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Estimating Station Transfer Trips of Seoul Metropolitan Urban
Railway Stations - Using Transportation Card Data -

ABSTRACT

Transfer types at the Seoul Metropolitan Urban Railway Stations can be classified into transfer between lines and station transfer.
Station transfer is defined as occurring when either 1) the operating line that operates the tag-in card-reader and that operating the first
train boarded by the passenger are different; or 2) the line operating the final alighted train and that operating the tag-out card-reader
are different. In existing research, transportation card data is used to estimate transfer volume between lines, but excludes station
transfer volume which leads to underestimation of volume through transfer passages. This research applies transportation card data to
a method for station transfer volume estimation. To achieve this, the passenger path choice model is made appropriate for station
transfer estimation using a modified big-node based network construction and data structure method. Case study analysis is performed
using about 8 million daily data inputs from the metropolitan urban railway.
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Fig. 2. Station Transfer between Line 2 and 3 at Seoul National University of Education
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Fig. 3. Passenger’s Crowd Movement through Transfer Passages
at Sindolim Station
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Table 1. Station Codes Representing Lines operated by Railway
Organizations (As of, 2017Year)

Station Code NLIII?beI' of Organizations
Lines
01XX - 04XX 4 Seoul Metro
10XX - 19XX 7 KORAIL
25XX - 28XX 4 Seoul Metropolitan Rapid Transit
31XX-32XX 1 Incheon Transit Corporation
41XX 1 Metro 9
42XX 1 Airport Express
43XX 1 Shinbundang/Shinbundang? Line
45XX 1 Everline
46XX 1 U-Line
Seoul Metro : Line 1
Seoul Metro : Line 4 Seoul

KORAIL:  Gyeongui Line |1251 | Station

Airport Express : Airport Railroad | 4201

Seoul Metro : Line 2 | 0222

Gangham
Sinbundangline | 4307 !

gl e =

Sinbundang Line :

Fig. 4. Big Node N for ‘Seoul Station” and M for ‘Gangnam’ based
on Station Name
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o=
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Cstring Line;
CBigNode* iNode;
CBigNode* jNode;

vector<CTurn*> Turn;
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Seoul Station
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Fig. 5. Data Structure of Big Node Limited to Interline Transfer
Volume Estimation
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class CSelfDepartureTransfer {
CNum* pDepartureCardNum;
Clink* pFirstLink;
doubleVolume;

|3

class CNum {
CString StaCode;
CString Line;

Gangnam

O B dangiing)

class CSelfArrivalTransfer {
CNum*pArrivalCardNum;
Clink*plLastLink;
doubleVolume;

I

class CBigNode {
vector<CSelfDepartureTransfer*> DepartureTurn;
vector<CSelfArrival Transfer*>

ArrivalTurn;

Fig. 7. Data Structure of Big Node Embracing Self-Transfer Volume Estimation
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Basic Network Transformation (N)

!
Optimal Route Search(N)
Route Information Update

I}
> Network Transformation (N")
p=2-K |: [

Optimal Route Search(N")
Route Information Update

!
Update M-Sequentially Similar Paths

1
Assign ( ¢" /M )
Self Transfer Volume

Fig. 8. Assignment of Self-Transfer Volumes to M-Sequential Paths

Table 2. Link Input Data

Departure Station Arrival Station Travel Time (min.)
Seoul Station Namyoung 3
Namyoung Yongsan 2.5
Yongsan Noryangjin 3.5
Noryangjin Daebang 2.5

Table 3. Node Input Data

Terminal ID | Station Name | Location Code (City, Gu, Dong)
0150 Seoul Station 1103053
0151 City Hall 1102055
0152 Jonggak 1101061
0153 Jongno3-ga 1101061

Table 4. Transfer Input Data

From Station | Transfer Station | To Station | Transfer Time (min.)
Suseo Garak Market | Munjung 23
Suseo Garak Market Songpa 1.8




tpdoltt 715 W] WS E o2 UJODE 531l Fig.
8ol wlel B4 SIS Atk AlETE A&

AP e Floz AT,

4.1 2MXI=R

oJg

YeAtE+= Table 13} o] o FH73H(U-Line)ys E3HH

107] 23713e] Fefetar = VIEATZA F3" =23 1,366

Table 5. Departure Transfer at Seoul Station

2=, wh) 6747), FRASER 937 ofn) HEAo 2 Vet
Big Nodel= 577/02 T5E130ck Tables 24 221, e, 8
dlolEl S Al LRl glom] HEAE TiEe e FEEC)

4.2 AZn 24
Tables 5 and 6-& ‘A& 2] sy =395 717

YR 9tk Table 5¢] 2485 B 13418 Tag-In(0150)

I~

Terminal Tag-In First Alight
Station-Station Volume
Terminal ID Line Name Line Name
0150 Line 1 Gyeongui Line Seoul Station-Sinchon(Gyeongui Line) 154.5
0150 Line 1 Line 4 Seoul Station-Sookmyung University 8411.0
0150 Line 1 Airport Railroad Seoul Station-Gongdeok 3502.5
0150 Line 1 Line 4 Seoul Station-Hoehyeon 17676.0
0426 Line 4 Line 1 Seoul Station-Namyoung 430.5
0426 Line 4 Gyeongui Line Seoul Station-Sinchon(Gyeongui Line) 128.0
0426 Line 4 Line 1 Seoul Station-City Hall 456.5
0426 Line 4 Airport Railroad Seoul Station-Gongdeok 1962.0
1251 Gyeongui Line Line 1 Seoul Station-Namyoung 4.5
1251 Gyeongui Line Line 1 Seoul Station-City Hall 22.0
1251 Gyeongui Line Line 4 Seoul Station-Sookmyung University 1.5
1251 Gyeongui Line Airport Railroad Seoul Station-Gongdeok 81.5
1251 Gyeongui Line Line 4 Seoul Station- Hoehyeon 6.5
4201 Airport Railroad Gyeongbu Line Seoul Station- Sinchon(Gyeongui Line) 384.0
4201 Airport Railroad Linel Seoul Station-Namyoung 350.0
4201 Airport Railroad Line 1 Seoul Station-City Hall 516.0
4201 Airport Railroad Line 4 Seoul Station-Sookmyung University 411.0
4201 Airport Railroad Line 4 Seoul Station-Heohyeon 912.5
Table 6. Arrival Transfer at Seoul Station
Terminal Tag-In Last Alight
Station-Station Volume
Terminal ID Line Name Line Name
0150 Line 1 Gyeongui Line Sinchon(Gyeongui Line)-Seoul Station 486.5
0150 Line 1 Line 4 Sookmyung University-Seoul Station 5899.0
0150 Line 1 Airport Railroad Gongdeok-Seoul Station 3316.5
0150 Line 1 Line 4 Hoehyeon-Seoul Station 12819.0
0426 Line 4 Line 1 Namyoung-Seoul Station 586.0
0426 Line 4 Gyeongui Line Sinchon(Gyeongui Line) -Seoul Station 262.0
0426 Line 4 Line 1 City Hall-Seoul Station 842.5
0426 Line 4 Airport Railroad Gongdeok-Seoul Station 2101.0
1251 Gyeongui Line Line 1 Namyoung-Seoul Station 1.0
1251 Gyeongui Line Line 1 City Hall-Seoul Station 10.0
1251 Gyeongui Line Line 4 Sookmyung University-Seoul Station 1.0
1251 Gyeongui Line Airport Railroad Gongdeok-Seoul Station 103.0
1251 Gyeongui Line Line 4 Hoehyeon-Seoul Station 11.0
4201 Airport Railroad Gyeongbu Line Sinchon(Gyeongui Line) -Seoul Station 467.0
4201 Airport Railroad Linel Namyoung-Seoul Station 300.5
4201 Airport Railroad Line 1 City Hall-Seoul Station 293.5
4201 Airport Railroad Line 4 Sookmyung University-Seoul Station 309.0
4201 Airport Railroad Line 4 Heohyeon-Seoul Station 638.5
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Table 7. Departure Transfer at Gangnam

22 EAAE oAk

WO - WEAEARE Bl -

Terminal Tag-In First Alight
Station-Station Volume
Terminal ID Line Name Line Name
0222 Line 2 Shinbundang Line Gangnam-Yangjae 4091.5
4307 Shinbundang Line Line 2 Gangnam-National University of Education 591.0
4307 Shinbundang Line Line 2 Gangnam-Yeoksam 398.5
Table 8. Arrival Transfer at Gangnam
Terminal Tag-In Last Alight
Station-Station Volume
Terminal ID Line Name Line Name
0222 Shinbundang Line Line 2 Yangjae-Gangnam 1481.5
4307 Line 2 Shinbundang Line National University of Education-Gangnam 872.0
4307 Line 2 Shinbundang Line Yeoksam-Gangnam 1308.5

Trip

Fig. 9. Trip Occupancy Ratio of ‘Seoul Station’
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Fig. 10. Trip Occupancy Ratio of ‘Gang Nam’
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