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Impact of GTX-A Line to Seoul Metropolitan Integrated Public Transit Fare Paradox
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ABSTRACT

Seoul Metropolitan Urban Railroad has an undecided route that does not estimate the passenger
transportation route. For this reason, the fare of the urban railroad is calculated by the assumption
that passengers pass through the minimum distance. Therefore, if a transfer station on the urban
railroad is added, the trip shortest distance could be decreased and the fare also reduced. In this
study, this phenomenon defines the fare paradox(Shin, 2022) and estimates the impact of the fare
paradox by opening the GTX-A. For this purpose, a scenario before and after the opening of the
GTX-A has been established, and an additional fare has been estimated by proportional planning of
the Seoul Metropolitan Integrated Distance Based Fare Policy. Fare Paradox was analyzed to about
0.024 % of daily income. It is expected to be used as a plan to determine a rate policy, such as
the establishment of a GTX-A, B, C, D, and a light rail line.

Key words : Seoul Metropolitan Urban Railroad, Undecided Route, Fare Paradox, Integrated
Distance Based Fare Policy, Additional Fare, GTX-A
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<Fig. 1> Shortest Distance and Fare Change After Sinae Transfer Station
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<Table 1> Fare Data on Seoul Metropolitan Integrated Public Transport System

Area Single Trip Transfer Trip

Seoul » Single Fare : City bus, Town bus * Metropolitan Unity Fare(Distance Based Fare)

Basic Fare(City/Town 10km, Express 30km)

(Charge Highest Fare among Used Modes)

100 won Added Every Skm(Youth: 80 won, Child: 50 won)
* Basis Distance

* Single Fare : City bus
Incheon * Distance Based Fare :
Express Bus, Metropolitan Bus, M Bus

* Single Fare :
Part of City Bus Seoul Arterial/Feeder Bus, Town Bus
Express Bus, Nonstop Express Bus Gyeonggi City Bus, Town Bus
Gyeonggi Town Bus Incheon Arterial/Feeder/Rapid Express/Intra-Inter | 10km
» Distance Based Fare : Express/Airport Express Bus
Great ParF of City Bus . . Metropolitan Subway
Suburb Circular Bus, Metropolitan Rapid Bus -
Seoul Metropolitan Bus
* Distance Based Fare G B Nonston Ex Subutb
Metropolitan Within 10km : Basic Fare yeonge! Cir);z;z:/sl/v[e(:j ?)Il)itan pézsss [Subur 30km
Subway Within 10~50km : 100 won per Each Skm P -
Excess of 50km : 100 won per Each 8km Incheon Metropolitan Bus
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<Fig. 3> Concept of Distance Based Fare Policy
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<Fig. 4> Fare Imposition of Private Railroad Agencies

<Table 2>& 117} &&7| 89| 7|28+, ey, SHawe ikl 71&9 89S vehla v ofd
oo} e ARl 80% % 50%9 27°] HEFHI Urk
<Table 2> Fare Data of Thirteen Subway Operation Agencies (unit: won)
Mode Code Operation Agencies Total Fare Basis Fare Extra Fare Independent Fare

201 Seoul Metro 1250 1250 0 -

202 KORAIL 1250 1250 0 -

203 Seoul Metro 1250 1250 0 -

204 Incheon Transport 1250 1250 0 -

205 Seoul Metro Line 9 1250 1250 0 -

206 Airport Railroad 1250 1250 0 900-2900

208 Shinbundang Line 2250 1250 1000 1400 .

209 Gyeonggi Railroad 2250 1250 1000

210 New Seoul Railroad 1750 1250 500

231 Yongin Light Rail 1450 1250 200 -

232 Uijeongbu Light Rail 1350 1250 100 -

235 UI Light Rail 1250 1250 -

236 Kimpo Gold Line 1250 1250 -

237 Sillim Light LRail 1250 1250 -
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<Table 3> User Types

User Code User Type Fare Charged User Code User Type Fare Charged
01 Adult (0] 06 Senior(citizen) X
02 Children (0] 07 Disabled Person X
03 Middle/High School Student (¢} 08 Men of national merit X
04 Youth |/ Teenager (0] 09 Public charge X
05 University Student (6} 10 Welfare card X
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<Fig. 5> Fare Separated Fare of Private Agencies
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<Fig. 6> Shortest Distance Algorithm of “BSBSB” Trip Chain
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<Fig. 8> Distance Based Fare of 10.1(Km) Trip Distance (u=Teenager)
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<Fig. 9> Distance Based Fare of 15.3(Km) Trip Distance (u=Child)

V. A+

20229 5€ 314 3189 = UFIEATE HWFOE GTX-AY /15 Y3t 857 Paradox 874

A2E T3 FAHITE <Fig. 10>914 <Fig. 10> Ao =4 =AEEYIF <Fig. 10-b>
of HF IAE 117 GAE FUiste] Yepd Zlolth A2s Aoz FAHM HuLs
180 (km/h), EHEEE 101 (km/h)©lth GTX-A =419 AEL 20243 FAH o T8 2 234 o AL
N Fe AZOR, 20259 A2 < A, 20260 FTY E, 2028 A FAA FHE UERdh
<Table 4> 20240 62 FE 750 AZE 4732 GTX-AE 97 AZHE Ja2 TS Aotk

[¢)

fe rlr do

[\®]

a) Before GTX-A b) After GTX-A
<Fig. 10> Case Studies on GTX-A Paradox

<Table 4> GTX-A Link Length

Link

Start Station End Station g
Unjeong Kintex 6.7
Kintex Daegok 6.9
Daegok Changneung 6.2
Changneung Yeonsinnae 3.7
Yeonsinnae Seoul Station 9.5
Seoul Station Samsung 10.1
Samsung Suseo 52
Suseo Seongnam 10.7
Seongnam Yongin 10.9
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Link e ()
Start Station End Station neth
Yongin Dongtan 112
Total Length 81.1
<Table 5> 20229 5€ 31¥ ool tiste] ¥ AFIEARE HYORE FE2H SAHEEES)7 234

% 8270,30571¢] HAA S (Trip Chain)S& RJF 1 Ut} SollA AZn A EA7} 28t o] 5 AAEY
oA 85 Paradox®ll &3t Fo] WA 7HesAo] Ye Ao vetHTh S7F dE AAF - 5934399
AA 2 711.7%E At EFoz T AAFHL 283%°]th o] AFLS COVIDI9Y F&dl o3t &
Ao ZHavt oF 20%~25% AEZ YERa ok

<Table 5> Trip Chains with Railroad Trip(S) in Smart Card Data

Sequence Trip Chain Count Sequence Trip Chain Count
1 S 5934399 21 BSS 603
2 BS 1028076 22 BBSBB 525
3 SB 982691 23 SSB 471
4 BSB 219220 24 SBBSB 470
5 SBB 37342 25 BBBBS 401
6 BBS 28370 26 SBBBS 223
7 BSBB 7963 27 SBSBB 197
8 BBSB 6384 28 SBSBS 159
9 SBS 5194 29 BBSBS 99
10 SBBB 3515 30 BSSB 76
11 SS 3458 31 SSBB 9
12 BBBS 2171 32 BSSBB 4
13 SBBS 2090 33 SSS 4
14 SBSB 1272 34 BBSS 2
15 BSBBB 1115 35 SSSB 2
16 BSBS 1110 36 BBSSB 2
17 BBBSB 724 37 BSSS 2
18 SBBBB 685 38 SSBBS 1
19 BSBBS 666 39 BSSBS 1
20 BSBSB 608 40 SSBBB 1

<Table 6> <Table 5>04 4 97 AHHE diFo 2 Sofl 9§ A4yt F7ta g s = Ae

4% Aotk F7ka w2 57004 10099 7H4 ‘JrEP’”‘/P Al 4, 5, 6, 72 A8 Has 9o 5(Km)
92 AHE a5 FFE FAL Edhe Aoz FHEUG oA NE AATHNA &5 Paradox
7F Uehds A5 AE 2953 3l
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<Table 6> Fare Paradox of Trip Chain

Basis Fare T.C. Distance | Distance Reduction by GTX-A | Fare Paradox . .

Case No. (Won) Km) Km) y (Won) Trip Chain User
1 1250 15.7 19 100 BS Adult
2 1250 159 27 100 SB Adult
3 1250 357 12 100 S Adult
4 1300 36.6 12 0 SB Adult
5 1250 30.8 02 0 S Adult
6 1250 30.8 02 0 S Adult
7 1250 423 0.3 0 S Adult
8 1300 36.4 2 100 BS Adult
9 1300 36.2 2 100 SB Adult

<Fig. 11> AgAtol7} YehtE 16558871 A sl a9 HAE F4% &4013}. oA
ZHE 50KmE YT, At F Z4AE 100(9)8] ACE BAHY o] 8 F
T ParadoxE 3,837,260() 0.2 FAE At

Basis Fare Distance Distance Fare Paradox T. C. User
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<Fig. 11> Estimation of Total Fare Paradox
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