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ABSTRACT

As the impacts of climate change increase, their analysis has become essential. In South Korea, efforts are underway to
establish national climate risk assessments and adaptation measures. However, there is a lack of comprehensive analysis of the
causal relationships behind these risks and their impacts on other sectors and risks. This study proposes a methodology based
on the Korea Climate Crisis Adaptation Information Taxonomy, KADT, to derive impacts, aiming to enhance systematic
management of national climate risks and their integration with adaptation policies. Using the methodology from the Climate
Risk Sourcebook, the study derives key risks and impact chains for four sectors (water environment; agriculture, livestock and
food; forestry; marine and fisheries) based on KADT. Key risks are selected through analysis of extreme climate projections
and climate disaster impact scales, while subsystems are established using KADT components to develop the impact chains.
Finally, impact chains are created for both intra-sectoral and inter-sectoral key risks. These impact chains (i) provide a
systematic basis for deriving the data required for quantitative risk assessment, (ii) facilitate the identification of entry points
for adaptation options, making it easier to integrate risk management with adaptation plans, and (iii) enable the development
of comprehensive policies that address multiple risks simultaneously. Future research utilizing KADT, involving diverse experts

and stakeholders to identify additional factors such as vulnerabilities, is expected to further enhance the utility of KADT.
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AFASE A AAHOE Lol dpuael wst
B2H, 712, A5 T TR @484 2902 Mt &
A} A1 Arrhenius= tH7] 5 o4bS A HLE7) 2
850 i 29l B3 L oF 5T 458
o% djasis N2z LAslAg) sluste] Avn
74]% A A5} EH Arrhenius, 1896). o] ZX.E] °oF 90o]
A 19909 71 $ RISt e AR 2F FYA(IPCC;
Intergovernmental Panel on Climate Change)Z5-E A|1x}
7R 14 (AR1; First Assessment Report)7} Z7FE] 1O
of, FA7A) A63 BIHE A (ARG B ek 24
T2 WEES oA ALSF 7L, A4S B, WEY
57} 5oz Q8| ASHoR S/ glon | Fus}
£ 7F&slelal QUth(Lamb et al, 2021; Minx et al.,
2021). 715k TSR Tes] AFeds e
% 5ol G izt B, g 5 ol
o= gt Ad & AE 7HA7IAL A= ACE &l
EHAtHKim and Park, 2021). F2 E0jA= 7|THII=E
1% A5 S0l Z7Kl whel, 715 HSKClimate
change) Al 7]&9]7|(Climate crisis)Zh= 8-0& ARESH
oK FlgHsle] BS A3He2 ggar] 99l k7
skl Qltt
v WA 5 0% AR ozt 9, 5 5
29 L TUT B TIAL oA 7%
o tf-gst7] sl 72439 HEet = s =
sha ot} B3], GRe SAHQ /| g 2lad B}
(CCRA; Climate Change Risk Assessment)S 50ttt A
Asto] Chopsl BRI S WS Q% 2ATS A
sto] HAHL, olF A7} A AR S0 28T 3
TH(HM Government, 2022). 0|38 2 2717} 7|& 8 A
3 H7KHCRA; Climate Risk Assessment)S 53l 7]F29]7]
of ti-gstal UAct. CRAE AT L] Rl dAfHoz vt
W S e A 9 2 RN Ao 9T, B4
Z HBQ} glolg, AEI} X4 59 ZAE yultog B
Ast= o2, dAQ) v 9 flATd BREE u:17]-o}_
o A8 % Uk CRAL 71 Bl 242
d 5= oldfstal ol F&Zof SsiE -?‘—EH@ =
Fg molsinl, JFHUREG Y HE
359 ATHE WA $447S Beb
FHTHISO, 2021; Zebisch et al., 2023).
o= CRA I o] 7|5 A39] FFARN =
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st THgo] SotEo] &EEHI Ut ISO 14091:
2021 7] H3to] et Ag - FH, ¥F 4 A B
7toll Tt A XA CRA oA 2JA9] AA#A
£ olsfist7] flsl FFARJNS NLsfofF st, FFARJIS
A A”OA BlAad FHF @45 o|sfstal, AlZalstal, A
Astote] SHAEE AHcHe 9T otof A3 Bt
o] ol "tk A&star itk E3 ot 919 8
A 7t B4 2 ASEAS 50 Fol ¥F Al
NESIEZ 8l Qo =Y A F 2l 7]7H(GIZ, Deutsche
Gesellschaft fiir Internationale Zusammenarbeit)2] 7]%2]
A3 A=EF(CR-SB; Climate Risk Sourcebook), 3-HEH7
Ao §9 7]|%8A3 H7NEuropean Climate Risk
Assessment) H LA SOJAE AF0] Yol & JgF
AE ooty gt B W, B 1 9 ARl 25t
B = = P B e S I R B | W’BH o
Y 3o FHS FHsta o], AEE 2 e
AHE|9F o] JFAIIS AH/dsto] YA B W IF
A 4 o9& gazete] IALE oty fAIE
TYH R HEol= WFO RO Hgo] BQs|rt.
715971 A8 It HAasHE =48% 71ER(elst
SASH7ER) 2 20214 7‘1]7@5101 2022 ‘Qiﬂ“%

g, 71F97] Alejel 2A 27 pRlA FTA 715
Wo 559 2457 It W8S Eeeh AT wa
FY71Ey AR A2gel mEw, JRL 7159717}

EA, H7], BEA 5 ceRe H2o] n|X) gt A
4, 8 9 A BAY AFAS 2P
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th S5 SISO A = ©AasE 7R
sto] HgRRE A% 9719 A AW 2
BIE FAF B AN EE B AR E Ao5kAl
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39 A4S Adst= AAE 235t JTH(Seo et al.,
2023). 1y w7715 A9 FH= I E4A Ba
A9 #HH 5H9 Al AEE BF A= olE7]
o 2of|, A3 It sgFad mekE T 35353
I AABE7] YoM = R AlFAdol BEAEE A
PAIE Ao E &Ho= 7seAd Bt ARE
TEot AlFd 2871 Aok wEbA KADTS Hak7 gt
(SCI) EFAAY +484F &8st JFAULE &=
31 o]E B3 Frp|FE|AdE Hoh ayzog uiof
ohal, A A3 AAG 8L =L = A
< Zojth.

£ dyoAs 71Eg AT 57 B AHE s,
9] 715917 3P E REEFAA(KADT)Y] -84
A1E 98] KADT 7|¥te] SAYAIE AEstal ol&
7o 2 sk FFAIQ EE WHES AtetaA} gt
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2.1, ZL-2 HSAQ == A ZAHEAN

SN 71997 dHe FFHoE Whle &
7= w29 /1998 5T YW/ =Y MOTIVE
(Model Of
Evaluation of climate change)®} 7] S35} kg HI7lE
-+ VESTAP (Vulnerability assESsment Tool to build
climae change Adaptation Plan)o] £A|3tt}. MOTIVE=
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WIS 9ot AEIAT U HHAIRl TF WHE o7 847

T REE Qg 9 Hop,
58 Awdon WA Ane A myol
VESTAPS 7|3:418} Qjafol that AHm7bE 9ia) =

A SR FR Wk PR} AR, BrhAT 52
A|3-ol= R g o]th(https://kacce keire.kr). °]Z3t H7IE
TE2 MIAES EQof YA AR4 (VESTAP). AR5
(MOTIVE)E 7[Hto 2 7jds ZAC =R, < AR6 (2022)
oA AAIE A AT B JFAA Y WES FES]
wrgalAls 2ok ek wekA 27k 71597 48t
olA AAE F7H S AAe}t FIIETE AASH
23 PR HSHBS 5, AT 5 UES 5
= ARG 7|99 2% A3 H7F AA Q] nido] EQ
Syt

AR6 7|9Fo] XL 7|9 E| A I = =79 7%
YAIE FA4O07 ‘G3FA|Q(Impact chain)’S& F-E5}0]
Plade] deEbE EEohE HAE Xt Sk o
FARlolgt 4 WA EF 7|FYUTFLE oJojA=
HE 2R Q97 IPe g A¥H medold
(Zebisch et al., 2022)(Fig. 1). FEAAL E4 2AT0]
Zlofsie By Ut R 45 BAT 5
AANAE g HolHet FoAE I 4 Ao

H3ALY Aol 28e = FAD LA olth(Menk et
3

)
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Fig. 1. Example of an impact chain in the agricultural sector (https://www.adaptationcommunity.net)
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o, gE®T ozt o 2072 TP T AT Bl
A& %] 9] 1 (Fritzsche et al., 2014; Schneiderbauer et al.,
2013), ISO 140919 A= 7| &8 A3 FH71E st /1dE 5
Stz AP JATH(ISO, 2021).

2 AFo|A= KADTY &84 A1E fs =77]F
YAaE Hrkste] 28T AAE HHoE It
= HoA, gA3E FHOE JIFTAE fetsta JF
AL AA Thset BHEQ] JFAQANE A-8staAt st
et 71523 A= R (CR-SB)2 7| FFFA NS &5h
71$YATE Hriole 49 HFS F leH, 19
59 =7 2 ot Aol e skl Qe V1S A
A 37t ZE A AEC|EE & A4 CR-SBY
U ES F8510 KADT 7|5te] SjilejAad =&3 3
7ol &gttt

7158 A3 AFEF(CR-SB)S 1SO 31000:2018 A=
T A-9] 713 AFP7HCRA)NA A== Y] 7] 2
=91 HY] 2% (Scoping), 2|2 A]*H(Risk Identification),
YA T EA(Risk Analysis), 2|43 H7KRisk evaluation)
2 335kal QUch(Zebisch et al., 2023). E3F CRAS] Y
7] BE g F7HHo= tfole W AYH(Data &
Information), Z-3-(Towards Adaptation), XU EF L H7}
(Monitoring & Evaluation), #-FU#|°]4(Communication)
o &H) 54 BES W TET YrkFig 2)

Monitoring & Evaluation

Data & Information

I

Scoping

Risk Identification

Risk Analysis

—

’ Risk Evaluation

!

Towards Adaptation

Communication

Fig. 2. CR-SB framework (adapted from the original
figure)
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elazel 744 AL, wF, HoM
25 Aole] Aeagat ol Qg AP,

£ o|gf5t= RER, YA A(Impact Chain)S
o|2ojAL: BlAd Wt BES Blade] 474
sta, 38 fAo] s 714 2X|7F a3t
Felad B 9 4944 AFo] HuE AF]
213 58e8 WS REOIT ol U A8
B2 f&d J7EE 96 AR 7N EHlske 2AE,
ARl 717, 71T A e, 715 gl Bl gn o
NFSA710) 2T A28, ShgixzE @ aso] W}
A w4, T, M 5= HBst= JEE
o X3} 48 RES slHsie} 1 Qo] dhat &
A BPoE, qoiE EolAY R 7IFE &E5H
A3l CRAO|A CRM (Climate risks management)= 2] &
S A Yt HRE A Fols A HHOE At B
UEY L 97 RES 54 BES o) A9 /| 4
$ 40 A ARe FAsI0, 48 2A9 GHE 7
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ZAa FA0] HY EQl FPARIZ A A o
lolA +=3E BEE vigos, A7t 9 olsjuAAE
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Attt FFARN2 2 F29] S| AT (Key risks)E
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Step1 Develop impact chains for relevant risks within each subsystem
Step 2 Consider interlinkages between subsystems
Step 3 Reflect on gaps and potential entry points for CCA options in the impact chains
Step 4 Collect data and indicators for components and factors of impact chains
Step5 Describe and analyse impacts and risks along the impact chains - risk report
Step 6 Aggregate assessment of risk drivers and potential for severe consequences
Step7 Compile arisk analysis report

Fig. 3. 7 Steps of the risk analysis module (adapted from the original figure)

AL 7IMe g AFH JF, E 84, 7% IdTF AR
0RA % ARA A, A 94, AFAAD Bl
(CRM) ¥ A-8(CCA,; Climate Change Adaptation) =
o MYH =2 J—c;jm oz THEsle] B U a9l
Zgsfof str, Bz 7+ IF Ade FE W FEAAS
Ediz 519 449 z} A% QAT A448-S Adstel
o] ZFAjgflof dtth(Zebisch et al., 2023).

w2 KADT 7]8F A AT A4 @ g0l T3
L YA glAaT B nES EFA02 W AA g
A3 A, oy ¥ X 2ES 3 AL 5 9o
U1 HzAoZ nEy NI ATE A0 BB

B2 7 JYANL FHIE PHEL AT et

2.2. KADT ®7p7|122|23 HE

KADTE #g45o] aupael 44, A% o el
w0z 7 PAo) AAE iz, 4, P}
5 A34RE AAstel 28 I8 AMuE BEEF
AAolet. KADTE ZA| A 74 ZdolA 71540 7]
ofF 4 itk R WA, 7 HEY 2AdE gl 5
otk 5 WA, AAAGA D A el A KADT
£ B9 ANEE 4eAYS uon HeABL £
I 5 k. oo R, 7 BA EE A A8E
33 JRE JMoR PAWNE £BF 4 Ytk o
ApAI| Abw Hw, KADTE sfab7|ur, #1830, 487t
o 37 R AAY FELE BU-FAAE, 284,
578, AFg, AR BARoIU A, e, ek, B

780 7] ZEF AA7} o, 24 gEgEE o9
ERAA 2EFREHE 25 34 B S o

B FHRAS THYSE 4 Y FEolthSeo o al,
2023). ISH7|HHSCH)S 727 27| ATE 7|Hto R
290, ASAASOLS A3 F7I T2 %
stja ANEE 26 AGe oz, AW
(PEV)= WA SHAEZES 7[Hlo 2 ZHAE T KDAT
Hep7IRKSCHY] AEFIEL 72709 F7P R AaE
715 FFAAHCIDs), W4, #8499 374 FE=
EFoHe S HAgt ﬁOM 5, TSR] M =
stsirE Blago] sigEr.

CR-SB Atgof] m2r ofwer 2jAd0 gk £4 5
Bhe A IFAL Ade AdiME s

=5 oyt B FATo] Sk a4 AJAH,
SHAAAE, leE 84 5ol 8 A3A =7t 7159
7] A3 AA A AAE 72709 S5 AT o
€ 2Pt A4 Aol ofHER, Zzte] Bl AT R
T84 EE0] "asttt. 7|Eo AAlE KADTE &4
39 37HA] FHLAR V| FGFAAL d, FTFE AA
stal, S7PIFE AT HeE PSR s, 7%
A719] F oFaHe] gef 5 A3 Ml 2ast BE
FEE Eoddhe A3 ES] WA HpE W V=
QIR B AT ERE oyt 78] ]l Egstoof StEE &
FAAYS F44 TS 12shs A2 A5 ot
olo] FYeHAYsL oI AE 37 THLLE Jutor 2
4 KADTS A% S4sto] 71%deelnt, o, 3%,
G| WA 4] P840 AAAAR BAL 23]
S ek & S ol 2ol AL A4
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2.3. dipg|AT MH JIE

FEARI =& HHES AAlst7] fstod, A194do] =
< ) FEE AAsklon, FFAYN =& PR 4 R
4 A ATE AASHLA sHitE A AT (Key
risks)= AT AHZGH QI o2 Aoy, thefgt
TR theket A|lA"o s FojE & ok FHAHA
= A4 2499 qtn, §44 459 7t 99
A B4, t8s8< 1LE{sto] Al E ofof 51, 7Hs
st A 214239 ¥ (Hazard), =E(Exposure), 32F4
(Vulnerability)o]] et vl 45 dSote £8= &8
SHEE 3kal QTHIPCC, 2022). CR-SBoAE 7]&9] X
A, @A AE7E A, ol BAA 59 S §HEst]
AT A4S AYstr] g dAgAaE AHstES 5
o, fA3 A A R, ARt A3k} 7h
g, 918 a9 7HsAd 2 A, AA”REDY T8
g, 199 A7l 52 AE Vel E Ak Uk
(Zebisch et al., 2023).
ole} T 7|&E Farsto], KADT Ieh7|vt MEF
o] sigst= %ﬂﬂ?ﬂ 235 F #A39 v
A 7V, BF TR 5= At 28 AESHL 7t
2 AE7HY 9gAE wtgste] ddgAaa s AAst
ATt
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3.1. KADT =7p7|22|23 A824 HE

KADT 7H4qte] #8H7]uk(sCl) AEFFEQ 2717
FEaAe] M i abet HE I Tt Zri(Fig. 4).
WA shte] 24 FHR AAE SR aAE 71
A, A, BF, 9T #AY 47149 FHAAR
=T o7IA 71 FFFARHCID )R B AAS 7o}
71F 8.0 gk APCC, 2022), HY2 71F T
= AGoly o, IFL = /18] ISk A4,
I’de 57 #4 5 01‘5&54 T S8
= 4749 F8as B AU =&
TReA F2 9T :‘32 UrE}lH% 8471 =,
AFH R AT BHE ¢ dolHE A ¢
9= & 5 9l

19
.‘E =
il

2

|
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3.2. KADT 7|¢te]

P

CR-SB Framework (Zebisch et al., 2023)2] HY4H,
gAag A, glad £4 BEE 3aste] KADT 2
AT iy FIFAQ =E PHES o3t 2ol A
A5k (Fig. 5). ;‘”‘H ﬂ/\ﬂi*ﬂ Xﬂ/\]EP: KADT 2}g}

719HSCH ] A& 5 35 AU =2 AT 94
gAaE AA 01";]' EZZH S, A o]'% 9 Al 25

Increased flood risk in river basins due to heavy rainfall

What is the cause? Affected to where?

What effect does it hav

? Pi What is the relationship
between the impacts?

CIDs,

Climatic Impact Drivers Afflicted Targets

Impacts

‘ Relationship of Impacts

Due to heavy rainfall g In river basins p Flood risk

‘ Increased ‘

Fig. 4. Example of a review of national climate risk components

Select the Key Risks by Sector
Define the Systems, Subsystems and Exposed Elements

Develop the Impact Chain

Utilize
) Data &
Information

A

Fig. 5. Flowchart of the methodology for developing impact chain based on KADT
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H84E Bl AYL2T FHY JPAAL &

Ll

3.2.1. Ay A3 MH

AFAQ] ©&S 93t KADT 7]6te] B2 siala| A
35 g kA Ao wet AAstAckFe. 6). AA,
HR 7S Ao] o 7]|EAFRIRE JHA 2/ EE AT
£ ME3It} o] 2022 YSHAA 7|3 HE A H TASE
B9 Bwe] FIvAd vl A WY F AV 2
7]—%:-/‘30] =2 }‘]'Eﬂ“—‘ ﬂi ’5‘]—0:] A—]?Q—S].Oﬂq_ 2022 ]El}

A 71t AgEIA ] W2 g2 SSP AL
gleo] m2H 214]7] F5to|| 712 5, AT A, B
SL Fart dESEY, 35, Adisk, Al 2
WL glS AR AFEY. EI, %L I A F
7¥ol= BHH, S8 A2 @42 AR} At A9] WAy

512 4 Ao & AYEK(Kim et al., 2022). A= g
239 JF FEE HESIA o= AsAR(2022)
=2 E3) 3t=29] 7|TA 5] wyo g 0t mjFrEst =
Ab FollA Aottt AefAre] mEH AR
AT 3 F X 1047 B, T, HE AR AW
a7k 2A HERL o, obd AR, R 5 338
HGSEA, SAL 5 AMFAIE Y Hsfdio] 7 & Ao
E YEPATHMOIS, 2024). Al 3iE AlF-H oz 4H
2 2% E874, - FAAE, A, sg-eA B2

A0 2 UEFGTHTable

A1 7 A% H 0% ey

_E
o

KADT - SCl Level 4 Category
(National Climate Risks)

n Review of CIDs with High Likelihood of Occurrence
(2022 Detailed Climate Change Projection Report for South Korea)

Review of the Impact of Risks
(2022 Disaster Yearbook)

Key Risk Candidates by Sector

Review by Relevant Experts

| Final Key Risks by Sector

Fig. 6. Flowchart of the methodology for deriving
key risks
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). olet &2 HojHE Ediz 2874, 9 SAHAE,
A, Sk 1 F20) AR Yl 1) A
FALAE ARSI BT Ao] =L 7TAe 2
SR e AFAS % AHs Bl e FHa L
£ mPSE ARE FESS d4lAd TR AAS
ot} mixjuto & AP AT HAAY, 294 =S
Ao w=ofsle] REW A3 AYIAAE The
AASATHTable 2). AL 3799 AE20E £ o]
Folzlon, & AFoA diFo = sk 47 Fi
7F 127g0] Zrofsht

:i mo
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3.2.2.

B2 shelAA 4

B=2E olelHA 28

A2 FARL A4S A%t AL,
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Table 1. Disaster-damaged facilities by sector

Sector Disaster-damaged facilities

Water environment | Rivers, small streams, irrigation, water supply

Agriculture, . .
. Greenhouses, livestock barns, sericulture,
Livestock, and

Food livestock
Forestry Erosion control
Marine and Fishing ports, harbors, fish farming, fishing
Fisheries nets, fishing gear

Table 2. Key risks by four sectors

Sector Key risks

. Increased flood risk in river basins due to
Water environment .
heavy rainfall

Agriculture, .
. Increased damage to farmland due to flooding
Livestock, and R
from heavy rainfall

Food
Increased occurrence and damage from forest
Forestry . .
disasters caused by heavy rainfall
Marine and Increased risk of coastal flooding due to sea
Fisheries waves
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Level 2 category | Level 3 category Risks (Level 4 category) Affected targets
Water environment Water quantity Decreased water supply capacity due to drought ‘Water supply

Water environment Water quality

Increased inflow of pollutants into rivers/lakes due to heavy rainfall

Rivers/lakes

Water environment Water quantity

Increased risk of river basin flooding due to heavy rainfall River basin

Water environment | River infrastructure

Decreased stability of dam and river infrastructure due to heavy

g Dam and river
rainfall

Water environment Water quantity

Decrease in groundwater recharge due to drought

Groundwater

System Exposed
element

Water environment

‘ River ‘

‘ Groundwater ‘

‘ Water supply ‘

Water quality Water quantity infrailt\ﬁ::ture

Fig. 7. Example of defining systems, subsystems and exposed elements by

sector (Water environment sector)
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Water environment

v
Increased rainfall
runoff @

River

Increased river flow

@ WWEICIHCVETia4| River basin flooding
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infrastructure stability

@ River
infrastructure

Intra-sectoral Inter-sectoral

cios . )
iy Direct/Indirect Exposed 4 " - -
e Dot [mesct S Risks e Impactflow 1 impact fiow impact flow

Fig. 8. Example of intra—sectoral impact chain based on key risk (water

environment sector)
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Fig. 9. Inter—sectoral impact chain based on key risks of four sectors
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