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ABSTRACT

In recent years, the interest of environmental-friendly transportation modes has been growing. This is because of social and
environmental problems such as increasing gas price and climate change. In Europe, bike-sharing service, one of the environmental-
friendly transportation modes, has been already operated. Bike-sharing service named “Tashu” has been operated in Daejeon city since
2009. This study is a fundamental research to increase utilization efficiency of bike-sharing service and to decide optimal locations of
bike stations. In addition this study examines characteristics of bike usage and analyzes factors affecting to demands using multiple
regression model. Based on the result of examining of characteristics of bike usage, the rate of bike usage is higher compared with
installation rate of public bike stations near parks in Daejeon. In addition demands of bike usage in weekend is higher than in weekday.
It reveals that the main purpose of bike usage could be recreational activities. The return rate at the same location with rental station
is comparatively high. Moreover, bike usage pattern is biased in specific areas (Dunsan and Yuseong) because bike-sharing stations are
not equally located. As a result of multiple regression model, the factors affecting to demands are number of passengers in buses, length
of bike lanes, parks, distance to waterfront, and rate of young people. A statistical significance of factors (r-square) is 0.748, which has
strong relationship.
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Fig. 1. Study Procedure
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Fig. 2. Bike-Sharing Station at Daejeon
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Fig. 3. Distance and Travel Time Distrib. of Bikeshare Trip

1520 Journal of the Korean Society of Civil Engineers

o] B om, WA 25k o FFARIAR ARG = AA
10770 7Fe-8l 1571(14%), 34L& 1170(10%), thekal =] A%
2 97H(8.4%) = LFERITE

YRl w2 Zjol5 AwE A 2Jekd o ko] FaEATt
s vlgoe] 20% <291 Zo g vERteH, tigh olkw) F-¢le]
785 15%8} 22% <eo 2 JEht Y 12 Ak AL
olgH]&o] P T Zow YERith

Table 16]4] K= ule} o] FHAA AAGe] Yo w2
o8 59| A9 Soldt e el agle] S 15
Hlgo] Ae] Zjo|7} gioick: 3k A3k Qkte] A T F5
ol gHlgo] 19-20% =<rolw, tishal Qe 749 14~16% T
o= Ae] Ao} g vk, Y Qo] AR B I
o] Hgo] 19%-24% <202 tha Aot e RIS &= QIoIT:

3, Ak gt Qe Aol FRARIA AAY A
H]&(14%2} 10%)0]] H]3] o] 8-52 Ao 2A|sh= Hl&-2]
20%2} 15%E 2F 5% A% B whH L <o) Aol 354t
AA AAGe] ] v1go] 10%21d] Hls) o85S A F3golx
22% Feo 2 Aoz T/ ) Jeldt) &, oide) a4t
AA2] 088 T} TS TAo R Fid PAE FE5H

o= B Yes ¢ & It

—a—Total —+ -Weeckdays --#-- kend

12.0% -

8.0%

Trip(%)

4.0%

0.0%
Month

Fig. 4. Monthly Trip Characteristics

a—Total —+— Weekday e il Week

10.0%

8.0%

6.0%

Trip(%)

4.0%

2.0%

0.0% -

012 3456 7 8 910111213141516 171819202122 23

Time

Fig. 5. Hourly Trip Characteristics



Table 1. Bikeshare Characteristics of Metro, University and Park Vicinage Station

ki Weekday Peak
Total Weekend Weekdays Weckdays Y
(non peak) (07-09) (18-20)
Total trip 643,408 183,044 460,364 338,134 42,715 79,515
o Metro 129,562 (20.1) | 34,965 (19.1) | 94,597 (20.5) 68,160 (20.2) 9,508 (22.3) 16,929 (21.3)
O(rol/g)m Park 128,798 (20.0) | 42,991 (23.5) | 85,807 (18.6) 63,369 (18.7) 5,796 (13.6) 16,642 (20.9)
0
University 99,901 (15.5) | 26,002 (14.2) | 73,899 (16.1) 57,561 (17.0) 3,439 (8.1) 12,899 (16.2)
o Metro 130,096 (20.2) | 35,089 (19.2) | 95,007 (20.6) 68,451 (20.2) 9,582 (22.4) 16,974 (21.3)
Deszt;w)mon Park 129,059 (20.1) | 43,050 (23.5) | 86,009 (18.7) | 63,448(18.8) | 5.813(13.6) 16,748 (21.1)
0
University 99,592 (15.5) | 26,588 (14.5) | 73,004 (15.9) 55,057 (16.3) 7,259 (17.0) 10,688 (13.4)
Total — — Subway — Park «ecees University Total — — Subway — - -Park ------ University
1
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Fig. 6. CDF of Bikeshare Distance and Travel Time
Table 2. Return Rate at Same Location of Bikeshare Trip
Rank Station Gu Return(%) Rank Station Gu Return(%)
1 Hanbat Arboretum Seo-Gu 53.2 11 Beodeunae 4 Jung-Gu 39.7
2 Dongchungdang Park Daedeok-Gu 51.8 12 Sambu Plaza Jung-Gu 394
3 EunEosong Maeul 2 Dong-Gu 45.7
4 EunEosong Maeul Dong-Gu 43.9 101 Dasomgwan(KAIST) Yuseong-gu 14.1
5 EunEosong Maeul 4 Dong-Gu 43.7 102 Yuseong H.S Station Yuseong-gu 14.1
6 Yudeung Bridge Jung-Gu 433 103 H.T Bus Station Seo-gu 14.1
7 Seonbi Maeul 3 Daedeok-Gu 419 104 Time World Seo-gu 13.5
8 Panam Station Dong-Gu 41.5 105 G.C. Station Seo-gu 13.0
9 Taepyeong E.S. Jung-Gu 40.2 106 Seonsa Tra. Park Seo-gu 12.1
10 Songchon F.S. Daedeok-Gu 40.0 107 KAIST(West Entr.) Yuseong-gu 10.9
Fig. 6= A|3Hd, &4, tsh Qo] &fAbdA A Table 2¢l)i= FFARIAE o83kl ] A= Boke=

olEA 2 m)<t ol 8AITHE) 2
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Fig. 7. Usage Centrality of Bikeshare Trip
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B2 VIFZko] 1001022 24 BAl7h A7ksh 702 gkt L
@ % ghev] Aok BB WS VIF ol 109] 7Phe 02 g somo . .
ofe ¥ v 210 BA9e] vhT Ateleke llolek !
olefer BAEAl A S 5 due) we W - RS
S 3] S 5% Srelolrte] sl Stepwise o |+ geplt® ol
method)& #-83}3t. ‘I/lﬁ]“aﬂ“& & 5 AgE HeEEe . ﬁ;‘. )
FeZ vlE, W2 F31A} 29, FHERe] AR, 3o, 0 10000 20000 30000 40000 50000
AR =R Ago] Aei=gic o1 2 53 Q1glo] 71 Observed te
=& S LR RS B S 91 TR0 7 AAATZA0) Fig. 8. Goodness of Fit of Model
Table 3. Adjusted Regression Model (Full Model vs Stepwise Model)
) Full Model Stepwise Model
. Correlation Coef.
Independent Variable (P-value) Coef. Standardized VIF Coef. Standardized VIF
(P-value) Coef. (P-value) Coef.
Rate of Young People(%) 0.288 (0.003) | 0.396 (0.017) 0.178 220 | 0.244(0.039) 0.109 1.09
Population Den.(10°/km?) -0.173 (0.075) 0.224 (0.193) 0.085 1.75
Single Household Den.(10°/km?) | 0.151(0.121) | 1.513(0.376) 0.052 1.42
Land Price(10*won/3.3058m?) | 0.412(0.000) | 0.434(0.571) 0.091 10.56
Bus Passenger(10°/day) 0.570 (0.000) 7.180 (0.000) 0.368 1.49 8.756 (0.000) 0.449 1.07
Worker Density(10*/km?) 0.444 (0.000) | 0.184 (0.816) 0.036 9.96
Distance from Waterside (km) | -0.450 (0.000) | -2.677 (0.030) -0.124 131 | -3.176 (0.009) -0.147 1.20
Distance from Metro(km) -0.362 (0.000) | -1.643(0.395) -0.052 1.55
Park(dummy) 42.298 (0.000) 0370 124 | 36.412(0.000) 0319 1.08
Bike Lane(km/7-300%) 0.616 (0.000) 14.587 (0.000) 0.382 1.69 16.447 (0.000) 0.431 1.13
Constant 15.825 (0.222) 27.434 (0.000)
R-Square 0.768 0.748
Adjusted R-Square 0.743 0.736
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