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J=iRlzEkE AE7Feet ATHEE 2/Joke ol Fatt fzfes MHsi Qi SRR EA] FdEieliet Al
2510 QEdoleke wHolld Trqlmete] Pt At ofd] FEstH ofF oA 221}l A8t gRsket
of ¥t g7 GA] mujsitt. & s F 7RAe] fdle] IRtk Ak e defshe 7IEe] asiklx
2 A} FARE defohs EAREE A *}OH 5o, SAfE FAREE et 2748 1o HE
2 o] ook, & e EAVIHl wE JRIQnete] 489 ERxE s AAhEde Adste
FHREILS AQket LEAM=ZE7 MCDAR S-S %;’5}04 JRiQlzate] AMu|aet ARldAla AHete] A
% Wrretal, 20509} TJzilnete] 88 FrAoR A M) Avle ARl eolMe] EARp}
FErE AEALE Ao A2 st dofd 7isAde] Skae el ol AVl Qs 2i]lzet]
et =7t Aj2jeos weld 4 gl LEhie, J=ilzet Hefo] AAfe} njHE fedopt xEHoR 1
#Hafor o2 ARI Uobh £ d7E AFHe Al i JRE sHiETt Ffdte] 271 Al
A8} 7hs 30l el =Rttt AlerjAiqle] wel JiQmet A 9 AR} AT de] geke F
s maz]l AAehERE AldetoEH Hrp &)l AR e skt Z1ofshalat it

ZH0f: EXO|R HE} TAIRZ, MCDA, 27+ T8, AMAOAZA

ABSTRACT

Green infrastructure(GI) is considered a key strategy in establishing sustainable communities. However, research
on GI from the perspective of urban system dynamics and resilience lacks depth, as does its integration with
physical design. This research addresses two primary causes. First, there is a gap in methods between existing
Gl planning, which considers static variables, and urban modeling research, which addresses dynamic variables.
Second, there is a gap in information between landscape design and urban modeling research. To address these
issues, this study proposes an integrated modeling approach in consideration of design decision—making, By
combining the LTEAM model and MCDA model, this study evaluates the relationship between Gl services and
socioeconomic  growth, while spatially forecasting the geographies of GI demand in 2050. The resulting
information reveals a potential degradation in ecosystem services over the region due to Chicago’s
sub—urbanization. This indicates that there would be a spatial shift in GI demand, emphasizing the need for
comprehensive, dynamic Gl strategies. This study further discusses the applications of evidence—based design in
a studio environment. This study aims to contribute to the GeoDesign literature in terms of the creation of a

more resilient urban environment by facilitating efficient evidence—based decision—making,

Keywords: Landuse Change, Urban Landscape, MCDA, Spatial Explcitness, Design Decision-Making
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1. M2

BN

JRRlmetet 2j&7ksAell Wt Ak At TAl, 27, A, AR 9 S5 Al Bl olFolA
LIHDI Marino et al., 2019; Meerow, 2019). J@91Zak= 7)Aozl 247Psot TAEAS W] 9t F
Qg PHECR QAR AujHoR: TAETS TMe EtEA QAELL Foh Tled o2 FRI7kEeIY
=3kl g 2 [l A7t thiHoR o021 QItKAlim et al., 2022). THAORE, TRRIT =
291 vjx|ot B8 Foll TA] AE&7RsAdE QI Sat Agke g vejErMeerow, 2019).

EA] e M (esilience) 7HEQ] Fde EAE tEE 2771 TdQimee] Tt e AlZES 875}
I QItHKwak et al., 2021a). £3] AFehd 22| (ecological resilience)?] 7Hd2 TA] Al2AEle] Wrjshs of
okt o178k Wi 7He] IFAlx} Wsle] EaMAe| &t Newell et al, 2013; Di Marino et al., 2019).
=2 BEHGE ARFEC] 24 Sloide WakE S (predict)sto] ARk Zlo] ofd, 11 7hsAdE AW
(project)stal W7Islo] “gA Aopol &S FAeHHolling, 1973; Norberg and Cumming, 2008; Liao,
2012; Pan et al,, 2018). 134 odZHW}Z]E Z7olA] Fee o] JHelnet QLB e TRAE)= LA

rir

[e3

ol

o] 7haAql RQNTHE, AT, B9 45t 22 7bAA Q1S3 Ay, oy S3t T vAMA 89l
RFHT glo8, ol Qe 707 B el 2749 Q8L ARAYIE A%E Zefohn girkKuak

et al, 2021b; Woodward, 2008). JIQ1=ets Egtol= ] TAZ7E2 K AlARH o Hwlojof 51al
SAlo B2 9 ERAS 484 = QIR (-5Ao]ofok gltHAlberti, 2017; Kwak et al., 2021b).

kA FEs B AR 7] opERE ok 212t ARN(GeoDesign) o] FHHOllA, el
Ak AR A A 9 AY IPe9] gatehzel digt Ba/dS ARG et al., 2018). 713
AT 52 UW@‘" Aol 2194 aRQineks A7IAQ) W o AlS] gdedAs ok Hlls A
7} 91g0] AZoigor, olo] tigt theo 2 2747 Tk Hopo] AAel guglo] sl gIrkAllen, 2012:
Deal et al,, 2013; Kwak et al, 2021a). oS S0, Alberti2017)% tioRet AlB#old ey} Ao §3k&
TSI, Deal et al.(2013)2 ADAEe 91t TiQlmefet FAAR AE|A BEo] FokS AlQkstglow,
Wang et al.(2018)& AVl FE20R #8783t Idqinet Redgls ARksIqlch

2 A= Aol HARIA((Mllinois Department of Natural Resources: IDNR)IF g&Eslo] A7l 29&
oz fdE s=dor siyPsst JEeluel gotnels 1zl o] Bul oheal At 1) AR

AR APt Tlmete] AVS et Jielmete] F3H ozl tiRt e HskE 1 E AIAA

o= Ayttt 2) At REs AACKARAY g ARgole, EElE0] WEAAY 2AEA - A A83t
o} 3) AR g% FEE TAE AT B4 offf TAAAEe] et e et TRl A
A 9 ALY Ao § i}ﬁ}

2. Oj2 U Mgioi7

2.1 A RIZ|HAQL TA] AJARY

Holling(1973)-2 &=A] el AAE AlARI0] A2 gajglo] Higks 4-85h= Feiolefal Aot paejlae] 7
Holl= vl 95non-linear dynamicity), B2 (uncertainty), TIF(diversity), 352} (interdepenecy),
AR (thresholds) 501 23, AlAgl] Ui ofefet B4 dEejdAE deb] SRRt ok 119] 354 izt

H[EE Aok Hl 0134 S opfRiet elideidnd] dE AR 9 AR Agsie Helke S EHt 2t
=0} @45 tHDavoudi and Porter, 2012).

Norberg and  Cumming(2008)> 32E2S= ZARKEE XAP] feike =AY ARkEE|eH
(socio—physcial) E5Ado] AiElojof gttty Faksict Agky 972kl Al~El(coupled human and natural
systems)oA2] Edell thgh Eolel= A=A ¢ TARb} 22 A Aus Zefolr|w gt
(Liu et al., 2007) A= 501, Emstson(2013) EA19] §412] Shito] Ar2] . 73t 9 A4 %é“éoﬂ et olaH
7b REE o) W 4 Qo ZJAsie, oot e @2 g oR TS HEAAE sttt Wikt
TAelle e A0 2 WAl A& oR AFspd Zgle] AARRs E)PdolAl whEa, A4 oigh
HERE w12 & e il digh Solalhi= AlAle] AR AxA} oiA] o ARRl - 84 AnkE WA St
(Alberti and Marzluff, 2004).
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BUCARAZS S JRIZt £2 0 F 2R A

7 B AR Bde AEel R TARES R4S SRt ot HES Ak
a5 501, Fiksel(20060)= 7t Apedate] B9t wAl el doff okt A2gA sjis 7FssHl sl o &
dof FA] gt 2AE Adsirt Z1eA KEeL olo] AFSshe M AR TS AWE ARG
ICT(Information Technology and Communication)®] 7H@¥ &7 HHsITHCai et al, 2023). Deal et al.
(2017)& ol2fRt el = AXRS] thg2kredundancy)F HEO] B8 (efficiency) AE3Hct ?Z]Zq-i
obfe Alage] =Rl iRt EH Mgee A9 nfgh= sht obde] Alue] et AF8ske ottt the
Hog FH|Elojof 2 oufRitt G&d GaAQl PSS ol Bt shddE AYslor o 4”]&@
of7lols BRIt Al AlAE E‘.i-l%u TrErRlel avbAQl AEe] FaidS ZIRith

-

rlo

_?1.‘

2.2 NAH mHo] B2k Fehdut oMY 48

oOL-"1 O=

TA ARRS] Bde thie Ade]e mdle] Tiefelols mHle] FRtele AlEA A=K Planning Support
System: PSS) 7id 59| w50 AOFETL QItHChen et al,, 20215 Kwak et al., 2021a). PSS RE& TA] AJA
glo] dFAel Tt A%t FIHRE Al oR istal ofF ofslfiARt S A A e 1
2 oPHEARS Y5t 717 Z3E0ItHDeal and Pan, 2016; Jiang et al, 2020). ©] oA FHO] F7HA et

Ol-J

7d(Spatial explicitness)> -84 AR Glo] Fa3F @42 ARFETHChamplin et al,, 2019). 2H] ¥
7H wedo] PSSE Fed w, F AAYY] Hlole: Ao AAY 2 et 22 AAoMO] rERE 9
St HElAAY B R 28 4 QItBoulange et al., 2018; Jiang et al., 2020). £35] EAXA wel EJo]
U 9 5 T2 Bt BAS ot kAR A, SR WeRt Az RS Aiksk= PSS
O] S8 HAS B ZEEHDeal and Pan, 2016). RS2 2EedA0] IRE AGLE WA A
of 2g3sl7] s Extet mdlzo] Aghy PSS7F AN, WA, ARAIS ZHof Sty FAR AR

=, 1) Alst] AL S0 A TS A0k, ) AR o st APk B0 s
Aitsted, 3) rFEAIAOA HIAREZHES HEAp Y] g EX1F & G BH9] 58S FETHKwak
et al, 2021b; Deal et al., 2017; Li et al., 2017).

Chen et al.2021)2 A9 E4-4& H(regional input-output model)o] EXjolg 2dlv} Ago] = o, 7
g o] ot ZAAA gkl 30m X 30m -74101—4 Rt TAEEA BAE 4GS Bt FA
e 309 79 A FeE 6719 A B2 0}0‘1 dEstgion], mdls goks Fof EX|olg #}

Q.

% Al 67F]9] Tt Fros Agslal ")r ‘/}0}7} B By TRAAE o8k FIeH 4 7|§ke) PSS &
FgEoz Al 2RAS] AR Ee] A DEE Loty AHOlER 4 I&E 51t Cong et

al.(2022)& @ dlolg] 7[Hte] W% o Rela(multi-modal urban modeling)-& Aolslo] QAFAA T ol A 2]
TAPY meo] St S ARSIl Kwak et al.(2021a)2 23et Aty 8+45k= 47 ZHo]
JEjE 7]Ete] AT HRE SEoln g oR HeAge d uf, HElAAYR A4 2 AgTgo] 82 &
ol AHE AAE 2 908 Hojzolrt

SEARE B3R o BEgS Fofl 3o Bt ARE A6l| flohi= o2l ofe] 7129] 71e4
APt wEth Eslut niA] AR F4E do[HE FA ARkS & o, AR AR aE AnE
Z3oke dlelie o4ds] et ARte] Aitk= Ao] AR A{ErhKwak and Deal, 2021). J8B2 TA] &
W T AR A% L85 flolis Bl ARl gt Alofe] Sl Al B AlE] ZRAE] Ay
B} Zhdslgt ke AQl oAy mHlo] Akge] gt

%

2.3 ARrlat BIFA oAEY

Aorpele A7 A FeH A BAS ATelel BT A5, 33 T AN BAS Feh] 9
2 AT A

3 A it Seini(Q012E AQTARIS A vl AAHA AL, A Tl 7S £ 9 A
Bo192 Ea Tl AkS WSOl TAIR] B A8 Wolekn Aojie AoriAkle AEAR Aole
Sigol] Uopr} elsoln tzHe) Aelgng 44, B4, mde 9 AZslslo] A1) 9@ 9] thakst B4
2 e
ASEARIE o ol WAl B9 455 e ol il R 5T il
o8 Pl Ane 23l dol £ F0 AHEoe AE5A 0] FAolA Holt AL, EAAV,
s

ZEAS] SAHHS & 1’4’%*?} Hopol| A E8= 4= QItHGu et al., 2018; Kwak et al., 2021b). & £¢1, Davis
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et al2021)2 AHAREE: WYHteNavajo) 7% FEAIE 9t 7AFUE Aol 8851310, Matta and
Serra(2016)= EAOI8ARI A etiAlq] B8-S ARSI, Tl dofeet e dds 7o sk A
ARl IAE A Qo] mEHrhs, U]l M Tl fEAd AA 9 AR hERE dile A

2ol 372 ot
3. g4

2 e A A JRY eHE RS A, PSS EAE fEE EXolg Wik Al mEdl
LEAM(Landuse Evolution and Impact Assessment Model)}& Al7}alo] W0} 2451w F=3kt} E4) IDNR
=8 Fof Tjluel] tigt 88 Wrlshe & QAR P (Multi-Criteria Decision Analysis: MCDA)

& AAE o2 LEAMI 9gsle] §3mdlz 53k A, o9 EXolg 4RE Bsle] mgle] 1219
ek 202 AR Thi, B9 Fe0] A7 482 Ak Aorile] e Bt st

3.1 MCDA-LEAM 22 A[AE

2 Gl ARshs 89 BElE ARER thadt 2ol 1 5. o714 LEAMO] AEshe =A] Al2H
9] &g MCDAZ} Adigshe Tdielzet AH|A =00} ZAgslo] vlefo] Haaql -85 o5t e
2o it Aol =AY wige 2Hste Holl AR F4% SQlokRke A2 udRt A48 F8 T3
o] H371ol(Zhang et al., 2021), & @ TRAZe] 2He Fol, TRIZet Mu2o] iRt Ao d
R YeFe ke 7Pdslell =Rl 751 89 Rl e] AR ZeAAE ot At

A, oAl Zie] TQlme} Aful2o] it @A) 25 MCDA 29 F3f siHos st 7lede
2016¥) EXJo}g dlofel7} ALgE™ H7P I (criteria)e]l A85= HIES Rlst ol A 485 el
a Y= AURIeE AR S, MCDAS] E31E-8 LEAMS] YedjolH= A8l EXjolg Hajet T19iel
et RS ZelShe AR Ha 210 TS BRI g 71 SAR T vl EXolgE %
ke AR AW, LTEAMO R & vl EAol8 AHRE 7|tos oAl Jle] v IRiQlmet AuiIAE
2Pdstal, ©A MCDAS] iZjdold= ARgstod e a8 B7Ri.

3.2 J70lzet 22 MS flst

=

ICDA

2 A7l A8 MCDAIA B7P71ee] 2Pdet Adie: J-ielaet 4o it 23ghe 24shs $8%
Holdt £ A7) WPIE Aol 2hmete] tisd tE ARt FEEU. dE S0l Meerow
and Newell2017)2 67]9] AL MM IH, ARFIopIgel et duddy 2% 5) 87t
£ B4 uF tER|E] TJoluel Bxel A o] 7S FHA R WokskIt) Li et al.(202002 974
o] W7} 7IEEANR g3l e, =4 A AR )& Tl AT ARl it 88 71819
ok o]l & @ AL Ze] digh TJRiqlmet ARl HuAel dgsle @A 22 AR EARAE
Axsl] IDNRF} =015 Sof & 13 7o 5749 Tuoluet AQuAZ w7plEeR AAsIGtkCiy of

HIE (weight) A|LI2|2 9F Gl AU2|L 43)
MCDA l
J-QITEt MH[A fg —;;.E-FEE’ EAM 4% 52! (Growth Driving Forces)
T

- 2+8E MU —_— = JQImat MH|A U§E (Gl service Attraction)

:ii;l Eltﬂxl 242) - Q131 04 (Population Attrac‘tion)_
- GIMBIA 4B} DHER 0SS - UX}2| 042} (Employment Attraction)
= ABEHEE HJE - W 0§2f (Trasnportation Attraction)

|—> 0]2 JRQITE} SR04

J3 1. 87 58
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o2 3 ZoCiARl g

B 1. J2RIZA) ME|A 2 FP | G/rY

JEolmR} 1A 42 WP (iteria) e ANBD/HOlE]
1, 9495 28] EBOASEAL SCS-ON model
2. A H13 EQIAAI: (K-factor) USGS dataset
3. el 2 2| MEf 2% 24 (Habitat Quality Index) INVEST model
4, a2 seanizlg NLCD dataset
5, AjSHER 223 2] AfBHE 33 A He;ﬁi”efr;‘f f;’:’;) (;?;6)’

Chicago, 2014; CMAP, 2016; CDWM, 2018).
ARE BrPIES olgote] J3jl=ate] =88 Wrlsl= diofli= 4 10] ARSI

5
Sk:ZCjkVVj SRV

j=1

AW, Sp= A koMo ahinet o8 Uehll, C= A kY] 17 9] SHls 2R 1
Azt A JRR, Wi 7 7] Foid Higs SRt

7t gy HeH AGghe AASP] Y8l Saaty(1987)9] BA4ZA A Z2A|A(Analytic Hierarchy
Process: AHP)7} AREEIIE. AHPE B7IAE 4 Z]o] Ariv| w3 (Pairwise Comparison Matrix: PCM)-<
TSR 3 AT HIEE B ofF FRichks WHelth WP 7He] AdthA vl wet 1014 9 Ate]o] gt
o] AT A7 H[&(Consistency Ratio: CR) AR 53| &5 uZo] AMAe AZght Aoz 4]
2, A 3, 4] 49} Tk,

P= R]-/;lej *] 2)
W, = ZFU/” (2] 3)
i=1

PN, P A vige Yehfie] nd BrER0] iE Aol 5), B sk A Eig,
we ZF e i 2F e HeEidnh 223 9 Hle(CRI2 theel 4 4= ARt

/{max —n

T RI(i—1) D

CR

TN, A POMOIAIS] Ze] TS701T R Sarty(1987)7F Brblee] 7Ktz Akt 5239 714
(Random Index) & LfERTk /b7l S70] ool AlRHEL RIGES 112015, CRe] k& 1 mlgtolofof gk, 94
9% BT ARl GRS S A HES B 29 Zon] AF WES E 33 2 $44E BF Al
of A 4% AlFEle o] CR FES 00342 U 728 Sl

3.2.1 MCDA 7[dh J2iolma} AlLf2|Q

A T(equal weights), & WA= 9472 5(unoff abatement—focused), Al WA= F4dA AZ(UH
mitigation—focused) AJUE]lQoltt. ZZke] AUzl AHPE 243lo] I AES SaHCR=0.034)3 = 2

T 39] ZAvpo| wg} HiFo] A=, a7IQlmet Al glo] AR ofF o] B FHE EXE
ok 7 2= 54 SARAl BReF ©EA TJ9iclmet 205 vEpdich 17 29] 5749] g1t HlolEe] & 3o &
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1o
o

H 2 2492 X AILZ[Q0| 5 ArHH| 234 (pairwise comparison matrix)™
Gl M2 esezmel [ WA b 23 el Qe 2| AShiER] 273 28]
24RE 22 1 7 7 7 7
24| g2 117 1 13 13 13
MEf 23 22 117 3 1 1 1
Tdoie 245t 1/7 3 1 1 1
ANV S0 22| 117 3 1 1
A 1.571 17.000 10.333 10.333 10.333
" S92 ALRIO0| 29 95 19| 70| HBERION, SAEY [Z ALRIS0| 29 BB | W0 70 A BIES AT HEH

"1 1-9 Aolel Al HIZZE 20204 22

2RE| 2IHE IDNRC HICHH DN =

o8 53 2 *Em%

" 3A WAI0] FS APKIS} QUEE DARISOIE 22 ORIt £ iR J2IIDAE S5t 32 LS A2 IR 1/30] ATk HiES s
B 3, PR st ALRIQYE 215 biE
G A 35 HE _
52 13 ALRl2 9408 U3 ALEIR T 1Z ALEIR

PRE 2 0.200 0.616 0.112

24 Hiz] 0.200 0.049 0.049

el 2% 28] 0.200 0112 0112

T st 0.200 0.112 0.616

MEPHENY Erd 22| 0.200 0.112 0.112

2%l 1.000 1.000 1.000

o

alo

o

e ASIEY =ad 22| 4

f APFL 2| 2016 EX0|2

el

2l 2. 57K JQImat AfH|A

40 2|z 2 [HAR| 2016 EX[o|2

SR 5

J
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o2 U ACiel Hg

AE HES Agsle] AXRIOH, o= 30m X 30me] AALE EH ool whet Jiglmat wjA)r) of= 917]
o SAAEIelof Sl=AlE HES] Uehlly] ol dlE B, $RE TS ffel fAeR izl Felrt
B SR ST BRIE glel HixE /sl 9xIgh e Slolet,

3.3 LEAM(Landuse Evolution and Impact Assessment Model)

LEAM BE2 ARPA 9 AeiEe)d tAPdR 591 WigE 7[tes EXPRY SHEs Aklehl njA] AAY
2 A8 4 4 Y EXolg HIRE JiEditt BEe vl ARARENUSGS)S] Natonal Land Cover
Databaseold] Al5ok= EXo8 Hlo[ele] AAUQ! 30m X 30m=E 755, 04 AL A= 44 5
(growth drivers) 7+] 7t 2 A FAAT tdx|o] FAAR] QI 9 AAR] AT 257t ARGEIE. B
A ARERE AR B ofsARE 7[Rk S ARSHH, 2 =RollME olE Mk (attraction)"=F 2%
o} oidwo] Aktellis ZZke] AllcellollA] ERARA|H(census tracy) BAE 71E02 AHH AT A &
AFE et 22 dF-(points—of-influence) ©&29] A o FARN} x| Jheet T2 A Fao]
e ERIRIE Adoks THgele AR o= O]E*VJO] o] gaFo] Qirhk= 7FY off, LEAM %
92 ARFES] Aol digh 9RA Aok & pE iR s fAF F 2(gravity-like model)S ol the A
59} ol Aptetet.

A=) n—— (*5)
Z Tkl

7N, Ay oMo Wi 2, 7, 5 koM G AR i olgARE 0 FHCIE =
o, % ML =] e, AR i), n2 22 Aol £ delle 47}114 M o= *}LQFJ%I’_
ArkE2 offe] I 33 g Jgielxet AEla miEee] e T HiFs 285t U MCDA E3Ee
ZQIE o[z MRl & ARSI

M a2 470 o EApt idE e 7eE B3, oE Alle a4d =242 2
(modified logistic model)o] AMS=RIT. 2eE F3) ATEE 47le] A Fo] EAZNE] o e 7Al=
A5 B A7 Adold Ad FEL offe] A 6& T3 ArtEI

1

P = *C Al 6
k 1+eifm(Ak,l'Ak,Z’Ak,S’Ak.A) 4 (_| )

P, A, A S AR Akoldo] Tl ;o] glolv, SRl 2 R A 52 Aol

a R e

b: Qi OfHE ¢ uE = d: Q2= AH|A OfHE

T2 3. & O (attraction).

SEA|ZOREE] OIRA HINS T

i
oo
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T

A8 TAXI(Kwak and Deal, 2021; Zhang et al,, 202D AEe 5 A== AME] E<4(generic function)
7 O7F A= G AR7E RTARES] ZA=lo] Aol gt o0 = W, 1 = &HE Vehdct
e @ A9 2 FAEXeL vigE Alo]9] i 224 3 BAS B
Elo] a7t AREeH AIGRe] 7FY W2 EE ARSSISIE AV B4S B9l EXjolg Hete] A
Brkelyon olF Efi2 EXol§-S Adsisitt. LEAM ZEEgo] ARt R} A8AllE thaat 22 ook
St AegeAtof| 7]&oJItHDeal et al., 2017; Pan et al,, 2018; Kwak, et al, 2021a; Cong et al, 2022).

5ol BA=I. 33} 57k e

4. A-Zat

4.1 20164 J20l=z} 0 FX

2016919 57§e] a7iQlame} Al Baz|wer MCDA B3 Fof 13 49 22 3749 S84 48 A=
2Pgalairt. ] AP AFECINE APIL FHAG] TRIYnet vt BE AUR|Q B2 Aos
LErdth SPARE Al Aol H=A] Uehte a8 BEe FESke olqe]l wet 2djlzet wix|e] o4t g
2ok ghe ofnietet. S viFol| weh 57 3 AR A3tglo] ety ol JRllmete] AR ohzt
T A t2A AEeloR §e oufgit dE Bol, 19 4b)eld FA BAE AL 5 Tl TS
ke o] IRilzete] A1 YRE Uitk tiEe] EAVE FA8ER ARSEL Sl APl FAE A
o B¢, A9 ATUEY 27e f)E AeRIt e BRIE Sfel U2 o Sl ST @
12 = 28 409 3% B w7 M EA ST § FEsfoF e HER. o] B¢ AerErE
BANE Rt Sste] wiA] B2 Apele] &8o) pAlAIEofoR & AoltHDong et al., 2020; Kwak et al,
2020).

1

o 18

My

4.2 20501 LEAM EX|0[8 3} 21T

APIAL 2199 ¢ B IS ofalisial Ash] Sl LEAM Rdks ol Akt 4719] v el 4484 %
TR AN 7 WAdE e 1 5ol yE2 niE SAPE AU8A &2 FA8A= R ks
e vEhie] x52 BEehe viEkgl 5 SRR ARe vEhdt A AN M AP A
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