SISITSSB| =2 X| J. Korea Inst. Intell. Transp. Syst.

ZulEFIE dlo]g & o] &3 A
EAARY  AddE TR

Analysis of User Demand Characteristics of Currently-established Night Bus in Seoul by
Using Smart Card Data : Case Study on Gangnam Station

21 O]

* %%
28 50/ g ol

* A2 AUt FAUE
o AR AL B 3
Min ju Kim* - Young ihn Lee**

* Transportation studies Group, Department of Environmental Planning, Seoul National University
** Department of Environmental Planning, Seoul National University

t Corresponding author : Young Thn Lee, yilee@snu.ac.kr

Vol.16 No.1(2017) 2

Aoty B ATNNE HFLE o849 thREol AgFE AEAS AR o) §el HA
PP.101~116 AORNZE BHFE FHHT, o8 AR Aok =3t vashe] KTEAAA AokAzh
o MAYT FIFL /1ZOE HT Aok M AA| AokEHFS vimagch 4ok
W2gh Ao sk s YA Est BAY AXE AN, DA dvht A
7 AFHL QA ANSAG A7) Boldk He e ARAYS /A Mg RAole
% o ol Qivkel wheh £3 YA Fo| Ths] W, J1Fo] Hi JFU AXE
AspA oz 2, AN QMG YPES AshEe] YA WA B S|

2

J
o

ISSN 1738-0774(Print) th Alofa 27} AlokA|ZF 28 mESTo R AE] Fe wE AR mEeke Adete] A
ISSN 2384-1729(0n-line) & AAFCHA, © L} AH A2 TS 5 9 Aoz sgHT
https://doi.org/10.12815/kits.
2017.16.1.101 4ol . 2mtETLELOE, BlolE, MakAd, Aok, o] A48

ABSTRACT

This Study estimates the actual night traffic using the smart card data used by most of the
public transportation users, and compares it with the current night bus routes by KT Telecom
based on the night time call volume. In order to compare the current night bus and night trips
evaluated by smart card data, we presented indicators related to the degree of matching, and
estimated the volume of service currently provided. The unique approach of the study is that we
chose subway station instead of bus stop for the unit of the study. Bus stops has their complexity
in a way that stops with same name could belong to different administrative area depending on its

Received 29 November 2016 direction. For this reason, we decided to use subway station and defined its adjacent administrative
Revised 16 December 2016 district as the scope of influence. Since night bus is the primary means of transportation during the
Accepted 1 February 2017 late night, it is anticipated that they will be able to provide better service by calculating the actual
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(Table 1) Service Level of Standing Bus

Level Of Service Number of Passengers Notes
A <15
B =31 <Urban bus>
c <40 “Vehicel Area 26.37m'
D <50 -Standing Area 7.5m’
E <6 ‘Based on 31 Seats
F >62

*KHCM(Korea Highway Capacity Manual), (2013)
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(Table 2) Structure of Smart Card Data

No Data No Data No Data No Data No Data
1 vCard_No 2 Transportation_Cd 3 | Transaction_Id | 4 Busroute_Id 5 Busroute_Name
6 |Transportoperators_Id| 7 |Transportoperatos_Name| 8 Vehicle_Id 9 | VehicleNumber | 10 SstartTime
11 SendTime 12 RidingTime 13| RideStation_Id | 14 | RideStation_Name | 15| GetOffStation_Time
16| GetOffStation_Id | 17| GetOffStation_Name | 18| TransferCount | 19| UserclassCod 20 UserGroup
21 Seats 22 RidePay 23 GetOffPay 24| RideViolationPay | 25| GetOffViolationPay
26 TotalDistance 27 TotalHour 28| Local_Code 29 Gent 30 Scnt
31 Cent 32 Ecnt 33| Time_Code 34 Tdate 35 Rdate
36 Rtime 37 Gdate 38 Gtime 39 Means 40 Station_Code
41 ZoneCode 42 Station_Name 43| Dong_Code 44 |Classification_Code| 45 SiDo
46 SiGunGu 47 EupMyeonDong
B AFo|x= o] F <Table 3>9] 971 AH, vCardNo(7Hg7I=® F), RidingTime(s%+A7h), RideStationld
(=24 FAID), GetOffStationTime(5H2HA171), GetOffStationId(3H2H4 F4HD), StationCode(S F.E), StationName

s
> A
(&%), DongCode(3 353 =), EupMyeonDong(5-H5)7HS o] &3}

o] FollA 71 F83 AEE GetOffStationTime(3H2FA1 7} RideStationld, GetOffStationld(s 32+ 4 /7
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(Table 3) List of Extracted Data

No Data No Data No Data No Data No Data
1 vCard_No 12 RidingTime 13 RideStation_Id 15 |GetOffStation_Time| 16 GetOffStation_Id
40 Station_Code 42 Station_Name 43 Dong_Code 47 | EupMyeonDong
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Smart Card Data
(Smart_DB)
Central Area DB Comparing with the Last Unused
(Central_DB) Get OFf Station 1D #Central DB | o0
=Central_DB
Passenger who Get Off At the Central Area
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(Central_DB) Ride Station ID =Central DB | ¢
#Central_DB
Passenger of Non-homebased Trip Database
(Passenger_DB)
Zone Code Data Dong Database of the First Ride Station
of Stations Comparing (Station_DB)
(Fig. 2> The Algorithm of late night Passing Data
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(Table 4> Number of Matches Between Actual Late Night Traffic Volume and Current Night Bus
Routes by Administrative District

No. Dong Traffic N13 N37 N61 2
1 Banpol 241 1 1 0 2
2 Seocho3 216 0 0 1 1
3 Banpo4 184 0 0 0 0
4 Yeoksam1 176 1 1 1 3
5 Nonhyunl 170 1 1 0 2
6 Yeoksam2 158 1 1 1 3

320 Dobong1 3 0 0 0 0

321 Sanggye5 3 1 0 1 2

322 Sanggye3-4 3 0 0 0 0

323 Bulgwangl 3 0 1 0 1

680 Gwangnam 1 0 0 0 0

681 Jangheung-myeon 1 0 0 0 0

682 Gasan-myeon 1 0 0 0 0

683 Jeongok-eup 1 0 0 0 0

Total 6310 70 51 76 197
*3, = N13+N37+N61
(Table 5) Descending by Route Total

No. Dong Traffic N13 N37 N61 2
4 Yeoksam1 176 1 1 1 3
6 Yeoksam2 158 1 1 1 3
14 Seocho2 70 1 1 1 3

23 Seocho4 51 1 1 1 3
39 Daechi4 34 1 1 1 3
49 Daechi2 27 1 1 1 3

537 Sanggye6-7 1 1 0 1 2
2 Seocho3 216 0 1
10 Seochol 97 0 0 1 1

559 Sinwon 1 0 0 1 1

560 Jowon 0 0 1 1

633 Cheolsanl 1 0 0 1 1
3 Banpo4 184 0 0 0 0
8 Ogeum 135 0 0 0 0

Yangjael 117 0 0 0 0

680 Gwangnam 1 0 0 0 0

681 Jangheung-myeon 1 0 0 0 0

682 Gasan-myeon 1 0 0 0 0

683 Jeongok-eup 1 0 0 0 0

Total 6310 70 51 76 197

*2 = N13+N37+N61
*The parts described in text are distinguished by Bold and Shading
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<Table 5> <Table 4>2 =AXFAE 71202 Yhate dto] UeRA Aot o7]4 Boldxgldt 4467
F(N0.537)3, AU FNo0.559), FHEN0.680)2 HA AHEHA Al 719 T BF FAAYAA TASE A
oFg o] 15Ul = EF3ta, 247 o] AQE A= Aol 270, 170, 07l o]t
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AR Mulzrt & AFE T A7) EIAE RS, = 10] WUeboFdith. <Table 7> <Table 4>5 A 2~FF
CE 7|F2 & st W2 10g +5U9E 0H 22 3t RSP, 9 RS, & T Fo|th
o] Aves BE AT RS, > 10 USHAW, Mol AUA] Y= 2 Aul27t AFHA ot
RS, ;=09 Zko] Uity wabx Mul2rt AlFE 7| b, AokA it o] Fa ko] AH3 Auj2E A
3 F Ate AS & F Utk
SHARE, <Table 7> & = %o] Fd o] Be MZ I P45 S50]A BoldA 2| d F2S& 1B
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FAN1EN0.9) 22 A= Aol vlnd b AHo|Bg Aok oA AojE o Helrh
E3 g ol A AopEdge 2 o BEF1E(No.323), 815 No0.324), 425 N0.325) 2 A= 4o}
W27t A AYo|BE TE A YA 9 o] A Yo R9| Aotgaio] &g F5 ATt & & it} o]
g A el A B Hops et At Aop 29k vwdk Aol A=A AlFEHE AAH
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© -
_a
r&

B AToAM AN Aoz o]l g2 4 e EUE o829 548 ot o] B
e @t ofyet AeAl dAldx e Hoksd g F4ste] nlas)rolok Jitt,

(Table 6) Night Bus Route Information

Route Operation Hour Interval Total number of operations
N13 12:00-03:25 40~45min 6
N37 12:00-03:10 40min 6
N61 11:50-03:50 30~45min 9
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(Table 7) Actual Service Offered Based on Service Level C from (Table 4)

No. Dong Traffic ) RSP RS
1 Banpol 241 2 480 20
2 Seocho3 216 1 360 1.7
3 Banpo4 184 0 0 0
4 Yeoksam1 176 3 840 4.8
5 Nonhyunl 170 2 480 2.8
6 Yeoksam?2 158 3 840 53
7 Samseong2 150 2 600 4.0
8 Ogeum 135 0 0
9 Yangjael 117 0 0
10 Seochol 97 1 360 37

320 Dobong1 3 0 0 0

321 Sanggye5 3 2 600 200

322 Sanggye3-4 3 0 0 0

323 Bulgwangl 3 1 240 80

324 Eungam1 3 1 240 80

325 Eungam?2 3 1 240 80

678 Byeongjeom2 1 0 0 0

679 Silchon-eup 1 0 0 0

680 Gwangnam 1 0 0 0

681 Jangheung-myeon 1 0 0 0

682 Gasan-myeon 1 0 0 0

683 Jeongok-eup 1 0 0 0

Total 6310 197

*RSP based on Level of Service C in <Table 4>

RSP(Real Service People)=(N13x6+N31x6+N61x9)x40

*RS(Real Service)=RSP/Traffic

*The parts described in text are distinguished by Bold and Shading

VI 2 2 FFIA

B ATIHE 20EAE ARE o] §3tel MA| AokAzll BHT FHFL AV TF ol A
& J)F0E MR AE Hokux AT wIms] 95 RS YL NF0E B
SHIL, w3 Aop s} Himate] AFHE AulsE AL AASRAT, of AEE ol §3te] F4A

=
Aol BAYSHE BT S EwAo] gwals e Adelel wAle] Auls ATE

sk
2 47s Y HolHY 2ntETIE AgdA B4 Zad wHolErhe Boho] =& HolEHo]2E
T2t HolHE Ao TRy, AL 7w FHE MYES LAt FAA Gl e
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Qoo A WAE AloFED HolEE FEFATE AolA AT FHEE ARl Aeldrr) opy u}
£ Aojolo] A §= e uolzh ER, 71E wAle] YA A4 YR
aol, wale] AUl ATES WIS,

£ ave] AHE UEaES ol§3kA ¢a AhH LE BYAE HoplaE 088 FhsAel Utk
1% Aolth ofslZEol golgel wet wEA AZFEDe] oA i HSE ZAHAT, ol§ =¥
] (e}

A9 H3 TSR Gtk EF o] 870] oAt TkmE Aol ofakel Ytk & HelA HEA
Bk AopAzitle) e B oA oY) o84 Ak WA gsith mAvos, ASAntt o
27} Mool ¥ e 7UaA 2u AsEdoR B WS UAW AL PAHOR B 4

B ATl E A AR FAAG e AT AP nte] TS 7HAAL, Al Al A
TES AT 287 Wl AgdedA AlEHe Anlae HrteA A2 282 AeAldA A
SHHL e Aok 2 APzt Aulx AlgEe HEY e jlio

wEA FF A FAE ol9k &2 WHoR T @ E UL, A 2 F AA Aok
e F2 AR 71THE ofeto] Aoz o] & E AlNtste] Mulage WS glen, Yo}
7F 2 AR A el gt 84 7 3Tl 2 A9 A4S 18T ¢ Ak olHd F4E
BHE Tl 71 Aok e Ve AR Ao mAld} AntETIE A RA FET A
AoFsd S v 3}@] oo WE AopHz Auz AlFES AWE F & Aotk I AR
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