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A Research on the Identification of Megaregions and Difterences on Their
Growth Patterns across Regions
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Abstract

The focus on urban development in major Korean cities has led to various issues, such as the concentration of
population and industry in large cities and the consequent decline in smaller ones. Although extensive research exists on
intercity interactions to sustain small and medium-sized cities, there is a significant gap in domestic studies concerning
megaregions—spatial and functional connections between core cities and other regions. Megaregions provide advantages
in regional labor and capital realignment, which helps overcome the limitations of relying solely on metropolitan areas
for growth. This study aims to define the concept of megaregions in the Korean context by examining their identification
and the effects of growth dispersion across 159 municipalities. To achieve this, the network constraint index is used to
identify first-tier and second-tier core cities, and the MFPT and DBSCAN algorithms are applied to pinpoint megaregions.
A comparative analysis of growth indicators between megaregions and non-megaregions is conducted. The identification
and delineation of megaregions are expected to stimulate discussions among stakeholders and highlight disparities
between megaregions and non-megaregions. Furthermore, this study offers implications for the sustainability of small and
medium-sized cities.
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ek diEA S EAREE S35 A7t Ak 50l
dEAlC] FAEE o 78, B 5 IRt EAEAIE o718kt
(H=F-34, 2018). ERE, QL] Fwto] 2o AFSh=
S =l AR 1oL, tiFEe] FAEARE A
g st REaU WA gA g S FH
A 7ol Z3 TAEAY EARAE ATl B7RE 4

AcHED <, 2013), ©] T2 FAEAQ A&7HAE A3
ARE& FHoE A U 7150 A3 dAE] Q3
Hal= g3 YEYI Ao "ao] RAEIrHol 42,
2002; Z341uH, 2004).

YEYA EAo|2o] ©2H EA] 7F ARG E BAE
o] A2 O 7]5& AACEN As s = P2, A
AL Bl ZHoA 1 Fao| FoiEc(HIEA <, 2015),
b, A ZHYESA 752 APl BA)7F obd ol BAE
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H7H2|E AlE 3 AN 7HETTHEO| xjolof Eet A

o] A AT 4= QUrh= HollA Do)y, ] 7F opfst A
32h8-2 7|E AP PAE BE5H 3laL 7153, BAFLE &
3= R oo ATHAS, 2017). - E3F FARH
o] EAIAEA Loz 2FAA AYS AASL glow, HY
Y 35 AREAE FAoE AR AE 248taA}; =85t
3l Sk, ok, 2F AL ofF Mol f-adR| o djsto
EAFYST TY digte] AAEAL gl A A 9, 2022 4
B, 2022), T3] FAA Yo AP AR ohgt FAl=
Al 2 AA 9 71 9 2|99 F1HE, 7153 HAE 2vlsh= w7t
2] (Megaregion)(Ross et al., 2016)°] /3 E5+ F2J317] v}
oHE g Ado] Sirt.

7 HE Al 7 A AAE S8LEZEA 274 ¢
A4, 1 39 B84 Aot 4AdA - FAA, ABlE, 514
ol @A, &7 A 5 W AA | gt #o] gleeke 35
o] e 2= A9z HAF 4 Ach(Ross et al., 2016:
Woodall et al,, 2023). W7} 4def| gt th=e] A=
249 A2 nFE T gk 35H0] EAg=
gl(Woodall et al., 2023), tj7}2]4 3¢l 2% olZel= 7|%
A GAE A3tk Fa% sUoR =AY L 58
A9 §4Y 75 F AR sEaE 7HAE = UHRoss
et al,, 2016), T, t=AlE 2HHoA FHEAS] HEE= 73
A& o] Al AAo] o FFE vlE 4= AL, w7l
29| Ae FU3 AAFEE T3l 2AEE AYUshs di=Ad
o dE] gAY R Q8 A= e 9FEE L
Wtk oA di=AldR AfolE ZH=tHFlorida et al.,
2008). °ojekze] w7k W A=A}t weA gL 7154 A
AE B8l 4 A& Ak 584 &8 9 XY A 735
9 olFE 7H 4 971 WEol(Glocker, 2018) AlZel 3l
o) 7pe] el tigt AlZhE 7HAlE Aol BRstHRoss et al.,
2016). L2}, I AT-e] -9 Al He it =0l EiUE)
o|FojZ|aL glont w7t ol gt =07t BEshn, EA] 7F
AN FEo} vl B9 HEE T o w7l
izt =271 B 8743k Fart gl

7|1E ZA I IRAE s FHEAE VISR 23 A
g, 7I2% §& 3esle] LAEE AR Ay EHE
(2012), 511 €1(2014) 52 A7 FA=AIS AL F
AOE EAIEE AAshe ol - 2 EA2016), HE=F-2HA
(2019) 59 A+2 FEEY, F=F-2FA(2019), o3E ¢
FA4(2016) 59 AT vEEZ-A4] EF(Markov-chain
model)}& 53l 2t} T2 7|E02 BA]- XY 7F AAEE
7153 729 FH = AEslal SAHE ARSIt Alold
o ARGk, 7 A9 7]l digh a7t viv|Ekal w7t
o] P4 7FsAS aiAIgt Aol AZE o), s=dy} RAREY
j7)7]5-& &3l S8dol UEHA AHRAZA 2L FHA

7t BAERR(EEA <, 2015) AT A EQ] A $1A]
B Al A S| g8 FAlel d7EA gAdel 7lofse =
Al & S50l 5L 2avt ok, B3 w7k 71E =7t
TolA o] Fo1 R gt ZREe] AR Y Aol A FHQ |
7H WelA dofid 4= 9171 ml2ell(Florida et al., 2008), H
A Ul A9 A AR seol it £4E S8 R vIES
3E = w7k W AR EA L i FA] S 2F Al A] 53l &
g AT B art Al

b, 2 Ae | ol By dEA 71 A dAE
st dizi|e] A ) O FAE Bk, w7t
L P e e s e e BUAS IR = o et S el
olF TSk Zle H2 02 jitt, ol 93 WA, SHEAL
AAE 2 FHTHEAL 819 THEA AAE Hefst
31, FAZAGAE FH O TIPS A6l vzl Ae 4]
3ot ofF- w7k ) Blu)7 ] d 7t R E WSS b
wEAste] v7ke| o] g4go] A Ul AL SR At 5 4
7 gjele] Apojo v} YL 24 £ A= =l w7t
2l EAet BAE skl WY Wi BA AF wiEe] Aol
ERIFre =N A ol BAAL It =2 B} B SEAFY
A Ao FAEA] o3 wetbef] ok AARE S Al FSHaLA} jick,

I, AT L O|E HE
1. H7127H ol & 8o Fa

HEAlHE(metropolitan area)®] 204|7] S8 o] F x| .0.
2 A Gottmann(1957)0] ‘w22 &) A0 /ES A
AIBHAaL, FAlO] =7 BRE o AR BAA TR 4R Ad
o] A A= FAHA|H AYE=AIHA gt =271 A= Ut
(Ross, 2008: Hagler, 2009; Chen, 2021), &, A=A EE 2
Ashe &0l HIZHAE, w7 E -2, Hw7Ed § st
Al AR EL ke - A FaMoe EFSIL EE5Eo A
£5= EA7F 91ol(Chen, 2021; B3 E 9], 2020) & H2&
3l Suiell AgEe w7t Fo7t AR HEE 2ot
(E D F=).

1) HiZ2E2|A(Megalopolis)

HZAZEZE]AE Gottmann(1957)0] AAE E 2R diieA]
A9 AA|A 47l o3 BE M= =A FEIE Qujsial 7
AH sHE RS BAR-9AE A9 dBHYU AR E
4= ek, 3, Gottman(1961)- Q1AE ti=AlE A9 o
BEIAE AHofsiy oy EAAAZA FET A5 R
A AzAdAgo FH&oF okl R EEE <, 2020).
Gottman¥ =4l WZAZE A7} F4= = AFE3 7o
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Table 1. Features and definitions of large urban areas

Features Megalopolis Mega-city region Megaregion
o Two or more urban systems Sprawl!ng central_cmes _ Multicentric spatial structure in the f_orm
Quantitative sofierad toaather decentralize, spreading their of two or more metropolitan areas in a
9 influence to surrounding cities softened form
Sufficient continuity and Similar features clustered Strong functional alignment and common
Qualitative internal interconnectivity as a under the dominant influence bonds, including socio-cultural, economic,

multi-nuclear city system

of a central city

and environmental linkages

A 8 A gE0] =7H R =412 A Fadt AR R 75T
Aolghs ovlE L ATHEEE 2, 2020). HlE2ED L
T 2 EAE QJulshz 2 2ofolA miRicks HollA (Florida
et al., 2008) 3hto] EA7} e d ez ojsfd 4 A
g & ol EAAAE dEstEE AL AuiRtths ZofA
d7ke] ] Eo7h =] ekal 7T E R 2, 20205 Ross et
al., 2008). &, =4 9] =07t AHE YISO 1 FAE FE
3] gAs}7] ofFrh= A7 ArHGeorg et al., 2018).

2) Hi7tA|E|-21F(Mega-city region)

H7HAE e dRtEo g dA] oo RS A, AT
1,0005F § old<] At=AlE Quistx|gt, T oA =9
53 Qe w7 EE 29 AREAIE FHeE AEE Y T
AAE FR3Ms FHY ou|2 B Ao egsichEd
9], 2022). o122 ZHA Athet FUEAIREE HA A
Fo] £ ZAZ O Yol BdEe FEE Yrishe Hall
and Pain(2006)2] |7FAJE]-2]H& AMEEH= o] A -FE 4= 9l
t}. Hall and Pain(2006)& #I7HA€]-2]782 207] - 507] fEA]
0] 293 g Z4tE0] ey, 7JeAes AAE s ¥
HE Fofsle] SHEA FHoz A Eo| AA 44T =59
7153 &30l gt A28 S0 Yehdrial F3i o]AY
7N E - H2 QbR o2 T FA oA HFsE 24k}
(concentrated deconcentration)7t YERATHGuo and Liu,
2018). ol =S HHE=AlE d o353, =] F4EAE
9] 7% AlE-23of digEriar & 4= Qi) v|7HA e 39
QE2AS AFEE dh 7 E-ERe] o, &2 22Y
HEYS Q284S A= FHEA dEo| FHEASE EH Y
sk, FH F8 EAES 22 94 & T3 dgt 24
AL AH|2Y ZZo] A EICHEE R <, 2020). E3L, o
7HE -2 A2 AA=A] 28 0IA FEEA| 23 OE A1 W47}
A x|, YETES TAEE d7pAE -2 A=
FEHE 7H FHEAZL glo] FHEAL 7153 dAlE FHoF
A 3 A Wl =AIS T R et 2 s e
712 FelE BItHHall and Pain, 2006). °|A# #7}A1E-
A2 =T SHEA| 7o) w2t AP FAEEFoR
TFET & & Ao}, it FHEAIZRE Q] ilslo] 93]

24 "ZEAE], Hs9H H7E (2024)

1 Fo] FHE A=A Eo 2k HollA & ol =AAA
7t AEsiEE Wd=ET L N 2ol 9121, Taylor and
Pain(2007):2 w7}2) 9] AT} E4 ESF chartal AF3h
i e B2 gof FEof gz a4gdo] Al7|Hn

3) til7}2IZ(Megaregion)

H7}e)dolek= ol 19904t Fotr|oke] Adigk x]23
SHA, qExF o F=0 F 44T 4 A AAFE, 429
Ti1-AP Y AR AFHF 2 B9 A e BASH
7] $130 ARS-ESicHERE | 2], 2020), H71e]He] Aol A7)
upc} AFol3hA| AM-EaL l=d, Harrison and Holyer(2015)%
Adigk QA7+ (Mega-city)2t 2192 EAIZHHRegion) F 7}
A2 3+ %= Population-inspired mega-city regiono|z}
al Brsl, ojd2- o= oA AgTt viztAlE -2 dat &
T2 = ot vH, FejA QA SHA vj7ke]dE HEE A
%A FZ(parallel macro-structure)(Florida et al., 2008),
aEEg 9 Ao o3t gl H FAEA 71| FE YES
2, q=AE 7H 3% AAE A9 (Ross and Woo, 2009) 5 &
ojifo] EAIAA7 AEEE AREALE olE2F EYE
7hejAo] WHEolE AL a2 uf, & o] dieAld 7+ 4
AE FHeAEE v7EAY FejH FFHeE Hi Ao
elgsict, ok, v7he] A2 Fejd] S-S dol 744, ZAAA,
#3H4, Ql=Ze}t 58 F75kL(Ross, 2008) 71E =7} oA
o|Fo|Zl AR IA F = Ao A Y o) A &
A2 w7 HollA dojus 59 54E& A=t o8 F
SHA o7 HE & ol tiEAlEo] FAAI} iAo 7F
23 244 92 05 59 =83 94, AE-E34 94, 3
A AA, 278 Al e 358 52 2= ATddE A%
Al(Ross et al., 2016)= 3 FAof| gt o] gicjel= &
o i aE e Aoz Fod 4= it

2. M7k AlEe 32Y
1) Hi7i2|xe| 524

AlAIReE EAIRE 3ol mhet A 7 A2 7 A 4
& dol AFHL, ol &A HEHIIANY A% Fs
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% A2H - 7153 AP g2 SRR S uigct
(Chen, 2021), E3}, o7} AL 7]E F7}F T9joflA] o]Foid
A 5] A H S A DlolAl olErhe oA B
ot A3 vlge2 a8l AAY FEo| 7Fs8HFlorida
etal., 2008). #7}E] W2 71E di=AIEe] 71 A5 SH-ITH
€ ol A=, 2R dEAEY B FHEAY 48z 2
3 A1 FA7E ] E 2 o]o}d 4= Y HRoss et al., 2016) Tl
7Fe|39] 7B tAAdl 3RS 7 Y% 4R Ee
3l =AEE s A=A B 42 dAE 485
< B3] 47 AN (grow outward)E AHdths oA
71 7o) 7} QitkFlorida et al., 2008). lEo] 38 A 2o
M a7 AARES A=, B9 Uie] 27 #¥ I3l A
o] F8%H ATE & 4= Utk Z2 | EAlE 3 A dig
AE 227] dizol A FHIEYAT} =X 27| Ho AL
of & 2 Felde 7H & A=, w7 W SAEA Y] 5
FTHEAZRE SRS U2} AP 2 52 Afo|=of Higt
TS SES 4 UL, T2 EAE N =Rt A2 EY %
Ajgte] 29 4o #5 ofyzt A Ee AekE & o
(Glocker, 2018). ERF, A oJRofA] W7l EA4 oFof
02t A 2 7153 A &9 2lelE wefd 4= 3lol(Chen,
2021) A 7+ 2ol gt M2 A4S AN 4= Sl olA]
d m7 2 dieAle] F5E 7€ 3 AFl dssh=
FAEA Q] % e 2A 7158 4= Qlof Wz Ak e Al
2F& AAISR= Zl0] Easital & 4=k

m7h2]7d Ape] A7 ARR) - w81, AR, Y=t 33
9] F5E e e W7 9AdE ol JiE
EAIE Fol WA= ZAREAC] dig BHA Y A AA
She A =22 & 4= Ak oAd, W7 W 2§ d=ete
g5 ol AFAF U T RS B0l A2 =4 7ls
A dAE e 4= A3, w7k 2] EXol8AIR o
& 4 o 7l ool iz A ARk S 88 &
A|9] ks AR 4= AtH(Ross et al., 2016). EZE, wj7H=] A
o] A7 BA S AUtk FAESE Ad A 9E Fot
AAA AU AFE 5= UHGlocker, 2018). THE, w7H=]H
o] EAje} Ao ciet 23] EAsE] diEel EEHE F0I
+ A ASA ez AFE Fa7 A, FAE w7EdE
AEsh= 2 R SheE 2oE ol AAA olsidAREol
et EE20] A2 AlFE 4 AHGlocker, 2018).

2) M7 2 =AIH AE

U2 w7kl A At A9 ABEA @7] W2,
EAEY 2 B A7 AWEY 3A A=A
< B EAIE A R Y EQA A0 7] 2% =A1E 2
Yo g FEEn 7Y 2% $47 B2 AFEAE BA

A3 3 Fg TAlof 7]23 Y-S AT AoA FF
& 7=t

WA XA EE B3 EAHE A% A2 ojAlY-
°]3]A(2015)}2 AHFAEHEE FAAY LAkl et dA
A JzAgoz Josiqtt, olF RFAGEN AFA ARE
B9 A FAAE AT T FAHA WRRY f-dEol o
g o] wet Wl RE AAstal, a8t et 2E AT
£ 1 AH8A (trade-of) & 23 HF AG=TAGEE §
Astgict, ol#dt A HrFAEL FHTY TeollA HAE
+ TEFA TY AR S £0lal BA| 7 Y ERAE v}
o2 AWYL 718 + e 71HE AT £ drHelAIY-
3|4, 2015). ©, B FE 13 A1 7t 9A 59 okt
7163 QAL LesHA] Zet A1 E =t

W, JEHIE F3 TA] T 7153 AAE W 9+
2E =Y - HA(2018)9F A=Y - 5A1(2019), o134 -3
A2016) Sol AL, Al AT 2F N 7 AL 7153
Az 4ok vt Z-A 23} Fot 2= 2FATHMean
First Passage Time: MFPT)Z& AME-Fith= 357 0] EAIgHY,
o, ol -2 EA(2016)9] A9 BB 3] 9 A g
EEAEAE B EAIEE AR Ao 22 AEE Ad
ohal & 4= Qlck, A= - LAIQ018), A=F -+ HA(2019)9]

L = Al F BHTIAEE o 83t Aol o] &4
sk, WA, AEoE&A ARE AMSSH FAHA AE 89
FHEA W AGZAIE A5, o] F i A 7IEoR
8= MFPT #2 ¥15°& 3= K-means +3&42 &9 44
o] RS s, A=F - HA2019)9] B+ UEHA +
ofl W2 EAEYE 3-8 9 A AR A =3 Bkt
T A= Ot 7153 QA4S gofstr] A8l 3 BT HF
o R EZ-AH) 2FE BEFrk= 50| gloy, =AHE A
8l= bl Slol E=9] SHEA) 7153 A4S 2= 2AI7E
EAT = A3olle 742 EAEE 8%k WS ANl v
7+ 3ol EAE wiAst s 2HA17F Sl

j7he] o] A e iAo 2 YESIE o83t 7%
2] QA o83 B AR HolHE ol 88l I FAE
uRolgt AE FEE.

A $14AR HlolHE o] g3t vzl Ald W2 o &2
© 2 RPA(Regional Plan Association)?} A|AIgE w724 4]
4 Hol Sk, RPAS] w71e] A Ald W2 ek upat 4
A ao s FEE Y, WA AFE WY B¢ 449 7t
<Eo i3l oS 5709 71EE AABkaL Hedlshe DAl
(Hagler, 2009).

(@ Core Based Statistical Area(CBSA) dlj5 of 2
@ Q- AE=7F 2000 AlAIL04] HEF uFAS 2007F o4
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@ 9 e S7REO] 15% °ldolx, 20254 71X 1,000
ol4 T A2 g%

@ 20000141 2025 Afojof QU+ =7} FHF ufdE 50F
ol4 I AL E gl

® 2025717 15% ol-¥2] 2189787} 20,0007] of4He] ¥
Ape] YaEd A2 gl

3 71&) wet 7L E S FSIR ol F A4 B st
=t 34 ool wet vzt Y] EAQE Ay, A
o QAE o188l L AAIE 8% HHagler, 2009).

HHA, YIESAE 0|83t 7153 AAEE B3l vzl A E 4
3 Aol Ross and Woo(2009)2F Chen(2021) 501 E7
3h=t, Ross and Woo(2009):= 553 Hlolelet 3-89 o
olHE T8l uEZ-A4] 2FE Bl o7 HE AER
o}, WA, 253 HolHE o83 tieAlde AMEslal, o]F
SHEE HolHE B3 =AIA 71 7153 A Brlste] &
202 v7E)dE B3t Chen021)2 F=12] 7}e]
AL APEsl] f8) &2 3 vlolHE &8st 1%
=2 5 HlolHE o83 Community Detection?] Info-
map &312]E% Core—periphery &312]&-2 o|-&3f w7} A
W 84 25 93shs EAETY v R gL RSkl 2FA
ol w71 e APEST. Infomap YaLE|E2 HIEH S B
T k= 9 X9 715 58 LT 4= Qlof, vEQaE
B3 AFUEE Hoh g4 A d 4= ok oA Ross
and Woo(2009)7} ARg3F vjz -4 wigsl FEEE= - S
AN & A BE A 7H 753 A4S FAHCE EAES
Btz TEHo] AT,

=] o7k At fE A EAEHR] PRS2
o FHo| w7t Hl Y hFE AL USS AT ol FAY =F
d AT 7 fFARRE 542 FEAAE Ao oSl AuE g
a7} Qi

FABAE FAHL AT R T GAFRE AEaL Ao 7H 4
PAAT2E BAT 3] 2Q008)= 2z 525 dlojele}
Q54 B3I, A= 1657 AltE e E 8984
= A% 45, 137 dFdGS 157] B2 2L G R F
EE= city-region FH| 2] TEA|HO] AHE, of= F A
AL A 7|2AE 2N E8E Itk HollA vzt 4
Hol o & 4= 9lon, & ol dieAldo] teket &
o] FoiaE 7Y dEshE Feiehs vz i AoE A
wE uf, 3] ml7l2)d Al 453k o AJolE 7HitkaL
£ 9l

26 rZEAE, M9 M7E (2024)

. g-e] W
1. 879 58

2 AT TARAYAIE, 50 AR A= Al 19715
F7HA W12 3l AIZHA] @9l= 20199 0.2 g, £ ¢
e AxE dides Yk de EA4E Adsial 19 U Ay
2 E4& va@gAste] 11 AjolE wofsiala} gt ol $l3)
=7hLE DBOA AlFdh= A= Al- 12 F 5253 A= E 7|
Hho g2 o2} Zo] A7,

A, A S AT A FHEAE AR $4
LAY A Ax Alte] FEHSHRS 7|Ntes 45oE
AT AT YES 7|E0 R FRR| 0] 9Edl= EE YERY
£ FHA4 A8 AL F4A4 A7 UEYA SR04 F
8 447 9L 3= 4 1"HEE -84, 201802 He =
Al E FAHEAIZ A4S

A, A FHEAE D2 YEQA AgAFE o &
glo] 7} e A] 7t Alof pEo] wet FFAEA], A A A
FTHEAZ R, HIES S Aok AR A4 A4 +
23 g wotsl7| 28 FEE S ol BA T HIEHA
o 28std, £ TAE FACE T Y| HE EAEF
Hoz 3t Adge o] XY 7He4e SRt AoE 24 o
Boj wet £ 24 7 ASEAE g ¢ Jo(HEA 9,
2020). °l& AHE FAEANS toR S A4S FHE
A ZF 2] o 55 ujofsf AlF BAE Tt 4= qitt. o] & #3l
FAEALE digt HIERR AR o] F5gL o) ol 7]
AR, 0] tiEA) 718 Q1 S0%E o]l EAIE Yo s,
T EAE EAR R Sz YERA AR |7} 3T A A4
2o gigt YIERA AoAS ol BAZE EAE 9, o5 %

FrAEAL AT AAE Z=rfal Fogit £3H HE
A= A|okR|=7} F-918k vRkel FAEA] F 3 FAHEAR 4
HE]R] ok2- Ao tf3le] 2| FAHEAR Aot

AR, A= A2e] 3 EHZTHFE 7|He 2 njE - ALY
& o83l AHE FHFHEAIE EARAZ 3= MFPT(Mean
First Passage Time)& &3}, DBSCAN ¥a12]&-& o83t
o] 1597] Alt& o2 FHFHLEAo] gt MFPTE H<=
2 AR 2HEAS A ot FYFHEARE A
TA7} RS ERAA o] EAYSHA] kot Al =4 A7t 9f
I8 5 7] whiEol 2|9 FAEAR AP E A, EFAL &
ZA, 73 A, AR, AN E BRI Sz MEPT 4 71&
O 2 747} DBSCAN w384 APsial 5733 Aol §
BEE 75419 MFPT €4 w7 d AldS % #8549
W2 F71ste] 2FAQ dzeld 2 11 9] =AES] AAE
g4,



H7H2|E AlE 3 AN 7HETTHEO| xjolof Eet A

YA, wj7ke)do] AdE A} vjdzied d9 7 A4
o ztol& wetslr| sf 2017d2 202113 2] FARAL 4=, GRDP,
AT 4 AT FAES vl it ol 3 vt
A} wjo7H A b =A] 1A A3l E o] 2jolE ulelstal v
7H]AE B3 BAE Y ST Ao gk F A 2Rde] AlA
A& =E&7

2, EMo|

HI
im

1) SAZA| 48 2 SHTA| 24A| 72

EAIES FHEAE A fleiA dEelEd $44 A
5 8T AL EA A2EE B50 okt #A=
o] opd 4T FUF AR SJHHHAER - FBA,

2019), AAs &L A A A7]2, 1 gho] E4= 33 =A2ke]
Aol wohal B 4 Jlom(ZA=g - A, 2018) ohaat 2
o] Ak=E3ich
W = ,,70’] b (i=7)
Y 0,+D, (§)]

wy; A 93 jRe0) FEolE
0, :iXGNA jH oz 0] By
D, : iAGNA ix oz Byt
n: BH A 5

FAH A4E ATOE e T thaat Zo] At

centraility; =

Zw,—,— 2)
wy; i A Gt jR| ] B oE

iEAI} B ARG B
A19] S48 ZTHEFR - B4, 2017). &, A A
2x]0] diste] The EAES] AEofEtE B Tjt 3\*—& %
A4 A7t 150 2 B YEHA F4A ASE 7L
B & E - 9, 2012).

YEAR ARl EAIY] 9FHE Heshe b ARgEE
dl, THA-F v FA L] AlS WAL 7 EA) 31 EAge R
AL 4~ 7] el 4 EAIZF R UHA] EAIRS BAlE 1
23 T 7Fs S ARt Zolth(id g <, 2020). <2H 1)
< o5 EASIRE Aol 11 A2 ohEat P,

JEAS] AFRolE e ‘El’% i

C = [ws; + Z Wig wk} (3)

OR0R0
&)
0‘0\0

Figure 1. Network constraint index example

G; - iA 0] jAHLE FE Y= YEYIAA|F H=
w;; iR G jA G| FTofE
kiR G} jA1 g A7 EAAA W YA A 95

YIES=L Alefr]4=F B3] (¥ 1)9] =A] A% B, A9t CE
TAE A5, EA] Ac 9AE A BY) 3¢ =4 B9 AF
E D, E B3 A9} A4 =] 7] W Cpadt Cryll HIFY
7 YehA =, o)} Zo] YIEEY A AR e viEA] A
7ol SA T &4 7 BATo] obd U R EA)Q] ZH7HAE
aERithE HolA SAHEA] 7 YESA AlokA]e 4 53
FHEZAY] AE Tlofsles o) &89 <= 9ot

o|E Bg A WA, A= 15971 Al F FAA A7 oA
o2 vehd 437 A gt g YEYA Ao ujest
o}, ol% 7t BAIE EAX R 3h= Y EY AR e of
3| F31gk oS Zhe EA] F 2220 i3 YIESA AR
oAl 319 FAEAIE 7HAH 1t 507 ol ARl EAIE FF
AEAZ APH3I, 319] T4 AAlS] AL, FATHEAE
EARZ & o, FAFAEA 2220 tfgh HIEY AR
oo YESA Aoke W EAo tidte] FAFAEA S 3}
AAAQD AFFAEAR Folgith, B3 1 99 FAEAE
FAAE A o= FHEAIR AY FHEAIZ HoJete] 43
o] FAEAIE ¥ 3719 F4AEA AAZ FEi ot 39
FHEAR AR 23t F3GAY H¢ el i fd%
FANZA A AY FHEA] IS Stk APt o
T EA37] g Eell(o)dA - A, 2016; =T - $HA,
2018; A=F A, 2019) FAFHEAIZ A3t

2) M7 AE 2 AAEE

H7he) A Ald 9 AL 5E FHFHUEAE 7E
o2 A9 7t 715 QAEE 71eHeE S5k nia=Z-d4)
23 (Markov-Chain Model)¥} MFPT(Mean First Passage
Time)& AMSZHCHOE - A, 2016). UfELZ- A4 P2
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AZYe| o] wh2 A o) BHEE ¥S IS ol 83 vl et
€ dSshs #414 B S HeEhfls BP0, niEE-gy B
B S8 A vl dHE dA el ARt FolAH 1A 9
et FEsH FEHOR SR 4 QloHo]dE - A,
2016), WhELE-A4) BHPL HolPH, AHY, MFPT PE=
TEH, HoldE L 24 FURE FAF TS =2 4o
thafl Whiro] AREshedl(HEE 234, 2019), HolEE A%
2o 2 AFAET ¢ YA B2 Hol&Ee] &
W) BA G| E2 BEE 7THRES 8L o1 AlRMEE
o2} =R - 84, 2018).

MFPT= S8R A 220 2= Edd o = AR
o tigt Wt o2, npR2-A4) RS T3 ST AR, A
o|3ile} 1 2EC] Fo & AMEEI T A2 v FTHONY
494, 2016).

MFEPT = ) n*f% @)

n=1
[ = nA AFE Ho|gH e Holeghs

9] A& 53] MFPTE 4H&%t o]F E3X| 8 F9F4EA =
3= MFPTE Hi42 AMg3}e] DBSCAN &ie|&S ghast
FRBLLS At OD EYAS 3 245 gagE
S 2 K-means ¥318]&3} DBSCAN gate]Eo] EA3cHo]
9E 2], 2017), thyk, DBSCAN ¥ite]&S 9w 7|vke] +23}
Waloz Qole] golelE T4 oR £ HAE A’ ¥ (eps)
I FR 22 A== ¥ Y A o189 i (minPts)E ©]
Goledl, 7 349 53& 313T 1) DBSCAN©| K-means
of vlal] 23 Adso] HolurHe]ug 2], 2017). DBSCAN ¥l

2 o2 22 AR TS FESL (CAd D08 &
AlB3E 1elct,

HA, oo dlojejoA U] dlojg] 7+ ArE At &
o}Zl el ¥ (eps) 9] dlolEl 745 AARICE, o] F ¥ Y

glojgle] 77t A B A% A& A (minPts) 20k 29
3 diolEE $48 (core point)2 A3l ¥HE W F4H
olo] glo[E & o 7 AL WHEst S SRt
249 B o|F o FHE EFEHA F2 AP A
(noise) 2 AZ|cH |7 - B2E, 2014). DBSCAN ¥iel&
& o] 83 FHEA L K-means w384} FEEE EFo] &
Aghedl, 24 Mg 2710 AT Bart glat, F3(noise)
o] 7ido] EA3| ool WzsHA] ek A Fol EARICHA
Bl7- 44, 2014), ©] 22 DBSCAN®| 54L& 1&g uf, 3

FAHEA ] gt 93¢ 2 7153 dAlE a=E] % |7t
2179 Ago| A gt A e R &4 qt

FAARQ w7l R Ad U AAE YL okt 2t
WA, FAFHEAE AR 3= MFPT & ARSI, o]
T FAFAZAR AL, B4 o, oA, AF, A 2eja
F9] 1hEE MFPTEHE W42 Sh= DBSCAN #3#4& A
Fate] HFAQ w7k 9 11 9 EAEE A EEaL 1 AAE
273t

1. A1 SHEA AE

TAA A7E 1T oo YEd FHEAE F 4712 U
e, (& 2)+= 4371 EAE o2 YEHA Ao A5
3 & EAIE EAA| R s HIEHA A %A e AT
T 3fF ghol S3Igk o= vl 2271 2f EEA|of it HIES
3 AR ] T A A, 2EAL QeE VERE A3
olt}, o|F 7} EAIE EAAZ Sh= HESNA A|As F E2t
A A4z digh | EA Ao X5l o] Aok W EA
& MF EAA 319 TR AAR skt ERE, 5
THA AAE 2= THEAE Y FAHEAL A Y FHEA
S 2871 H3f - 505 ool F5gk 7.4% oV YE

By &
® minpts = 3 ®
®
L
—_—
&
&

Figure 2. The process of DBSCAN algorithm clustering analysis example
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Table 2. Status of cities above the median centrality index
(Sum of the network constraint index, the centrality
index, and the population)

Destination smme Ce"n:ir::(lty Population
constraint index
Seoul 288.38% 1466 9,609,458
Daegqu 87.14% 7.06 2385412
Busan 71.35% 365 3,350,380
Cheonan 58.27% 1.69 658,486
Asan 36.62% 1.09 324,580
Daejeon 35.05% 561 1,452,251
Junju 26.49% 411 657,269
Incheon 2417% 262 2948375
Suwon 23.40% 191 1,183,714
Ulsan 21.25% 1.40 1,121,692
Changwon 2111% 315 1,032,741
Gyeongsan 2011% 1.14 268,369
Gimhae 19.13% 1.26 537,673
Seongnam 18.27% 1.74 930,948
Sejong 16.83% 117 371,895
Yongin 1493% 148 1,077,508
Hwaseong 13.78% 1.87 887,015
lksan 13.66% 143 278113
Cheongju 12.49% 292 848,482
Gunsan 961% 1.20 265,304
Gyeongju 887% 1.09 251,889
Gangreung 7.40% 1456 212,965

Y AR T 2= EAIE FHTHEAIR AT #
FA AAE FAEA A Al & )3 Eoh |, B
A9 A, TAA Ae T2 il w2 TS Bola deH

TUT FAAZA A EY FHEA HTE e 7IE
HEAAT BAE AFHEY A, 2018 HEY LB,
2019)5 st FAFHEAIZ At

2, 712 H 2%

1) M7 A8 2 237 & Znt

EA| ZHAAEE 7 miviE S Ade 3 AER 3Y 5
AEAE 71202 3= MFPT 23 DBSCAN ¥a1E|&& o]
S8 FHEAE B8 BY FAEAI AL, AL O,
g4, A, FF, BFE BAAE sk MPPT 32 B2
DBSCAN ¢al2l&E ol 88 2384E 58 =4 1 7163
AA S WHEE EAIEE A, O A (R 9% 2

Table 3. Results of distinguishing core cities by hierarchy

1st tier

Classification core city Sub-core city
Suwon, Pyeongtaek, Incheon,
Seoul Seongnam, Yongin, Hwaseong,
Bucheon, Goyang, Anyang,
Namyangju
Ulsan, Gyeongju, Changwon,
St Jinju, Gimhae
1 tier ;
. Gyeongsan, Gumi, Andong,
core city Heegy YgongJ% ’
Daejeon  Sejong, Cheongju, Umseong
Cheonan Asan
Jeonju lksan,Gusan, Namwon
Gwangju =
2™ tier Gangreung, Suncheon, Jungseon, Sokcho,
core city Samcheok, Mokpo, Chuncheon, Wonju,

Jecheon, Seosan

I (" 32 ol ARt Aok, =AY &% 2, Hw7tE
2 - wzrEs Fak-diat frede R yeste
H, FAEAI R A H7pAE-2|H e HolE s FFdt
A4, AE-Eoz Ao o] AEEUTh Ae-df
A w7 17t eEEY SAE B FUEE B 24
T A2 vERt 7€ ] EAE A wt AR 2 A
ol Bt i w7ie|de) 9/ AA S A dEE W=
ohal =T o gle Bz A f9E AREe Aol of

1: 5,000,000

I seoul-Dasjeon Megaregion
[ ] Busan-Dasgu Megaregion
[ Gwangju Mega City-region
[ seonju Mega Clty-region
B suncheon City-region

B 1= tier Core City
- Non-region

Figure 3. Delineating megaregions and other regions
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Table 4. Delineating megaregions and other regions

Region 1% tier core city Sub-core city Area of influence
g‘;g‘for?éfnugﬁnén Uijeongbu, Gwangmyeong, Dongducheon, Ansan,
Buchgon P eo¥1ta8|'< Gwacheon, Guri, Osan, Siheung, Gunpo, Uiwang, Hanam,
Goyang tr\la)ﬁnyangju' Paju, Icheon, Anseong, Gimpo, Gwangju, Yangju, Pocheon,
Yongin, Hwaseong Yeoju, Yeoncheon, Gapyeong, Yangpyeong
Seoul ;
Seoul ' , Chungju, Bo-eun, Okcheon, Yeongdong, Jeungpyeong,
Daejeon %ha?ggr?‘ Srﬁsogo%u' JS%%};Z?}“' Jincheon, Goesan, Danyang, Gongju, Boryeong, Nonsan,
! . 9 ' Gyeryong, Geumsan, Buyeo, Cheongyang, Hongseong,
Sejong B
Mega Yesan, Taean, Dangjin
ion
e &%r;ﬁ]zegggbﬁguncheon, Donghae, Hongcheon, Hwacheon, Hwaseong, Yeongwol,
Samcheok, Jeongseon Cheorwon, Hwacheon, Yanggu, Goseong, Yangyang
Wil BRERGWoR Tongyeong, Sacheon, Milyang, Geoje, Yangsan, Uireung,
Jinid bimha(Je : Haman, Changnyeong, Goseong, Namhae, Hadong,
Busan Busan, g éo'n i\ Anéon Sancheong, Hamyang, Geochang, Hapcheon, Gimcheon,
Daegu Daegu szi gje én 0 9 Gimcheon, Yeongcheon, Sangju, Mungyeong, Gunwi,
Gveon sangJ ' Uisung, Cheongsong, YYeongyang, Yeongdeok, Chungdo,
YeoRg Goryeong, Seongju, Chilgok, Yecheon, Bonghwa, Uljin
Jeonju Jeonju Gunsan, lksan Jeong-eup, Kimje, Wanju, Jinan, Jangsu, Imsil, Buan
Mega Naju, Damyang, Gokseong, Boseong, Hwasun, Jangheung,
city-region  Gwangju Gwangju Mokpo Gangjin, Haenam, Yeongam, Muan, Hampyeong,
Yeonggwang Jangseong, Wando, Jindo, Sinan
. 2™ tier . )
Region core city Sub-core city Area of influence
City-region Suncheon Suncheon = Yeosu, Gwangyang, Gurye, Goheung

3 37149 B4 st

2) AEE A L SAX| 2t o|EY B4 2ot

AY 7t AR O] BladAe] oA, A | &Y &
uotsl thEald] FAA 44 955 YokE dart gl A
HFAEA= A FUAAY 8 74 9424 A9 Y
A HFHEA] 7 gE40] FoH, FHFTH=AER opye} &
< A FAEA T AL 7HE Yol o= v
7HIA U FAEA T 7153 GAE Sl AR AR 99
431 W51(Florida et al., 2008), S4EAl= YEYAE 53] &
AL U AR R T e A8 SRt A e
@ (Glocker, 2018), 71242 o] HE WH 7] Y5t oz
o 7Fs/d0] Qirt.

e Y A GFAA 7 oE4 £4E 13T Aok @& 5%
2ot AES-did w7k A RAdi Wiz A A of X9
FHA| 7 AEHoA 2 ZolE Hol=t, T4+ vz d
9] AL AF w7HA g -2 ARG B2 &Y £AE Hole A
o= Yyt B &AL dY Y AGFARY 233 7]

< Qujsk= A0 4= Qlo] FAFHAE 2P A W BE
5 ’35:*1—«] &Y TS BAE (& & B3, 4
T o7t Aol A9 Y BE FHEAY o248 (R 5)¢} H|a
3 28] ol ok AL & & QUrk. ol FA-dF vz A

30 2EAE, Hs9H M7E (2024)

Table 5. Average of dependency between 2™ tier core cities

Seoul - Busan - >
0o/D Daejeon Daegu Jeonju Total
Seoul - 0.310 0.008 0.001 0.053
Daejeon
Busan -
Daegu 0.027 0.225 0.001 0.042
Jeonju 0.041 0.004 0.241 0.052

*Gwangju and Suncheon regions are excluded because they have less
than two 2™ tier core cities

Table 6. Average of dependency between core cities
(including 1% tier and 2™ tier core cities)

Seoul - Busan - =
0o/D Daejeon Daegu Jeonju Total
SEouls 0.607 0013 0.003 0104
Daejeon ) i ’ ;
S 0.054 0528 0.002 0.098
Daegu
Jeonju 0.094 0011 0421 0.096

*Gwangju and Suncheon regions are excluded because they have less
than two 2™ tier core cities

Ul AGFAA]9] 7)so] RIS FAFTHUEA FARFA A9}
H-gGAI7E TR ASAALE 7S 2fvishr] g, ol
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1

FAA7E eFskaL v7e] e ojde] WHE7] of2: A%
AL R AT 4= Qlch

=2

|

3. EAIH L 8 i blw E4

EAIA ¥4 A3 | =AEL w7k det vkl de s
TEES & 5 i, $A AgATFA AFE w7tEEe
o179l 7153 AL B3l AY Ul =AZF A 7 e 9
gl e Fal W= a7} 9] vzl dof e HgEl=Aof o
3t 3714 B0 "ado| 9}, A, B A QI 11g,
TR AR 58 AdE = 7 ula- EAsigen 1 dale
& D3 A

A&t A o7k A3 2AR-giE v 7tel H 2 BE w7l Al
2 AHE S0 o] Hi Ao|E = Ho2 Yehdtt &
3], ek ATl glof Ae-diA w7l de FgFAE
AR} 519 EAA AN o & AFEE Hol: Ao el
w7k A W 4284 J3E B3 B 2 5 Rl dHAE
B5h= v7lelde] 342 AINGlocker, 2018)7} HFE= A
o &4 ok, EJ, vt A% FAFHRE 2| mE
EA A A E Ao B3] 71 2 518 D GRDP 4%
£ Kol Qrke oA ol Ak QA o] FAE o 9l
okl S E S AT A AR A FEE A GFAA o
A RE =AA F 7FY 52 AFES Kol 9lon, Ao
2 FR7F GAIRE BiER o] B9 w2 518 9 GRDP A%E

< BoARh Ae-tiA v7he| L ohE EAIEY Blas) Qi
37h R YT AaEE 7L
Rhd, Akt w7l e 7B 1Y Ul B EAAA S 3
Al AB7} 77 S22 Bolal Jloh, 53], AR 7
T Y5 GRDP 780l S5 7M1 A %2] ol 9
e M 2 72 B ol BA HHEYETHA
ol 2 el 7Rt 2L 18T W(Glocker, 2018), o
Al 2AA vrehd FAE-di w7kl b A HFAA T R
QA &2 TS FAAPT valdat Aol 8 38t
o 2 G HATaL & 4= ok, ERL w7l B4l
THAE AFEY 2R EAHY Y-S ARlske A g
& w(Florida et al., 2008), FAPFHAIL} i A|7E 2142
AT & % HEE A3 Atke A2 vk W 88eE
A& Foial 2] ofY, &, A f S EAE Y
B2 UEYA 58 vBoE v7ieiRle] s edlE 1
o1& IF|5l7] 21t H-FHo] vl vkt 2o = A,
opx[to & ] v7ke| o] A9 1832 GRDP &< Al
BE EAAA A el ghe 7HIc oiRt, et AT
20] 3H¢ EAAAY AGFHA R ui A G A LERLIL 9L
o5, AT FITHANA 7L ¥ FE 2=t °]
= 579 FATAA T HENAE S 4% A8 A=
v7ke| e g g FhFAAe] AR A8 FadTo
TAA 9 B g oz E]o] ke Mo EI}T YERd

= A
%4 9l

Table 7. Comparative analysis results of growth indicators across regions

Classification Inc/Dec rate (from 2017 to 2021)
Region
Growth indicator 1st tier core city 2nd tier core city Area of influence
Employment 11.67% 17.89% 16.556%
Seoul-Daejeon GRDP 12.65% 14.24% 13.66%
HIEGAICOION Population 2.15% 414% 5.42%
Youth 0.15% 5.10% 461%
Employment 12.78% 19.03% 197%
Seoul-Daejeon 2 - -
megaregion GRDP 10.59% 10.54% 0.45%
(excluding Population -0.34% 5.37% 0.07%
the capital region)
Youth 1.08% 7.48% -1.36%
Employment 7.27% 597% 12.56%
Busan-Daegu GRDP 6.92% -4.48% 2.96%
BIEGRE I Population -2.59% -0.66% -1.76%
Youth -3.45% -3.76% -11.24%
Employment 10.72% 16.10% 14.16%
: GRDP 12.16% 7.56% 931%
Non-megaregion -
Population -0.14% -2.78% -1.37%
Youth 2.65% -4.10% -2.50%
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SEuEke giEA F49 BAAES B3l et Ay S0l
iAo FYFEo hREY FAEA AL BLE F =T H
2 ZAEAIE oISt olof wet @Y A o A
= g o] ANECH, FAEAL A&7HsES 3l EAI
3T QAE T AR S AEs = VENA =X 5F
olF A, 2FHE F okt Aidel SRS ok, &
3] Fd Yo AP AT of et FAEA THEA R 2
9 Ao F7H4, 7153 HAE Yulsh= d7te] Aol digt =
W At ofEisie) w7 A 71E 571 EeollA o]FeiRl
Ty U AR Y S Aol o]Far, fUg A
YL 2= dEAEY AE S5 FHE 7HA BA
A A4 75E A% e E At EjE SAAE Y F4
TN SR UEet e FAE SERIHE Ao F4&
EAQ A&7 mAEY] BAY 5 vt +3dA
of gk F-83t AAPEE AAIE 4= it

olof wtg} & A= ol A-8-EE= vzt 7dE A9
8kaL, A= 15971 Al o2 YEYIAE 7|ReR 7153
HAGE 2= T vl E4E 2RI F, AReid e
Aol BAFe BN Z mAIAA TH YEYZE 53 4479 9
A4S TESRLA} S5 o F Y3 FHEAL HAE UEY
A AlfRE B83) FHFUEA, FHAFHEA], AGdFHE
A8 A¥stgon], MFPT} DBSCAN ¢alglE&S 3 w7}
2|4 A, ol v7ieHz v|u7le| Ao AR R HlamEA
& 590 ARl 2ol E Hetslgitt, ol B3 5 #Y
FHAE 7] Q] Ao w7te]da) ak-of
7l dE APk = oi7ed 2 AAae e AlolE st
gom 1 AE FFehH ohaa} 2t

7| A At A o7k da) Bab-di gzt
7ol AgE|o] 7|E A Hef| TAE A-Auie} gl Sue] o
7t Aol EAjsk= A o= Uelgrt, ES i7tAE -2
FEI AT, 2231 AlE -2 A e do) AEE I,

APE EAHE] ARE 2jolE mefsly] Y3l AR Ee
HlWRAS sl on, diiie] A W BAAAE 218
4 GRDP A2 A3 Ao veldrt ot ool gl
T A%l 2lol & ztolE Ve, A=t vzt A 4
L A9 U 3t =AAACA & F7HE Bolal JleH, &
HAE AlQdsteizte BY W AQFHA = RE EAE F 7P 2
£9] Z7Hgo] vepgtth, e, FA-oi- vzt de) A8 A
HF41R19] GRDP AE°] FYsH 29 k& Hol=d o=
W2 AGFAHA 7 A0l o3 AHE B B3 2E
EAAA A & A D AT 458 Hole= AR g
Wit

=
s i

32 rREAE, Hs9H M7E (2024)

53], & dAFoA Y53l vk A dy g 5 3
ASAHEAZ QAT o2 A 2AAE AL, AR W F
AEAE HEQZE 59 $34E Ue F2e dHAE S5%
o= w7k AL o2 A& wrle e AR ugo)A &
2 4 9o, FA-O w7k A A o]t o] o] Y
ERER] ok Ao2 EAEIT At vzt de 73s 9
FHE e FEAE AT Aoz A GFARY 47 A
oA 7P w2 5L Bolu] Wz | 319 2AAAS] #+9
W Y] AR E B 4 dglo, R w7kl el

S A5 FAPFAA e} AL A& F o2 HEE
A3 9lo] 319] EAAIA Y] A AUSHA| 13t A= 3
Ao}, E3, BA-OF w7k AL o] w7l dake) vlaEs
oM 2 A AR, I FoIAE AT FE0] & Fo2 Uet
WAL glo] A W X973 S A9 oot ksl 24
2 " aigo] qlct,

Eo= H] u7ie}Ae] A F5g 184 9 GRDP AFES
Holx|gt, 319 ZAIAIAY QT 9 FAATF FEo] FHEU
o}, ol Bl FYFHAE e vizkeAa g oY 39
AR R T2 &o|2 Q13| WA} FAdo] et AL
2 sS4},

FAAY) =AAE A HE2 EAEY B FEE dof
ZAA W FAEAS R FAE FEIL YEYNAE T 4
A FFEE T & Uk HolA 1 Fa4o] 4=
o}, oy, £ AE B9 vzt A EX% 4 =A1EY 9%
el zlolE gt A}, vi7le|da v) w7l d 7t FeiA &
oo = Etakal W2 thFAlA FUAA £EL e FARY
T w7k u] - 7] dofl A 2|4 QlkfEo] vehaL 9l
o], H4l QA 24L& B8 AT & AL FAll B4
Y 944 23E a3 ool A7|dct, E3L FF
TP} e de AAE dol A&-did w7t A 1 9] 7]
4 7+ A7} 133 7hsAdo] ez ol tf-gd 4 e
BALT) T 2199 AR Wagh Aol 83, @4 =9
=31 9l 239 d el 3l 7E ARAS] A GAEAY €
o FEFHEA} A GFHAEAY 98 7 FHEA 28,
FAHTA |} TR AE 74 7153 9A A =97t BA-g T
d t7ield 2hdellA] Asgd dart Qivk, E3h F9 9 A9
FAAY 98HY € QA A =0jot fEo] Y | F4k
A9 A 733kE 8 593 3 YEYD g§5& 5% F
AR 9o A4 75t U JAE R AF, A 3E 5& 58 d
A A 2] T AL 4 A 715 A QA dEE 9 =
go| aHY, o]F B3l FAFHEA, AGFHEA, B W
FTAEAE 7 AnEARIE YEHD BARAY FHE F
i3k 4= Qlct,
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