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Built Environment on Linking Bicycle to Rail Transit: Case Study Based on ofo Data in Shenzhen
Lin Yunan', Xu Yuan®, Yang Jiawen'

(1.School of Urban Planning and Design, Shenzhen Graduate School, Peking University, Shenzhen Guang-
dong 518000, China; 2.Yuhang Branch of Hangzhou Planning and Natural Resources Bureau, Hangzhou
Zhejiang 310000, China)

Abstract: The Internet bike rental has provided an effective service for the “last mile” of urban public
transportation. To better understand the linkage of bicycle and rail transit, this paper analyzes the relation-
ship between bicycle flow accessing to rail transit and built environment based on the ofo big data in Shen-
zhen. By calculating the accessing distance of bicycle to different rail transit stations, the paper identifies
the built environment factors that affect bicycle and rail transit connection using descriptive analysis and
spatial regression model. The results show that the floor area of residential and office buildings, scope of
mixed land use, the length of bicycle lanes, and the number of ground entrances/exits at rail transit stations
have a significant positive impact on bicycle flow volume to the connecting stations. The elements such as
distance between rail transit stations and grouped activity center, station located at a comprehensive trans-
portation terminal, and the number of other stations within the service area have a significant negative im-
pact on connecting bicycle flow. The bicycle flow to connection stations is still large in the areas where ex-
isting bus stops and public bicycle rental sites are well-developed. The paper points out that future urban
planning and management should give full consideration to the Internet bike rental service’ s allocation and
supporting facility construction in order to develop a more flexible and sustainable public transportation
system.
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Fig.2 Bicycle accessing distance of 135 rail transit stations in Shenzhen
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Tab.4 Regression of bicycle connection scenarios towards stations

W_In(Y) 0.091 8" 0.123"™ 0.084 6" 0.103"
a 4.528™" 2.781" 2.896™ 4.023"
A_RES 0.230" 0.460™" -0.126 0.164°
A_OFF 0.089 0 -0.330 0.314° 0.090 6
A COM -0.150 -0.228 -0.198 0.026 2
LAND_MIX 0.882° 0.860 1.101° 0.894°
POP_DAY -0.0139 -0.029 9 -0.0155 -0.008 42
L LANEI -0.029 0 -0.050 1 -0.024 0 -0.0198
L LANE2 0.0521° 0.0597 0.058 3" 0.050 4
N_BUS 0.007 84" 0.009 19 0.005 68 0.007 32°
N_PUB _BIKE 0.0255" 0.0259 0.0455™ 0.040 1™
D CLU -0.080 3" -0.070 7 -0.077 4" -0.089 9™
INTERCHANGE 0.043 6 0.142 -0.032 8 0.087 0
N_GATE 0.173™ 0.189™ 0.197 0.156™
TRAFFIC HUB -0.359 -0.627" -0.308 -0.293"
N_OTHER -0.160™" -0.150" -0.179™ -0.154™
R’ 0.609 0.610 0.558 0.587
Log Likelihood -131.021 -168.922 -139.868 -128.469
Condition Index 4.613 4.613 4.613 4.613
Breusch-Pagan Test (P Value) 0.814 0.442 0.275 0.925
Likelihood Ratio Test (P Value) 0.000 0.001 0.016 6 0.000

TRE& p EINF0.001;

“RE pENTF0.01; RE pENTF0.05,
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Tab.5 Regression of bicycle connection scenarios departing from stations

W_In(Y) 0.077 8™ 0.074 2° 0.110" 0.093 5™
a 4.484™ 2.831™ 3.181° 3.829™
A _RES 0.230™ 0.257" 0214 0.230"
A_OFF 0.166 0.451° -0.0227 0.155
A COM 0.088 6 -0.029 2 0.133 0.160
LAND_MIX 0.850 1.029 0.885 0.808
POP_DAY -2.579 -3.687 -2.786 -2.212
L LANE] -0.006 91 -0.03 17 -0.009 06 0.004 00
L LANE2 0.059 4° 0.046 7 0.063 9° 0.054 8
N_BUS 0.007 31 0.006 27 0.009 37 0.006 40°
N_PUB_BIKE 0.0312" 0.0327 0.0305° 0.0313"
D CLU -0.073 0™ -0.0520 -0.0850" -0.076 9™
INTERCHANGE 0.0325 0.084 3 0.085 6 0.0149
N_GATE 0.141™ 0.127" 0.146™ 0.141"
TRAFFIC HUB -0.365" -0.499° -0.423" -0.289
N_OTHER -0.114™ -0.135™ -0.132™ -0.103"
R’ 0.569 0.546 0.568 0.557
Log Likelihood —-135.282 -149.141 -144.48 -135.303
Condition Index 4.809 4.809 4.809 4.809
Breusch-Pagan Test (P Value) 0.730 0.467 0.562 0.776
Likelihood Ratio Test (P Value) 0.003 02 0.044 7 0.001 02 0.001 20

A TRER p ENF0.001; TREF pENF0.01; “REk pENTF0.05,
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MENBGES, BMEERKH, AFHRED
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HREDROFNEE, £EHBTERHR
ERBEWBRN . REREBDDEER
KA 1.30 45 (21) #1135 6% (7)o
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Wi, WEHE TERHETBRAEREA,

HMAHZBHRAE, AEAERE
E(NBUS) MA#BTEHRERHE
(N_PUB_BIKE) 5 #3138 32 18 & v ) B
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AESAHBTENERE; 5—71@E, 2
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JUEE
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KUEFENREZBEBMEER, #meT
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MEERSR (LA T RIEN B R BAENS
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(N_GATE) 5&BS TEREHNBEITR
B EBERENERX, HAEAOKE
MZ D EERBR T EMERENE B A
ASomWEKMERAETENSTAR
B, XEFSRERFUNBITRESEMR
X FUHREBRWTHEATERALE

(TRAFFIC HUB) X & & THRTHERR
EFRENREZW, JRIEAIRSEN
GETBIRA, FIEIRYIALE. Bk, 18
B O F3EE E B AR EMR LA O
b, REFBIIER, HFRATEEFR
x, BITREERATE. FHRSEERN
HihF 35 %8 (N_OTHER) & EETH
WITREMEBENREPNE, TFEIELESN
EMHMEESERS, BITERRER
£, HMHEHZ BT ERENTE.

5 Fie SR

A S0E Fl Python, ArcGIS, SPSS, Geoda
L, 2IERYIT2017F9 B 25—29 H
fofo BE AR, AITERNERBEFI
BITERSCENEM L, RERHERTE
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MEZE, FHRESTRS EFEREERR
. BEMIAEEER. SHENTHF A
KEGFEEZNBTERER; FHNE
BEHBEEEAEANERTHRE, 81T
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MRETOREFERBFTRESHHBE, Kz
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HEE,
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B FEAIRTS
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BRI SRR, FHEES X AR ED
FLRAKHRER,
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Notes:

@ >k A EYIH 8k (http://www.szmce.net/ver2).
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