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Fig.1 Research framework of car-sharing travel patterns
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Tab.4 Car-sharing users’ clustering results of travel pattern on weekdays
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Fig.7 Spatial distribution heat maps of the trips made by different types of car-sharing users on weekdays
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Tab.5 Car-sharing users' clustering results of travel pattern on weekends

ESIY Fel2, J 3, PSIEY
S Eiztan F [a] 5 45 WG AR A5 H [almst AN
5N (55 AR AR

23 [ FFAIE IR ARIE A 0.47 0.93 0.08 0.08
JE A 0.17 0.02 0.03 0.04

TAE 0.11 0.01 0.46 0.02

NG 0.13 0.01 0.02 0.81

HBEIT 0.09 0.02 0.36 0.03

WX AFE  IRA 0.46 0.09 0.34 0.30

JEAE 0.17 0.30 0.11 0.12

TAE 0.11 0.19 0.21 0.07

NG 0.14 0.22 0.09 0.39

HEEIT 0.09 0.17 0.20 0.08

IR ]S AE I A5 B 0.07 0.08 0.04 0.05
R 0.15 0.15 0.18 0.17

o 0.25 0.14 0.31 0.10

I 5 s 0.23 0.32 0.25 0.24

L 0.19 0.20 0.15 0.36

B 0.10 0.11 0.06 0.07

& A4 /min 49.95 63.56 82.67 80.32

HATHRIK ANFEAT/R /) 1.059 0.298 0.234 0.247
2= IIN N 5144 9378 6897 5466
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Car-sharing travel patterns in Shanghai based on big data

TONG De', ZHOU Xincan', GONG Yongxi*

(1. School of Urban Planning and Design, Peking University Shenzhen Graduate School, Laboratory for Urban
Future, Peking University (Shenzhen), Shenzhen 518055, China; 2. School of Architecture,
Harbin Institute of Technology (Shenzhen), Shenzhen 518055, China)

Abstract: Based on the big data of car-sharing operation and urban point of interest (POI) data of Shanghai in
2018, the spatial, temporal, and frequency characteristics of car-sharing users' travel were studied, and the K-
mean clustering of users' travel patterns was carried out to explore typical travel patterns. The research shows
that: 1) There is a significant difference in car- sharing behavior between working days and weekends. Car-
sharing trips on working days are more concentrated in the mixed functional areas in the central urban area, and
the use volume is large in the morning and evening rush hours. The distribution of car-sharing travel space on
weekends is scattered, with higher usage, shorter average single use time, and only a peak in the evening. 2) In
Shanghai, car-sharing travel behavior can be divided into 10 modes: working day commuting in medium-high
frequency mode, working day nocturnal high frequency mode, working day occassional dinner and home trip,
occassional long-distance commuting and home trip over long distance at night low frequency mode, weekend
daytime recreational activity high frequency mode, weekend away from home in the evening recreational
activity and medium- long- haul low frequency mode, weekend evening recreational long- distance travel low
frequency mode, weekend overtime work- related low frequency mode, and so on. 3) Medium and high
frequency users mainly used shared cars to realize long- distance commuting and long- distance recreational
activities on weekends, and the spatial area is mainly concentrated in the central city and sub-central areas; Low-
frequency users used shared cars mostly in situations where public transportation cannot meet the demand and
taxi costs are too high, such as night, long-distance, and weekend overtime work-related trips, and the spatial
distribution is relatively scattered. It can promote the development of car sharing market in megacities by
providing users with differentiated vehicle plans and optimizing vehicle spatial scheduling.

Keywords: car-sharing; travel patterns; K-mean clustering; Shanghai



