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ABSTRACT

Separate transportation card readers that record the amount of transfer volume occurring during movement in-between lines
within the metropolitan railway transfer stations do not exist. This research proposes a model to estimate passenger transit
movements in transfer stations that adequately reproduces characteristics arising during a transfer trip. The model used in this
study assumes that passengers adopt transfer behaviors that minimize their generalized costs during transfer trips. Further, two
measures are sought in order to reflect attributes of the metropolitan railway. The first is that similar paths connect origin and
destination stations. For this, the M-Similar Paths method is applied to the model to identify the similar paths that arise. The
second is that passengers perceive increasing number of transfers as additional transfer costs, which is reflected by means of the
Stepwise Transfer Coefficient. Two case studies of metropolitan railway are used to propose measures for analysis of transfer
trips. Twenty directional transit phenomena are reproduced for Sindorim railway station. Aggregate directional transit(A),
aggregate inter-line transit(B), and B/A are calculated on a percentage basis for 33 metropolitan railway transfer stations, and
using this, the functional role of transfers is explored.

Key words : Transportation Card, Seoul Metropolitan Railway, Transfer Trip, Stepwise Transfer Coefficient, M-Similiar Paths
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(Fig. 2) Two Similar Paths Which Have Different
Number of Transfers and Stations
Between Hwagok and Sillim Railway
Stations
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(Table 1) Selected Transfer Types and
Number of Travel of One Day’s

Transportation Use Data

Content Transfer Type # of Travel
S 4960481
B 5669042
SB 1188610
BBB 235075
Mode BSBBS 1491
Use SS 31116
Sequence BBBSS 26
SSSB 20
BBSS 210
SSSS 1
Total 57 Types 15472895
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(Table 2) Selected Transfer Types and
Number of Travel of One Day's
Transportation Use Data

Station Code | # of Line Organization
0IXX - 04XX 4 Seoul Metro
10XX - 19XX 7 KORAIL

Seoul Metropolitan Rapid

25XX - 28XX 4 .
Transit

Incheon Transit Corporation

Metro 9

Airport Express

Sinbundang Line

Everline
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(Table 3) Link Input Data

Departure Arrival Time(min.)
Seoul Sta. Namyoung 3
Namyoung Yongsan 2.5
Yongsan Noryangjin 35
Noryangjin Daebang 2.5

(Table 4) Node Input Data

Gate—Tag—ID Station Name ((Ifi(t}?tg: (]:)(::3;)
9 9

0150 Seoul Station 1103053

0151 City Hall 1102055

0152 Jonggak 1101061

0153 Jongno 3—ga 1101061

(Table 5) Transfer Input Data

From Transfer To Time(min.)

Suseo Garak Market| Munjung 23

Suseo Garak Market Songpa 1.8
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(Fig. 11> Directional Movement Center to

Sindolim Station

(Table 6) Directional Trips Center to Sindolim

Station

Directional Movement # of Directional
Center to Sindolim Sta. Trips Movement Type

G-S-M 47,501

G-S-D 34,521

G-S-C 9,111

M-S-Y 1,950

M-S-G 38,764

M-S-C 3,511

Y-S-M 2,267 16

Y-S-D 9,440 Transfer Trips

Y-S-C 4,857 Between Lines

D-S-G 31,836 (A)

D-S-Y 8,775

D-S-C 13,478

C-S-G 8,824

C-S-M 3,666

CS-Y 4,666

C-S-D 13,728

G-S-Y 196,281 .

Y-5-G 195819 | 4 pame Line

M-S-D 115,284 OVSB)e s

D-S-M 116,360

Total 860,646 C=A+B

<Fig 12> 167] ¥ =43t AsFd s 158
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(Fig. 12> Dynamic Transfer Trips Center to

Sindolim Station at 15 minute interval
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(Table 7) Order of

Number of Transfer Trips

Station Name

# of Transfer
Trips Between
Line (A)

Percentage of
A) to Total
irectional

Trips (%) (B)

Seoul Station

Guro

Dongdaemun H.S. Park
Namtaeryeong
Geumjeong

Sindorim
Cheongyangni
Express Bus Terminal
Sadang

Chungmuro

Goydae

Jongro 3-ga
Wangsimni
Noryangjin

Jichuk

Gunja

Jamsil

Bupyeong

Hapjeong

City Hall

Changdong

Gonddeok

Konkuk University
Euljiro 3-ga
Seolleung
Yeongdeungpo-gu Office
Daerim

Cheonho

Kimpo Airport
Chongshin University
Onsu

Gasan Digital Complex
Gangnam

554,316
390,943
272,247
238,008
214,667
202,516
194,902
163,834
152,847
148,385
139,688
134,101
134,027
110,612
109,802
105,903
105,796

86,812

83,653

70,404

70,380

71.23
65.13
30.36
100.00
59.91
23.53
68.29
26.11

ggo 2 FEYo] A7F F WA Y )
om WH FYPFF ] A7} 65.13%C Eshar
Aoy FFH9] 7lFo] A o= EFHAL WA
3B3AAQ A Faka Qldo] e & Jo
2 43A Jout 1337%% A7 $go] A
Yera Qlo] HAA Agko] g 4s Hola
At

<Table 8> W FYPFFHCO) Uiy Az 3
FEHD)O Wl B =R 39S e
Zlo|t}.

(Table 8) Order of Percentage of Transfer Trips

# of
Station Name %%g%i(gé?l Tl'i?l'rillslfser D/ ?,; 100
¢ Between o)
Trips(C) | Fines(D)
Namtaeryeong 238,008 238,008 100.00
Oido Island 23915 23915 | 100.00
Jichuk 109,802 109,802 | 100.00
Seoul Station 717,715 554,316 77.23
Cheongyangni 285,415 194,902 68.29
Guro 600,227 390,943 65.13
Geumjeong 358,346 214,667 5991
Ogemu 64,873 34,022 52.44
Cheonan 15,980 8,029 50.24
Gyeyang 107,698 52,670 4891
Kimpo Airport 176,008 65,665 3731
Jeongja 163,206 54,102 33.15
Jamsil 337,281 105,796 31.37
Dongdaemun H.S. Park 896,686 272,247 30.36
Cheonho 239,388 67,015 27.99
Bupyeong 321,163 86,312 27.03
Woninjae 100,062 26,202 26.19
Express Bus Terminal 627,553 163,834 26.11
Suwon 117,194 30,548 26.07
Changdong 275,022 70,380 25.59
Chungmuro 626,737 148,385 23.68
Sindorim 860,646 202,516 2353
Sadang 678,744 152,847 22.52
Gunja 483,355 105,903 21.89
Hapjeong 386,187 83,653 21.66
Noryangjin 512,844 110,612 21.57
Dobongsan Mountain 157,467 33,907 21.53
Wangsimni 622,967 134,027 21.51
Taereung 245,125 50,944 20.78
Kkachisan 122,990 25,024 20.35
Moran 139,472 27,906 20.01
Bupyeong-gu 129,434 25,510 19.71
Jongro 3-ga 699,657 134,101 19.17
9L 6829% % FsHlEo| g & GO
e SUESAFAL 45 B FYEFL
896,686 0. % 71 A UERFAL flof B3] FA7

44 DTS =21
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