&

§t e

i

_'t pISSN: 1226-7147, elSSN: 2383-9171
https://doi.org/10.17208/jkpa.2023.06.58.3.54

A7

A Study on the Changes in Centrality of Chungcheong Region during

Joumal of Korea Planning Association Vol 58, No.3 (2023)
UE=E - TAAEEEX| "2EA =], #5838 HMI3= pp.54-67

‘ ") Check for updates ‘

A A4 el SHA A4 Het

Construction Process of Multifunctional Administrative City

la"gﬁ" Q | g)g}-*u @

Nam, Sang-Yeon - Hong, Sungjo

Abstract

The construction of a Multifunctional Administrative City (MAC), a large-scale new city, caused population movement
and traffic changes in the nearby areas. Accordingly, changes in the spatial structure and urban hierarchy in Sejong city,
a MAC construction area, and nearby areas are expected, but research on this is insufficient. Therefore, the purpose
of this study was to identify the spatial structure and urban hierarchy changes in the Chungcheong region using the
centrality analysis of social network analysis based on commuter data. Additionally, the study aims to derive the factors
that influenced the centrality change. The temporal range of the study was from 2010 to 2019, and the spatial range
was 33 Si-Gun-Gu in the Chungcheong region. As a result of examining the change in centrality by region, we observed
that the centrality of Sejong city increased, and its status increased accordingly. In addition, the centrality of Cheonan
and Asan increased. As a result of analyzing the influencing factors of centrality change, we noted that the growth of the
manufacturing industry increased the in-degree centrality, and the growth of population and improved traffic accessibility
increased the out-degree centrality. In addition, the in-degree centrality increased in the area adjacent to Sejong city, but
the out-degree centrality decreased.
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A $pkoz weksiazt slgi7lel £ A4 A we| Hsleke
F&40152 sjo] 27} 2] 99) 1-87] g WBlel FA7] A
g wislo] u]H YA S HAsTA sleict,

2] APHSE (Table 1) AAE Ble} Zo] 21%2] ¢17-
ol g, WE, YRS LRI} A olFe] A 7
T2 wigel UAAo] ZOH(FFE, 2016), A2Q] FRE Ay
3l R Folz} Ao 7H BHFE WA 7| 7189 Ao B4
olc}, o]2 upeo 2 20107} 2019 Ato]9] z1<fH QI Wiz}
S QB4 0] Mgz Agalgitt. 1o} vlEo] mgo] wigl

g8 g 4 4 9]
Classification Variable Description of variable Unit
EEad ety 2010-20194 X[9E UigiEaiy Hafed
EFSTPN Changes in in-degree centrality ~ Changes in in-degree centrality by city from 2010 to 2019
Dependent variable oBFEAIN sty 201020194 X[t QI AN Hisiat
Changes in out-degree centrality Changes in out-degree centrality by city from 2010 to 2019
ol ol 2010-2019 Q7 HA5i2t
Population characteristic Population Changes in number of population from 2010 to 2019
- L= = =
RIZER A %?11 : 20'1 - Iﬂé&g ?MXH-:H §t}EI6b kers fi 2010t 3
nREN Manufacturing workers ange in number of manufacturing workers from 8 baresi
Employment 2019
characteristic MHIAY BAKS 2010-2019 AH| A ZAXK k2
Service workers Change in number of service workers from 2010 to 2019
TACZ |G AN 2010-201 9l..ﬂ n&CZ |CAEXY .
asex Expressway IC ;ig;ngestablishment of expressway interchange from 2010 to
Traffic characteristic
KTXY A4 2010-20193 KTXY 41X
KTX station New establishment of KTX station from 2010 to 2019 i cial
= ummy
HIBA 21FX|H MIBA BEEA xS variable
Adjacent to Sejong ci Adjacent area to Sejong ci
oIRIEA ] Jong city i ] J g city
Location characteristic SIAIEA|, 71 AL =0 HAZ A ZHHX[S

7|EF A=A M XS
Construction of new town

Construction area of innovation city, enterprise city, new town
for the relocation of provincial government office
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Fusge g, X 7+ FIAE FHAZI= 8200 24
HEHEE, 2016). NG 7 F2AHQ S EFF 2189 w9
3t 5o& dAEe] 9e gz HEE 2EYed + 9l
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244 ARE A9 YAEAL MR ARSI A AEE
APAHEAY &, 2015; FFH-FEE, 2017, ©|ZF 9,
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=7 S E st Fol Wtk AEEA 449 IS oS
A WAL ik, webA AlEA1S QEA G e sk B
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7|QEA] 2E]al = HAIEAY] LA RS 71E %A 2
AR Qo2 eluH3] okt £FHE A=A 4 7159
FAHFHAEA], =0l AAEA) T 11717] 4] EAHTIHEA) S
B3 AHEH B o2 2/9E A=A (C|AF 2, 202224, A
A 9] 2ol AlsHH gELeA] 1A EAu HE Zoldt
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e
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2010951 E 20199 Aol & 2599 43 7Y, &

Table 2. Changes in traffic volume and ratio from 2010 to 2019

& S5 9FY T4 4 A= ojy] ¥]&2 (Table )%} Ztt,
20109 Ao F STFTHF 10,234,088914 20199
12,673,3082 37151%ith 234 E253% T4 94 37
sgout = din) H1e-2 FY4589 7% 20104 6.86%CN1A1
20199 6.30%, &332 A 20104 6,70%1A 5.97%= 7
2319, ol fARRE A7l e B3 St AFlF
< 9, 2022) 0.2 Q¥ Ay Aoz waEd, o|2 QI3 A=
olA BatslE SR AGE FAHA A7 dAF R
shEg AR ool HE AR A 4= k. SFAEY A7)
E, A9 T4 A= BT (Table 39 AAIE] Qlct,

3 (Figure 1)} (Figure 2)= 53H AY 1+ 44 <4
o] H3tE Jehd Jefzolct, JeiZE F8k #Y WA
A 1 H3HE mRefsiE 4= ol 2010 ojv] 2019919 Z
Al A4 £ HtE vlgo 2 3lof 3L £9)7) vlaE
A3 FAIE AGEE 191 oS ¥iF), A2 &9712
A ol st AY, F24L =7 284 ol skt A9
£ oujgit,

WasaAdel A9 7 &4 HskFigure )& AHEH, tid
Al Aot 3 QA AEF, T SR EY a8 18
FTHAEA & FREET SAl0l oM ] o] Fad
A= A Jepideh, didA A Ae) 4 384
FAHAZHAY 9, 20192 A4, HMA L} oA = SEH
Foste] JFdoR A2y 59 Ag7INto] A7l ujet U
Rt AR AoksE 4 ot ol9t fARE EECR IA| £
o 8% A9 AT 47 HWIFFAHAE 9= s
8= TS Yehjjo] e Q17Ado) 4HY oldT} 18- 4
2ol 3732Q YL vHE AR FRHE 4= At

FELA] AHA G AFAY WEFHAES T o34
39 /37l wlsf vlwA AL AEZ VeI, ol AIF
A EA] ol E-retal A B, A F 718 ARA
49 118 o] -] fAEL Jlon, FYFY U FF
713e] oA Qlofli= vkt Al AHd 71wt B XL
2 0|2 3-8-9] FRl=o] vln ] oFsHA Yeph3-& AJARIE,
AFAE] QAR A Tt FFAE vy At
A =HE AR v FFAE <Y S, ddA 489+
=&Y =S 7150k 5 AQEER 7] OE HEke e
Har), Eg Aath ok e} FFA1S 9] AT tlEo] Al

Inflow traffic Qutflow traffic
Division
2010 2015 2019 2010 2015 2019
Nationwide area (A) 10,234,088 11,324,265 12,673,308 10,234,088 11,324,265 12,673,308
Chungcheong region (B) 702,222 848,272 798,026 685,612 866,313 756,249
Ratio (B/Ax100) (%) 6.86 7.49 6.30 6.70 7.65 597
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Table 3. Changes in centrality of Chungcheong region

City 2010

In-degree centrality

2015

201

Out-degree centrality
9 2010 2015 2019

Centrality Rank Centrality Rank Centrality Rank Centrality Rank Centrality Rank Centrality Rank

Donggu, Daejecn 0.07043 6  0.06456 8 0.06141 9 0.39890 3 042444 4 028506 4
Junggu, Daejeon 011106 4 0.09692 4 0.09450 5 0.40227 2 041144 b 026084 b
Seogu, Dagjeon 0.14582 1 0.16716 1 0.13761 2 0.71693 1 0.856647 1 0.562971 1
Yuseong, Daejeon 006852 7 006684 7 003622 10 0.38694 4 0.67271 2 0.28990 3
Daedeok, Daejeon 0.03578 10 0.08916 6 007624 8 0.25809 6 0.26551 8 017603 9
Sejong 005009 8 005713 9 007727 7 006936 11  0.13371 9 0.26316 6
Cheongju 0.08087 5 009206 & 008304 © 0.30188 5 0.48245 3 020895 7
Chungju 001194 17 001417 19 000654 23 0.03241 17 0056097 14 0.06616 11
Jecheon 002675 13 00287 13 00338 11 004800 13 003846 17 002171 18
Boeun 000800 24 000779 27 000358 31 000607 33 000398 32 000336 31
Okcheon 000766 256 001086 23 001728 15 002670 18 003039 22 002138 19
Yeongdong 0.00387 33 0.00461 32 000164 33 001066 29 000478 31 000697 30
Jeungpyeong 0.00818 23 0.01004 24 000576 25 001788 23 0.02498 23 004003 14
Jincheon 0.00666 29 0.00460 33 000826 21 001917 22 0.03646 20 002334 17
Goesan 000739 26 000571 29 000240 32 000796 30 001097 27 000849 28
Eumseong 000659 27 001238 21 001378 16 002591 19 0.03838 18 000864 27
Danyang 001083 20 001114 22 000585 24 000766 31 000310 33 000207 32
Dongnam, Cheonan 0.11851 0.10767 3 010068 4 025215 7 032790 6 019140 8
Seobuk, Cheonan 0.12313 016644 2 0.14096 0.22730 8 030973 7 037137

Gongju 0.00646 30 0.00607 28 000418 28 0034562 16 004470 15 001452 24
Boryeong 0.0045617 32 000479 31 000361 30 001167 28 0.01336 24 001084 26
Asan 004484 9 0.05661 10 0.11632 3 0.07543 9 011639 10 010916 10
Seosan 001008 22 000963 25 001223 18 006382 12 006708 13 004310 13
Nonsan 0.02061 16 001941 17 001777 14 003545 16 0.03297 21 002418 16
Gyeryong 0.03042 12 003407 11 002168 13 006573 10 0.06728 11 001933 20
Dangjin 001179 19 001377 20 000683 22 002420 20 0.04037 16 004760 12
Geumsan 003132 11 003043 12 001099 19 001706 24 000928 29 0.00709 29
Buyeo 0.01066 21 001436 18 000385 29 001244 27 0.01322 25 000946 26
Seocheon 0.00688 28 000636 30 000568 27 001670 256 0.01261 26 000164 33
Cheongyang 000609 31 000789 26 000561 26 000666 32 000732 30 001506 23
Hongseong 001184 18 002243 156 001364 17 002263 21 003678 19 001738 22
Yesan 0.02063 16 002236 16 002219 12 004569 14 0.06824 12 003606 16
Taean 002148 14 002425 14 000876 20 0.01631 26 000996 28 0.01868 21

ARAL, BRA|, =4, AR, B 5 B AR WSA Y

o WEFAA £97H DAl A%

e 22 -'»1—0,:171&94 A&
s Ao 2 BerEr,

S AT sk,
B¢ 1gA2H FH4o] %

olE

A AY 7t =9 HSKFigure 2)E AHEH, A
A A7 1AM PR ohiet ot

ZAZ

s AR

Ao) SPF oA SRIsigkon, 1 HE Gl Sk Xose
sho] opafo] Esto] Upelsteh, 20108 Al M0k S HAF)
Aol SR halA] F7eh el 7o) 917 cha shete v
HOHA) MBI} AEAIS) TN &9t AT Anke o
Bkt oI5 F FAA «97h sl £ A FATR 7]

Qo BRE 4 g Adelul, FUY &S F A9
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Y2010 Y2015 Y2019 Y2010 Y2015 Y2019
Seogu Seobuk Seogu 1 1 1 Seogu
Seobuk Saogu Junggu bl 2 Seobuk
Dangnam Asan Donggu a\"‘--.. ___..--3-....___‘__ ] Yuseong
Junggu Dongnam Yuseong a’___,>\4 \/ 4 Donggu
Cheongju Junggu Cheongju 5 Junggu
Donggu Cheongju Daedeok B & / Sejong
Yuseong Sejong Dongnam ?____}-.-:__—'_? 7 Cheongju
Sejong Daedeck Seobuk B & ] Dengnam
Asan Donggu Asan 9 il i Daedeok
Daedeok Yuseong Gyeryong m>_< 10 10 Asan
Geumsan Jecheon Sejong 11 11 1 Chungju
Gyeryong Yesan Seosan 12 12\ Am Dangjin
Jecheon Gyeryong Jecheon Vi 13 5 — 13 Seosan
Taean Nonsan Yasan 14 14! A Jeungpyeong
Yesan Okeheon Nonsan g Yesan
Nonsan Eumseong Gongju Nonsan
Chungju Hongsaong Chungju T’% Jincheon
Hongseong Seosan Okcheon Jecheon
Dangjin Geumsan Eumseong Okcheon
Danyang Taean Dangjin ~ Gyeryong
Buyea Jincheon Hongseong Taean
Seosan Dangjin Jincheon Hengseong
Jeungpyeong Chungju Jeungpyeong Cheongyang
Boeun Danyang Geumsan Gongju
Okcheon Gpyaong Boryeong
Goesan gyang Taean Buyeo
Eumseong Seocheon Buyeo Eumseong
Seocheon Gongju Boryeong Goesan
Jincheon Buyea Yeongdong

Gongju Boryeong Goesan Yeongdong
Cheengyang Boeun Danyang Boeun
Boryeong Goesan Cheongyang Danyang
Yeongdong Yeongdong Boaun Seocheon

Figure 1. Changes in in-degree centrality ranking
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Figure 2. Changes in out-degree centrality ranking
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A= (Table 4), AT/ SIS FSULE T 239
A A= (Table 59l AJA= ] qltt,

2 Ryo] kg AR, WFEAA wgel] fokt 9%
ol 8912 A2y FAR: ¥}, ISER [C2F KTX ] 4
A, AFA 9eRA Aoz Yepidtth B3SRBS 53
ol olF W9 Y ALE ATEN, AR FAR] RS
7t 7P 2 %S UEhiien KTX 2| A4 of et AlEA]
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Table 4. Results of analysis of factors influencing in-degree centrality changes

Coefficient
Classification Variable SiE Sig. VIF
B B
(Constant) -0.002 0.004 0.543
Population characteristic Population 1.047E-Q7 0288 0.000 0.156 2400
e Manufacturing workers 4 690E-06 0.656 0.000 0.001** 2005
Employment characteristic -
Service workers -4 155E-07 0344 0.000 0.145 3232
, o Expressway IC 0012 0275 0.006 0.071* 1.320
Traffic characteristic .
KTX station -0.044 -05684 0.014 0.005%** 2243
. o Adjacent to Sejong city 0024 0.485 0011 0.042** 3157
Location characteristic =
Construction of new town -0.004 -0.080 0.006 0.658 111

Adjusted R2=0.482, %p<0.01, #p<0.05, *p<0.1
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Table 5. Results of analysis of factors influencing out-degree centrality changes

Coefficient
Classification Variable SE Sig. VIF
B
(Constant) -0.001 0.009 0936
Population characteristic Population 1.816E-06 1.317 0.000 0.000%* 2400
o Manufacturing workers 5 746E-07 0.059 0.000 0631 2005
Employment characteristic :
Service workers -3.417E-06 -0.745 0.000 0.000%** 3.232
. o Expressway IC 0.045 0285 0.016 0.008*** 1.320
Traffic characteristic :
KTX station 0.080 0279 0.037 0.039** 2243
] o Adjacent to Sejong city -0.076 -0.401 0029 0.014* 3157
Location characteristic -
Construction of new town 0.004 0.020 0.016 0.824 1111

Adjusted R2=0.767, **p<0.01, #*p<0.05, *p<0.1
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