@ i pISSN: 1226-7147, elSSN: 2383-9171
§,|, %&5 https://doi.org/10.17208/jkpa.2024.11.59.6.5

Journal of Korea Planning Association Vol 59, No.6 (2024)
CHEt=E - T A|A|ZIEE| K| S EAIE], HI503 H6= pp.5-24

‘ '.) Check for updates

FE 1-27] A2 FHA Y FHY- 424

SRR,

Analysis of Centrality and Self-sufficiency of New Towns and Surrounding

Areasin the Seoul Metropolitan Area

URHE™ - 0j27[ 050

Kim, Jaehoon - Lee, Sugie

Abstract

Seoul metropolitan new towns were rapidly developed to address the severe housing shortage in Seoul. Initially, these
towns were criticized for lacking self-sufficiency and concerns of becoming mere “bed towns." Hence, urban planners
emphasized creating self-sufficient cities and intercity networks connected to surrounding areas. This study analyzes
the centrality and self-sufficiency of the first and second new towns from 2002 to 2016 using household traffic survey
data. The findings show that most new towns increased their centrality and self-sufficiency over time, thereby reducing
their dependence on Seoul. The second new towns positively affected both the first new towns and nearby areas, thus
improving centrality and self-sufficiency. For instance, Pangyo's surrounding areas, which feature high centrality and
self-sufficiency, contributed to Pangyo's rapid growth in both aspects. Conversely, Unjeong’s surrounding areas, which
resemble a monocentric city, resulted in lower centrality for Unjeong. This study highlights the dynamic relationship
between centrality and self-sufficiency in new towns and offers insights for future urban planning and policy, with
emphasis on sustainable and balanced development for new and surrounding cities.
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Table 1. Project duration, initial occupancy, and objectives of the 1st and 2nd new towns

Research area d;::gtﬁ o ct'::::::‘ cy Project objectives
- Alleviate the housing shortage in the Seoul Metropolitan Area (SMA).
1989 - Accommodate the functions of a central business district in the SMA alongside
24 i September 1997 the Gangnam region.
17 Bundang 1996 P - Promote the modernization of information industry functions and living facilities.
= - Establish a self-sustaining economic base.
1st - Present a model of a Korean-style new town and promote job creation.
New - Meet the housing demand in the SMA.
s 1990 - Alleviate traffic congestion by decentralizing the concentration in Seoul.
I?sla_tn - August 1992 - Aim for a self-sustaining city and provide a high quality of life.
1995 - Promote balanced growth and establish environmentally sustainable residential
areas.
- Develop a self-sustaining city focused on advanced IT and venture industries.
o 2003 - Establish an economic hub in the southern part of the SMA.
= = December 2008 - Promote job creation, technological innovation, and alleviate overcrowding in
27| Pangyo 5017 Seoul
-2*_'Ed“ - Build an eco-friendly and smart urban infrastructure.
n
New - Promote balanced development in the northwestern region of the SMA.
towns  ox 2003 - Improve the quality of residential and living environments to enhance
Unj eong = June 2009 convenience for residents.
2023 - Establish a self-sustaining economic base.

- Focus on creating an environmentally friendly urban space.
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Table 2. Evaluation indicators for self-sufficiency and centrality

T7}x|E / Evaluation indicator

LIHEI- ﬁég [
REEX|A Internal traffic volume
S}:i‘—strfﬁcienc index - X3t 4 00l=a Eq (1)
y REsdY + RYUSY
Outbound traffic volume + Inbound traffic volume
L!H-l:"- ffJE;5F [
Hooe Internal traffic volume
mﬁgem loymentrate S1)
ploy U S + RuSH
Internal traffic velume + Inbound traffic volume
i 55 al*%f@ 5 H%lEé-‘t%F
=3 Seoul arrivals from total departures
NesmE : _
Seoul traffic ratio ZzutEstar
Total depar‘[ure traffic volume
)| EELESAY B HA =AEEY
=y XIE_ Qe A= 3hH| Arrivals in original city from new town departures
_Self—sufﬁmency Origingl city traffic ratio Al = =UIES Eq(4)
indicators MEA BSELUSHY
Total new Town departure traffic volume
A ZELEAY B A A =AEAY
Al AJE3hH| Arrivals in new town from original city departures
New Town traffic ratio - ST EEuEssEt 1)
Total original city departure traffic volume
1878l BEASIAS
ESEST] Employment opportunities Total incoming commuters Eq(6)
Job-housing balance ratio  ~ | E=0l7 - EEdiEayia 9
Economically active population Total outgoing commuters
rysd
S&riH|29H]| B Inbound traffic volume Eq()
Inflow to outflow ratio ozEsay
Outbound traffic volume
oA . = 2t eio=(01)
?".:.'éi T_LE Degree centrality B ,gl Connection status betweeniandj (0,1) Eq(®)
entrality - - -
indicators ZEio] nRHEZAY R - (BRI 2549 x (iRt 75 S Eq ()
Eigenvector centrality of node i =1 [(Degree centrality of node i) x (Flow volume between i and j)]

*TN=& = 4=(Total number of node), N==& ==(Number of node)

10 2=A%, Hs9H M6 (2024)
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AHE2|5=Self-sufficiency index)7} it} AFAFE 4 A
Ao Yi-s3FE AEUsITeE Y o8 5 2 7Y
TAEE AEslo] X542 B71RHThomas, 1969)(3 2, Eq
(). 28 o] A& A Y GAf2|7F FE3AIE, =EEo)
FE3) oelgo] flEs Aol W2 ke vERd 4= 9l
o}, ek AR o] FF(2006) = WHEI-EE(Internal
employment rate)& L2{8}0] o] FAE Heslarz} sigict,
-5 -2 SR 227 YT SRR, sF A
FHloA AFEe YA 2 AXRECHE 2, Eq ).

A2-534(Seoul traffic ratio), YEAEHH(Original city
traffic ratio), A1%=A1E388](New town traffic ratio)= A}FA
FE Rkl 9] Al%A] 54 RHgsl7] §f3 Aot
(& 2)9] Eq 3)9] A5l A&t AxA] 7 AddEgl 9
S EA%17] f8l AMSEH, RS ut A A ¢ 7l ol ket
743 - 53], 2009). 3T B2 MR FHFE dIAA A
SURE A FAF O = e A FOITHo]4=7] 9, 2015). YAl
S} ALAl = AEAL YEAZE ARA u|A]=
P Uehll= ARZ, 247} QA9 AEA 2] F3T vl&
& UETE o]57] 912015)7F AR8RE o] A RES (E2)9 Eq
(4), Eq (5)2F 2ol AAr=] it

ZZ:H](Job-housing balance ratioj= AA&E2] F44E
B75lhs b &8 AR F SR, §4 A9y AAEEA+
tiu] YR} =5 veRdc), T2y ol YAtz A|Y FRloA)
AFE A=A ARE wetdh = gl AL o, Aol
F42006)7F AR AFHlE= (& 29 Eq 6) 2ol AM-Ert

3127 A A| Y YA RSN TR E AN Zat

FEulF-Yul(Inflow to outflow ratio)= AlEA] 2 Yk A]
oA FE=F AL diH] F-UsFF Bl &S el 299 A
HHAQl FlE ulelste Al oltHo]=7] £, 2015). ol AY
oA AFERA 1187137t AFE A ek b =gl
Ho, A50]9) A3HE Bt fEdHla-duls R 29 Eq
(7)2t 2ol A,

EA9] F44EE W7l $18 BE% 4 d(Degree centrality)
3 395414 (Eigenvector centrality)o] AMEE|QITE ¢
AFAAE B4 =9 A A os ddd BAEY 8 54
8= 7122 S48 ARE, 44E BAY 7 BEE E
24ko] o, g Ao F4l/do] 2 AL YuldtcHBor-
gatti, 2005; Freeman, 1978)(3 2, Eq (8)). Le{ut A4F44
< ZA] 7] A Al dATE a2ste A A4S Nt
512 Eoh= gAZE Qiet AfHEFAAES Q4R BAEY F
[5E 1133t Ashs AEE(Bonacich, 1987), 9Z2E =
AEY FaE7t oSS 3T LA9 FREE I FoHA|
o, EAl 7 7H8ZQ 94E& sk Aol ITHAAE,
2014)(3 2, Eq (9)). ol=g thgst W7IA RE 831 A=A
oF YA REA 1 T4 s FAA R A

FE 1-7] AN AEAS] FU4 LAY BrHE A
AR TS GE 33 GE ol elBHE o= 200297 20164
7H9] 717t B9 ALEASH UEAIE o2 oe] BrAE

Table 3. Calculation results of self-sufficiency evaluation indicators for 1st and 2nd new towns and original cities

Internal Original New
Self-sufficiency emolovrnant Seoul traffic city town  Job-housing Inflow to
index P {m ratio traffic traffic balance outflow ratio
Area Year LiLs ratio  ratio
New Original New Original New Original New Original New Original New Original
town «city town city town city town city town city town city
2002 0155 0569 0288 0694 0534 0323 0087 0112 069 0621 0620 0.190
2006 0218 0472 0308 0620 0411 0300 0075 0160 0973 0644 0961 0245
B 2010 0202 0442 0286 0478 0270 0218 0113 0120 1017 0963 1024 0502
(Seongnam®)
2016 0187 0516 0269 0498 0277 0210 0127 0113 1024 1042 1033 0523
02'-16'(%) 2048 -9.23 -6.76 -28.29 -48.03 -35.09 4572 0.66 47.05 5599 66.58 175.38
2002 0020 0569 0028 0694 0349 0323 0069 0003 2168 0668 2242 07190
2006 0000 0472 0000 0620 0225 0300 0020 0001 4480 0786 4480 0245
il 2010 0029 0442 0073 0478 0332 0218 0078 0005 0609 0966 0590 0502
(Seongnam’)
2016 0072 0516 0126 0498 0330 0210 0096 0028 0987 1026 0985 0523
02—-16'(%) 263.45 -9.23 355.23 -28.29 -539 -35.09 39.73 699.04 -5446 67.63 -56.05 175.38

C+E 0| X[0f| Al (Continue on next page)
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Internal Sl e Rl
Self-sufficiency e Seoul traffic city town Job-housing Inflow to
index P a}c’ ratio traffic traffic balance outflow ratio
Area Year sEn ratio  ratio
New Original New Original New Original New Original New Original New Original
town city town  city town city town city town cily town city
2002 0362 0334 0474 0519 0412 0458 0062 0133 0795 0718 0671 0449
2006 0361 0283 0474 0499 0429 0463 0062 0145 0791 0694 0665 0396
l(léggang) 2010 0415 0349 04565 0239 0265 0318 0086 0128 0993 1000 0988 1017
2016 0362 0317 0432 0386 0240 0315 0104 0150 0945 0971 0907 1.019
02—16'(%) -0.05 -504 -8.87 -2559 -41.78 -31.23 68.15 1355 18.88 60.87 3519 126.87
2002 0188 1192 0261 0684 0106 0121 0289 0017 1101 1065 1142 1222
2006 0182 0828 0273 0646 0336 0166 0104 0050 0953 0936 0937 0827
Fprgfugng 2010 0195 0671 0272 0579 0253 0125 0107 0051 0066 1004 1093 0952
2016 0195 0604 0280 0551 0117 00Vy9 0279 0161 1007 0994 1010 0973
02'—16' (%) 3.61 -49.34 7.7 -19.55 10.59 -3508 -350 78956 -857 -6.91 -11.60 -20.40

*The Seongnam original city in Bundang new town and Pangyo new town are the same.

B 4.1-27| A A| S BTA| S48 BIIRE AN 2ot
Table 4. Calculation results of centrality evaluation indicators
for the Tst and Znd New Towns and original cities

: Eigenvector
Degree centrality centrality
City Year
New Original New Original
town city town city
2002 0350 0.333 0.023 0.017
2006 0953 0922 0138 0.159
Bundang
(Seong- 2010 0939 0909 0247 0241
ety 2016 0919 0892 0291 0341
02'—-16'(%) 162.23 167.57 1,137.24 1,947.28
2002 0043 0333 0.001 0017
2006 0240 0922 0.003 0.159
Pangyo
(Seong- 2010 0818 0909 0.022 0.241
ey 2016 0910 0892 0097 0341
02'-16'(%) 2,029.19 167.57 10,199.47 1,947.28
2002 0359 0265 0.013 0.009
2006 0946 0891 0.058 0027
llsan
(Goyang) 2010 0985 0924 0.185 0117
2016 0892 0802 0.209 0138
02—16'(%) 148.46 202.62 1.481.36 1,366.22
2002 0111 0299 0.001 0.003
2006 0450 0744 0.005 0.013
Unjeong
(Paju) 2010 0726 0833 0027 0.036
2016 0649 0739 0.027 0.048
02'—16'(%) 483.78 146.95 5,020.00 1,609.07

*The Seongnam original city in Bundang new town and Pangyo new town
are the same.
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Figure 2. Trends in changes in self-sufficiency and centrality of new towns (2002-2016)
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Figure 3. Trends in changes in self-sufficiency and centrality of original cities (2002-2016)
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Figure 4. Outbound traffic network of new towns and original cities (2002, 2016)
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Figure 5. Inbound traffic network of new towns and original cities (2002, 2016)
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B 5. 22-Hu Moo} X|Ho] S22 HIE 52(20023-20161)
Table 5. Changes in traffic volume ratios between Bundang/Pangyo new towns and surrounding areas (2002-2016)

Outbound — Destination Bundang Pangyo Seongnam Seoul Gyeonggi  Inbound — origin  Bundang Pangyo  Seongnam Seoul Gyeonggi
2002 (%) 20.1 10 87 534 147 2002 (%) 288 056 269 205 223
Bundang 2016 (%) 276 6.1 128 278 237 2016 (%) 269 6.2 1.7 293 232
02’ (%) — 16’ (%) 7.5 5.1 4.1 -25.6 9.0 16(%) — 02(%)  -1.9 5.7 -15.2 8.8 0.9
2002 (%) 224 6.0 069 349 298 2002 (%) bt 05 32 40 34
Pangyo 2016 (%) 184 124 96 330 224 2016 (%) 178 126 87 329 227
02'(%)— 16' (%)  -4.0 6.4 27 -1.9 7.4 16(%) — 02(%) 121 12.1 55 28.9 19.3
2002 (%) 11.2 03 4372 323 119 2002 (%) 84 01 694 1156 10.0
Seongnam 2016 (%) 11.3 28 519 210 1056 2016 (%) 1156 30 498 209 122
02’ (%) — 16’ (%) 0.1 25 87 -11.3 -1.4 16(%) — 02(%) 3.1 2.9 -19.6 9.4 2.2
B 6. -2 H M Ao} = X|ofo] S HIS 52(200213-20161)
Table 6. Changes in traffic volume ratios between lisan/Unjeong new towns and surrounding areas (2002-2016)
Outbound — Destination lisan Unjeong Goyang Paju Seoul Gyeonggi Inbound — origin llsan Unjeong Goyang Paju Seoul  Gyeonggi
2002 (%) 331 13 54 24 36.2 36 20024 (%) 474 11 145 37 228 73
llsan 2016 (%) 408 31 104 43 240 11.0 20164 (%) 433 30 10.3 50 234 101
02'(%)—16' (%) 7.7 18 5.0 1.9 1122 7.4 02(%)— 16(%)  -4.1 19 -4.2 13 0.6 28
2002 (%) 195 286 77 288 105 45 20024 (%) 301 26.1 49 127 145 74
Unjeong 2016 (%) 11.7 282 33 279 11.7 128 20164 (%) 126 280 34 287 119 1.7
02 (%)—16' (%) -7.8 0.4 4.4 0.9 1.2 8.3 "02(%)— 16(%) -17.5 1.9 15 16.0 2.6 43
2002 (%) 13.3 03 326 1.7 458 36 20024 (%) 113 06 519 12 293 35
Goyang 2016 (%) 160 13 390 27 3156 6.7 2016 (%) 159 12 386 28 316 6.7
02 (%)—16' (%) 1.7 1.0 6.4 1.0 -143 3.1 02(%)— 16(%) 4.6 0.6 -13.3 1.6 23 32
2002 (%) 80 17 19 726 121 23 20024 (%) 72 33 38 68.4 104 b6
Paju 2016 (%) 101 1561 39 544 79 7.1 2016 (%) 92 147 38 551 80 76
02'(%)—16' (%) 2.1 13.4 2.0 -18.2 4.2 48 02(%)—16(%) 2.0 1.4 0.1 133 2.4 2.0
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Appendix

FE 1.1 AN Az A HHS HIHAHA|, 2002~2016)
Appendix 1. Changes in administrative districts of 1st and 2nd New Towns and original cities (Seongnam-si, 2002—2016)

#ys Ast

2glb Changes in administrative districts

N1 AZse A EiZ1S, ey, Efos, e

AES, ME2S, LESSE B E1 &, B H2E, EfH3E, EfH4s,

AFNE AZDE CHIE ANE OIS 2XE of2s, Ales, 2006 — 20104

o DJ_EI_ [=TH L | =T Y - reT Eiml==1N S LT CFiA _‘61_‘:”%5 EiE
1S5S, \NES, 448, 55, 2815, 3828, 2415, 2425, ] Rk
HUETE, HUE2E, AU H3E, otHE, =&8 2006 — 2010

Y Seongnam-si Sujeong-gu, Jungwon-gu Yeosu-dong — Hadaewon-dong, Dochon-dong

Shinheung 1-dong, Shinheung 2-dong, Shinheung 3-dong,
Seongnam Taepyeong 1-dong, Taepyeong 2-dong, Taepyeong 3-dong,

original Taepyeong 4-dong, Sujin 1-dong, Sujin 2-dong,

city Dandae-dong, Sanseong-dong, Yangji-dong,
: : - 20104 — 20164
Bokjeong-dong, Wirye-dong, Sinchon-dong, - =
Godeung-dong, Siheung-dong, Seongnam-dong, S5 —-=8s 7S
Jung-dong, Geumgwang 1-dong, Geumgwang 2-dong, 2010—2016
Eunhaeng 1-dong, Eunhaeng 2-dong, Bokjeong-dong — Bokjeong-dong, Wirye-dong
Sangdaewon 1-dong, Sangdaewon 2-dong,
AHA| Sangdaewon 3-dong, Hadaewon-dong, Dochon-dong
Seongnatt M| Bg7 20064 — 20104
St FU1E, +U28, +UBE, YXIS, A5, I12s, YA3s, gas -gamE Fos
X315, M3125, 0[0f15, 0|02, OFEH 5, 01125, OIEI3S,
acp gy S35 70lS, 70 2006 — 2010
2 UEA . Geumgok-dong — Geumgok-dong, Gumi 1-dong
Bundang Seongnam-si Bundang-gu
A Sunae 1-dong, Sunae 2-dong, Sunae_S—dong, J 20104 — 20164
eongja-dong, Jeongja 1-dong, Jeongja 2-dong, IS — S HAHE
Jeongja 3-dong, Sechyeon 1-dong, Seohyeon 2-dong, = = =
Imae 1-dong, Imae 2-dong, Yatap 1-dong, Yatap 2-dong, 2010 — 2016
Yatap 3-dong, Geumgok-dong, Gumi-dong, Gumi 1-dong  Jeongja-dong — Jeongja-dong, Jeongja 1-dong
HYA BET 20064 — 20104
HUAEN 25 HES Hus Wl TuE - HEs Hus WS
Pangyo Seongnam-si Bundang-gu 2006 — 2010
new town  Unjung-dong, Sampyeong-dong, Pangyo-dong, Pangyo-dong — Sampyeong-dong,
Baekhyeon-dong Pangyo-dong, Baekhyeon-dong
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BE 2 1.27| ASA| U YA $HS HSH DA IEA| 2002~2016)
Appendix 2. Changes in administrative districts of 1st and 2nd New Towns and original cities
(Goyang-si-Paju-si, 2002—2016)

Changes in administrative districts

YA BT
ZFuE, PUS, BES, dNIS, HM2E, &A1, UL, 35S,
IUE, PHE, 558, 1S, 3128, &35 AU s BLls,
- YL3E, STS, S 200214 — 2006\
Goyang-si Deogyang-gu WAE —AlM2E, WA3E
Goyang Jugyo-dong, Wonshin-dong, Heungdo-dong,

original Seongsa 1-dong, Seongsa 2-dong, Hyoja-dong AENZ = 200 . .
: . ! ! ! Haengsin 2-dong — Haengsin 2-dong, Haengsin
city Sindo-dong, Changneung-dong, Goyang-dong, 3-don
Gwansan-dong, Neunggok-dong, Hwajeong 1-dong, E
Hwajeong 2-dong, Haengju-dong, Haengsin 1-dong,
TIOHA| Haengsin 2-dong, Haengsin 3-dong, Hwajeon-dong,
Daedeok-dong
Goyang-
si TUA| LAbA T, LA 20024 — 200611
ANS, YA E, BEIE, UM2E, SME, YMIE, HUMS, S — LT, HEls
BAE, WA E, BADE DIF15, 01525, T8, 5228, Y5 Yoz FiE
tiels, 35, M35, 185, 455, AU Q4% — HEAE
UAHAIEA| NS — M 5 BAHS

Goyang-si llsanseo-gu, lisandong-gu
llsannew Siksa-dong, llsan 1-dong, Tanhyeon-dong, llsan 2-dong, 2002 — 2006

town Jungsan-dong, llsan 3-dong, Jeongbalsan-dong, llsan 1-dong — llsan 1-dong, Tanhyeon-dong
Pungsan-dong, Baekseok 1-dong, Baekseok 2-dong, llsan 2-dong — llsan 2-dong, Jungsan-dong
Madu 1-dong, Madu 2-dong, Juyop 1-dong, Juyop 2-dong, llsan 4-dong — Jeongbalsan-dong
Daehwa-dong, Janghang 1-dong, Janghang 2-dong, Baekseok-dong — Baekseok 1-dong,
Gobong-dong, Songpo-dong, Songsan-dong Baekseok 2-dong
A
NS, IS, YRS, 280, HelH, 2215, ZHH, I1EH, 20104 —20164

nran SET 2UR 3E15 3505 3535 I5H FUH TN 32153215, 3235

+ 25T, BHH, TAH

. Paju-si
Paju Munsan-eup, Paju-eup, Beobwon-eup, Wollong-myeon, 2010 — 2016
original Tanhyeon-myeon, Jori-eup, Gwangtan-myeon, Papyong-  Geumchon 1-dong — Geumchon 1-dong,
A city myeon, Jeokseong-myeon, Gonnae-myeon, Geumchon Geumchon 3-dong + Jindong-myeon,
1-dong, Geumchon 2-dong, Geumchon 3-dong, Jindong-  Jangdan-myeon, Jinsec-myeon
Paju-si myeon, Jangdan-myeon, Jinseo-myeon
iEI| 200244 — 20064
SHYNTA| BEIE, 2H1E, S5, 2338 DS — D3IS, SH15, 228, 2H3S
Unjeong  Paju-si 2002 — 2006
new town Gyoha-dong, Unjeong 1-dong, Unjeong 2-dong, Gyoha-eup — Gyoha-dong, Unjeong 1-dong,
Unjeong 3-dong Unjeong 2-dong, Unjeong 3-dong
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Appendix 3. Differences in inflow/outflow traffic volume and traffic ratio of 1st and 2nd New Towns (2002-2016)

A=A| =2}/ New town arrival H=A| =2}/ Original city arrival [HAFX| 2| x| =5t/ Arrival outside the research area £ gum
Bundang Pangyo lisan Unjeong Seongnam Goyang Paju Seoul Incheon Gyeonggi External Total departures
T 26829 (201) 1392 (1.0) 371 (03) 78 (00 1677 (87 351 (03) 0 (00) 71400 (534) 800 (06) 19618 (147) 1248 (09) 133764 (100)
(288) (57) (03) (11) (84) (04) (0.0) (26.6) (57) (33.3) (35.1)
ey O 127665 (27.6) 28144 (61) 0 (00) 340 (01) 50056 (12.8) 995 (02) 428 (01) 128783 (278 2169 (05) 109546 (237) 5662 (12) 462783 (100)
(26.9) (178 0.0 ©03) (115) 03) 02) (235) (5.0) (35.3) (25.9)
ot 100836 (7.5) 26752 (5.1) 371 (0.3) 262 (0.0) 47379 (3.9) 644 (-0.1) 478 (0.1) 57,383(256) 1,360 (0.1) 89928 (9.0) 4414 (0.3) 329,024 (100)
(-1.9) (12.1) (0.3) (-0.8) (3.1) (0.2) 0.2) 3.1) (-0.7) (1.9) (9.2)
o0 460 (22.4) 123 (6.0) 0 (00) 0 (00 141 (6.9) 0 (0.0 0 (00 715 (349) 0 (00) 612 (29.8) 0 (00) 2051 (100)
(05) (05) 00 (0.0) o 0.0) (0.0) 03 (0.0( (1.0) (0.0)
S 20576 (184) 19964 (12.4) 797 (0.5) 16 (0.0) 15425 (96) 691 (0.4) B4 (0.0) 52960 (330) 2545 (16) 35901 (224) 2627 (16) 160566 (100)
(6.2) (12.8) 02) (0.0) (3.0) 02) (0.0) (9.6) (5.9) (118) (12.0)
R 29116 (-4.0) 19841 (6.4) 797 (0.5) 16 (0.0) 15284 (2.7) 691 (0.4) 64 (0.0) 52245 (-1.9) 2545 (1.6) 35280 (7.4) 2627 (1.6) 158515 (100)
%‘a*{ ﬁ (5.7) (12.1) (0.2) (0..0) (2.9) 0.2) (0.0) (0.4) (5.9) (10.5) (12.0)
departure 02 (% 226 (01) 19964 (12.1) 54441 (33.7) 2104 (1.3 80 (00 8962 (54) 3074 (24) 58528 (36.2) 8513 (52 5066 (3.6) 708 (04) 164466 (100)
02) G100 (47.4) (30.1) {01) (113) {7.9) (229 (60.9) (10.1) (19.9)
. o 3315 (06 3598 (07) 211261 (408) 16161 (31) 1769 (03) 53981 (104) 22077 (43) 124145 (240) 21207 (41) 67139 (11.0) 2963 (06) 517616 (100)
o7 23) (433) 126) 03 (159) 92) (22.6) (438) (18.4) (136)
s 3089 (0.5) -16366(-11.4) 156,820 (7.7) 14057 (1.8) 1,680 (0.3) 45019 (5.0) 18103 (1.9) 64617 (122) 12694 (1.1) 51,173 (74) 2255 (0.2) 353,150 (100)
(0.5) (-79.4) (-4.1) (17.5) (0.3) (4.6) (2.0) (0.5) (12.1) (8.3) (-6.4)
oz % 0 (00) 20 (03) 1239 (195 1823 (286) 0 (00 492 (77) 1,832 (288) 670 (10.5) 0 (00) 289 (45) 0 (00) 6385 (100)
(0.0) 1) [18)] (26.1) (0.0) (08) (3.3) 0.2) ©.0) (05) (0.0)
i 160 449 (04) 20 (00) 14860 (117) 35744 (282) 0 (00) 4163 (33) 35373 (27.9) 14826 (117) 4729 (37) 16274 (128) 521 (04) 126950 (100)
©.) 0.0 (3.0) (28.0) (0.0) (12) (147) @27 (109) (52) (2.4)
i 449 (-0.4) 0 (03) 13621 (7.8) 33921 (-0.4) 0 (0.0) 3671 (44) 33541 (0.9) 14156 (1.2) 4729 (3.7) 15985 (8.3) 521 (0.4) 120595 (100)
©.1) (0.1) (2.0) (1.9 (0.0) (0.6) (11.4) (2.5) (10.9) @7 (2.4)
0z 25073 (11.2) 783 (03) 87 (0.0) 131 (01) 96811 (432) 81 (0.0) 0 (00) 72424 (323) 773 (03) 26704 (119) 1477 (07) 224344 (100)
(26.9) (32) 1) (1.9) 69.4) 1) (0.0) (27.0) (55) (45.4) (41.6)
55528 (11.3) 13765 (28) 1651 (03) 0 (00) 256026 (519) 915 (02) 0 (00) 103429 (210) 2256 (05) 52046 (105 7967 (1.6) 493583 (100)
Seongnam 16 (%) =
1.7 87 03) (0.0) (49.8) 03) (0.0) (188) (52) (16.8) (36.5)
ot 30455 (0.1) 12982 (25) 1,564 (0.3) 131 (0.1) 159215 (8.7) 834 (0.2) 0 (0.0) 31005(11.3) 1482 (0.2) 25342 (1.4) 6490 (0.9) 269239 (100)
Eﬁig’_;l] :(l;ldy {15.2) (5.5) (0.3) (1.9 (-19.6) 0.2) (0.0) (8.1) (-0.3) (-28.6) (-5.1)
departure o0 79 (01) 0 (00) 16651 (133) 345 (03) 149 (01) 40983 (326) 2084 (17) 57591 (458) 3185 (25) 4461 (36) 107 (01) 125635 (100)
©. 0.0 (145) (49) o (519) (38) (21.4) (228) (76) (3.0)
T 1,183 (04) 807 (02) 50427 (150) 4288 (13) 1014 (03) 130835 (30.0) 97163 (27) 105633 (315 7532 (22) 22541 (67) 1665 (05) 335088 (100)
02 (05) (103) (34) ©2) (386) (38) (19.2) 17.3) (7.3) (7.6)
R 1,104 (0.3) 807 (0.2) 33776 (1.7) 3943 (1.0) 865 (0.2) 89,852 (6.4) 7,079 (-1.0) 48042 (-143) 4347 (0.3) 18080 (29) 1558 (0.4) 209,453 (100)
0.2) (0.5) (-4.2) (-1.6) 0.1) (-13.3) 0.1) (2.2 (-5.5) (0.3) (4.6)

{Continue on next page)
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AMEA] =2/ New town arrival #=A| =2}/ Original city arrival [H4%| 2| X[ =2t/ Arrival outside the research area £ g
Bundang Pangyo lisan Unjeong Seongnam Goyang Paju Seoul Incheon Gyeonggi External Total departures
e 0 (00 0 (00) 4213 (80) 889 (1.7) 0 (00 986 (19) 38000 (726) 6330 (121) 706 (13) 1213 (23) 13 (0.0) 52350 (100)
) (0.0) ©.0) (37) (127) (0.0) (12 (68.4) (2.4) (51) 2.1) 04
A B ) 13 (02) 76 (00) 24568 (101) 36735 (151) 0 (00) 9433 (39) 132197 (544) 19090 (79) 3034 (12) 171% (7.1) 437 (02) 243179 (100)
Original city Paju 16 (%) - -
departure 0) (0.0( (5.0) (28) (0.0) (28) (55.1) (3.5) (7.0) (55) (2.0)
g 413 (0.2) 76 (0.0) 20355 (2.1) 35846 (13.4) 0 (00) 8447 (20) 94197(18.2) 12760 (42) 2328 (0.1) 15983 (4.8) 424 (0.2) 190,829 (100)
0.1) (0.0) (1.4) (16.0) (0.0) (1.5) (13.4) (1.1) (1.9) (3.5) (1.6)
o2 19072 (20.7) 985 (11) 26180 (284) 1013 (11) 16082 (174) 23186 (251) 5772 (63) 92290 (100)
%) (20.5) (4.0) (228) (145) (115 (293) (104)
o 1605 139,038 (25.1) 52009 (94) 114022 (208) 15067 (27) 107359 (194) 107,024 (19.3) 19262 (3.5) 553972 (100)
) (29.3) (32.9) (234) (11.9) (209) (316 (8.0)
S 119966 (4.4) 51,114 (8.3) 87,842 (-7.8) 14154 (1.6) 91,277 (2.0) 83838 (5.8) 13490 (-2.8) 461,682 (100)
(8.8) (28.8) (0.6) (2.6) (0.3) (2.2) (24)
02 (% 624 (932 335 (49) 3246 (47.8) 90 (1.3) 522 (17) 1205 (177) 772 (M4) 6,794 (100)
%) 1) (14) (28) (13) (0.4) (15) (14)
2226 (59) 1847 (49) 17919 (479) 4077 (109) 2267 (61) 6649 (17.8) 2444 (B5) 37429 (100)
Incheon 16" (%) -
(05) (1.2) (37 (39 {04 (20 (1.0)
T x| 2| 1,602 (33) 1512 (0.0) 14673 (0.1 3087 (0.6) 1,745 (1.6 444 (01 1,672 (-49 30,635 (100
X[ &% S (33) (0.0) (0.7) (9.6) (16) 5 (0.1) (-4.9) (100)
Departure (-0.2) (-0.2) (0.8) (1.9) (0.1) (0.4) (-0.4)
outside the 20754 (41.2) 88 (16 8427 (167) 516 (1.0) 13965 (277) 2738 (54) 3000 (62) 50327 (100)
research 0Z (%) = x
iea (223) (3.4) 73 74 (10.0) (35) (56)
: 110348 (35.1) 35994 (114) 49457 (157) 14983 (48) 62777 (199) 22851 (7.3) 18283 (58) 314693 (100)
Gyeonggi 16" (%)
(232) (227) (10.) (11.7) (122) 67) (7.6)
R 89504 (-6.1) 35166 (9.8) 41,030 (-1.0) 14467 (3.8) 48812 (7.8) 20,13 (1.9) 15184 (-0.4) 264,366 (100)
(0.9) (19.3) (2.8) (4.3) 2.2) (3.3) (2.0)
oz % 0 (00) o (00) 25 (50.0) 0 (00 0 (00 25 (50.0) 0 (00) 50 (100)
(0.0) 0.0) 0.0) (0.0) (0.0) (0.0) (0.0)
5408 (254) 2203 (10.2) 2760 (128) 350 (16) 8533 (39.4) 1454 (6.7) 845 (39) 21652 (100)
External 16 (%) -
1.2) (1.4 (08) ©03) nn (04) (04)
s 5408 (25.4) 2203 (10.2) 2,744 (37.2) 350 (1.6) 8533 (39.4) 1,429 (43.3) 845 (3.9) 21,602 (100)
(12) (1.4) (0.5) (03) (17 (0.4) (0.4)
0z (%) a3 N7 24430 114,880 6,989 138427 79,009 55533 268,658 13977 58,863 3,583
= caE (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
Total arrivals 16 (%) 475239 158518 487,731 127863 514226 338992 240,136 548,866 43470 310643 21842
(100) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100)
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