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ABSTRACT

Public transit services are generally analyzed based on the correlation of demand and
supply. The computation of supply uses accessibility while demand uses travel demands
estimation based on residential population. However, the traditional demand estimation has
a limitation in analysing in micro—scale compared to the smartcard data traffic. This study
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analyzed potential improvement of public transit services using smartcard traffic data. The
supply of transportation was defined using time distance accessibility. Also, time loss was

calculated in those origin destination(OD) pairs where time distance accessibilities are
relatively low. The proposed method was applied at Seoul. The results showed that the

areas where OD pairs need improvement include Seodaemun—gu, Guro—gu and Nowon—gu.

KEYWORDS : potential public transit service improvement, time distance accessibility,

smartcard data, OD analysis
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TABLE 1. Studies on accessibility using travel time

Researchers Define travel times Analysis units Descriptions
Park(2017) . . T .
. ¢ venice T Tpaie T T, ublic transit network service distribution analysis
KU]ala(201 8) vehicle wait walk p Y!
Sun(2015) 7 e station OD public transit network changes effect analysis
vehicle wait ' : : : : :
. ublic transit network service analysis using population
Ch0|(201 6) + I’u alk + J;)cnalty P . y X g pop
weighted accessibility
) . correlation analysis between accessibility and each
Farber(2016) Tonicet Touir T 1w TAZ(traffic analysis y ) y
2one) type of population
o lic transit service improvement area analysis usin
Han(2016) T+ T administrative area public transit service improvement area analysis using

comparison between accessibility and population

Lei et al,(2010)> A< A Al 7HA &
Jor FEaiglch A HJH o= HFuE
A7 A2elr] AR AR ol o]9f e
BHOE Yun et al,(2015)°] HIAE A
W A7 el iEmE Aul s xjele] WA
H|2 Alakar, Bok er al,(2016) tisa
&8 ARl olErkss AR AFAIRNE
olgstel WL Fstnk ¥ wA Yol
HAA| A o] Fer] goldt Ji' o]tk (Choi,
2016; Farber et al, 2016; Park et al,
2017; Kujala et al, 2018). Al WA o=
FHARA A o]FE 7 QlE Au|A 7|39 4
T 2 AoH o]zfst IH O F Cascetta et
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=< 7 HWH oA dsuss o83t
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al, 2017; Kujala et al, 2018), 3ksof W
s AeA HEE7HA] J—‘_“;]O]"C oT(SUH
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2008) ¢t |, WEIIE HolEE o]gate]
A o5 FYsHs ATER AlLHL
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FIGURE 1. The flow of the method

& wpHe = 13 o] dlolE] 7% OD¥
A% A%, WA wE22 9 doly

FeME UTs EAAY =3} A%
W AR, wE7E dHelEE 753t ODY
T o AXkel] fste] I3k ol
h AL A TE 22 e
HEAoR e AxEe= %474]0}01
HFaE Muls RS E

ODES] 7HA7Fsof -

AZEAZ| M2y

2 Aels FAeA BAAA dele
OlFAIIE olgsto] AR Tk S
elsigiet. olARkE ol 8% el Ao
=4 19 2k 4 19 7 sblEe O
13 & 29 Atk 39 2= H2ETA(P) o
A HAFEHA (P 71 ol el slAo]Th.

R,
Y >,
wi, : v
oO— .
Po S1 S2

T

vehice wait

HFaEs o AR

ojgsto] Anxtsiltl. H, T

al, 2012)2

+7 + ﬂza/k+

(D

penalty

RAPTOR (Delling et

A7FES o] et Huk o] EA7F AR 2

o ‘:14_7:01

A= e,

71 2L o)E

s
7Pl melERch WE QNS BTN
o}

. RAPTOR+=

9} RAPTORE
74| o] FHek o] FAIt
T BE ARE

nef3) & AR %

A qellA e o %

=
OD= 57

FHck o] FAIE AEEe ¢
ol shtoltt. ol& Agshr] I8 o
HES A dsus 3 UEYA,
-8 ARE FFCH
o]-g-st

T5% H]O]H

RE A 2

01# 7].;0— zslg]x%o] ﬁii }\-]E_]u%]—q-' %@XV]]—

’,
e—O
Sa Pp

FIGURE 2. An example of a journey using public transit
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TABLE 2. The notations of formula (1)

Elements Defines Descriptions
vehicle i;ﬁ time when boarding vehicle
T, it );\W waiting time before boarding other vehicle
Ty ]g;(le walking time to other station
i/ J— (N—1)xP  penalty when passenger transfer other route calculate by marginal rate of substitution
N all trips between first origin and last destination
K all walking link between first origin and last destination
R travel time when trip 4
w; waiting time for trip 4
W, walking time when walk j
P 5.25 (minutes) transfer marginal rate of substitution
A g w-ge] olgs 1A AF, FEA A ARES FEshks S stk
LERE olgrbsstd e ddye A U A FAIE (trip chain) < HZE2IA| M HF
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7159 ol sy wEgds o839 T3
o7 $A HxEFUA 9 HFEAAE vt
2 E3it) HREuA 9 HEEAR T =3

8 A 8, aEI= dHole oA F3

Mo o
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TABLE 3. The notations of formula (2) and (3)

Elements Descriptions

v, velocity of all OD pairs length is
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TABLE 4. Top 20 origin destination pairs in time cost order

Number of Network Accessibility

Origin Destination Accessibility ) ) Time cost
Order cluster name cluster name Passengers (¢., minutes) distance D|fference ~. man—minutes)
(persons/day) (d;, m) (minutes) ’
1 Gangnam Sinnonhyeon 822.33 11.85 1200.12 3.86 3175.93
Station Station
Jongno
o 3(sam)-ga  Gwanghwamun 682 12.92 1383.21 3.78 0579.76
Station
3 Gangnam o~ Station 1174.67 16.19 0351.40 1.68 1970.41
Station
4 Anguk Station  'veONGdONG a6 17.78 0064.48 3.80 1669.67
Station
g  Myeong=dong o Station 341.83 18.4 2233.3 4.61 1575.29
Station
g  Jongnod-ga Myeong=dong o4 4 16.26 1389.64 7.08 1545.82
Station Station
7 SeouPalk o nghwamun 21367 19.37 1847 7.16 1529.98
hospital
g  Mveong—dong Gyeongbokgung 4y g9 21.31 2694.05 4.68 1458.57
Station Station
9 Samho . am Station 70 36.25 3001.28 18.76 1313.38
corporation
10 Samho o nam Station 184 25.69 3215.02 6.95 1278.74
corporation
1y Gyeongbokgung Myeong—dong 302 20.17 2694.6 3.54 1069.29
Station Station
1 Hek=dong o nam Station 058 20.08 0506.89 4.05 1043.97
Station
13~ CGuwankaksa  Seoul Nationa 075 20.97 0794.49 3.7 1022.32
Intersection  University Station
14 Yongmunsa  Mok—dong 188.5 14.85 1460.19 5.20 979.42
Station
15 Mveong—dong  Ewha womans g0 o 26.76 41311 3.9 932.26
Station university Station
1p  Weonadong o shwamun 85.17 03.56 1937.75 10.76 916.08
Station
17 Amsa Station  Cupeundat 89 21.07 1688.3 9.91 881.9
Station
18 Gusan Station Bulgwang Station 165.17 16.67 1727.95 5.25 867.08
1g  Shm 2=dong g sition 732,47 1354 2001.96 1.18 866.25
Garage
20 Achasan Station OTKUk Unversity o 20.01 2904.95 2.08 833.1
Station
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FIGURE 8. Bus routes around the OD from Myeong—dong Station cluster to Ewha Womans
University Station cluster
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FIGURE 9. Bus routes around the OD Chang—dong and No—won Station cluster
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