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Educational Effects of a Persona—Chatbot—Based Virtual Resident
Interview Program: Focusing on Al Literacy and
Empathy Toward Residents of Other Regions

Euihyun Park*
20 & A HESU AR 7N 7MY A9 R QIE R ZROdo] Fege AT e Ae BX Y 29 4 58
H A= Qe AT HAE Sl A o1& sl RIE RS- HEA IS |7 AL AR AYE ZRIHE
Adskaz, AL SfEl2fAlel 8RS 01 34 58 &4 =5 ISkt S8 17498 e R f1 Ao #Rlat ofzelr)
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SHL BIsITHs oA oot

2298 AUslel W8 wakE Agsiarks 4, W2t 3re] Jelusd B s
oiet.
F20{: sEavt A, 7MW A9 F AeE T2IY, AL deA, B FH B 5

Abstract : This study examined the effects of a persona-chatbot-based virtual resident interview program on
middle school students’ Al literacy and empathy toward residents of other regions using a mixed-methods design.
To this end, an instructional program consisting of “interviewing-fact-checking-article writing” was developed,
along with measures of Al literacy and empathy toward residents of other regions. The program was implemented
with 174 middle school students, who participated in virtual resident interview activities focusing on Europe and
Africa over a total of eight class sessions. Pre- and post-test data and student reflection journals were analyzed.
The quantitative results showed statistically significant improvements in both Al literacy and empathy toward
residents of other regions. The qualitative findings indicated that, through interactions with the chatbots, students
developed an understanding of how to use Al and recognize its potential for error. They also came to perceive
residents of other regions as individuals with concrete lived experiences and to understand their lives in relation
to regional environments. This study is significant in that it developed and evaluated an instructional program
using persona chatbots based on the Korean national curriculum and demonstrated the potential of persona
chatbots for use in geography education.

Key Words : Persona chatbot, Virtual resident interview program, Al literacy, Empathy toward residents of other

regions

*3555tn WAKTeacher, Kongrung Middle School, geophist09@naver.com)
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AL ZlE A (Al literacy)= ¢35 7|42 ol sfistaL
510, 1 4TS WM Hhe 4 Qe HeH
&J=Fo]t}(Long and Magerko, 2020; Ng et al., 2021).
710l Alo] tht 714 o] afjof 4] &-go] = 7
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A O] Aol A ATAFEE-2 B 7Fohe A= AR
THGu and Ericson, 2025). o]o] w2} Al 25| HA|= &
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9] 31 QJtH(Hackl et al., 2026).
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ogL olaL

- O



Yoleje} male] Eo] &
e
ol 957 EE % 9)
EZ3FSHH(Touretzky et al.,
2019; Long and Magerko 20). o] g X A2 Al 2] E
A1) Q12|17 7|9t 2 A, AREA7} B o] Hgtst ¢l
TR w72 Al ASEL FA-Brlshe o7k
o] Htto] Q3 AL} :,Lfo}Eﬁ Heth Ng et al.

7]
>
4

S st w
A 27Ho=2 75 ah:}
AL ZHE-E BAloL B0 H3at 1B A
sk, QAR EIHYOR A5 rq, g
443 A7) kT 3R o] 445
n]gtet. o]= Ysh= 23 ¢V %’4’511 TAA
| 2o} A& A5 L, AFEEQ] AsH
7ks}ol, The 2= e} ulws) 2] o
9] J.Pﬁ—% ESSITH(Ng et al., 2021;
NSRS F3E AL
2 #857] feiae agzeg et ol
A Aol weh AEe o7 A hAsh=
58] ZQ35ltH(Knoth et al., 2024) webA] AL &8-S
A 0 A4 A 580 sk 24, o
SR IR
4502 4%
Al EHE: al

Park, 2025). £

A2l %}% A& E? LPE} Ng et al.(2024
A2 A o)A e WA A 571, A7 B,
Zro &2 343519 a1, Suh and Ahn(2022)-& sHR3 2] Al
Ieof AL 8h59] S73 3v), Al ¥ 5 o, A&
St A7} 2 ThaL HdT) Al B e Alof
o Aol E78 24K 715 aHs T, of
213k 2|43} 7]50] AA| 3k 9 B8 Yoz o]ofA]
8 SsHe 44 Fuko 2 7k aith A4 55
Y-S tjAt o & BT Lo A= Al 8}%01] 3 23 %
Bl =7k AL 2E 29} A2 BS FolsHA oI55k
Aog L}E}‘*EHZhang etal, 2025)

X—lo

AT 2t QBAES BESHe TgolA BT 5
ol 2el2 AL Ak, 1 AT} Ak Al

02
10
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WSA Sk Al 2|E[2IAQF EIX|Y 01 ZY 5EHE FHe2
1] FoFs HlHA o 2 gekste] A1) QA B5she T
2 ofmjgitt. o]= Alo] thgt 2|43} 28 52 o] AL3]
A 2Qlo 2 eyl A0 R, Tl AT 3
HE 5okl o)< ol Bl eF dare|&-o] Hake] 54 7
Qlofut Aol A E ATE 2ef 4= 9Le-S 48l
W1 H ot HloE & bHEHA B dh= 58S 25
ok ES AV RS IS A1 BREA Y AE
ShA] ok 11 Q17k} ATQ] 7)ol & L H S A, Al &8O Z <]

T olofat 1, 2] aL AR A YRTIA] A arefshe
=% Q= Tk UNESCO2| )4 Al &&f Q)

L AI-STE ) 71 Al ek oj o] %s stz A4t
I, AIS H|#E 0 2 fishe AQ) gl Alvl o2 A &
83 28 72 3TH Miao et al., 2024). Al 2] €] 2| A] 2=
Aol = Eels AAA - A4 - A gt HEE

L =0 07 HEE 11 (Ng et al., 2024; Ranieri
et al., 2025), Al 212 422 {24 A ofl it 14,

AT Ztof| tel v]2] 7} AL 2] A 1eshe 59
© 2 LA FETHWang et al., 2025).
oage] ] 5H9] Wele A0 TEE A, A4
5 B8 BAIAE M2 s Agack Al
X—]X—]—C,‘] RE G E]—_Q_gl.ﬂ _r]zs]— o1

w4l

\_.o

o], Al &2 ABA
402 AL e el

ol P13} Afsiol A28
758 A,

2k
[=]

3. 38 sH
3% (empathy)->
ol Al olsfistaL, 1 ﬁﬂoﬂ Z—?
3= 53 o]t} Rogers(1975)+=
2 Sopr} L Aeto] Adel=7)
202 Anelsc. olela 23S
ofsfish= A2 et5oll A e F a8tk 2
o 873 s e E e, Aels)
e A 2] A Lol A °l°H°PJ~ A4
A Y5 72k = 2 7} Qti(Seow et al., 2024).
B7kolh Bfele] Azt S ol afalz A4 2w
ejele] 7} Aol WhSaks HAH 2wo]
Z 5 tH(Davis, 1983; Decety and Jackson, 2004). 37
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3t Aol A e -2 BRI Y]
95 Tol A 4712} el
A7 & &2 74 o F T Cuff
eranius, 2021). o]of] Z-7-& 2l
3} A B0k ¥ 71 Al jele s
(291, 2015), T AU A2 ABHG
Bk, A7t Aol A ol2ig T 2
a2 FHEE AR AA | 7Rk A e = 8
t}H(Shamay-Tsoory, 2011).
g T-7H(cognitive empathy)2 E}219] qof A
B4 A4S EAS FEsHs Sl
71 A1 At ool et o 177} A
L FN AP 2 ATE 7] T
SHIL Q2 ol dfish= Aol olof st Q1]

==
o A, 87, 9w g b S
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=2

lo
o

>
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o

o

o epolo] Lo} o2 S
olafsaL, Ehele] a5 Al ez o}
(theory of mind)¥} 710] AZ o] QJc}(Premack
and Woodruff, 1978). 3} Davis(1983)= Q1A & &7+
S gjEskeE 842 I $-8(perspective taking)S A|
RStk B 82 erele] 41214 oA ARS
Hlebd o= A ovigtth B 85 Bl Al
AA12) 3} 7L 2 Eele] -G whekel x| of
1, eh1] QT RS Tl A 7S olshe
e 9hk Q1A% B ehela Ak Y #
512 shefeke 7 Aol BA1H 4
= AollA A2 3tk -d

of
N
N

¥ 2 2 o 2
o

O

o

d

=
=

oo

o]

oL

[e]
=°

o] BASYAITL SLebhE2 -1tz Ro] ofo] Sl
Preston and de Waal(2002)2] x]Z}-3§¢] T @ (perception-
action model)e] wh2, ERele] A AFehE: |2kt
g ol Al PR} A4 O] -8Bk AR Al A Aol &
2 A3t A2 F4to] dofdtt oiut A
7% (emotional contagion)¥} FFH F T}
£112] 7ol L Lo} A% v
T 1 7o) oft oAl HIRE =R
A Zeobs @Atolrt B A A T3
1= A7 eRo1 &) 7 E ol thgh Hhe-9l2 214
o] Z}4l€] Zo] ok} Btele] Zloleh=
2| 3FCH(Decety and Jackson, 2004).
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(individual empathy)-2
7HR1 Afolof| A} o] R0 R]= of
empathy)S& =31t} = 7Y
A oA & Bl
ol At YA ¥3
B XA St

A A
o}

o

[

3-%(interpersonal

2]
S oM et

=

=

ro
2

)
=l
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o oy
O

sl

okl o

oX

U
ol
rlo

[e]
2] 3pgolt.

ZHsocial empathy)-& 71214 B2te] 9IS
27 wieko = 35t o]tk Segal(2011)
A B AR THE AFEIA - HA - 2ok )
o] 442 159] QAoll A ofsist, 1

F2H BYFI A ANE SAS

SLEE

O

R

QAR GAH B2E
TR Q1A A F Aol Tl sl 4] e o thgh et
Z] o|3f|(contextual understanding)2} T2 ALt
QIA| oA AFSl S vk = A A A 5] 4=-8-(macro
perspective-taking)-2 B3} (Segal ef al., 2012; 3H5
Tt 2024). 5, A1 FE2 Q1A S ol gh AR
o] Z3lo] B4R AEH IR} F2H 2714 W
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HEALL S 7 JhA Xl 0 QlES

L

I2]

2ol weA Fik Al 2[EHAI Bl FE S 5HE SHe=

spEo] AR TG A dhatel] o el e ebael o] Al Asheith e 1). o] 4 kol HAlel Al
F00) 47 BAE AYHOR BAY 4 V) BHe AWATE vpo R SRt % 7l o
oA T8 )07k olck whebA] chokek o] Fule] )T BAUQI(AL e, b e 54 )]
RS AARA B AETAT AAN oS AAN A LT 8bE FEshgich H2a H5 AY
2] ool A BEO R WASTk ol 2022 A TR B e AS Aw I, Al eEeiAE ALY
mETA O AN Bl S oiseks Bt 18k Al ALTE-ALEE-Al 292, BhA% Ful B4 5
WS AT Holdh AT B A 20060 £ thel Q1K) T4k Tl AA B Akl Q1A B4t
A 1] AeEuA A FEk st e sk s A4 o TAIssth
1819 0 28| 15 o] FoI5 Wol UAlslgick. o] % £ 74 3 b Aol Al | 2t 3 ol 2
AT 717 B T ¢lo] AE AA BEol ISt BT /M A9 ol Qe ZRIaRS Astolt
A gk SPY 7L HAelA] AlSAT, HEHoR  elm Al eleelalel BNe) Sl Bt el wake
1743 9) 425 2459 =45t7] S8 AL RS skl A ok =
Foh 24 B AR HE 2 vigel 44 W B
2) 7 HAt shafgich
AT oA BAZ 23] 18] ol2 o, = glole 43 wAel A= 229 48 4 Al 2Jefe]
T 9 Esh lolE] 4, Avh R4 Rimol AR AJobEb] 14l T4 S Eo] e AP AN AL

o EA o1 g
HIZ AL 7|8 QIFjs m2 g
HEALL A 28 OFE m22e =2
o= =0O| 2=y | o1aEe
& 2 Al ZIEIZIAIG OlHEt &S OIXI=IP Bt =8 °mi|=52ﬂ°'ma SUE
— sevol Za 101 1 E4uol2
<HEALH S BE 1> <Al BIEAI> <EFRIQ) =01 22 St
<skg T3 JHER <EF 37 HE>
— 2 AL 31 e Al ZIERIA 53 £ 42
- He 2 AL} 2 2R SIEH T2z Tt EFKI®) =01 22t 521 55 T3 Tt
2 Ettst L L
M2} HES S5t ElEst M2} AEE St Else
9FF 151 AP ZUAHAI ZIEIIAL, EFXIS) =0 22t 2 =5)
BIOIE £& Bta £ X2 9 HE 017 HlOIE (EHY AEUK) A8
o1 0171 Al ZIAHAI ZIEIRIAL, EFKIS) =81 22t =2 =3)
<orF 1> <mE >
— orxy 017 ) H2 =% 0171 2} I
oo orx o171 Zit 24 = 0171 2 24
&2 (CHS E= t-24%) (RISHS LHR 24)
o1 0171 Zi} =0 E1%{ 0171 2t =0
e P17 SRl et 2E 2 =0
== e170| 1| 3 =3 |

a3 1. 397 Ext
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Ao}
Az 54

vergent parallel design) | w}2} &F

242t AR & 1 A0S F8kItH Creswell and Plano

Clark, 2018). 9}#] H A4 o

AT 2]Eje] Ao} epx] o)

=T 1_1.
2ol E A3, Cohen’s d&

S
i
=

-
s

AbEste] &)

2, =9 Qe

1) S £ TN

OEEFSTETS/ T

£ oire] B2 wole w24t 3 v)be] 74 A
of Zq] QIE| R ZeIgolth o] 98] WA H=ant
P52 Atk A4 2date] AAYE Ko7 9]
3 2022 74 Aol mE A 0] 437) % WA
82 o W2k AAstelt. ChaGPTS 8

015}99t}. &I} 7] Cohen(1988)2] 7|20 wHz} 0.20 23| ZFQIEY] o] &, Yol A, AF XY, Y, 44 5
2 22 (small) £} 27, 0.502 57Hmedium) &3} 3. 2 SERARE oF 4007} W &) 9] ‘w2 ot s QlEo] A
71, 0.80-% F(large) A} 7] 2 S A5G A4 24 2] 35 W83 o A AAE=A1E A= oF 4007}

vhele] S A 42S sk A E 2

R e e e e R e R i K U

210]9] 519] HQ1S B g 0 & 3h8-5lo] XA A= 7 7] 7102 HESIITE AA, &S] v

L5 0 AAEL). 2 BA-L 519 Wolo] g A A I A2 Sk Y80l AA| A2 A ARl etk

oo} 24 BElo y|Zo g BHEsigon, RErl nd A 2IstAe:. 24, 54 A1 - AF - -8k Wil

3t 7S = Bt BAfo] AT weke g ARSI HEEHA =AWk, Aol v gdde 4

A 2pE o] Aol SRE Fo 7F G=of 3 2} 1 927t Qs A ET 8- 2 A 4 skeleh

BE U] HESlo] B o] Ay T} o 142 F2lske] o1& Tl St AlAIAI 2] Y2 197 FF7IEE=

th. 0|2 53 7} G-EojA] W2 H o & e b A9} 1084, F 1907 9] 7M = H2auE eHdskaitt

TAZ Q) g AE L &5t Z AEol= 571 AAE S SlE 4 Y=
TE Folaiqitt dlE 5o, & 12 JF7IE [9AKA

H 1. SYSH 437I1EQ 1089 7H X1 F2U ofA|
A& AR H2a} g 9A

ohieg HAIEE B Aafuolo] AR 124] ofatol

(o]

o
oot e
Kl

7} FobAlote] Rt AR

L 2 ro
2 o
of fl

A 7H 2R A B ZEIYOR, W ofe] Hh2 | of 2 A ofsishe | Agsie). S

o B7)40] Be HZolth. 1ol F DAel o) | & B4, BY, A Sel9 SEAY ol Mol 3

g 23 AR FE gol glof obelw el | B 84S B Fat B] Wl EHE erd

S R A E 4 gtk 7K BYAe] A% | 4 ek Al Qb o, WAk o, 4 2,

| B BRI AL WS LIS, ok S | A BE SUAY AT & A= WA A 5

7 5 ol Aok 24 them HRA Qi | glek B8] Modutol N Fm Aol Bt A

[41] oR=g | B AA2YA T FA| Kol A5T T | Aol B B3k A9 FAY YA okl

SAE | A Fuste ok o25S B, AM QA A | A BET Y olulelE G wHke B
Aok ¥ A E3s AWshe 2 FoRiTh |97 4 gtk

B Apzuhe Q1% vlehbAlo] Aks 174] MY | o] QlEe SIFEst Qlme] Bl AFoFAlo]

ozt At 2L T 4% TPIE B

.
ISR,

oAE e Aushe H ERTh WAL Fu

F ou), &5 A o7|= e, Al AE, 3

o | A 23 Bgro] st Aot Ze Aol

[42] SpA2
Apzn}

a9 e WAL A ol & Aelwt el
A 7ESAL B A AES] BEE A% B,
ofrlUt A OAE £hsh, ohiAE Bt B
e} BB 4t 5 S Een SA) © 2ol
£ 2A5S R, 9alo] thed AXEw 3
7 A Qbehe vk, T F3 ojAlo] S WA}

7F oyt 44| g FEola o A2} g

L

e At 9§ BB S A8 A4l o
%5 o] o] AATh: HS Hol Zuh YEL
75, A, AR, 918, 71 el Fusk Age sht
of Ao} EB1E PHECH: AAE ofshE 4 gk E
3 a7k A Aellar HEEA) g =4 AT
A9 BE, T5A PP BgA 9L mAcks
A= W sjekd 5 gk
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HEALE SR 78 7Ry X9 2 QIEIR 230 usd Fui Al 2Bt EtXY L 3 SEE Y=
B 1. SUsH 77120 1039 7K X% T8 oAl ()
A2 A H2ay &g oA

[43] %2 ook
asnt

12 ofo]} SRS Befol Aot TekebgF el AL
£ 204 ool FEEAT A, delAlo] 21
gaols] FE HAolth TuE SFE wA
2gaAgt gt FulliE BaE, AELE, 1
YAER AR AFET AALHA ol gAT B
o] thew Az the Ak e s Foitt}
WA E318 AL Ao WA HE 243} o
e 25t ARBAlE Aol ofolihe
Fa7} vhackn s Welxl: Ae] ohet o3le
A2E © @ olsE 7|87t Frka Wit

o B weol Aoy Tkt sk FESE
Apslg olalsh B Agsith. maAolAlL Lefol
Aob} olgge FuE £3 YoRAE Fmo| 4
f8 B e B SAS Vst AlE
AR S-S B Ut gl ela Favt W
Aol77) Stal of® Almet st sk Avig

T Uk R Fu FES 9e0] 2ol EAsk= A

o ohet BFY, FA, B4, 24, WA B
QA & 7 weE A HE PHLoE
olafd 4+ itk

[44] o}zul=
797 ateha}

ofErtE whe-2] Zetehls QIEA|of Solrt2E}
off A= 314 Bl AF A AR 7HA) Qe
B, /gt 23stu F5A &J4jo] et Aol
T &0l Fe 540 8 7|e0l #=Al EE6
Agel £k F8Yed 7153 $A B0 71,
ghobd 7)ol ol 7t A H S e
AHE 53] 2%3] 430tk 7H £ B A=
olul A7k AAAAHA A= glo] Tt AR
25E ole e FASHA 30T o2 Lol A
719 HA UAAM FE 2EAE etk

HT to

o] JIE2 oJ&Ho] ofAote] g} ZeETE
ofgA FAsh=Al Hol Erh BAY 53 HE,
oA Al 24, @ 54 3k Tt A5 &
4], AZE ARG FAo71A] Zlo] AmEte e AT
3 Eok ES Tt Tt A A ol
AP 29 A, aF 53 3EA Jelete 92
the AME ol & ok EZ JA=HAORE o
2] 7t FE3he vellAe o T g
Ao A WA= A2E Hishs 3ol
a3t A= A g97E 5 ok

[45) w}ejo}
HeAt AE

uiEjo} HlAL AAEAE FelE Aol Aks 454 oA
ozt T AT 1oz, AlnZo|a uEsin] £3
2ol TRt Aotk a2 WiF 715 A T
ol 7he A £358] 970tk 3 Hels ARt 7t
ZARe] 3 2 QL A A7 HE Al o
o= A2 Falg got EHEN 78S Utk Ay
ByEo] g ol ol S4E& WL, wdZe]
EojuH AR gt A4 23 AEAHA A
o EoF As T A= |4 AsiAls 44 9'
o T E971E WA BEE A dEE Fi:

o] Qe Welwolq et 71Ee 49 1)
sem Bapt ARPAE olsishs o 83
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A B 3EA B31E Wl 2T B Hel
Zrh SYEL opAlololAE Aol wet SAT 5
57} ek 3, o] wet A2 $7, 71499, 715 o)
d, A9 FAE A Uehdthe 42 slera 4
ot E3 37t WA BEo) 2A} ohlet A
BAV WA B Qs Jee F 4 Stk
A FAA A AEE 4 ok

AW =2 7 9F Tl Aks 68A] F/olRt
25 T ks AR WIS ge =90E, A A
F=ow o] FAZE Sl Aotk B2 AlEdde
AL o7t 238 UEs 48 L AS2 &F

oy

| & Sun) ke AR Feldi Tk el 29 7]

& 0 AR B AR g £59] of7]H, &5
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3 AEE 283] A% T B B2 oj8elth
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1. SUS HFIIES 1082 ke XIF 2 oA (A1%)
A= AR 24t FEUE A

ornkz Tk Qlee WA AeutEe] Ak
154 detolAt st FelAR A4, 285t 4

| Al o] e Aol T St By
|| 753 2 S 54 2 AEse By

T WL FoHAL 0j8E0] AY 25 oloplE
U o AALHA AE 71&0lA "t dohHA|
€ dXells w3Ae] I wsitha A5 Wl ©
o2 AA7E A7) A Fe] ThA] BERE AR
71954 vt B QY] a5 EfET
o i Aot

o QB FHrn|Z 24 AFAA A3 ol
3 sieh. AL Frul 2t et w] s
wo] MRS £ Ysk tEAlel 25 oo
2 AXgc sEe Fast 9= EA Agsa
2o o) ol B, A BF, A, AA7A
Syl Jee Witk S ok 4 ok E
2% Aofoleka |4 FulEe) so] BEE AL of
Unl, 11 ool shme} 1%, A7 B e Dol
otk We Bo) BAE BTt Qo ofs 4
9l

(49] w}elmp

Srofoln]

sheja} grololnli= okgolnlel= ofiithle] AR
384 ool FAlstm A Ao, A4t gl
A=l e Ba1g 23ske AZolch Tut chk
ST F0E 74 RS Y vhdth 22T o)
£ A% ouel ohlopg WA A, B Fole 7
S5t Pl $4 BAT} ol AR A 2
2 Fokith £9& FHA sk 318 FasH
A7), ololSoAE AE AL 22 Tk wh
27 Wk BAIE AR BAY St 74 A
B B Aok T 49l FAlolekn Ak

o] Qe olsY Byl Ar) w4 Akt 2
SR R4S AWSh: o Ptk wag, B9 A%,
A, AF R Fu NS Sepf oA o
o], Arja 13 AV YA EAFAN B5G
4] BBE FHUT YL F0 Fuo] A5F
21 9] E2lo] ohlet el EAl AT Sl
= A% Aot SAUTH AME & 4 Slek B 3
A WE7E BETE AobAlol EAIGIA AE AA
87k oA FAO) UehtAs Abwig 4 qlc.

i g ol el A7kERo] Al 724] Aol
A 8 § &322 SuE ok, 0] Aol

gl gl Fefuhe] Y1ele 4Zelth 1k A

W | 02 ot Aokt B2 F3 A48T 24l 2

[50] Thjel
glolAlol

A2YA Aol Gl FAS kS getsh ofzic 3
° AERE M2 B Fue 71dde] FFUL <
B AL 2917] SolH Aelgt, ole] WA 2
A2 it A% ofbdih e ok Aot
e L e
£ 2ot WA E39 e 9 2ot

o] QIEe ThEm A8lo) A=A FEL ofalFh: o
Agsith. mAAAE At ket B B

Pzt 35 A=, 28, A% 9, 24 B2 A
e Al AN W $AEHE AL e 4
olek. 3t of7) 7t BESIE AN 25S
Zo)7] 913} Ehele] BHE olastn EF ke A
AR Bt B Fasiths E FAHOR of
s 5 gl

* o) &2
il

& oA ABAF Al oJW]A] =T Nano Bananag 8-88to] AFA7h AR

€)02-02] “Fmo} TRIE obxlote] Thopet ERbATI  WHHOR AN FEE sk, shyo] Aol wet
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An Analysis of Geography Teachers’ Perceptions
of Economic Geography as a School Subject
Jeong—won Seong™ * Na—mi Chae™*

Q9 : 1 ¢iao) %a% A7) eI AR HHEe] A 7RIS B gla) AR e e Heki)
2 A3 70 oot APl el ks o Sl o1 9 124 18akge) A4 elsh
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FR01: AAXE, e AT, Ael WA A4, A7) BRI A

Abstract : The purpose of this study is to explore the possibility of reintroducing the subject of economic geography
in the next national curriculum by analyzing the appropriateness of the content elements of economic geography
and geography teachers’ perceptions of the subject’s educational value and feasibility of implementation in schools.
To this end, based on the economic geography subject in the seventh national curriculum and the geography elective
subjects in the 2022 revised national curriculum, 62 content elements and 8 items assessing perceptions of the
subject were developed, and an online survey was conducted with 118 geography teachers nationwide. The collected
data were analyzed using descriptive statistics, independent-samples t-tests, one-way ANOVA, and paired-samples
t-tests, while qualitative analysis was conducted on the open-ended responses. The results showed that the overall
appropriateness of the economic geography content elements was rated highly, with a mean score of 4.19. Content
elements addressing the relationship between contemporary economic activities and regional change, such as spatial
inequality, glocal value chains, transnational corporations, energy transition, food security, and commodity chains,
were rated highly. In contrast, classical location theories, traditional trade theories, and basic descriptions of the
distribution and characteristics of resources received relatively low ratings. Teachers™ perceptions of the economic
geography subject were generally positive, but the perceived likelihood of students choosing the subject was relatively
low compared with its perceived educational necessity. These findings suggest that reintroducing economic geography
requires content centered on changes in contemporary economic space and real-world issues, stronger links to
career pathways, and clearer differentiation from existing geography subjects.

Key Words : Economic geography, Content appropriateness, Geography teachers’ perceptions, Reintroduction into

the next national curriculum
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Abstract : This study developed a metaverse-based model for teaching and learning cultural diversity in geography.
The model guides students to investigate cultural issues by examining places and how space is used, and to develop
reasoned proposals that consider multiple stakeholders’” rights and interests. An initial model was developed through
analyses of curriculum documents, previous research, and case materials. An initial expert review, a ZEP-based
lesson implemented with tenth-grade students for formative evaluation, and a re-examination of relevant theories
informed revisions to the learning sequence, representations of places, and learning tasks. The revised model
underwent a second expert review, and the feedback informed further refinements. The resulting provisional
model comprises seven stages: identifying the problem; exploring Case A and developing an initial explanation
of relationships among people and places; exploring Case B; comparing the cases using common criteria; revising
explanations and reformulating principles of coexistence; evaluating options for reconciling stakeholders’ rights
and interests; and presenting proposed solutions and reflecting on their limitations.

Key Words : Cultural diversity, Place comparison, Metaverse, Virtual fieldwork, Geography education

I o+ o € 54 25HA AL kA cheFsiA I 9l 20241 =i 9
Q1Fu1-2. o 2587 O 2 F2170] 5.0%0] o] 232
SA|o]FEe} of =Rl o] A7t B =R A g Abe] 2 (Y7 A, 2025), 314 vl o] thE bS] A

o] wRe 20224 I WENOF FRATARE] QA ok AZIATAA L] 94 vo} e ATI(NRE-2022
S1A5A8051298).
ANt 2|2 w83} Hal4s(Associate Professor, Department of Geography Education, Pusan National University, jinhee@

pusan.ac.kr)

-415 -



} 4 Joll A e Bela 25 1|2t
“”HL At ofofl 8} thd w52
ﬂ&ﬂ%ﬂl%é SoF i
% 1] XA &Fa1, SHYEo] EolA YA
lﬁfmiﬂﬂ4Lﬁﬁ¢m44ﬂqa
2= vpole w2 3 1 § 7} Q)
lﬂlﬂﬂﬁivﬁ&ﬂqfﬂﬁﬂ
NEJTﬂaﬁiﬁﬂ ol
é HSHA 7, A= u}—
qﬁmﬂﬁ4ﬁ4

1)
ol
rlr

o

g

BLIO)

Jlm ﬁ

Jﬁlﬂﬂ

" o 1o
ol

$o0 ®

i{
~

M ole oL 2 N ox

w4y
o

O

_ﬁ
_R

oY
oXx

i
£

I

IN
FY
o

>
b
>{‘E mlﬂ rlo O

o
1~

iy 4
O\_

Ao BAE o
27-]_0_ 5'.7};(—] ./\]_

9
2016). 2022 779 Az}t #Xé WE “’ﬁ}ﬁ} *é°ﬂ
ik ofsliet Eaa v o = b A S 2ARNL
EURES BAGHE SIS 728k QITHAL S, 2022).

e ZekH o R vttt *l*é I Abela dgo]
Ehd s Shal efollA] 23 ke Hloll=s ARkt
o5, QR B BARA BT 5-0] A ofo] whEtt. ARzl
=2 Hol] of g Aas AH o8 Hojg o= 9l
o ol 5t Al Q] Y|k 51 511 5
FA9) BE2 AR Adste] A= Hloll= 3

7F At vleh A= AA A WS 0 R A YRt 7t
e SFEAT T ORIERS o 5-A7]H Aol vl Al
A SRIehAL A2 ohE Aok g o] IS T e
7 Zheh= ellA] o2t Al ek kel 4= Qlrt. T3t A
oF A B o282 289 Sg e ohaAe] Fmlek

=0

z

e

>
Fl

o5

Jo

o

>~

,ﬂ o] 31

o=

%0 [

£ 4 4= AthH B ¢, 2021 Blokg- R4, 2024).
7120] vleh 2 g )59 AT B 7}
43 4700 B0, B9 L WEES Selstn 9]
oA BT 5= U AAE Ak o] 7]ofst ek &
¥4 0] 2181(2025) B4} A 48] BAIE A

I A ARI|EE Beolel RS 1A
AT A2 3ol 2 0] o] 71z g1 A8l mdst
& 23 ANS e Esheom vzke 4
o] LEhc A1) A8 7MFE 7o) ARSI, sHalo] 4
Aol A BRIk AL} o} A o) & BB H 7)o
A vlistel, ol g Aelof ojshAle] 24 Wetom

e

3 PRI oot &

-416 -

i
ok
v

!

]-)11 "

e
[o

o8l

]

M 2 o
40
N

of
o)
o
-

38

w4 e
il

2o

OFO fm

ooy
ox

iy
o

oz M
¥ Ho X
2 K

e
i)

il

ot

4

X

N
==
2

zﬁdk4wﬂﬂ4
Aol ool EaAld A 25

H 20

)
.

o

2o
e

tlo

of

o
K
i
M

OlO DY jin }.N.

I, ol24 w7

1. X2|z=0ilAM2|
22X mich
(=2 M= |

=3} Cf$Y ofsHet =~

w2} g AL Qe oA &



A2|ugolMel =2t Cf

ASR Arelehe olnlskA] oR=c). £5h4 EHe Ae U]
310} A5 Mool 4 ThoFs HALO.R Uehed, Al
O[3} 0% U WS B3 A420 2 walatch. et

o sk Eele] 2
A thE Bt S YAIsH TS Aol o)
3 2 9 7} It UNESCO, 2005). 73} thoFA] 18- o]
o] 8ko] E4.2 ob= RolA] ot Bak4 2ol 7} AL
Qhol ofw T PAE FASI, FES 98l ofwie =
el Ua AR ﬂkﬂquﬁﬂgﬂmn
22| L8 B

ofslahe S gk, HalAy
BRI
§ﬂ£414ﬂ§H@4%

g]_XI
S
] el Al
Ay814 A} of 8]
k(154 2016). o]t
=4om 4y
SRS E S RS

3] = Fofsfof bk, BBIE 7}k
Q12 A7 AL B A ofe] T4 go]
FHRTh ofastel EablT tte) thopy
wal 7Hs A setsly] of fck. ojefat 14 e £
3} 2 ojo] thet AT S Bk S 9UrhEge and
Budke, 2022). whebA] 2| 558 281 o] 1AH &
402 AXIB7| BT} AR o] E 3k W, A
3} 27 S04 Bofe ka7t bl stshe 7y
SH=2 ok gk, Hlwa chishu gt el w5 o) @7
= E8b4] Zjolo] Tt olsie} 25 ol Apsat whAzE
AR AR B 242 A oF S LR oS
& BT, 2011). A TAE 78 o] oz}
AFEIA 02 3 T st

o2 olafshe BrES
AP} iAo gk EpRAto]| it

o

1%

&l

o mlo_\g
W

REEEREPY
a2 sk o1 AR Y

B3} thokA] ekl o) g3k 2] 2] A o]3) &
o2 Qs 7lvio] k. 251 Aelo] cfg) 2
AR, 3 5L A1 ot ©5 4, 1 2
ol a5t ShAIBH= 753t B ek O|AA TS
She el A2 HeE %ﬁﬂﬁqﬂﬁﬁ@ﬂﬁx
2 1olst 4= 9JtH(Deardorff, 2006). = AL} -3-

oAl L.
s

o

-

01:1 N
2, |o ol Slo ﬁ

ol

0 ox,

-417 -

N
ofx
1o
)

wwqaﬂﬂvk
a5l ohastol 35
S
lﬂ%qfﬁTﬂﬂﬁéﬁﬂﬂiiﬂﬂ
ﬂmﬂ%ﬂ%ou%ﬂﬁﬂﬂd4uqﬁ@g%ﬂé
Hdsh=A] 2elslr] APk (M= 5, 2012). 34
Aol 7] 2da 2PE o] ZAE okt 33t o], A
22 9 oAbdA HolE St o] 419 847
A UERE 4 Qe ng, 84 wdE B4 e
o) 85 22 Wolgo A Al o] Aol Hdst=
B =0 S HobA = Qb Hrh(3Hat, 2023).
o] Aol A 4=8-2] k-2 2814 Kol of izt o
Qe i of ool iRl 2] 24 o] & v o = 1A
B31A A 0] A vlolS JLA = AFsh mlekz] wlo)
oJulgheh(7) 7, 2021). TR © 2= 2ol 7Rt A}
3} 3% B WAL PR
O18 shersi, 2 Al At 2 2 e
wolck. o} vhgho @ 2o} 3y 7
3 Wb AAHEICISI A0l 52, 2017)
ol Tt olalE A2l Al ekt
o 82 TS 29l 7o 2 AMg ST,
o= 0] 5= WA (AE3, 2016)
=240 2 elgpote A2

o M
e

1

r{r NS

e K

P
S

rE
10

IRz

-

Y

JZir

-

N

[¢]

¢

5
Lo
ot
o

&
i ofy
roo S gz o po

+

)

o 9
b o
_?L
r

il

[¢)

\

rg Mo

o l‘N
>

o

of
L
glz

)

B3

o

JZi

T
oX
o
o

Ho mo Mo r2 T ox
i
mu

°
T b
e
YA

_O|l"
—g

i

_n,

Mo
Lo
2

oML o
)

o
el |

f
82
tlo

)

g oo
52
flo

dl
:

—~

2
2

|
ol
st
EY
rr

(¢

o
Hu o
o
rir

—~

oY =
ol
2%

]

rlo

r—r‘ ng'.
L ooz

_ﬂ;‘:

2, & 708t Al Hlwet 22k £



2 A3

—TLiﬂX*"] A2
01]*1 s
921eHS ofn]5tA) ok
9 B3 on)7} FHE] et 159 Bols
A oA o) 2ol A AEe) BB AUS §
3 AR RS FAIA S = olslet 4 QItHGruenewald,
2003). A 2] A Gt AA0] 9% e} AL FHelst= g
Jﬂﬂwﬂﬁmwﬂ@@oumJLﬂﬁqaw>ﬂ
Zho] 7ol oJ5) o g A o] gEjA, T 49| B

o] o8t PAE: S AFHAE A Hhek(Maude,
2009; IGU-CGE, 2016).

o) Al TR W-go] ke 277t w2 B
AP o] Tiat A S TSI, A RS
3} 74 7+ Al Aok hek(o] 28], 2026).
< Ao ofrfo] A5k i Fh ofm\et wAE
BASHAL, 771 oAEdt HH o= FIhE 0]88h=Al,
A& TE 0]-§- 1Ao] of gA 2 HAY SESh=AE
Argsfiof FTh(ERIA] - 0]%18], 2025). of ol A A4
L E317 A o] 2rAst v A o] o2} sy el Aut

al
[ea Sy

sy

Tietol WAk AHa A S ATE 3, shte) 4
A ARk F SHLS ol SR EAS
ST A0 WolSol ALt A% AW9IAe) S B
Xo1] Qukalel B4 02 ofas}] 4ick A ThE o
Afo] UhEPLH= AR 355 Tl A A 2wl sl
2l o] 8 of]e} 1 Aol 2 BHEe] W A AT 1A 3t
oFal 4= QIrh(o] 52374 %, 2011). Apel ¥l 2 A
of o} YA AR AT A Al E A A
W 4 9l N el 2 FAFHES FchGentner

and Medina, 1998; Schwartz and Bransford, 1998) .
kv & A|ZsE7]) AR E o AAS vlERI S AL
2, 2 daE A AR st S8 AwE
AR | Heh a=¢lo] 8 76h= 4 ASHAl k(¢
271, 2017). A AA Aol A gRlgt FEolu A =
Ao) WA S Aol ofjet Baka gazo) 27
| T3t A2 0l Ao & thRojof 3t} L o=
opAfo] Lehct A EXERE RN
Al BL ol U ke B 22
Ag0) Aol £ ag Tl 4
R N P
Aol A 1o 2& = Ao] ohie} Al ¥ A A

3}
3

o

o

29
=
Sls
=]

3
Lo

g 5/

-

o)

-418 -

>

Z o
o

[

;

i
oR
o

XH:rqu 2= o)t}
o} AEE the
o} she £
o= g ojr 3
o] 2713} Bl
ok St 5 Al

e
I
fr
dob
rO
gﬂ bu

=

o
pe

=2

Ho ok
N
offf x
i)
H
-+
s
i

o
U
rr
ol

=2

>
o
)

Iy o
)

-

8

ek
o
av)
)
)
N
mlm
N

10 qo
5 8

& 18 g
ol
ol
K
N
B

b

ol
N

E)
il
4 Fo

O:

A

L

|

o
il
oL

5

s
c

=‘)~1=r'
=
o
O

ol

jus
2o = rr

-
rlo 2 -
ach
m{m
-

o
of
ﬂF

_m i L
o)
ﬁ

=) o y44wﬂx
7} ek
%ﬁlﬂ:ﬂﬁﬂﬂﬂwﬂﬂﬂeﬁﬂ%ﬂﬂqﬁi

chE opafol Lkt 27 1A S sl sfof gk

2 20

o{:

1__

3. MIEHHA 7|2 JRSEAIRE X]2] B

i EFH 2 ko] ghgolehz Walol Al ofsf e (=

©71,2022), HEPH 2 7| 7 EARS] 15 ool A

-
=31

3tch(Dalgarno and Lee, 2010). wh2hx] HERH A 7]
HE RS S5 el A AT RS A
Bz o 2 golslar, o] A A AT YL
of T4 ek w P FA10) SET Adstel sk
Ao g a0 = ofsfet @a st siekelus), 2026).
ZEPO ) SPAS ofuheb S o417 € 2} )
5 3010] Al S 27 BB Al 4 9lrk T o) 1=
0 Q5 5] Aol R SAlo] B A5} 0 A
o2 ol EelE s Qe 4 glo], ] ZEP 24 7|
el Rlol Mz offe} ol 5} A1 BHEo) Bhrte] 5
u)o} 29] Wl trE o] A o2 AR5} 4= 920 B

O =1—
Q1= JTHZAE Y, 2021; BlolE- 7914, 2024). L&} =}

REL o5 AYP BFo| ok K27 o3| of
of 1= 212 ohITh. BhAI: B X BAfolut A
2 QAP sl7] Tt Thpel WAt Al s
A3H= 5 Qhfafok gk, shge] whEA] BHslor 8 o
APk Al 0.2 A 4 Gl 91 TESH, Bl
3 AR} AHA1S] AL 7] S, A2 ThE A elA

SR ARE FEE WY v wIHES sof siek.

Sl

7B oA Q) S S50 & Hgtsl W S| 9f
BlusE 5l wARe) wzo] @A Al = ofof e E €,
2021). TEAE WATE AT} AL RS Al



REIES0IMS S5 TI2 SIAS I8t HlElHA FA Hlm 23 s
AR5 55 7|20l Mt Y eete s o, wAke] W A& g ol st wepH A 79k x| 8] m4eshG nEgS
257k ol 83 A T A E g stal o 2 Helek ot PYAH o2 st A - 7 Aol A A - TR A
£ HESES A Y3ir). weka si5Ate] Sulek 59 = ol &3} W o] QT E O & waslso) LA
g EAE 7\]%0} 7AYo=, AP AR 7| 25T KA EAXE el HES} 8-S Fl o) E %
Al Avg 3t 27 9re] AL waely ety E A B oksl= o] H4 o] ¢Itk(Richey and Klein, 2007). ©]9]
2 J-Esjof it T3, vlepH o] R A A £ AG= 1y gubHl ks H3slr| Bk E3) ok
7] A Q1 BA o] of et iS4 HAof wat A I ehgoll T asgh Wl R E A5k, dFF A
5l A HAdel Ftel) £3Hd o 2 nizket S o | 2 730 AlgY 3 of A LERE FA| & B S 2 o]
£ o B3 245 Aol YH A9 il S 7h s & Boske o S8 FAk
gl Akt 2| o AA 7 eiERE )l Ao &2 Q1AlE 4= Q] Wtk By B A A e S E 750l 5
upbA] AL 2] A)719F 57 ) W RFR0] S5 E v B 2] oFa1 A4 79k 3} thekd gl A SR loF &
a1 X2 ohE A 2] IR A 7] thekAd-S A A i are) B, kel el O] ShE W A TS 23
Alslof SITHR1A] - 0] 13], 2025). SHGAME 7Hd=g71ol| St 7|18 F2E ou|git) 4 A8 T2 2 o3t
A o0] e Ao ofujs Bl A HES Tk SRS AR HAk o
A7 AAE =R E AES D27 Ith(Bos et al., 2022). i Ak 9 3 RFA] =9 2 0f GhEeo] A Bl ¢
O|4e] =0l = w4l My o] A A ob =4 IS A S ofu)git). upaba] A4 g, Ak v a, ) A,
E37] 9 o] 24 I& Algglth 7] B o] 2] 24 9 AJ2-e By o] a0 2, ZEPY] oulE} o] F
3t a7t DA A - FHE G o, F4 A8 o] F A 217], 28, =48 PPTO &5 2] U 2212l A4
o ¥eko 2 LA H A=A = AT Batof| A A T2 A Ag T2 IO AR AR FESIITE
Moz AN, A7 17 13k o] o] AL ARk A 8
B MRAT 9 A RS BAslel w2
(M1 AL, o5 57 A Afelel ZEP 4102
1, A sk Z2 19 29bg FAEAC 1 187 R
5 wdsio] 9 48 T2IUPDE P 15
1, 917 M Y Mk St BHAEI1 4:300] 48T ol F 4 &8 A2
o5t S5 9 AR, e o) 2o] AES viete
B OTE oo B o8 Bl BA IR A 7| weg mY(M2)S TR = ) 2y
Bu AR M | T o 8 e ma el
l U JAH (M1 -PY)
l FEFE M- M)
IR | e e o pnis
l NS dnst M2 - M3)
oY 2S% M3 iﬁ%iﬂ;iﬂéiﬁ HOIASE X4 XN Hmet
T 1, S8 O FA BT 20| T 1Y

-419 -



l

(]

0}

e

(M2)°] e 27} AE7} HEA LS Whegstel WY e
54 B (M3)S EEt

WY ARE W G T2 TP A PAHE T
ST mL 23] Slak WA DA Bl
o AP W0t mYM3)S WAl AR g5t ok
OBz, A% 2§ TRIAYPDANA S 42E 7
A 35ek RYM3)S) A s Aol 184 st
2 Yok A2 45 ket

=3} opFA of] B 2] 43t B 25 A2 Q1 AFSEA
o] gro} mrto 2 o As)r] 9s) 2022 A AT 1
SR Bal thop S A 2L A2 7)2 S AE
8kl W5 Eka FRAIRI1S] “[105AH-04-04] THE3}
AtE]e] A 2.31\}*8}3!_, D517 rhopy S 22l €
1 WAL 2 g At

o} o] 437128 chat

pe]
pL

[

ox o
N

of

=L

in

_0|L
i
o
v

rr

>
a i

m'
)NF_R

>

E—(J

o

>~

2
&
i) ru
H1
A

N

Al & o) At F o7
ok e et Akl A Al
o2 ATHHE FUA

LG B S E RO g 2a

2

et
Lo
oY
ox

2

=
2

[o

£ of

-
ox

oX
2

2
X
o
—LI

S o ae 8 A o, e A 3e A
7|0 2 BA5l4 ) A A= KCIL} Google Scholar

O «
>

olA] B3} chopy WY, THESE R8P, B 7N
%, Akl I, THIRAR, eb s A2l o) 4

o2 23ste] 2u ek, webl ok MIgAL 917
202047 20254714 WEH ATLE O 5
o], 25} eiaby e g 714 s 2 A vl
o e the ol Aol WE 41719 ke
A) ghseh. hE At w9 2sh PAA O R Ax

I:

53 AT BRI 045 BE 8T 4
Sl ) A 129} 9] 17 89 5 200 HE R
ek,

Aol AAA Y gEAS T8 3heTHHsich and

420 -

Shannon, 2005). 1S3} A3} o] 24 vl Ao A =&3H Y
45 B2 O B3 ohd ehg o] et g, @ g4
ﬂfﬂx—i A 2] o] 3], @ Aol A EHRIGH AR
212] S| &, @ ALl Bl et TA) Ay
of T4} M A7, © ke B
2524 A8, @ 3ALS] v Ao} 4 A1) 9
Hza A5t 2 BaloA] W3k 3t
L B g

J%EH OPO% kS P(Ml)—J a4

@

o _IZ% ?ﬁ
DA o oo

" o
i
Mo oo 2 o AL ol

L
>

[

O

E [
o o
o

)

L

Kl
;

3. Al M 3 N
U 1% B2} HE

o227

2 3ol 2844 xfo|7}g0) @At
A% 7F BAOIA] A2 Tk ek
A 7158 A, A2 ok
Apaol ) FAIA 02 Lebd 2, B,
hol ol § W AL H %S BE
2, A, T R o2
o 31 Al 4 0 B A &
B8] 2294 the 4 ol
Aol olel 485 £ 0
Fo) FmAH AY B 25 AE 44
w], 5 AR B A A9 BAo] ofjet 2l 4
3} 915 A B 7104 20254 371 ek AEE
o= FAshct
Aelo] B2 gl FA AT SR ER
o st AR $1xe 30
AR} QB A8 BRIstgirh Ao

k=
q

N
Lmﬁ.‘?ﬂﬂi&l?ﬁ:

u

1%

3}

T

A7tol

AN et o=

o
qul
o

<

~
7

&



R2|ugolMel 22 e

A AL AR D 2

Alo] T A=, PR =} J
Fo e Ho e 5 %
2} Bholatel on, Belaly]
7He AP Aok FESIGIE 7
X];S _1,]—2:151 ,{]MJ_]_ /\}7_] ol g}

X 2 v

2ol A E A5}
2 r2E skt
Ml)% 5 Zl‘ﬁ A€} ZEP
AATOZ
J&?ﬂll At *Pﬂﬂ HIL 2%k
w fAI3}s, ofatet o]

& 7ZEP X2 1 Moj| A Al

£

4:

omh

2

l

g
=
R} 7:-45%%1 ]ﬂoﬂq AE7F A A s o

53 o]/d-_J AYLE A 153w X]

hu

ol
ok
4o

—~

oo R

o o

o
rlo

Of

bamzte] ulgel
202 0.78 o4&
F9tH(Polit and Beck, 2006) 11} A5
ole] wIpE A% Arke Hteh] ol

g A ezt 22190 g s
o BAIS BoI3] S B S5

A&

P

N

oft

O e S rfogo N

Mo o
o2 X
~
2

[o

-421 -

A
S

S =]
Bl =)

o
wa
og

- ¥
O 220254 78U E 11Y7HR] & 1A 2 A A5
th ) B3t thopd of] T Ak B A AR A, 3
WA 2 ST I 7], oA A A, AL
o] 35 7] Zo0l i u) i, Tl A 2) g7 Yel s 1
3F 24 wpobal A 2H4 0] X2 9-9d5lglTh BHY
M8 e E3L0 2 ZEPo] H<5i g om, AR 4=
PPT} 254 W g A& -8-5f0 o] 5} ¥
RSy %ﬂ‘ﬂﬂh

LI B
e _ -
FY A o

=
L

Eaa

S

v

B

I

=2 AN

Z oo rlo

A]

=

%

51.9] 2|2 AL g
P4t B BT

o

fom, = A Aol

2 S HEk KMCLAL Hop4, A4 9 s
O] 4| 4 3423 0.2 T H| e, 2 B2 674 Likert
w2 OTSlE R sholrh(ulis =, 2012). HEFH A
5708 AEL ulolZ . 7wl A(2024) 0] HE-L 42¢)

u], Sk EUF R e W
SRy
g]. 1:]— /\Pﬂ AR Ao B
A o] L&ks}QIt) SPSS 302
oy BF 9 g 2HR}
3} Cohen's dz& 53l 4§

SIS R A A

42 o P oox m}. H1

AN

=)

)

l

olo L
N

E‘ 3
%

_);JO

e

Ql',
& T

K oo
il

Fel
Ao FPE J

]

rE
ol
o
o

i)
o
2

[k Mo
fru
]

b 5

FJ
N
>
oXx
o
ne
A
ﬂiﬂl

= %iﬂ 7& A9 *;i“g,
2, @ B 240
A 7hedE o
Asholnt EATele sMoR sk %%lfﬂ
spAy o] ol of 2 A2 LPEME% 2 o

Atk g A 71542} B

EASTH 74 AT E

alL3Z =z
o =

o

=X ;S]
=]

w4

'Eﬂ—/klo—]



i)
™

e

N
¢

[*]

]

2
oL

o
fo

InN

Lo

e

S

il

4> 1z
o o ;'

]

\
N

o
-
0 o2
)

)
ﬁ:‘

)

o
oZ

o 1o

F]O HE
v
B
N
I
)
2
|o
fru
f
ofl

M)
oE
N
2
=
=
Sl
1%

Ehs

(

i

g

o ol

N ooz
w40 4>

ol
i 2

oz

3,

w

~

ol

ol

2

£ 1o

ol g
I
E
N

lﬂﬂéﬁi‘

oo 1o ju
oZ

ol
H

do
i

>~
el
)
offt
:?L_'.
ox

oo X
p‘ﬂ
8

it o

rlo
ol 1o

e

il

Ry
e

)

o WE
I

ﬂl% o 2 e
M,

%
i

=]
X
o
S~

i
)

w2 flo
3
S~
>
ox
e
fu
el

N

ol
-

[*]

i
_1 o

o Jo M o
oo o
2ol g
NG

)

o

o
-

oflt
ox
o~
)
Of

(e
d
i
2
rr
e
0%
>,
-

n
i)

I 1%

_,d
2
H

ok
Rl

[ o >
B

ol
=3

L
)

Sl

Jggkm

2
oo i
o

e
k9

2
oo
e

[

M
)
lo
>
X

(

=4 XH§E°1W =&
A% A g T2 (P19 SPY A2
PM3)2] B34 FHSRE A7) o
MDI} &7 28 22O (PH 2 ZAIE T
W uhed B3 (M2)2] =4 vk AA3517] ¢t
Az 2ih 2853l

g = whe) my(M2) 13 AE Foleh Wizt 9
o] thA] AES L 224 AE 7 AR 9] BlaL &
22)5 A7dhs A el =2, 54 o ek
& 1] AIA] o2 A A AT 2] vl g ek 7]

o
~
>
o~
mlo
—LJ
S
o
)
£

T

f
2o e o

ox
=
s
L4

81—J~H

_vg
H

oﬁL koot

a1

ox EL P L

I‘

[e]

1__

HEA, ZAA Q) g 240 #3, 3F A L9 L 7}
ot TAME BERat AR o) A AR, T
8 AR 7t 0 A 5 57 99 0RgeR
FABTE BAIL) M S EA S B o] 4718 48
SIAU Aok RS o R nlE] AAEHA] g A
& olujas], AR, 71, PR, i R A

Hole= TE g 7|20 2 AAekth I-CVIZF0.78 T

Tro| AU 2291 =7 o7 0] H]A]%%L%T:E%ﬁ‘f’;—
F ARTTA =4 Y80 vl o] HE zjakelsl it

23 M7} AR B ST A = 1 Y
(M2)] G|} 25 9 7} 27 et e ehgee

-422 -

A el ol

A= Ao} 1}071*
Eﬁﬂ(M3)— 52*}

Job i

JQ a7}l

=
re
1
1
)

Q9 ;T3

H

ofth

B

g
N

ol

N
I

o

= 13(P1),
2 M3)9) A
zZ 2 73(P1)9)
E:Lﬂ(Pl).J

ih)

i)

oo
931:
<

I re
=
2
J

Bl

=
of
N
5

2
)%

o o%

¢

4>
>
o
&
o
Y
>
ol
ol
2
Lo
o
2~
o

N
N
il
rir
ko
E—iz'
=
2
o
o
o
oo
I3

2
ot
o
_?L
EOBe
[
1=
jug
ﬂﬂ 1{[
P
o =
lo

Py
T

il

un

Mo o T &
o
ofl H ofl

o
O]
N
do
ot
ox
)
N
)
fu
U

Ho
H
02

—
=

o2 El
P
re

i)
-4

%’ﬂ ﬁdm% s, miEpH 2] F3t
2o T&f& AP 2= 0] =4 B sho] &
7] A S EEshlri (&
J(MI)OWL A A Ao A =
A A o] 2ol 9HA| 2
Moz LAer) o

A4 R THA] Aot 9]
A2 v ok wek-3) A Yelo) 48
u} Ak, et u)a

SR P
Sshalch of A 1A 4
Em gkonl, 9 g 2 1 (P1)
214 6l 9 o] 23 thA] AR
e 2ol 21z,

m{m rE

PADN

[e]



X2l ZK0MO 25 CIUYN StES St HIEtHA HA Hlw 28 T
B 1. 28 XoHMmel =7| M7l ¥z
A 29 a2 59 9U9 o 53 ZHM1o9] 2
83517 zlo)E RAthe] pAE £Ao0z2 HAMS o
Do cpopyge) | Tor AOTS AR WA SHOR I B 5y e el w20 ol W 24 2

A ol

A BN T

RREREE)

7|23 A

B A SR S T
78 Aok 3.

H AL, B, AR sk L 7150
A 4w 2Az B

WA AR i

A2 e ol Uehd ARlE ARkl 22T

A WA Aol B9 UelE serstn & A

] 25 23S duuof 3 ARt vla
TE Y WA | ARFOIA efRt BA 249 YuiE oE A4 | A WA ARlY dFE F WA Al a2 et
4 Z23 A dEsjor 3 Tl &8&

S84 o)

24 74

23174 Aolo] tjgt 258 el o 1A &
3 g FA9 BT A WA Deelor o

AP nRBES TS A 7R S et

AA

7238 A48
S} v A

g2 e ool B gl et Hx YEE X
sti, 7MFE7re) AEA RS hfsior o

= ol

g9 2% I A 15 85 2

Foka Al WIS e

WA HIAE A

2. 1x} MBI} HEQ} $Z M2 ma ool AT ThA] 2E7] 9k 7he AQ) @ ATE
(P1)e] M o) ou] & wjolshe e H T K7k 4 9k W) o
A Qhol| 3 A 42 ehAEL L AP R7ER] ZHAJ517] o) Y
12} A7 AR AT}, 157 23ko] AA) B 54 vt the W Wk Abgko 2 BhelEglr).
Aol 4227801910 ™ 8P 1-CVIE= 0.67~1.000. 2 Lt ofof & 2§ 2 T (P1)of| A= Al ©] A|7HA -
Efytt}. -CVIZE0.78 o]akel Bake 157] % 1374k 74 Wole B AT} o1 AlekEzke 2 g ek o
WETHY W )22 ehpeke] HeA T} maels vhA 1 3 zn1 o] relo| L} 915 2] of FF| o] B4 0.7 Quls)
o] kmaye nE Bajo] 722 $E5g) v 31 = ShpsldTh = WA Aol EgEA)
A 20} BoP T AR 2] 2 - A of| 4] 17] B}, B X}A] & oF 201 9 AR ) 5 o] 252 AR 2 3| A
oJ o] MAAF ZA Ao A 17] Fapo] 7]Zo]| n] 2] 1] B} A5 52w A BB o] Lo A HhAlEHs B
ATHE 2). A FESIER RS Bolslont TS 2%t gl
245714 QAN LS Zh7k ARAY 2|37t yo) ajet Aol A BHelat AT 10 Fek 7h WA
2o 0 2 giu)at A9 E4 2] o et 57k Ul 2 o8| HolF X2 B Ao 7| 252 519 on
o] FAE 4 9ok Ho] 2 A E|9ieh EwAlA A o] J ;oL o] ohf] W WAL o] 82} 48 7)1 7
ol Wl Fv1 9] A 58} ThopA L 7| Hal= b shodrt. ot A &AL msto] W vl 2] H} o] 5
w2k SjAEkA] Qi FRje 48, FASA 0] sl Y EAS 225190
oAbAA THol| Tt 82 3 ThE Wart Yok 13} A7} HEo|AE mishs vlo) 8HE9] 1=
o2 HE} UE EIYE HE Znt
AEAY oy 2 B EZUY} I-CVI 89 NEIEER T
eI 9 x2x gpele] AHalhA 4 4.50 0.56 0.89 ~ 1.00 4
W4ERS A9 59 kg4 4 428 0.57 0.89 ~ 1.00 4
Axol B3l Mot Ao HEA 4 4.14 0.59 0.67 ~ 1.00 3
3 A 99 AAAT AAA 3 3.89 0.70 0.67 ~ 1.00 2
AA 15 422 0.63 0.67 ~ 1.00 13

423 -



l

(]

0l

e

ol Bt = Eool 71ES S50, A WA A
Aol A TRt Al E = WA Ablof 2-8-5h= TA Hl
dofl 3t EAl= A71=A] 3kt oo AR A8 =

TP B 23HML) 9| THA| v S A

2= T

ofyet i 2U4MD)&
2o sty

Al
=

Al

1

Mg z2IU(P1)el A 1Y

P1)S AT T ] 54 FA]
AT ) ZEP B2,
o35 AN B R T4

(M1)ol|A] AATRE w435
<
o] ZEPo||A] &5}7] 9l AeHgh 21
ARl =A AAIE t3Esks AR 7F oF
U2} 20259 3971A] 57 A1719F Ao A vrehd 23
2 PAE Htsl] 1Rk A= g skl

A A e AR 2 FuA o] 2
TS T o] &5kl FE AR A
2 At = kit = WA i FAA
Aol A= oA FaL] A, 19 A2,
TR} 223 W oAk EAIZE A A7 At =
/gsteit. A= v A of 2 w2 9 Q1Y F ke d =
AR} QUEIYl A e & ZFarsto] A 41/4d sl
o A, AT ) AR, dEHE W FRlo
S w2} gRelato] |t AmE AAstar A Aaet

=
%408 AT A0S FHI}

=

| A2

=

5 -

== 31 >
FTuF-EA

]
&

-424 -

uu
>
i
22
g
ut)
ol

ro

X

rlo

4
M
ojN ok

r ol

N
-

il

ol
-

]_

Y
=

r

o o 1o
gL
o

R
ol

T

™

i

o

2
a
£l
e
)
N

)

—_

*
»

%
4
(T
=)
of rr
)

tlo

)
23 ol
e
ok
of

r o
2 ox ¥R

2
>~
>
il
N 2

ol &

3
H

B{h

(

d

vt

o %2

o
Y8

o

ot
=

ool ¥t 5
S7tol8 A S, oAk
A AREE BlastaL, A A
WA 742 s A whbol wkg
o] 22l AlATof F-R3H AT

A A8 Z2 (PN AM o A S
‘144 o] SHIL AP O] ghg Fofsha A
AISIE ohe AFES M HoPE UeEs
sttt ©A 23 ZEE 29 g il
< V2] A3k ol IHA
SHA A AISFRAIEE, SHg o] of 2] =4
HEsto] Fslr| Hrt <o) 7|5}

3 7RsAo] Ugich o] BAlE FAA

4
HE
> e
0
N
ox
= 1o
r.l
ko)

X
o 41 2 o o 2 [o

2
B ofm

ox b
=

1L

e

O

il

Kl

o
o

i
of.

Sl
o

T

i
ox

=
S
=

oh R BAL QR g8 71719 29 A
3 ebos HeeAZt AN HoR BB
ik AR ] 84} 23 7150k w5 1f 8}
Foto] B A% sHES 2| Ustalc

FA R AA A R WA 4] T 377H 51
of o) 53} B2 1 PR B

=
=
7 WA Aol A= A 5



Xl2lmgolMe] 23 Cioty stae 9

o

=
o
&
>
ozt
e
o
El
K
ogl

I 3. SENE m2aH(P)el w8k 2M(htips://zep.us/play/8gaEAw)
aA | Az Rk sHeRE
219] 42
_ OIZIQ1 : [H} - 10AF DI&EH AT
A we) | sm | AT ESFEHSE AR 24 A EHALE : [170] IAE! 112 2181 BN OIS
s & eat B 2 By INIEE
Q5 : (12 LK STH!
> T+ HOIE BHS0] LTIO| Q14mst
A g _
cas | jom | PR PR EE A ™
gl = B
o) stor S AF A WA £, Bkt o] 715 |
=
S Ak S BF A
e gy | 108 | R el Fbel ANIE F A A 8.
: BAT AR A, 7, 25 T T
TA Bl R £ XY
Bk BE | 108 | SHE: E g gF EX0l8, 1A 7k ot
&%, oA 2% Hu
e,
EEIE} EZsie cigyol go| ?igil °}I811H , e o &
A - S S Z o_] L|c| ) L|C|
a2 et ko ws g9 : & B
Az | om | TE AN =S 2 Sl 2ok ad | ‘

7o
Cain

257} Pis Y8-L violat o) 9 A
B A4 A

W ¥

w

Ay :
Hwn s 238 olsistH M2 Ml
CHEE §Uo= =X o= Azl |l 40| 2L

s

s

@ ool & Do

7t ol.
@

Lol Fao] xpe7t s A
M CHE AEE Sl JR

Do

-425 -



i=
™
o

I 255 FEske U oHEE Blouh &9 A 3) st MES0ll LIEHt THE 24
it HE BEOE SOl 45 At o] & oapas Y Y A T2 TS AT Aot oA 717 &4
A 249 EAR Argste= o] Yelsth #o] of whg} Attt FUSH F=A 7L 3k s o of ) Ak
St YRS 2T o= A HA Ao D5 FH oA HHEEo| % g §ivt B35 3stgi) AP 114
A ol A& £717)Hek s 0] 2o v o 1, ol A RIS AMA T At R o] 8- H F
HWEo 2 ut= oA of gl S Byt 53] gt 2h 2k ol 83t A 1F wA Q) A2 g 7|5} vl s
A Qtell BT} v 9 2AQE 2 & WL 4235t H A A&7 74785 BEE AL of 2] =49 B2 e
H| L} B o) 9l Mg A/gof| ARG Algto] B3 A e, FE 20 ek Aoty 9 A ARl 27 Bt
L= s e Y AA= 2F AYES AETt 68HS HHE AT
HEPH A S5 9 A = 0) A A1Z] == Cronbach’s F 227 S o R HES 15 9 AEEol A W
a=0.85%ch AA| Bat- 41170901, <5 Znl= H Y] A= 14~15"8 0. &, YA]E&-2 93.3~100.0%%
4257, 8t EUAE 3,98, Y = 4158 0 & t}. o5 15959 of 4l {5 o) tigt Cohen’s k=
Uebgth -85 B4 HFE Ao B E A 0.8251 0, EUA§ Atel= B8 AA F R E
S5 HEE HIE Al A Y 49t YA5kA] ¢k <513l
=t 5672 oHlERE A4 o] Febm 4] At Ah S ARl A= Aol A ERIgE AT 91 E A
25 RIS A o] AH 9 olafet 4=¢] Zofel =0l o 2F BAE At 2AR L85k ol e
ActaL-ZEstgle). 11982 ek 7] 7] oA 9] 22w} t}. 3F S A WA Aol A FE A o] 81 35
74 27 9 BF AR HEE o2 g0 & AFsile YA TA R YL A o887 iRt kel E
w, 7171 Y| E )= 3H7 9 gh - & O] A|7hof] gk 7H A 84E AYSIUTHEY 14).
8187, -8 e 718 S H2 58 0] 80T o g =419 I HEE g SHANN=ER T
o]l gk =530k A IhE-2 ulisfiof sERRE &2 5
2) CI2st 849 AIH-ALE At AZZ A Yehd 4= Qs A4 &5 2 g 9
THES} =8 A= o) WA U2 AR} Cronbach’s A3}l ek H19] -2 & A A E o ghrhal Ast
0=0.81, AF=-AA} a=0.860]3itt. AA| Bt AP 4.11 St o] HiF o2 Fulo| Ap3-of =Rl AL 7he
oA A 4.528 0 & wobxl o, T Zjol=FA A g o] shtE HiAsky | Eet W A7 F3F 0189
2 90|51 rH(t(73)=-8.45, p<.001, Cohen’s dz=0.98). 7)2-2 317 npE aof stk A|otatathEHY 35).
ChEA, B E Ao A = AR o] AP et TE 20 Wt A Agg S A HA
Hop A UelthGE 4). o] A3z vla o] gled A0 F5 At o8-S I E mishy| Ho = g
A koA gk 2| o] B4 2§ =2 TH(P1) A8 A 0] 2710 UHA| Bk vHESITh Alo] & Fol= o
Sof Yephd W3}t FAFO =2 s A5l 3] A, 452 Wole ATy olgh Fol dA =
H 4. CI2st 84 A AEZAL Aot (N=74)
e AR Ig_v} AtE —;r"_l- ; p Cohen’s
(FEHEA) | (FFEEA dz
o = 415 (0.58) | 4.58 (0.51) -7.42 <.001 0.86
(B33 o)) 1Az A 48)
] A4 ) ] 408 (0.61) | 4.46 (0.55) -6.52 <.001 0.76
(B3 7ol ARE Zol1 A% uFsieEE HE)
< = . 410 (0.63) | 4.53 (0.56) -7.12 <.001 0.83
(E5¢% 7129 A3t AAAE A7)
A 411 (0.52) | 4.52 (0.48) -8.45 <.001 0.98

- 426 -



AlelugollMel 23t Y si&S flot HEfHA A Hlw 2 o
B 5 MY MES0 LIEH! T 24
24 27 w4 AR R D

2 s AT 50 WEe TR gAY 71E-n s 74 63 85.1

oA g1t FAIFQ AR A7 B-§ g4 71E-nas 74 61 824

37+ o183 FA 7t BAY A g4 71E-na 74 58 78.4

g 2o BT A 19 EES T 68 55 80.9

3E 249 wetd 74 A% d9E 68 53 77.9

Arao| A gelgh AMT A WS 3R A AA AF Aw 68 48 70.6
v AR 243 E 3 FEA L Solsks WelAE 1Al BRI A BAE S e B S o)
3, 71 AR FA B N 28 712 S FOoF A ao|ub it Ful skA| Aok Sk IAIS ALA)
BTk ol e ANE S o] olol TS 28). Sk I FuFHA, APAXEA, A2 41 L &
Wi AR S THE FHE EFT A AWE A E B A QS PESES stk AT 8
250 shasichel gol £33 vlze] Wade A A= 5% HES )] ek 93 % Aol A el
She ol DB E59) AU @Y NG TRIYP) AL ARS PO R T A9 FHIY 4BE L
2§ F 5P AR 2 B AV UERIEAS B oba Hol AelE W weith 2 UAs A el
AFC AR U adel £ LM FUL T 2 AUWIE Y FTEAR WLk A WA 3
AP A 248 Anks okt RPo] AL 7] 2 AR Ao 37k o)t
5 82 290 AR A S o
5. D= W DE(M2)2] 2%t ME7L Rt 2% AEEole YaolAl shele ARz &
HEQL UM BAEE BHM3) £ = v A1) wa wel, 12 were] 20k

¥ 9 oAl A2 EES stlc).

B A olFol Y I8 AR T4 5] whed g (M2)ol] That 22 AR} HEE 1
sof wl=u) wh) mYMDS FARATE S ALEE A E 287 9% A7} Folskrk. 107 BFe] A
AL 3 A FaolH oL BES F A Lol A BE-E 4687090, B LCVIE 0.89-1002.
A got SuTt 239 DA Helshe SRl @ = hehdth 1-CVIZFosg ol el £ 107ie),
viehdh SAL HR U S 99 1B TR o] Auks wEw e ma(M2)e] BAleh B 9 B}
A Qo] 5 g8 St vlste] B B T EAo] Bt g BEES HolR Aoz, o] wd
2 TR R AR B SR AT F7E Sol BEW A n4EG BYM3) WAL HER e
Wio] Wasih ol FAHUTE ER A HEE  GHE e o W] ot ZE Qo Avet
RPN BA AR AFAN AT A Tt M)l BT -2 5 67} ek,

A SIS ] g vl AR ol Ssiek 27} 17k XHrﬂg oAl T ALl

B o} 22 thA] WS A3, 3 WA AelA] B stol WelE ATASHE oA Sl ER el 3
o) 22} Syt ol = o Aol 4 geh Cwg ololutulE e MR e S TAH 02 AN

ZONMDTHAY 21§ ZRIYPDY A= thz Ak sk Behe Ho] A7t 2% 24 A Bl
o MlmE B3 Aelo] A g WISt AL ATAUHE Ak 1 RAT A8 D A Aelo] BAS A
oA ML FEE WIAA RA AOE BUAY 4 Y= Y ARG FEAT Bask Yokt o7
o} o] 7] = ug mPMAAE R WA A D AN ek ofof S A Hla 7 S B ol g, B,
Yo AR AOR T3 A RIS FATIE GARE 9 P 2R 02 TABSIT, 3Ak Aol
ORYHTF, FHL VNG S FE 2ARY /)R, AEFA, YUY D A3 Folo] BT
8 ATHFES Bl &4 S WA AEe TS 0 Bk AR B Aol

-427 -



01zI5|
uS) of 2 Shelahgl ot ol 2 mEk BY(M3) A 4514 BRI fA3ok & S f
A e EE ] g e e R WA 9t AP s ] T, 5 Al ] B 710l UE B
olefet AL AR A WASHs RAMIS BA I, A Al 24, B 0] Uelekofsl
A A A S YA BA A - AR BEA - A 23 D 0] GAle] B3k o]tk opubet o, o
F5 712 W2 P vlw-PA AT FE ALY A F), 29 2 2okl ANBL PIoJA Hed T2
A —olSBAE 2 HE-EAI I UG H Rbolch A WA BY(MI)E 54 ZEP 71
AR TSI 7). oL} X Alefell F4E|X) e TLAstgick. chat o

B 6, m=H Y Z¥M2)2| 28} TE7F HES}

=2ZMI2 +F Ui

A= 99 | m=e g 209 FR o8 oA | LOVI B9l | @4 aeths BE0n)o] B9 he
WA Ee | oled AEE vgoR A Aeel €Y A || e Aiea €e A ee] BAE
vy | Bl F AR vn 7 A gz wg | | maspl vy ue ne
2A4°] 5 o e ey o 54 U9E g A4 g A
ges we | 1T ”‘SZ R TRV PRI TS E R
Agel yay | I TAS AR 0E Bolg B 2oz AN
B Aol | Ael B0 weih A9 el 55 B Aok Hure] QuskE AR o
434 |9 MO e A 2R 9 dey A
A AW | 9 /1% S AR SRS e o AA Y B W Al 34 ol <h 9 B
39y |oswuel vumwmage gy e 28| |48 Az e wes
AEEI Wbl | AAHY Bolst AR WAE westel US| | @A AEES 4 28 A
Ngd | AR-EeAd P A TEeEs 8 Y0 ggses na
B 7. 2 n4sks 2E(M3)9 TRl n4sks &5
2 W4 27 e s ENEEL Fa 42E
oo e sy | 8 A WS B2 oAl o .
g g | LoE B EE o oot we sz s | B0 BREEAE R ) o
Fert ) o gz7be) MeE A ok
AN A R o] ot REAR | A AE B AR A | | e
AR WA |7 B olg W AERgol | & TR Baly BAY) B : 7|23}
AT shae] 72 o
4| et 291 4% 74 294 4
s 5 g | 1S AN oW | A A% 5 AlwoR B0 of | 4w Amst 5 A | = WA
TV Ast el el | & e 3419 293 A2 1| 2 AN R 715
3% 12 | I LT EET T e T I
e |5 e Al o | LTI TR ST 0 s v e wa|
L A= L
o[BI et et stors o 92 A3
WA | g e w g g | ) AT EEH BBE AR ot dsiel et o)z | 32 gnler
72 Ul 5 Apple) Aet ARE wekez | S0
A AEE & et Wa W 87 2
A4 $E) 2% 92 54
s | w wAle) weist ang | o0 T BOR TR TO lan guan, e 2| 24 a9
gt AE |olgA &Y ek |0 5 4B T NN et i m A | 43 v
et vl
e eom A AT AR B .
o | EE o9 mRE 2 B AP TR R 22 mewm g gopy o | o et
TR g pmn aqy | Do SEERREARAN g N
oral &

428 -



pNElimE=

F3h 7 R
81 34 Aol
2308 RYMIE 3] ARE Fo)
o183 2 A 8 WIS B 4 5]
A A | AFFEE LAEGIC) BhE ZFR o] AR o:]
Tﬂgﬂ FHUs] o7 ARle] el 3

& 2H] ARl ot
51913} 1 9 7} 9le}.

'_IL_EE

S A4

H
KR
= ]

> oX

LI -
'1:‘1__

Aol e AP 22 SRRl3kL o] A 7F
A2 Ashe 23 ole] Ue) W olsfu

52 AR T2 29 AlLE Q3] HAks F

I}

F

=
ExA35

r

A A2 ofn| B7H4) weellq HAIsH o 28-S
A, A B FA 0] a0t el vasti 2
thoto] 7bAE olefat e 2 A¥ TFs A S B HE
Slof sh A A4 Wetolch. watchabale] Bat
X Aok 0] Brh A A oA BT} B0 2 o]o]
Aejwl 2 olaebAEabg 7)ol 4] A7k =

olx o]yst 2fo|E FHHFSITH Deardorft, 2006; A+2]
Al-0]ax¢d, 2017). whaba] 4 EATL He] 27 Afolo
b 0] T4, FA 3} ele] siel, ched
g o]olu} Hgo) vl Yl A 74 HEE AUk
Aol B /12 Bl Wash

CHESE - Al S BB S A2 T 2
Ho]2= AR & sl|Asfof et APA - AR HARS] H3
L 25 2ol 24 ARE) st 3 Y
2 0|5 8}53E 7He /35 HOlF AN A A 1 Aol A
ol e 279} 710 2 Telel oA S Aol %
gieh s AtEE e dd 840 3 o5 E

T 5ol £UE B S AFHA

Y o

o

o]

Q)

l

= m
=

opech. o %

-429 -

olMel ==t o

o] F%F A& 2 IW(P1) 9] 7HA] AT

AAE A Oﬂ/\i 7ltH* = 8%”

%ﬂ%ﬂﬂ7M%@@g&%ﬁ%ﬂmequﬁwr
AL, 71, 2P A, el B R Bl A2 o
Emwﬁﬂiaﬂ%@%%ﬂ%siﬂuﬂﬂwﬁ

SRS
o xX=E

o}, o] g T2 W M37HALA| 2 SPAY ] TS A
SPSReAE 74 2188 B Bslok e

2. A3l HlmE St
attsio] 2x

ZAIE olshiet XIY

Aol Bl S 7152 8 ol BT S
L HE B $71C A Y A e A
FEE WU Ao} 4 T 2] 1 g

o} 2418 thA| AESH= ¢ 2)tHGentner and Medina,
1998; Schwartz and Bransford, 1998). A HH#| Z}Aof 3

FAHS FYH OB TN F HLE W ST
| BEYT Ao Y vl o 2 30| 278 ThA| 74
bE S g g2 ua S ofn] alal el A g 4
o X A} e} TAIBH= BT U0 2 3k S|
o} ol= AA Y& A she Ao = SR e
o] 1 2] 7F A o] W B} sHY Aol A oA A+
HeAE WA HESOF e HofEth

o 22 0] A4 Al = EolA AEa) F=o0] Bolo] Af

o] AT} B7F o] §3} W, SARAE 2 A 23]
27of wre} ok et 4= 9122 olafshe ol 48
SRR Al A Al Ao sl

AL A A ] BHO R WolSol 4 YTHS
%, 2017). whebA] AF Bl o] Z|ojo] o E-8-49)
A& 5757wk A 2 Tk A} el 2203 1

5 Ak dl 23S Folo Btk Al o] A -7
2 W 91E Bre]aL o A Qlof| = vhelet A A 9



l

(]

0l

e

W3t 7Hs /o] EARIThE A& AlAsH, 7HdE7 ol A
A EEAL kel @ 420F 22 0] Z4] 5 SHYof| Al &e]
+= 34 o] H Q3 (Bos ef al, 2022; Ege and Budke,
2022).

o A sy R (M3) 9] = WA At A
A At A 35 Al E AEste M2 o] of
Uzt Y2 & 3738k Hl A ARE-E= HlaL Abg ot
weba] o] AFto] Ao = shfo) vjw & Ff ARt
Ao s o 234 A Faol 288 Qlkar 1
7] o Ao| 7Hs S EIske W T AR 9 Bl
£ &l YelE AR ol A oA g A3 %
A A2 FA| o] o é
74 a8t

]
&

g
%

o

k)

Y3
&

ja)

A=)

4

ox
filo

|
7
g

4

2 Ag3lEs e 54 4

H}
=]

ol

3. HEHHAT} X|2|1X BE X|H

M3t Bl HE He

5]

Lo

AL 22 (P12 A
T H e A0 wS-F] 7
71 Qbol| A B8 O] AR} v L gl skt
of| 4] Zrotof & HofErt. ZEPO| X
Qb FE-2 ol e ARE- A}A| Hok F1te]|
o] FSHHA ek A7 o] Q)R] 9 = F7F H ALE| A
2Ju|& A A3} E = 3t ¢ 9Jth(Dalgarno and Lee, 2010).
71E A7 s St B 9 EHE 287

& = THEITHA(AT 4, 20215 WlokE - A, 2024),

il 3 _\TJ>
?1_“
>

o

[¢

En

Z

o
=
B
)
>
H
il

o

o
o] QT B7F AL Aol T AR} A2 0) 57,
N EEEE R e s AR 5

T2 AT E3 BA] 74 skt oA A4

X mP(EHA 0|21

5 (=

A3 A AolA] APt

-
ox

[o
ofy
jaad
o
U

Fo
b
N

-

oS
op o
)
L 18 o oo
[
b
__)il“

RCHE

o
i
=N

rore
f
)

rl

—~

i)

ol
—_
rr

(]

ol
ol
i

o
©

v

(

oy

fu
ol
0%
M tlo ox >
o
ol

o
of
i) )
o
o2
o o
Sl',
da e o
)

¥

A A= FEH vl 7]

R
1o
N

N
u
ot

-430 -

o] Ao LA R el tiiol wt -2E Tk
(P1)9] S Abe B, A3 9 4
[0 ST ALY of S Ko
2 Aol Fgskirt 22 A7 A
F 2P (M2)9 WEehm=ot A
WElG EY(M3)2 o] A=
W Htom, Mro di
F AHES AAA & &

d

=]
S

ofh

i)
B oX
Hg ﬂ.llo
2
ox

O
)

1< m[o
rE B
of oY
st

i
t

N
o,

N A ORI )

Shl
N

o
o

LB

4 4

> ox 12 F
o M

oo ot 2
SCA
£ 3
o
e
jincs

ofl
W
~

ol E ox I
o

>

fll

oo

N

(o]

e
ot
i
o
SL
I

(¢
b
X

i)

o2

-+

>
o ox
o,
o
o
=
©

=
=
fo
ot

“o o rhr
o

lo |
_orlv‘

N
o T

o N e

B

o

=

[

Ol
h‘Uoir

»o o
o g o

=

oo

op

T
ok

ol
o
£

|o

K
o

-
oX o
o,
kI

of ¥R
N
ol

o B

rO
filo

I3
u

o
o E A [

E
To
f
o
o

o A

d

_ﬁ
e

ol
-1
&
Lo ok

-

>
3R
=

ot

M 2 o [
2
S
__),4_:
o

)
o
i
lo
i3
ofl
|o

2

=
>~
L
of ot
Ol

<
i

_Orlv‘
o 2 |
)
o
g
_?L
Hd
ot
o
H1
i
QL
2
o

o o

i}

re
-
§o o
E jZi ut)
ol 1o
o 1o
~ o
a
il _IZ’%
> o -
r_l
2l
y 1o

&"—,Hg
o

jud

e
=)
2
I
ﬁ:‘
N
i)
J

|o
fu

¢

_1

)
o
N
o
i,
P,L
rr
o
oX
)
ro
N
&
L
)3

é
1 1o

N ST
1 E

(]

o HU
4y 3o M

2 |o

oﬁ%
£
M o

e

T

o

o
o

I~

rlo

), ohutet o] 5} 4] 3l el

i)

<

N
ox

I

O
r



X|2lusoilfel 23t o

o]

EERDERIE LIPS R L O
AR A o] BaHE AHE BET ol AL AR
HAFE SAISHT o] AT AR 9 F5E B 7]

FS k0 2 5 kS TS Sl A et

[eIRER=]

fa3
=

g Aol A] By H]
o] 2o FHTAIZES 1o} A Hs A w5
AT GE ok sieh, Lok Slell 4 thx] ke A3
of b Festel At Weka wwke] skt e
om0l Ag H5 A4S SeIg Hart ol

A<

T
=]

=R

LN

2ol

WL, 2022, ARSI ATV (WG TA] 41202233
T [H3A 7)),

ADE, 2021, “AEI} =AHEAFA Y] thEd 2
3} tHEslE 84S SR SsAle LS
AL, 21(8), 337-352.

59, 2021, “9 A4 (Telepresence)} Alo|n] 1A o] A
(Gamification)& W52 H|A =2 E-§oh= HEPHA
Y AZE 7LE5] =5x], 24(6), 69-80.

Tz QM- Flol A - Ao - o] 7, 2012, T A9
CHESEEA 2AF AT, 7SR

wkdun], 2011, “CHESR-S-0] H]TA T o] X229

F= ko)) S| E] gk w383 A, 19(2) 91-106.

A, 2024, “UﬂEPHi* éa‘*i ZEPZ

o m

=4

A g
713

=

il

F

1=

o} 4Hl
E

=
66.

-o]X13], 2025, “F7HA ARl
b 1y 7 = AA- Y A
1=27) 2] 3hA W8 88 %), 33(2), 31-48.
| 7

Q- 7lo) A - oy 71 - 71 Fhu], 2012, Tl R
S8 2AF Aty o7

[€)
AT, 2021, “VNHH A W UG 5

=

O

1.

N
ok
u:{>

_10\:
)
I
m{m

[\

b

Jz

oy

>

ok

A}

—“ [

o
P

3

il

-

-431 -

REREEX
51-65.
o[- A, 2011, “EIAQ A|e] ;- oKL I
20 ololo} 2187 Skl 46, 53455
olz18], 2026, “WlEH T G Sl o] Az
AV oEE|T W x| AR 4 B A% WeP
32 2] 84 WS35, 34(2), 153-166.

241, 2017, “Ae| 8 ZwolA B0 (Justice)e] Tyt
WE U D b A Sl S mg e,
25(3), 21-36.

ApolAL- 0|4, 2017, “Bshrropy of

e AL e
2L 2016, “F|
A1), Tl A
559-576.
242G, 2015, G
) olo] ul wh gy
23(1), 1-17.
297], 2022, “X]mE A TER 0] 1Y

"ol o7 sk=tx]a]e}s] %], 10(1),

A

ﬁ]—
of

o]
A=

A=

% F22 92 A
O3 7L, 24(4), 143-155.
cepy e g A

HRE HiekA|EfstelA], 51(4),

A5 ES

LS

gul

S(PBE)?] A2} S
A 2] 8174 .95} %),

44 oojo}

28 shtx| 2] Eks]| ], 11(1), 49-65.
238k A GA| - 2] -7FE=E, 2021, TES Y s,

Mg ST
Shst, 2023, “Z5eAY0] thES) 84 ke Sl A

S5} 71N o) A8 THs A BAY Al
2 62(2), 113-131.

AL, 2025, 72024 AAAEH ol

Bos, D, Miller, S., and Bull, E, 2022, Using virtual reality (VR)
for teaching and learning in geography: Fieldwork,
analytical skills, and employability; Journal of Geography
in Higher Education, 46(3), 479-488.

Dalgarno, B. and Lee, M.JW, 2010, What are the learning
affordances of 3-D virtual environments?, British
Journal of Educational Technology, 41(1), 10-32.

Deardorff, D.K.,

1 ARk,

2006, Identification and assessment of
intercultural competence as a student outcome of
internationalization, Journal of Studies in International
Education, 10(3), 241-266.

Ege, R and Budke, A., 2022, “[Culture] makes each country
unique, its kind of like a trademark” Empirical

results on students’ perceptions of culture and space

as learning prerequisite for geography lessons, European



i=
™
o

Journal of Investigation in Health, Psychology and
Education, 12(2), 98-113.

Gentner, D. and Medina, J., 1998, Similarity and the
development of rules, Cognition, 65(2-3), 263-297.

Gruenewald, D.A., 2003, The best of both worlds:A critical
pedagogy of place, Educational Researcher, 32(4),
3-12.

Hsieh, H.-E and Shannon, S.E., 2005, Three approaches
to qualitative content analysis, Qualitative Health
Research, 15(9), 1277-1288.

IGU-CGE, 2016, 2016 International Charter on Geographical
Education, International Geographical Union, Com-
mission on Geographical Education.

Maude, A., 2009, Re-centring geography: a school-based
perspective on the nature of the discipline, Geogra-
phical Research, 47(4), 368-379.

Polit, DE and Beck, C.T., 2006, The content validity index:
are you sure you know what’s being reported? Critique
and recommendations, Research in Nursing ¢ Health,
29(5), 489-497.

Richey, RC. and Klein, ].D., 2007, Design and Development
Research: Methods, Strategies, and Issues, Mahwah,

NJ: Lawrence Erlbaum Associates.
Schwartz, DL. and Bransford, ].D,, 1998, A time for telling,
Cognition and Instruction, 16(4), 475-522.
UNESCO, 2005, Convention on the Protection and
Promotion of the Diversity of Cultural Expressions,
Paris: UNESCO.

WAl ]3I, 46241, FabF Al A FAM SR 63
W 2, FAkdsh A2 asaH(o]H Y: jinhee@
pusan.ac.kr)

Correspondence: Jinhee Lee, 46241, 63 Beongil 2
Busandaehak-ro, Geumjeong-gu, Busan, South
Korea, Department of Geography Education, Pusan
National University (Email: jinhee@pusan.ac.kr)

EN¥aY: 20264 8¥ 31Y
HArgtE: 2026 98 22Y
Hxiebge: 2026'4 98 25Y

432 -



DOI: https://doi.org/10.25202/JAKG.15.3.4 St=EX|2|&3|X| 158 35 2026(433~442)

EE EEERRER U SRR R ER

Reinterpreting Children’s Citizenship through
Lefebvre’s Socio—Spatial Theory
Yunha Kim*

R0 1 QA7 ofglo] AU A2, O, ol AN FAOR ofsfel] & 71 olg 2aEe) Sl EEA Bl
AjaHst d) o] glek, 71 ofelo] AR AT ofelo}g Ae] 4 ol Al Pkl AlNA SR ojsfol,
ofelole] A4 AR AlNAe] PAZ Hals) Yot olE 2a|nze) AEEHES B 27 Aol oflole] Bt 717t

it

TS o] BAR Sste] Abmugiet, olo] A EuHae] PR o] Bk AW vl ofzlo]
AIAS B3 QoA ar sl Aalo] ohel, F7ko) olnlet WA A2t shalshe] MgsHs AHow AsAstect
ofglo] Alul, ofglo] QAT B3k, 29 A FE Bl £AL ol - KR Austeln, AT A, oflo]
RS B ek Bo® Gl Mol 112, Folal B7b0] ojnlE ojaleka HEk Ha oA, B Hfln]
ChE WA ThEe] Zhs BEAH AUA R ATAE 4 ot ofdle] ARAESS AEste Hol L2Io] TS
dol, ofglol7h A410] QAT T 7Zeka shAste] WA 4 Gl AV dof T WRrow sy Wask gk
5201 ofglo] AWA, SR, ZHnE, grio] A, Ao| B, A

Abstract : This study aims to reinterpret existing discussions of children’s citizenship—traditionally understood
in terms of rights, responsibilities, participation, and identity—from the perspective of Lefebvre’s theory of social
space. Previous studies of children’s citizenship have recognized children as civic subjects who think and make
judgments within their present lives and have explored the relationship between children’s experiences of place
and citizenship. Drawing on Lefebvre’s theory of social space, this study extends such discussions by examining
the relationships among spatial order, children’s bodies and senses, social relations, and practices. Based on
Lefebvre’s theory of the production of space and the concept of differential space, this study reconceptualizes
children’s citizenship not as a set of qualities manifested within space, but as a practice through which children
perceive, interpret, and transform the meanings and orders of space. Literature on children’s citizenship, children’s
everyday spaces, and Lefebvre’s theory of social space was reviewed theoretically and interpretively. The findings
suggest that children’s citizenship can be reconstructed in three dimensions: “awakened perception,” through
which children bodily perceive and read spatial contexts; “creative cognition,” through which they question and
disrupt the given meanings of space; and “activist citizenship,” through which they appropriate space and create
alternative spatial orders. Accordingly, citizenship education for children needs to move beyond the provision of
institutionalized participation programs and expand toward creating opportunities for children to sense, interpret,
and transform the spaces of their everyday lives.

Key Words : Children’s citizenship, Socio-spatial theory, Henri Lefebvre, Production of space, Differential space,

Appropriation

S st sk 25AMS] TS BFALY(Ph.D. Student, Major in Elementary Social Studies Education, Graduate School,
Korea National University of Education, sketchbook32@naver.com)
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Abstract : This study employed semantic network analysis to examine the curriculum and textbooks for peace
and unification education in geography under the 2022 Revised National Curriculum. The findings are as follows.
First, the achievement standards revealed a shift from “normative unification” toward “spatial peace.” Second,
spatial and geographical concepts such as “border area,” “

» «

Korean Peninsula,” “region,” and “geopolitical” occupied
structurally central positions in the network, highlighting the distinctive characteristics of geography as a school
subject. Third, both continuity and differentiation across school levels were identified in terms of spatial scope
and relational context. This study is significant in that it applies semantic network analysis to geography-based
peace and unification education, identifies the semantic structure of peace and unification education in the 2022
Revised National Curriculum, and provides a foundation for the future development of peace and unification
education.
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Reconstructing Cultural Landscape Conservation Strategies
through the Novel Ecosystem Concept:
A Comparative Analysis of World Heritage Cases
Eojin Jeong™ * Sook—Jin Kim**
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Abstract : This study examines structural limitations in the conservation and management of UNESCO World
Heritage cultural landscapes and explores the applicability of the ecological concept of novel ecosystems as
a complementary interpretive framework. Although cultural landscapes are dynamic heritages formed through
continuous interaction between humans and nature, the World Heritage system treats the Outstanding Universal
Value (OUV) established at inscription as a fixed reference, treating subsequent change as damage. This reveals
three structural limitations: a static conservation paradigm, a materially fixed conception of authenticity, and the
structural exclusion of local communities. This study analyzes two cases at opposite ends of institutional responses
to change—the Dresden Elbe Valley (delisted) and the Rice Terraces of the Philippine Cordilleras (removed from the
danger list)—through a two-stage analytical framework, first diagnosing structural limitations and then reinterpreting
each case through the novel ecosystem framework. Despite differing conditions, both cases converged on the same
structural contradictions, indicating that the crisis observed in these two cases lies not in conservation technique
but in the structural absence of negotiated governance through community participation.

Key Words : Cultural landscape, Novel ecosystems, World heritage, Authenticity, Community participation
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, J12 213] SOUVE A AES|oF & uf, 7122 54 A]
o] OUVE 7|&F2o & Atol 7= Rg)sl= AL tAl
A A 7154 7ER| oF A G55 A9 o] WA o

Al Brdsh= @434 5717} 2 2.5kt (Hobbs et al., 20145
Macdonald and King, 2018). ©]+&=H]7}9] %] #3515 OUV
B0 2 AR 9k A F 71| 9] 292 A Hrle
4 oz ol 24 Erfolu], 2 A7k AEAS o met
2 3 B2 g ok} shm o] cha 94142l 7o
o A A o2 A E, W 9] Tlchés(H] &
Az 4 8 A A 194)7] HA% S g
ZrE 1960t & #5871 e ol %,

>

_(

=

AL

Al oL

L= ST

Sol=ujo
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Hefol 2|2 5 eiEol et A E A 4482 of
90%7} B 20 & A e A A Aol o] 2t
(Gomes, 2013). Gomes(2013)= o| &3l A2 2] Y3
s4lo] A4 B7Hs stk ATHIALE, 35670 9
ZEo| AL AEH A AWM o}qa}z‘ﬂxﬂsq slo|HE| =
JEi(E frat e, <ff HlElE5) GAI 7HA] QA
Si7lehs Mol F2aioic). o2 vEko 2 WET} A
A AR Azt ‘T ojAd AYeleh(moditional ecology)’
2 Aolstel, £814 84151 7t (camas) o] 1
QEH*J % XHE 28, AF A EHET) F
) 59l Ae Ssiolnt
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ot EIt}h Murcia et al.(2014)-2 A EfA| 7l o] F<of
3t ‘WA H(license to trash) & Q8E|o] HE 7|2 &
SEE 2R 284 9] ok Hjwgieh 2 A
7F At AL 23k A4 7152 BhE ol 2R 917
& Alofshs AA| &2 7] 5 jeh — 7 B 9i7E ekl E 2t
T ARG 2o A A S5 Foh, s
A= A= e ez QI E A fh=Tt

I, =gAadl dv| Al
(Dresden Elbe Valley)

':Eﬂ ol
W72 FZ8) AAfAtel B, 24
(Continuing Cultural Landscape) 7}€] 112 of] £31t}. 0]
A2 18~194]7]0] B e e s, =
Aol 7] gu|H 283 U 84 o2 78 uj}
oF 18kmoll 24 BHA om (18 1), EF Ul wF
3} 5714 244 5 A9EY7)9) s ot
A FAE 2L Qlet 2006 “UEER| A Wy 744 =
2AE= Ql5f ‘9ol At AARAL F5 ol SA =
2w, 2009\ A|AFAF F-Z 0l 4] AR = ITHICOMOS,
2004; UNESCO World Heritage Centre, n.d.).

AH| A= 2004 5A 715 (ii), (iii), (iv),
H= Eee

$7 BEBal XX

o\l

£ ouve ‘gg’ez CHESHE el
2l Abg o)A F& HIFE 719 FlEo R o
S fH AR Al F419] AojofA
&tk AARARIEE = TEEE

+] 7hx| 2} b A of] i gt =o] 2
TFAFHUNESCO World Heritage
Committee, 2006b; 2007). T35, A A4 L] A&
(UNESCO World Heritage Committee, 2008) 3} 2008~

A Ao
= =
51013} 2~ 9]
I_ETM
J3LO «O X
%‘e-n'
S R=

%3] : Rehfeld, S., n.d.
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2009 X =331 114 (State of Conservation, ©|3} SOC)
Z AR Y 2|42 0 7“0 RE Al R o] Bruke
[A5R= 22 291E 4= JITHUNESCO World Heritage
Centre, 2008a; 2009a). =& 28l Alg|ofl 4] EHo1E]= o]
e thg-e, Wish A1E 7HA) AL Q14lehe e
o] A £ ALoIAE W Elo] £ Ak} AT
tHAntrop, 2005; Taylor and Lennon, 2011).

o] 23t 1Afoh= Y| AT 54 SOUV A8 o] o
= Rgakich. b AU A Al =
AEE R} A o] X8Y 591 I Continuing cultural
landscape)’ © = A &0l = A B7FGAIFE ¥
sho] oFee A o= A&k (ICOMOS, 2004), o
%=2] A A (Artistic whole)'2h= 54 A1 2] A|ZH4] oA

£ 7|0 A3t o] & Y7t wEF FAF &
0]7 91 20099 A A A TAE THaliEko 2 X (UNESCO

World Heritage Committee, 2009), 54| A% 2] AYel] &
Auhe BEER AHe ok suuey muo) 42y
< = WtH(Seekamp and Jo, 2020). o]+= H 71| A2 A
o] 54 ZA(SOUV) 9| F-75 ol T2l AHo]lA]
et AJAAR A o] T3 o] 24 TS HofErh

2) TIHY grte| —‘?—Iﬂ

EHad AolA= 1ol B2 -EH A 712
of HEE AlE A - B 1_—’17—*3—%‘%‘_035}1 3o, 29
A30] Wi 2710] glo] SHRA Qo] e 2
Fohs W= FU 4 ok SA%IEE(Nomination
fle)2 Uk 1A BAE AR 9188t 1A
7t o 2 “TLAYQ4E9 819 7] 5(the use and
function of its parts)”E §A|§Hc}(Federal Republic of

Germany, 2004). 12Ut AA| Hoh2 ‘EEH A G2}k
BT 2 2947 4SS WA, ol
. 8l], R =ulo] Zhoj 22} FE A 4 Aalo] ol “§-Alo]|
e AFEIE 7)ok Fu o] ZA R AA|EY,
ICOMOS(International Council on Monuments and Sites)
A7) H7b A TR A AL A £4 9] Alaed g
o3} 2= gloith
Khalaf(2020a)+= Y2} #417}F Z j*é%
AHo 2 PRS0l = AR 7t 1%
o) ARl FAR 7)ot TS
2dlof thgt X147 o] “iEef 9
o]

=
&
SR G272 A s WA

r\l
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A8k 2007~20094 SOCO] A= &A= W9
A 5] 7] ¢ko | ZHA QbR AP o] 9JF B2 S HE| uf
2714 YakE ek 272 A FTHUNESCO World

}O < x
-

Heritage Centre, 2007a; 2008a; 2009a). 0]+ Ue} 4] of]
A B WA S R ok o mE B
71 S¥A3 OUVeRe 4 ol gl ol 2ol Al
t}. o]+ Khalaf(2024)7} 2431 ‘U5
I20] 253 AP 2 5 Uk B
& o] vk} ‘A| 2k LA A T A4 Ao}
Oﬂ Et‘/\]E]Xl AATH= HollA,

g z71e] A}
AU

N

0 o
52 O
?ﬂ-_,_

H*ie

ol

7‘1

3) X|ASSHIet AXH x|Ale] =X HiK|

R P E RPN ARSARES
2ol 92 B0l o) 97 ol AL AL 83}
L2 Ao A gl ). SR s A A} 23 -
Al 5rke) A Roke] T Hsto] 2 AT A4
TR 4% o7 =% ¢l o (Federal Republic of
AJR1e] e e B
9 2} -5-Ato] &5 th(Federal Republic of Germany,
2004, section 3e; Li et al., 2020). G| 20| T E&Z| A3 W
FAE A AR, AR ), wele]
o] W2 A4 A AR, AA AU
AEAAA Bag TeishA ke A ol QgHes
“So]7) 4 Q= F&0 2 7] 2151 UNESCO World

o3t AMd S A At

% 4jo]

Germany, 2004, section 4d-e),

Heritage Centre, 2006a; 2007a).

o] 9] oJAtet A 2 x| 4o A2 7} Heof W A= o
2 AAs] HijA = Qe Hofn, 2|99 w2 3ol
QFAFHE T o] HETL 2410l OUV HE G ¢Fof| A
AT 0 2 B 7515 9)-8-2 AJAFSHH(Trelka, 2020).
A H7HAA 24 ol2ig oA 722 Tatslsl3)

ok BARIE RS A Aol A SHEO] o g3
7% AR, AR Al X Asoat

_/l «
25}e)7) Fahoiet. thal ofl gakestie] A|2bd o

AL AFA 715 44" 2Fo] HYH AER =

qul



A
4%

0z

x| .
&l

N

o]

0

F B717F 1 AR E AISHAA, AolSls EAI wE
$R0F TR AFA 75 HH1Y Aol A 2HE]
APFEIQC Ao Bl Ade] A 7Y AR S
o A ZHA]- B2 BE 7|0 2| HALE] 9] HIFF] o]A}
AR T} AL3]-PEF DA E A Al -2 A A3AL A
HIA A0 L2 A A E Kol AR = 341 4= ik

=TT M
(Taylor and Lennon, 2011).

O

\_.O

7} 33 9} (human agency)’ 7|5
45 om S0 T HEEE
CRENREE=EER Ot
SFCH(Morse et al., 2014). W aF AHL £A 7%
aehs ’\Pﬂﬁxﬂﬂ a9 7" ?3‘P°:] A FE, Al
AP BEE AH 228 o]

%E} *ﬂ?ﬂl%ﬂﬂ °Jﬂ7P olg ¢

[Q4F J—]—OP?S]-D]—(Hobbs et al., 2006).

‘o) A|zk 23K thresholds)’ 7|52 A|A|GAF A =7} W&}t
',] ]:]]7}@1 kLQ_ _,L]—E}‘G]— 14x].7(4 uHE-]_Q_ pShnz] o]——- _I_I.__Q_‘G]- =]
MES ARSI AAAR 98] o] £154(20131)
E7]% 291 20079 FAF 2Hg- 0] 5 A 424 9] o2&
g “Eold 4= Gl IS Ak 20009 AA1A
UAE IHPSIFTHUNESCO World Heritage Committee,
2009). o] 23t A2 Ee] 2] Hate] F2lo] 54 X e
AUt H| 7k A Zgho] ek givkar g ot A e oAl ¢
AL vAYUEH Fx4 o2 AFFeTHMacdonald and
King, 2018). |t AASAL A= Wate] 9k ol
o 222 S A AT, 29 Hel
bejeko® s 5g pelel 7|38 ¥

] ©

A= EH@ 2] 39 1 2311 TH(Hobbs et al., 2009).

2) TIEE 7Y

AAENA Y] F 24 HSK(species composition)’ 7]
2 WEEF| A WS AR GA1 2 Q1 gt uhe} 34
Az 2o xap oz Ase 271 AT

(Morse et al., 2014). AAZ Zwegers(2018)+= = At
A 55101 1947] ) BAle] Aol e B e 1L
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oo o) A7k el A ARe] B4l fAke. b}
W A MBS AlAleh, Al o] AEAe &
Aek Wl ol ol2lat shAe ukael e
ol A A& o] frlElo] Mme 271 G el AA
%, BolAwE Ame Qlzelel Agtstel tEA 7}

A8 243U ol AshH 4 glow, ol
o] ojul7h HA) - AE)A 270 wet A4 A o= 7
SAEITRE ol A ok (i) Akl A w4l W)

(3412, 2020)9h= AP}
oleg A e 9 AdS V15 -4
P02 BARAR] Aotk Uik A4 FA4(ICOMOS,
1994)7} WAt “ARE-T} 7]%5” 9 ICOMOS(2004) 7} A
oJgt “Aofgle A}mr 193] A% Aolets A
of 1|0 -, 7 3 Sl 4 fethe) A
3 Ak
Hst wste
A4 HE Ahr) 2 4
% tH(Khalaf, 2020b). Amusnyq] o
o) 7154 283t ZFA Y
O XA A o] vk P2 A FLAIE

4 1%

23]

s

g
32

=z
A

3) MZL 2| cjato] oI
AR e A 9] A} Ad (self-sustaining)” 42 Morse et
al.(2014) 9] -z - e A A B] 2 7123} Hobbs et al.(2009)
o] He A (F-5A ol 713]) 7S Adsto] B7t
Bt 24 2} Eeladle BeE -5 2uat A
A 7 Zlol 4 F3tet ol S 2k
Holling(1996)2 3283 = 7IX| &2 L8231}
SE _,(engmeerlng resilience)-& T HEAE| Q1o
A19] SPAE AA =, ko] gt ARt 1P o
o] B =2 S4Fch vhd AYEj4 552 (ecological
= BRI S A=, AAVE2E
SH4 g < (stability domain) 0.2 o|3§5}7]
WA $4e 4 Gl weke] 2712 2 e (Holling
1996). AAYEl A 71 ©1] o]} 4Bl 4l 0. A1
AL g8k, “RoFA 017t ] flo|(without intensive

A7) 2Bkt A

ZoHy

resilience)

Hppo] o

i r

>

7
T

o o
iR e

Bl 2 A o] = th(Hobbs et al., 2014).
O B3 LR Yo A HEEE A nEFe e
259 2014 EFAHA] WEF A= A A o] AY =] o]
7]%53}%) 1 (Landeshauptstadt Dresden, 2014), 7}% <F

human management)” Al 2-2-



ALYERAL A

._.
=

Rl o

1 20

ol
(ljaradar et al., 2026).
FoJ ok 6%l 1A, o] wFE EA| F
LB AEthe A2 dolw, AlgH 22 712 g
ol s Ag Fart Qlek o= AHAS Al R &
Zohe 202 IEh AN AGLE 7]5) SH
oiE TR A ESolRH= 7 s Hol g o

HSZ5JEHE UEhich
(Landeshauptstadt Dresden, 2014). 12} 354 o]
713] Ao A= Allee] Hela Fuw ) g
A7) 22| ok WA sER] Fshal AP 2] th i) 9]13] 9]
U Ao Ahuo] WS o2 P HETHGaillard,
2014). A= S| Adlo] AlAFA gk w04 AR
9] Aoj7} ohjzh, WSk AHE MEe- v e s
-85t =& FAF A 20 FAfjo A v At
2 234 EItH(Hobbs et al., 2014).

N
ot 2

Ayt

i [}

P

T2 A g

CEBRER

y ol

B 7ol FEsH 24

Iv. dejd F=vd2ke] A =
(Rice Terraces of the Philippine

Cordilleras)
gz]d F=2g9 2} WAL T Rice Terraces of the

HS
0=

o
T

Mol A MAIRAL Al &
Philippine Cordilleras)2 1995% 547 (iii)~(v) & 7
712 0.2 2135}5t 7 P organically evolved landscape) ¥
Foll s, Fi4d B Z =2t Al 9)2]3t 4
70 AR A (BR--ofl, Sk, 719%E rRa.oke) €]
570 Al = S 2B (5L 7L QI E-ohkgh Urt
7hh S kR ok ) B A HTH TR 2). o)7L
HIo] oF 274 Wof AA 27 AT = A A 2L
AE A4 o8- FEA Foll 7Rkt Aokl 23k
o2 A ETh AA] =9] oF 25~30%7} WA - AN
Al &4 el &2 FaE o] 20019 17 ol 27 AA
FAFEZo] FAE RO oF 11d7He] BB 1
< AR 20129 3T HF A A = A HICOMOS,
1995; UNESCO World Heritage Committee, 2001; 2012).
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1) ‘HeFE ouvel ‘glr'e=z
el X
T2 o2} Abg| o A = 7
gt B4 7 Aezo
Qe Bl £t 2Ealch A
o150 2 QI3 = ML E 104 U] MEHAIACF 371
A Aoz A5 2 H(UNESCO World Heritage
Committee, 2001; 2006a), 2006¥1~2021d SOCE= ‘A&
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%] : Venenoso, P, n.d.
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OF
[e]

RGP AAAA) Wk S v g 29le 7]
A5FH I (UNESCO World Heritage Centre, 2006b; 2007b;
2008b; 2009b; 2010; 2011; 2012b; 2014; 2016; 2018; 2021),
2021 SOC+= 4294 =2 A== AghE 5 X4
O] A4 @210 2 7|39 tH(UNESCO World Heritage
Centre, 2021). 9|22 g|A] 7]Z=(DSC)2 5-1| % =1
9] 50% o)A BT 0 PN B 5 A 2 G
Ei1} $HA 3-5-A] 7149t EX|0]-8-4|2)(Community-Based
Land Use Planning and Zoning, ©]3} CBLUZP) A3}, 3%
717 % = 294 220 £ S AN B RS =
351 THUNESCO World Heritage Committee, 2010).
T=ut 2012 SA|(UNESCO World Heritage Committee,
2012)+= CBLUZP7} @HA = 2] o2 AefjofA] o] Foi5 o
(UNESCO World Heritage Committee, 2011; UNESCO
World Heritage Centre, 2012b; UNESCO World Heritage
Committee, 2014), 0|+ 354 7|4 A& 3H-=-2] A 0|
A Teke] - 271 0 7 ThR0IR| 7] GkE-E Hols
o}, H}e] ARSI A A A wetiTt Eef A Bt FAIE
T AH A Hgko] Z=T] ot At oA = RHEE Ao
2 )4 " tH(Antrop, 2005; Taylor and Lennon, 2011).
S=r]oe} Al ol Urehd o] 213 32 Al -9
Q1017 Bg HOlFE AR ST f4RS Tsh
I B3lAI 08 ARG oL, 2008 A EHE 0]
Al E(Statement of Significance)¥} 0] EH|Z 2011
' A SOUVA= 2,000 d7E APAIAY HIgHRlo T 2he 2
S Q%) AIBHA 48 AMEAIZIE 2 A A
ro°]| 4] Tinawon ¥ 20 22 w A= G HA
SHIALE, Tiee] Ea4] 1% Eelolit Al 2
o wspel Flopd o 2 wAlsRe 2hej ol
i 7} 251G tHICOMOS, 1995). T2 T o2k 34
SOUV7} EAZEoll e E-6taL o] & [ & 45k
ol 15 o)l 7| ghgken], SA) AHe) 714 &
Ak B M Fob slusiely udo) A4S
Eg Aty 5YUslA B olErHSeekamp and Jo, 2020).
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7t o) AHE R st BA

AA AL7A) 2k ek 14
1994)9] A& A} S5l =
H7hAs Da|w Ay =of 9lo]
& a4E gto] vjudt o] ojoix %
2 7)158 4= 9tk o] 73t R AEo] 31
S A Al2go] B A7) AlRkshA| R, Ad 23
Y ol a3d AAY BE Q Av] 23ME7) 3 ZE
She 2 1A stk 2l A eHICOoMOs,
1995). 12jut o] A2 AAA @45 1449 9] st
FA 202 oA AE, 11 oA A2 |7k
SEA A5 & AHe] A4rolehs Aod 270
2|71t} 1 A AR ZHE 2 o] Hgla)l 2o EA)

AAA A-Lo] vk =78 oz AAH 9 AE
7499) AR2 YT A AR A A28
IR A E = gAo] TSt} o] Alo] B 7t
= ‘22 P jujo|th — L) 24 o o A H

5 8otE, 1 28e FHskehs 240 ¥
Al

442 o] A8]-
A (ICOMOS,
ek A= of

e

=
¢
L]

A AL

x]o

Lt

r
[e:

Zz=

N E

2

L

A3

A

S o

uls

p

A
=

iy

o

ol

o= T
olu| o] Ae & AAA 7|

o2 SIA e FEoleh et ol 241 2.89] 4
a4 7FeALS 19959 5] AL WAle] Mgt 24
S, o] 3 REWFRIAL JAEE Bl AR Eo|
A A HAA T 7)1 202 AT AR Bkl
A e s EEECR REEER LG

¥l

HZE
A 7
Lol B
Celada) g, SR EAHNS O E 3 &
4 2700 F55]0] AnpH 02 wAEk: Aol A2
X o] Z}(Khalaf, 2021a).

ol g A= BT S A 71 A Lol

i

A QR A4 9] 2o)2] 2§05 ool Ak, SOUV
B2 2,004 5 AHIAL WG] ALgElo] £ 7]
£rolehs AL PAPOL, o] G0 H5He

wiste] s 224 7|22 W8l AXSHA skt 1
A1} A 7] ®31(Periodic Reporting Cycle 2) 5 A1 4] 41 2]

AL AE AL WEp ABHO R A of
FFO 2 7]&EJTHUNESCO World Heritage Centre,
20120). 2% B2 Tjolleh= SOUV7} A M 2 ZAfa)
Lol B L5k, A o] AAA 2|4 7] 7ko 2= AEH
2 2w 2 PelElo] WA oI5k Bota 222 71}
2] 5 AE A SIS Mol R A= shAETh

(Khalaf, 2021b; 2024).



ALMERA T4
3) XIFZ St XlAle] A== x|

Far]o2t Aol A XA 9] T5A] XA 2 £4)
o] Aol w3k ] I ol A o B A TRl Kl
A TREa 28 Ao B1O1EITE A7) Bl (Periodic
Reporting Cycle 3)o] tp2H EX] 45212} o4 9] Eb]
By Zoj= 9807 7|EE|Qon, 7|<&d AL o
L olH o] Eﬂo] As }@E}(UNESCO World Herltage
Centre, 2023). o] AE Alge] x|Ale] e
(muyong)OM -8 *Oﬂ 719kt 113 7]5(maphod)-
Ao WS T, 20} Tl BFE A
2 w0l U5}l Aokl M-S e -
-8 T A0 2 H2RA|FH tH(Cagat, 2018; Acabado et al.,
2025). o] AFAEL | A3 0] LA 2| AT EX]
2] 30| BB} 54 AW dzsol Lol AR om 7
s S BolEl, FEAE HE) 247} oy
o) AA = AR = 2#7} Z4] QA 27} o]
A EREREEIee:
2011; Li et al., 2020).

ofefat Al S B7ke] 224
=3k ek &P A1 AI89% 0] 281
2 275k WA 954 715 /A7
FE FREA] FehaL, A ddol A=
Tt = ] At A A7 th 53
A AU =LA E CBLUZP7} 1] 92 Abef 53-8-of
I=(UNESCO World Heritage Committee, 2011), |13
B934 Qg o] sjaErt= o] &2 2012 QT E=E
RS 73S UNESCO World Heritage Committee,
2012). A= A=) o2te] #he] g2 Al o] =3}
ko] TAHIA ALSl- el BAE ZAISHA] 3 A, =
24 25141k A ek iks A Alske] 2] AL 9]
ABE 2RSS o= Al 2 a4 H
TH(Khalaf, 2024; Acabado et al., 2025).
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F

o ZatgE 2 T2

| THTA: ML ARl
S)7]7k ofue} Mstshis AL A A1 37 dolA
N So] Aeist ohz2 <17t 359 o] Axto|ch(Hobbs et
1,2006). A =7} o1& Z& TR RE ol rT TR
A} e, e L olig A AN Ao AT
o 5202 A7k A 59102 48Tk
YA bresholdsy 718 483 1] el
‘r] 3H/\’7]— o]-\4 E"G]—Z% ;ﬂo] /K]—EHi OH/HH]:]—
3= 2012 =24 o] sfaE ik HEES
oA Al o, A P =9l CBLUZP= R 4
Eilon, shA| o]$¢l 20140 $]¥3)= o] A
utAEZ o F3sk A2 s tHUNESCO World
Heritage Committee, 2014). 0] %o = 7| S5} g
AL 5 AR i) A H o LT
(UNESCO World Heritage Centre, 2014; 2016; 2018;
2021). Z T2 ]ojlak= A AIZRS 23] Yol Al R] ke
A 519 RauE BRET s} AEE QA 2
Z AYe ol &2 2t Hobbs et al., 2006). ©]= ¢ ﬁ
of 4] Tgo] 27gt Al2el 5]%0] o, %
222 Sb3 AT S1elo] WS BT A

EFo|9te-S ol

=
|
o

o K

Ll
=0
=

S}

Z

>

il

o

“

o]

fis

H>

_|_0

=

A e A 2] F 2] HS(species composition)’ 7|
o] B e 2] WMl 7}x]o] WA o]
slo] 23 0 2 AFAE 4= gl o] 24
23 Morse et al., 2014). 17| 110)] Taro©]| 4]
Tinawon th.J H3to] Akl AALR =859 Zo], F
o ¥ F5 =9, 4 A4 A, Wz EaEE Y
A3p0) BYA AFE 94 AT T4 247} 87 Wk
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Changes in the Spatial Patterns of Depressive Symptoms before,
during, and after the COVID—19 Pandemic in Korea:
Evidence from Spatial Panel Models and
Multiscale Geographically Weighted Regression™

Jaeeun Lee™™ - Changmin Im*** - Youngho Kim****

29 : & d7e SR HEEY A= B 33 B ARU9E AR oA EEREA] B4 e Shask>
IR A1l &30t ol A9 P& Rt SRR IA QI A 1 Ak 72lR7] IRt sk Rkt
o] 3R 2023~2024\d0] ThAl FS AT ol X9 AH, AAr, AE], T 89e FAT FAHNEF A=
& A 7t Qo] IRt Roek ofslA LERg e, 1 Aol WSSt At migE ued Al AP -2
7P 75l ek, Z2UH9 ofolle of 299 FE(R7], ALEAL L 5, AE S)ol A7 A 24
AU, -2 A 2 AeA ol AR LRt FRIe| Fg) ofFo] ARshe HlFe] AX Aotk o AU
A7 HolA A7) AR} 240 du 2R Holle U5 Aot fofsigior), IR olFole oA
Frofstoict. & Ate] Auks AT Aol Al Teiet A2 999 HEs W AES 28t 3lee HoETh
FRO: o2, IR, 33 EE, sgay, J0dRy, oF AL X7

Abstract : This study examined changes in the nationwide spatial patterns of depressive symptoms across the
COVID-19 pandemic in Korea. Hotspots of depressive symptoms decreased during the pandemic. In the spatial
lag model, the association between neighboring and local depressive symptoms was not significant during social
distancing and re-emerged in 2023 and 2024. Once the spatial Durbin model controlled for the six covariates
of neighboring districts, the association appeared only weakly before the pandemic and was sensitive to model
specification. The annual unmet healthcare need rate showed the strongest association with depressive symptoms
in all three periods. From the pandemic onward, walking, volunteering, high-risk drinking, and out-migration in
neighboring districts were associated with local depressive symptoms. Residents” activities and mobility therefore
gained weight relative to neighboring depressive symptoms in the spatial association. In the multiscale geographically
weighted regression, the association between walking practice and depressive symptoms was significant only in
some districts before the pandemic but in all districts from the pandemic onward. The findings indicate the need
for mental health policy to consider both district units and activity areas.

Key Words : Depressive symptoms, COVID-19, Spatial pattern, Spillover effect, Spatial panel model, Multiscale

geographically weighted regression
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A9 o]5 S5 F0] HFSHA] Hslr| witelth
A2 A7]ofl= o5 AIFFe.Z QI o] 0] 9155
Aeh7h e gl o] A E Gl e B s MslgFo 2 5
a1

B ol A a7 A k(fixed effects) P ) 374 &
e st nA AN BEe Y 2o o Azt
A WStR AeE SRR, mE A qollA dxze
2 F7Fshe A3 A A1 908 4= Qlek o]o 1
A 7H & 9 S8, AEES 20l 0}‘4 Gl
| ojn) Waleko 2 AsHole) = M40 Alg 6
G e 2o dus, Il W 4 Ad= ZM

oxolet.

B QT A SR S840 B1F PR BAR

A Moran’s 12 37+ 239 Y& &I3FAL Getis-
Ord ¢ & 2% L] A2 A7 EE 2Hsl). olo] T
g 02 Q1% Aol 2 2 SR FHALE

mwﬁg#% belulm g g ulastech npxero

o5 AA1Y A 7R AR 891 -7 Abo] A Y
XA o] A& HESISITH
1, ST 27 BN

<] Moran’s 2 3+

87T B T0H JEAe 1
'{’_8}9&5}(Moran, 1950). Moran’s &= 3-ARSH Zfo| o]
stof Bzh= HE S 104 1 Alo] 2 QoFsl= A R &,
o1 24o) A LAFAT Rl oK) o] QA
QrejA) 31, o]0l %4 27l9] Aol = Getis-
£ ARSI TH(Getis and Ord, 1992; Ord and
Getis, 1995; o]AF =, 2016). G = A}7] (9L 2335t
Fulo] he gHIsl] BAH PEE SRR, wo
210] AFE AT} e o] A5 BEAT| B
of stk

) BekA47} T-AHL)2} A- L)) 7ol
A7) S v, 2 o] IS ) o] 4]
7oz 11k 7} A1l ek of A o
Sahesto] Itk @ SAT FEARE St £
Mo AABIE R A A719) ATHE 2L 7|Z0 R v
m371o] Aol o] AmE S0 SHARE 24T
=l e] Aol A= ARE-=] Ith(Hwang and Kim, 2023;
Villarreal-Zegarra et al., 2025).

FUATIRE £ AT AAS 391

Aoz B Y 7]50§;wo}

*
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71 1.65, 1.96, 2.58-% A= H--5 212 90%, 95%, 99%
Aeipzel FPoR TR ¢k 2 S
A1) 91at = ARG Tk 2197) ATl et
ZA AAo|BE I z A4 T4 §olAo] oz}
A o) AR s|Aste), Be g g 1 8s)
%) Qore). T4l Aate] A4S BHlsl] S8l 95%2k
99% Al F4Fol| A SEATe] 49 A B E v
sk3ich

2, SZhi2edy

P EZ CRPEE LR KL EERE
Shich(Elhorst, 2014). 3 AR 22 X2 W T
Zatnz Akl weh W) gk A 350 EAS
TAL e FUALYE TV A%

A 7t ET oEE myof A Rhggicth

AL 37 o2 ge) YejE wel /e F
2 8|3} 37 A A& (spatial autoregressive model,
Q1A x| &7t o=
Shohal Eot, 7 HI 2 (spatial Durbin model, SDM)
2 of7]of Elal] Q1 A o] FRH7bA] 7] o ghekal 2
oh i By HE AR A B E Zetstglon, de
DA T T3] Gkgtrh A7 BE ) 2~34
.2 gol o Hul7} Al7] ko] M-S Al i B4
5] aholch, E Aofo] FEOE 45 A
2o 4 shlol| o} = Ak 3o
RS wgh BH 0 2,

O{N‘
oflt 09.

]_

oL
ot |

Y, =pWy, + X, B+pte, (1)

y, =pWy, + X, 0+ WX,0+p+e, 2)

oA e e ¢ =
BB X (e SR s
ﬁ-‘HZﬂ—r 9= 01 2| = ‘ﬂf,\—o A, pe Al 2L
FEI, em QA T P Ao oR
Aa}el 1, A O wy]| 7‘3@4 AICE H]sk3iTt
= o] _—rLﬁ /\1] A7) B AT Y IS 2-g5HTh
7= EX o] Z2 W20} AlnkE|o] 9low
z%gimj%xg A= A, T ke T A
A k2 A)|5-3HcH Hausman, 1978; Elhorst,

2014). A0 A GE2, o= A1), A et 2
Fr 5442 A7) AAdeoly n|e S &&= 4
7Fs/do] Atk Al Al719) AlE vl st 2Ee
o]{;Hok z‘s]-q_b ;GE _ﬂg:]g]_oﬂ{;}

shorul ARL o] ATt A2 Halsic) TaEu
A =23.92, p < 0.01)T EAE FZUK2 = 45.05, p <
0.01)0 A= 2HEE 3} me] x| o] 7|zkE oLt 2
FU A7) = 7.08, p = 0.314)0) K= 712kE1 ) ek,
oyt o] AAL TR IE X§5IA] e gy o

2 g Aol 33t oA 0] Sl oAt FxofA =
A5 she-aut HA ol SATe] =g = Utk Mutl
and Pfaffermayr, 2011).

A7 AAT p= A A |
AT L= A, & P7HA oj&A o] 7| E Vel &
744 oz e Ao Hol, Aelo] BHel 25 34
2o EEEA) e 7 89) 7] ol AoRE
P4 Ik webA] po wishE 40 20|z a4js}
AL sLke] 714 7hadolud, i e 1 7HIS A
814 939LTh A17] 2k po) Aol A A17] At
A 20 ZJo|e} HEQAIE o] L3 YT AR o 2 Flo)
A
%674] FRFA T M0 7]of= T A Qhofl A b
U A aael 1 Aolo 2 S AT
3| El th(LeSage and Pace, 2009). &¥}0] 37]|&= M
A 2R ARSI FOIAS 2 AE Reeo] HARE
oA 10,0008 FET AlEEold wE2E wE
ATk

o me K

A A o [l

ol

=

[¢]

o Hlllf.rl

HE

of

3. Lk 2A1¢ X[2171=E1H

2917} 9-271] Q1o Alelole} the AL T &
AL AE)7153 A2 431 tHFotheringham et al.,
2017). A 7H53) A= A Gutet 2134 2] ol A 2]of w
E7FAE 7ol 5414 2l HAIGE F743H(Brunsdon
et al., 1996; A4, 2016; 2|3, 2018). T 2A L #]
2]7153] = Wt ohE o 9 F(bandwidth)& 57
Sol aelEE AEIL B2 2 Ao|S wigsn,
T E RN BAL AT AR e A0 BT
%] 9 tH(Oshan et al., 2020; Rivera and Mollalo, 2022). A]
7lupek Al 717 Bt AbEste] 21970 Al
Pt Atz 2 A7 2 Ys wE 25T Al
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o3t 2t Eeler SRl o2 AselaL, #3EAl= EPSG:
5179(Korea 2000 / Unified CS)E A3} 01, 7 g]=
el 7o) (m) = A

(3)

a:,kJrsi

Y = B, (w0, +Zﬂbu

oA71M g, = A2 i0] $-LAABE, (u,, v,) = B HE,
bu = W2 kO] TlojZ o]t Tjo @ M9 bi-square
7R AICCE HABos gLor SAskglou], 2197
A 7hge] 2] 8)910] AHEoHe o] 0] 4oz mHE
o). tjed o] 2190] H7he4E Al AL, e
FAA T T B 1 ARES vl )
ALAZHOL)T X752 TCWRIE T +%
sl

27 3
17
9l
=

VY 2919 4G B

ahel o148 Bhef 43I %7 A

S NFE NI AR B AR

(da Silva and Fotheringham, 2016). =
B

R ESEL R DR

—5‘]_El = @P;@ o]

o

al

o o fo
Jo @ X
%@ Iob op rlr

£

o ok E

o do &

=
=
va al

ol

Aetst

2] T A A

;

oL

0.051

T2 Moran's |

0.00
® 29| (p<0.05)
0051 O Hige

2 B2 Heh SR OF AAY K27 iESEF el HE

Moran's 122 A73c. %] A%2] 3718 Wol = A
DTS B2 A HIShe] T AAe K elrbE
31912 998] A 24e Re7l B R 02 ol
TH(Brunsdon et al., 1996).

tl|olE] A 2|2}t E-4] o= Python 3.11-& A& 91T &
V715383 A Moran’s 1+= libpysal 4.14.13} esda
2.9.0, 379 2 E 2 spreg 1.9.0, th5 AA|Y X275
37 = mgwr 2.2.1 H7]| X & L@}t Getis-Ord G

© EFT A wet AR *%o}oﬂu} Zred g o)
W= 2017~2024F HA A BE 7|20 2 3FH HED
SR o B g AL 47|15 A7) Zho] v J]_‘c};_l— 9Jt}. thx

l>

AL A2+ 2lH= o
FEZ3SHAT

= u|uE fsf S

AZLEAD

0.147

-0 AT —- ECAn " n
2017 2018 2019 2020 2021 2022 2023 2024
A
O3 1. R2AEES| YN 27t A7 |AE ZXIM 37 27 F0|



o2 7k A7 T A A A (0)2) 2ol ek
W Aolek. Mol 434 B3k 24 B 20220 o)
t}. e Moran’s I(Z1¥ 1(a))+= 2017 A€ 20217k
7] 01376014 0.196 Alo]2] §-2J3k k] 27 4eE 44

o)

EE& A7), F& A7) o] xdl= £ E L
e F2U A7) upR]ak sol 202246 o)) -0.027 5 Eof
A 798 UATHp = 0.314). o] 23 X HolA] &7
o] oFo] T7HA A7} 2022 o= LFEFLER] ehotet
o] 5allE I EE O] 20240l = 0.1520] o] 2FITh =
A AT 1(0) = 22 121 12, Getis-Ord G
2 ohAst 3hAgho] 20184 3070 4] 20224 11702 &
9ti7} 20249 17702 Stk ShATR] 7FAL 95% Al
ol AE A5 1TH2018 2171, 202219 37).
U RS AR F7]= 202019 39of| A= o] 2022
| 4o AW A =] ATHEAFA|H, 2022). 2] AL
AN -7 B ZAAIRE 71208 1

e, 2023). 2022 RAF=

=

im
1o
o,
ot
flo
n?n
rr
e
in
ol

(a

Bl =cAT00% Ml STATO5% [ BTATO0% | HIQO [ AT 90%

I8 2 AVIE 23

T ELE AI2I(2020~2022)

E 2Zof =KX I

A7) Al o121 8~109] AA= AT, SH<]
331 7] 7kell= 20219 BPREZ | HE S| A] o A 7kR] 2] A g
7] 71zko] 23T 202210 9] 3 ofsh= AEFY)
apx]al x| 7] e} a4 2 $7} $hA| kg Aot 3]
717E JA7F A7) 7171l algshe 2021 AR A
=37t ol S A= Sk

I8 2= A7 B 2P ES] HE ()2 14
A F7E R (b)S vrebd Aot Awd R whEst 19
ete] A7 U AEE Batsto] AREstlth 23]
E2 A7) E] o] 23t X o] ShAagtol |, W of wi i
-2 P o A=l =gEo|Th
32 A7 SEAGRI FEARO] LS T A 5
I A0 & o] Uehd Zlo|th EA|eL &2 tiy
= Al Al71el AA fAE oW, ShAREL FEAG
o fof| A= A7t Dtk Shagol A A2t
A7} AR SR B 52 78.9%) 4] 87.0% Alo], 2&
2gkol| A o x| o] ZFR] Sz Bl -2 65.5%01 4] 70.8% =
Al A17] W BlSahleh. 149 Tt 2197] Aol A A]
OF A2]7E7} 65.3%%1 & 2| shH FEARE Ao 2]

—

Mo

ZAE RZLH2023~2024)

7.0-85

55-=7.0

40-55

1.0-4.0
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97 Ik ST A S| Aok v B2
A 58.8%0)| A EAE FZUF 42.1% % Yol A1, 33
2 26.5%°1|4 47.4% =2 FolFth T2 Al I 2} A
710 Q) AT o] SAGo| g oL EAE 31
2ol ghaato] ek egie BG4 <
FHo] 65.5%01 4] 28.6%= HoFA| i S| 20.7%]
A 57,1 014 - 7o) S| glck 95% A4
A Q1A Srgte] dal BEATY| e 449
glouh, EAE BEUSARS SEAW)0] FHAG
At ggkch. EAI9H SEoleRe £& fAHgoM,
St FE2go0] 91 UL 72UHIS AR vt
%A,

H 3. A7|¥ AT

OH
S}
1)
3]

>

40| Al7|H 3t
271 bl Aol wheh 7k Vel
oran’s 19} 77| 3| A el A
vt g 22 Ao Qo] A 7w
2 ghulet 24 278 A=st P aster A
14, 2 2] o5 Agto] zF 17k Qlof| Sol7}

el

oz Boit ¢

FHEIR 708 2 A
o

o
- I:JFI
ok s
bl
12 32;-
2
N a

o
o

]_

-

o
=

U]
>
r
:

B o
thu Hn
NN
o
to o
St
:oclr,(
=
i)
R
1
oL
9;"

2

K
T

il BN
}ﬂmﬁﬁ
o o 414
I e

Hu

[

o
N
=

o o m
N B
il

e

2

[t rlo

W

rf“

o

o

<

1o

y

o

m
flo

e 5o
o
=
By

:
ol

B2
N
N
)
o
1o
fol

Sl
il
T
2

i
)
i
i
o
o
o
8

i3
>
o
=
[e]

o
i
N
o
%
o

& A2t 2L A7) TEAE Sz
34 23 19
A AR T 29 (85.3) 20 (87.0) 15 (78.9)
=z 5 (14.7) 3 (13.0) 4 (21.1)
2% A ¢5{4 20 (58.8) 16 (69.6) 8 (42.1)
34 9 (26.5) 5 (21.7) 9 (47.4)
s 4 (11.8) - -
Fad - - 2 (10.5)
744 1 (29) 2 (8.7) -
29 24 28
A AR T 10 (34.5) 7 (29.2) 9 (32.1)
=z 19 (65.5) 17 (70.8) 19 (67.9)
F=2% A 234 - - 2 (7.1)
s 6 (20.7) 8 (33.3) 16 (57.1)
Fad 19 (65.5) 14 (58.3) 8 (28.6)
ekl 4 (13.8) 2 (8.3) 2 (7.1)

*90% AEeE V1S EE

2 7k A7) S BE LG o)

MRS (06). BA oA 21970 AT Al AT 14370(65.3%)9

ke
F 7670(34.7%) 2, AYERE 93d 667, $EW 647, THA 397, W 3270, FLE 1842 1A

B 4, @Y IX| AIMYE MH Moran's 12F S |3 HAI

s e A Moran’s I p p p
2017~2019 ECAB | 0.246 0.001 0.133 0.013
2020~2021 A7) A8 0.197 0.001 0.076 0.305
2021~2022 A A% 0.103 0.008 -0.059 0.429
2022~2023 A 2% 0.064 0.072 -0.092 0.202
2023~2024 UA} 3|82 0.145 0.001 0.216 0.001

* Moran's I 2} 7349] A2 37 $SAHHEER A2

pe TP SARY FHA7EAA S
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o
ES

A9 9] 21 YA ok FTA

A7 A A= AL AR 7] 7E Al AR
E] BHZﬂ A7) A F2E A4 0 & (-ol5}A] okt 3
21} A 0.133(p = 0.013)0l| 4] A& 5=7]7} Al3E 2020~
2021 0.076(p = 0.305) & Hoi 7 F, 3|4 H3-0.059
(p =0.429)2} 3| A 23 -0.092(p = 0.202)0] HEFT}. &
Ao B 2E] 2023~2024W 0] ]2 0.216(p = 0.001)=
CHA] frolali Ao W] 2x]7) o] o 7 kel A = -2l gt
A 7k dAgko] YepLtA] Fokrt.

%1% Moran’s Ix= 37HA71 8] 7] Alpet th2 Al o] &
oFAt}. 2020~2021 77747] 0.197(p = 0.001)2] G-2)
gt oFo] A7 EE FAIskTHE 2022~2023 F1Eo)
0.064(p =0.072) & otk §R3- Al o] o] ek 212 5=
A 327} Z 2= A 7F o2 7] wfiEo] ok M9 Moran’s
= 0|23k |9 7)8] -2 FEO| Aokt v|S3A &

1w ALg s,

aL
[e)
Z
]

e BohEaA SR, AT TAe A&
= ool vl A A7) SAME ol7lel Eabelc) B

AN HAA S A} AT T RS 57
B} = o] 7 A3t Erj(LeSage and Pace, 2009;
Elhorst, 2014). ¥} %] 7|7k = Q018 EA|51a1 Y
£ Ao WA AT, S-LAFHE AN A fA S
k7] opsl Ak

A
=

ol

—

P |
]

N
~

8 Zgsuet oesat

A7 28 HFHE S B Wk Aok Al Al7] =

e R (SDM) o] A= Qlet. -=H] 37 5A
72(6) = TR} A 26.35, T2} A]7] 35.36, EAE
F2UH41.000.2 HIE 1% 4230) A 920|519 11, AIC ¢
A] SDMO] SARE.T} 14.490| 4 29.0714] Yokh, T 1.8
o] Zfol = A elo] A FelH L. within R*= 2-& 7]
o Qloll 4 shufet @ Eujeis W52 B o] Auht 43

o=

(@]
I
5L
5+

Fu

e

o

=
T
e

flo OH

Sh=A1E Hehdith. SAROA] SDMO.2 Z- uff L2t A
0.035, 21} A]7] 0.046, EAE F21}0.0677HE =015
T}, o] % A9 4] a4l solu=Aggo| AR
LH9E AXH F vl 7h7to] ARk -&712] 2|9 1+ A
HoflA] o] 2|9 9] Klo] X[z H]F0] A% Aot

# 62 A71E 51} -‘ﬂrﬁH Axoltt. Al LA 7S

O 5 o

ZYFGO B2 AR A9 EpF Aol oh e e
29 otol| A Ao n:}a} ok P2 whgelt). 37t
A7) S AAGE T2 A 01022 10% S22 4 -2

SFoLHp = 0.076) LEZLE A]7] 0.038, EAE 2L}
0.051% §-05k7] Fopet. LR Up Mk L2t A7) 9] 2

oli= &= Aol A 10% ol Al 2]t THz = 1.676,
p=0.094). o4 213} o] X9 2] Q7HA] Wi FA|

ol T $-27k9] A9 7k AT :Eut Aol
oFalA Lhettet.
FUAN S HASE By o] Mgshich. o 1

A 7R Y oA %*{PZP7@?1741¢~
gL A 0.020(p = 0.743), ZL} A]7] -0.085, EAE
SLR-0.0542 Al A7] B 1-215HA] gkt k-2
o] % 7t A F2 A A4= 0.088(k = 5, p =
0.165)7}0.117(k = 6, p = 0.085) & =7]= 7 214 7|57
S8tk k= 60| A= EAE 2L AS740.197(p =
0.012) 2 fojsto] 14 71E it 71 P ollA
gt v ahe PR B N F k22 ol 7k
oA Fo7F Ao, oS A of whehast
th 7| BEE 2R | A HFol M 5% SR f
ORI AL Y & SHY EAE ARG A
%1tH(0.165~0.264).
THaERe e 8909 A ueh 2ok Azt
TZ Ama2 A A7 B o ol shA] 3%k
S ab, U A] oA 2012 A7) of whet s At U

gl

B 5 S22 v
A7) Model M 295 AIC within R? LR %*(6)
SAR 7 -553.3 1120.7 0.100 -
22 A
SDM 13 -540.2 1106.3 0.135 26.35%%*
SAR 7 574.6 1163.2 0.131 -
=21} A7
SDM 13 556.9 1139.9 0.177 35.36***
SAR 7 305.6 625.1 0.175 -
ZAE FEU
SDM 13 -285.1 596.1 0.242 41.00%**
“** p<0.0L. SARE FZHAIAEE, SDME FZEHl e s, Bt sl7lAset BRI 8740 Bolnl A2 ATIE Ao,
IRE % 299 219E Aolo] /128 v 44 BAZ.
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e 2249 S BE Hak SUMERYn OF 2L X2PiSE el HE

H 6. Al7|E ZZioelzEol S0t 25k
Variables 2y A 24 A]7] XAE FZL
a7t 02z omg 24 0.2204%* 0.263** 0.227*%*
o -0.089 -0.094 -0.014
A3 0.075* -0.002 0.108*%*
19 7k e S it -0.140* -0.026 -0.030
ALRAL o 1S A -0.313% -0.071 0.212
it 0.187 0433+ -0.606*
A7) 498 24 0.011 0.112* -0.032
it -0.229** -0.166 -0.490**
_ 214 0.021 0.042 0.089**
IHY BFE Y it -0.094* 0.2124* 0.264*¢
4as =7 23 -0.005 -0.009 -0.057
it -0.063 0.001 -0.201%*
p (FLA713AAS) 0.102* -0.038 0.051

* p<0.1, ** p<0.05, *** p<0.01. BE HLE EFIBIF O
EEUA ASSEAE Be aate) Gole mie) B

Epth A7) 7 Aol 47 AR AT 5% 4220l A

B gl el 7

Fofet Aol 919 S5 S UG AL Fol2} v]
20| skt A A ol vl 0] 2 Eafel 4 3

Azt ol

Az B2
—‘—r——r‘)—\;‘

o 271 A

2Up A3} ol 5 A)7] Apolof LheRde 191 747 1]
0] AR Aol 428 Sere] gk
7)9} HE I Apolo] Yt
A7) ApololE 01k Kol 7} g1t

21} A
o ol

55 =2E2 A Al7] B 2 a3k folsh
At}H0.220, 0.263, 0.227). n|&ZE
© O 7+A

BEREP T
FEWEAEIE AW o 8.9 712 st
Al A A710l DA FZ719 o] A= 9o, ALt
Al7]0] 0.263 0.2 714 ZAth.

55 o)no) delomt WERAT} ARy B 5
o] A1517] ghth= mheto] 2] 2] ko] £F31(Choi and Kim,

2021), 2497} A o2 3 o ERERE

S WG ZhT] QAT BRI R} oS AR
KIS olol, 2029). AT W 4 A

0] 9= o8&

7)elo] A3t 270 G gk MY dA7e] Aups up

A ﬂ7} UEA] oke B oto] Aute} Batsic). oht

& A A7 |z W] ko] A = HiA|
0|7} @ 3}H(Kim et al., 2021).

191 7+ & 42 T2 Heof A3 853H0.075)2k
TF B IH-0.140)7} 10% o)A, EAE FA R} o] A

02 Aes SHEST L 220 371 b e dEC] 3
At 58%"1]/\1 10,0003] =
A7) b p Rpold) EE AR A F2Y A3 Z2Y A 7194 Aol 10%
A ZAE F2U(p = 0.577), Z2Y A7]9F ZAE F2U(p = 0.339)Y Role F2

23 A E O] BEZE Hh(seed = 42).
S22l S9J8t%tHz = 1.676, p = 0.094). ZEL}
3H2] gtk

A 87H0.108)7} $-2Jskick. L} Mol T mbe] it
e =7 g = A D 41%17%?“1]?% | EoldsE &}
7] A9 9] LA EEO] £, o] A2 191 7

10| 5ol 145 4] Aetel $ 8230l e
A7) 2|49 191 747 1] S7hok-2be] ope] ¢
191 k2] 9% Fepgo] Aksl A wiekt Atsl 4
Y& B9l ehiths AgaTel itk e
)&, 2018; B R - 7)Ao}, 2022). ZAE A 21}9] 7
Fape 2 A7 Rk §0J8HA 2tk o] K] eje] 1
9l 717 1l & F7he} X7] Ao S-87ke] &0 PAL 3
kAol ek 10% o)A hekiet. 191 7477} xe)
oF 78 o5 upe} o] FRIthe Aol A(z=u]E - FAT,
2020), ©] ATH= 191 77 53w ghakgh AyEkgof)
&3 A GL4F F24o] Whs S ARt
AFBA %MX} Hlee Z2u A 24 83K(-0.313)
7h T2 A]7](-0.433)9} ZAE FZ2 o)== o ait
(-0.606)7} G-2J5lct ZAE F 2] s avh= 10%
Tt A2 Mol A7) A& 9] ofeol w2
552 7”‘0 HEO| Ho, 29 o] Fol= QI #
EEE Wtk A ave v Ayt e
T A7) Ato] o] o) 7} fof s it
AHRAEAL Fof ot 20 TS AYABARRE| &
of Rt QI HIRto] t=QlE Hlwdt AtoflA] HArEFlan

Borr

Bt

1z
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A4, 2013), ALEJA Ao} 21 EEEw 7iQ10] -tk 3t
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o] EE&E 27| A9 -2 HEEC
2717} o] R0l A= ALY E o] A 3t A
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19 58 A2 A A7 B g aart5-ofst
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o] & =k B arehleko] Zt(Seo and Park, 2023).

HAEE S TAE IZ2 ek a3av(-0.201) 7

Fofstaith o] 2| 8] A o] Sol 5 7] 219 9]
TP EEC] Weken, SR 1(-0.063) 2 2Lt
A171(0.001) 0= F-281A] ekt

AEE SHY A= Bab2 24 A)7] -0.54%p = 0]
o] Y=Erirl, TAE FZ ol +0.07%pE Sol4l
ok QI olFol 22 A oA FAldA el A4 k=
A Al 13Fo] th2cH(Grigoroglou et al., 2020).
AYAT7E O AL s 2199 o5l ubd & A
o4 ShelE AL Q1 A]eje] o|Folch. o] B 4
ot ol e A9 A= Qgstel ekt
0] &2, 2016). o] k= o] % A H ) A= F7HA
7] A9 AY L.z oo A | Abgho] == A9 Y
TE 2o Wk 7S Hol Ek

oAl 812 218w 9fof] wheh vt 9zt m$E: 9
280 A A7) A Az Skt Lol o
A 892 A7) ool sEaEI) frefstlen,
EAE F2uol AReeARel A7), 55, 1 olE
s ENF skt AHdeAet A7), 5= 3%
AL "ol o]FoIRl= BEoliL, A& BAE de
ol 5ot} LR 0% 94| A 7k Aol A o]

£ A9 FR16] Bg3} o] 5o] AA|sh= v o] AR

KR

T

Aol Q4e2 31917 25-80] &7 ek 2571 Q4o
2o} piE Feelo] Selel vl Irkel g7, 2015).  3) R0 Simo| B 0EA
e WATelo] ofet AT T9lE FAEER(® 7 OLSE GWR MGWR A| 550 H3tes ula
%47] 5, 2022), 850] SR A1 47 ol ;EA 9F 3 Alolth. Al A17] HE MGWR®] AICe7} 714 vt 2
B 7 =X2Y Hln
A7) Model R adj R? AICc
OLS 0.279 0.259 808.7
A2} A GWR 0.401 0.341 800.3
MGWR 0.417 0.361 793.0
OLS 0.164 0.141 830.9
I A7) GWR 0.309 0.239 822.4
MGWR 0.415 0.329 806.3
OLS 0.256 0.235 853.3
EXE FZ2Y GWR 0.343 0.288 851.1
MGWR 0.378 0.315 847.3
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2po)7} 2L} Akt A 2 71H MGWRe] A3
E7h 7P ghon], 23 7t Aol Rt A7) 7HY
ek,

3 82 MGWR = A] Al 5274 dito]r}. tf ¢ #(Band-
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B 8 MGWR =X| A%

Variables =2 A 2 A7) XAE FZL
Bandwidth 218 155 165
_ Mean 0.738 0.679 0.860
A7 olEE olng
SD 0.054 0.195 0.111
% sig. 100.0 100.0 100.0
Bandwidth 218 218 85
Mean 0.286 -0.071 0.081
191 7H vl 3
SD 0.041 0.031 0.190
% sig. 44.7 0.0 0.0
Bandwidth 217 209 218
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AQEAL Bl g
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% sig. 0.0 0.0 0.0
Bandwidth 209 218 163
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7] Ang
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09y £5& 5%
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% sig. 3.7 0.0 0.0
Bandwidth 142 218 212
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A&EE S
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% sig. 3.7 0.0 0.0
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Abstract : This study compares how fertility and mortality components are specified in official subnational
population projections in eight countries—the United States, Canada, Brazil, the United Kingdom (England),
Norway, Denmark, Australia, and Japan—and draws implications for provincial and municipal projections in
Korea. The comparison focuses on baseline-rate stabilization, future overall levels and age patterns, regional
differentials, linkages and reconciliation across spatial hierarchies, and scenario design. Three findings emerge.
First, many countries combine future trajectories specified at the national or higher spatial level with regional
differentials rather than independently forecasting age-specific rates for each area over the long term. Second,
statistical refinement is used mainly to reduce instability in baseline rates caused by small numbers and to estimate
relative regional positions, using methods such as multi-year averaging, smoothing, borrowing information from
higher spatial levels, and empirical Bayes estimation. Third, spatial hierarchy functions as a key methodological
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device for stabilizing baseline rates, transmitting future assumptions, and reconciling projections across spatial

levels. For Korea, the findings suggest distinguishing the roles of statistical models and demographic assumptions:

national projections would set long-term trajectories and scenarios, regional projections would serve as intermediate

reference units for regional levels and age patterns, and local projections would focus on estimating stabilized relative

differentials and short-term local characteristics. Such alternatives should be compared with existing models through

backtesting in terms of accuracy, stability, interpretability, and maintainability, and adopted selectively when

they show sustained improvement.

Key Words : Subnational population projections, Cohort-component method, Fertility, Mortality, Spatial hierarchy
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Land Cover-Temperature Relationships Across Quantiles
of Summer Daily Maximum Temperature in Seoul™
Yoonjin Ro**

w3t FAro 2 Ueh=RE %ﬁs}ﬂc} 2023~2025% S—DoT(Smart Seoul Data of Things) WEAFRS}F 7+ T3
ZH 200m HH W EX TS 88 Ageln, o 217l B3] 50%, 5%, 90%, 95% £¢jo] thet 59 3|7Eae TBJJEPM
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AR A4S 2910l AA debdtt eAle d 29 ()9 B BYou BAA oS ERlER] gk, A=
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F29] B9l utet mA|9) tiefet EX|ulE) 7] 7ke] Aade] Aolah veld = S-S T 18d daidg AlAkeltt
201 : o Hurle, EXuE, B 39, I3 1 =4 43

291 E AT ASAE O o}BA o M| B HelE A0 EANE §43 7|8 210 275 Heliol
A~

Abstract : This study examines how conditional relationships between urban land cover types and summer daily
maximum temperature vary across temperature quantiles in Seoul. Using three years (2023~2025) of S-DoT (Smart
Seoul Data of Things) observations and land cover proportions within 200m buffers around monitoring sites,
multivariable quantile regression models were estimated for the 50th, 75th, 90th, and 95th quantiles. Impervious
surfaces were significantly and positively associated with daily maximum temperature across all quantiles, with
coefficient estimates somewhat larger at the 90th and 95th quantiles than at the 50th and 75th quantiles. Tree
cover was significantly and negatively associated across all quantiles, although the absolute magnitude of the
coefficient estimates was smaller at the upper quantiles. Water areas showed negative associations across all
quantiles, but none were statistically significant, while grass showed significant positive associations across all
quantiles. These findings suggest that urban heat management should consider not only average temperature
conditions, but also how associations between land cover types and daily maximum temperature differ across
quantiles of summer daily maximum temperature.

Key Words : Daily maximum temperature, Land cover, Quantile regression, Extreme heat, Urban thermal

environment
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Qlofl A tha Wobdl A9 E-of| A thA] F7Fskl ot
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ol /ol A Ala=2] Adhigko] Zaxsto] 95% 9ol A 2] Al

= A

A& A

=2 ABR
4= AR 50% =9 thH] <F 65% ¢ 07, A9 24
ol A =55 Bl A 7|2 7k 3(-) 9 WA 277}
Zar ZolR| &= Aol Ukttt o]gA S8 12 =1
of| A A4=9] Auizto] Fradhes Fd2 FET T,
ol T3 L2 2o EY,E, T o5, g7 iz
& 5ol mhet = 0) FAF 2Rgo] gk 4= e B
S AP AL} FHASto] B A s) & 4= QUch(Meili et al,
2021; Gao et al., 2024). T|3}o], 3+ 1.2 Kol =tf7] F
of oju] EAst= di} X HoA WEE= do| 59
g aE 9 B2 AT 4 qloks AHE ol 2Rk A
7154l 0] QTH(Li et al., 2024). whet
Al 55 HA O] ol of A, S35

2pgo] §AE 4 QU B A2

d

=
A
N

]_

¢

]

FAY Alps B ERolA ()9 g2 UEh el
A Bl & 2 A o) 7| o] A o2 32 AHeES
HOATHEE 3, 1H 3). o] = A7 =A] F2HE ¢St 7]
ofRithE 7] -9} 3HtK(Solcerova et
al., 2019; Ampatzidis and Kershaw, 2020). s}x|9k, 2=
ERlolA AR Folde EIEA] ke, A=
50% -]l 4] -0.115, 75% F-] 0| 4] -0.081, 90% F-$ ]|
2]-0.030, 95% -2 0] 4] -0.040 0 & UFERITE wheta] 2
Aol R Anto i 35 1.8 271014 57
o} 9 H37) 7+ ()2 PA} P O Uit
A1) olele A0 % 4 glek vk mxA o R
ARG EATE s 5 4A%S B LES 5
Azt 39 BFRANAE ] 29 w4 &()2] A
7t 8HlElo], olejg Aakz AL A A|ofo] A

WAL PoksHe o] mgo] Hrhs ARATCITA 5,

==
nEAow



2010; Hu ef al., 2023)9} GA}
3] ZF ol A A o] Al
SR A ZRkA o & A Uepd A
o) 7] 20l g £()2] pHiRo] %
G 270 53} Agtelel 9ol 75 AL AR
AR 712 Ao g2, of 2
THORRE Y] Fgo] AghE|of
= Qlom(Yao et al., 2023), o= A9 7] A7 a1}
£ 9F3IA] 7]+ Q.210] E 4= 9 tH(Theeuwes et al., 2013).
QL AEAIY] 28 AR ) ol YR AE
g0l EAsto], oA WA AL 5719 gke
F3 A&l Afes el A% SRl AT,
2024). o] %, A 9] 7|20l thgt P2 o o EX)

L, &

S
WO R AR HERE 0 45
253k Agste] 2ebd 4 ek kAl £ ‘%"Lowh
olet 1 A A gstons,
L Aok 718 7o) A 2w A%
213} g A B e g gl

E

2 &

S
a2 " =

2oy A

FE av7h g

=
—

o4

gl

*ob_

e R b e i B
|95t 53 (FA,
=, 23t A FeE 4d
CERSHES BE ELoM FAH R Fo7 ¥(+)
O] AlE VFEPATHEE 3, 18 3). A4 50% E-9Jof| A
0.277(p<0.001), 75% |0l 4] 0.270(p<0.001), 90% =
O]ollA] 0.314(p<0.001), 95% E-2]oflA] 0.307(p<0.001)
2, thE EX 95 e} kvt sYsithe 2004
EFSH B0 10%p =2 A 92 22 2 A9 tf
H] o 2 117]-20] °F0.27~0.31°C 7| Velts A
= Ofulght}. 27 39 A4 A A& AT EH, 50%L}
75% EL]ollA= m-- FARSE =22 Al WER L,
90% 210l A A7} 717 2A] Urebsk o, 95% 29
ol A= 90% 9] thH] &3 FAasgiet web ERS
AT A 2 17]-2 7F () Y] A= BE ERlolAd Zel
S X]9E 1 327)7) 12 B9 E A BX2EA SR
ThiL B = oYt
= E9ollA dREA K+

N

A

H3 Anke A8 9 A ;Lza%o] A8 24al7 0|2
Ao 2K 7). & Aol 7] ofgieh 7] A7 ()

- 531 -

M2SAIS| 0iSH 2ol o 4

=

& 5> 2019)9h FkRlt). 53], Sk Al 240 A= 2
é—%‘—ﬂ GO SHI AP E] SAgo] B A

oA 283 Kol A8 d+L(Varquez and Kanda,
2018)2] Aot A|gtct E3], 2 A ATl A 90%
2ol A Al FFAA 7 7V 2A vehd S =
3 12 27 EAFRT 2L 1520 A S
7]oJ8k H 3k A3 el e ko] g Als) &
4= QJtHMarciotto et al., 2010; Gabriel and Endlicher,
2011). Al5=7190% 910l Al 7H ZA] ek 5 95% &
oA 4F GAT AL EFFHL 7|29 BA 7 de
5 T8 19)2 A4 MRH o FuiE|urk, A
£ 297, 8] 27, £ 53} Adtslel 494
o2 RS 2 AJAFSHH(Ma and Peng, 2021; Liu
et al., 2023). 0|2 BEELH o =97 oJ3F 2712 oAy
87| Mok 4] L2 2104 Vel 205 1A 9
Aol a4 e Bart ok webd A 18 A4S
2 919 o] A a8 o}, 1 Al
o A) = lofut vl
N1 to] 4 a8k Rolrh

2~ 0]0 0
T RTE =2

Y

[e]
=]

%1\

=X
o
R

il

E
EA
T
)

= Hl

i< FE—-—*

o rr

Z 19 o)

e

e 5ol

o L

= A
= nn
%

A

|

_u

o e

EWN
ot

Al
Pl

ot
o
>

=

Iv, aoF 9 A=

o]
=

E2AT=EASAEWTLR o 54 A 17
A 22 EXTE {33 72 7He] BA)Y
oA omet e R Yeh=A1E w9 24
o ARt £ Flaf7t S aofAf FEZHEch
L Ho|| FE35}o], 7+ S-DoT TZA] A FH 200m H T
Y EX| )& 882 AE3}L 50%, 75%, 90%, 95% 29
ZALFEZFo ZH 7|-& BE ALt w2 EX|u] B
o o FaL7] 7ke) 25 B 3}al 21 AJA
A& =&kt shgich

o
Lo

Mo Mz Mz

—_

S

>

2l

=24
E-r_}i]l

thss B 3 7EA Ak BREeH, S 2
A BE BooA EAH oz SOl ATE el
L EESHO A Bojof| A ok(+) 9] AlE YEhlaL,

5092} 75% $9] ch] 4191 39191 90%2}95% <ol A
A HF A7} ks A Uehhs AR Bk o,

90% $£9] ©]3-95% 9ol A= A47} 4% ka5t
webA] SRS 21718 7 )2 WA A

2ol FolEgl oLt A4 7|7t 18 BYg Zas
thz o] 27130k By o]t} Eo A Hojo



|
!

=&

A Fofet 2()0] A4E LrERglon, 4] B9l 2
222 A\ 7547 o] Aigho] 2isto] 95% H9lo] 4
= 50% 9] o] oF 65% 0.2 Fol STk o= A4t
9] 18 2O 425 ]R3} o H37]& 70
2 2717} AolAl e pAhe mojzr) S A 29
oA (9] A4S hepi oLt A o)) 2l
%) glo} 2 Q0] thEmy Aot 470} o 2
1716 7F ()] BAE QP A 0 2 Urehie s ateh
71 ojgith. 2712 A 9ol $2)5 )2 ArE
RO, B9l T2 Qe 27} B g AT
P 39kt ThE o) ThE EX|TH wige} s
7} ) e AleelA] ekt 24

Z A AA7) 7| AF-S Sabel

-

oo =Tra
o7t Zasieh
ol gt Aut= A X4 ] e T thaa 22
AAPEE Atk A, ) S5 713 B89
3= 13 ot Qe @A dtolsls A5E A
21 33°C9}F35°C7} o] 5 o Al&E AR odE o
ZAF RO ZAAH I LAY, ZHFHAE
BAE XA F U HUAD-2E 38°C o E= Y
712 39°C ool old wff Ta s (2026'd 6
), Tl A o] gt 51 7] &S PO & o] Fof
UCHEHH ). 2 At Aol W=, S5
EH0lA gt =29 FHH Y AlSE vEr
2} A= 50%2) 75% 59 thH] 90%2} 95%
F 1.2 270 st A9 Eloll A tha
VIES 0] 2 X 7)o gk S(-)
0%2} 95% 5 491 E9lolA L H=7E
UEHHT &, £ Fo B - A 7 g g
F ol A= E A1

=
Al

%‘

¢

N
I~
N
-

R 4

[ [l

)
R

=

He rlo
o

ES
9

llx
A
ol

¢

=
i

e}

2
o L
fiu)

o

|

\O

e

fal
iy
lor
fu

N
L
o

)

g ore rr 2 10 W odr g B

o o
i

N
12

k)
Lo
Y

|
[o flo

ili24

l‘_>|: i)
i)

ofy
% o2 rleo

)
o

|o
ull
o)

2y A
BNl
it
1o

Bt
>

N

ro o
Mo ot wS mm

fr ok rx

0

2 A @ g o
x

H1
et
o
=

A AAE), o 7]

>~
ol

-532-

>
o

o
rir
o
o
o
ot

N

o
ox

e
£

LSO 1]
of

4y

%0

U

H
o & oon Mg

)

N

_1 o

)
&2
'y
B

o flo
‘

)
;
o

oL N
oX
1o
o|X
2t

M ooX
Of
il
4 ol

2o e L
fo il o
p‘L
£
1o

b

oo

)

oy
M
oy

g m rlr
Bl

o do ox
=2

>.
oHr BN

N d
,

Kl
>

.

I

=2

al

olX
iy
o

1ot

shol ] 9ick. ShA),
glo] ZfobA] = ool
oFAH

A2 A EGSE, B
Gl

EHELESERER I
UehEth 71&E Aol A= =3
oL 9l T 7] 29| whef 4=Eo]
g0 HElo} glong, o]
23t @ et olek njeba, of2
8] 572 9] WA S ke avhA 3
A7) AR e] Ak
%23t Alolth UA|, 4

o 28 7

il
2

.

Shk2gol AR

ot
=

ik
=
o]

=4

)

o

Rz I
=

o
2

o

o o rr o o

24 g

=
o)
e
>,
E

X
i

S

[¢]

il
il

rE

o
[
o
O
i jm 5)

g
s
(i)

1o
ol o o
2 e T ool ofw & kI A

efafof gk 41
S Uehion BAE 5o

Mo o

2
£
2
x
N

o

¢

A8 3lo]

o 71w

5]

U
o2

H48-2 A, 4
283 79 2w EX|ol 8
et ez} ok nxeto =,
A A8 fhaio] )8 B
7} QS AAFEITE £9] 9]
FEX| TR $50) o 7] ewte)

&
)

=)

NoE

N o

% ol
|o

Boh 2

=
I

O T D o
©

o

(e} e)
==

=

o oot ol
L
aE Hl

i

=

of
o
N

oo W ogy ok 2
QL
27

N
AL F

)

fr

=

Koo <t

>

N o

o
of Y

&
)

rr

Mr 2 x

o
ol
)
B

=2

Kl

N

XA
]_

ox ot
B

4o
=2

we = rr
-

i

Ehbs EX ] 52} 7] 7he) e
7 |7t B aghS AlARgith
H(2023~20251) 0] 224 2 2 &

& T2 0] HFYsHA] HEk

¢

o

ox,
op & Hi
=)
2

o
N

r

rha
e K
-
uls
T
rN

2
N
o 1
e
off

ot

N
2
ﬂllo mg
o
o
o
—
N oX
N
N
R}
fu
N
N
e

o]-rEl |
re
-

fll

A=)
1o

=2
)
o

‘2 oX

¢

:
[\
Wi
24
A
i)
)

]
fm
B
)

L

oj
0,

Ry

K1

>

ol O

ook

i [~

e H oz
N
2
I
it

o
ol
)
2
ft

/o

d
il

)

N Ir
.

of
[e)

L
o

1

o
Y

olt}. F7HH O, B
=8 oA 24 At

[e]
flo

}

e
ofr
)
)
i



““OiQH%~NEQ
A 2]2}7} gt o}, 2
231o) o] 7} A Ureh 1A
A EA4E PEsie 2ukd A3 A
o mAEA e u7)F

4 A7 37} d Aol

#

A

t

o)

EREEEEEL TR
/\61‘_4,]—]'4101-_]7_74A 7(3 1
9t
2, ¥
A9198le]

=2

3|
r

i

rﬁ, do o

aL
[e)

n ﬂllO _|oln

l

Pyt ﬂ7HP
@%ﬂﬂﬂﬂﬂ

321 - Agossou Casimir, 2019, “Z<% 7|7F
A9e] BA] mEY 7|20 AHLE &
e=714deE] shatha] =, 329-329.
A, 2022, “EAER O] N FE Y7} 5
9J3F InVEST Urban Cooling Model®] -8
2J8}3] %], 11(4), 449-463.
- 744, 2023, “InVEST EAI@Z RS
EAER] ] ol W7k &3F R x| 2]8s)
2], 12(4), 577-589.

i}

EER 3718

A

e

ol-g=t

A& A7, 2020, “UAV 718E
B 29 hed B0 A

-533 -

29 ==AEAIE], 1203), 5-14

A=, 2007, TR E S e =AY AP
b, AEATH

sl - AR o] 19 - 1 3] - o] g2, 2021, “FH T S
= Z B drfope] AP B4 247 =7 14dst
3] shath3] =24, 385-385.

FANRIE, 2024, “A& 7t A e A ST
L e HSEA 2Ae B =4 e
AT FAPFIAIE FHC R Folteh gk
HPALSH Pl

WA, 2015, “EA|A] Y] ]t EA DA 3l
oA B3 =7)dee Tetta e =24,
402-403.

R a2 A AN, 2019, “RIFEE AT
EAAY 712 2E B4 99 d=E1ee] ska
5] =527, 504-504.

g7, 2021, “EA] QA = 24 3 EAlEHolH

Aol 27171 a3t 71 9 S3bel e Bl
T Ak El= A, 21(3), 39-48.

&"L%'ZJ%@'ZJ%#'?E%‘E'%%XH, 2022, “A|AIE
Landsat 914942 B8 A @4 @4 o5t
Qbell 3t OS%L Aeh FAEAE SR =

2|42 a7, 25(3), 1-16.

MeE2, 2015 4Y 10U%}, “AeA] H4=wa] A=
ALA AL

ol7HA - B YA} A - o 4Bt o] 5%
2010, “HU5) =A] e of5k 7] AR
ﬂoﬂﬁhgﬂ, 19(1), 75-81.

_I

= 3o

R =

Fﬁoﬂ e £97] A7

ﬁ4<%@4%&%zﬁ%%

A i&tﬁ@w&@ﬂ, 18(4), 1-11.
FAR S =ASH Eof mE 7]
X SHslA s A, 21(8), 939-951.
A7 o], 2023, “E=A]



o
&%

=
=

9] u]/\]ﬁ E/H cu

EN N

T P AL ERAE e

Shet)] E)=E7], 139-140.

2T B9 AR A - olw s - 1oL 2017, TA
A FG o= et AedTd

2338+ HH, 2006, “P-2|utet AAE A L3} 2|57
7y digtz|e] skl #], 41(4), 435-456.

238, 2010, “Ait 1000 57F Al2Alof AR A5t &
o J A e QAR ] X G A et

3]A], 45(5), 573-591.

294, 2019, AR =AEE AHE7E 9 Rorls
2 71 AT, AETIEdTY.
SHAE - o]5=7] -BFE 9, 2015, “l=Al9] &

ol 7|20 mXs AR
gets] shatEdd] =iy, 217-248.
3| H -39S, 2025, “HEZA BAS £} %]
a3 A shtakslr|<sls| =54, 26(10), 10-17.
Ampatzidis, P. and Kershaw, T, 2020, A review of the
impact of blue space on the urban microclimate,
Science of The Total Environment, 730, 139068.
Anderson, B.G. and Bell, M.L., 2009, Weather-related
mortality, Epidemiology, 20(2), 205-213.
Armson, D, Stringer, P. and Ennos, A.R,, 2012, The effect

of tree shade and grass on surface and globe

7

2 3hAo] A

Il

L )

2=
=

o:l

fox]
= =4

temperatures in an urban area, Urban Forestry &
Urban Greening, 11(3), 245-255.

Calleja-Agius, J., England, K., and Calleja, N., 2021, The
effect of global warming on mortality, Early Human
Development, 155, 105222.

Choi, HM,, Lee, W, Roye, D,, Heo, S., Urban, A., Entezari,
A., Vicedo-Cabrera, A.M., Zanobetti, A., Schwartz,
J., Analitis, A., Tobias, A., Armstrong, B., Guo, Y,

Chen, K, Li, S., Alahmad, B., Diaz, M.H., Huber,

V., Kysely, J., Kim, H,, Lee, SJ., Overcenco, A,

Ragettli, M.S., Rao, S., Ryti, N.RI, Saldiva, PHN.,,

Serra, B, Scovronick, N., Stafoggia, M., Valdés, W,

Lavigne, E., Matus, P, ORyan, R, Maasikmets, M.,

Jaakkola, J.J.K., Rabe, K., Forsberg, B., Astrém, C,,

Indermitte, E., Honda, Y., Guo, Y.L.L,, Fratianni, S.,

De' Donato, E, Mayvaneh, E, Kim, Y, Chung, Y,

Hashizume, M., Madureira, J., Gasparrini, A., and

Bell, ML, 2022, Effect modification of greenness

534 -

on the association between heat and mortality: A
multi-country multi-city study, EBioMedicine, 84,
104251.

Delaney, B., Tansey, K., and Whelan, M., 2025, Satellite
remote sensing techniques and limitations for
Identifying bare soil, Remote Sensing, 17, 630.

Foissard, X., Dubreuil, V., and Quénol, H., 2019, Defining
scales of the land use effect to map the urban heat
island in a mid-size European city: Rennes (France),
Urban Climate, 29, 100490.

Gabriel, KM.A. and Endlicher, WR., 2011, Urban and
rural mortality rates during heat waves in Berlin and
Brandenburg, Germany, Environmental Pollution,
159(8-9), 2044-2050.

Gao, K, Feng, J., and Santamouris, M., 2024, Are grand
tree planting initiatives meeting expectations in
mitigating urban overheating during heat waves?
Sustainable Cities and Society, 113, 105671.

Gao, M. and Franzke, CLE.,, 2017, Quantile regression-
based spatiotemporal analysis of extreme temperature
change in China, Journal of Climate, 30, 9897-9914.

Ghosh, S. and Das A., 2018, Modelling urban cooling
island impact of green space and water bodies on
surface urban heat island in a continuously developing
urban area, Modeling Earth Systems and Environment,
4, 501-515.

Gomez-Navarro, C, Pataki, DE,, Pardyjak, ER. and Bowling,
DR, 2021, Effects of vegetation on the spatial and
temporal variation of microclimate in the urbanized
Salt Lake Valley, Agricultural and Forest Meteorology,
296, 108211.

Gu, Y. and You, X, 2022, A spatial quantile regression
model for driving mechanism of urban heat island
by considering the spatial dependence and heterogeneity:
An example of Beijing, China, Sustainable Cities and
Society, 79, 103692.

Hu, N, Wang, G, Ma, Z, Ren, Z, Zhao, M, and Meng, J.,
2023, The cooling effects of urban waterbodies and
their driving forces in China, Ecological Indicators,
156, 111200.

Jia, G., Shevliakova, E., Artaxo, P, De Noblet-Ducoudre,



N., Houghton, R., House, J., Kitajima, K., Lennard,
C., Popp, A., Sirin, A., Sukumar, R., and Verchot,
L., 2019, Land-climate interactions, in Shukla, PR.,
Skea, J., Calvo Buendia, E., Masson-Delmotte, V.,
Portner, H.-O., Roberts, D.C., Zhai, P, Slade, R.,
Connors, S., van Diemen, R., Ferrat, M., Haughey,
E, Luz, S, Neogi, S., Pathak, M., Petzold, J., Portugal
Pereira, J., Vyas, P, Huntley; E., Kissick, K, Belkacemi,
M. and Malley, J. eds., Climate Change and Land: an
IPCC special report on climate change, desertification,
land degradation, sustainable land management, food
security, and greenhouse gas fluxes in terrestrial
ecosystems, 131-247.

Joshi, K,, Khan, A., Anand, P, and Sen, J., 2024, Under-
standing the synergy between heat waves and the
built environment: A three-decade systematic review
informing policies for mitigating urban heat island
in cities, Sustainable Earth Reviews, 7(1), 25.

Kephart, J.L., Sanchez, B.N., Moore, J., Schinasi, L.H.,
Bakhtsiyarava, M., Ju, Y., Gouveia, N., Caiaffa, WT,
Dronova, 1., Arunachalam, S., Diez Roux, A.V,, and
Rodriguez, D.A., 2022, City-level impact of extreme
temperatures and mortality in Latin America, Nature
Medicine, 28(8), 1700-1705.

Kraemer, R. and Kabisch, N., 2022, Parks Under Stress:
Air Temperature Regulation of Urban Green Spaces
Under Conditions of Drought and Summer Heat,
Frontiers in Environmental Science, 10.

Li, H, Zhao, Y,, Wang, C, Urge-Vorsatz, D., Carmeliet,
J., and Bardhan, R., 2024, Cooling efficacy of trees
across cities is determined by background climate,
urban morphology, and tree trait, Communications
Earth & Environment, 5(1), 754.

Litvak, E,, Bijoor, N.S., and Pataki, D.E,, 2014, Adding trees
to irrigated turfgrass lawns may be a water-saving
measure in semi-arid environments, Ecohydrology,
7(5), 1314-1330.

Liu, B, Guo, X, and Jiang, J., 2023, How urban morphology
relates to the urban heat island effect: A multi-
indicator study, Sustainability, 15(14), 10787.

Liu, G, Wang, W, and Chen, Z, 2025, Impacts of vegetation

-535 -

MEAlel (X BRIE ¢ 27|21t EX|uj=aef 2

greening on summer mean and extreme land
surface temperatures in Eastern China, Geophysical
Research Letters, 52(19), €2025GL118453.

Ma, X. and Peng, S., 2021, Assessing the quantitative
relationships between the impervious surface area
and surface heat island effect during urban expansion,
Peer], 9, el1854.

Marciotto, E.R., Oliveira, A.P, and Hanna, S.R., 2010,
Modeling study of the aspect ratio influence on urban
canopy energy fluxes with a modified wall-canyon
energy budget scheme, Building and Environment,
45(11), 2497-2505.

Meili, N., Manoli, G., Burlando, P, Carmeliet, J., Chow,
WL, Coutts, A.M,, Roth, M., Velasco, E., Vivoni,
ER, and Fatichi, S., 2021, Tree effects on urban
microclimate: Diurnal, seasonal, and climatic tem-
perature differences explained by separating radiation,
evapotranspiration, and roughness effects, Urban
Forestry & Urban Greening, 58, 126970.

Mentaschi, L., Duveiller, G, Zulian, G., Corbane, C., Pesaresi,
M., Maes, ], Stocchino, A., and Feyen, L., 2022,
Global long-term mapping of surface temperature
shows intensified intra-city urban heat island extremes,
Global Environmental Change, 72, 102441.

Peng, J., Liu, Q, Xu, Z, Lyu, D,, Dy, Y., Qiao, R,, and
Wu, J., 2020, How to effectively mitigate urban heat
island effect? A perspective of waterbody patch size
threshold, Landscape and Urban Planning, 202, 103873.

Shaamala, A., Yigitcanlar, T., Nili, A., and Nyandega, D.,
2024, Strategic tree placement for urban cooling: A
novel optimisation approach for desired microclimate
outcomes, Urban Climate, 56, 102084.

Solcerova, A., van de Ven, E and van de Giesen, N,, 2019,
Nighttime Cooling of an Urban Pond, Frontiers in
Earth Science, 7.

Son, J.-Y, Lane, KJ, Lee, J.-T, and Bell, M.L., 2016, Urban
vegetation and heat-related mortality in Seoul, Korea,
Environmental Research, 151, 728-733.

Speak, A., Montagnani, L., Wellstein, C., and Zerbe, S.,
2020, The influence of tree traits on urban ground
surface shade cooling, Landscape and Urban Planning,



Ho

197, 103748.

Theeuwes, N.E., Solcerovd, A., and Steeneveld, G.J., 2013,
Modeling the influence of open water surfaces on
the summertime temperature and thermal comfort
in the city; Journal of Geophysical Research: Atwospheres,
118(16), 8881-8896.

Tinoy, M.M., Novero, A.U, Landicho, K.P, Baloloy, A.B.,
and Blanco, A.C., 2019, Urban effects on land
surface temperature in Davao City, Philippines, The
International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, XLII-4-W19,
433-440.

Uddin, M.A,, Kamal, ASMM, and Shahid, S., 2022,
Vegetation response to climate and climatic extremes
in northwest Bangladesh: a quantile regression approach,
Theoretical and Applied Climatology, 148, 985-1003.

Varquez, A.C.G. and Kanda, M., 2018, Global urban
climatology: A meta-analysis of air temperature trends
(1960-2009), Npj Climate and Atmospheric Science,
1(1), 32.

Wiseman, J., 2024, "Cooling urban heat: Understanding
and addressing extreme heat in cities,, Harvard
Kennedy School.

Yan, H.,, Fan, S., Guo, C,, Hu, J, and Dong, L., 2014,
Quantifying the impact of land cover composition
on intra-urban air temperature variations at a mid-
latitude city, Plos One, 9(7), €102124.

Yao, L., Sailor, DJ., Yang, X., Xu, G,, and Zhao, L., 2023,
Are water bodies effective for urban heat mitigation?
Evidence from field studies of urban lakes in two
humid subtropical cities, Building and Environment,
245, 110860.

Zhang, M., Gao, Y,, Ting, M., Yu, Y,, and Wang, G, 2024,
Land-use induced changes in extreme temperature
predominantly influenced by downward longwave
radiation, Communications Earth ¢ Environment,
5(1), 758.

Zhao, Z., Yan, H,, Zhu, H,, Nan, X, Wu, R, Wang, W,
Zhu, L., Shi, ], Yang, E, and Bao, Z, 2025, Air

temperature differences and view factor influences

- 536 -

between sidewalks and roadways in urban streets:
A case study in Hangzhou, China, Building and
Environment, 290, 114149.

=717 1A91/34E], hitps://nmsc.kma.go.kr/homepage/html/
base/cmm/selectPage.do?page=static.drought.droug
htIntro

=75A| 328, 2026, https://kosis.kr/index/index.do

7V e, ZE Y4 https://data.kma.go.kr/climate/heatWave/
selectHeatWaveChart.do

7147b, Al o], https://www.climate.go.kr/home/CCS/
contents_2021/influence/inf_2-1.php

715y FA2E, glE So] stz AnE ¢l
7| 3= E54H #3) https://stat.meee.gokr/portal/
stat/easyStatPage/DT_106N_36_1100003.do

A& GRidelE e, 2HEAR A HIo]E AlA(S-DoT)
SHA E, https://data.seoul.gokr/dataList/ OA-15969/
S/1/datasetView.do

AL deddo| el &b, A&A] HALE, https://data.seoul.

go.kr/dataList/ OA-22241/F/1/datasetView.do
Held, 7153ste] o3t %4, https://health.kdca.
go.kr/healthinfo/biz/health/gnrlzHealthInfo/gnrlzH
ealthInfo/gnrlzHealthInfoView.do?cntnts_sn=3848
T EA A, EXFEX|E, https://aid. mcee.go.kr/

intro/land.do

2]
=

=%

D e f7l, 02841, AZA] Ad B QFQFE 145, ALt
st APATS} v E A4 (o] H] ¥ yjnohl@
korea.ac.kr)

El

Correspondence: Yoonjin Ro, 02841, 145 Anam-ro,
Seongbuk-gu, Seoul, South Korea, Institute of Future
Land, College of Education, Korea University
(Email: yjnohl@korea.ac.kr)

ENFSU: 20261 3 2Y
HA2AEY: 20261 83 16Y
Axietyy: 20264 98 1Y



DOI: https://doi.org/10.25202/JAKG.15.3.10 St=EX|2[et3|X| 158 35 2026(537~556)

¢

AY EA e w9 37 e 2A

AR - Holgrs

d

Exploring the Spatial Patterns of Closed Schools
by Regional Types in South Korea
Jungyeop Shin* * Asoo Choi**

ko
i)
f
re
-
Ir
N
2
m
No

N
fu
=]
Ho
ox
)
)
o
2 A
=)

o Ff v B} HL AFHOR G BAL Mk 1L Aw A

o
& paagr,
@

i oL
o fdo gy
A
=
fuz)
N
o
2
rJ
=2
>
B
12
A
ox
o
k1
)
_c'>L
2
Shd
ik
ot
=
=]
1o
i
N
o

re

=
s,

ox
o
fu

A2l s shel

=| o
i) H]J:Iﬂl BN

o
T
_?L
2
Sl
fr
T
i)
&
El
rlr
ok
£l
il
A\
rH
o
B
PN
on
ok
£l

HZo] Qe o o A7] ZHolAE 1990ty #Ha}

X ZHolA, it fEAED & AR T FEE Hgo

FHoE g x|ol A siagto] FAIEQlEY), o) dA gae) siagh dela) iz

A HAS S8l cheglAEAE AA, A9 SR it A9 £

J Jet, 018 Ed2 gUshy w8 Hawchs ot 219 49 4154

AE ZaAe BRIsIoinh Eeh 37 A7 ATAS 1Bt e AEA S 248 A By At AXE e, o]
7} I

T
2
3
N
I
it

o Mo

o o
o
g‘L
4%
o
Hr

|
o,
o
on,

I
4
e

fx
2
T
i=)
)
)
i
=
El
i
[
o
o
=
=)
)
;

o 2

U]
‘m
o
1o
[}
Ol
ol
Q

it

Abstract : This study empirically examines the distribution and patterns of school closures in South Korea in
relation to regional characteristics. While prior studies on school closures have primarily focused on educational
and policy perspectives, empirical research focusing on regional characteristics from a geographical perspective
remains limited. This study investigates the geographical distribution and patterns of closed schools across South
Korea and, on this basis, explores their spatial patterns in relation to regional characteristics. The findings indicate
that elementary schools accounted for an overwhelmingly large proportion of school closures and that closures
have continued since they began in earnest during the 1990s. Spatially, school closures tended to be concentrated
in rural areas and small cities rather than in large metropolitan areas. Hotspots were also identified primarily
in the Jeollanam-do, Gyeongsangnam-do, Gyeongsangbuk-do, and Gangwon-do regions, contrasting with the
hotspot pattern of currently operating schools in Korea. Finally, multiple linear regression analyses were conducted
for the full sample and by regional type to examine associations with factors related to school closures. The
significance of these factors differed across regional types, underscoring the need for in-depth consideration of
diverse regional characteristics rather than a uniform educational approach. In addition, spatial regression analysis
accounting for spatial autocorrelation improved model fit, thereby confirming the spatial nature of factors
associated with school closures.

Key Words : School closing, Regional characteristic, Distribution of school closing, School location
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A H3L 4,059715 A1 3 *a*uii‘?i o A9 )
27} 2,35671(58.04%) = A HF oA XA 8 v, g =
N 41L~2507H(6 16%) 2 714 A glck. mE 8}
Ao A= o]t i A, At EA] F4] Hlal 7
FE 7, iﬁ%wiﬁ} St o 2|99

ﬂﬂlgﬂiWNLliiﬁﬁﬁﬁiiﬂ%

]j_y], EIA
=2 A9y ] 7}61 94% = 7173

l S AA|3H U, I A] 3-8 2] 8] 52 4.80% %
71 294tk o] % 341719k 4X)71E AR A 2 A H 9
17} 55.85%%} 47.35% 2 743t Hh, tEA] &
2 529%2} 11.18%2 =75}t o] Hlar}
ol A F == o] HA; A3= 95 HofErt

B 4 XY 728 e 22(Eug)

(291 7, %)

z=3lw Z=3tm T=3ky ZA
A% S shal H& shal H& shal H& shal H&
YA 43 205 5.52 39 14.18 6 8.45 250 6.16
FHE ZA 53 619 16.67 42 15.27 9 12.68 670 16.51
AR 2A £3 728 19.61 48 17.45 7 9.86 783 19.29
T Ay 2,161 58.20 146 53.10 49 69.01 2,356 58.04
A 3,713 100 275 100 71 100 4,059 100

B 5 XY RH muo| Bx(A7|H)
(- A, %)

1A]7] 2A4]7] 3A]7] 4A)7]

A 03 (~1989) (1990-1999) (2000-2009) (2010~)
shal HE& shal HE& shal HE& shal HE&
HEA 83 18 8.91 118 4.80 38 5.29 76 11.18
2R TA 838 39 1931 365 14.84 118 16.43 148 21.76
AFE 2A £33 35 17.33 453 18.42 161 22.42 134 19.71
&+ A9 110 54.45 1,523 61.94 401 55.85 322 47.35
A 202 100 2,459 100 718 100 680 100
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W 20| g AskS A RE(F 6), wjZho] 2,6807)
(66.03%) 2 714 =2 |52 2}X|519) o1, thH 13.13%,
A Z-E 11.65%, 1|28 9.19% 0 & Vel s
SHE= ;_Eﬂj__,] L ujZ} v)=0] 68.8% = 714t =
PO A o 2bo] 40 4% 7V =& vlF2 3
ol L] A o121 39.6%2 §AkeH 3k,
Sl 25l W Fshu e} g ApA|e-g0] 71.8%

27 =2 u1ES R|5H L, v zko] 21.0%E 1 5

a2
£
oy
_|01|
FJ

£ oo, nEg Al fleh A1 fEEEE o
T AJO|| A ujZo] 50.80% 2 71 12 H] =S xR 515

o], AR EL- T 33.20% 5 THE 2|9 93 KTk =9k u)
7 u] 28 A o ZE A o)A u|2tA| Lebge
L, 25 EA|9F T K| ol A= 2h2E 65.77%2} 72.62%
2 4 A0 Eoleh. v AT HHL o
7} HopAs2 ghasto] £ Aol A 8.32%= 714 W

val lue7]- 57:]]14 o7 [0 .4

A3}, p-
= %‘é uk«l TS, &9 z-score=

2 ou| st} A2 ArcGIS 10.5 271

gt de ol%ﬁ}&im, N7 B2 es)e] oha 4, ol
olare] B4 Arf Wit Ao} 98, sk, A7l W Elo]ElS o] gale] Ao} st g R AR )
26§30 whet Eatah 32k Xjol 2 Bk Wk
whA 0.2 2 7] 2of] FE| 9 ot F o= A o) v S0 (d)e s
- _ - 4 £ ij ]
Fo| Z71stom, B WA= 9 fPuE k2 Gld) = 2 i 4 (1)
Uperdey e i A4S ojsleli vl A 4 e,
i=1j=
A3 w2 o o A A H| A YA B2 Tt
AP Zlite] Wasiet
E 6, X2 93 Huo| 22293
() A, %)
EEETE
Ao §3 o= ozt ulghg AAEE L
sa s v [Sme| wg [sas] ug [Swme| wg [sas| ug
A &3 22 8.80 127 50.80 18 7.20 83 33.20 250 100
2R A §3 138 20.60 327 48.81 85 12.69 120 17.91 670 100
AR A £ 114 14.56 515 65.77 80 10.22 74 9.45 783 100
o+ A9 259 10.99 1,711 72.62 190 8.06 196 8.32 2,356 100
A 533 13.13 2,680 66.03 373 9.19 473 11.65 4,059 100
B 7. ®2 simel Hmel MoN B AP AR SAR
ot
B T7VE A Az
- - L G BAF 0.000009 0.00001 0.000011 0.00001
AR st 4
Z-Score 1.254427 2.967568* 5.135403** 2.529461*
A H2 G A 0.000006 0.000007 0.000004 0.000006
H| 0l
o Z-Score -4.277031** -2.165294* 1.541545 -4.263534**

*0.05 5E, 001 FoeFoA Fough
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3ol 303 PFo) SrlEglon), nEstm s 4

27lo] Mol B RS FEshE Ao e,
SO R AT ShaL A0} | 1l 3 TRt =4
7 A7) A B8 S84 th Getis and Ord’s

* & o] g5te] Hotspot #1412 a5t on, 71 Az

e EE BN,
ofu|gi}. Ea, iohji= W PA(EL SN E
oJulal, o] £ 9| (B7F Tz} o]0 7 HojEw

;5}

G

=

G o EAE A )9k 2k o17|oA] n e A B2
o =

S

=

(a) 2| Hotspot () (b) B | Hotspot (2S8tm)

0 50 100 0
Kilometers

a8 7. Huwet stwo| Z7HEE0f thdt Hotspot &4 Zxt

xlot EM0| 12 H@o Tt e

w,; =1, 1A O™ w;, =00] k. G = &4
SR i AAE o] Helof ZHFER w, =1
A = t}(Aldstadt and Getis, 2006).

Hotspot £4-2 ArcGIS 10.5 ZZ T30 A] o] 1f
Alo g2 114 #A2] Wi E=(fixed distance band, euclidean
distance) 5 %|-8-5to] 8 53ict. A2l AR 50km
= A}k ol 1 Al 1 B 2ael Ae)(of
15km) 9] 34} o)/of| sjsh= gro =, Fshdat g
o] I SIS 1T o A 1F 4T AE-S Hhd ]
of| 4%t 420 2 wets} e’

G;* — j=1 j=1
n n 2
n E wz?j - ( Z ’U}”)
j=1 j=1
n—1
@)
(c) B 2| Hotspot (&) (d) 29| Hotspot (1S3&tu)

Getis and Ord Gi*

L Cold Spot - 99% Confidence
Cold Spot - 95% Confidence
Cold Spot - 90%
@ Not Significant
Hot Spot - 90% ce
Y ot Spo

Hot Spot - 95% ce
Hot Spot - 99% Confidence
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X SN0l w2 Hmo| Bzt mE =
E 8 Hm HBY 201 YA 2xo| F7RA0 g U He
3 | we A (sloe) T A
FAT | FRFIRNEPE FUSEAT 2025 |  =7HEAEE
LT | ST | 3TINEHE 5194 FUssaT 2025 | @hAEY
w3t A5 | (AFAT + f4EAT) x 100 2025 | FtEA=Y
| R | B e - 9700 e | s n
191 GRDP | &l d7F4(2022) + E917(2022) 2022 LA Ed
AR = ZHX*ZP%}E *1]%]14&711‘ %) 2026 | SMAEY
o o | AEEUEY FUNY w9 aopdel UMY, oY Azyd [ | mrojRedo
ot T = -
3 e Aztole), w ), W7, BaAs ofF S, Teldl o) 3 gA2H
A, R, IR, F U, vk, Bergs), wag
AEA | AAER, o, AR, ISWE, SEAANE, SUu, 34| 202 | F3dolgEY
Wz, 33U A
e Y S 5| AA A 4+ WA s Al 2025 ALEAME| A
gAETE | (BH9F9A - FUE 3 5 x 100 2025 | mREAAA
HES A AP, A S| E TR R AT PPplot QL FaghE AL Stk
& glsrt. 1 Ak WA} ol Egre) M elel A4 o T AR A H (R 904 ol A W
A& FA9 R skl FEIgh FAlolu UALY JHE*OI 7t =EEA] o, By Ao F-o4d e gty
VR ool M@ A ah BRAMI] TPo AR 55 X Rtk 2 A1 FF (R 5) A 2 ARl g5t
B A0 2 watsl gk 3hA 32 P o] sjAlof A F 4 ] QAo Y A S0l A SR BHY 47
4e B9 Y A RS S Y S (-)2) RO YERThB= 0008, t=—2.158). Tht
W50 fole ny Ao dgejo] BAMoR gr wy A9 fo)4o] BRE|X] ok A oA i) &
B 9o getol shustelont, By MALRols O AMSE FAIO] AT A AR ASTHS-2A5] fefs)
2 9ol A A9 Folde AF A Aol L A Uk 5 glom &, o] Ak w1, wdl 20)4 2
Az R YT 4o Ao R AgeiA R E AR o] AARHe 4E Walshs 4olA
GEAFSFEA Avke moot ek S mgel & uk AT
ool A, A AL Ao & F w1, A ol MY A X ZHI} ThoFdt X 5L et
o wHl 2, SR EA fY wH e BAMen § AR Ay wsel oy Az o
ofFtglot, &R BA f50) BEl 4, 7 A G Upehgth o)t obA AN AN, v @A St
w5 GolRz 00504 B A ol g AN BHOR HTal] ek, Tkt A B4
=4 ke wehA o % AR Aol e mEl ghio] AlRsjelo] Wakial sk 2 AT o] 3
1~3& FA4 0 & 7)%51 a4} Fe), TR & 4 ik Thet R Rl W) %w
Al B2 1-3)9] ATR= do] BIEIA) Qgh o] BUekA omE, B fol M fol4 ol
& A AGe qoR R e ey A AR A9 2 EH] 2715 43 v wshs EﬂOﬂ%f&
of sk s 477H A o2 fofslgich kL e A7) e

Al 8 (2 E 2)0l| 4 += 191 GRDP, A e, S
o SHASHEe], S EA RR(EE 3)oA=
1919 GRDP7} -2J3t A 0. 2 Uelgt. o] Ail= A3
Lol A I T @0lo 7 WS R Qolel FHelt
g 7T A g, A B0l whet A A, AR

=2

(

3‘—/%-]

J
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A 2E BEUE, vaof e =5
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T
olek. $-41 i pel @9le] AxHdol gt Aol
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A - ok
E 9 Hn oA CkEMEs|HEM
md 1 FAX g 24 2 =4 43 2d 3 SR =A] £33
(n=229) (n=78) (n=41)
E=FHE(X) B t-value VIF B t-value VIF B t-value VIF
Afas 1.291E-01 |  5.894* 5.558E-02 2.534* 1.100E-01 1.067
L AF 99
891 | -3.262E-08 -0.209 | 5.840 |-1.013E-07 -1.017 | 5172 | -6.545E-08 -0.246 | 5.984
w33} 4| -4.205EB-05 | -2.341* | 4197 | 6.021E-07 0.046 | 3516 | 1.142E-04 0988 | 3.773
2. A4 39
Z)Z=)4> | 9.175E-04 0.050 | 6.501 -1.517E-01 -1.820 | 3364
191 GRDP | 3.129E-07 0.003 | 6.086 |-6.087E-05 2,140 | 2557 | 7.774E-04 | 2.850** | 3.737
3. A9 499
AAPAYE | 4.058E-04 1.061 | 4.306 | 8.469E-04 3.081%* | 5020 |-4.719E-04 -0.763 | 3.686
Bl 2| 1.522E-06 0.176 | 4.655 | 1.063E-06 0.173 | 6.842 | 7.295E-06 0423 | 5.242
HRE S -7.011E-09 -0.011 | 9.284
4. 2% 949
g sHA) 42| -5258E-03 | -5.356** | 4.863 |-2.454E-03 2.626* | 3211 |-3.275E-03 -0.873 | 3270
SAZTHE | -6.912E-03 -1.049 | 1.930 |-8.823E-03 -2.160* | 2.863 | 2.290E-03 0.125 | 1.856
SAE R AR 0.177 0.177 0.231
F (4988) 7.140** (0.000) 3.064** (0.005) 2.504* (0.031)
md 4 PR TA 53 md 5 7 x| &3
(n=34) (n=76)
E=HI(X) B t-value VIF B t-value VIF
PAZS 1.009E-01 0.935 1.520E-01 2.552%
L ¢+ 99
sl -8.901E-07 -0.180 9.092
w33} 4| -1.726E-05 -0.171 4.920 -4.928E-05 -1.183 2.880
2. 34 49
EAESES 7.818E-02 1.044 2,531 -1.468E-02 -0.216 2457
1913 GRDP 7.332E-06 0.023 1.888 3.183E-04 0.587 2.820
3. A9 99
ANAAL = 7.596E-04 0.601 3.907 2.677E-03 0.951 4470
8ol 22| -1.964E-05 -0.282 1.157 -1.127E-04 -0.397 4.843
4. 25 39
g sHA 42| -4.642E-03 -1.173 3.953 -8.410E-03 -2.158* 4.092
sld=uhe | -3.764E-02 -1.535 1.975 -9.714E-04 -0.060 1.162
SAE R AT 0.026 0.070
F (5988) 1.126 (0.377) 1.709 (0.112)
*0.05 FOE, > 0.01 FAFEAA Fugh
gt gl 7S AR ohE 4R fE o B =] 7] pFotom, 4l x| EAJof ulal 2pEshE 29l
3 A -9/ o] FREA] ool sl -3 ol thaliAl o] EEE| Q). @8] BE AA|7F gt dR o
=82 AWAS EHH 0 & Adsty| oYk &4, 7| A g A 4= 8.%l0] BAIH OB F-olekA UEl S
EAYAT IHS B FaFFAQloR e Btel vl o]t wm B} g Al Qo] BT Aol
T2 AA o I EA Fougt Qe g 1 o DA A 73S Kotk ot &2 3 HE
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S IEEE ERRE
£ wfet chodt
Qv 5 glge 3

L

H
YA oAl Lotk thekel A £
of L TS BAT B vt S-S AAF

= v wEh7] §5] GeoDa X213

Ao Edoil mE ol Szt miE

[l

7 EASHA] G BA A 87 Al FEA
Aot A sto] 1y x| o] WAYsA] YL §1gl
tHE 4 o] 4= 5.15). E4] A3}, Moran’s I*= 0.2382
(p=0.001)Z, H a7} E4 X<
Aol ERIE k. AR =
S 2] Moran’s I7} 0.1757(p<0.00

T 02 el
2 g3k Fo| = 22}
DE 51 Uehh, 5

Wi PUSEE AYEA e UE TR oL S
gl lmgleh o)t At (0] B AT AR 1]
BA O oleeu, myel g e A9 o] FH o
g5t 22 e e AS ARk ool Bk AEAE
B ARG S )2 A g oto] 1 A v
& stk PAeR, Shuse] B0 olEAe T

- 551 -

184st9l.om, 7 A= 3 102} 2ot Sh= A1 (spatial lag model) ¥} @ x}g-o] &
2 5%t Hla 44) 9] F3E A 2] o)AE 1ok 37 AR H(spatial error model)
15l7] §1a) Moran's 1 ALESIAcE 37F & A8l
A(Queen) Q1 71502 AEE, AR A ololl 7t o} 4lo] F24E ol ek
10, Hn 2 3|2 HE Znt
i ARt g =g SRR E 3ot
P 0.266*
A 0.342%**
43} 0.129%%* 0.110%** 0.136***
st ol —3.262E-08 —3.240E-08 2.074E-08
R F P B —0.000042* —0.000035* —0.000044*
RAR= A e 0.000917 —0.001797 0.002150
1¢1% GRDP 3.129E-07 1.332E-05 —1.120E-05
AR = 0.000406 0.000414 0.000354
HY £ 1.522E-06 2.605E-06 1.842E-06
s} s 4 —0.005258*** —0.004646*** —0.005729***
eSS —0.006912 —0.005652 —0.004710
Adj R*/pseudo R? 0.177 0.252 0.275
AIC —943.598 —951.551 —958.132
SC —912.694 —917.214 —927.229
Log Likelihood 480.799 485.776 488.066
Z£4&H4 Moran's | 0.2382**
ZEA} Moran's 1 0.1757%%¢ 0.0316 —0.0002
LM (lag) 10.907*
27+ Robust LM (lag) 1.065
LM (error) 15.347%%*
Robust LM (error) 5.505*
Likelihood Ratio 9.953** 14.535%%*
e 001, ** p<Ol, * p<.05
* AR gk Adj R, 3 ARF Y gk pseudo R°E A& 7] 22 Ay v o, 2y 7t A=
HlaE AIC, SC 9 £&=H] AL 7I&ez 3 =H] AR 74 303 ARE T} detdge |Eukcige=b

i
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(hile]

b

Of

AAPE) E A B YR F=R|(27Ee X))
2 TPs) Sl8) 21 S50 FHE AN
o} 712 LM Z Aol A= AJRKp<0.001)2} £ 3K(p<0.001)
7} BT 9 ol5lgl oL}, 3t FE| o] Tt ojFA o] THE
dle) AYEAL] FFS % = YonR ol FAa
A LM AAE 37 &elstgtt 1 Ax) AR o
OJaA] o2 HhH(p=0.302) LA} -F-2J8o](p=0.019),

Frexmdo] A3 A8 WekH k. AA| 34
Ailo A= %’—{ A}l o] AIC(—958.132)9}F SC(—
927.229)7} UWHAIEH L El(—943.598, —912.694) X &
7}*];45&1(7951 551, —917.214) Kt} Zlo} =& A5}
L7t eshal o, mn] A Al f-olshirk(14.535,
p<0.001). 37tex}md A8 & 2-x}2] Moran's [+
—0. 0002(p:0 440)2 F7F A7 Ao EA A0 2 8.9
1) 9 271 SLHISIE, ol A S0l
AEE T 22, darh A Ao FoE= g
&iﬂEE}tE% of) AR A| 982 A & of o] F1HA]
O 2 FAe =N Yehuhs At 7ol S5 AAF
3t} o]g|3t o do B Ab-T A 29 XFH 27,
NERWSH tholg £ EL 3ty Eu3 A, E5} 2

o = 2
44 &AL B4 9ok

V. dE
B AT Aeld BelA] Ha HEe| that A%
B4 59 B0 R Sk 15 A A R
WA, TR AL L el 232 el U9l
ok, 1oL o) 2] Sl uhet 31k HALE Holu,
3 o) EA4of upe} k2 BRI Bl o2

2 9]
3 2 Aol A4 ol wame} B W) st

SNzl g

Los0rche] 5w A7l 1 2451 0], BAVA
5] Wk e & A0 ek olefat i
o FHI R A= Srlolq S ol o) Ao 1k
of E3tat aElo] Aol BT o) s A X
o, Bt A 2|, At A 4, A0 G5
sfsto] ul - gatslglom, Aol e ket B e
3} 144 Aol Belat 4 Qloiek. EF FHEFES}

T ATV 298 B9, o] E7 ofee WA o
57 iz Al & SRelsiic nhx ko e}
SEEERE e AL EEERE EE R
ARAE HH A 22 ko 2 Bh 7 90k Aol
e Ao} Pum SaE g, Ha e sl
ot dekel EAH AR7E AN EAE dokon], U
Ao ol iz 1 2A10] £0 o] Sl eoes.
cLefif o] o] U WSOl 7 ffovg
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oz
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B
9,

1d

e
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i)
14

= 0
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e

2

_;

>

Al
olie] AnE F3Hst ,5— A7 A A o
of 352 A ol | o9] Q17 Ata]- A4 B4t
B2 g olEaol B3A 02 Agahs 2|2 WA
o= 29sgIrks o] 9|27} gick G s B B2
° A 598 S ol Ao kel B7HA Ane
@ meistol puske WAl 2 498 ot gl

1) glu @4 w53 T} AE9RE Toll A 3
28t 5= QItHWestberg, 2016). HA 283 THL
A 4= ZrAa=E QIgh &t $9n] A7, wSAJH
PSR 2 HwEHoka EoiJack and Sludden,
2013). B4, ABIRAA BHE AF, A 2 &
Hol|A F7HEE], FEHSY AER Furt 2
P ok B, Hurt g A9 ALES,
257 HEo] w1 AQAA7E JAE Hol
@WH(Bondi, 1987; Basu, 2004).

20090l A= st S/9A1F0] =S
o, H 7|02 EAXYL 200, §H E =
AR 292 6070 AAEeH o]F #=AE
AcholaA - AE, 2024; 8L 2025),

3) P THRIF FAE T 23 AL 7

2

~
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4

~

5)

6)

7)

o

[0
-

o,
© 3R

), 2 A3} 1981-19834W <t 1,2007) ©]
t7t 2=k Bondi, 1987). 18]
=X Ontario FoJA= 1999-2002¢
2007} stm7} 2= Q.o H(Basu, 2007),
A=A = 1990t B2 stur} Hu= glct
(Witten et al,, 2003). 38 ©o]== g 1009
B B2 st FRESE, AdE S0l 19304
o) 139 7 o]4e] o] 19909l 15,00071=
S5 (Streifel et al, 1991). E3F 20019
99 kY B (No Child Left Behind Act) 5
o] ggko @ 1995-20114 < ul=ollA 21,000
7N ool HuEet uFoA Hus FE =
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Factors Related to Local Settlement Intention among
Foreign Migrant Workers in Depopulation Regions:
A Case Study of Yeongam, Nonsan, and Miryang™

Heeyoun You™*
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Abstract : This study examined the residency conditions of migrant workers and their local residential stay intention,
along with related factors, focusing on Yeongam-gun (Jeollanam-do), Nonsan-si (Chungcheongnam-do), and Miryang-si
(Gyeongsangnam-do)—depopulation regions in South Korea. Residential stay intention rates differed significantly
by region, in the order of Nonsan (69.8%), Miryang (65.2%), and Yeongam (42.6%). Logistic regression analysis
showed that sense of belonging to one's home country had a significant negative association with local residential
stay intention, a finding that remained consistent across visa-status subsample analyses. By contrast, neighborhood
social ties and life satisfaction were not significant in the full sample but showed significant positive associations
in certain visa-status subsamples, suggesting that the factors related to residential stay intention may vary by visa
status. These findings suggest that policy support for migrant workers' local settlement should move beyond a
uniform approach centered on a single factor, toward differentiated strategies that jointly consider stable livelihood
foundations and visa-status-based heterogeneity.

Key Words : Depopulation region, Local extinction, Foreign migrant workers, Local settlement intention, Local

residential stay intention, Sense of belonging

B ATe SEATY 20249 7]ETA] TR 82 913 952l o]k Al ARt A9 kA, 1f8-E BEdE
27 BAS S AL

HAEALY LEA R LEE B0l Q](Associate Research Fellow, Korea Research Institute for Human Settlements,
hyyou@krihs.re.kr)

- 557 -



lon
e

40

Seluets
aﬂ°4+¢%mw@q
el ot st sl 4
@ £ i g317] $13) o}t

ﬂJlﬂ

; 2519, 2026). A2 %

oA 94 ol B o] A
of s el Aelgton, 39

fR e Eal I I | ‘E%‘_‘ﬂé

ofef] 9}V ERH3}L,

B2} A[HARY, €)=l %<l
3l el=ele) A f-d
A2 YRR} 20259
el=lanl kol whad, of=
A2 7)1%)e 2019L:| 93%01%1 20244 1423t02
Z7rekglom, o] F QAR o] AR|EHE H|FE
22 7)7F 19320 4%)o1|A1 5234(36.6%) 0.2 ot A
o2 vpehgth of 2 Watele] A Qs ﬂ

Zu) AZ2AZ]

o

A3 055 A A7} sl aele]l 1ok o
AR, 1A ] A AR
27 Z7heka 9leg molEet”

A2k

EERTENRESE DR

fedol 24

o= oloxiz A ofuith FH7} HlSm o] s
of el 0|5 Aho] ALIAF WA 11 o) 5) & Al

SRl Qloll Bl e L d o] o [ds]
ZE] 31 Q7] wEoloh( A2, 2025). oof] whet 2]
W =il Q1] 2|52 Q1 A2k o= Atad g
Ao AFgA A A= AAlalA 2 FAE T 9ok =,
AL o]qlFgHo] ‘o &=l o] Hw f i E g
ob5o|aL, S E = AlF717E B o HA T E A
7RO 27& FATHY, F ol FdH 2=le] &
g A QA QoA 71 FHER 23EA A7 AF

o S ARIZP R sj2frtelo] HekE Aolrh(x Y3,
2024; 3179, 2025). 2221 o|Fw=E 27} R Ho A7
Aoz A2l YA thast T8 dAE Hol, A

o V) A oj71- AR 2 A 247 5 THRHIE 20l

=] 3N
SN

o] ST olo} & Aol A, 2008 H A 5,
2025).
Sk S o]0 AT % 54 X oaks] f o)l

- 558 -

o] Aol G Al 8UdS *‘e%@gi

= FESPH (2419, 20245 7179,
7ol A o] =R &) 2] & A &po] R B}
3] Sk ] 2] 2ahT 9l
oolehs 543t J
A &J=Ql o]t
A% A= T E—iﬂt}
A, 2025). o]l & A=
FlegARe] A &A @—?7]
A8k, o5 Etf &2
A o2 jith

olof whe} & A= A
o] A 7\]‘”‘ g2
AFFEAY T

SRR EIC

L HZ5

AR

T3
<)

-7
<]

)

e

2

o
o flo
U ux
Sl

Lo

ot

e
re

=)
e

M to oy

S = [
- S
>

[*]

i
24

;(40] o:] R H O

FAH AP AT che e,
1) AR A 219] 9150] o] F A} AR e ol
w7k

) 197501 ettt o
Zol7} §l06i, o]t 2|<]
WA A Ask

3) ARIA 29 21519l o] Rt A SzhR
25l gl Rolglrk

Aoy 2yt

ERE L

ofug
#7}9} o}

=

ol 7t

I o]2 v % AT A=

T O

1 2|91 o|FFXIe} X|



QITZAXIY QI OF SRt XA

ef=Ql olFs AL Aol e W) A A2
glolz A e S estA sk of 7] o
Holc}. & AolAe] jael o] F B A= M FAA
AA % HAWE] M5 AAS T FoR 2 Ho
gofstsint. AA, HAAAuAHFUAD)Z AL HA
(E-1~E-10) 9 5 thA} Bl =k 1442 ¢l H-2"
of sigahH, A=A (E-1~7) 3} T<=7]5-12(E-8~10,
H-2)0 & P40} gt £, 373 (71eh) AFe A
5, 4% Aol 5ol AA o m ARSA, A3
5ol Algto] fl= FA7Fs AFAALR #F:(F-2),
A }5E(F-4), FF(F-5), AE0IRI(F-6)0] o] sjg2t
ok 22 9ol ©7]FHA(C-4)2 904 ofst HA - Felgs
FARAto) 1, A AH-DE Fgol gk Y A

B AFXE AMA S F

olgimt B ROl FeH-A-UAS ARf2
2 B4 7100 et A7 571Kkl Aolshu 2

Aol A= A stArH(E 1 3 19 1).

ol ¥ A A= et o] F R K2
Hip= ARRlE HES SHCE =2l Eof firh(H-3]
& 5 2024). o] FRI | AR E R LHEA 0.2 o] A7}
TATY DR A AL 28} F A A ol E
Sl A 0] 2L X[ £2] Q1 4l FelshE HH 2= o5
"l = Aol F717 2011; 4149, 2011). b4, = &
ol Atz ol A2 % o=
w5t Qs e k. 7
187]1 ol Al 2 Afolf #5717k
3L QA ol Al = BRI 5(2023)2 2= 1 F 2 7
58 FrY-22-5F Y Al DAR AAshEA, g2t

¢

‘O 0] Az} ETP

)
= TTdaToTi o™
L=

&

N oA,

] o]

o g

230| 7t58t XA

wpery | F1E), EARSAE), EXQT), EACIEAR), ESEENY), E6IEEY),
gad | T E7(S3ES)
S ]
ﬂ]EZ}; 715908 | E-8(AIEERE), E-9(IZEHD), E-10(495%), H-203EH%)
=
I et F-2(A%), FAYIEE), F-5(4%F), F-6(AE0IT)
ere “C-4(R7129), H-1(ZFHDL 2 AN A
- KR D-2(3H4Y), D-10-1(73 %<1 43M)
e 234 D-102(716%YS ZH] %9l 939l

* EOIA 24 HFIR 2713 FRol 2 A9 Y= olFkFA 24t Y

AR FAR017), FEA S(2019) EXE AR} ZA.

| HE2=o &2 |
b (oo =TT .
i E=D|s00 MHRASE F4 !
[ e e e - o 1
i ES~E10,H2 (533.295%) I
| NS0 EI~ET i
! o (432,824 9) i
i (68.643%) == HA i
___________________ 1
A 1
=0l X = = A DX ;
1
1
DA X2 S i F2,F5~F6 i
(468,7299) E (378,4309) E
1 1
S=g=0l H Al DX SIS TTTT Q=20 01F S EXS 2w

a3 1. 2= 0IFLESAt 2

Az A A,

- 559 -

AfEH

5
=TI



lon

A

o
aT

ki3

AN A = A=<l o] Aol o

e Y EREREERDEERT
o] F skt A,
olefgt o5 Fatelu ‘olFvle] X]ei g ocal

74 717k ol ahe] A Srof A

=2 7w

3%
= & 0]

settlement)’ 2 “o] 5 5 Q]

ePS BtEA 1 A o] A4 08 AR5
A S ofgp o2 eolaE 4 9l ofn) 4Fe) B o]

S|
S|

F09] 918 S A}8]- A 2812 o] 9
2115 o], olo] wek ol Fw1o| 29453 o
A g9 f.9lo] o of 2] 2}9le] aele] Byt o

$oH= 2 0 2 ofafe Bk e 5, 2023

> T
3415, 2024).
2. xI%HEt ojg AaQol
o] 71551 o] 27 2 03l o] 1B 2 o
Ao B A o) Aol ofaEe The A e

R Aol n (@715, 2025), PEEA 2 Ho]]
P50 ofelg FoR ls) £2 AH APHNE FH
2 ayslo] gk, Lok A 2lah ASlEE S Al A
Hool i o708 A4 €S Z 4T Ao}
o= ZA3ltt. o & S0, Speare(1974)= Wolpert(1965),
Brown and Moore(1970)2] A2E & A- 2] X3 (stress-
threshold model)& WHAIA 74 E1FL0] oA} AL}
AA| o] F o2 olojA= L skt A4 W
L7} oAl gl o) ek 1 FakE v A= v
TUE g o] T4 AFEL2 7)o AGA ol
gk AF2] 2] fth (social bonds) & F=715}0], A5 REE=
W ofU e} o] AT A JALS] AL T3 o) ok
S AA|5H= 221U Ho]FltK(Speare et al., 1982;
Oh, 2003).

20l 419212019 & o] 712] o]y
o] G VAL Reloz Qe
L Ahe] FA), A AAA WAEERE,
£), 571705} 1o, 715 el v
g9 Q1A Ao /), 78 EA
£5) o2 Fielol B, 2
o S 52, ol
Q3 5l o} ol fojulat e ol

k. 21719(2025)2 & AR & 3t ol

f

s
5}

o

oA R oot oo

g

o T UL T

EEES

- 560 -

Lo

oft

22000 Bt Aol A7 B, 29
Y] 2digfo] 2|02 ©Jge ol 7hg B4l
Q2 Y. o) Aol (2025) = H]AE
9) 9139l o] FUFAZY F WEET} o] F
SoJulat ke ) 2Ieka ¥,
319(2026) & ATAAA ) BBk ul AL
S A0 T AT A FEgRO R
7] 57 SR E ) S HojET ot 450
u2e7] 918 TR A7 A o] 8
2R} Ao A7) 9 oj S A
AT,
154 (2024)2 2)5010)
A 2l(elgato) mF,
ARAA), E3H4 2B,

f

o
ro

o 4

oo

es]

—~
~

o o A rr 2 1o v
=oro o oy oy N o ol
el =

o o

A

L

[e}

o

ro
o

o
o

—

[T e

))§]\_:

o

IS, Faro] 5Eo] Ao oA Fa%
B3t Qle Ao & UEith

3, o] =19 A2 A= k] A Lol A A
3| A= 227159 (transnationalism) T &= 0|5 A
oA 2351 Tt} A 2t (Basch, Glick Schiller and
Szanton Blanc, 1994). 2=7}590]%= o|FHl o] AFto|
2Rl o] Foll e EAlS O] ALS] A - A A 22
HE A&H ez FRI5H, F a7t AX g &4
(multiple belonging)& % d3tth= ¥4loch it o]
Ao 2 o]FR o S EAlT- Aol g= Tl =
7L Hol 24 Sl A 2isfof gttt U E
4 A2 Glov], FARTN) Fo7} A RS AF
= g zto] oFstE th= YHRkA QlakE A
ok, 28]el 24130 A8 ) o
o49] 22 Asfol7] ek el Agle
o= QUrhs ol 254 o2} 71 E-E B
T2 £l A A =] o] Yt (Levitt and Glick Schiller, 2004).
& Z=7150) Brlol| A EAl=] fofiet Aga AR
A5 ek soleb | e 3 7sat AR ofshElo] Stk

olde] o)1l 2| A2 A o] 24wl W AP A
2 Fgoly, ol ue) A9 A gL e o
ALR)8HA S48, S E, AR BAEE o
) AEA EAAFE MEE, AENEE, A
&38 APE o)A, A=A aQl( A A

= H>
BebH o2 ABAEE AU olsfat

O =X

L



QAFUAK|H 2=l 0IF =SR] X|FE! ogtnt 2 Q0 Fef-=M-dUS Az

3. MdATe| st & 2 A7 xHEY

P AT HAATEL o] 010) |22 Hd L
o220 2 5t 2] Yol GL vl A thoyat
21 YHFTH FoIA 2217} glont ket e 3
S Ak 0, F718 9919 Z#o] A T oS
o= 3 A o el AFATE B4 XY
wzke AshA Mgsia 5tk izt 2K -4l
H21(2019) 7} 24 - 1818 (2024)2 A& T8 gho] A
k9] A RS TE5t0] 2|9 o] IS kA ko
o], §7]1(2025):2 7 Boleh el HolTe) S Al 2
sfo] Qg 2x) o oA = A B 2 AT

2 A FAE 499 Zpol= P shA| Zakith A,

AT Tl Zeloll A 71 ATEL B o] Aol
T 97 Stk o] Yt ol (2025 ] AR

(2]
H

—~

E-9) S B A7, 2:5193(2026) & A &S84 M| A4}
HoIARS ThARO.2 Sled, Q17gkax ool ARl
TSR ThFat AFAAY T o] EAE By
A ELHH) Fahdc.

ofo] s QAT thawh e Mol 71 Aot 3
Adeh, 3, B0H SReA] £ T T

2

NN
g

D)
0 18 o
_y =
) P
[ m
R o
_IlR )
o N
oz
o) i3]
ox -
) BN
> s
18 B
= 2
2 )
ol )
L o
2L 2
12 o
2 ofn
o of d
2 ot e P

=R
o
ox
-l>-\i'4
10
ot
o
<
)
)
it
i)
)
fr
)
mjn
ol
ot
K
oot
10 o 2

I A5
1. BMXIE Y SO

2 Aol A ZEe EAR R EAT 0] 20249
99 1YHE 14U71R] AR Q=8 o) e5 4} Al
Aej mhobS 913t AEZAL 0T} g 2ALS] Al A] <
220239 7] AFHAAY F =l o]FeE At
71 H-2 A9 3N A o', A JYH(7,4039), T
' =AEA] (4,76978), 7 E TH A (4,015%) =0Tt

Al A& B QA ol et F-53& AU XA
Tk, APt £)=Ql o|FFAY AlF Ao
2ol & Helth Jo-2 24 - 71ATE AYsE H54
o7 2449 HDAWAHZ L} gE=7MIATA 7 &4
SHEHA A 25E FAHCE a9l o] F A Al 77t
S71glom, E-9(49.0%) 2] HlFo] A X F 7P W2
A1 E-7(17.5%), B-4(15.0%) 2] H]Z0] AFtj 2] o 2 =0},
A T AT FE Ao M f =12
EHe

Y, Z=ARA](E-9 64.0%)S} WOFA](E-9 72.8%)%= E-9
H]Zo] AjH o8 wof, T F F419 AFAE A
Z7} 86t 53] 0|5 A G E-9 AR YWHE B
HE AR, =A]= F 3,050% F AXY(E-9-01)
1,012%, 5-9(E-9-03) 2,009 0 2 9] EA}R} H]Z0]
o Zou, UA| JA| F 2,922 5 A ZXU(E-9-01)
1,063%, 5-9(E-9-03) 1,725 0.2 9] EA}R} H]Z0]
o A Ueht & A o] FAR =5 HRltt Al A9
O] B4 F sl ofef & 29k Zrk

S AR BT 9 AR W 91 o)l Al
3k 204 o]/ 604 W|HEe] 2)=Q) o]l F Ao |, AL
= ZF A 99 =91 A LAE, THES7 A AE, A

i

B 2, MHXE £4 Hlw

T U =4 YA
A4 AP Agy FAHE 9557 A= B8
T8 A Azd(=AH) 9 A=xY 9 A=Y
Q)FQ] o]z} 7,40374 4,769 4,015
H&Eo1g 1,3139 17.7% 1087 2.3% 1539 3.8%
39 9=l
- The7]1 5018 3,906 52.8% 3,465 72.7% 3,227 80.4%
olFeEA 4%
A&y 2,184 29.5% 1,196 25.1% 635 15.8%

AR WRRQ03) ERE AR A, F B AT SHEES E 491 Aolsk

- 561 -



ol 617H(33.9%), ~=AFA] 537H(29.4%),
(36.7%)01c}. SHA] Al ATEASHA
e 4% 1) 8ol A T,

2] 66

=4 AR

g

=018 ulo} o], 92 o] Rt
Aele) el apelata) 2l Alel ol
A} ol 2554 Fhetol .
Abs14 2 Aol AR
ot golo] g oz, AR ey
o 9] th2 X902 o|Afafa 4
A5 2= Holz A7 glck.
o] A2 Z5h= vt 5

=

A= g

=2 =2

P gole] e el a4 et ek
B ATe] SYUSL A4, S BAY, B

= APUEE, AALE o 52 Aot 25

o= v

ol E A7 DR, @FFHALSE], @A @A1E] 2tzto] o

=4

3 L7l A =S ZA7] 8] G Hold
@) AR A ZS 1 A o] Zulol ek &

= L, 578 A0S FosHA] =tk ~ G
ghh 2 S Hehe s sholnt. vl AAY2 ¢
© AR G AHS, “9-F]= Flofl TR LS olop]
TP, “fElis ofEe Aol Jlew Ferh, v El
o Af- HLof ofdty o] 47l £ 58 A=A
A =t ~ ©ul¢- FofRith 2 43, 1
AESHY SRS e = OFARE(F
A 5), @A (T4, 25, T2ARES),

of

ofr
[*]
o

]

)
lo

1® oH e 1o
it

o
S
¥

- 562 -

@EAEH (%=,
®
54
3t

gl

AR EA 5), @ARRIE (2=l
WS (5], w57 9] ) of gt
2 & (- SRS ~ @uf- 2t
7, 571 22 Bz A=A
e FIshs 20149 al Bl
A o] Ao thaf duht stk Azstdy 7k
2he AR obl OA7H, @AF 2 A, ©@F4
A 2teke] I, @7 8E, 2% oA
o Are)ge] 571 g ol et A= A=E 53 A=(®

g

£ %

A1
|

3

2 s

2 2
A= S |

A g R e = e N R e g
Lot 2 E, 2 A S o)
of A Aol HEt Ao 8
AZE A= @A BAEEE S
2 5453 e (BARE=1, vlEE=0), &
(161%9)7} 4 AIZE T AL 2 e

SHH, 2t W7k A A shs 3704 AL Aolsitk
FTEUPL] FA AFAG L Al GHE, TH A
e © B(&57h - d=ARRl(=7h
AFA A Al 3 aEE 22 AT 2
AT ol e SAA BAE LPslstA far HE
o8 BYstieng, dife 7 33 ol digh ¢l
Ao] ol E A o2 ol B e AeAE R

Fe AR Mg otk

ERL & AtolA B8 A5 AEEE 52

1o}

Ast gy

==

—_

o
AN

SHAFe] 89.4%

;

= AAL710
s, asgre

AN rlo 4

=

2

o M 1R

O

R £ Ip e mx
N

T

_i

~—

)

AN

15)

o2 prsy

(g M
o o H>
fu lo @ 4 du

[}

o



QITZAXIY QRO OIFSAIS XA gt B

e

00|
2

s

Yo UUS A2

=] =g

A o] A o2 o AR WA ERFEAE A AS(VIE)E Belgt AT} 1|9 o] isel ARAA o
U4 Q=S itk o] FARAAL TRV AL AR w1 VIFE Ho) 32602 HERAA S 7%
A48 2 SekAko] H R TA ol Al W7} 9lo] (VIE>5)S REo}, = g & shuto] malof e )
Ao e W BT AGAA YR MRE AL St o] SAF BAF Y- HASHAKE 3 ),
= shelst W vt 9)7) ol ARAAL Werls B ATE The o) AR BAS ARSI 3A), 7|
QV(E-8-9)72 72U R ST, ARAHE 17T S5 HAS ol ST ATEAL - A7 54 o
sl Aato] i AFHEAD) AFAA 2E-2,  F8 H5o) BEE mjolsti, AR o B4 Kol
F-4, F-5, F-6)% 217} Qul i TASlch Bablal  wlmslonh B4, volAE A4 U SYEE o 4ge
B3 v ye
e W Z5u B 43
Faus 31 7;:?;' AR AFAY 9 T2 Aoz ot AUk Ae/ge
(B2447) Ut gold Z7to] 241 Aol L
247t | @248 247 Ut B=A8le] 3Ll e
(e 247D e ATl xode] Fulolt. L
Sl A= o At 54 A=
e gy |OE BHO B 9 olopia TEE
Sale ojgle o] glow Eirt 54 A%
e Bue] AR Fola L
A AFeE A3 sl ARFRAZ Aoh} wESAUE | SNET BE
OFATAGE, 25 =4 5 e
gse | OPIRAGH, 25 2202 5 TED
=4 ORATA(E)R, ABEH 2) e
QAEIRAEF e, 284 5) 54 A%
RS (@S, 28713 B) e
s B0l aist wmke o WAle] Aol el oht et |
o2 AR
OB e
gunzss | oMy 9 A4 e
@F9 1A 9 A7ele] B 54 A%
oA L
2% 9 stolAe] A S A=
AABER | A3k A AAVES s dsUrk IS
P Aste] JEe BARUrk EYEL
solge) | Fstel BelblE BodUk u) /718 /0|5 A
AR | sk Al el ARAGUR a
a2 Aok B ol doltayry Al
A% T ] e =AH7) 2T
PE DAL AstAAN B AFshe A9 otduyrk Jalof
RETIE =P
AgAd | A5k B ARAAEDL BAdU7R RGBS
37EAD)

AR ARE 2.

- 563 -



Tob
re

40

=
. ¢7DY (2MDY) e
SRS SHH
23-3HRALE X 242 o ¥¥
TN BY o o
Syl 2 o BoluE
HEUED AR o ot =it Wt
aEE
AN o HEolE chay|sol,
SN
ZHES o
| P \
i HPSE (2T i
(ﬁ AE] HA‘I XA h i A1 B XJXHXS
nesnmmeay | @ ozey e ogmExrgszy | (@)  wms (5 JEEE P ERCE
! i l r = T (=8| B2) F2 HEXA delEs) | | AAY E8
o o o X Tzl
o 30 AR o ° SR TUSYEY B s . FOHSI(N-ISS) o TR 20
(B9, =8, ) o XodE URAYE Y . ERHL EQ EE N o HEXIZY 0|MA 9|
o A3l OIFLER HEtZ E4 D (22 $442) m 427 o i o
MERA (RHRQlSt ElEtvs e E-9%HH 1(N 124) o MM AAH HQH
o %Z B2 180% olArsla gh ] 2224
o SHiE4 22
(i, o1, Bolute),
AR, HIEXZ)

a3 2, 372y

AR Al A4J7] chatgpt.comE 83t AA} 2HA4.

o) A ATAA o HRO|F| B Folsh
RO A 7 2450 oIS AT, A, ol
g 2R AE 3] FE4 (binary logistic regression)-& A A|
ol 15 el B 00 Lefoic 27

£ SFAS F457) o el o o S io)

EJ—]—— @ ZH](odds ratio, OR) & 245}, Z} Ho] B
AR G(VIF)E 53l tha54d/d o 75 ARl g
gIsteieh YA, AlFARE Aol mhE A duke) 7
35 HESL] 9lsl, F-6 Al FAE A LJ7h 327} E-9 A
FAR ST FES O FUT =R AE IR
He 2712 BASIItHY 2 32

1. AEHIXIGE 21521 OIFSX} &lF AEH

ol AR Y SEHAHL = olF =54

2
QILEA T EA, Al X AAEE EA, A

9

Al
=

o 5 7145 AT AN £4 Ak E 49
aoFstolT. QITEASA 54 v, gue

- 564 -

==
i S8

=

A L2 H/(67.8%)0] /JEet got A Hat
7} At} JES FA0] 83.6%, WA= 65.2%, w=A
A2 52.8%%, Al A9 B EAd S AR HFe] 4
Hep A e of2ig A 4] Zol= 1 49
AN A FAA FA o] gl Ao ® Helck o
P2 AR RO A FALA BlS-2 3 200 A AAFEA S

A SAGk ks 2ol S Hol=v], 53] Frire] 29
A9 AR 715912 Bl E0] 52.8%01 Wi £ AR

oA 88.5% Lheh), 0] B9 ARAA] o
& BFEUS TR gtk AFE Bt 3240(FE
B 714D vl 2 3o Sk

ARAA S 4T, AR L A
(E-9)°] 124'8(68.9%) 2.2 71&} w1, A S o]vl(F-6) 25
4(13.9%), A 7]5AZ(E-7) 1778(9.4%) <= 2.5 LE}
sk W AR A 48l ot xel dx)
7} Egislo], =AbA| 7} 6.8 0 & 71AF 7131, F0FA] 4.8
W, ek 3.0 402 Urehgth ol Qgko] Al A
o7 AT g8 E-9 AFAAR B0 TAE vk,

o)

Ak A7) AR vl o e Aat welol

())\]1\

L 7oz FaEct o] o]8= o] 145(80.6%)
o2 g 2pAet, 718 AFo] 273(15.0%) 0.2



H 4 ARIX|S9E

T ZA|(N=180) B (n=61) =AM (n=53) U FA] (n=66)
A 3 (%) 67.8 83.6 52.8 65.2
HAdAZAD) 324 314 32.1 33.7
ZOlA E: || E(%) 57.8 50.8 62.3 60.6
A Y1 H(%) 21.7 443 18.9 4.5
AFHAA: E-9(%)' 68.9 88.5 547 62.1
AFAA: F-6(%) 13.9 33 20.8 182
AZZA: E-7(%) 9.4 33 17.0 9.1
B A2717HE) 4.8 3.0 6.8 4.8
o|F o] FHA(%) 80.6 90.2 77.4 74.2
0]% o]g: 7F=ATH%) 15.0 6.6 17.0 21.2
BAZEE AR(%) 89.4 98.4 83.0 86.4
AY: T2 (%) 70.2 76.7 61.4 70.2
ABH A2’ 235.5 244.7 235.7 226.1
NEE: 243 36 33 35 40
utE s AR5 35 32 3.7 3.6
nEE: 2237 37 35 38 39
wze. AL3|EHA 36 32 35 39
TEE: 1237 36 33 3.8 37

F1: 72 ARAEL B
Z) . W3 JB7|7He 20244

23 : A ARBEAN-161)E tatom A&t

A HERAL SHRHEE) 7]F0
ZAF AAE 7|E0 2 JIREUEE B3 A=

1o, & 2 AGPFFA%E old 5= 3

%

T4 Y4BT dE2 AAZTA ¥ 992 FESEAN=1)E e A4S

[
41,
i
2
rr
ke

AAIEE AHE AT R, SEA9] 89.4%(161%)7F
AR A SolH, A2 T E]o] 113%(70.2%)
o 2 | HES AR St Yo A2 A Hat 2357
o)l on, (24479 9), +=4H235.791 ),
F(226.15F 9) 0= A YEpith A wEE
= AA Bt 71% EAH(3.737), ﬂﬂﬁ(S 62%),
NS (3.597), AHRlEH(3.56%]) -0 &2 =9k AL, A
(3487 0] 7 Tk Zl‘f‘.téi% LA 7L Hnt
HOE WHETF 2 v, JUF2 AHor e
FES HATHE 4 HR)

2. ARIX|9E 2|=2l O|FEX} X|HZt
5 Qg gig 9 Hlw

A 22} 1809 Z & AR ol ZHo)gko] 9li=
1—0 10

w5l
AL 49 oIS HEHA G2 1063 (58.9%)

olH, o|AIS B|Ysh= SHRH= 7475(41.1%) 2 2 e
Wk A2 =AE(69.8%)9F W FA(65.2%) ol A1
A2 olgFE o] At A o2 =0 ubH oJoll(42.6%)S
AAI8] A vrebsteh ZholAls A4 A Ao
O|gF FL 9| zfol= FAH O {5k tH((*=10.35,
p=.006).

AFAAE R 2 E-7(5H7]5009) Y IRoesE
0] 88.2% = 7} =11, E-9(54.8%) 2} F-6(60.0%)-2 G-AF
ok ol Qe A FAAE 2] A] FAH R {9
SFATH’=6.91, p=.032). E-79] ZH7 o gF o] 52 21>
o] AFAA o] vl A QHY ARl 1.8 A1 A7) Al
7Fede AlEsl7| Wizl 2 siA Tk Z, 2% (p=.006)
I A FAHA (p=.032) BLF R0k A A 2 £-9
S AAS Hof, XA wegta} Al a4 Hdo) 22t
S 202 2hFof3ke] Aol & Arshe 891U 7/

S AJARSHCH(GE 5 ZHR).
I ekt o AR ek 7 S vl gk A

- 565 -



40
o
re

H 5 XI9E-MBAAE XIER o
i ARy ge | o E @ RRIFEM) 20)
oJo} 26 35 61 42.6
Ad =k 37 16 53 69.8 10.35(.006**)
oF 43 23 66 65.2
E- 15 2 17 88.2
A=24 E-9 68 56 124 54.8 6.91(.032%)
F-6 15 10 25 60.0
* p<.05, ** p<.0l.
AZAAE BLe TE Frv) 283F E-7, E-9, F-6(F 1669, 92.2%)7HS tjAlo =2 AlA|.
B 6. X|GxtT ofF [T A&7 HW
B ZFOEF e ZEFO3F gl (oA t7x pgk
B A&7 3.85 411 2.043 .043*
FH=ALE A&7t 3.70 3.70 0.040 968
2 A&7t 3.78 3.76 -0.223 824

* p<05. SHRE 734 A, gk

I}, Bt ad 7o AR A A 0 & 5015t xfo] 7} ety
CH(t=2.043, p=.043). o|A}3] ko] Batidz)t it
24117 0 & 7holgfF ete] 3.857 ok 4=9krh. Wi
SHAbE] A&t ] G A gtol| A = A 7k frefet
Zpo|7} Bl | 2] Foktt. o)tz E ¢to] mHojA] m=t
off thgt 4] 4313 EA) AFA) o 2725 Aol o
()2 o] AT 7HsAdE HolEct ok o]

F

P

37 Ao|Rho 2 m Aol x}%sqw o
L Qlaka 7)Aok S 4 GlEHE 6 FE

1) 71228 24

915191 o) Ate] 2o} AR\ YA 291S
A7) 915 ol 2A 2 SABNL AT,
A AR 49 Aol 11, A

H
oftl
R
ﬁN-‘_’.
rr
of .
Y
2

I

o2 9|3} rHLLR p= 0006)
9] McFadden Pseudo R*=0.1602 2 LFEFIT]
Al 20 A S 7] Bk adhe A1 2

J*L

M o

OB W B AR

Folgn SAA R Fofgt B(-) 9 Bede Hit
(OR=0.517, 95% CI=0.327~0.816, p=.005). & C}Z H=>
0] Tttt 7S uf meadgdo] 14 S7kde
2 A AFA o] A7 © 2= 0F48.3% A LlESE
o e i A0 HarAS e Al tiek
2 A4S SAT T Wgoln, 2571 Y9t
TAE 24 S A2 o). wheba ol=gt Auks
SAl= ] WA AA 7 A A[E A g 1A
B SAE7| ks, 2 AT Al AR oA 1
A&7} 2] o ZhR- o gF Atolof] AHE () o] TR/
o] ‘JrEP)r Ao AT a7t ik

A B A(4)o] HHEFS UERY oL 5% &
o Oﬂﬁ SAA LR fF2l5HA] 233k THOR=4.235,
p=.070). £3] 95% Al#]FL7t0] 0.890~20.149% WA 1}
Bl 240 E8lAdol AriAl e 2 Ao s Helrh
wheha] & S AAEEo] Ao 2ROk wol= g

Y EE AL, 0]F BEAYH Eb 1§

o Ao} arta Sefste] s4sHe Holl Fo)7h e
Sk,
A WR0] B9 1=4he 71 E02 PohE OR=04032.

2 olgel e B B o A folaae
p=0822 Lpehlrh. webd ARAA S Tie ot
Q& et o] Fol = oko] AR ofato] AT A0,

- 566 -



QITUATIS QI OIF SIS XISHE ofgu B

2 e FAE o 5% Fo)Eol A BAA L
2 FoekA] ottt ofof B Azutoz gote] H A
Ql A Fgalrt EA gk Byl |= ook U 1=
Ahk EAIH 0 & Fofg 2ol E Hol 2] GQITHOR=1.044,
p=.927).

S, A FAHE HulE A gt B ollA] ere] e 2]
£ 0.380(p=.061) 0.2, AFAFZL FFF 0|5 (OR=0.403,
p=.082)2} Z X0l & Ho| 7] ¢hofrt. o] = Foke] w2zt
Fofako] AFAA A4 9] Afo|ghe &= FEE] Ay

A FES HoEr) 7|& AN A2 AFE 1=
TZ7FA A 5 7 A UER (R 4 332), A9 W A
Zojzlo] TAE o] & 7T ot olof g S
2 TEIA| R

Q=AkS] 22471 OR=0.988, p=.973), | 4:47HOR=
0.938, p=.856), SU] 4| (OR=1.274, p=.353), T4t
21 (OR=1.496, p=.143)= A A F & 2ol A FA 2|2

B ot 54 mgdo] ER1%A] gkt *A‘%“{b?
T AR A(+) 9] RS B o 5% ol A= -2t

2] SFIEHOR=1.676, p=.109). Thik £ W=7} @xﬂg
2 Byl FAH R FolstA] Fokrh= Ao 2
B 8.Qlo] o X ojakyt B || gh=rtal wetst
71 ook AFAZ oy o] A 5 i Yo o

B 7 KRR o meie

ol
s

il
0]
08

o= U2 AfRlZ

Aol ufe) vi4 2} AV} el Tk o] glone,
& A AFAE THE e JZ‘F ERER L
Aate] A AESATHE 7

2) F2 MFXH Mo w2 ZAHd HE
& o] A T2 v A(E-9), AZRJAH(E-7),
AEOIHI(F-6) T Folgt AFAAS 7H 9=4l o]
LEAE =] Atk ARAAS A 7Hs o Rt
AFz2A8t ofe} 71534 9 X 9] 9ke] BA 5
o|Fe Azho] 2= PAEE ~glong, AR e
AFAE AhE ool #2o s EAS A Al &
‘go] AA| A Aatel Fakg w|A 75/l qirt E3
F-6 A7 A= AU S 9 58 02 =3HE-9 U E-7 4
TRt o] a7 1 2] o W ARl A] 2ol 7t Ql& 4=
Atk olel MA| Fitg v o2 g B AT ]
< 1517 f18to] F-6 Al FAE A 9] 2 E 7} E-9 A
WZ}HP" Fo g 5 HEE 2714 0 8 Bt
AT W ad e RO MO E dEstol e A
o o) gkt Yk F(-) 9 BRAYE Bloh AA &
E(N=180)o]| A= Bath<gto] 174 F7heh ) 2| 7t
IRk} @271 0F 48.3% Al A S & UEhton
(OR=0.517, p=.005), F-6 A FA& A £]et HA(N=155)

ﬂ.l

ol ZX|AE| &7

EER 2 =H](OR) 95% AlZ|TL7t p#t o4

na A&7t 0.517 [0.327, 0.816] .005 x
SRS A%t 0.988 [0.493, 1.982] 973
2 2&7F 0.938 [0.473, 1.861] .856
S AT 1.274 [0.765, 2.122] 353
FAUN=EE 1.496 [0.872, 2.566] .143
AYgnEe 1.676 [0.892, 3.152] .109

ARNSE o= 4235 [0.890, 20.149] 070 i
A 0.410 [0.140, 1.203] 104
ZQAH 0.950 [0.426, 2.120] .900
A=7)7k 0.967 [0.874, 1.071] 521
Sk 0.980 [0.926, 1.037] 486

AY: FG(E=A=7]F) 0.403 [0.145, 1.122] .082 t
AY: HFE=A=7]F) 1.044 [0.412, 2.649] 927
ﬂ;jﬁog%;]i) 2.923 [0.700, 12.201] 141
Zﬂ;f_}j] :%Eg ;?_S) 1.091 [0.237, 5.016] 911

** p<0l, T p<.10. OR=2ZH](Odds Ratio). N=180, McFadden Pseudo R*=0.160, LLR p=.0006.

- 567 -



S3

pal

NME {3t ()9 A7} A = ATHOR=0.541,
p=-013). E-9 A FAR S T T 24 (N=124)°]| A]
T R ASTRE A Z5T-of 3kt o] gk F(-) <] HE A
£ B PrHOR=0.443, p=.004). o] = A FE| 4] Ze]

H B A& A 2HR )8 7he] A7} F-6 A FAL
9] 323} of 5ol YAk et Aik= obd 7S
B} ot BapAE7Re SAlTof st 234

So|A S 2% Wdoln, B BAATIE male) 2
=12 A7} A o] R5OJRES 77 Qb Eak
s 4dahs Hlol ol7h B st

SHA, Ful| BAG T AL TE ol A= AA| 35t
Zhol] thas Aol gt A7t Urehitt). AA| o]
A=l TA T A G Z57-9) 3 7ke] S A A 0 & -9
t A7 EelEX] 9k O LHOR=1.274, p=.353), F-6
AFAE AL EA oA = sl BAYo] 245 A
A ZHFoJRke] = UERHTHOR=2.235, p=.017).
E-9 A FAE tiAF o2 3t BA A = U] TA Y
A(+)2] WS ™ (OR=2.106, p=.050), 5% 3-2]
Folle TadHA v A Zaksith oldt Axt= A
A F2o| A Y| WAL A7t EAH SR Fo5HA|
B UTH= AFRRO. 2 X AL A 7F 2| S W]kt
AR R Sh=thal e}y o Pk & Kot

l‘

Ll

ISE

_u_‘__

,rl

¢

l:l Sl
.r_}\
o

_.74)\

L

Ao
HYo

SEE A WA ERoA = AR LR {25}

A g,,}.% LHOR=1.676, p=.109), E-9 A FAHH-S- T AFO.
B EA A= e RS e S E A
Aolgko] &2 Ao LERITHOR=2.282, p=.049).
3t EH AA] FRo| A= FYekA] ARt
(OR=1.496, p=.143), F-6 A 2] %5 (OR=1.740, p=.095)7}
E-9 3H4 13 (OR=1.888, p=.091)0l| 4] T.5 & (+)2] H}5F
< Holc} ot ol 2fet kel Avb= AFAAE A
2 3 AAS AfolE of ol E R, A F
Az of| whet | eA oL g SRS O] kol
SAR SR Afolstial Tgshy ks B o] F
o] Zetd sl Holas Az AT art ook
/30 73 AA| oAM= AR LE folshA] o
QFo 1L} (OR=0.410, p=.104), F-6 A FAE A3t g
oAM= g3 9] A1 T ofafo] oA Hrk WA Yrebe.
] (OR=0.274, p=.042), E-9 A|FAT-S tjAto = 3 5
Aof| A FYgh wrake] A 7L ERl= 9t OR=0.216,
p=-040). Thit 2|8 - A FAAE oA 2| 717}
A QAL AEI A 7TAA B YF 5ol A= Ao
WE 7Hol gleng, o5 9=Ql o]l EALY] U
HE21 Q1 A3 Apo| = Elrfstod siAlst7 | ofl= SHAI7F lek
(€3

¢

dUEE

I

A7 AR

oo}

E 8 MRAZ Mo ME X|HEF o5 AR A7 24
W AA|ZE F-6 A9 E-9 g4
T2 A&7} 0.517* 0.541* 0.443%*
H2ALE] Adzh 0.988 0.723 0.850
A A r&7¢ 0.938 0.869 0.814
=y AL 1.274 2.235* 2.106 T
AR 1.496 1.740 1 1.888 T
AR 1.676 1.724 2.282%
AR 42351 8.386 -
A 0.410 0.274* 0.216*
S 0.950 1217 1.366
gt 0.403 1 0.379 0.495
ok 1.044 0.839 0.937
Aoy 2.923 2.567 -
A= (FA Q) 1.091 0.913 -
McFadden R 160 202 229
3 gosts <.001 <.001 <.001
* 9] kS Odds Ratio(OR)Y. 7 —.—Z]@.S =4kl
E-9 38 BFAE AFAE HEE Ao, FAEE qFEe 2 W W7t §lo] E4olA A

T p<.10, * p<.05, ** p<.01, *** p<.001.

- 568 -



QITLAXIY 2=l O|FSXte| X|FHA ofgint al @0l F-=4A-UAS A2
E3ord, 4704 BAME BRas0T A AR p=082). Wb 2ol 5okl zho]rt EAfgith
948; 7He) 5 H BAR S vmA oA A He SR, dore] he BRojake B9l
o, B T AR SATEEY] A BA A anE wgely]i ok thul ggke] B 1
o] Aol weh Afolgh P HYlth o] el o] F  oJg HFAE Ao L A7) ekon, A%
wEato] 2o Folgro] shte] @ole] o ABHO 5 Ao ) AFreidlo] TRH o] 9L 7Hs4do] Alek
2 A7) Rebs AR A T o w4 5 A9lo] gt A, AR FEL A0 2 g 2 A 3] HRA o] 4]
7o) ufet B aQlo] fato| b PSS AR mRaSZRe Ao R0l BA A 02 §o)at H()
ok wheba] A4 Bl A B4 Wi} BAH oz fof o] F4S LERTHOR=0.517, p=.005). o|2|at 7|
344) ehofrh ol guko. g S 29l Zadol Ykl L Fo6 ARAE A|9Jat BT E-9 AFATE diake.
Fersly| e, ojatel o)l et yre] o] WA 2 3k BA oA A A Lhehek. o] AR EHo]
2 9P 1esto] Ak sAi Past glck. A 2Rl A} B4 A|FAE Jehe] E3t ojRof o
Ak LHERd 32 obd M5 S moZct ok ma
24718 ZAlao| el A9l F40)4 S S ek T
o) Bgfo 2, Sgolut Hat uhe, 7} Wl AL5] 4 Y| ES
V. 28 4 A 35 23714 A9 S DA ST AL ok,
webA o2 ZAlE ] TAL A A AL A ssths
B AT ARgaR Q] ok, A, WS Qlwba Ak s EAE o Hek.
AFE| 2 9139) o) Eake] A FAlefet fr AFA] o A, S| TA T A BT B B
of theh A gFS sl olof WAT RS AE  Ajare] Aol ek Abolgh AbarS Btk AAEE
%02 BAslgIch 53] A A2to|ehe B 9le A o A= B AT JLTEE o] FAFOR fo
b ARolA 27 ZAE B AFA S o of2 7| 317 QkooLt, F-62 A|9ja Eiol A B Ao
ooz o] o3| of 2 Ao AFJFOR 2AH o 2o ARt o7t H(+) 9] FHAL B glon], B9
2 Aojela, A Y 34 MRS, B WA, BE-sh ARATS dAboE o B oA AR ETL 5]
Ake]- @R AR o] gt 247Tre] THALS B g ()] BAAS Uelyth o|ejd Ak o)l o]
Mapqct. 20 AP AT e itk Fiegate] 7o 250l P E 29lo] BE Ktk

A, AFIA S 2159 o] Ae] AR L AT 5
Aol 4 Aol etk 7] L

=2 |

A GRS B9 AFATL AR AR 2 1|52 1A
selos) bk A ol o AR 74
ol JrhH o= chepsl vhekitet Bt AR =
A6, o8, 2 30102 Aol B3Ick ol
3 Ak BUSH A7EAA 02 AHE Aol

Sef et 959l o] g ALe] S I A
Zo]A] S HolzEth
A, @A AFA ol Tt 2
ol Aol 5 BTk =4k RO FES 69.8%, WY
£65.2%21 B IR 42.6% % LERE o, x| o B
I 2po)= AR L2 {ol8t3ITh(p=.006). Tht AlFAk
A7) B 52 SAIR 2A A 3] EA A=
Aol Q=H|7} AR T W RS fAISFGO L 5%
ool BAR SR FofsHA] §FITHOR=0.403,

=
E4ol &4

SOL I REEE]

- 569 -

oA BAH Lpehks Ao] oluel, AFAIA T} 0|5
HHﬁ = Aok UjE o] EAo] ule} Aol UERd 71
£ HojZrh chih 2 2.4 71 51714142 2ol
14 24 o] o B A FA2o] w2 ft 3}
shga o 2 s34 glrk

}o] Ayl o|27 0 2 9]ae] o]F 1
XMOH et Aol 99

O O_u
mlm JN o

O
~

EA2) A

0.

FXL
o,
of

L
o

[*]
lom
r

S 0 ox
i)
ox,

ot
b~

S~

1,
H

AR

18
RS
Mo du

el Aol 2 )] el Ho] elsihe
P a7k glou), ol 2avhRe) o] & 7
Jﬁmm 4] o] that el
]oa o) gk} Abolal 3|2 3 A8t
Ae] B xS A,
ENRESS S EREE

N

ﬁ_
i1t
-lN Lo ge Ipr

24
1A

it

R



S3

A

37 9180 sLke] .910] HE st wek A5 A 2] ket
AP o] W astch A, -6 ARAE ASlat
Roll 4 5 BAYL Ao} k5ol fofat A
TS O (OR=2.235, p=.017), E-9 3+ I 1 of
A= Ut vlsko] &0l %] QT OR=2.106, p=.050)(&
8 2. whekA] 2e) B o] R Ao that B3 A9
TG Aol LX) ¢k, AR ol A Ao
31 Ao 2ol el 4 Qi 71815 Shjshs
A8 B} gk B, B9 1Y EiofA
FEs} RO fofat Ao B

(OR=2.282, p=.049)- A4 - A%}
7]ube] obgo] B9 A5AR0) k5ot 2

A, Bk aedizke) ()]
)7 gFto Ugo]éﬂﬂl =2

A

R

cE LTl
= (o o3
o =

o

lo 4y
%

o

Ql

HI ox mit oX ox

o f

2B o N o o R orlo
K
N

82052 7].7<L J:JE—_01—1:}~
Qmﬂﬂé%%ﬂﬁ
ohg 3 e Bast
ole. the o) A Aol 2% g
o2, BRIl B8 olFEA} of2 B B
ol o 4ol 9h& 7Hs = Tefslofof gk
T, & Aol A ol te A R
Z*( )9 WEke Bou #4908l Aol iﬂl Lt
wow, n8otgdolu 22X AL A =
Pt webd Si5el ol A At ng
LHAE Bk 423 115k HiM = &5 =AY
7178, AFAA M AE, ol U 22A7E 18
&, {Rikss So] 772 1 At
2 e 7} 9k
B AT em e S
7)o 7k 8] 9}l o] B} i HE
oF | 2| SJThe BASI O 1] F A S vl
Apo 2 EgkstA) gk ek B ¢l7e) Aag v
Aoz dnsisiAY, Aol
S 23 A 9] B sjAshrlolle A ATk

Is
Wl & A7

3t

hal

l:l
b
_ﬁ

[e)

Eu)

ol

=
1854

KX
o=

o

U

gl

l‘>

At 3, A7

of - 1A}

gl

ey}

=g

rr

=
=

obeg], & A9 ARA o] AR 01]*15
9]0l 0]F 1 E )7} o]u] Wo| 92l E| o] Q= 2| Y

A= s A= e Fa 7t Sk o5 Xl‘?‘%%
T oA FU - RS st e AHA o
glo] A oz 7Pt 3t &= glom, o] A9 A A=A}

- 570 -

£ SHAE | v gol EFE A, vt
oA ze] thgk 7|thel d4le] AR m=tof
31 A A JERFE 7 = v Rak 4= ¢l

S L }*POWE} Aol v|j1EF
oH ol L7 AR olak=

o} meb £
713 ZFo Lk Oﬂ:rLX47J—
B9 AR 4 412 F 4
w5 Alopo] EABEE, ZAY AAUR Al 4
ohfe A= Alope] mte o] 7}
] AlRto] QR NI E| LS H5Ao] ek e £
o Bt et
A, AA) 27} 18090 2 AR H o] 2|
AFAZE FE LA B} k. S5, 2 a1
@%%ﬁﬂhﬁéﬂmmam%ﬂ§ﬁﬁﬁﬂﬂ“
EHX‘] o Xl E]o1 0101 14'/\4 ZA]A xﬂ
e o oleB e Bue ﬁgw
A 351 TPl o
A=z

san Ados 4

2} B

| 7] 1l

=~

) 7o

\__0

Wl Y2 HE

oN o

&1’0

A

P

T

(r me 0

&\:OOIHH:Ié

2

O

—.LrAI

Ol
L o

1%

04-?01]*1 /\FQ-?P
AFAHE Hr| (e R ES- o =
Ap2 ol 7Rkt Al AFAA dloll A=
A 31-8-6] ot AR 94 A4z 50 Aot
Ak 2 A2 Al A E‘l“]ﬂ ol AF o] &
A7 Z2F5HA] Fret it dAIZE Qi ok&E, A1
ZF 2o g b7 AlFA A, A1 e
7+ @ olo] oaf o] AT AH g x| LA A0
*}Oﬂu} ol R v} Ao} g ol

o2 FA5P7] o 7] hZelch &

TollA HES Fazt it

s, E:?ié%*% ool 2afo 2 2A5|o] 23714
A FAA FEE etshA] Zokqie). FF A
oAM= 7150, S5, 2 HE AEAE 2 25714
AR BAY 5 A S5kl
Beygt g avt Qlck

oHAlA, 2 ATte 2 g

el of HU
Mo 1% fr o

JN >
1—1*
£ rui

=

]



o BARG OB, Mg gHi AR AT g ke
AEs}x) Zojoch o) Sol, Bl BAY-L BRI
o 4 AL vlA7I R, 18 QAo AT
=2 e A9l A3 ) A5 Ao] ol
QAo ol2fet - AT AE A 58 WE Be
7} okt

) AYRITE 7 FUSEAT, U ARAT, o, o

FAEEYT, AYFE ApAuAh ez A9
2) &= YSAFA L AR GA] 9=l
T A%, 7120l wEt 5w 7 1R 0]
*}017‘11/} A A HhH] 5% ol Al T+
oA 2025)

"J:r”“\xl‘?%‘ A7 A=e 202140 H2E =9-
AlEe Bz 20199 $A FA =5
AEAFAGE gz 20219 A Jod &
5 283 219S gelE

TE A D750 v H-2(3-23 )=
2026'd 295 Aol FE(F-4) Bt T &3
Y. ook 2 Ao AERAF AL 202498
2, 5% oldY 7|& ARAA 7l w £4E
A&t

FANE o]WA, https://www,.new—zealand—
immigration.com/blogs/migrating—is—an—e

3)

4)

5)

motional—journey

6) B ERA] HAT $HA F TerlsAe
Sfgehs ARAAE E-8, B-90]0, HELo]

sgehs AFAEL E-1, E-3, E-7¢). FAIZ|
Gt AF7AE L F-2, F—4, F-5, F-60] &
z3He

=
n

UE

ey 1=
T'_'?_‘l

=rA|o]57]7H(International Organization for Migration:

I0M), 2011, ©]F=g-o}APd, Al2g, 1% IOM o3l
A A,
A%, 2017, 9|=+9] A&l A )z A Hel,

SRERA PAGEAR,

- 571 -

[\

== 201, 11(2), 103-138.
CIEC L RS RE DR
-5k, 2023, AR QI
B2 oL, ok
3 B2 7
CERCN Zsflols Al2z<(2011-
05), 1% ol
942, 203, “9)FH1%

9 AHE7, B9, H2)9} &
s AstE, 2(1), 183-206.
2l ol 2@ - 2w Aok 225, 2024,
= §I%F Y=4l olFkeT A AFAE L A
2F Bt A, A= EATY
T o)A 2025, “LES|7HA] HIHEHG(E-9) =
Ql FEAL A WEEe} o] 5 ko] WA= 9
F qle) Bt AL A ARk ], 37(3),
171-194.
o]-&a), 2025, “9=+¢l GaHQ] ol AX Y FHA} A
ol TR AR A BetFet thestaS, 14(4),
435-470.
A5, 2024, “F AR =2l A
H| A= G 28l Bl EA- = 7kaST
Aoz AHAL, 40(4), 57-74.
A - ARG , 2019, TAFBEFS 95t 9|wol
AlFe] FAAA AL A, AL Sy
At

=93], 2024, “Fh= o|ul A o] WA e} A A
SEhaL ofAJotA-EA: ofAJotol AR A|5E] R
718 A=A,

2349, 2026, “TFY A71AF o]

ol

‘j/\

&34

d ‘ﬂ]ﬂ% 5

cBIAE

Fyle] AZA o] st

olXlu} A= o3k’ x| A3 s, 27(1), 113-144.
2419, 2024, “F7HA o)A L A OlNIA K9,

2, Ego] Sl ek A58 uiRt AR A
Yoo ol AL thFoR! A AT 40(4)
91-112.

[e]
H2g

JF Ao gul- 2 o] -
87194, 2025 TS

n}%ﬂ7}+4 Ayl ge Aot o



2914 1G], 2019, ‘T 9l wEALo] A% o]

F AA Q01 shtel sl 42(4), 121-141.

719, 2025, “o]FR1 A& HFof7f A58l Ak 7
FEE AHIE SR golulsh 12(2), 175-206.

PR, 2025, 2024 AYAA DA =la=1l =}
(2024.11.1. 719), A1 FAHLAR ALslSA] At

Basch, L., Glick Schiller, N., and Szanton Blanc, C., 1994,
Nations Unbound: Transnational Projects, Postcolonial
Predicaments, and Deterritorialized Nation-states,
Langhorne: Gordon and Breach.

Brown, L. A. and Moore, E. G,, 1970, The intra-urban
migration process: A perspective, Geografiska Annaler:
Series B, Human Geography, 52(1), 1-13.

Levitt, P. and Glick Schiller, N., 2004, Conceptualizing
simultaneity: a transnational social field perspective
on society, International Migration Review, 38(3),
1002-1039.

Oh, J. H, 2003, Social bonds and the migration intentions
of elderly urban residents: The mediating effect of
residential satisfaction, Population Research and Policy
Review, 22(2), 127-146.

Speare, A., 1974, Residential satisfaction as an intervening
variable in residential mobility, Demography, 11(2),
173-188.

Speare, A., Kobrin, E, and Kingkade, W., 1982, The

influence of socioeconomic bonds and satisfaction

-572 -

on interstate migration, Social Forces, 61, 551-574.
Wolpert, J., 1965, Behavioral aspects of the decision to
migrate, Papers in Regional Science, 15(1), 159-169.
FAHE o], https://www.new-zealand-immigration.
com/blogs/migrating-is-an-emotional-journey
(2026 7€ 209 )

B, 2003, TE Q- olel g BAUN, 29 W V)%
https://www.immigration.go.kr/immigration/1569/s
ubview.do (20244¥ 6 20 7AH)

AHTA, 20259 99 24U}, “T-&3]7HA v|AF A
HE oA 2% 36%7t A TF

WA 3], 30147, I FHATYR 5, TEA Y-
A1 AT (o] Y: hyyou@krihs.re kr)

Correspondence: Heeyoun You, 30147, 5 Gukchaeg-
yeonguwon-ro, Sejong-si, National Territorial
& Regional Research Division (Email: hyyou@
krihs.re.kr)

EnysY: 2026 88 24Y
A=Y 2026 98 25Y
Axfeby: 20264 9¥ 28Y



DOI: https://doi.org/10.25202/JAKG.15.3.12 st=x[2|stg|X| 158 35 2026(573~589)

B $3U7 AR QB BN Sk 342 A

wgape

Analyzing Consistency among Types of Mobile Network—Based
Floating Population Data: A Case Study of Danyang—gun
and Cheongsong—gun™
Yongha Park™*

0 B dFE 5UT o]F55Al YRRNA HA 78S Helste] 4t % FEQT AR IF dHE HES L, AR 28
Al Aok & AGS AABRE AL FEoRE i) o]E Y3l T HEwt] 2019~2023E 50m x50m A& 7]8k
, , d ARG &85t 507 F1HA % Heleh A Tl H5F, A T ko] HA 2 A

o] IAE BATt 4 At A, Al AR 2|9 9] FE AR FARBIA oY, 84 AR F1A BE

=4 B
B9V} A1 WS1on, of Aol o] G2 2 8] Wigol A0 Bk, BA, ARMEE AR T
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Aok B A AR 2F AHEAE SEAT FEsh A24E Sokowl, obe] F1bd AY)geke mlth A, Arjaiziel
A BA 7 AL REATF FRE BATHE oFSEAL Yol vhHSIct, olejd Aukk B4 B wet fEATY
F0E B W9Ieh 3o HolB FHslel ARE BEF R %S HolEet

FR0{: o]FEA AR, SEAT, AR AWK, A% W) L4, 1A A4

Abstract : This study examines consistency among floating population datasets derived from the same underlying
mobile network data using different aggregation criteria and identifies considerations for their use. Hourly,
day-of-week, and sex- and age-specific datasets on a 50mx50m grid for 2019-2023 in Danyang-gun and
Cheongsong-gun were used to analyze spatial coverage, regional totals, discrepancies in cell-level values, and their
relationships with local characteristics. The findings were as follows. First, regional totals were broadly similar
across the three datasets, but the day-of-week dataset had the widest spatial coverage, and the proportion of
cells with positive values only in this dataset generally increased over time. Second, pairwise comparisons restricted
to cells with positive values in both datasets showed that the hourly and day-of-week datasets had relatively similar
value distributions, whereas differences involving the sex- and age-specific dataset were more pronounced. Relative
discrepancies among the three datasets were greater in cells with lower floating population estimates and exhibited
positive spatial autocorrelation. Third, associations between relative discrepancies and local characteristics weakened
or changed direction after controlling for floating population size. These findings highlight the need to distinguish between
spatial coverage and differences in values when using these datasets according to the purpose of the analysis.
Key Words : Mobile network data, Floating population, Data consistency, Grid-based analysis, Spatial autocorrelation
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AGE | 151,612,538.99 6,064,501.56 (726,569.57) 547,790 276.77 (1,268.52) 7.44 | 2697 | 116.56
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A4 | WKDY | 88,985,315.00 3,559,412.60 (538,661.30) 662,297 134.36 (555.20) 2.16 / 10.80 / 58.12
AGE 88,242,373.58 3,529,694.94 (530,926.95) 447,936 197.00 (666.00) 8.99 / 30.07 / 116.87
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A2 %7V ;wzwl ol= i E ARel 5T

o] OARSIA|EE 257 Qo) AR SHALeF U By

Al 427} B w7) wj 2otk iyt o| 23l Bl m = R E - A
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2,59 91219] Aol A Lrehihz 22 7k ghe] 2ol o
= AR AT AAE o= A E el
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N 1o
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L
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O

O

W3 A22 Aoz Ks 7 % AN 1 AT
= A9 9] BE 1A Yof| A TIME-WKDY, TIME-AGE,
WKDY-AGE 7+ B3z 2po|7} 343t w3t A% me
oA 25k tH(p<0.001). S AAF Aol 4 & KS
E 72K D)-& TIME-WKDY 0.18~0.53, TIME-AGE 0.08~

B 3 e

0.13, WKDY-AGE 0.10~0.480] %} 2.1, WKDY7} Z3}
B F AL D= EA717HES AR 0 7 F7ekgl
t}. w33 Az} AA 9] D= TIME-WKDY 0.04~0.09,
TIME-AGE 0.03~0.15, WKDY-AGE 0.04~0.14%].0.
AR TR IS O A A EA RO A 24717t 5
Qb MG Q] F7F FAI7E Uebth AR E vl st
H, FAT AR A= 5070 A1 - 23 F 49710014
TIME-AGES] D7} 714 Wrorel ube, w23k Zzjo) A
L 477lo A TIME-WKDYS] D7} 7F4 vkt 19 2
O] S Al A 1 A AT L, 24 9ol A= TIME
I AGE7}H A 0 & §AFsEIL WKDY 7} o5 & AH&
Hr} g2 HQlof Rk v, Aad wye A=t
o] 7F B o) A= TIMEZ} WKDY 7} A 2 0.2 §-A}8)
I AGES}E] zto|7} o] e FiTh

T A9 Aol A Yeh= AFR 1F gk Aol & 24
B 910 EUR| e HEste] metsty] flsf, AEAE 1
A 731}°ﬂ/ﬂh AbsDiff20 2, A 2F=.9] m7at AR}l
A= CV, & ArEsto] Hate] 27)9k F7H A7)
& A EQTHE 3). Y Wdh-Z A 71Tt A4 Wt
3} AbsDi 2= TIME-AGE7} Tkt 2.06, 43t 2.00
°2 71 =9ko ], WKDY-AGE:= 7z} 1.429} 1.37,

TIME-WKDY-= 72} 1,259} 1.270] 9 th(d s 2o gto]

ZARfo| 4 kel HX} X|HOf| CHet 71ESAI2t Global Moran's |

a3} 71&%A Global Moran’s 1
X
A4 b Hla A= B B
A3 i AA2/A ARSI s
(FEHAD (F]2=~Fd)
0.24
TIME-WKDY 1.25 (1.37) 0.46 / 097 / 1.69
(0.17~0.51)
o 025
AbsDiff; TIME-AGE 2.06 (1.91) 0.85 / 1.68 / 2.90
(0.14~0.50)
i
0.27
WKDY-AGE 1.42 (1.00) 0.61 / 1.25 / 2.06
(0.14~0.33)
0.47
CvV, TIME-WKDY-AGE 0.07 (0.12) 0.00 / 0.02 / 0.08
(0.42~0.51)
0.25
TIME-WKDY 1.27 (1.23) 047 / 1.01 / 1.78
(0.20~0.48)
o 025
AbsDiff; TIME-AGE 2.00 (1.75) 0.83 / 1.64 / 2.85
PN (0.17~0.46)
;g oL 0 26
WKDY-AGE 1.37 (0.97) 0.58 / 1.20 / 1.98 )
(0.16~0.33)
0.47
CV; TIME-WKDY-AGE 0.07 (0.12) 0.00 / 0.02 / 0.07
(0.42~0.54)
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FEOYA] of] ZHS 1 GITK(p=0.001). AbsDiffe*©] Moran’s
1 B2 Jaso] uhah whoFt 0.24~0.27, 34 0.25~
02601125, CV, &= 5 2|9} B 0.470]94c}. ¢V, 2l Y
H Moran’s I'= TR 0.42~0.51, 4L 0.42~0.549] ¥
Q2 Uelydt] o]= 25 X3t W= WA g ARJof A
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WKDY)Jl A7t 8 Q1 7]t B Al 242} 723t o
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o] A 22 A 1A Fol| £3FH oL, T B F Tkt
o] 4] 2019 94.51%, 2021 92.17%, 2023 89.75% =,
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ot Ui 2= A2~Al4AFoll #2519 0, A5AHo
Fgsh= AL gl9lch ol A= xﬂ*lﬂ Al A el A
AT AR A EAF A 2 2 Al Fo] £ %‘—5401
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F& whef o] o R AL A 713} 2| o] a2
ArH1E 1 Z2). 3hd WKDY THE SHAX
FRroNA A iﬂﬂﬂﬂ%%ﬂﬂoi
Epto o], Al A& B sk OIEW
2 W 9lojl A TAE QI o

o 3O
01

b fu oo
2 o
r

I Intersection

= m— e

(b) Cheongsong-gun

F‘opulatlon size decne

I3 3 8597 72 2ol

- 583 -

10

1 2 3 4 5 6 7 8 9 10
Population size decile



(a) Danyang, 2019-08 (b) Cheongsong, 2019-08

(e) Danyang, 2023-08

0.00 0.28 057 085 113
CV: TIME N AGE N WKDY

Ny

W WKDY only Other active Inactive

O3~ 4. 2019, 2021, 2023\ H 89| REQIF XE 7t CV, 9 Sty Bt (xf: Heh 2

o
o

584 -



P Ao 5
o eV, 8k A
WKDY 5 8 Z2jek w3 24l

ulas}eict.

3. A=

7t
[ =
2 24

A& 7 EUR] FdT A B 7 BAE 45U
24 W) ZH-e LHale] A ottt WA A &}
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Atk Theo 2 B4 W97} Tk F AR R} YA LhEr
ik WKDYe]| F23}0] 100mx100m WKDY tH= 24
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CV, 9} A9 B4 Hiz=0] Zho] B 3ol g = A2 T A}
O 2 GeAASE AMET A F A B QI
ZAR} 47 A3 SR ETL g A HA) =
2 Ao Uehon, 2y ma7hx| o] Aejebs oF
O] TAS W HTHIE 4). o] et A 2] ke & x| <]

1o

RO L

4
5
o
44
t

)

"
i
oX
o
2

Hm

El
E'

1_.

e

_\_.

£ Arjuiet o1 .
—E%j =272 & A
JoFo] v glom, o] 2
*i%ﬂﬁ fAE A = §
FeAU =R
ﬂofz, | ERg oL, B
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o S Afri )

517 st o e,
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B= A oA A= )Tk ¥ 500m of W A H2, WKDY %% 24 A3 HelA= oV, oA &
W& LA 2] BAE Bo, I A7]= 3 IHFBAI7E 2 A] Q=T o] WKDY T 2
Aoz Aghrheokd, 4T 42 013, ~008). T A4 AAsk BT e Ao} EAS vl wALHGE 5).
I 4. 100m wTE Zxte| CV, 2t XY 2t Chaglt 9
A4 Ao 54 W AT Bt A BH(EEHA)
Q1 7L(E) —0.33(0.02) 0.03(0.02)
AR (%) —0.40(0.04) 0.01(0.03)
Thop T 2% (km/km?) —0.24(0.03) 0.07(0.01)
H2d =279 A2 (km) 0.20(0.03) —0.10(0.01)
7 500m oy WEAH A FA(F) —0.13(0.03) 0.02(0.02)
l72() —0.31(0.01) 0.08(0.02)
E ) —0.37(0.03) 0.04(0.04)
HE7 T2 % (km/km?) —0.18(0.02) 0.11(0.02)
A2y =279 A (km) 0.16(0.02) —0.13(0.02)
B3 500m ofd] BFAE A FACE) —0.08(0.01) 0.01(0.02)
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A Study on Long—Term Changes and Spatial Reorganization
of Grade—1 Zones in the Ecological and Natural Map
of Gangwon State: A Comparison of 2007 and 2026*

Hye—Yeon Yoon®* - Wooseok Oh***

9 1 B A= 2007d 20266 AE-AAE 155 HES o2 U] 47141 vy wistel 37+ AH B4
A5 U 18] A2 155 WAE WSE APkl S-S Bl fAA Y, Al HUAY B 155 AlYA
A& ?%6}3‘;2‘:4 FAE&T} Jaccard FIRARES B8olo] TS g HrksT), 4 A 153 AL 20074
3,901 Tkmol|4] 2026 3,519.6km’ = oF 9.8% #A4stgon, HA| SAE-L 60,2%, Jaccard %{H‘%A}E% 0.4630.2 ERE
o}, Wilcoxon #39] AAolAE F A 71 Al-2d HAES Fofgh xfo]7k Vehx] okt L}(p 0.284), Spearman
=TT =A JERThp=0.829, p<0.001). =3t HHE e} Jaccard FFANES HIFORE A& Y] 71| 7]
WP o8 LRsIG m2E diks - AAE 15H WY A7) WskE BrIe of WA SN okt 5 311
FA B QEE TA 12 Favt des HojEt

0] e A, ZhA S, A7) W}, FH A, Jaccard FLHARE

Abstract : This study analyzed the long-term changes in area and spatial reorganization of grade-1 zones in the
ecological and natural map of gangwon state, by comparing data from 2007 and 2026. Changes in the proportion
of grade-1 zones were calculated for 18 municipalities, and spatial overlay analysis was conducted to identify
persistence, gain, and loss areas. Persistence rate and Jaccard similarity were then used to evaluate the degree
of spatial change. The results showed that the total area of grade-1 zones decreased by approximately 9.8%, from
3»,901.7km2 in 2007 to 3,519.6km2 in 2026, with an overall persistence rate of 60.2% and a Jaccard similarity of
0.463. The Wilcoxon signed-rank test indicated no significant difference in municipal grade-1 zone ratios between
the two years (p=0.284), whereas the Spearman rank correlation was high (p=0.829, p<0.001). In addition, the
municipalities were classified into four long-term change types based on changes in grade-1 zone ratios and
Jaccard similarity. These results indicate that long-term changes in grade-1 zones should be evaluated by considering
not only changes in area but also the persistence of the same spatial locations and the degree of spatial reorganization.
Key Words : Ecological and natural map, Gangwon state, Long-Term change, Spatial reorganization, Jaccard similarity
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Accessibility and Service Blind Spots of Rural Heatwave Shelters
under Social Boundaries and Settlement Structures:
Evidence from Older Adults in Chungcheongnam—do

Seohyeon Lee® - Hayoung Lee®* + Sock—Ho Jeong™** - Jongchul Park™***

29 1 715 H3te] H3lo] weh TP FE AY 1Y Al MSshe A% HELE Fgsta Ak s FHAdEE
R nhEBte S4oR SdEY, SR o 7k oA Aeo] HE7E EAsE el TS Apilo] &35t e
e HEE ol&she Aol 3ot 71E9 A2 vt H2A ke & A9 A ML ES Ao 24T 7140
Aok, & d7e A B BA WY oFel e A2 B7F 2 AolE vlastal, AH|A ARAT ) A
B4 8UZ ZHSIAT ARIA ARZAde 24k AF FEjeh g 2 31 S99 DS BRIEIc) ol dike
& FUAHE Aol Tt A2 ZATF obd ARRA A} 724 33t 5] B R Agsle g 7
A EAYE H e e A 4 T4 FA FFolA glolu, et A F2Y B4

i
f A = .
ZR01: Eq, TEAYE, WEYD B4, 193, Auls A2

Abstract : As climate change intensifies, heatwaves are becoming an increasing health threat to the elderly
population in rural areas. Most rural heat shelters are operated centered around village halls, and even if a shelter
exists in a neighboring administrative village that is physically closer, residents tend to use the shelter within
their own administrative village. Therefore, the existing conventional distance-based accessibility may overestimate
the actual level of service in rural areas. This study compared the differences in accessibility evaluation results
according to whether the administrative-neighborhood boundaries of Chungcheongnam-do were reflected, and
analyzed the structural factors that lead to service blind spots. Service blind spots were closely related to structural
spatial characteristics such as dispersed settlement patterns. These results show that accessibility to rural cooling
shelters is not merely a matter of distance, but rather a community-based service issue that is shaped by the
complex interplay of social boundaries and structural spatial characteristics. Future heatwave response policies
need to shift away from quantitative expansion focused on the number of facilities and adopt tailored strategies
that take into account residential structures and regional accessibility characteristics.

Key Words : Heatwave, Cooling shelter, Network analysis, Elderly population, Service blind spots
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Changes in the Transportation Route Between
Jeonju and Samrye Section™
Sungwook Cho**
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Abstract : In this study, the transportation route from Jeonju Castle to Samrye Station in the Joseon Dynasty
was identified, and regional changes were examined according to the change of transportation routes after the
opening of a new road between Jeonju and Gunsan in 1908. As a result of dividing the transportation route into
three sections, first, the main route from West gate to Chucheon seems to have been used; West gate ~ Gongbuk
jeong ~ Sup jeong ~ Sanggari ~ Chucheon in the Joseon Dynasty. In this section, new roads (Jeonju-Gunsan)
have been opened since 1908, and the routes have changed to Joseon route, Taepyeong route, Paldal route and
the cross point of Jeonju Stream has also changed from Chucheon to Yongsan Bridge. Second, the Chucheon
~ Hannae section used a route from the Joseon Dynasty to the Chucheon ~ Donggok-ri ~ Dongsan-ri ~ Gorang-ri
~ Hannae. In this section, regional changes were significant due to changes in transportation routes, such as
the change of the route in 1908, and the change of the road junction from Guju Village to Dongsan Village.
Third, the section between Hannae and Samrye Station was a line that connects Hannae ~ Daecheon Village
~ Chalbang bridge ~ Samrye Station. In this section, there were regional changes such as the Mangyeong river
railway bridge and the change of the center of Samrye Town due to railroad station.

Key Words : Transportation route change, Regional change, Jeonju Castle, Samrye Station, Jeonju-Gunsan new

road, Chucheon, Yongsan bridge
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