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ABSTRACT

Public transportation card data, which is collected for purposes of the Integrated Public Transportation Fare System, provides
neither transfer time nor transfer frequency occurring on the metropolitan city —rail (MCR). And because there are no transfer
toll gates installed on the MCR, data on transfers between lines are estimated through means such as elicitations using survey
questionnaire, or otherwise through macroscopic observations, which poses the risk of transfer time and frequencies being
underestimated. For the accurate estimation thereof, an explanation of the transit path that arises between the Entry —and Exit—
Gates must be provided.

The purpose of this research is twofold : 1) to build a transit path model to reflect the current state of transfer movements
on the basis of transportation card reader data, and 2) to deduce information on transfers occurring in the greater metropolis. To
achieve these aims, the idea of Big Nodes is introduced in the model to align transportation card reader operation system
characteristics with those of the MCR network. The link—label method is applied in the model as well to make certain that the
MCR network runs in an effective manner. Administrative information obtained by the transportation card reader is used to
derive transfer time and frequency both in the city’s mid—zones, and in the Seoul —Gyeonggi —Incheon district’s large —zones.
Public transportation card data from a single specific day in year 2014 is employed in the building of the quantified transfer
specific data. Extended usage thereof as providing comprehensive data of transfer resistance on the MCR is also examined.

Key words : Transportation Card, Big Node, Seoul —Gyeonggi —Incheon Urban Railway, Transfer Data, Link Label
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(Table 1) “Seoul Station” ID Operated by Four
Different Ticket Gates

Station ID. Line Name Organization
0150 Line 2 Seoul Metro
0426 Line 4 Seoul Metro
1001 Gyeongui Line KORAIL
4201 Airport Railroad AREX

Mg e vt N, e
o} o714 M2 0222(A &Metro 2541) 3} 4307(A &
F)el ACE & JEpATE welA 87 F
PZ23S NI MO& FEAV} 7hsdtet, ol gd W
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HhstE BE A AOlE B 17| el A
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Seoul
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Gangnam lﬂl
! 4307 I

N [e====»{ M

(Fig. 3) Four Different Gates near ‘Seoul Station’
(Shin, 2011)
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(Fig. 4) Station Name Matching Using Big Node

(Fig. 5> Big Node N, M between Seoul Station
and Gangnam
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(Table 2) “Seoul Station” ID Operated by
Four Different Ticket Gates

Sl Dong Code Gu Code

ID
0150 1103053
0426 1103053
1001 1102054
4201 1103053

Dong Name

Namyoung —dong 1103

Namyoung —dong 1103

Hoehyeon —dong 1102

Namyoung —dong 1103
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(Table 3) Link Input Data

Departure Arrival Time(min.)
Seoul Sta. Namyoung 3
Namyoung Yongsan 25
Yongsan Noryangjin 35
Noryangjin Daebang 25

(Table 4) Node Input Data

_ _ . Location Code
Gate—Tag—ID Station Name (City, Gu, Dong)
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. 9> Comparison of Travel Time between
Transportation Card and Model
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(Table 6) Primary Analysis Result

[}

Transfer
# of Time # of
(min.)

Departure Arrival

Travel Transfer

Largest Number of Travels (Demand)

Seongnam—si | Seongnam—si | 92003 | 3.65 0.14

Gangnam—gu | Gangnam—gu | 78465 | 3.21 0.27

Gangnam—gu| Seocho—gu | 54394 | 3.16 0.24

Longest Transfer Time

Paju Yeonsu—gu 31 20.62 2.06

Paju Namdong—gu | 15 20.62 2.07

Goyang—si | Yeonsu—gu 95 20.46 2.39
Largest Number of Transfers

yangju—si | yongin—si 22 10.29 4.09

yongin—si | yangju—si 15 10.79 4.07

yongin—si | Dongducheon—si | 23 10.76 4.04
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(Table 7) Comprehensive Result

Average Travel %:erafgi # of Average
Time(min) Tima(:;fnei:n) Transfer
Card Model Model
33.81 33.15 4.16 ‘ 0.54
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(Table 8) Result Summary(Large Zone Based)

0 v Seoul Incheon | Gyeonggi
Demand | 4,930,034 152,201 738,817
C_ATT 28.50 58.28 50.77
Seoul M_ATT 28.01 57.59 49.11
ATTime 3.79 4.89 4.88
ATNo 0.50 0.85 0.80
Demand 163,815 251,235 80,454
C_ATT 58.48 22.34 38.00
Incheon M_ATT 57.49 2224 39.42
ATTime 5.17 3.89 4.81
ATNo 0.90 0.17 0.60
Demand 767,630 79,925 688,412
C_ATT 50.20 37.69 2726
Gyeonggi | M_ATT 48.69 39.08 26.88
ATTime 5.57 4.55 4.10
ATNo 0.81 0.59 0.21

* C_ATT : Card Average Travel Time(min)
* M_ATT : Model Average Travel Time(min)
* ATTime : Average Transfer Time(min)

* ATNo : Number of Average Transfer
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