"m Check for updates

Journal of Climate Change Research 2024, Vol. 15, No. 3, pp. 385~399
DOI: https://doi.org/10.15531/KSCCR.2024.15.3.385

715Mst (22 U5t B7H IAZE XY DY J|EHT: MYHT EMS FMo=

Lt
FECPY EAQIPES EARH SN Oingl

H

Ofol
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ABSTRACT

Climate change significantly impacts urban areas, necessitating spatial adaptation strategies. Using spatial information and
decision support systems, effective climate change response strategies can be developed, serving as vital tools for urban
planners to mitigate climate risks and bolster resilience. However, discussion and development of systems for spatial
decision support concerning climate change response remain insufficient. Therefore, this study aims to propose a framework
for a spatial decision support model tailored to climate change adaptation in domestic contexts. The methodology involves
collecting and analyzing global and domestic spatial decision support models for climate change adaptation. Using academic
databases like SCOPUS and the Korea Citation Index, studies addressing climate change issues through spatial
decision-making and applicable to actual spatial planning were reviewed. Through an analysis of previous research, the
effective utilization of decision support systems in addressing spatial issues caused by climate change was thoroughly
examined. Subsequently, a framework for a domestically applicable spatial decision support model aimed at enhancing
responsiveness to climate change was developed. The framework comprises three phases: Intelligence, Design, and Choice.
During the Intelligence phase, spatial problems arising from climate change are defined, and problem-solving directions are
established. In the Design Phase, optimization methodologies analyze ‘Objectives’, ‘Constraints’ and ‘Decision Variables’
derived from grid-based spatial data to produce outputs. The Choice phase involves selection of the optimal alternatives
among the outputs. This study emphasizes the significance of spatial decision support models for climate change adaptation

and presents their potential for practical application.
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TFRE dojubal ot 22aL ofof g5kt F3HAE
o] A&l 7|3 H3t AL 2t =A|9 EAT Zaof
grgo] oA &g, wE M, A Bd 53 ZE o
2 fopo] AF 4% A&L 1Fste] +HAh ojFx
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7|13t tf-g5t7] gt A9H 22]7F S8l
w2t F7F AGrEL 71FHE} dfsol e 24 W
o} glth(Eikelboom and Janssen, 2017). Z1&] 1l o] I}
H BARE 71THse] B0Y BFE nes) et
HAZ QA2 Z2JITH(Eikelboom and Janssen, 2017;
Wilson, 2006). ©] Yo}l IPCC 6x} Z3+E 1 A(IPCC,
2023 71595} g0l ToFR FEI} AAHL of 2
L 23 Agolslo] o Extaol 57] el SU
opiEol Bage ANtk BUAR} oA
AL AAL] &&2 5ol HEt HgAaE FolAU
(Sarker et al., 2020), ZAG 7B S4=5} H7 2
2 WHSE 5 17HEs] Ot 54 48 2AE Ad

sk Slol EAAEA EES & 5 Ao
(Mahdiyar et al., 2019). 374 HIHE 719 djog <}
ZA9tetd 7|3 Rst B4 A Hof| wA|= FFE A5
AT 4 qloug Ko #23tE WA 0 R HILE o]
sk th3F 4= Qrh(Wallace, 2018). A Ao 2 7|5
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jq‘_‘—_-‘ H_apux% 1:}01:14 g Aé% 7].@ oﬂ E(Eikelboom
and Janssen, 2017) 7|&9] TA|HE] ZA|oA 7|FHS}H
A dSAE +4 vE 5 7|FHs] gt tf-So]
—,—5‘61- =& Ho]1l It} (Preston et al., 2011; Wang et
al., 2023). SjQo|AL 7|EH3} o3-S 5t Mgt A
SlRlg gistel WA FAT BAY AARe] A4 Be
o] A|7| = 9ith(Eikelboom and Janssen, 2017; van
Buuren et al., 2013). E3l, FUY A= 7|THHL} 9AF
27 A T=77F BAbE o] A EIL 1o, AEARE
o] Waw st B J1¥Hst 48 o4AH A A
2Eo] Jdh "W Q Ajo] Y51 QIck(Hyun et al., 2020).
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=9 AJ+= ‘SCOPUS (www.scopus.com/, 2023.8.31.
712y e AAAXS Eo $Asklen, ‘Climate
Change’, ‘Spatial Decision Support System’, ‘Decision
Support System’, ‘Geodesign’ 5= 9 AAO|Z AE5
Fek. E3], 33k A2 HokoA ‘Spatial Decision
Support System’2 HFeE FEFRAIA Q] &k HiE, &
A AAEY] AA] AA 5ol &= Q= Hdelth =
W g+ Sh=8h&ER] 0182 9l (https://www kci.go. kr/kci
portal/po/search/poArtiSear.kei, 2023.8.31. 7|&)< &9
SSIem, ol FUolH B RUL BEIAL A
Rt AFES EFES Stk =99 A4 ‘Climate
Change’@} ‘Spatial Decision Support System’ 7|¥ = A
A AT} OF 4567, ‘Climate Change’?} ‘Decision Support
System’ 2.2 9F 2,058, ‘Climate Change’2} ‘Geodesign’
o= °F 16719 A7 HAEJH. FH 9] A% KCI 5
AE 7]+ 027 ‘Spatial Decision Support System’ 7] =
HMAT} 9F 9474, ‘Decision Support System’ 7| ¥ = 7
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AL, 7| SHsE A, 2 A d B, BA A9 5 S8
2OF ste]A|of] AAE =Zo] A== Ut olgte], A9
AAAQ Wgol 7 A+ A= 44 2HoA va H
ot Y& thFHIE A9 dRoA &EEo] V&
g 7|$Hstof wE I7F A A Yche BE &2
L7 A Arm 4 270 Bttt o] E whgskal
t}. o]of wizt, B AFPAF S =] 47 (Dunnett et al.,
2018; Eikelboom and Janssen, 2017; Roest et al., 2023;

Wang et al., 2023), =Y 27ZA(Hyun et al., 2020; Yoon et
al, 2018)0.2 & 679 AYPATLE FF AHsIA

Eikelboom and Janssen (2017)2 7|&H¥3}o] w2 Az}
A & FAasstr] fJste] ExJol-gof tigt AR
Y 2d-g A5t Dunnett et al. (2018)2 7|5 H
slo] & s B4 T3 HHSE AR JAHEA Ad
DdlS A5k Roest et al. (2023)2 7| o o
2 TAZZY faiE FasistaAr adQlxer 37t F
Aot gt A AY BAL A7t Wang e
al. (2023)> 7|SH3lof| W2 3 #HYE floto] 1R
et HAH3} LS JAEA A Hots ZES Ao
T} Yoon et al. (2018)2 A9 YHZH 7|SHG} JTF
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97 9 B4 @A (Design Phaso)ol A +18 477
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Ag BUS oA AAStT Tl Holes Rl
7 wetel A} sigict. olo] wet B Aol A %3
A4 71 7Rs S 97 B2 ANAH AY v
o] Aest BT Hloly Ra] HEEL Rolo]w, A
F8E WHSL o8 THNYLA FHoA.
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279 AY mEe 47 2 24 DA 4§t e
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of gttt © Uolrl, Wenkel et al. (2013)0] WE2H 715
A3t B QAHEA A 2EL HHT A41E gt o
2 Agstal, AHESH] 41 A 7SHEE Al5stH,
A w4 AlEd oMol 7Hs st s Aok gttt o]
% FZole= AEA A9 2do] X7 HE AAH
(GIS)= 7IRto 2 ZA|9] =X Fo| H3l 34 F7te]
e g7k 4 31, olE B9 35 9 vt 33t
HEolA 712 Ag 2AE P Mapping)T 4= UTtL
Z9]= v} Jth(Roest et al.,, 2023).
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D). g ZE AT = EATRel, A4 9 24, A=) Al
DA 9 gubAel AEA Q] 7ol (Simon, 1960)
| 9AEA  EX(Multi-Criteria  Decision  Anlysis,
MCDA)Z} 37t 2] JEAAS Aest T Y=ol
ol A 7IHke] QJAAA X Yol et gRtstE HH
O 2 A(Kim, 2021; Rahman, 2023), 7| &&EA o= -3-80]
7Fed Ao = wekstgint. ok, 7|3 Hst tf-3-9] I
A Malczewski (1999)7} A|QHE QJAAA 9] 2+ AS
Azt & nzslete A2 APATF £ Bl A2 A
AE AE2 E8ste F9d 7gol7]d, 20239 9¥ 8
UHE] 20249 29 29U7HA] 1135]0] AZ TA AE7}F 2F
AAH =95 B ABPS FA6tA skt AL 1
~33)3 FooAE 2 A7t ZESA S ZE Y
A 7|FHSE BEAL AASH] $i5te] EFhE ojok
ot di4lojol EAHE Bk Aol oist WA s Het
S =95ttt thFo 2 4~ 73%} FoA e QAtE
g B9 Fas 9AS AU o2 APATolA AA
9 gArE A9 K vlwste] 4 3 Bl
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Fig. 1. Structuring the model framework
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9] 7S HHE st et 71AskE 5 M= W
W29 "ol &5 th(Lamptey et al., 2023). A
A el wet = AR Aapl A 9 24 dA 0
A ZAE ET A9 kS &5 YHES A%
sto] EA RS dAstofof jirt. ojw, JARE AT B

FEHZ Boto] 2T 4 (Decision Variables)S §&+
5] AAstal £49] 71¥0] H= 2?l(Objectives)} A|oF

o2 Z-85l= Q2l(Constraints)> Q1A :}hetat Tﬂ_&
b ek vAtoR, melo] s A sl o2 A
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1S AL 0.0 BEARE Eob7lol AR
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AT PREL 7 5He} JFol whet oA ¥
*3%& %Xﬂ—é—' o, g sdstust oA A9
B9g $EAAKTable 1). SHE A7V} ORI Y=
AR Q] T7HA FRE 9F 0.16km*(Yoon et al., 2018)5
E] 2F 94km*(Dunnett et al., 2018)7}4] 1 {27} thoks}
Atk £7" F9| AL B2 R ATl B
Aoz Ao V1R Jaol ne Fabyol #A=

5 AFELE g 9] A5 olUtH(Dunnett et al,
2018; Eikelboom and Janssen, 2017; Roest et al., 2023;
Wang et al.,, 2023). W, =Wjo] A= 7MY 37
tidoz A A A Y HEdS AHAESE AH(Yoon et
al., 2018)°]AY, YAHE A HEo] AREAA A&
5t= AHIAE A5t AF-(Hyun et al., 2020)0]7]9]
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GRS AA7E EASHA] kot B3] 2A
U T Goz Heisa s
4219 =9 A= LY BA sid FFH
‘=] XA F7+ FASHDunnett et al, 2018;
Eikelboom and Janssen, 2017)E+= 1=z} Z7+ F
Z3HRoest et al.,, 2023; Wang et al., 2023y 2 A5}
t}. 0|9} &2 249 =Y A-F(Hyun et al., 2020; Yoon
et al,, 2018)o A& TE& o2 V|THsl 438 T 2
AL OJAIAA XY HHlo] BAo 7 HA5}9c) o]
AL oA 2011 EFE =77 | S-S S 5
doitt +shs 5 S7HeF AGAAGA 7 7139171 o
= AT 4% 7415—49] FHT ALY HPS A&H 0w
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AEA A BEE olsfistal 7] el ® HEvt A5
< Boto] washltt

QL AT B3 2A S kel wEr abE A
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FE o] ARG A= 2Z4A(Dunnett et al., 2018;
Eikelboom and Janssen, 2017)°|Q1t}. o]&= H, A, t}z+d
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Qolz s =4 Fel W Ao e AFeAL 2
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(Gharari et al., 2020). ¥H, ZXKGrid) dlo|E|E A3
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25t0] %-83HACHTable 1),

SUE AT % YNIES BE AH} A Y
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L 23 g o] BAZ ol 42 Aske Wik
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w2t gho]l 22Hd 4 U= AFRFC=E HQITHHyun et al,
2020; Wang et al., 2023). FE3l, Wang et al. (2023)-2 7|
F890S FHst £49] B E Hokow, o] i+ Z
A 1= st HE ARG ficte] Hst= HEE
FES=A ERIshe 7 98 S¥ste AeRE By
oh 183l AeFR Rl oJAMAZY WSl tigh ARt H £
s AAsk=d AHEsHAH

AEA Hlaee £49 daEA gRlo] 75537
o € AT 6oH FEHE FEC] 7HestAH
712807} Aokalo] Higt /g FEZ AHAc R <
235t A+ 37 (Dunnett et al., 2018; Hyun et al., 2020;
Wang et al., 2023)0] U}t 7]&2 A3 A°kQQl NS
qPHon FRAL AL o RS AFE YA}
27 7leade B4 BE 4AL AHE ARolw,
Aoraole Ba A HEA] AR S 243 A4S
AL uets Zuolx 281 dolee 2l o]
7V tH(Yoon et al.,, 2018).
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FHE dAte AY Aol FEHoRE A H 74
SANA AAE o 7HA] Hijks § AR 24
9] ek AT 4= 1= A HUst= dXE FFseltt
(Table 1). A4 9 24 @A 9] A= F7te} HS52
A HTHOoE AEFE ATt B AT JEE
Al AHETHKim and Lim, 2004). £3], NSGA-II= FA]|
o] HA9] FAA+E BT ST & g7l o] &3t
HaE wAste] 2o AU ofA Foto] AuE e
7 =915 WA JAHEES S A YdlioF hth(Wang
et al,, 2023). &, #E Ao & RRTIA| 2 7|15}
£ 37 HlolE #£4& 59 S A Yste o
7HA] "ifteS &Skl 11 oA A9 ik AddEst
At

AA 9 £ dACA daEES &8 M3 U
29 83t AF-=(Dunnett et al., 2018; Wang et al.,
2023; Yoon et al., 2018) F&H 08 HH 719] E3FH
= BARto g A9 dielks AHSHEE AUt
Wang et al. (2023)2 A3} 249 EHo| &= 7|&Q
1o® &4 o 24 9 F FETF 24 +9 47
oA Foiet FEF 4t 183 8 7] HE(Life
Cycle Cost) 43ts 45710 HAE & =
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T U= O 2FY FHQI oY dtES dde=
H] g3} S0 S = TEE TEE &3 H(Pareto
Front Soultion)2 ARE5t0] 7]&Q9 ZHOA totES
THIAT. o|lF e AU oA Hete] Ay
7] &5 WA JAERE HF A Ydh= AR

E ASx &9 7|H(Technique for Order of Preference
by Similarity to Ideal Solution, TOPSIS)& $35}o] tjj<t
of 944912 ZohfoTt. Yoon ot al. 0192 71%8
oz BAqEs dalmel o) vEL Aot
P M EC ECE L =g
o Se1gt 1S 101 1 LA 16
4 (Cost-Benefit Analysis, CBA)S 435} 7]EH3}
1 £ EZ]O]—Q“ Ay 2.9] g3l <z, 1%?_12
dAo] T2 Az A8 HESE 52 B
a9l % oA ttEE Fsto] Ao
4 L E X Y3l ). Dunnett et al. (2018)
QI BX(Trade-off analysis)& 4~3J5}o]

4 SIS 4% & e AN G o
Latin-Hypercube AZ3 % g+835}a] oALAA
o 7 HHs BEW APse A Hoto 2
. S S5 Aol 449 2942 Forisieh
Sl SfolF MEYL okt HAE AGTIeE B
Sof 2 BE 94| o 28 s |HolT,

22= BBl o L(Eikelboom and Janssen, 2017;
Hyun et al., 2020; Roest et al., 2023; Wang et al., 2023;
Yoon et al., 2018)= B4 ZAIE W{P3t A= FE{ 9 4]
71ote dyER 7 ASHoEN AJAEHANA T
Tulsiolct. e, AA 9 B4 g4 A& 7]EE o
71& B4 $Pst A (Eikelboom and Janssen, 2017;
Roest et al.,, 2023)= 3 7t9] A&H S AFH o=z B
431 34 o] AZSHE AEE vigos elaEy
% 2t0] Wejg Bolol Ao ojorg MestES HAY
A ¥E SFAItE 1ok, Hyun et al. (2020)> A|Z3HE
AEAZE vgo g ORIZAAR} 7+ FolE E5lo] AF
of tjeke MeEfste AAHe W ool /| 2 g
ARAAAY BB v gUARAS 2P ol
AgFY PR 27k M3} Hojof sH= 7120l
u189] H25ph TaEol YAL, I /1T A
7 A AL 9] Aol 1 FFolE AE AlF o
HAE FESHILA X*‘j*ﬂ} A A" A AAE
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Az o2 Aele slH ket Az e g
LA (Sensitivity Analysis)E $HT 4 ATH(Lim, 2001).
oj2|gt Weto A 7]|FHI} AE] et EX|o]g WHIle
of figt 1t BE4-& AAIEE A7} 17 (Dunnett et al.,
2018) 9lleH, aiF A= Aol 7 E g2 vIA
£ RQ1g molelw, Fite] ABHE AET + Aol
o2 o] 7] S} Z2 ARS]-FA A Hst £ B
glo] Azt B4 AR} orS TESA HAltur
SHSICE ol W BAE A 2 SIS0 HApLS
$9E|9lon, 7| & H5to] A RCP 2.6, RCP 4.5, RCP
6.0 ¥ RCP 8.5 Alyg]| 2 BL,.]Oﬂ/ﬂ 2020, 2050, 2080
of Mg & WAFKDS v welsto] Adet o)
tigto] e (Robust)3HA], 1|3l theFst Bl ”9}01]*1
T BEY YA SR EA018E AE
At 2571 48 A4, 714 2 5D FE o9 o
A, olelet Age welo] Ajet 4 YA AU
ot UolA= Hyun et al. (2020) E3t 7|3 H3}F 43 =
A7k ABAo|T VY WAT (AL ROz SHan B
QVsteE WAEE TSR Aol Fasihn BET vt
AUt

3.3.2. it & &84

Z3%t A3t= 3ZA(Dunnett et al., 2018; Wang et al., 2023;
Yoon et al., 2018)°]3ict}t. &= 7|H A 5E 235t
30 A% AU 28 S0l 57 I
S J)5uster BAT opet Bolol X BeHH, 71T

a5 515 4% el o1 B AHE o

S
wele] A8 wHAolA] H83 Wolg F3
oz 2o org NHT 4 UES Yok AT
47 (Dunnett et al., 2018; Hyun et al., 2020; Wang et al.,
2023; Yoon et al., 2018)°]it}. o]&st 18+ EHOPE 7t
o] vl glo] ;A ol HFARI V&S AT St
ow, 71%W3lo] tgst= AL el qlof TEd

o4ite] 5824 &80 HIgd AR HE

UOE [e]
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Table 1. Summary of the phases of the preceding research model

c6€

Intelligence Phase Design Phase Choice Phase
. Setting the
Definition| = | Methods for .
References Area . | direction for . . L . . . Methods for supporting
Study area | . of spatial Spatial data format spatial data Objectives Constraints Decision variables . .
size problem- . decision-making
problems . analysis
solving
* Maximization of
stakeholder value
* To make L .
i Vector i . * Minimization of * Decision
Eikelboom K Risks of soil land-use . * Land use
(using . . Map-based damages resulting . maker
and Sweden, i subsidence, adoption . * Land use type (purpose) quali-
SO0k | arbitrary . multi criteria from reduced . . consensus
Janssen | Stockholm and water decisions for a . * Water level * Location for tative
land analysis goals of . . through (map)
(2017) .1, |management range of implementation i L
units ') stakeholders visualization
stakeholders
affected by other
Optimization stakeholders
of * Land use change
agricultural | * To identify * Land type: distinguishing * (within
production location Th between irrigated land optimization
e
spaces specific L. * Minimization of and non-irrigated land * Crop type analysis)
Vector . A optimization L. . 3
K Risks of technological CO2 emissions * Farm size * Agricultural trade-off 0|'0|'
Dunnett . (using . . method . . .
India, m . flooding, options and . * Maximization of | * Costs: labor, water access,| technology quanti- | analysis -
et al. . 94kir”’ | arbitrary . utilizing an X i . . . ro
Bihar drought, prioritize them . crop production working capital, etc. package tative | * (outside
(2018) land . algorithm . - . .
its?) heat for climate (i * Maximization of | * Constrained access to * Timing of optimization
units inear
change . farm margin NPV| specific technologies investment analysis)
Lo programming) . L
adaptation in * Minimum target harvest sensitivity
agriculture * Maximum affordable cost analysis
for investment
* Land use status: NDVI,
* To find spatial L NDWI, GRVI, SR,
N * Minimization of
opportunities . albedo, run-off
the impact of i . .
. L for coefficients, greenness, * Location for * Decision
Risks of | Optimization ) ) Map- heatwaves, floods, . . .
Roest . implementing . greyness, neighborhood implementing . maker
Netherlands, 5 . flooding, of Green . based multi and droughts on i quali-
et al. . 4kt Grid climate L. typology climate . consensus
Groningen drought, Infrastructure . criteria urban areas . . tative
(2023) adaptation . o * Climate parameters: adaptation through (map)
and heat | (GI) spaces X analysis * Maximization of i T
measures in . Temperature, the amount | measures visualization
. subsidy usage .
both public and of rain
. amount .
private spaces * Status of subsidy
payments

1) The information refers to details inferred from the research content, despite the absence of specific mentions within the reference.

2) Bihar was divided into 34 homogeneous parcels of land, resulting in 194 land units.

3) Represented by 5 neighborhood clusters, with a maximum range of 80 hectares applied as suggested in Farr’s (2008) sustainable neighborhood clusters.

4) In accordance with the mention of setting up a simple virtual space with 400 grids of 20mx20m each, as mentioned in the reference.
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Table 1. Summary of the phases of the preceding research model (Continued)

Intelligence Phase

Design Phase

Choice Phase

Setting the

Definition| = | Methods for .
References Area .| direction for X . L . . . Methods for supporting
Study area . of spatial Spatial data format spatial data Objectives Constraints Decision variables . .
size problem- i decision-making
problems . analysis
solving
* Maximum area
L available for GI
* Minimization of . .
The installation
o o damages caused .
Optimization optimization - * Volumetric capture
Wang . . * To make GI by rainfall * GI type .| * Pareto front
China, . Risks of of Green . method . rate of annual i quanti- .
et al. . 4.0332kr|  Grid . adoption . * Minimization of . * GI size . solution
Dongying flooding | Infrastructure L. utilizing an rainfall for GI . tative
(2023) decisions . total runoff o * GI location * TOPSIS
(GI) spaces algorithm L * Suitability index
* Minimization of
(NSGA-II) . (land use, slope,
life cycle cost . o
soil, building
buffer, etc.)
* Minimization of
The total damage cost o .
L * Distribution ratio of]
South * To make optimization from land use * Cost-
Yoon . . area by land use * Land use (purpose) .
Korea, " . Virtual land-use method scenarios . quanti-|  Benefit
et al. . 0.16kir Grid . . L type: development | * Location for . .
Virtual damages adoption utilizing an | * Maximization of . . . tative Analysis
(2018) o . area, agricultural implementation
Space decisions algorithm compactness of (CBA)
(NSGALIT) land ial area, natural area
. - and use spatia
Creation of P
limat patterns
climate
* To find
change .. ..
) opportunities * Decision
. adaptive s .
Climate for * Minimization of . * Location for . maker
spaces . . * Regional status . . quali-
. change implementing damages from . . implementation . consensus
Hyun Admini- i . Map-based . information . . tative
. . adaptation climate L climate change ] . . * Climate adaptation through
et al. South Korea| strative Grid . multi criteria o * Climate information . + i
sector- adaptation .1 | " Maximization of . . plan items: sector, . (adaptation
(2020) area . . analysis * Maximum available . uanti-
specific projects and value for strategy, practical . path)
. N budget tative . o
damages policies for planners tasks visualization
policy * CBA
makers

1) The information refers to details inferred from the research content, despite the absence of specific mentions within the reference.

2) Bihar was divided into 34 homogeneous parcels of land, resulting in 194 land units.

3) Represented by 5 neighborhood clusters, with a maximum range of 80 hectares applied as suggested in Farr’s (2008) sustainable neighborhood clusters.

4) In accordance with the mention of setting up a simple virtual space with 400 grids of 20mx20m each, as mentioned in the reference.
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Table 2. The effectiveness and applicability of the preceding research model

References

Decision Variables

The Effectiveness and Applicability

Eikelboom and
Janssen (2017)

* Land Use (Purpose)

* Location for

* Representation of optimal alternatives on the map in the form of spatial patterns

* Receive immediate visual feedback in the form of traffic light signals that indicate the

Dunnett et al.

Implementation potential value of land use changes based on selected decision variable values
* Application of optimization algorithms to provide quantitative and objective decision
support
+ Crop Type * Integration of considerations for carbon emissions, agricultural margins, and total crop

* Agricultural Technology

production
* Consideration of future climate change and land use changes

(2018) Package . . . .
o * Identification of which crops will grow best
* Timing of Investment . . .
* Understanding how crops will grow based on agricultural technology
* Planning for investing in types of crops and technologies that can adapt to climate change
at appropriate times
Roest i * Location for Implementing | * Deriving optimal alternatives in the form of spatial patterns at the grid level on the map
oest et al.
(2023) Climate Adaptation * Exploration of locations for more green space based on mapped spatial patterns
Measures * Exploration of suitable locations for ClimateScan projects
* Deriving optimal alternatives in the form of spatial patterns at the grid level on the map
W ¢ al * GI Type * Application of optimization algorithms to provide quantitative and objective decision
ang et al.
(2g023) * GI Size support
* GI Location * Consideration of reducing flood risk and total runoff ratio and average annual cost
* Exploration of suitable locations for bioretention, green roofs, permeable pavements
* Deriving optimal alternatives in the form of spatial patterns at the grid level on the map
v ¢ al * Land Use (Purpose) * Application of optimization algorithms to provide quantitative and objective decision
oon et al.
(2018) * Location for support
Implementation * Planning of land use plans to minimize damages from climate change based on cost and
benefits
* Location for .. . . . . .
. * Deriving optimal alternatives in the form of spatial patterns at the grid level on the map
Implementation . X . X .
Hyun et al. . . * Receiving immediate visual feedback on adaptive path changes based on selected decision
* Climate Adaptation Plan .
(2020) variable values

Items: Sector, Strategy,

Practical Tasks

* Identification of policy priorities based on cost and benefits

Journal of Climate Change Research 2024, Vol. 15, No. 3
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Cimate Change Deirite Set Problem ] [ Cimate Change

T ?

A
Set the Variables (Grid Dataset)
A.B a, B,y a, b,c T mm
Adaptation & Irpact

Assessment DB

¢Dedeim~ti«rn'm “

MOTIVEL

-Set the initial value of @, B, ¥ MOTIVE2
-Setthevalue of A, B : _.
-Setthevalue of a, b,c : :

§ oe

(NSGA-11)

- zetthevalue of a, B, y combinations

Scenario 1
A ArhiRRMANT AR
B Adhisvernent: 00%

- A Achisemant &5

- b Achievernant 80%

-© Achievermenl 0%

—» Research Flow
---p Feedback or impact

WAL RGNS AR A R 02 EIFA L A AU 29 2AY92E 2A, oA 29
PES T Bk ohfet S FPYS AGTte HAGE  mAYYAL LuelFoE AFW B F7 dold
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