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Abstract

The Seoul metropolitan government introduced the bus information systems, bus rapid transit to
increase travel speed and punctuality but still suffer from insufficiency. This paper delivers a study
verifying the external factors at near the bus stops. The dependent variable was set to the standard
deviation of (1) travel time and (2) travel time to and from the bus stop in this study. The
independent variables were set to (1) the number of routes, (2) traffic volume by bus type, (3) the
number of bus bays, (4) the possibility of passing, (5) the distance to crosswalks and intersections,
and (5) the presence of residential road. The results showed that the most significant factors
included the link section speed, number of bus bay, distance to crosswalk, and the possibility of
passing.
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Table 1. Dependent variable and Independent variable

Dependent variable Independent variable

STT= TOS - TIS Number of lines and traffic volume per bus type
(Red bus, Blue bus, Green bus, Late—night Bus)
STT: Bus travel time to and from bus stop
TOS : Time to get out of the bus stop
TIS: Time to enter the bus stop Possible to overtaking

Number of bus bay

Distance to crosswalk (m)
Distance to intersection (m)
Whether or not local road
Standard deviation of STT Riding and getting off (persons)
The link section speed (km/h)

Bl BAYAIZEE Figure 13 2ok, o[ B ARKTY), AR HZAAAZHT,), AZth7IAIZHT), ol FARKTY, 3
247

(1) -
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ke <€ €
iTime to enter the stop (T, € Access delay Moving
€ Moving time(T,) time(T,)
: Board-get off Time (T)) | time(T,) €«
: €« i Signal waiting
Departure Delay Time(T-,)g time(Tg)

Figure 1. Bus travel time
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Figure 2. Factors affecting bus travel time
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Table 2. Bus route status in Seoul

Division 2013 2014 2015

Number of bus routes(Total) 361 358 355
Number of buses(Total) 7,485 7,485 7,482
Red Bus Number of routes 11 11 11
Number of buses 250 250 249

Blue Bus Number of routes 122 121 122
Number of buses 3,703 3,690 3,698

Green Bus Number of routes 215 214 211
Number of buses 3,462 3,473 3,474

Yellow Bus Number of routes 4 4 3
Number of buses 25 25 14

Late—night Bus Number of routes 9 8 8
Number of buses 45 47 47

Table 3. Characteristics of bus routes in Seoul

Route dist Round tri
Division routes Longest Shortest Average (Fr)ninute) unitp per unit
(buses) (km) (km) (km) . (minute)
(Times/day)
Red Bus 11 95 56 74 15 5 174
Blue Bus 122 100 28 50 9 5 179
Green Bus 215 67 3 28 11 8 113
Yellow Bus 4 24 11 16 16 9 71

A2A] M2 AR Al oF 6,00071= 7t=H WAdAks R0l 95%, T M-8k ARl

Table 4, Number of bus stops in Seoul

Number of bus stops
Year Roadside Bus Only Central Bus Only

Number of Bus

Total Lane Lane Operators
2010 5,086 292 66 5,378
2011 5,712 299 66 6,011
2012 5,712 342 66 6,054
2013 5,712 346 66 6,058
2014 5,712 347 66 6,059

ChstwEsts| 2], A 353 Al 3%, 2017'9 6¥ 239
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Table 5. Traffic sharing rate and traffic volume in Seoul

Division Total Car Bus Subway, Taxi Etc
railroad
1996 Traffic volume 27,800 6,829 8,358 8,183 2,901 1,529
Share ratio 100 24.6 30.1 29.4 10.4 5.5
2002 Traffic volume 29,680 7,983 7,705 10,285 2,195 1,513
Share ratio 100 26.9 26.0 34.6 7.4 2.1
2006 Traffic volume 31,196 8,188 8,616 10,839 1,959 1,592
Share ratio 100 26.3 27.6 3477 6.3 5.1
2010 Traffic volume 31,155 7,502 8,746 11,289 2,236 1,382
Share ratio 100 24.1 28.1 36.2 7.2 4.4
2014 Traffic volume 32,690 7,461 8,831 12,741 2,219 1,437
Share ratio 100.0 22.8 27.0 39.0 6.8 4.4
Fus gy FHETET et = T R \ »
(eI b . BRHEN \ N 1z e 2
| > - N Q \ \ - MBQQI‘M ERFHE
whe B hane 2" gngng. Jomo 4 Jongno 5
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Figure 3. Analysis section(Jongno 2 - Jongno 6)
Overtaking Number of bus bay

Possible(Jongno 3) Impossible(Jongno 5) 2 bus bay(Jongno 5) 4 bus bay(Jongno 3)

Distance to crosswalk(Jongno 4) Whether or not local road

Advance vehicle Entry vehicle

Figure 4. Analysis region’s data collection standard (Jongno 2 - Jongno 6)
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Table 6. Analysis section status 1 (Jongno 2 - Jongno 6)

Division Jongno 2 Jongno 3 Jongno 4 Jongno 5 Jongno 6
West East - West East West East West East
Bus to analyze Bus 103,260 101,201 101,103 201,260 101,103 - 201,260 101,103 103 - 101,201
number 270,271 262 - 201,260 262,270 262,270 370,720 260,262
370,720 262,270 271,370 271 721 270,271
721 271,370 721 370,720
720,721 721
Number 7 3 10 7 2 5 5 1 9
of routes
Number of Green 1 1 2 1 2 0 2 2
routes by bus  pje 14 4 16 8 8 5 5 4 10
pe (ines) - pog 0 8 1 1 0 1 0 0 1
Total 15 13 19 10 9 8 5 6 13
Traffic volume  Green 0 325 39 39 0 0 39 0 39
by bgs type Blue 2,254 451 2,378 1,095 1,283 593 793 515 1,283
(traffic/day) g 98 0 98 0 98 0 98 198 210
Total 2,352 776 2,515 1,134 1,381 593 930 713 1,532
Number of bus bay 3 2 4 3 2 2 2 2 2
Distance to crosswalk (m) 150 300 30 200 30 200 50 50 50
Distance to intersection (m) 150 300 200 200 280 280 100 50 200
Possible to overtaking 0 0 1 1 1 0 0 0 0
(0:No, 1:Yes)
Whether or not local road 0 0 1 1 0 0 0 0 0
(0:No, 1:Yes)
Link section morning 28 28 19 36 36 39 39 30 30
speed (km/h)  payrime 23 23 20 35 35 34 34 26 26
afternoon 23 23 16 30 30 41 41 24 24
Average 26 26 23 35 35 33 33 29 29
Date: Link speed(Seoul), Traffic volume(Seoul Topis), Other status data(www.naver.com),
A Ao] ZF WA FRelA A - &Y st A28 5= B Al

PATNERVV-FRIDES 25}

ChstmEatal7), A 352 2 35, 20174 62 241



Article A Study on the Factors Affecting the Stopping Time and Punctuality of Bus Stop: A Case of Bus Stop by Roadside Bus Only Lane

Table 7. Analysis section status 2 (Jongno 2 - Jongno 6)

DAverage ®§tapdard @Travel time Boarding Getting off Boafding-
Bus stop . deviation of influence Getting off
Bus number travel time . . person person
name (second) vl hiie e (persons/month) (persons/month) person
(second) (=@/®) (persons/month)

Jongno 6 (E) 101 48 21 44% 3,303 7,282 10,585
201 47 22 47% 1,488 3,500 4,988

260 58 24 41% 7,441 8,920 16,361

262 52 23 45% 4,791 7,543 12,334

271 56 23 41% 9,924 10,451 20,375

370 50 27 55% 4,209 16,192 20,401

720 55 25 46% 10,081 5,993 16,074

721 54 23 43% 9,151 13,020 22,171

Jongno 6 (W) 103 82 28 35% 2,491 7,885 10,376
Jongno 5 (E) 101 33 8 25% 3,905 5,974 9,879
262 46 22 49% 6,076 4,095 10,171

370 33 9 27% 5,334 9,482 14,816

720 36 11 31% 11,252 4,535 15,787

721 38 11 29% 10,323 7,716 18,039

Jongno 5 (W) 103 33 8 26% 5,593 3,375 8,968
201 37 19 51% 2,086 2,021 4,107

260 48 22 46% 6,231 5,552 11,783

271 49 23 47% 8,818 6,310 15,128

Jongno 4 (E) 201 31 17 55% 1,064 2,812 3,876
260 34 17 51% 3,043 5,609 8,652

262 31 12 39% 1,359 6,850 8,209

271 34 17 48% 2,815 7912 10,727

370 28 17 58% 710 8,561 9,271

720 34 19 57% 3,423 5,821 9,244

721 36 18 51% 2,698 6,895 9,593

Jongno 4 (W) 101 31 13 43% 1,533 6,313 7,846
103 29 13 43% 1,760 4,864 6,624

Jongno 3 101 53 26 50% 2,663 12,882 15,545
103 52 27 51% 3,385 10,017 13,402

201 49 24 48% 2,612 3,882 6,494

260 56 26 47% 6,891 9,276 16,167

262 56 26 46% 8,268 8,233 16,501

271 56 25 44% 12,341 10,176 22,517

370 49 24 50% 2,749 12,629 15,378

720 56 25 45% 11,388 7,228 18,616

721 55 25 46% 11,485 9,913 21,398

Jongno 2 (E) 262 47 21 43% 4,623 9,367 13,990
101 41 12 30% 1,940 3,337 5,271

201 46 20 43% 7,118 7,076 14,194

Jongno 2 (W) 103 39 12 30% 2,259 7,695 9,954
260 45 15 32% 12,413 8,349 20,762

271 47 15 32% 19,749 9,697 29,446

370 41 13 31% 3,314 11,542 14,856

720 47 17 36% 16,872 6,586 23,458

721 46 14 31% 16,275 9,929 26,204
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Table 8. Model summary

. Statistic variation .
R R2 Ad]u;ted Std. Erfor of the — — Significance level Durbin—
R Estimate R? variation F variation  dfl df2 o Watson
F variation

.809 .654 .610 6.65166 .049 5.513 1 39 .024 2.115

Table 9. ANOVA
Model Sum of Squares df Mean Square F Sig.
Regression 3260.937 5 652.187 14.741 .000
Residual 1725.536 39 44.245
Total 4986.474 44
Table 10. Coefficients
Unstanc'la'rdized Standgrflized Collinearity statistics
Model Coefficients Coefficients t Sig.
B Std. Error Beta Tolerance VIF

(Constant) 116.855 14.909 7.838 .000
Daytime speed -1.570 .295 -.888 -5.331 .000 .320 3.128
Number of bus bay -9.782 3.610 -.746 -2.710 .010 117 8.534
Distance to crosswalk -.043 014 —.339 =3.191 .003 187 1.271
Whether or not local road 16.640 5.908 .679 2.816 .008 153 6.557
(0:No, 1:Yes)
Possible to overtaking -8.430 3.590 -.392 -2.348 .024 318 3.147
(0:No, 1:Yes)

Bus stop time(second) = - 1.57*Daytime speed (km/h) — 9.782*Number of bus bay - 0.043*Distance to crosswalk (m)
+ 16.64*Whether or not local road (Yes, No) — 8.43*Possible to overtaking (Yes, No) + 116.855
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Table 11. Model summary

Statisti iati
R R Adjusted Sti'f ];Zkrlior Y aUSTIC vanation S - Durbin—
R? : . ignificance level . .
Estimate variation ¢ veson e F variation Ao
761 578 548 .05949 .036 3.476 1 41 .069 2.236
Table 12. ANOVA
Model Sum of Squares df Mean Square F Sig.
Regression 1990,847 3 663.616 18.754 .000
Residual 1450,834 41 35.386
Total 3441.681 44
Table 13. Coefficients
Unstandardized Standardized Collinearitv statisti
Model Coefficients Coefficients t Sig. OHInearity Statste
B Std. Error Beta Tolerance VIF
(Constant) 27.305 3.041 8.978 .000
Distance to intersection (m) .093 014 .683 6.419 .000 .909 1.100
Distance to crosswalk (m) -.053 012 -.499 -4.582 .000 .867 1.154
Whether or not local road 3.945 2.116 194 1.864 .069 951 1.052

(0:No, 1:Yes)

Travel time impact (%) = 0.093*Distance to intersection (m) — 0.053*Distance to crosswalk (m) + 3.945* Whether or
not local road (Yes, No) + 27.305
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