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A study on the linkage and integrated application of imapct and
vulnerability assessment tools (MOTIVE, VESTAP) to support the formulation
of regional adaptation measures for climate crisis: Focusing on health sector
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ABSTRACT

As the climate crisis leads to increasingly frequent extreme weather events such as heatwaves and cold spells. Climate
change has adversely affected physical health of people globally and mental health of people in the assessed regions. Regional
are formulation of climate crisis adaptation measures to mitigate vulnerability and enhance resilience against health impacts
and natural disasters. MOTIVE and VESTAP are used at formulation of climate crisis adaptation measures, but there are
limitations in using them by local governments as it is difficult to understand and use the model and is limited in interpreting
the results. While MOTIVE and VESTAP are evaluated based on their specific objectives, existing literature suggests that
they can be effectively employed in a complementary manner. In this study, the first objective is to explore the potential
for integrated application by focusing on similar items within the health sector of MOTIVE and VESTAP. The second
objective is to examine methods for linking MOTIVE values with VESTAP for the combined utilization of similar evaluation
items. The results of this study are expected to contribute to the identification of future climate risks based on impact and
vulnerability assessments, thereby supporting the formulation of adaptation measures at both Municipal-Level and Lower local
Governments levels. Furthermore, regions demonstrating elevated scores across MOTIVE, VESTAP, and their integrated
application may be classified as priority areas for the adaptation measures, thereby facilitating a reduction in the adverse

impacts associated with climate crisis.
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1. N2
7]—?%’47l§ o] Ao =r £, g}, JFI9, A
E 5 7I1%Asi7F ol {dAgsta T1& Q1% s dAtol
z]J_,-Zj,gi Z7Fstar Qltt. 20234 3YRE o o]2 ¢ 9
7} Zrobgkal, Agofl= 88 Hholl 99 dfofrt WAYshH=
5 27k =U9E UBHHTHKMA, 2024). 3L, £H0
2 o 2G-AY] =7 Ad thH] 80.2%(1,56478—~
2,818Y)E FA5HA S7I6IlAL, Sl & AS52oE
s Y FAFEY Wi =A+ Foirt EAYsHA
(Ministry Concerned, 2024). &3 392 9l & 539
o] QlgHsiet 8,071 A9 A4k Hf7t AT
(KMA, 2024). E35] A ¢iEo] wp2m 2022490] 590
oJgt AjAtms 332,559 Wt Yo = HA mo|H F
56.11%% A5} YTHMOIS, 2024). 7|72 QlIgt
A&7t si7F A= A7t AsiAIAL Qlof, oo thet of
SFo] "Ha3t Aol
7197100 gk HFFS £l AAA s Hsfjol o
gt A3 FEYE =o17] YollA =7F L ARA 9
A 712971 AU S Yot ot 37k 7Y
7] g&= g ©AFE =447 712 (olst, HaF
) A38xRo| At 7129)7] H-Zol gt HAHS
duolch 4 AJg§stojof SIEHMOLEG, 2022). 20204 A
37<]‘ 511'7]' 7]‘1“5&9} Zj—Ql:Hxﬂ(ZOﬂ ~2()25)o] ‘1‘1:15] RL
o, 2023 690l 7]& AHE BAFE A|3A; =71 7]+
7] A& 2332023 ~2025)0] FHESQI FF 2 7]
ixlx}iﬂh SAZHEH Al40x0] LAY AFH EA
5= JEoto] T LA 7|F9)7] Hgof et S
S%iD}E‘r Y- Alggstofof IEHMOLEG, 2022). @A 7HA]
B2 A3}, 712 A2 A5 sHo| AREIYL
QX 7|2 ARA ANAE A3 AL 2~gst Q).
B 9 72 AAA = AR A 7397 HE
A g 9 o|FFrt Ao et A3 AS ok
o 9 A% F A9 gad 222 Yo AAAE= A
FFat HoFgE Brietet. vl 7S Hste] 2 g
7l~§ AsiA A=t ASEH 2FQl
t YFE7E 23 (°lst, MOTIVE), 7|¥9]7]
o} 7}E€L(°l Sh, VESTAP)E €83 4= SITHME,
2023). ARACNA H-gH = Al XF EAJo] 9A
MOTIVE, VESTAPS -85t H7lstal QJct.
IPCCO| W2 7|3Hsk= d AA ARFES A1A4,
FAH A%k FAA G vA 2 lom H-5] if
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SOHAl FSHA AFANA A4S gl 22 &+ AHy
A SFATHIPCC, 2023). 2022 =41 Q14] FAlo] w2
o 7|ZHsl} Aol 93RS nRty Azhee Ao
95.5%0l] 23 THChae, 2023). o|¥¥ 7| ¥st= A7}
A AN FE vAER F7F E A= ol
Sot7] SsiA AZITFH7E A AU 5 &
S st QU

Xlx}iﬂow A AFEAIFYAL 7 Al MOTIVE,
VESTAPE 251 Aut, Wy} AWE BT A5 &g

Z8&ot7lol= Alofe] EAE 4 Utk F W= =

RCP/SSP AU L ARG F, Al ~1km @919 &
e, B7F ., 28 tlolE 5ol Zpol7t 3o, Ak
e 237 O A EY 5 7] W etk = Bt
T Aolof= Etstal JF-FoFdol HARt A7t
°*P°P A%S Hlttd, anxoz #Aas E%-&h

AR R A 7ol TR A AES
Oﬂ g8 o Atk oo} o] F FrieFE Hl
A-&dote] &8sk, 7]5Hst FoFA A 94
TEshe %%%P F Aol oL o] 1
PYAF= o]FoZl Hvf ot
Ao A= A HA MOTIVE, VESTAPS] A
SHOE FAF F&o] tisto] 23S LS|
s HERT = WA, JF-FH B7F &=
o AFol FARE FEO| disiA MOTIVES] ZiE
VESTAPO| AA5to] 53 &8 o Q= Wets A
o A 23S F3 B H ZI2AAA A A3
T Al QF-FAHG B7F Aol Z]EkRE vl 7]% 2
A ZE9 7198 4 UZ AR 7|Heit
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21. €7 Y&

2 AFolde AAA FSHA 9 Al v FF-F
S Hrislr] YaiA &8 %91 MOTIVE, VESTAPY]
2 B7ES HESHITh 147 #22 MOTIVE
97 qH&, VESTAPL 157 §&o] BHrlE ek 1
NIER (20232) AP ALE HIFo R 5 &80l 7Fs

%%: ]AﬂEﬂXL oF tgoﬁ%- Lﬂ 7].1] oo]__-_;_‘__é_ /\-]X—] OH
TE APsH3ITh(Table 1).
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Table 1. Assessment item that can be linked to MOTIVE and VESTAP in health sector

MOTIVE VESTAP
Sector Assessment item Sector Assessment item
Heat wave related attributable mortality
Heat wave

Particulate Matter related attributable mortality

Ozone related attributable mortality

Health Healthcare facility visits due to vector-borne (malaria)

incidence

incidence

Healthcare facility visits due to vector-borne (tsetse fly)

Particulate Matter
Health

Ozone

Diseases transmitted by insects and rodents

Source: NIER (2023a). Advancement of the assessment model of climate change impact and vulnerability (I)

2.1.1. MOTIVE

MOTIVE (Model Of inTegrated
Vulnerability Evaluation of climate change)= =873 At
97149 R&D FAS vigoz AuE WAETolct
(NIER, 2023a). MOTIVE+= 7| $#3}o] 3F A RIE 99
A|(Intergovernmental Panel on Climate Change, ©|3},
IPCC) A|52 H7HE A (ARS)Q] 2] AT (risk) S &
&3l B7lsta ek 67 R4, &, 59, A4, AH,
YA W2kl AeA nHstESE AdEgloH
5970 B7tES SO 7|FHstdFEIret A 3ot
7} 7V 31tk(Fig. 1, NIER NACCC, 2023). 7| 3H 3}t Ay
2| 2(RCP)¢} H]7| S DBE HIH o2 HEXAE(TH7](2030
4, 2040), F71(20509), 471(2080A))0l thet HFA
I AFE Algstal ok 3, I 5 AFE]-AA Hlo]
B v FAE wtgste] &8st Qlth

Impact and

Source: KACCC, KEI (2021)
Fig. 1. A schematic diagram of MOTIVE

2.1.2. VESTAP

VESTAP (Vulnerability assESsment Tool build climate
change Adaptation Plan)2 2010 =34 1}sHlof A 7]
HSF CCGIS, LCCGISY)| 7]¥tsta] 2014 SHE3d A+
ol AH8A HOMY FXS A3 W /Lo AL Fopy
H7}Etolth. VESTAPS IPCC A|4x} BH7FE 114(AR4)9]
Z|oFA(Vulnerability) 78S &84 71Ew2, 7T, &
$59 ARE L83l BrIstaL Utk RCP AL 2(RCP
4.5/8.5)%} SSP AU 2(SSP 1-2.6/2-4.5/3-7.0/5-8.5)7} &
AEol Aem RCP AU = 104, SSP AU 2= 20
¥ #12 Hokde WKL REa 9Ynel A9
RCP AU 2= 771 B2(A%, SE/ARt, 554k, AF/A
B Al siF/AL =, AR/ AD) 5771 -, SSP ALY
= 67 (=T, BHA, SE2/A%, 54 473, AR
o)) 4571 FEo= FAE] At FHFY B7F Ak
E, R, ASsdy HE 7%, ASAEA 5 27
o2 55 EESlo](Lee et al., 2015; Lim, 2016; Oh et
al., 2016, 2017; Son et al., 2023; Yoon and Lee, 2017), 0
~1 Aol9] g7t As Algsta k.

Vulnerability assessment to climate change “Comparative analysis by regions

2
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Fig. 2. VESTAP menu and function
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B3 &8 7t AR AE 4 AA- B &8 et Ajt
< 9?5t I SAAEC ot gajrt P & AG9S
At 2 MOTIVE, VESTAP BH71E APt ESH =
7 e 19 A7FAE S MOTIVEE 20304, VESTAP
2 2031d ~2040@ 08 1 ZZHIAAEE FHRRA)
E SHeE AuHsitt

T B7tee] 5% €8 7FeA8S AESH] Yot &
A, AR, F, HolE-E $4 2% MOTIVE, VESTAP
B7t AHE &3tk MOTIVEE A0l A7E A
&5t1l VESTAP ARl AiE AFstn=z Ais
YA o vHwstr|ol= FHAZE EAg FFH A
37t =98 A &, of Al A58 Uy OFE XF
E= ARA et B2t 95 SEHCE 1Este] 3
7v Ao} A fAMS AuETE AL S o 4 1
ol 3822 ZIEE= ARA L7t B, FIFFHH
o] 2 A7 FAFESS o] FAKSHH AL HHstel
ot GgF-FHoRol BAlol =A vebd A9 Al LAY
g 350 =31(Choo and Yoon, 2024), JEX o7 T
7t 23k X Ho|tt.

FEFHEE H7F A fARE FES gAdeR |
A% &8 Ut HESH] 95t MOTIVES] Axtgk
< VESTAPY ¥IZt: A #=E &-§sto] Hristqit.
VESTAPO] 7|2 Alu2] e 9] QI+ 5 mlzf FAg< &t
FTHH 7| RS Qg AHE]- A v A= YT B
£ 1jolg 4= QJth(Mahabadi et al., 2023). Q15 A4S ut
93+ MOTIVES] Z3}7+S VESTAPY WIZtE A EE &
&oto] FoFdS Bristal, VESTAPY] 7§ 23 v
sto] -8 7hset HekS Aot

3.1. MOTIVE-VESTAP &4 ZAx}

3.1.1. =4

20249 A ZFYSL 30.192 2018 o] AZH
o7 F WA 7P 71 ZALSFE 7ISSIAUTHKMA,
2024). £3] 9 10¥ AoA AHY A 98 £ AETF
HHET, 7]4TE o 7MY =2 doioprt vehth
(Park, 2020). §3] &3] AL} 33U= 7IEH U=
g, ol 20239 715(199) 3 HuPS of oF 28 F=
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MOTIVEE: 595 B71 of, o HA/F7L, 4%
FHE AL, AET AP, S57] AP 7]o] QIFE S E
2-E-JFTH(KEI, 2020). MOTIVES] FJof o3t & 7]oJAL
YA 87 A AASTE 39.19%, ST 36.117,
&7t 283610 % ol ¥, BRI 8.047,
STt 7417, SEF7F 451802 FFo] WA &5
Itk(Fig. 3, Table 2).

VESTAPL 7|¥ 4% X HEZ HWDI (Heat Wave Duration
Index, FOA|EA]G), A HA7]L, 4 Hi7|L, W4T A
HE QIF/ITHE, AFYAL &5, 858 A E=E GRDP
(Gross Regional Domestic Product, Z]Uj&4h, A3
AYE 58 AHRICHKEL 2022). VESTAPS] Zo] 9]
& A% 3ok AR AT, S0t giHew
7P FoFSE AR YERY, Tet, SEVF 7MY A
oFslA] 2 Ao =2 YEFFTHFig. 4, Table 3).

MOTIVE, VESTAP 717 ¥-&29] £4 59 AiE
H 2 HE off, 20309t A, Sat9] JaF-FHEgol
7V w1, 57 FEFO| FF-FH Mol MY B2 A
o7 TEEUAT F 257 ARAE W2 JFFt
A ATE 4 5 oAl A9 OFeE FERS W A2
87N 5 470, 2 97 5 471, st 871 5 6709 ARAI7F
FEo TeEYn. Ee, 9% ko] 1 ke A
AT 1 e ARA 97k A9 2ok ol £
o] gt MOTIVE, VESTAP %7} A] E&31= 714 d|o]
H(Q AT sto] fAR Qa2Aorg Bt
AT e Ao wuEn,

J
Seodaemun 0

Junggu

Yongsan

Geum  Gwanak
cheon

Fig. 3. MOTIVE results for heat wave in Seoul (RCP
8.5, 2030)
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Table 2. MOTIVE results for heat wave in Seoul
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Table 3. VESTAP results for heat wave in Seoul

(RCP 8.5, 2030) (RCP 8.5, 2031 ~ 2040)
Group Index Administrative District Mortality Administrative Vulnerability
Group Index Lo
1 Gangseogu 39.19 District result
2 Songpa-gu 36.11 1 Gangseo-gu 0.44
3 Gangdong-gu 28.36 2 Songpa-gu 0.43
4 Guro- 28.20
High uro-gu 3 Dongdaemun-gu 0.42
5 Gangnam-gu 27.96
4 Yangcheon-gu 0.39
6 Yangcheon-gu 26.47 High
7 Seongbuk-gu 2437 5 Yeongdeungpo-gu 0.38
] Mapo-gu 2404 6 Seongdong-gu 0.37
9 Nowon-gu 23.61 7 Guro-gu 0.36
10 Yeongdeungpo-gu 23.52 8 Gwangjin-gu 0.36
11 Dongdaemun-gu 22.39 9 Gangnam-gu 0.36
12 Dongjak-gu 22.26 10 Eunpyeong-gu 0.35
Medium 13 Eunpyeong-gu 19.83 11 Dongjak-gu 0.34
14 Seongdong-gu 18.64 12 Jungnang-gu 0.33
15 Gwangjin-gu 18.04 Medium 13 Gangdong-gu 0.33
16 Seodaemun-gu 15.81 14 Mapo-gu 0.32
17 Jungnang-gu 14.95 15 Seocho-gu 0.30
18 Seocho-gu 14.58 16 Gwanak-gu 028
19 Dobong-gu 13.76 17 N
owon-gu 0.27
20 Yongsan-gu 12.53 18 Gangbuk-gu 027
Low 21 Gwanak-gu 11.59 19 Yongsan-gu 027
22 Geumcheon-gu 10.90 20 Scongbuk-gu 025
23 Gangbuk-gu 8.04 L 21 Geumcheon-gu 0.25
ow
24 Jung-gu 741 22 Seodaemun-gu 0.22
25 Jongno-gu 4.51 23 Jung-gu 0.19
24 Dobong-gu 0.13
25 Jongno-gu 0.06
— 3.1.2. OJM[HX|
Gangbuk Nowon
Eunpyeons 7| s w=d 1770 Ao AHA] =5
eongbuk Jun, — - = = =
.y AT 7HE Bt FAgE ATt A& (18yg/m’), AH(191g
y 3 3 3 = 3 =
S o ), AR19ug/m’), 371(20ug/m’), FH20ug/m’), S

Yangcheon

Guro

Geu

Seongdong Gwangjin

Yongsan

Yeongdeungpo

Dongjak
Gangnam

Seocho

m  Gwanak

cheon

8.5, 2031 ~ 2040)

Gangdong

Songpa
Legend

0.0

|

Fig. 4. VESTAP results for heat wave in Seoul (RCP

(20ug/m’)0] &2 WoF UERGTHNIER, 2023b). £3
AT TY A SOE nAHA|Q} 23} ]A|
A 5ol Het *27F ETHPyo et al, 2016). o]o] b]A]
Ao ot A7 FE IdFHIE B SHEEE

A
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[e]
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3 ujE} YL H7FFCHKEL 2020). MOTIVES] wlAH
2|2 013} & 7|ojAFdAS: BHrt Al Al 170.621,
oFAHA] 83.28W 02 o FgFol 7PF E=A UEEHT 1
of Bl ZANL 1645, AFA] 12.98%, FF 10.29%
o7 ggFo| 7P A E=EFHJAHFig. 5, Table 4).

o) AHR] Fo S B7Fok7] 9S4 VESTAPO| &-&
g HlolE = 7T eE(Y 17 Bwk AIRAIHA]
Sk, A8+ vAHA FE), UFEQITFS " e,
APPSR 42), 2-253(GRDP(Gross Regional Domestic
Product, A|QWEF4h), I SFR 7|8, AEA
H: 5)°IHH(KEL 2022). VESTAPS] u]A|dx]o] oJgt A

Dangjin

Asan

Legend
Gyeryong 0.0

.170

Fig. 5. MOTIVE results for particulate matter (PM1o)
in Chungcheongnam-do (RCP 8.5, 2030)

Boryeong

Table 4. MOTIVE results for particulate matter (PMo)

o
e - %

ogr

ot - 228Y -

& F B7F A} HRMA, oM7L AR =2
FHHIE B, FGFE, A4, Eijtdo] Ao s
71 FHoFolA] 2 A0 & UERTHFig. 6, Table 5).
MOTIVE, VESTAP 2% Z4J k9] ZQHA|Q} oFAlA|
7h AR o] T JF-F ol =2 ALE YEyH
157] AAAE 4, 5, o, Al 1522 vHludlS o, 42
571 & 370, S 570 = 271, st= 570 5 3709 AAHA7E
TR ZF IF 2¢EE AoE UEyEH oA o
E IFFHYY 2 Hol= AR FARE, ABAIE
Urelytt}. o] MOIVE®} VESTAPO|| &85 7|4 9 n

© Cheonan
Asan {

Hongseong

Legend

B
SO Gleryons 0.0

Geumsan
1.0

Fig. 6. VESTAP results for particulate matter in
Chungcheongnam-do (RCP 8.5, 2031 ~
2040)

Table 5. VESTAP results for particulate matter in
Chungcheongnam-do (RCP 8.5, 2031 ~ 2040)

in Chungcheongnam-do (RCP 8.5, 2030) - Vulnerability

Group Index Administrative District Mortality Group Index Administrative District result
1 Cheonan-si 170.62 1 Cheonan-si 0.52

2 Asan-si 83.28 2 Asan-si 0.37

High 3 Seosan-si 53.32 High 3 Nonsan-si 0.35

4 Dangjin-si 47.31 4 Gongju-si 0.33

5 Nonsan-si 38.65 5 Geumsan-gun 0.29

6 Gongju-si 38.48 6 Gyeryong-si 0.24

7 Boryeong-si 34.84 7 Dangjin-si 0.22

Medium 8 Hongseong-gun 28.64 Medium 8 Yesan-gun 0.19
9 Yesan-gun 27.88 9 Buyeo-gun 0.16

10 Buyeo-gun 23.59 10 Hongseong-gun 0.10

11 Taean-gun 21.72 11 Seocheon-gun 0.09

12 Seocheon-gun 19.11 12 Boryeong-si 0.08

Low 13 Geumsan-gun 16.45 Low 13 Cheongyang-gun 0.07

14 Cheongyang-gun 10.29 14 Seosan-si 0.06

15 Gyeryong-si 12.98 15 Taean-gun 0.01

Journal of Climate Change Research 2024, Vol. 15, No. 5-2
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AR &= ALt FHEE 5o 217t ol FARHA &
o A%} w2E Ao wuEn I8 WML 1
SE2, Ar 5 FH 1F 2FAZA A} v vlA
WX SEo] g -Fopo] ¥4 Uehd o= s
(Park, 2018).

3.1.3. LE

7| F AR HEW Ao Z 20210 2EF0]
H g A7 67UR 20179 O|FE TP W2 SIFE
712 5] QIth(NIER, 2023b). 202441 H|o]E]S A W3S o,
QEFOAHT} 4¢o] A WPo] YErY g 7P ERie
o, 53] A& LEFYET} 5432 Ad] Y 7|ES
7§ A FTH(SIHE, 2024). @&of o3t JF-FHHY H7he=
AEA o R 285t

) L& I9FE B7HsH] YA MOTIVE] &84
tolE= dBd LEFE, FIV]E, 7|AMT AR
A, AETES AP, 257188 AF)OIEH(KEL 2020).
MOTIVES] @EO0F QIgt F 7|oJAdAlg B7h A},
So7t 8547 0% AR £7F 7MY XA, =T
76.3%9, AT 72.4%8, AT 7T1.2%8 02 J7Fol =A Y
Efgith. o] A E=&H = ST 3087, 84
30.79, T2 21.4%, F77F 16622 7|qAPGAL 4
7V 7V @A =EEQok(Fig. 7, Table 6).

VESTAPO]| &85 HolHx= 7|FeS(E&EFE T
B3, GF 729 B, AR EFE), UHE(14
Al olsH65A] o4 I, 712AELFA HE, AEHd
g AGR = 5), F-35Z(GRDP (Gross Regional
Domestic Product, A|GUESAIAD, AZFEFAE Q1H]

Legend
0.0

M.

Fig. 7. MOTIVE results for Oz in Seoul (RCP 8.5,
2030)

s
9
re
1
]
o

I
i
njo
il
0z
3
(0]
w
~N

£, AAAYE 5)0]th(KEL, 2022). VESTAPS] Q&0
ot A% HFE HHET LY+, T B8 A
HHo® 7P HoFgol B, FERT, BAT ST
o iAoz @Eof o3t HF FHoPgol B2 Ao=
e TH(Fig. 8, Table 7).

MOTIVE, VESTAPQ] J3F-F°F4 87 A= 2570
ARAE oz A A, F, 3he 1FoR FEUS
o, A2 870 5 370, 52 971 5 270, st 87 5 4719
ARAN7F 3502 2odEE AR Uey=d, 4 1F
W2 350 motEE A9 %7t 50% olstolth
ESE, FEF-FHFFol =AY W2 A A7 LHR
& o, FFHMY W At fASA et
MOTIVE®} VESTAPO| &84 7|3 & 2E5% HolE
A REC] g fAHA o2 23 =2 AoR
TeEh

Table 6. MOTIVE results for Os in Seoul (RCP 8.5,
2030)

Group Index Administrative District Mortality
1 Songpa-gu 85.4
2 Nowon-gu 76.3
3 Gangseogu 72.4
High 4 Gangnam-gu 71.2
5 Gwanak-gu 66.6
6 Yangcheon-gu 62.9
7 Eunpyeong-gu 61.3
8 Gangdong-gu 61.3
9 Seongbuk-gu 61.2
10 Seocho-gu 54.3
11 Guro-gu 533
12 Jungnang-gu 533
Medium 13 Yeongdeungpo-gu 51.1
14 Dongjak-gu 50.5
15 Mapo-gu 49.2
16 Gwangjin-gu 46.9
17 Dobong-gu 46.1
18 Dongdaemun-gu 45.8
19 Gangbuk-gu 43.4
20 Seodaemun-gu 40.7
Low 21 Seongdong-gu 38.6
22 Geumcheon-gu 30.8
23 Yongsan-gu 30.7
24 Jongno-gu 21.4
25 Jung-gu 16.6
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Fig. 8. VESTAP results for Oz in Seoul (RCP 8.5,
2031 ~ 2040)

Table 7. VESTAP results for O; in Seoul (RCP 8.5,
2031 ~ 2040)

o
e - %

Group Index Administrative District Vulnerability

result

1 Nowon-gu 0.41

2 Jungnang-gu 0.40

3 Dobong-gu 0.32

High 4 Songpa-gu 0.30
5 Gangbuk-gu 0.30

6 Eunpyeong-gu 0.29

7 Dongdaemun-gu 0.28

8 Gwangjin-gu 0.26

9 Seongbuk-gu 0.26

10 Gangdong-gu 0.25

11 Gangseo-gu 0.20

12 Gangnam-gu 0.20

Medium 13 Gwanak-gu 0.11
14 Seongdong-gu 0.11

15 Seodaemun-gu 0.09

16 Guro-gu 0.08

17 Yangcheon-gu 0.08

18 Seocho-gu 0.06

19 Dongjak-gu 0.05

20 Geumcheon-gu 0.05

Low 21 Mapo-gu 0.05
22 Jongno-gu 0.05

23 Yeongdeungpo-gu 0.02

24 Yongsan-gu 0.00
25 Jung-gu -0.04
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Fig. 9. MOTIVE results for healthcare facility visits
due to vector-borne (malaria) incidence in
Gyeonggi—do (RCP 8.5, 2030)



X 718907| MU 42 XU oIt B HON

Table 8. MOTIVE results for healthcare facility visits
due to vector-borne (malaria) incidence in
Gyeonggi—do (RCP 8.5, 2030)

Group Index Administrative District Mortality
1 Gimpo-si 44.38
2 Hwaseong-si 44.15
3 Goyang-si 39.90
4 Yeoncheon-gun 38.17
High 5 Uijeongbu-si 36.53
6 Yangpyeong-gun 35.13
7 Namyangju-si 35.00
8 Pocheon-si 34.59
9 Dongducheon-si 33.53
10 Gapyeong-gun 30.29
11 Pyeongtaek-si 14.24
12 Osan-si 11.74
13 Yeoju-si 11.16
14 Icheon-si 11.14
. 15 Paju-si 11.03
Medium - 7 Gunpo-si 10.71
17 Anseong-si 10.70
18 Suwon-si 10.62
19 Bucheon-si 10.28
20 Gwangmyeong-si 10.27
21 Guri-si 10.19
22 Siheung-si 9.92
23 Ansan-si 9.80
24 Uiwang-si 9.72
25 Yongin-si 9.71
Low 26 Yangju-si 9.67
27 Hanam-si 9.60
28 Seongnam-si 9.56
29 Anyang-si 9.50
30 Gwacheon-si 9.28
31 Gwangju-si 9.20

ZHto] wetejoto] o5t 17 HoPgol 7Y HFskA] ¢
< A& TEEQITH(Fig. 10, Table 9).
FFFNHE B/t 2, FEHLE FHA A2
L mEA|, AdE, AEA, TFA 9] Eat 22 A
Uepstth AR dEtejor Ak FAA ATolA ©
A5 THKDCA, 2024a). 1 9] & 3178 A=A o] of
FEFHYY B7F 2= Al HY AFOE FESHA
o 7k OF0 3o 2IEE ARAY Mpes A
107] & 370, 32 1170 & 470, st} 1070 5 27024 3
Bog RIEE= ARA = 30% vlRtold, JFF-FHAgol
E2 97 32 A9 £ TFHeE 1T o,
WA= Ae] AH7Fgol LAIsHA] ket et o A4
HHE = E, F4 T ARS8l 1% A FoA F
2 PAYst=d MOTIVEE = HAE §HG3 B7HE 1Y
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Fig. 10. VESTAP results for diseases transmitted by
insects and rodents (malaria) in
Gyeonggi—-do (RCP 8.5, 2031 ~2040)

Table 9. VESTAP results for diseases transmitted by
insects and rodents (malaria) in
Gyeonggi-do (RCP 8.5, 2031 ~ 2040)

. . o Vulnerability
Group Index Administrative District
result
1 Goyang-si 0.46
2 Bucheon-si 0.38
3 Paju-si 0.35
4 Gimpo-si 0.34
High 5 Seongnam-si : 0.32
6 Gwangmyeong-si 0.31
7 Hanam-si 0.28
8 Uijeongbu-si 0.28
9 Guri-si 0..28
10 Anyang-si 0.26
11 Suwon-si 0.24
12 Ansan-si 0.24
13 Osan-si 0.23
14 Namyangju-si 0.23
. 15 Pyeongtaek-si 0.22
Medium - == o Uiwang-si 021
17 Dongducheon-si 0.21
18 Siheung-si 0.20
19 Yangju-si 0.20
20 Gwangju-si 0.20
21 Gunpo-si 0.19
22 Anseong-si 0.19
23 Yeoju-si 0.17
24 Hwaseong-si 0.15
25 Gwacheon-si 0.15
Low 26 Pocheon-si 0.15
27 Yongin-si 0.14
28 Yangpyeong-gun 0.13
29 Icheon-si 0.12
30 Gapyeong-gun 0.10
31 Yeoncheon-gun 0.07

http://www.jccr.re.kr



840 X - AXA - @Ot - BEE - ZpH -
3}lal, VESTAPL Htd5}x] ot Y {ASHA] e 4
Fol ==d /\_E J&‘&%E}(KDCA, 2024b).

3.2. MOTIVE-VESTAP QA-8g &8 Az

Ul 7IH B7rgE] e JF-FHoH BrF 2= A

ESIlS W, £ IF-FHIE B7F APl 7HF FA

Ao g Uetyth AAA Aed W €84S 1
S FIF-F Y A FARE HAE FeE AA-F
o 285 BUieksith

AgYAto] ©EH MOTIVES] H71E7E VESTAPS]
e A 32 A L8 4= QUTHNIER, 2023a). VESTAP
‘HGol o3t A7 FeH e W E ARHE SEE= U
o|E= D144 ofst QI+, @65A] o4 QI+, ®7|28E
TEAE /I HE, @=AkRI(65A]014) BlE, OHEH
Ast APYAE F, @GAPE/GAPE SR QIS APERE &= F
oA ZHAloltt. 1 F OAEHES AR 52, ®FARE/
LA O R QIgH AFEAL 4=, F A XE MOTIVEY ‘&Y
oz Qg & 7|oJAgREr 2 A FTHNIER, 2023a).
MOTIVEE= vl&f Q454 A5E L-8of vl ¥F ¥
7¥stth B VESTAPY] SHAES HAT 4= S A
o ol QIEA Atm &8 Al 7199& S7HE ofvEt
# AT & JFE 7|AER olF §HPT AA-FF
g8 r137]—3]-0C‘1’4-(Ha and Shin, 2012; Lim et al., 2023).

AA- &8 Bt Ay St AT SHET
71 FHA 01 l—d"l TEF, E8, S 7P S
go] W& Ao = YElth(Fig. 11, Table 10). 53], 94l
VESTAP 7Hd 7} ZA3k(Fig. 4, Table 3)% AA -5 &
€ 295 PudE | FdTOe—e=et FEs+
(1329-9&9)= Afao=z o Hokstal, 23104
A—-13:2het (16 —1959)= AHHes ¢
HoFgt Ao g2 Yeh A EE AHSH] At tha
£ 23 B9} vl EQo gt ek A7t
Sloto] Z-gfjdlo] Q3 A Fo] S-Ae=7f v ¢
== 9ugitt

A4 VESTAP Y17k, 255 HolgH= &
FAoA S2E A=E %%oh UE=T
Zra o] mjE) ARG 719 9l
o] thoFgt W] thH]7} 7}—0
Al F835F JAEHE APl F 5= A= Aoltk(Song et
al., 2023). 3L AA-TF &8 AAA A H-ZHHH

Y Al A9 2lad &) E80] 7HsE Aler Alm

st

¥ B O o

A%
TIVE 23}
= 1 vl
L]

< ol

, MO
P

T=
R

Journal of Climate Change Research 2024, Vol. 15, No. 5-2

>
g

Gangseo k

Yangcheon

Guro

Fig. 11. VESTAP results for heat wave in Seoul use

Mapo

>
|.|-|
e
zl'o
4>

Dobong

Gangbuk Nowon
Eunpyeong

Jung
nang

Seongbuk

Jongno | p,

Junggu

Seongdong Gwangjin

Yongsan

Yeongdeungpo

Dongjak
2 Gangnam

Seocho

Geum  Gwanak
cheon

Gangdong

Songpa
Legend

0.0

I1.o

MOTIVE result (RCP 8.5, 2031 ~2040)

Table 10. VESTAP results for heat wave in Seoul use

MOTIVE result (RCP 8.5, 2031 ~ 2040)

Group Index Administrative District Vulnerability
result
1 Gangseo-gu 0.50
2 Songpa-gu 0.50
3 Dongdaemun-gu 0.45
High 4 Yangcheon-gu 0.44
5 Yeongdeungpo-gu 0.42
6 Gangnam-gu 0.41
7 Seongdong-gu 0.41
8 Guro-gu 0.40
9 Gangdong-gu 0.40
10 Gwangjin-gu 0.39
11 Dongjak-gu 0.37
12 Mapo-gu 0.37
Medium 13 Eunpyeong-gu 0.35
14 Jungnang-gu 0.35
15 Seocho-gu 0.32
16 Nowon-gu 0.30
17 Seongbuk-gu 0.29
18 Yongsan-gu 0.28
19 Gwanak-gu 0.28
20 Gangbuk-gu 0.27
Low 21 Geumcheon-gu 0.25
22 Seodaemun-gu 0.24
23 Jung-gu 0.19
24 Dobong-gu 0.14
25 Jongno-gu 0.05
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