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Analysis of Physical Characteristics Affecting the Usage of Public Bike in
Seoul, Korea

- Focused on the Different Influences of Factors by Distance to Bike Station-
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Abstract

This study examines the relationship between the usage of public bike and physical
environment factors around the public bike stations using the public bike rental history data
from 2016 to 2017 in Seoul, Korea. Focusing on the different influences of determinant
factors by distance to public bike station, this study identifies influential factors that affect the
usage of public bike. The results of the analysis are as follows. First, both the land use and
physical environmental variables of bike station areas show strong associations with the usage
of public bike. Second, the usage of public bike is also associated with neighborhood living
facilities, business facilities, land use mix, the distance to subway station, public facilities and
universities. This finding indicates that public bike has played a role as a transportation mode
for the short-distance travel and commuting purposes in everyday life. Third, this study shows
that the usage of public bike is strongly associated with the average slope, traffic volume
around public bike stations, distance to streams or rivers, and the types of bike lane. This
finding also indicates that surrounding environmental factors play an important role in the
usage of public bike. Finally, this study identifies the different influences of determinant
factors on the usage of public bike by distance to public bike station. This study suggests
policy implications for the potential locations of public bike stations in the future.

7 £ w IEXA, YKSY, B2H B, 72 BY=

=

Keywords = Public Bike, Locational Characteristics, Physical Environment, Distance Sensitivity

I.ME THRIS| 4ol Qlo] mie EQsh 4= Rk &l A
C}. T2t AksAt S419] MeAOF Ol =41sH
1. ®o| H|A U =X WEAE, S8y, HEs L 5 et &A

7 tiFEIRlen olof wet ARSAR S40] Ofd Ab
A=zt EA)0] pEHRS Hrlst ojgMdom o SH9 N siejrielyt =AI9) AR g &

* 0| =22 20181 4 LSt ECAIA=ots] EA LSS o HES =28 73 - B3 AY.
** Dept. of Urban Planning & Engineering, Hanyang University
*** Dept. of Urban Planning & Engineering, Hanyang University (Corresponding author: sugielee@hanyang.ac.kr)

Journal of Korea Planning Association Vol.53 No.6 (2018) | 39


https://crossmark.crossref.org/dialog/?doi=10.17208/jkpa.2018.11.53.6.39&domain=http://kpaj.or.kr/&uri_scheme=http:&cm_version=v1.5

- 0|37

e E FAEol KSRl tiElsHoR g

o
= 2 B0 Hs) W2 £52 sl gom A}
SRHECH ARUAO] Zot G8H0 7 B8] 7}
Sl e RS AT S0 24

Al LR Hold SEQHI} ofutA] 25
e 4 Qs WESHOR FEu Jri@Es.

1At 20

Ol

[©]
riot

=
=

[e)
=

=
i)
pu|
=t
(o]
0
8

|

e r

oN
)
Ol
V)
H g

)

i

=

Y

0

o
ook
R

o 02

t AFIA QlelE Hshl AR
Mg EolACHCaulfield et al.
2011; Horton et al. 2016). T8t AEAE ShIQ]
wEFHoR gFell Tt westht Sgks
OIF0] 7] <l ZIAWIA Rt S&6iial
1960 HgRie AEE2Ho] TE At 23
RPIA “White Bike'& AIRIC= oA IT71=0] &
el IFZAEA  AIAEZR] EESHICKDemaio
2009; Shaheen et al. 2010). ZZAEA= AFExie)
Hne mf X |59 olsde 7IRal oM
AREs |, T wssthlol S8y S rish
AHEE 7L k. 22 S3ARA= ™ AAE
OF 40071 ol&}9] LAloAl 2dwa1 ARlE oy
OJCKShaheen et al. 2010; Fishman et al. 2013).
U= 20084 FAEAIE AlRCR ZZARIAZL
TYEon, 20158 10€ AlSAOE FSARTA
TE0I7h EYEIQILE AEAl ISAFAE =L,
ALY, ofEiALE Har BelsHAl o184 U= A
A FoIto] AlIAHIoR AMSAle] wEAMST th
712% EAIE alfidatal At ARSIQE AITIO] 4]
1S =OIIAF =% MO Al Z7] AIEA

=0]
oo, &gl AHEAY, &5 S 57 R0l

7R Qlom, AEA o)g
(e}

6
o
Ho
ok
b

T
rol

R

|
o
OOII
o
>
i
T

b

=
[ tilo

40 rZEAE, H53H 63 (2018)

2,00019] RFEARE 150719] THodAR AR QIO
KEA] SERPIAHol thst St Q7 KI&ahA
S1eol wel MeAls ASeiA SRS T
o4 & 5 Agg 7KL Itk 2L sk
ool 9l vk 747} 07 T 1 4} ok AESt

rjol4art BAlEes Sasial a1 ool £ o &
WEQl ZIARIA thola YRIE Ads] sl =
IAEA 0|20 YEke niRls TS QIS T}

o) WAt ck
= AT M@ SBAREA 1E0] tojol A}
S8 B8510] A2A| ZIARIA o0l P2 1l
= ok Ol WA Qole Tfsl Aol
me aolo] @gel Aolg kst ik Lot
AE HigoR Wt GEH0 SBAKIA
S 9I5h A AAFES ANSHIA Sk

Da

N
T

B2 e ASAl ZZAEA ol 1.0263e
o= ZZAPEA tiolet die dhibo] ks
J= thola: 9] nAlA QQlg FA6II) EA4
Aae AsAldsto] dRsh AEE S Alg
He miojole] ARE AKESICn 20165 H
2017 2&719] thojold] 6,551,601 EE3IACT
1026709 AlEAl SFARA TIAE Srlo=
100m &g o0 I HflE Addsilom
100m HFE Wol EXOlE S4u thod4: FHO 1]
AE BHAQRIES SEHsE 85 SSAREA
ks HAle QIS EA6IR

7zjol mWe I

ball

5
il
pas)
]1] B
_O‘_l‘
N
Ho
ol
Y}
i
fl
Hl
I
3
i
)
ol
ol



R 3.3.29} ArcGIS ProE
STATA 131 ARESIQCE

21—9._5]—0:1 (@]

=
Y
>
rr

FIAVIA A0 GAPt Fhe thel vt AFEA
olgut HHE ATe FUQE RISSHA DdEo]
gon & oM A RAEA olg &8st 3
A o8 UEL,  B-TODBicycle&Transit
Oriented Development), Z3AMIA Ol2EHO=
THES0] AHATE VESIICE

LA, dut A olgat dRlE Ae TR
A S5t &2 Sl FEshl JAeH *Vd
SHOA = AFIA =2 B HOAEo] HSstal A
Ll olgeh 2)(2008)= =9 SATAIE theloz

897 US| iR GBS
T}, AR WO
SH0] TR, AR
Ql0] KA OlBHEES] S
ERiTh. BelR DRIEig Q010 A9 AZAIA
W S IR AR SR AR
245 RS 0183
ol ol 2O Vet Ak
Sfshet] Qlo), JKIA w2
4918 FH

SR Q4 27j0] i At APEA OlSEA
of Tt OiRE BIARAE Qi APEAeH T2
O3l QIck Yt RHEAC B FANI
WO} 2 BEK0] HiE THE
QURIEY, AHBA] ZIAFIAC) 22 toldt T2
qhRo] F} waHo] W) tholt T
@20 @82 W meld BBV 29 7
ol ofd TolLE FHOE BPR
Qg BAE Tt Ak mowu

E1 111 EE]-—Q— %}- =
S =

E:LEoHO S
STSS =S

Hokol a8 A

Hi o

EXolg 9 A0 LR} AR Eag] 2 i, XA ol81 s FE TR Asleits
L AEAE BASI BA 23 REgsdyp B-TOD R ¢t Qlrh O]XHOd AREN(2010)2=
=oa2 A EIES0] SOl TA] Zrk e nseHRl ARA 018t ket ©
Fo| A9 BAK] LARC) AEY wAoA KA 7Rl OlsFHezA AFEA o180l 7kl et
EOEso] SolLks Aoz LR} AEgae o 7KE9 TOD(Transit Oriented Development) Al
wEk= ARo] UETE ojgwnt olg} AEA & 7Y %L%ﬂ% A7Istet. - AbEAE  alefst
o EsjoiE ZAM0 oske mE < orfa of  B-TOD AEle Haiddlo] =gk 7IE AYS g
:%}Oﬂq TE QEELA] O)RoJA] FAsR= Hiop  Adks 33}7} Q0] tiEws 2ol s S
Zo] BARE TA] JHERECRs 9F Ko AEm  FeE SHE 4 rhal FEGIIC
TAHEO] AR EcEsio] ZAM0l R HiA) B ARIACE tisus dASd0 tiet HElE
olg ARBICE Ae ddsiRien APIAE olgsiol EZ6itiEie
U5 OEONDE BN L7l o S E O U A OB
=nSS oz ARl A 3}0&qu A Aem UEKTE ofel gl thet dgo= AR
olgskAol tet 7:]@,$J—§9 nErs sl AE tiEusol EAlislol 2E7IK ARAE ol
ReFRIS0] OIRjsk ZRiers @olo] xkeiA o] ok BEE 7K A LER=E Oz A=A 6
8, esAld B R Ul AFEA AR R RS
Journal of Korea Planning Association Vol.53 No.6 (2018) | 41



- 0|7

7] mizolehl dEsiitt TEo] QFEsHAl =t At
A Fdeks, IEGIKY AR BE =
Bl S0l AFAE Sail A7 =Esks ol
YolEz AEoks Zloz LER} AEAER 25
off tall APAfSIACE

712 Aok APA HRAVEO] Ff oHAl A
2ol ek 10m OuPZE 7k =A LERE AP
7 OlgAPt tie HRARED A S = ST
ARl H3ll g50] mie TSt ZIo= SiAGIITY.
MEA] SSAFIAQ] 8 SSAIAE tioda0)x
thofetal s aliok sb] mhizol THOJA7RA] &=
Aoz F7h Helio] g o] @itk olof wt,
B A= Y9 delike Jalslol SSAEAS
tHoje} vhd Eks0] Bhlish= tholAs EMo= &
derdy I AKEES] FEgQls mofe Eert
Qlon, 71 gek Fwrt Azl wet tE + il
HHSIALCY.

SSARIAE L 9APH A2 HoP| uizol &Rt
AP oAt Hlsl (7} T A2 #olok 53,

U] AF 20008t SERRE] FIAATE &Y
CQ7] mZoll SHRIHCH FZAPARE TAE AT
= 120 HlEet Hott 4, =elo] MAAT=S
ATHEM Murphy and Usher(2015)= ARTAIE
Sofl OldHiE TIERIQ] ARAPIAS dedat Het

=

of Thel RS B4 2T ZRAEAE I
T A} wislo] JES DIl ZI0% Uk S
AT, RREAISL 22 B8 4Tio] ofd B g

FEE Hisy $HolA STATER Holr) 2]

T T

rr
0

el Ols Al AFSAF T AFEAE olge 8<% ¢
AEIE FZo] EQeks ARRICL Eoh SHAEA

HRet 5K 20l thsus AOIE 4]

= 290 9 ofs 292 UERL thauEAl
5 oo O B ZRAREA tiols

o AVIAE I=slor sithal A6,
Faghih-Imani et al.(2014)2 7IUCH 2ERIS9)]

to,

Ao
o

iz
o ol

AL

f

53, 9

42 rZEAE, X53H 63 (2018)

SIAIA BIXIO| =8 2F QQle Tlelsiirt
A Ay}, E2 WY ol SSARA 0180] &

o Lo Fole SSAEA 080

s

NI rlo
= OF N Ar

jum}
She ZI0R Ushdrh WY, 2adi Eag
ofl thol B WiEo] ZEA WAV U= RO

LIERSITE. 0k Thoda HHO AlY, AN,
S A HTdo] Tl | o] 2 ggke 1l
A= 2102 LEROn 71E Thojao] AFEA
= Fkke Zol Hiell AMzZe tioas F7leke
Z0] Bs EoR FE6iC

=UolA TdE SSAIA BEUTE olgs
Ql2016)= AUAl SSAIAE tiez 71dxd
I} ARESS(SHEURY, SHAY, st
O] SSAPIA olga] nixls geks A6
A il 7120] 9% ol SEPRe B9t 5
Tm/s Ol I SSAPIA 0180] Aash= 2102

LIERATE B3 0]50] Ql014)= A

)
g

£l

0Kl
s
&

A olgo] gEig TRl TN Al 3 SMe
Busiit 24 2D, ZERE e oA o

oo aolik] SEREA 0180

|
ol tiEus 9ol 39 (-

oy
e’
)
it
N
A
rr
N
I
i)
o
3L
n)

A EY 7] ARl 20158 1022E 2016 3
K9 o8 HOHE &8aiion FAYRE &
FRIQ] OO0t ARMIKIFE thatoE TG
ATt A FAGR SEiRY ok RREASH
| 9F Y &5 BESHOE ARSI HRlom
2 ot AthEoR He oA AREA &
H|Z0] =4 LIERATH ! BAJGIIC) Bk WA
=R5014)2 EA] SRAEASE TN ol
Q0] gEks niRlE Q2le BAslder 2t FA
S FA07 v 300mE 7HIOE HoEE T
Solrt 4 duk AekY, tisty J2lil FR

]

n)

% T



MEA SSXEA 0|80 &S OIXl= 22H &3 22 24
S A9 HiolaoM SFARDA o180l Bol & fZ LIF0] HusIRE SR, ASAl SSARA
doks Zloz UEon, St sHatie] 49 1,026719 ToaE SR HAKl g0l
A BiF g9 o sHOZ ARgs] mieo]l  FEsIE &2 A70lkis 2 tiolag Shez
SIS e 100m HHE U] EuiF etdieE 5010 24
AN EulA et dat APEA ofgale]l @ SIRlch AR, 2 AFe ASAl SSARIA olgat

Y

IS

gRIgH A= wUiFez o] AT oIt
SIAIAS] B9 A= &= ARPE Q2w

Da
=

2
2017] W0l SSAKIARDR: 9ttt AAE B
Oz 7} Bo] T dEoltt. 5o, FZol
SSAPIA A=E = et A=Al SSAREA o)
oF Gl T FEGE JEolth AEAle] B9
SAEA et 87t Al%siAl S7kskal
of el thoiaet AVIA g Sfge A=lo] 7]
TREol AEAl SSAEAE TR ©

< Qs

o~ &2

dl

Il
[=)

_{

fuid

ol

&

oA HEE SIAEA - AdATE9] oA
2 T 2ok 24, tiFRe] SSAA 3
AAAFSE2 Tola Olge 7IEez YRIS8Es
Algel ol A= AR TIAER! et Q0!
S e d4Rs SOt SSAEA9 89 O
OA0flA] THoAR} Hhe gks0] Welisty] mizofl Thod
a5 SHO= mRAFRl FERQISS efd EQ
7h QUL Tel, SSAVA 018e] Jeallss B
SCiEte Aol mE gekle] A0S Holkle 2
At O] TAATOIME AT U501 AFEA

Ol8AR= F7PEQ1 Hglol thell TIGHA
Ago] QArh FIAPIAS] A< 1EE
aff Z7HEQ1 He gks0] g4Fog
o] PEFQoME Ao mE JEY
=7t Ak

Qo L2 MgoiT HEQ} SIS HEoR &2
ool ApEME Tkeat Zrth AW, 20169%H
20174 2710] AEA] ZBAA Thololy AFeE
eEal AeAl SSARA olg0] dgks niXl=
lEE mefsldlen, Ol tholol Ae} it 4

imE

= L2

- r
F
e

e 2
ok Fd

J

5
fu
g

Journal of Korea Planning Association Vol.53 No.6 (2018) |

QUISS uloklg et ohe}

2k GQI0] Azl e ke WslE TolSIACY

g WS 2=

1.

. BMHSL XtE BN

B AAolx] AKSSE B4 B0l gt Ris &
e ThS (B DI 2T} 201698E 2017874 2
ER10] NSAl IR tiolold AIRE £
ol dEy JIARTA tho] B vk
TEolo] SEHEE ASSIRCOH O
A olgsige (g DiF Atk E5h ASAl F
ZREA  tHodol2d(2016-2017), KT AISMERIF
(20179, MIFAAIY DB@017), =leRbaHTEy
GISAEEFAH©Q017) 9 AEE 260 =g
5 =19k

S

e

2. HayM

F D2 S50 sguo] tigh uigat A
59| SA|OIT}. S5O TolaE Agw Tod
e dees AeAl SSARA TIoolERE
(2016-201NE 8ol AUEcIE =2de S 2
T5d #aQl dEAN= KT ASdeEl=H2017)
RS TSI KT AEdeel+ A=
= ASAPE BRdhl Q= SSHEOER KT &
Ui LTEAITE TIOHE olgsdll FAe Ale=
g ARG Aol JHEolt). SSAREAS] E%

‘_4

juil

A

&85

S

43



- 0|7

An average daily uses
by public bike station
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Fig 1. Location of public bike station and average usage per day
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Table 1. Variables and data source
Variables Description Data Source
ESNES A" ofo A= - MEA| SSXEA
Ave. number of rentals per day EHqitEﬁ 282 ofo] 3 ghe A EHC):{O|E_1CZZC616_2017)
= Daily average number of rentals and returns I
Depend. U A HH 2 by public bike stations Seoul public bike rental
variable Ave. number of returns per day y history(2016-2017)
O|TLE M N _ N N
AT e TAPY QB kTaEOT KT A2 4201722017)
fact%r De facto pop. Daily average 'de facto pop.’ of jipgyegu KT de facto pop.(2017)
Choj iola SX|7|2+ o128 RX7IZHHE) Mol oo
£ 8x17|2t : ic bike stati 124 BBREA
EN Station duration l(\/ln’:'acl)rr]]ttir)]ance of seoul public bike station EHCHOIE.CZ2C(>)16—2017)
. —— Seoul public bike rental
Station HX|CH % CHoj S3AREA HAIC) & ‘ history?zom-zow)
factor no. of cradle No. of bike cradles by public bike station
Ce e ol (Ejmiﬁ Z4 gtE 25m-100mLl CHEFEY
=T 2= ._._—|(mz)
Total floor area of Total floor area of single-family housing
single-family housing within 25m-100m radius from public bike
station
R (Ejmiﬁ 4 9t 25m-100mU S
_g_o‘l_ﬁ o= ._._—|(mz)
Total floor area of Total floor area of multi-family housing
multi-family housing within 25m-100m radius from public bike
station
CHOjA &4 HHA 25m-100mLy OHItE
ofitE ol & 81 NP2 DBEOT
Total floor area of apt. |Total floor area of apartment within New address DB(2017),
EX|o|8 25m-100m radius from public bike station
S8 cpmmas owm | Game DO em0omil SHSENE 2oz 7yn g
= . 2t
o= |E Pl e | |_|_—|(m) . - Glsa%%t‘ﬂ.gﬂ(2017)
Land use Total floor area of Total floor area of neighborhood living h -
=aimA | f ; i i b i : . |National spatial data
=gl | factor | neighborhood living facility |facility within 25m-100m radius from public |; e " portal
q q bike station ‘GIS Building integrated
Ir:/azgg?e. AFOIAIA GiDix ﬂgiﬁ 4 B4 25m-100mL A IAIA information’(2017)
Total floor area of T'—'—l_‘ém) . ial facility withi
commercial facility otal floor area of commercial facility within
25m-100m radius from public bike station
Total floor area of office T'—'—l_‘ém) £ office facili ithi
facility otal floor area of office facility within
25m-100m radius from public bike station
olgEst EHC):}BJI\TQ.%HF%‘ 25m-100mLHf
EXjolg=gE EXolgege
Land use mix Entropy index of res.com-off uses within
25m-100m radius from public bike station
QHEE HousY CHOj0f QIS 20| YHA NS LS ATH (2015)
Ave. traffic volume on  |Ave. daily traffic volume on the nearest The Korea Transport
adjacent road road from the public bike station Institute (2015)
SHHZER] Z|EHA 2 CHO{ 20l M SERTEA| 2| EEA 2| (m)
CHOjA Dist. to waterfront Shortest distance to the closest waterfront | \Z=AALY DB(2017)
Had ZANK| E|THA2| CHO A0 A ZATX| £|EHHE|(m) New address DB(2017)
A Dist. to park Shortest distance to the closest park
ccess.
of public| FARARBE 2K H|cizjz)| HOALM MEATSELIHX| 2EH742|(m)
g . ; ; Shortest distance to the closest bike
bike Dist. to bike exclusive lane . M2 o2/ 0| Bl 2hA
station exclusive lane 122200l H&Y

AEHAHRUEZTNA| Z|EHA2]
Dist. to bike priority lane

CHO| 20| M APEAHE = 27| 2| EHAZ|(m)
Shortest distance to the closest bike priority
lane

HANAELEZTX| XA

CHf 0 Ao EHAAZE2TNA| X THAHE (M)

(2017)
Seoul open data plaza
(2017)
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Dist. to bike-pedestrian lane

Shortest distance to the closest
bike-pedestrian lane

AotE £ XA
Dist. to subway entrance

L0 M X|SHE ZU77HK| Z|EEA2|(m)
Shortest distance to the closest subway
entrance

SSAIEIR| E|EAH2
Dist. to public facility

CHO 20 A SSAIETEX] Z|EHA R (m)

?aflﬂrtc)e/st distance to the closest public MZEAAI DBR017)

CHSHI7EX] Z|EA 2
Dist. to university

CHOI20I M CHEFmAIR] 2|52l m) New address DB(2017)
Shortest distance to the closest university
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CHojAE ZAo=z Z} gt (25m, 50m, 75m, 100m) EZZALE

HAZAE = < =
Average slope within radius(25m, 50m, 75m, 100m) from public bike

Ave. slope station

HAnE CHOjAE SAMOZ 2t HHA™(25m, 50m, 75m, 100m) B ZALL

Ave. traffic volume

Average traffic volume within radius(25m, 50m, 75m, 100m) from
public bike station

SHH Exjof
Exist. of waterfront

S8 EXo 7

Exist. of park

AN Z EXjoi2
Exist. of bike exclusive lane

MHARHER EXfo|7
Exist. of bike priority road

SHURABEE EA0I5
Exist. of bike-pedestrian lane

AlotE £ EXo7
Exist. of subway entrance

BB ER0lR

Exist. of public facility

CHStn E=XHois
Exist. of university

Lol 8 SHOR 2 93 AlM EROIR0=o, 1=yes)
(25m, 50m, 75m, 100m)

Existence of elements within radius(25m, 50m, 75m, 100m) from
public bike station(0=no, 1=yes)

Q01 100mE thold FH eFF Hiflz2 JEoiitt. =9 BrwsdEht Fd 20159 Fth Avlirut
EEL Aol wE
A7) Qe H

75m, 100m 4719

ERIg 549 g

1O [« R

QIE O AlEsk6lol 256m, 50m, & Q01 {0 tigh CisE oA 2A6Iel
=

WEOR EXo|g 54

o 10

50l VK2 Bl aEAsIIC

Dot 2 wideo] A9 TR Tiof

1. Hi o

SHOE ¥ 100m U9 ButBAR=R}t 7he
oF =20 Erusde HeRE EZeoiien,

e i + s QUK
ARIE AIESIo] HeE SEaIRIr Tet thod
SHOERH Aol wet B2y 589 9

Aot A=A eRlsly] Sl aMe] A7) BFE@25m, &l tholart {IA]

APA olgol &

L=

Hols  ORfzt & HREo] e EudAieet Euusy; A
=1

HEE miRo] B2 Ago] mE SIRED ozl Moy

APE9] 7ol tiet St Al Elg o= Q0

sl

ARE

1=

OF 3 BMapd W BMuy

3157

oo

B Avois ASAl S3AREA olgo] ek

28 Rl DA QOES woksial 8 K959 A
ol 2ol w2 Fg Aols Lokt itk 0)E <)

=
oF Butusd 1Pl ol Q91 Rl itk o 9 EXolgEdat thola Fe B FH 2

5
50m, 75m, 100m& FEsl] SHEE BadAle  2A] ZZAREA tolAE S40F HHE 100m W
=
.‘1

DMSE TESl0] BASICE B ol OET A2 LM 4 ol SeHeSs 1S9 A

46 rZEAE, H53H 63 (2018)



MEA 33X A o820 FT2 OiX|= 221 &F 29 &M
2 JIAA toje] 20t thdo] A= Lol Woll Efffchs THoIARS] 42} HigS MIAIGIICE
AT, A, BEHSQ! thola: 8F X & ofF B ¢
4, HRIEAE Soll SSARA tholAE g8 16719 ZSAREA tholet ‘ﬂ}‘éo] Hh5k= 2102
T THO] B B o] ISt ARRMAIE 7KL LIEKITE SHlHe & QIEEE LiERs dEl
A= HEE BHOE =gHeE Adollon A e ZIARA EHO%J} QRIS FA] &t
Ao ARSE HEEE A AefelRlch =8 F B dEQlyE i 268489 Q1 FA
Hes Ay d5s S HEAs o] Edlekal Qe AS=2 UERITT
(variance inflation factor, VIF)7} &2 Hele S LIREA thola BA & R thols A
EHA AILleiRon ZEHEO] VIF g2 25 2 7RIS 29 24 VidoA =0 287id= AXIE
Ololz TEdAM EAlle glis 202 SRlwlr Al Qe thodaet Ant oF H tholio] RA 7Rt

e tEel] BYRES ARSI
SARIA o180l of tioiet el ALE Lo

TIREA olgat TRio]
k. 5t AR

R

QIES Tfekeld
AHeldrdo] wet FZAPIA 01
U= Tiol4 = EXolg Edit
FHSEE E40] A5y ROIE melsbr] Qlall 47K
O] 72| ¥F4@25m, 50m, 75m, 100mEZ HIS
FBAIOM, HIEESH Ale(coef), #FSEH Al
(beta), ZEAFR-squared)9] k& HIaslo] 2+ A
Zo] WeE FEelsEe] Iy ROIE SIS,

oL =

S
=

= A
= T
=VS[e)
=

[KEA )
ol

z

=z

S~

E

b

m, 50m, 75m, lOOm)
BAE T3 B o

INO= O
B oAl

HL

Journal of Korea Planning Association Vol.53 No.6 (2018) |

O] 25 O Ao] L= SR LEKITE thoj4
AR 29] 42, HrEoR oF 130H9] AFEA 7%
AHE Hesihl = 202 LEREOH F|4 4r)
oflA]l Z|cH 40CH7RR] THOJAE ZZAVIA AR =
ol HAP} & Ao LIEIITY
EXOIg 549 2% HoaE shlox T
100m O] FAAME HRALS ©

dEZ| AeE dulske EARISERI B
02191 Z1oF LIERIOn TRISES| =it 54,
AR, A 8LV 7 QU 2FE Tvlo] B &
¥5hl Q= AE FOF £ Tt

DRElOZ Andz =9 tjoi4s Jod B
9] L Zijol m=H 2 thojAEZ 100m

2l ol sElo] Q= A= 139%= LERCH &
o] AL 196%9 Aoz LERIEL AMEA E2

S8 7 AEAReTRo 29
100m Ol E4515L A=

AL

OoAE SHo=
CHOIA7} 159%, APS

AQFERO] AL 158% 1211 HIKEREZO)

B 482%Q1 2102 LRt AA =27t J3At
A thold FHo| =EA Bruo] QR 22 A
OF SRR FESE Aok £t tholAzs
E] 100m ool Q= E9= 211%J0H AlE, &
AR BHAA, 210 SEARE 22 S3A1E

o] ol 218%z ek
2 Lt

tiste] &< 34%

47



ME2 - 0l7]|

Table 2. Descriptive statistics

Variables Obs. Mean S.D. Min. Max.
Dependent Average number of rentals per day 1026 15.81 12.37 0.00 12498
variables Average number of returns per day 1026 15.85 13.05| 0.00 125.32
Pop. factor  |De facto population 1026 268390 | 434643 | 1457 30601.36
Station factor Station duration 1026 12.39 8.32 1.00 28.00
Number of cradle 1026 12.82 4.84 4.00 40.00
Total floor area of single-family housing 1026 26.75 116.44 0.00 1097.29
Total floor area of multi-family housing 1026 86.53 692.14 0.00 14534.29
Total floor area of apartment 1026 557.64 2141.14 0.00 25309.16
Land (ggfn)fa“or Total floor area of neighborhood living facility| 1026 45328| 119077| 000| 1184116
Total floor area of commercial facility 1026 77.00 765.68 0.00 1351348
Total floor area of office facility 1026 558.69 2245.51 0.00 29292.52
Land use mix 1026 0.04 0.12 0.00 1.00
Total floor area of single-family housing 1026 210.66 526.80 0.00 4064.29
Total floor area of multi-family housing 1026 613.50 1932.58 0.00 29470.31
Total floor area of apartment 1026 2699.76 6818.03 0.00 8773852
Land (ggfn)fador Total floor area of neighborhood living facility| 1026 1887.17| 367010 000] 4668931
Total floor area of commercial facility 1026 404.06 3235.22 0.00 58484.12
Total floor area of office facility 1026 2462.82 8028.41 0.00 70367.38
Land use mix 1026 0.09 0.18 0.00 1.00
Total floor area of single-family housing 1026 697.93 1374.28 0.00 11679.76
Total floor area of multi-family housing 1026 2039.59| 4291.83 0.00 5201741
Total floor area of apartment 1026 726730| 1381235 0.00| 13682240
Land (7“;;)“3“” Total floor area of neighborhood living facility| 1026 464929| 7052.66] 000| 96826.18
Total floor area of commercial facility 1026 929.74 6522.91 0.00| 109900.30
Total floor area of office facility 1026 5794.55| 15891.49 0.00| 132388.50
Land use mix 1026 0.16 0.24 0.00 0.97
Total floor area of single-family housing 1026 1583.61 2644.15 0.00 22135.15
Total floor area of multi-family housing 1026 4460.99 7231.55 0.00 6174747
Total floor area of apartment 1026 1444492 | 23314.70 0.00| 17341240
La”d“‘g;njf“or Total floor area of neighborhood living facility| 1026 8577.63| 1179480 0.00| 180599.80
Total floor area of commercial facility 1026 1579.79 9094.36 0.00| 150625.00
Total floor area of office facility 1026 9685.30 | 24488.59 0.00| 182302.00
Land use mix 1026 0.21 0.26 0.00 1.00
Average traffic volume on adjacent road 1026 19830.87 | 12683.18 0.00 89400.00
Distance to waterfront 1026 448.88 347.33 0.00 1813.24
Distance to park 1026 202.30 135.14 3.50 1876.16
Access. of Distance to bike exclusive lane 1026 972.26 882.05| 0.53 5580.98
public bike |Distance to bike priority lane 1026 2225.76 2279.07 0.20 11066.21
station Distance to bike-pedestrian lane 1026 31345 41519| 0.06 2790.97
Distance to subway entrance 1026 451.71 517.22 0.31 425584
Distance to public facility 1026 254.25 199.68 0.00 218397
Distance to university 1026 1459.18 1103.18 0.00 652049
Average slope (within 25m radius) 1026 0.99 2.27 0.00 1493
Average slope |Average slope (within 50m radius) 1026 1.02 2.20 0.00 1343
by radius Average slope (within 75m radius) 1026 1.05 211 0.0 13.26
Average slope (within 100m radius) 1026 1.11 2.07 0.00 11.77
~ |Average traffic volume (within 25m radius) 1026 11536.33 | 12785.92 0.00 66402.50
A‘(/e;fugn‘:e”gﬁ'c Average traffic volume (within 50m radius) 1026 16422.02| 1326231 0.00| 68960.50
radius 4 Average traffic volume (within 75m radius) 1026 17006.69 | 12821.81 0.00 66402.50
Average traffic volume (within 100m radius) 1026 1725728 | 12317.78 0.00 66402.50
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Table 3. Descriptive statistics

of physical environment factor by radius

Radius 25m Radius 50m Radius 75m Radius 100m
Variables
Obs. % Obs. % Obs. % Obs. %
Existence of yes 42 4.1 yes 72 70| yes 111 10.8 | yes 143 139
waterfront no 984 96.0| no 954 930| no | 915 89.2| no 883 86.1
Existence of yes 30 2.9 yes 86 84 | yes 144 140| yes | 201 19.6
park no | 99 97.1| no | 940 916| no | 882 86.0| no | 826 80.5
Existence of yes 90 88| yes | 124 121 ] yes | 143 13.9] yes | 163 15.9
bike exclusive lane | no | 936 91.2| no | 902 879| no | 883 86.1| no | 863 84.1
Physical Existence of yes | 115 11.2 | yes | 133 130 yes | 147 143 | yes | 162 15.8
env}gi’:rt‘g:ent bike priority lane | no | 911 888| no | 893| 870| no | 879| 857| no | 864 842
by radius Existence of yes | 353 344 | yes | 426 415 | yes | 457 445| yes | 494 48.2
(Dummy) | pike-pedestrian lane| no | 673| 656| no | 600 585| no | 569| 555/ no | 532| 51.9
Existence of yes | 141 13.7| yes | 220 214 | yes | 252 24.6| yes | 278 27.1
subway entrance no 885 86.3| no 806 786 | no 774 754 | no 748 72.9
Existence of yes 68 6.6 yes | 121 11.8 | yes | 177 173 | yes | 224 21.8
public facility no | 958 934| no | 905| 882| no | 849| 828| no | 802| 782
Existence of yes 17 1.7 yes 23 2.2 | yes 27 2.6 | yes 35 34
university no | 1009 98.3| no | 1003 978 | no | 999 974 | no | 991 96.6
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Table 4. Correlation analysis Dist. to waterfront -0.082%** | -0.097***
Dist. to park -0.013 -0.028
n Lfrxzer n Lfrﬁ%er A Dist. to bike exclusive lane | -0.141***| -0.157***
Ccess. f . A Kokk | _ Kk
Veriles o memeds |6f cetrms of D!st. to b!ke prlorlty‘ lane -0.338 0.315
per day | per day public Dist. to bike-pedestrian 0048 -0.056*
r(rho) r(rho) bike Ia‘ne - ok
Pop. : — — station | Dist. to subway entrance -0.239 -0.221
factor De facto population 0.161 0.121 Dist. to public facility _0.138%** | -0.140**
Sftattion Statlo? dU:;t'on 8-;'03*** 8-3;?*** Dist. to university -0.154*** | -0.137***
actor |No. of cradle . 272%** 237 %** . s
Total floor area of -0.041 0,033 Ave. S|o§? I _8(1332 8(1)31
single-family housing : : A\{e. trafric volume : :
Total floor area of 001 0016 Ex!st. of waterfront 0.026 0.036
multi-family housing : : Exist. of park 0.004 0.012
d Total floor area of apt. -0.049 -0.037 Physical| Exist. of bike exclusive lane| 0.071** | 0.067**
nge Total floor area of 0,041 0,040 envir. |Exist. of bike priority lane 0.263*** | 0.241**
factor neighborhood living facility ) ) factor |Exist. of bike-pedestrian 0,041 20038
@5m) Total floor area of 0012 0.008 25m) |lane ) )
commercial facility ) ) Exist. of subway entrance 0.150*** | 0.137***
]Iotfﬂ floor area of office 0,037 0,032 Exist. of public facility 0.078** | 0.080**
acility ' ' Exist. of universi 0.127%% | 0.117***
Land use mix 0.033 0.033 Ave. slope Y 20.155%** | -0.183***
Totall ficooﬁlarﬁa of -0.057* -0.045 Ave. traffic volume 0.092** | 0.073**
?cr:tga |e ﬂg:rl gregu;ing Exist. of waterfront 0.020 0.031
multi-family_housing 0.033 0.057* Physical Ex!st. of pgrk ‘ —0.005*** 0.001***
Lo Total floor area of apt. 20.041 20.031 ovir, Ex!st. of b!ke ex‘clu‘swe lane 0.096*** 0.099***
S?e Total floor area of 0.026 0021 factor Ex!st. of b!ke prlorlty‘ lane 0.278 0.255
factor Neighborhood living facility | ™ : (50m) |Exist. of bike-pedestrian -0.001 0.002
(50m) Total floor area of 0017 0011 lane
commercial facility : : Exist. of subway entrance 0.182*** |  0.166***
Total floor area of office . Exist. of public facility 0.071** | 0.076**
facility 0057 0048 Exist. of university 0.125% | 0.111***
Land use mix -0.023 -0.020 Ave. slope -0.173%%* | -0.201***
Total floor area of 0.084*** | -0.065** Ave. traffic volume 0.097***| 0.073**
single-family housing : : Exist. of waterfront 0.001 0.010
E’Jﬁ!_}ﬁﬁ{lyﬂf&gf}g 0003 | 0033 Exist. of park 0017 | -0015
Total floor area of apt. -0.049 -0.040 Physical EX!St' o: E!te exc |U4SIVT lane 8'23;** 8';22***
Land Total floor area of 0.054¢ 0,043 envir. Ex!st. of bike prlorlty‘ ane . .
f:cstZr neighborhood living facility ) ) factor Elxrlfet. of bike-pedestrian 0.004 0.008
Total floor area of (75m) e
(75m) | mercial facility 0.028 0.020 Exist. of subvyay entrance 0.203:* 0.187:*
Total floor area of office 0,092 | 0,075 Exist. of public facility 0.067 0.079
facility : : Exist. of university 0.114** | 0.097***
Land use mix 0.039 0.039 Ave. slope -0.184%** | -0.212%**
Total floor area of Ave. traffic volume 0.088*** | 0.062**
. . . -0.090*** | -0.068**
single-family housing Exist. of waterfront -0.011 -0.002
Total floor area of 0029 0.008 Exist. of park 0023 | -0.021
multi-family housing Physical| Exist. of bike exclusive lane| 0.090***| 0.095**
Land 10?: i:oor area oi apt. -0.045 -0.034 envir. |Exist. of bike priority lane 0.296*** | 0.273***
otal floor area o *x *x factor |, ; i
f:cstZr neighborhood living facility 0.079 0.073 (100m) Exist. of bike-pedestrian 0.012 0.015
(100m) Total floor area of 0.031 0.023 lane
commercial facility ) ) Exist. of subway entrance 0.230*** |  0.208***
]Iaoctiﬂ'tvﬂoor area of office | g 1940+ | 0,090+ Exist. of public facility 0.069** | 0.081*
Land use mix 0.066** | 0.065** Exist. of university 0.124*** | (0,095***
Ave. traffic volume on 0,052+ 0.030 *p<0.10, **p<0.05, ***p<0.01
adjacent road : : note. A& Bl Pearson' r, CiO|# == Spearman' rho
50 rZEAE, Hs53H 62 (2018)
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Table 5. Multiple regression analysis results for usage of public bike

Model 1-1 Model 1-2
. Average number Average number
Variables of rentals per day of returns per day
Coef. t Beta Coef. t Beta
Pop. factor |De facto population 0.000 0.07| 0.002 | -0.003 -0.61| -0.018
Station |Station duration 0.038** | 12.80| 0408| 0.037** | 11.83| 0387
factor | Number of cradle 0.029** | 7.21| 0.181| 0.026*** 6.08| 0.156
Total floor area of single-family housing -7.259 -092| -0.025| -5418 -0.64 | -0.018
Total floor area of multi-family housing 0.801 029 | 0.008| 3379 114 0031
Land use |Total floor area of apt. 0.169 0.20| 0.005| 0.080 0.09| 0.002
(fraafjtlirs Total floor area of neighborhood living facility 5270+ | 315 0081| 5386** | 3.03| 0080
100m) |Total floor area of commercial facility 1.965 0.95| 0.023| 1.559 0.71| 0018
Total floor area of office facility 1.918** 231 | 0.061| 1.584* 1.80| 0.049
Land use mix 0.243*** 312| 0.081| 0.248*** 3.00| 0080
Average slope (radius 100m) -0.038*** | -390| -0.102| -0.063*** -6.17 | -0.165
Average traffic volume on adjacent road 0.003* 179| 0046| 0.003* 1.67| 0044
Distance to waterfront -0.188*** | -324| -0.085| -0.236*** | -3.83| -0.103
Distance to park 0.126 0.88| 0.022| 0.069 045| 0012
AC;GSS‘E}UW Distance to bike exclusive lane 0.007 030| 0009] -0.008 -0.30| -0.009
bire tation | Distance to bike priority lane -0041%* | -363| -0123| -0041% | -342 -0118
Distance to bike-pedestrian lane -0.196*** | -4.02| -0.106| -0.192*** | -3.71| -0.101
Distance to subway entrance -0.131*%** | -302| -0.088| -0.104** -2.26 | -0.068
Distance to public facility -0.240** -225] -0.063| -0.271** -240| -0.068
Distance to university -0.102*** | -508| -0.147 | -0.092*** | -429| -0.128
Constant 2.076** | 20.80 2.157** | 20.35
no. obs. 1026 1026
F(20, 1005) 37.03 32.87
R-squared 0.424 0.395

*9<0.10, **p<0.05, **p<0.01
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Table 6. Multiple regression analysis results for rentals of public bike by radius

. Model 2-1 Model 2-2 Model 2-3 Model 2-4
ariables Radius 25m Radius 50m Radius 75m Radius 100m
Dependent variable.: Average number of rentals per day
Coef. t Beta Coef. t Beta Coef. t Beta Coef. t Beta
Pop. factor | De facto population 0.001 030| 0.008| -0.001 -0.18| -0.005| -0.003 |-0.57|-0.016| -0.002 -049| -0.014
Station factor Station duration 0.046*** | 17.26 | 0.500 0.047***17.38| 0.509 0.046*** |17.10 | 0.502 0.046*** | 16.65| 0.494
Number of cradle 0.026"** | 6.33| 0.164 0.024***| 586| 0.152 0.024***| 596 | 0.153 0024***| 6.01| 0.154
Total floor area of single-family housing -48.829 -0.29 | -0.007 4.805 0.13| 0.003| -8801 |-0.59|-0.016| -4.784 -0.59 | -0.017
Total floor area of multi-family housing -39.408 -140| -0.036 1.707 0.17| 0.004 2.716 0.58 | 0.015 2.575 090 | 0.024
Total floor area of apt. 3433 0.37| 0.010 2210 0.76 | 0.020 1.743 1.20| 0.031 1176 1.34| 0036
La”gy“rf di‘if;to Total floor area of neighborhood living facility 51.223** | 3.10| 0080| 13.546* | 252| 0065| 9.544**| 335| 0088 6.212**| 363| 009
Total floor area of commercial facility 36.350 144| 0.036 6.264 1.05| 0.026 1.544 0.52 | 0.013 0.000 0.00| 0.000
Total floor area of office facility 20.667** | 235| 0.061 3.924 1.57| 0.041 2.445* | 1.92| 0.051 1.623* 192 | 0.052
Land use mix 0.231 145| 0.037 0.154 145| 0.037 0.218***| 2.61| 0.068 0.261***| 330| 0.087
Average slope -0.034** | -396| -0.102| -0.035***|-390| -0.100| -0.040***|-437|-0.111| -0.043***| -455| -0.116
Average traffic volume 0.002 124 | 0032 0.005***| 3.35| 0.089 0.003** | 2.14| 0.057 0.001 0.76| 0.020
Existence of waterfront 0.144 146 0.037 0.082 1.08| 0.027 0.074 1.18 | 0.030 0.050 0.88| 0.023
Existence of park 0.092 079| 0.020| -0.013 -0.18| -0.005| -0.035 |-0.64|-0.016| -0.055 -1.14| -0.028
Physical Existence of bike exclusive lane 0.008 0.11| 0.003 0.066 1.06| 0.028 0.062 1.07 | 0.028 0.023 042| 0.011
environment | Existence of bike priority lane 0.067 095| 0.028 0.064 095| 0.028 0.079 122 | 0.036 0.067 1.05| 0.032
factor by radius g ;i once of bike-pedestrian lane 0119**| 273| 0074 0148"*| 351| 0095 0.137**|3.34| 0089| 0122**| 300| 0.080
Existence of subway entrance 0.312***| 548| 0.140 0.254***| 527| 0.136 0.271**| 591 | 0.153 0.295***| 6.58| 0.171
Existence of public facility 0.145* 1.84| 0.047 0.061 1.02| 0026 0.039 0.75| 0.019 0.031 0.67| 0017
Existence of university 0.751"** | 490| 0.125 0.698***| 530| 0.135 0.656*** | 542 | 0.137 0530 | 4.97| 0.126
Constant 1.499"* 1 20.92 1.407**| 18.56 1.388*** |17.66 1.399** | 17.07
no. obs. 1026 1026 1026 1026
F(20, 1005) 28.82 30.42 32.24 33.06
R-squared 0.365 0.377 0.391 0.397

*0<0.10, **p<0.05, ***p<0.01
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Table 7. Multiple regression analysis results for returns of public bike by radius

. Model 3-1 Model 3-2 Model 3-3 Model 3-4
ariables Radius 25m Radius 50m Radius 75m Radius 100m
Dependent variable.: Average number of returns per day
Coef. t Beta Coef. t Beta Coef. t Beta Coef. t Beta
Pop. factor | De facto population -0.003 -0.58| -0.016| -0.005 -0.98| -0.028| -0.007 |-1.25|-0.036| -0.006 -1.09 | -0.032
Station factor Station duration 0.046** | 16.14| 0477 0.046*** | 16.12| 0.482 0.046*** (1591 | 0477 0.045*** | 1550 | 0.471
Number of cradle 0.022*** | 519| 0.137 0.021***| 474| 0.125 0.021***| 495| 0.130 0022***| 505| 0.132
Total floor area of single-family housing -22.230 -0.13| -0.003 7.826 0.19| 0.005| -6.618 |-042|-0.011| -3.659 -043| -0.012
Total floor area of multi-family housing -32428 -1.09| -0.028 8977 0.83| 0.022 6.127 124 | 0.033 4977 164 | 0.045
Total floor area of apt. 3.172 0.33| 0.009 2.085 0.68| 0.018 1.469 0.95| 0.026 1.074 116 | 0.032
La”gy“rf di‘if;to Total floor area of neighborhood living facility 51.484** | 295| 0077| 13464 | 236| 0062 9.575**| 3.17| 0085| 6.127**| 338| 0.091
Total floor area of commercial facility 36.857 138| 0.036 5.741 091| 0.023 0.922 0.30| 0.008| -0.437 -0.19 | -0.005
Total floor area of office facility 17.612* 190, 0.050 3.118 1.18| 0.032 1.898 141| 0.038 1216 1.35| 0.038
Land use mix 0.261 1.56| 0.040 0.137 122| 0032 0.208** | 2.35| 0.062 0.262***| 313 | 0.085
Average slope -0.057** | -625| -0.164| -0.058***| -6.19| -0.162 | -0.065***|-6.69 | -0.174| -0.069*** | -6.90 | -0.180
Average traffic volume 0.002 1.09| 0029 0.004***| 2.65| 0.072 0.002 1441 0.039 0.000 0.11| 0.003
Existence of waterfront 0.226** | 217| 0.057 0.129 1.59| 0.041 0.096 146 | 0.038 0.073 121 0032
Existence of park 0.111 091| 0024 -0.019 -0.26| -0.007| -0.051 |-0.87|-0.022| -0.067 -1.32| -0.034
Physical Existence of bike exclusive lane 0.011 0.14| 0.004 0.089 136| 0.037 0.084 136| 0.037 0.047 0.80| 0.022
environment | Existence of bike priority lane 0.059 079| 0.023 0.067 094 | 0.028 0.077 112 | 0.034 0.068 1.01| 0.031
factor by radius g ;i once of bike-pedestrian lane 0106* | 230| 0063] 0140*| 3.12| 0087 0.132**]304| 0083| 0.115| 268| 0073
Existence of subway entrance 0.299"** | 498| 0.130 0.246*** | 4.82| 0.127 0.257**| 529 | 0.140 0.276***| 581| 0.154
Existence of public facility 0.164* 196| 0.051 0.076 1.19| 0.031 0.063 1.15| 0.030 0.055 111 | 0.029
Existence of university 0.753*** | 4.65| 0.121 0.695°** | 4.98| 0.130 0.625*** | 4.87 | 0.126 0463 | 4.09| 0.106
Constant 1.568"* | 20.71 . 1.488%*| 18.53 1.465*** |17.59 . 1473°* | 16.94
no. obs. 1026 1026 1026 1026
F(20, 1005) 25.92 27.03 28.68 29.39
R-squared 0.340 0.350 0.363 0.369

*0<0.10, **p<0.05, ***p<0.01
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