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Analyzing the Land-use Pattern of the Station Area of the Seoul
Metropolitan Railway by Based on the Network Centrality
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Abstract

This research mainly examined how the network centrality of each station affects the
land-use pattern of each station area of the Seoul Metropolitan Railway (SMR), applying the
methodology of social network centrality. For estimating centrality of each station, the SMR
network was established considering travel time (headways, transfer time, moving time, etc.).
From the network it was found that degree centrality is strongly distributed in the stations of
Subway 'Line 1', and closeness centrality is high in the stations of the CBD area. Betweenness
centrality is, however, much higher in the south-west region stations and the suburban
transfer stations. For each station area, each land use was converted to 'Residence,
'‘Commerce’, and 'Office’ categories. Then the land-use pattern of each category, depending
on the network centrality of each station with the distance from the station and building
floor number, was estimated using binomial logistic model. As a result, this research proved
that each centrality significantly affects the land-use categories in each station. Contrary to
the relevant previous researches, this research confirmed that the grades of centrality for each
station are different and this affects the land-use pattern of the station area significantly.
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Keywords = Social Network, the Seoul Metropolitan Railway, Station Area, Network Centrality,
Land-use Pattern
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Figure 1. Seoul Metropolitan Subway Network (2011)
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Table 1. Comparison on the Length and the
Number of Station of the Seoul
Metropolitan Subway

282 A4 2001 | 20114 =7l
Item Region In 2001 |In 2011| Growth Rate
ME
3211 | 3971 23.7%
In Seoul
=
Length Out iof Seoul 166.5 | 506.2 204.0%
(km) =
o 4876 | 9033 |  853%
A= 281 | 335 | 192%
In Seoul
No. of = 100 198 98.0%
Stati Qut of Seoul
ation
TH| o
Total 381 533 39.9%

AE S EESAL Y SEHTE F7t olsQl
Source: Korea Railroad, O/D data among the stations by each
month (as of December)
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Table 2. Changes of Mode shares between
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Vehicle (27.7%) | (226%) | (314%) | (27.3%)
A 5977 6,880 7,705 8534
Bus (329%) | (34.6%) | (30.3%) | (321%)
XS/ Ee| 4404 5121 6,027 6,726
Subway/Rail| (24.3%) | (25.7%) | (23.7%) | (25.3%)
EHA| 1,872 2,034 2,195 2,235
Taxi (10.3%) | (10.2%) (8.6%) 84%)
7|E 854 1379 | 1513 | 1,800
Others @.7%) (6.9%) 6.0%) 6.8%)
T 18140 | 19905 | 25422 | 26,553
Total (100.0%) | (1L00.0%) | (100.0%) | (100.0%)

bz Zt fEd 7 S AElTA
Source: Household Travel Survey by each year
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Table 3. The Number of Station by Subway Line

and Station Characteristic of the Seoul
Metropolitan Subway (as of 2011)

|
SA olHY %’Sg (%EF@%Q)*
e STa't_:; Transfer Total
Station (Integrated
Transfer Station)
15 M Line 1 76 17 98 (5
25 M Line 2 29 20 51 (2)
3z M Line 3 28 11 42 (3)
4 M Line 4 36 9 48 (3)
55 Line 5 35 15 51 (1)
6z M Line 6 26 11 38 M)
72 M Line 7 31 11 42 (0)
8% M Line 8 12 4 17 @
9% M Line 9 18 24 (0)
40|M
Gyeongui Line . 2 2010
gz 16 0 18 (2
Gyeongchun Line @
STHE
Airport Railroad " B 100
224
Bundang Line 2 . 20
=
Shinbundang 3 3 6 (0)
Line
OIM1s M
Line 1 Incheon e . 281
S
Jungang Line ) g 28
™H Total 395 125 533(13)

*IRETE DR SAoj0r Sl 850
A transfer station that only one line has ticket exists.
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(The Seoul Metropolitan Subway Network)
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Figure 2. Construction of the Seoul
Metropolitan Subway Network
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7 e o TalL mxE =25 HaAe|
2 98 9N W 100% EEe INE FE Avg, Distance| 3186 2743 | 2721 | 3063
St & Z "AE FAE o801 dlg FAo =& (m)
e ASEUE 3938 HoEE FES90. B 6 EX0|89 5¥ 2x
=25 go|gE AAE Al (@ )9 Zrh & Table 6. Distribution of Floor by Land-use Type
1= 2E 3% O|A
O . e Q [=3 [=3 [=} (a]
89 HE 7IZeR FASE S9T8TIAT29%), EXOIS | First | second |Third Floor| £
AT 114,32471(14.4%), YEET  100,80471 Floor | Floor |and above
s, =71 207,306|166,956| 205609 579,871
(127%)7F FEEOH, ¢HE J|E08E FHE Residence | (35.8%)| (28.8%)| (35.5%) |(100.0%)
7} 77.7758mMOE 1A =2 H =20 NEST 89454 | 45562 | 80112 215128
= TTSEneR 7H Hig= FEHRT Non-residence | @1.6%) | (21.2%)| (37.2%) |(100.0%)
HorEH 7go OE S-Y BriHEg HH A 296,760(212,518| 285721 | 794,999
Total (37.3%) | (26.7%)| (35.9%) [|(100.0%)
— Aol 76327 | 21,128 | 16,869 |114324
S LA Of frcy Hc ol = SH " % : ,
B4 "—”"EHO_"_HHL'—J LH_C’_EE HE 3 eHS Commerce | (66.8%) | (18.5%)| (14.8%) |(100.0%)
Table 4. Descriptive Statistics by Land-use Type HAO  [220433]191,390| 268852 680,675
in Station areas Non-commerce| (324%) | (28.1%)| (39.5%) |(100.0%)
Y =7 o 5= [ oA A 296,760(212,518| 285721 |794.999
Land-use |Residential| Commerce| Office | Total Total (37.3%) | (26.7%) | (35.9%) |/(100.0%)
Bl 579,871 | 114,324 |100,804|794,999 e 13127 | 24434 | 63243 100,804
Frequency | (729%) | (144%) |(12.7%)](100.0%) Office | (13.0%)| (24.2%)| (62.7%) [(100.0%)
H| &2 , , 4 ;
SRHEAM | 77775 | 16218 | 27,946 121,939 gl Sl S e
oorspace | @g3guy | (13.3%) |(22.9%)|(100.0%) pirbines |H0X| G110 alis IR0
(Thousand m) A 296,760(212,518| 285721 |794,.999
7 7|EF2% H|Q| Exception of others Total (B7.3%) | 26.7%)| 35.9%) [100.0%)
(165472, 30,758 thousand m’)
Journal of Korea Planning Association Vol50 No4 2015 | 217



olot
0x
]

(@]
87

ot 355%% 153 FARG IjEs Holal

1=

%7}

FEEE &7t g2+5F

5 0l

N
18

J

=

=
15'0] 3B8%= 71 =Rom 3% ok
ek
e nro,
Mg R
3 w9to,

ESEN

= 1E0] 668%% 71 =2

EEF Nt S0te

02 H

H

APOIA] 62.7%E VR =CHE

Rk

sAdE HEYNA

2t Stldoll thet

o
T
Q'ﬂ
%r(%

AHEH FAE

o5 D2 O 0x A

&

BN, s

7]

-9

Degree Centrality)

0.350

0.300

0.250

0.200

0.150

0.100

0.050

0.000

Closeness Centrality)

0.250

0.200

0.150

0.100

0.050

0.000

(047154l  Betweenness Centrality)

218

13 4 SERHE 98 FHY F0|

Figure 3. Centralities by Each Station

| T2EAZ, H503 45 (2015)

BHZE 0098(PZ2AL), 0217ER), 0.040mhHE
Holnl Q, AtiRoR miiEAldo) EEEAPT W

T

7. 3480 thigt 7|=SA
Table 7. Descriptive Statistics on Centralities

SHd |gEEESHY o7ES e d

Centrality Degree Betweenness

=
—ESHd

Closeness

B

el 0.097702

0.216711 0.040299

gL

Maximum S

0.301432 0.198363

EN e

0.007519 0.081587 0.000000

Minimum

HEHK}
Standard
deviation

0.059273 0.054008 0.028178
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Figure 4. Results of Centralities by Each Station
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Q1070 ;8. MY A9 107 &

Tk Table 8. Top 10 Stations by Each Centrality
=9 |9Z2EEENE| 2EEHY oi7H sl
Rank Degree Closeness Betweenness

:m::: : Z237}435 Z237}1) =

ke 1 | Jongno 3-ga |Jongno 3-ga(l) Guro

= (0.354717) (0.301432) (0.198363)

'f:u:":gfng ME2Yaszaze| MSYWQD) ME g
el 2 | Seoul Station |Seoul Station(1) Sindorim

e l:"ail (0.319471) (0.298999) (0.189802)

b MZAQS5) M29@) 2(1)

b 3 Singil Seoul Station(4) Onsu(1)

e (0.274953) (0.298777) (0.117088)

- 020

Mz SE37H3) T
4 Sindorim Jongno 3-ga(3) Guil

— (0.268797) (0.298658) (0.116628)

= SrjE oAl

i =24 | 2ESE@) =5

=i 5 | Dongdaemun | Dongdaemun | Guemjeong

— s (0265537) | story & | 59qa615)
S ) Culture Park(4) ’

o (0.298317)

= o SHEGAL

Cotsy 225 /(24,5 =0z =

S 6 D(I)_|r_\gtdaen§;n Chungmuro Gaebong

B0 istory

m o Culture Park (0.297931) (0.113579)

(0.262264)
AlHE@1,2) AED) o=

s 7 City Hall City Hall(1) Yeokgok

i (0.258004) (0.297710) (0.111982)

Sy SR A}

e sa%1e | 2AZAQ ==
e 8 | Dongmyo | Dongdaemun | oryy-dong
(0.250471) History & (0.110689)

= Firportrai ' Culture Park(2) :

i (0.296462)

il 24 ANEQ@) A @)

9 Yongsan City Hall(2) Sadang(4)
(0.229323) (0.296223) (0.110493)
HZEEY) | X237 B
10 [Cheongnyangni| Euljiro 3-ga(2) Sosa
(0.227872) (0.294928) (0.108900)
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Table 9. Analyzing the Results (Non-standardization

oo A

(Z-score)2

EAREA
= TIA] B8E H&5%oH,
(B 103} Zo] ASHQCH?, AszT £ =
4 Feinlee] dAuigteg 83l HiuEAst
ofefie} &rt.

A 2} SAEE EXO|EHe] HEF
GEFEEAES JYU8TM 71
(0.079 8, YEEToA 717 e o
Ho|! ot ZREHLEY FRoME FREELTL
7V =2 gl (04258, ATV} 71E We

e 02428 LIERY en, tiEdge &

0
09
mo ¢ Ho

of Independent Variables)

2'<_ ;_l * AFOI* [T I=E]
_—rl_‘tﬁ_ od | = 5 =
Residence Commerce Office
Category 3 : -
B Sig. | Exp(®) B Sig. | Exp(®) B Sig. Exp(B)
HoLE 22|Mm
Distance from | 0.003** | 0.000 | 1.003 [-0.003**| 0.000 | 0.997 |-0.003** | 0.000 0.997
Station (m)
E3(L23)
il 0.074** | 0.000| 1.077 [-0.937**| 0.000 | 0.392 | 0.891** | 0.000 2438
Ol AKX C = Al Al
s = ES; Ereﬁe':' < | -0.757** | 0.000 | 0469 |1423**|0.000| 4150 | -0.496**|0.000 0.609
Variables =¥ iN g
EEOES 142124 0,000 | 0.000 |9.254** | 0.000 | 104425 | 16.242** | 0.000 | 11,321,531.6
Closeness
B
0.189*** (0.130 | 1.208 |-1.138**| 0.000 | 0.320 || 1.089** | 0.000 2973
Betweenness
AbASE
(&) 3.475* |0.000| 32286 ||-1.612*| 0.000 | 0199 | -7.260* |0.000 0.001
(Constant)
ot HH O ER S 48,259.588 70,259.512 65,285.167
Goodness of Fit Sig. 0.000 0.000 0.000
2% Qot -2 LL 880,070.738 584,516.170 539,317.141
Summary Nagelkerke R’ 0.085 0.151 0.148
Hosmer & e 2,651.064 424148 710.888
Lemeshow Test Sig. 0.000 0.000 0.000
* 1 0=818 - 1=%/3(0=Non-existence + 1=Existence), ** : p<0.01, *** : p<0.15
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Table 10. Analyzing the Results (Standardization of Independent Variables)

= 1% RFOT* I=E;
_—I_|_ 5= i 'I (e <] BT
c tel_o Residence Commerce Office
= B_|Sig [bp® | B |Sg | be® | B | Sig | BpB)
HozHE 72|m)
Distance from | 0.385** |0.000 | 1470 [-0.364**| 0.000 | 0.695 | -0.292** | 0.000 0.747
Station (m)
(123
Floor 0.064** | 0.000 | 1.066 [-0.802**| 0.000 | 0.448 | 0.763** | 0.000 2144
AAXM CZ=AIAM
B = E[;e EI_ZD < | -0.042** | 0.000 | 0.959 [0.079** | 0.000| 1.802 | -0.027** |0.000 0973
Variables ax EM P
= E IO -0.372** | 0.000 | 0.689 | 0.242**|0.000 | 1.274 | 0425 |0.000 1.530
Closeness
]
0.005*** | 0.130 | 1.005 [|-0.029**| 0.000 | 0.971 | 0.028* |0.000 1.028
Betweenness
@+
1.063* [0.000| 2.894 | -2.066*|0.000 | 0127 | -2.238* |0.000 0.107
(Constant)
ot Add RS 48259587 70,259.512 65,285.166
Goodness of Fit Sig. 0.000 0.000 0.000
2% Qof 2 LL 880,070.739 584,516.170 539,317.142
Summary Nagelkerke R’ 0.085 0.151 0.148
Hosmer & ZI01® & x° 2,651.064 424148 710.887
Lemeshow Test Sig. 0.000 0.000 0.000
* 1 0=88 - 1=%/-3(0=Non-existence - 1=Existence), ** : p<0.01, *** : p<0.15

HETT} 718 =11(0.029), FAELL 71 W
FEH(0.005)E 7R A= ACE BAFRCL
olgt A & 8-d FHH9 ¥zEe mE
8TolA ZFSMHM0] 71 =2 FEHEGEHA
0372, A% 0242, Y7 0425)& HolT em F
A% Y EToAE miAsHL0] 71 W ¥
SFA(FA 0.005 Al 00298 Holn Qrh AT
£r0 9 dZ¥=I¢-8002nT oiiEdd
(0.028)9] HFFHO| HIxT #EQ o2 FEEQY
g7 HH tAHZ Azle 5
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Standard

Variable Mean o viati N
eviation
Distance from Station | 306.31 | 11145
Floor 19861 | 0.8559

Degree centrality 0.1013 | 0.0553 | 794,999
Closeness centrality | 0.2498 | 0.0262
Betweenness centrality | 0.0434 | 0.0255
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