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ABSTRACT

Various policies and studies regarding use of PBSS (Public Bike Sharing System) and Programs (PBSP) have been
conducted worldwide as the number systems or programs has increased. Although various phenomena and demands have
been generated by the use of PBSS in everyday life, the majority of research and the policies in South Korea have been
implemented focused on commuting life. The purpose of this study aimed to understand various PBSS demands using
PBSS usage data in 2018 in the Yeouido districts through classifying usage patterns and analyzing features. The rental
stations were classified into three types based on weekday/weekend usage rates. The usage of Yeouido’s PBSS accounted
for 4.3% of the total usage in Seoul Metropolitan City, while the number of PBSS rental stations accounted for 2% of
all rental stations in the Seoul urban areas. Rental stations with a higher weekday utilization rates showed high utilization
rates in all four seasons and were mainly distributed in work and residential areas. Other stations showed a concentrated
usage pattern in spring (April-May) and autumn (September-October) seasons, and their locations were close to the entrance
of nearby parks. Besides, renting and returning were often concentrated at certain rental stations for high weekend utilization
as compared to the pattern of high weekday usage. Therefore, PBSS management and programs should be operated to
reflect various usage demands rather than uniform PBSS operations. The result of this study is meaningful to provide basic
data for effective PBSS operation by monitoring the demand for PBSS usage in spatio-temporal terms.
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Figure 1. Research site.

Source: Korea National Spatial Data Infrastructure Portal Open API(http://openapinsdigokr/), Land Characteristic Space Information (Yeongdeungpo-gu),

2019.10.23. updated data, Modified.

Step 1: Data Collecting Step 2: Data Sorting Step 3: Pattern Analysis Step 4: Result

Seoul PBSS Usage Data
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Figure 2. Research flow.
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Table 1. PBSS usage of Yeouido district(31 stations)

PBSS
Bike station number Dock Rental instances Return instances
n % n % n %
1 200(=3] 2] 1 3] ) 20 36 5,290 12 4,836 12
2 201(Zm] gt ¢h) 15 2.7 11,490 2.7 11.817 29
3 202(=RYR 9 30 54 20,291 47 21,925 54
4 203(=3] Ak 3 =+ &) 15 2.7 12,781 30 12,760 31
5 04(53 A 5 &2+ 9) 13 23 9,021 2.1 8,743 21
6 20502343 b 20 36 11,463 2.7 10,939 2.7
7 206(KBS &) 3H 6.3 13,305 31 1271 31
3 07(A bR 1 &+ %) 40 72 68,632 159 65,279 16.0
9 209(frAFEA Y ) 12 22 9,826 23 9,731 24
10 210(IFCE) 21 38 30,824 72 31,590 77
11 2(A=S 4 =+ ) 13 23 20,757 48 18,584 46
12 22(A9=S 1 &7 %) 35 6.3 21,089 49 9,607 24
13 213(KTS) 15 2.7 13,156 3.1 11,008 2.7
14 4(FFHEL D) 20 36 9,325 22 6,907 17
15 215(H 9= ¢h) 10 18 7,303 17 8,157 20
16 216(AH-OHELS SF) 10 18 10,526 24 10,714 26
17 27(NHE3=3 ¢ 10 18 13,049 30 14,390 35
18 28(FAAHL ) 20 36 5938 14 5173 13
19 219(FEIAEd ol &) 12 22 8,793 20 8,246 20
20 220(P| A oltE AT SF) 30 54 11,452 2.7 7873 19
21 21(A =2y &) 10 18 11,953 28 13,316 3.3
22 222( A FFEH 27 F) 12 22 21,526 5.0 24,028 59
23 223(QFolFEATL &) 20 36 10,997 26 10483 26
24 24(Zd7H& &) 20 36 13,651 32 13420 33
25 225(%7Hed o) 26 4.7 8,634 20 6,157 15
26 22607 14 &+ ) 20 36 12,208 28 9,169 22
27 2AU8(ZUIHE &) 10 18 13,026 30 15,054 37
28 249( =T ¥) 8 14 10,544 24 13,259 32
29 260(49 % niEv g b 15 2.7 4,751 11 4,460 11
30 20(FAAR AT AAIR) 10 18 4,880 11 4,600 11
31 211 (A7 e - A A E] §) 10 18 4,196 10 3428 08
Total 557 100 430,682 100 408,414 100
Source : Seoul Bike Rental Information(2018.01.01.~2018.12.31.), Seoul open data plaza(https://data.seoul.go.kr).
thed 7.2%, Wha 7.7%°] Yehvked, TFCE e iR AT A7 52 Aeld AT tdeoRe
&3, ool FHAE(H2), ool Folo] AARE o oJUIE B 9 9T el AY & vhelhst F4
AV A WA FS O FES Holt izt 3158 4RAT H A% FAANL FRANE telart FA
AU7E AFehs AolatES) 638 T Atelol] A8t Sl o] 11%, W 11%= 22 ol &&5S Bt AT, "o
Aol EM AT A AR o] 5,0%, i 5.9%¢ = U}FALWZW o tledols AHdA AR 15701 Al
sk Hste] "FAARNLFTHAR tAidl= 10707 A=
of oA 7P o880 Wt i A T YT A AdA Zpo) 7} Sk
HIE oF tlodAaz died 10%, ¥ 08%°l slgstaich A o9 zo] 91Xk PBSS tloj4ad 20189% 197k & o4
BAHT LT oF todae oAo® HE He] AT A5 BAA, ol&Eol B toas Ak 90 WA
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Figure 3. PBSS usage(weekday/weekend) of 31 PBSS stations(2018.01.01.~2018.12.31.).
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F0U(1,6377) o2 tiFE FF ol&olith vk, 3
29] A$ol= 99 299 E29(1.2407), &=
24(1.1807), 4 WA AF2 9¥ Y E
o2 7HeE TFYH T P

Table 2. PBSS usage frequency by date(2018.01.01.~2018.12.31.)
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(Table 4 =), & 12 A o18%F 5 4
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o o]g&Eo] A3, 3¢S 71F LR o] &E] TUKsITHL 7t
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K=
o
o

12} (1)81%, (i)50.5%,
1)24.9%, (i1)28.4%, (iii)46.8%,

(
4 32 ()138%. (ii)43.9%. (iii)42.2%= Wepsith. TE4 L

2 oA oMt 2.9t

Fwol BT A i) >

.
9

Class 1(22 stations) Class 2(5 stations) Class 3(4 stations)
Rank
Date PBSS Holiday Date PBSS Holiday Date PBSS Holiday
usage(n) usage(n) usage(n)
1 |2018-09-17 Mon | 1,664 - |2018-0929 Sat| 1240 - 2018-10-09 Tue 557 | Feneedl ;‘;dmmn
2| 2018-09-12 Wed | 1,643 ~ 00181009 Tue| 1180 | Taneedd Procamation| o0 o 06 wed | 578 Chuseok(Korean
Day Thanksgiving Day)
3| 2018-10-04 Thu | 1,637 — |oons-09-5 Tue| 1163 | Chuseck(Korean oo b Wed | 5o | Netional Foundation
Thanksgiving Day) Day
4| 2018-09-11 Tue | 1626 - DOI8-10-03 Wed 1,145 Natlo“alDz(;““dat“’n 2018-09-29 Sat 484 -
5 | 2018-09-27 Thu | 1607 - |2018-09-08 Sat| 1,141 - 2018-09-25 Tue 473 Chuseok(Korean
Thanksgiving Day)
Chuseok (Korean
6 | 2018-09-10 Mon | 1603 - DOI8-09-26 Wed 1,083 < 2018-09-09 Sun 443 -
Thanksgiving Day)
7 | 2018-09-13 Thu | 1579 - |2018-09-09 Sun| 1,035 - 2018-09-08 Sat 417 -
8 | 2018-09-28 Fri | 1549 - |2018-09-30 Sun| 948 - 2018-05-19 Sat 401 -
9 | 2018-09-07 Fri | 1528 - |2018-05-19 Sat| 916 - 2018-10-07 Sun 387 -
10 | 2018-09-05 Wed | 1513 - |2018-04-29 Sun| 905 - 2018-05-20 Sun 384 -
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Figure 4. PBSS usage pattern(2018.01.01.~2018.12.31.).
Table 3. Patterns of the distance and time(2018.01.01.~2018.12.31.)
Contents Class 1(22 stations) Class 2(5 stations) Class 3(4 stations)
Distance Mean 4,331 7235 5,299
(m) Max 255,680 254,350 255,880
Time Mean 26 46 33
(min) Max 1,440 996 1,087
Table 4. Patterns of the rental and return(2018.01.01.~2018.12.31.)
PBSS Usage
Contents Class 1(22 stations) Class 2(5 stations) Class 3(4 stations)
n % n % n %
(i) Rental (in Yeouido) - Return (in Yeouido) : Same station 21,696 81 25,950 249 8,082 138
(i) Rental (in Yeouido) - Return (in Yeouido) : Different station 135,284 50.5 29,561 284 25,682 439
(iii) Rental (in Yeouido) - Return (out Yeouido) 111,010 414 48,745 46.8 24,672 42.2
Total(n = 430,682) 267,990 100.0 104,256 100.0 58,436 100.0
1(58.6%), +3 2(53.3%), 78 3(57.7%) 2.2 EF ZA| o] & o #x3taL e /T ol&Fo] FAKE FjEo] e}

T

ZFF 50%He AHEs Ueie 2 J@ T AR
Jang et al(2016) 2] AFAA o T A5 el ARk 2HA Sl

o] 0.7%=E EZE A Blashd, PBSS o]&°] 2018
FoE ooE UFelA QFAG SR o)Fsl= dHo] &

Aoz T Sl

2 L OHﬂ

ot st "J%ﬂ.?& EM/\OH tHai A Do and Noh(2014) & &

frARA ﬂJOEV\Oﬂ 1

2474 o]

2=
e

o
=

HEWRe) A

2 3oy

= 1A

9107 H7Fsl$iOH, Jang ef

A4 telaol 4 FY ol
1] Eok, 33AA% 32
ol e A
FiE 01§ AIALE 2

T AHDo and Noh, 2014). &
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Figure 5. Distribution of PBSS rental stations by 3 types(2018.01.01.~2018.12.31.).
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A, FA, ARATFE A E ol Fd AARIEY] FEIS el A
915 o] §HTHE Fo o7F 9 #FS 9T o] &o] e A ds 4
o8 e Ak spARE Tt AT i shef 2 theddae] A 5
& ol% HEls Yehle A2 otk A% e A tjoj2d PBSS 3
o= £29) g7to g olF F7to] BaFo] 9. 56kme) A
FEFAAAD A o] ARA AYAE 91 HYA & 29 4

2
L ololw BHAE T SAST Tk AMAERY A% HHe] Yehls 202 Bolth doEgae #4F
AP AAAR 01§ 5+ UES AE AG) AHAN A o] WS QEXo|20 AAA AFEEE AT o)
AHe] ek ARATZS FHWEE B % AAA B 9 29 AEo) YERPIE AW, 4FATE FL

Slo] 257 BA9 wri= 43 29] )8
BB} 7

=

4

oIA 3 13 £ 29 o4 el 5ol

Joll vepdet whde] A7 E o] Aol AEAl 2
AR HZZ2TAE SlsiA A ol go] &HA &
o] 9lom, 2HA % %Eiﬂ Ao} wEkolut AEE
oA Halof st 54¢] dth(Figure 6 #x).
EAS AYHEA U]*--v} 7Z+tH(Table 5 #%).

Z/FE o]k Hj&S 3 19 A9

o]&-gFo] b o] &2k HlafA 3~79u] Bokow &
s 14~198 A 22 Ao2 eyt £33 3

a: Han-river park(Bicycle path) b: Yeouido park(Open space)

¢ Saet-gang ecological park(No bicycle zone)

Figure 6. Characteristics of 3 parks in Yeouido(2018.01.01.~2018.12.31.).
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Table 5. Spatial characteristics of each rental station

PBSS usage Park Public transportation
Contents Class Weekday |Weekend Ratio’ | Main park Distance for | Bicycle path Main public transportation Dlst;nce for Land use
(n) (n) park gate(m) (km) station(m)
20 | 1 | 4693 | 597 |79:1 Sﬁéﬁg 412 47 294 Commercial
Veouid Subway line 9 (National assembly) B 1
200 | 1| 865 | 28% |31:1| U 246 56 409 USINESs an
han-river commercial
202 1 15,265 5026 | 3.0:1 | Yeouido 67 24 (Bus) Yeouido transportation center 491 Business and park
23 | 1 | 108% | 1885 |58:1| Yeouido 332 24 30 Business
204 | 1| 7212 | 1749 [42:1] Yeouido 460 24 A . 28 Business
25 | 3 | 8117 | 3346 | 24:1| Yeoudo 66 24 Subwiay line 9 (National assembly) 966 | Business and park
206 | 1 | 10489 | 2816 | 37:1| Yeouido 63 24 438 | Business and park
w7 | 2 | o | m | 19:1 | reoudo 129 56 Subway line 5 (Yeouinaru) 16 | Park and residential
Han-river
09 | 1| 7986 | 1870 |43 | reoudo 564 56 409 Business
: : - Han-river ' (Bus) Yeouido transportation center
210 | 3 | 21670 | 9154 | 24:1| Yeouido 185 24 107 | Business and park
ol | 1 | 16244 | 4513 | 36:1| Yeouido 418 24 2 Business and
residential
22 | 1 | woss | 4005 | 4301 | Seeteeng 382 47 Subway line 5-9(Yeouido) 28 Business and
ecological residential
213 | 1 | 10888 | 2268 | 48:1| Yeouido 288 24 524 | Business and park
214 1 7,660 1,665 | 46:1| Yeouido 283 24 328 Business and park
25 | 2 | aso7 | 2796 | 16i1 | | eovido 29 56 Subway line 5 (Yeouinaru) 966 | Park and residential
Han-river
26 | 1| 8153 | 2373 | 34i1 | reoudo 289 56 Subway line 5 (Yeouinaru) 518 Residential
Han-river
27 | 1| mso | 1sas |74 | reoudo 570 56 695 Business and
Han-river residential
218 | 1 | 4997 | 941 |53:1| Yeouido 505 24 521 Business and
. . residential
Subway line 5-9(Yeouido) " 1
9219 | 1 | 7358 | 1440 |51:1| Yeouido 667 24 194 USIness an
residential
20 | 1| sz | 27ms |3 | Seeteane 613 47 253 Business and
ecological residential
. Yeouido . . .
221 3 8,345 3608 | 23:1 . 45 56 Subway line 5 (Yeouinaru) 624 Park and residential
Han-river
20 | 1| i | aa2 |39 | reoudo 214 56 971 Business and
Han-river residential
23 | 1| 8509 | 2488 | 3411 | SRl Eane 305 47 481 Business and
ecological residential
; .. | Saet-gang Subway line 9 L
24 | 1 | 10762 | 2889 |37:1 : 628 47 415 Residential
ecological (Saet-gang)
25 | 1| 696 | 1678 | 41:1 | Seeteene 240 47 %5 | Business and park
ecological
26 | 1| o7ms | 2480 | 39:1 | SeetEane 190 47 76 Business and
ecological commercial
. Yeouido : . . .
248 2 8,207 4819 | 1.7:1 Hanriver 53 56 Subway line 9 (National assembly) 679 Commercial and park
. Yeouido . . ] N
249 2 6,151 4393 | 14:1 ) 52 56 Subway line 5 (Yeouinaru) 351 Park and residential
Han-river
. Yeouido . . .
260 2 3,057 1694 | 18:1 Han-river 121 56 Subway line 9 (National assembly) 1,080 Commercial and park
200 | 1 | 4150 | 730 |57:1]| Yeouido 517 24 271 Business
o | 3| 319 | 107 |29i | SRUEME L 47 Subway line 5-9(Yeouido) 466 | Park and residential
ecological

*Weekday usage(n): weekend usage(n).
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o] ZAfole 23~298 Apo|7t Ak 2R I
FZ/FL ol &7 Aol7t 7P IA vEhE 200, 217,
203¥ T2 FHolA 300m o)A Bold JF-AFel 91X
FaL, Zpol7b 718 Al vrebvRE 249w, 2159, 248 thel 4
= a9lA 100m ool $ixsk= 53¢l ASiTh
toli PBSS ol &8(F%, F2) % AL(FLYT UF
WFAAD) o] tist Zpo] FAVAT A= T PBSS o]&-# 2} o
o 2oA FAATAE] A e K7 "Wt Ae]7 ANOVA
HAA AR gt ACE EEHUTHTable 6,
Table 7 #%). ANOVA 4] A}l o gk A7 (Bonferroni
AA) ol A= PBSS % ol&39] A £3 271 e F30
Hls) F o]&-Fo] WAL foulgh o7} e AR Ve
o ¥¢ %1?77}11 o] A9 Zgle £ 1o] £3 2350
A7t AL fFougk o7t gl ALSE Yt oA Y
38 29 7é‘-°r°ﬂ‘_ = YFlA Tt FAIY FE oS
E0| Eol PBSS #elol oA F-dell o] dH == A7
£ st AAE 29T P840 Atk Do and Noh(2014)
o AFlME 9 I fHO#iOH A FTEO T ol&5e
? 2 sjAsh7|= sttt 1 9
3t 5 °]&E, 1’41% SAIA it 2ol 44
H7F BAACE Fouldt 27t gle Ao Y
T T3AAA 24 100m ©]
R 7431011 At 247 HAE o FFAAA o] &
FHH) 9 G MA = AL IABAAT, £ °4er°ﬂf‘1L 2
o aé Aotd EYT 7+ frefnlst A3t JepgA] okt

oft

Table 6. One-way ANOVA result(PBSS usage)

T PBSS o]&°] A7t 3

A= H%Al PBSS X}EE— 7O thefi &

3l7] flall F5/FE oldES VINeR
530 —5—110 Hlw EAEilT) o9
Al AR A 4.3%01 st rHO#

3
o
=

Az_&:i

%as btk %% o)g80] = rﬂ%
T2 R3] skl A1 B £ 0l§E

o, 4R 2 FA A0 F2 BRI U olg
St 29 A% AV1HORE B(U~59)3
o FE ol§ AN ngow, FpHoTE
T AP AL e RS 8§
PRCE 333 FU o183 Ao} A et

20 29749 moﬂ
#2029l Aol #9151 202 ki, o)z
q 27k 3 134 HaLste] 290) A7l AR5
PBSS o/l Bk A4 4 F slev, 9ge
WeE A3} sl Uehg 5 2182 @
2 5 22k #3 1 Al ol 5 ¢
o] 9143 ARAEEAS TVto] :
29} ThE shelo] Uehdth ol AE TSl B4 8%

T

i1

Q

1o >

M gz o fn oo
O o nr [y & o &

5=
ok,
Ry
o,
S
R
)
2 Ho

Division Class Mean SD. F D Bonferroni
1 9,775.6 3,785.5
Weekday 2 13,365.0 17.734.2 421 061 -
PBSS 3 103128 79463
usage
(n) 1 2,405.7 1.2065
Weekend 2 74862 9,165.9 3772 035 1"
3 42963 3432.1
"t <05, pROL
Table 7. One-way ANOVA result(Distance)
Division Class Mean SD. F D Bonferroni
1 375.1 175.2
Park - -
; : >,
(For park gate) 2 76.8 451 11.153 000 152, 3
Distance 3 1013 61.9
(m) _ A 1 336.4 2488
Public transportation |, 1784 1115 540 589 -
(For station)
3 365.8 2263
C <05, <L
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