F
A HE(V2), S (V) eFsedE HlE
(Va)olet. FoFd MEARE SHA et AshET
3 A®e} T AARR S5 7HEdl 2297 B
9 = FEFer, IHFIE HA Aol TR
T e 24 2% L7 E Alofsir] Asf WA HE E=
w55

A WA HlE(VD)2 A S 15|

T A FFgol Rt At Az JH<L

AR J-SA=E v T 104 57t 35 w57t
HA 2AwE 5 vHEsHY. dE, 2AEE,

o fu
olrmE 502 Yol YlEo] YFakx Eils WA u]
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APgstelet. shdol AAE AN dolet A X7 F
83 5Pd 4ol9 HE&E YElE sHe&(VI)L &
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Table 2. Classified risk and severity

Color Range of risk Risk classes Severity
08 < R 5 Very high
06 < R<08 4 High
04 < R<06 3 Intermediate
02 < R<04 2 Low
- R < 0.2 1 Very low
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SSP5-8.5 scenarios according to administrative districts

Table 3. Changes in the number of administrative districts by severity of flood risk according to SSP climate
change scenarios
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Count Ratio Count Ratio Count Ratio Count Ratio Count Ratio

(No.) (%) (No.) (%) (No.) (%) (No.) (%) (No.) (%)
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Intermediate 107 47 88 39 66 28 70 31 43 19

Low 79 34 26 11 62 27 34 15 19 8
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Fig. 10. Characteristics of areas with increased future flood risk through analysis of individual risk indicators
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Fig. 12. Results of individual indicator analysis of hazards in historical and projected periods

Journal of Climate Change Research 2025, Vol. 16, No. 1



SEARIENER 7=

AT leggo] 7 2 FF= v AH2 M, =&
g3 FeFdol el | AH2 Ul AHl Aoz yet
Wt 2, fsige] & ¥ VIR AGe ASEEA
YT TR FEA AT SR ST AT
QA APET, g B BA 2ARFA B

FPALL AFAlL AR, b, AFAL, AL, EFA,
FeAlelth leg/do]l drle] HAU" A H2 ASEEA

BUF, FHET, BT, RULAN 54T, A

%*XJAI, E%‘*l, —TLUW, Fal, ZﬁH/\L
o] &2 AL ALEWA HET, —‘?‘—Jda‘—w
FulAl, WA, B2, FEAlct

7129 (01 ~ 204)] a0l 5 2229 fAelo]
HE 187 PATLA(EE x3hHo 1Z3tE g E
A $AIF Fig. 120] YERSIT Z- A& gho] X9
2 0~ 1ojth. H1E AAZ$-F(100dH1 =) tiH] o 2
o) 79 HE, H2 AAZ-S-H100E N E) 50% 23}
740 o 2 H3= AL E RO Er gn] 7+o Sk u]E,
H4= HOPZHH‘—- T e 23 73 A S HEE o F
o 9 B9 UERAC. LT H2 S A 29%E
Z3peHe 2w o} ¥, H39F HAE T A, 45120 HPXHH
SER FEe 26ke A= Hlkolth Hse A
YAkl e ARHARl 38 Fde HEtdl= XH‘iOlE}.
1871 B+ 7HSA7F A-8H H1~H59| Bt ¢
Z+7+ 0.10, 0.09, 0.11, 0.11, 0.052 AFJ = It} o= T+
29| o)A H3} He A7 HE AE BT} T4 7
23 F7te] ol 71o3tks A& HolEth H1 H29)
YA 1009 Rk o] SEF-F7elal, H32F HAS
YA 304 W= 4o SE4-Folnz 1009 Hl
TE 2Wohs AVSo] A Wkt 3=t 304 Wl
T ®1r} Z7] fjEo] Hid H2 X377} 2 A ElE A
o2 BAE9ch Z, skl Wy Brks T4, 45H9) F
% 9ol Hehn B 4 Sirk

SSP5-8.5 7|53} AJLhE| 2.9] Fulef 7]7H(41 ~ 60'd)
oA H1~H59] 47k 27+ 0.22, 0.16, 0.15, 0.10, 0.08
= AFEHAS. =71 9 Aehd Y] AA AegE &Y
Ste -9 Akt HI=E YEtl= Hl, H2 A& gho]
ZIEdEet g Agta Alue] 2(SSPe-8.5)004 ARt
o7 A AEHAT. Sl 7Itls B2 AYGolA
=7 9 ARekd Sl e AAREE 23
Sl= 749 AR 2R U9} A EUt ESUlete AC0RE %
wtElo] H1, H2 X 37} &4 Ay = Ao= Hz\qggi

Hox

o}t ALt 7|Eh 119

= & 2123 Eot 37

71Edrol= Ao Aot REE U= H1~H4
o] A F& 7te] Apo|7} A ko, FH|F 7|toll= #
Y FEE YEh= H1T H3 A 77t F1=E YER
= H29} HA%} Hlwste] 3A AP E|o] Ful=f 7|1to] %
9 FAe] A =orl A & & Utk
7]12A% (01 ~204)9] L-E4o] T4 A9 Yelo]
Hi 177 YATA(FE z3hHo 1RFE 24 AR
o] A71& Fig. 13°] YeHAth. E1Z &5 AF Al
AR ASFE 15 WA, 2= UAY ¥4, B3 &
£ W3, BEd= Qltolth &40l o= A2 3598
ARl AA o]l ASE, 3HAY, =71 HFE=H] A1
A7} Wo] AFttth= A uetth. 7571 A-84
177] PTG 9] E1~E4 B2 zH2+ 0.19, 0.03, 0.10,
0.142 APZ= et ol= HEEY A HojA ASFET <
T2} o] U= E1d B4 A #7F U E AR Ho 35
YAz F7to] Eol 1@]9}13} A& HolEt 53], 4
SHAL, A, ILFA], FAEEA| 7&*1? A ARGEof| A
== 9 A5E WA Xlﬂi(El)ﬂ 2 A0 R UET
ERE S, AT, FEET, FHA, BET F ASE

mEl mE2 ] ]

Exposure

0.2
I 111 IH
0.0 l

;-

LR
i @g# \‘;;ﬂ f#“' < b&“ “*’&3" il

.%’ ]° &
@.& @@e \f

C‘@ & -F‘oﬁ; o
o (}és?b @?D
o

Fig. 13. Results of individual indicator analysis of

mv1 BV v3 v
0.7
0.6
=
= o5
o
©
E 0.4
S
>
0.3
0.2
. l H
0.0 i
Yeorue BU, Dbnmae gu,  Miryang-si Jinjusi  Nam-gu,Ulsan Gunsan-si  Average

||||||||||

Fi

g. 14. Results of individual indicator analysis of
vulnerability

http://www.jccr.re.kr



38 7o -

_Yandjae " =2
stream

\ Gangnam-gu
B L

o e

/“' '(
L4 Seochagu \

(a) Buildings and roads exposed to flooding

Flooded road
Road
M Flooded building

o
e
3l

aPEle - HEH

7

s

W Building
) M Flooding area
=)

L Seacho -gu \

7
ﬁ Séongnae i

=
Y str m ~
Dt N y -/\\
_p\’an -8 u— > eat Legend
’étre m 7 Population
angnam-gu .
: Tan ‘stream Il 1.000 -
~ DY - [] s00 - 1,000
g aad 2 =l e L] 200 - s00
; C&"q dﬂjﬁ . I} @ 75 - 200
- \ - W o -7

Road
B Building
J M Flooding srea |,

(b) Population exposed to flooding

&

Fig. 15. High-resolution flood risk areas in Songpa—-gu, Seoul city

BA el AXT Aol B 9 AT AE(EL
o 7oz uehgth Fokgo] F4 Aol Aglo|
HE PYTAL 79 Ao B4 H9T EEsE
opy AEO| $AF Fig. 140 UEieiT. 7HE X7 28

= V1~v49 g4 7ke Z+7- 0.17, 0.07, 0.11, 0.122 A+
Eo] A HewF vjgo] 2aa FUk) 7 2 D
T R 1A Feud vE AERV)7F 2 A
= FARGAl AAIT, S BIA AFolx, BRS¢
H4 HlE AER(V)7E w2 AFLS FARFAA] AR,
ST, SARFIA el Ao g2 eyt P&
o] Wo AL WopA], 27|, FAMR BAjE o] oh
2= "ol 95t LR A Q] HLMo] BESF Ao 1}
gt O wF SATE v ) AR}
2 Aolg Holx| gh= Ao Uehgh

Act. 5 Al AA T Zi% A% WA A7
7 HEEEA $3t70) TANE B4 Fad B
4RE Fig. 159 Zo] UEhfigieh. o] e Aol
A3 Rk, Al AT AR Aol Ze

Journal of Climate Change Research 2025, Vol. 16, No. 1

Y Al e S0 AT B fEF
A&stA viEA] Eote] AT ZAIA GO T4 B T
540] & Aoz wdt "t £ ‘c‘ﬂ%}ﬂr g9
Aol 4= AFAGo] YA ExEo] i AFEFL <
7t FFE 0] o] St ol A= F4=of ekt Ao
2 A== Aot} St AA A+ <F 651,000% F
262,000 21 40%7} A 7FgA 02 B0 93t A Ao
AFste AoE BALEQY, £ WAL 218hag 74
7o WAl 33.9km? Y] 6.4%, AZ WAL 215 haz
6.3%, SUXIL 22 haz 0.6%9]1 Ao & Ltepytct. £t
T ZAAYOE YE 24 AET obH o F K
AAF A, %E#% A%, YeaAlE st oA
A B, Aoh 8 AS dgus) A2 f1% Hi=o]
F8% Ao= ok
T FPAGY Hlgo] B2 HER LAY
TSAE 24 £ ZA3E Fig. 160 YER AT 24k
Al S5 Ao ATt 7 M FRA G wEGT
£}t Al Fig. 16(a)2t o] &4 AFAFo] HA &
Tt TS =& AL Fig. 16(b)2} Zo] HHE =
‘M@‘O Ao g Yehty 1 HAL 15412 hao] g3t
HA A9 AL T AFE, 9+ =2 59
Ol 21l Fig. 16(c)2t o] sPA G2l HZ o] uf-L-
A0 & YePgth Fi dF A2 ZAS H A9
To =E2H 5UAY WHo] & Byt ofye
Ao g BA=QI}. 4t

_4

g o

i.

3l

ro |o Hfr rE
-+ HU flo

A5E, 22 4k 52



SSARIEMEZ 7|28t AlLfZ| 71 10

Legend
| Flooded population
B 1.000 -
> +[1 500 - 1,000
C 1200 - 500
; Iksan-si <D B 75 = 200
B o - 7
Gunsan-si F‘OOdEd road
Road
(d) B Flooded building

- : | B Building
S Marigyeona river P ["] Flooded agricutture
Bimje-s Jemm’ : | M Flooding area

(a) 100 yr- Floodlng area of lksan-s

Ll
Buyeogun

Hanyecul 3 L
s;tréam|

(c) Agriculture areas exposed to flooding

ot & A3 Bt 39

e

(d) Urban areas exposed to flooding

Fig. 16. High-resolution flood risk areas in lksan-si, Jeollabuk—-do

Al AA QA+ 9F 267,000 3 37,0008 91 14%7}F A7+
HHor Fol AT A AFste Aoz 24
AL, 2L 789 ha? P72 WA Q1 506 km? thH]
1.6%, 7= WAL 241 hag 0.5%, 5UA G2 15412 ha
2 305%% Aoz Uiyt QAL TAAS Bk 2
%3t W47 BRe B O AREY 35 WY o
& &4 s 24 9ol &2 Zlow wuEch 314 A
Sxoko] sk 7H4=é%—— =0]1 =% A F4Y

45 AR 988 Zo ke
o}, 3, %L#- AAA Y ] FIHS T ARA 24
= 2 aE 9 9] 5hd IS X

329 ol g2 AT 5 F4 AR AA 75 5

s g g g fAE Fasi
5. 4=

2 dFoMe 715t Bek FR3t A LA (IPCC)
A|5-62+ H7F BLAoA ARt 7| eret ZlAd AEe
Z-gsto] 71 etz Qg &4 2laaE Pristgld. st
A3 ARG A A A AAsL, 713
% HadGEM3-RA HLdlof °J3t SsP1-2.63} 5-8.5 7|1t
715Re} AlUE| 28 Z8sto] AP 20 Aot Hl

ol

http://www.jccr.re.kr



AlgE] oA wH=

5 TAY 550l %—EL M%LO—E! F7F S7HE oG
Aed AU o = Haste] ©45d oL St
Ak AU e 29o] ko] Fo/4E glskelt 7|+
(2001 ~ 2020)of| A] T=9]3l0] =
= YL S 2297) F 14702 °F 6% Wo] 9t 1
U IEA AU 2(SSP5-8.5)914 & flRlo] &
SH3og Berl 41y 4L 2021 ~ 2040d0] 7674
(33%), 2041 ~ 206010l = 967](42%) 2 Z7}el= Ao=
Uebgth Agh4 AU 2(SSP1-2.6)0 A= LA &
3= PATLY ST 2021 ~ 20409 6071 (26%) 2L,
2041 ~ 2060 0] 317](14%) 2 A4St 7| SHskE Q]
6H n)g & YAt ST ks 890S A EE AR
W, A&Z HRT 47 i depd e A, e
I SHAY9L 500 mm o]/e] I3t 73] Wago]
H 2219l Aog AP FEAYZ nH 4 A T+
ko] 200 ~ 500 mm, AJ7+ o 7=k 100 ~ 160 mm/hr
E AHCE me =X= gAT, o HA Aol
200 ~ 230 mm, T=A| A SEZF7--2F0] 60 ~ 80 mm/hr
Z JARko] Yol 5 fgAart FUkcks AoE RAH
AT

N

AGE S 2AE0et AR 728 24 239
AHEH % 2297 7|2 AR & 38747 £ Y3lo] =

2 Aoz AR o] % 177) AL 9514, 1470
AL w2, 57 AGe ok, A1 ol w
2 4L 12 AGe VA, E 43 Fopiol Al
2 Ao et 5ol B2 18
9 7H%_'!X1£ [ PR e
z o] $& FoR EHHUN wF 4ol
22 17 A9 L A%B AL, Hopyo] B 1A 49
385 92 Uehs 1A 5w veol §
B 3719 2 992 oA e deb
AT AT T 1597 A4S L A9

o A3 80| Ak 4y R P
]_

[N
=
)
18
2

ot

Journal of Climate Change Research 2025, Vol. 16, No. 1

T

Oll

AR BE B9 AN T8

813 49l 44 4
S B3 A g
8% Ao}, th, & A7
S5 AT HAGA 7]“”q HadGEMS RA

mlru >
N fu
18 )

m |0
lo e mo rok S ox 2 piL

2 l'll_u m
ol o
do

to o 3@
40

Hﬂmﬁrsh
;TFAQ
>

o
R o
M ok ox 1o T i

01

=

m_l.

B U PR Sl

o ot
mlo 03 m)~

ol AR FEIAR
7} =7 A 9 7S 7H/H(2024 001-
z zF

N

> ot
o
do &
%
wn
e
N
o
E
;o
L
L T
i)
lo
i
2
ok
ol
N
o
o,
2,
i)

Reference

Allafta H, Opp C. 2021. GIS-based multi-criteria analysis
for flood prone areas mapping in the trans-boundary
Shatt Al-Arab basin, Irag-lran. Geomat Nat Haz Risk
12(1): 2087-2116. doi: 10.1080/19475705.2021.1955755

Bigi V, Comino E, Fontana M, Pezzoli A, Rosso M.
2021. Flood wvulnerability analysis in urban context: A
socioeconomic sub-indicators overview. Climate 9(1):
12. doi: 10.3390/cli9010012

Bollin C, Cardenas C, Hahn H, Vatsa KS. 2003. Natural

network:

communities and local governments. Washington, DC:

disaster Disaster risk management by
Inter-American
10.18235/0008775

Chen J, Ji J, Wang H, Deng M, Yu C. 2020. Risk

assessment of urban rainstorm disaster based on

Development Bank. doi:

multi-layer weighted principal component analysis: A
case study of Nanjing, China. Int J Environ Res
Public Health 17(15): 5523. doi:
10.3390/ijerph17155523

Dabanli 1. 2018. Drought risk assessment by using drought
hazard and vulnerability indexes. Nat Hazards Earth



SSMEBMER 7|2} AL2(Q 7|2 JIoHeE 84 2|23 F7t 41

Syst Sci Discuss. doi: 10.5194/nhess-2018-129

Davidson R 1997. An urban eartthquake disaster risk
index. Stanford, CA: The John A. Blume Earthquake
Engineering  Center. Report No. 121, doi:
10.25740/zy159)m6182

De Groeve T, Poljansek K, Vernaccini L. 2014a Index
for Risk Management - InfoRM: Concept and
methodology, Version 2014. Luxembourg: Publications
Office of the European Union. EUR 26528 EN. doi:
10.2788/78658

De Groeve T, Poljansek K, Vernaccini L. 2014b. Index
for Risk Management - InfoRM: Concept and
methodology, Verson 2015. Luxembourg: Publications
Office of the European Union. EUR 26894 EN. doi:
10.2788/18921

De Groeve T, Poljansek K, Vernaccini L. 2015. Index for
Risk Management - InfoRM: Concept and
methodology, Verson 2016. Luxembourg: Publications
Office of the European Union. EUR 27521 EN. doi:
10.2788/636388

Ferrazzi M, Kdantzis F, Zwart S. 2021. Assessing climate
change risks a the country level: The EIB scoring

model. Luxembourg: European Investment Bank.
Economics - Working Papers 2021/03.  doi:
10.2867/854649

GlZ (German Agency for International Cooperation), Eurac
Research. 2017. Risk supplement to the vulnerability
sourcebook guidance on how to apply the vulnerability
sourcebook’s approach with the new IPCC AR5
concept of climate risk. Bonn, Germany: Deutsche
Gesdllschaft fur Internationale Zusammenarbeit.

Gregor-Gaona MFM, Anglés-Herndndez M, Guibrunet L,
Zambrano-Gonzélez L. 2021. Assessing climate change
risk: An index proposa for Mexico City. Int J
Disaster Risk  Reduct 65 102549. doi:
10.1016/j.ijdrr.2021.102549

Hu K, Yang X, Zhong J, Fei F, Qi J 2017. Spatidly
explicit mepping of heat hedth risk utilizing
environmental and socioeconomic data.  Environ SCi
Technol 51(3): 1498-1507. doi: 10.1021/acs.est.6004355

IPCC (Intergovernmental Panel on Climate Change). 2014.
Climate change 2014: Impects, adaptation, and
vulnerability. Pat A: Global and sectora aspects.

to the Fifth
Assessment Report of the Intergovernmental Panedl on
Climate Change. Cambridge, UK; New York, NY:
Cambridge University Press.

IPCC (Intergovernmental Panel on Climate Change). 2022.
Summary for policymakers. In: Portner HO, Roberts
DC, Tignor M, Poloczanska ES, Mintenbeck K,
Alegria A, Craig M, Langsdorf S, Loschke S, Mdller
V e d. (eds. Climate change 2022: Impacts,
adaptation, and vulnerability. Contribution of working

Contribution of working group |l

group Il to the Sixth Assessment Report of the
Intergovernmental  Panel  on  Climate  Change.
Cambridge, UK; New York, NY: Cambridge
University Press. p. 3-33. doi: 10.1017/9781009325844.
001

Kappes M, Keller M, von Elverfddt K, Glade T. 2012
Challenges of analyzing multi-hazard risk: A review.
Nat Hazards 64(2): 1925-1958. doi:
10.1007/s11069-012-0294-2

Kappes MS, Peapathoma-Kéhle M, Keler M. 2012
Assessing physicd vulnerability for multi-hazards using
an indicator-based methodology. Appl Geogr 32(2):
577-590. doi: 10.1016/j.apgeog.2011.07.002

Marin-Ferrer M, Vernaccini L, Poljansek K. 2017. Index
for risk management INFORM: Concept and
methodology, Verson 2017. Luxembourg: Publications
Office of the European Union. EUR 28655 EN. doi:
10.2760/094023

Mazzorana B, Simoni S, Scherer C, Gems B, Fuchs S,
Keller M. 2014. A physicd approach on flood risk
vulnerability of buildings. Hydrol Earth Syst Sci 18(9):
3817-3836. doi: 10.5194/hess-18-3817-2014

MOIS (Ministry of the Interior and Safety). 2020. 2019
satistical yearbook of natura disaster.

Nasiri H, Yusof MJIM, Ali TAM, Hussin MKB. 2019.
Digtrict flood vulnerability index: Urban
decison-making tool. Int J Environ Sci Technol 16(5):

http://www.jccr.re.kr



e

42 Qo -

2249-2258. doi: 10.1007/s13762-018-1797-5

OECD (Organization for Economic Cooperation and
Development), EC (European Commission). 2008.
Handbook on congructing composite indicators.
Methodology and user guide. Paris, France: OECD.

Quesada-Romén A. 2021. Landdide risk index map at the
municipd scale for Coda Rica Int J Disaster Risk
Reduct 56: 102144. doi: 10.1016/j.ijdrr.2021.102144

Quesada-Romén A. 2022. Hood risk index development a
the municipa level in Costa Rica A methodological
framework. Environ Sci Policy 133: 98-106. doi:
10.1016/j.envsci.2022.03.012

Rubio CJ, Yu IS, Kim HY, Jeong SM. 2020. Index-based
flood risk assessment for Metro Manila. Water Supply
20(3): 851-589. doi: 10.2166/ws.2020.010

Santos PP, Pereira S, Zézere J, Tavares AO, Res E,
Gacia RA, Olivera SC. 2020. A comprehensive
approach to understanding flood risk drivers at the
municipa level. J Environ Manag 260: 110127. doi:
10.1016/j.jenvman.2020.110127

Sharma SVS, Sarathi RP, Chakravarthi V, Rao GS. 2018.
Hood risk assessment using multi-criteria andysis A
cae sudy from Kopili River Basin, Assam, India
Geomat Nat Haz Risk 9(1): 7993, doi:
10.1080/19475705.2017.1408705

Sun L, Tian Z, Zou H, Shao L, Sun L, Dong G, Fan D,
Huang X, Frost L, James LF. 2019. An index-based
assessment of perceived climate risk and vulnerability
for the urban cluster in the Yangtze River delta region
of China  Sugtainability 11(7): 2099.  doi:
10.3390/su11072099

Uhe PF, Mitchel DM, Bates PD, Sampson CC, Smith
AM, Idam AS. 2019. Enhanced flood risk with 1.5
°C globd warming in the Ganges-Brahmaputra-Meghna
basn. Environ Res Lett 14 074031 doi:
10.1088/1748-9326/ab10ee

Usman Kagje |, Abdul Rahman MZ, ldris NH, Razak
KA, Wan Mohd Rani WNM, Tam TH, Mohd Sdleh
MR. 2021. Physical flood vulnerability assessment

usng geospatid  indicator-based  gpproach  and

Journal of Climate Change Research 2025, Vol. 16, No. 1

'I_'IL .

HEX|EH

. I‘iéli-l
iy o T

=

participatory anaytical hierarchy process: A case study
in Kota Bharu, Madaysa. Water 13(13): 1786. doi:
10.3390/w13131786

WMO (World Meteorological Organization). 2021. The
atlas of mortaity and economic losses from wesather,
climate and water extremes (1970-2019).

Yu |[I. 2017. Development of an index-based risk
assessment modd: Focused on flood, wind, and snow
disaster [dissertation]. Kongju Nationa University.

Zhang D, Shi X, Xu H, Jng Q, Pan X, Liu T, Wang H,
Hou H. 2020. A GISbased spatiad multi-index model
for flood risk assessment in the Yangtze River Basin,
China. Environ Impact Assess Rev 83: 106397. doi:
10.1016/j.eiar.2020.106397



	공통사회경제경로 기후변화 시나리오 기반 고해상도 홍수 리스크 평가
	ABSTRACT
	1. 서론
	2. 기후변화 리스크 개념
	3. 연구방법 및 자료
	4. 연구 결과 및 논의
	5. 결론
	Reference


