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Travel Behavior and Preference Using Bike Sharing During the Pandemic
Hui Ying', Liao Jiamei', Tang Lei', Xie Yingkun', Li Jian®
(1.The Key Laboratory of Road and Traffic Engineering, Ministry of Education, Shanghai 201804, China;
2.College of Transportation Engineering, Tongji University, Shanghai 201804, China)
Abstract: The outbreak of the COVID-19 in early 2020 has a huge impact on urban transportation sys-
tem. This paper investigates the travel preference and behavior using bike sharing before and after the
pandemic based on online questionnaire survey. The results show that the functionalities of bike shar-
ing during the pandemic is to take the whole travel instead of connecting to other public transportation
modes. A multinomial logistic regression model is developed to reveal key factors that will influence
the usage of bike sharing. It implies that the condition of returning to work, people’ s concern about
pandemic, traffic control in a region, and the economics, convenience, and safety of bike sharing will
significantly influence the frequency of using bike sharing during the pandemic. Based on cluster anal-
ysis, the paper summarizes three usage modes of bike sharing during the pandemic and analyzes the ef-
fects of users’ age, environmental awareness, urban traffic congestion and traffic control measures on
mode choice. The results show that reasonable disinfection measures, scientific distribution and com-
fortable riding environment can effectively encourage public to use bike sharing in necessary travel
during the pandemic. The conclusion can provide a support for policy-making and operation manage-
ment of bike sharing in urban transportation system under the situation where public health incident
prevention and control is normalized.
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Fig.1 Travel time of bike sharing during the pandemic
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Tab.3 Parameter calibration of use-frequency model in commuting travel

B —6.135 30.514 0.000 noout=0 -1.790 12.921 0.000 0.167
BETRAR=2 2.841 8.868 0.003 17.139 P, noout=1 0°
ETRR=3 3.851 16.181 0.000 47.060 P, ill=0 -1.730 6.837 0.009 0.177
ETRR=4 3.219 6.193 0.013 25.013 ill=1 0°
ETHRR=8 0° B —-2.882 21.939 0.000
cheap=0 4.787 29.373 0.000 119.937 worry -0.584 5.595 0.018 0.558
cheap=1 o ETRAR=2 1.492 8.365 0.004 4.444
convenience=0 3.688 29.201 0.000 39.945 ETRAR=3 1.059 3.560 0.059 2.882
convenience=1 0° EITRHA=5 1.827 7.408 0.006 6.215
jam=0 4314 21.414 0.000 74.713 ETRR=8 0
% jam=1 0° cheap=0 3.855 24.005 0.000 47.218
distance=0 4.275 34.529 0.000 71.861 cheap=1 0
distance=1 0° convenience=0 3.482 33.606 0.000 32.535
noother=0 2.595 10.079 0.001 13.390 convenience=1 0°
noother=1 0° P, jam=0 3.731 18.714 0.000 41.729
virus=0 3.946 18.970 0.000 51.741 P, jam=1 0
virus=1 0° distance=0 3.269 26.374 0.000 26.279
noout=0 -1.446 6.594 0.010 0.236 distance=1 0°
noout=1 0 noother=0 2.527 12.683 0.000 12.521
ill=0 -1.733 4.277 0.039 0.177 noother=1 0°
ill=1 0° virus=0 4.127 24.890 0.000 62.012
#iis -4542  30.094 0.000 virus=1 0
worry -0.804 7.684 0.006 0.447 noout=0 -1.464 11.664 0.001 0.231
BETRR=2 3.143 18.529 0.000 23.182 noout=1 0°
ETRR=3 1.790 5.072 0.024 5.989 ill=0 -1.343 6.448 0.011 0.261
ETRR=4 2.617 5.677 0.017 13.693 ill=1 0°
BETIRR=5 3.886 21.413 0.000 48.694 #EE -3.253 10.479 0.001
ETRAR=06 2.564 4.668 0.031 12.992 city -0.209 4.815 0.028 0.812
S TIRA=8 0° P, ETRA=3 2.793 11.264 0.001 16.326
cheap=0 3.974 22.680 0.000 53.206 2 ETRRE=4 4.110 8.126 0.004 60.970
P, cheap=1 0° ETIRR=8 o
P, convenience=0 3.621 32.578 0.000 37.364 distance=0 1.006 5.182 0.023 2.735
convenience=1 0° i) -1.659 5.354 0.021
jam=0 4.051 21.293 0.000 57.473 ETIRR=2 1.652 6.967 0.008 5.216
jam=1 o ij ETIRAR=4 3.508 7.498 0.006 33.378
distance=0 3.423 24.746 0.000 30.660 BEITRR=5 2.059 8.411 0.004 7.834
distance=1 0° EITRAE=8 0
noother=0 2.696 12.406 0.000 14.817 R -1.594 1.985 0.159
noother=1 0° P, city -0.255 6.251 0.012 0.775
virus=0 4.144 22.390 0.000 63.041 P, ETIRR=3 2.061 4.357 0.037 7.857
virus=1 0 ETHRR=8 0
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Tab.4 Parameter calibration of use-frequency model in non-commuting travel

B " " ] B8
R B RFRE | BEE BB mmme
P,

il

B BRfE | EEM  Exp®B)

BB -4.447 8.915 0.003 ) ill=1 0°
zone -0.702 11.798 0.001 0.496 el -4.143 14.057 0.000
SETRAR=2 2.959 7.223 0.007 19.284 B TRA=2 1.469 5.719 0.017 4.347
BETRR=3 2.409 4.242 0.039 11.118 BETRR=5 2.050 6.745 0.009 7.768
ETHRR=8 0 ETRR-8 0
cheap=0 3.237 4.010 0.045 25.467 cheap=0 4.069 6.633 0.010 58.519
cheap=1 0° cheap=1 0°
convenience=0 6.220 17.020 0.000 502.859 green=1 0
% convenience=1 0° convenience=0 5.830 17.314 0.000 340.283
jam=0 3.591 7.209 0.007 36.273 convenience=1 0
jam=1 0° jam=0 3.578 8.631 0.003 35.791
noother=0 4.170 13.809 0.000 64.729 % jam=1 0°
noother=1 0° distance=0 3.195 18.171 0.000 24.402
virus=0 2.654 4.180 0.041 14.218 distance=1 0°
virus=1 0° noother=0 4.247 23.544 0.000 69.891
ill=0 -2.869 4.693 0.030 0.057 noother=1 0°
ill=1 0° virus=0 4.054 16.619 0.000 57.609
BEE -4.979 17.623 0.000 virus=1 0
ETRR=2 2.588 13.282 0.000 13.304 noout=0 -1.500 8.045 0.005 0.223
ETIRA=8 0 noout=1 0
cheap=0 4.262 7.062 0.008 70.981 ill=0 -2.312 8.104 0.004 0.099
cheap=1 0° ill=1 0°
convenience=0 5.592 15.593 0.000 268.205 b -0.304 0.053 0.818
convenience=1 0° P, zone -0.480 7.182 0.007 0.619
jam=0 4.005 10.633 0.001 54.883 2 ETRR=3 2.579 5.316 0.021 13.189
P, jam=1 0 B TRR=8 o
P, distance=0 3.421 19.468 0.000 30.604 2] -0.836 1.242 0.265
distance=1 0° zone 0.164 3.862 0.049 1.178
noother=0 4.460 24.166 0.000 86.528 ETRR=2 1.119 5.375 0.020 3.061
noother=1 0 % ETIRR=8 0
virus=0 3.768 13.771 0.000 43.288 attitude=3 o 11.316 0.001 0.186
virus=1 0° attitude=4 —-1.246 10.246 0.001 0.288
noout=0 -2.078 12.896 0.000 0.125 attitude=5 0°
noout=1 0° P, e 0.532 0.144 0.704
ill=0 -2.179 6.338 0.012 0.113 P, zone —0.644 11.886 0.001 0.525

MEFERERAX TR ERTERFKERH
TR TREMR K. BRFHZ L DIMIE
TR R TE MR E B R A=
R, BEETRRAAZEEREAHLRE. W
MARFEIWAESE, HETKEENHT

=
™ AN o

3 EEREHZ AR RERNXIREN

3.1 FEAZBERSHMIERE
1) ERERENEREFARAEEN
HR[I4IEX T HRBE AR AR TN

HETERBR, PHRRERBELERE



BRFREMMERN AR, REAH
RESRMEHIER “AER", TEHXHE
FNKKERN “BER”, KPERMS
FHIER ‘RER" (WE 7). BEXE
B, #ZBENREMTER “BRAH#
RE” M RSEEBHT, KRS
WE AR EARZRERHNEAKX
o BAEREHE, PREBRE T ARR
FMRERZBORTES . KEBDHITEE
RRBKHEANDEHEARNHEZTBEARE
RN RBBIR, Ry, HEZBEAR
BHEERZRTHTNELE, MARAE
BENBHTRZ—

WIEX—4E, HEBERWENIZHE
AR EBHRED, AR TR R AE
LN, FEE DARKT, sl RAE
SR, Bl . SFEEFIE D),

2) 515 min#XAEFEEEN.

RIESARNBEEFETNHERRKN
. XHER[16]%H, ANAEEIFHENH
TEEENEE, WAMBIEAR—RER
fEth. R, HREERZ BB, BFR
B A TR T 4 U 6= o 7E T £ 4 15 min 4 TR B
W, MEXZFBEERAREFKESERT
KMBABLERHRTHERNENE, B, #
. REMTHEDHNETEREEK,

X FRERBITAEEZR, EARAE
HARRSERAIMEEEES TENR
E, AMMETFE 1S min X AEFBERIBR
FELHBEREARNERB R MLEHTHLER
BERRZMRN, BT TEMRE.
PELNREEMRE, HEBRETPINELTE
BN B ERE M S A, PRIX, B4
HERMR. X5, NEBTH. BRAREN
RENMHRXAZHMX R NN, FiE.
3%, BB, ERBUEFSHATHIL(ILES), &
ZELEMAZTEENRE, BXA ‘%
m BT BT,

32 REHAERERGHNRSRE
A &K &M AN B2 E o]
H, EIEHE, 77.7%0 2 HESERAEMN
ZEFFENBTHREMEMERLZEEN
RE . ARFREFRREMFERERNS
MOH, REPEFKEENBTREREZE
#Z, BATHKEENBTREEREESN
RFEIRES, ATHRSIBITHEEMEZTESE
BER, REEERNBYAPNRATRE,

EIEERE L ERBITHTEN, 128
HEBEMNRSRE. BEBESTE.

1) HEBTHRE.

FRBITERKMNEEL FIENEEE
L, B, SEREENHEIHES
T, BE, WHEEE T MREZEEREN
LRZBEER, EREXSHLAX. GEKX
Z BRI EERE B BITRIERZ, &L IEN
Bir=iE, FEXBRES RN

2) MERS R,

FRIEENBTNAZTEENIRES
X, BEEHNEBEXKT, AT EENRE
E. ARZEA PN TEARNMIZMAESE

x5 ERABARKER

Tab.5 Clustering results of usage modes
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Tab.6 Characteristics of groups that tend to choose different modes
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