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Analysing Potential Improvement of Public Transit
Services in OD Level Using Time—Distance
Accessibility and Smartcard Traffic Volume*
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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), 7 +7 .+ ublic transit network service distribution analysis
KUJala(201 8) vehicle wait walk p y
Sun(2015) 7 e station OD public transit network changes effect analysis
vehicle wait . . . . . A
. public transit network service analysis using population
ChOI 2016 + T;pa + T(’na L H ihili
(2016) palk © “penally weighted accessibility
, ) rrelation analysi n ibility an h
Farber(2016) Tt T+ T TAZlraffic analysis correlation analysis betwee ac9e33|b| ity and eac
Jone) type of population
Han(2016) T+ T administrative area public transit service improvement area analysis using

comparison between accessibility and population

Lei et al,(2010)> HAS A Al 7
Fom stk A WA doe s
A7 ] 7 AR ol o]9f 2
AHOZ Yun et al,(2015)0] HIAHS A
W A7 T3t g Al A|9fe] WA
HE A3t 1, Bok et al,(2016)L ti=i
59 AFYIA ol Fed AT TS
olgate] FYS lstaink. F WAl Yol

‘BAAAA o538k Golak A%’ o|th(Choi
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FIGURE 1. The flow of the method
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FIGURE 2. An example of a journey using public transit
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TABLE 2. The notations of formula (1)

Elements Defines Descriptions
T ehicte v;VRf time when boarding vehicle
T it ’_;\(VVZ waiting time before boarding other vehicle
Ttk ;le walking time to other station
JEK
A— (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 ¢
w, waiting time for trip ¢
m; walking time when walk j
P 5.25 (minutes) transfer marginal rate of substitution

N

l

AR Fd S E s,

| FwEY o8 T A%, Fuol

ENE olrbsselet wus Ao e 4 BAM: (trip chain) & AZEWANN AE
TR BAA7A A Bels olBR %axw}xm A FYAFS At w
ot ARE Auwch mebd ASS @8 B dolEeld BBAES TES Sl
AZES AN A3 AW IRAES T 7 949 7S DI F ARKS ol8HAh

WSS BYS FARGL. PR Lee o Bl H3 ATRIA TR o], B
al,(2017)2] AFE Faste] =43 DBSCAN st 7= Dol o] Es8)o] 3lafA|7tHL &

(density—based  spatial  clustering  of 2FAIZEO] 30+ oJUl)l &S ol FUSH F
applications with noise) &% <=3J&}3ic}. PALE o 7 FREIT Tk o] oA FE)
HEA o7 474 0D HAS &&sto] 2b BjZo] wA] ¢k& A5 dlojEl= Zﬂﬂé}/i‘jr
T3 0De HHAs AAEAH. Al T HEA o Z F53 FYAES ol8ste] e A
A7 el AEds &= HAUe AR & 4 OD9] FadFs Fs1ck a8l —iréf?_
2 FAY Y] dRgeE olFd e ARE A7 OD FhFS A 53 7 d9=

ODSE Wimelgith. et w09l F4AE = Sl 4 0D FARE A
A9 AxFwA9 ATEAA sl 24

of FHA ARAOR ook AR AR 3. AHIA M BA
SR B QAT OB

b 7Rk A wEvk

= dloJEE o] &% FoE AulA A A9s

2. WS7tE HIO[HE 0|88t SdFH TZalua s} o] o8 7+ 7+d oD Ho
WEIFE dolElE S0 wEIt=E A A& vlaste] AnIAS] FES Haeioith o
(tagging) FHA AShH= LA ARG e REF o s W AgE olgshs Aol olEAlkt
glojglo]t}. wE7t= tlolEle] A row) ol & ] o] e#jdict ool wet 5 OD 4
o] Sabe) 2 7 3}7'<}EH7]° 710 Z do]El7} AgHoz Hel "ojxl 3 OD7} 9 WA
7159t) ol e wETHE o]gd S ‘/‘rE‘r”rﬁ‘r A Al 5ol 3 OD Aol
o FAM] HEZFUA| 9} 2 %"%Z A& ou)s} FES F71el AR Ae] OD ghell HA

A SRty HxEEA e HFEAHRY T & Blasto] drjH o AUzt Y5 0D
F= AAs] flall, wE7= HolE el F A2 Aol ARSI
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7 24 ODe] el =2 UESAE o&
ato] HdAYR ARSIt Bl Aol &t
A, AdE A 22 ARAER Akl T30l
w=7Fs et Aol EARITE R MAs B2
& wEt FEEI des] AAAYE o get
© A B 2AkE oplEth oo R HE
AAE FFskaL 7 29 TN v A
o] A7 Hd AgE Artsieit.
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Adel = 3 OD=°] A4l s 4
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& ol I3 vlaRA AR gtk ol ¥
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Ao = AR AglE 7= ODES ol%
g o] Fid} 2ol ald ODE olddshs &

o] &l A7ko R Aot wal o=
A o7 Jhdo] 7sdt Al goletal 71y
skl 2 33 ol Y ODE olgsh= &7
o] £5 o]g3t] ODE olgdhz sAE°] &

A T ARG Y NdgeR A=

sk

4

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

Elements Descriptions
71 velocity of all OD pairs length is !
9; expected improvement of OD i
@) group of all OD pairs (Od,0=1)
l integer length
d; distance of OD i
t; accessibility of OD 14
/i passengers count of OD ¢

— 1 d;
LT 0(0) Xzeat_i 2)

g =[x (t;—=) (3)

=3 0De A AolE A
wEFe 7hsstel Anla siAol
olofsh= A& EEdIgith 0D 4
= 0D9] /A Al 9= Wi QleloR

1. lole =

2 ATE AEAE dFAYeR B4
gsion, dsus HEYZ} 35 HE
4, 5 YEYA, dsus 3R, uF
= delEE FEIILE deus UEYA)
HSus 398, wEI7tE HoJEHE AEA
TOPISOIA A|FgHke dlolgE 7Wtog -3
it B2 YEYIE ITSEF-EgaE o]
g3 oH, 3 HEYIE dsus HES

= 7hyste] FESIITh dieas UEYA
v ¥ 3% Zow, Askd 207 AT M
4737 wACE FHHIUTE KA AU AE
Al g8k Fe, 1, A MAR o] F
oAxglom BRI} RSt w1 AAS)H
Sk Mol Ak dRES 13,1897101H,
ol HAAYFE e 37, HA Ag 150m,
Hod AY 240m 9] deprEzE R3Sk
Ay W AR 3 A”ZE 150melal
AW AR Ag7E B 571 S 3
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o] 78 44¥ A 2481702 F=35K5ch
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TABLE 4. Top 20 origin destination pairs in time cost order
Origin Destination Number of Accessibility Network Acpessibility Time cost
Order passengers . distance Difference .
cluster name  cluster name (t,, minutes) . (g;, man—minutes)
(persons/day) (d;, m) (minutes)
1 Gangnam  Sinnonhyeon 822.33 11.85 1209.12 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 0351.40 168 1970.41
Station
4 Anguk Station Myegt”afiggong 439,67 1778 2064.48 3.80 1669.67
p  Mveong—oong ok Saton  341.83 18.4 20333 161 1575.29
Station
g  Wongnod-ga  Myeong—dong 04 16.26 1389.64 7.08 1545.82
Station Station
7 Seod Palk o ohwamun  213.67 19.37 1847 716 1529.98
hospital
g  Mveongdong Gyeondbokgung 4 oq 2131 0694.05 4.68 1458.57
Station Station
9 Samho . sam Station 70 36.25 3001.28 18.76 1313.38
corporation
10 Samho o gnam Station 184 25 69 3215.02 6.95 1278.74
corporation
11 Gyeongbokgung - Myeong—dong 302 20.17 2694.6 3.54 1069.29
Station Station
1o HakTdong o am Station 258 20.08 2596.89 405 1043.97
Station
13~ CGwankaksa  Seoul National o75 20.97 0794.49 3.72 1022.3
Intersection  University Station
14 Yongmunsa Mok—dong 188.5 14.85 1460.19 5.20 979.42
Station
15 ~ Myeong—dong  Ewha womans - oq0 o 26.76 41311 3.96 932.26
Station university Station
1 Mveong—dong o hwamun 85.17 23 56 1937.75 10.76 916.08
Station
17 Amsa Station  Cubeundai 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
jg Shinfim2=dong o i oiotion 732,47 1354 2001.96 118 866.25
Garage
20 Achasan Station KUK University g 20.01 2004.95 2.08 833.1
Station
0 AEA 28 9k wfTeld A%l A FEelol a0l olgel] A% $AS
oy} weldo ol T3 FQ7 EAlsk= ODE o] AIZFe] &3FE Wha Q= AS om|sit) =
S Rojeth g A9 =40 FAX A a9 A0l AekdS o]gshr] Sl Ay



90 Andlysing Potential Improvement of Public Transit Services in OD Level using Time ~Distance Accessibility and Smartcard Traffic Volume

0., 02 04 0.8 1.2
routename e e Kilomet

— 3 ]
4 ore EeA| ol =CH EETE
g 0d pair phugys® Univ

For The Arts

o

L

yeon S taton

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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