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A PUBLIC BIKE SYSTEM
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ROLE OF PUBLIC BIKES



Characteristics:

 Demand responsive

 Multimodal setup

 Use of ICT

Electronically locking racks or bike locks

Telecommunication systems

Smart cards

Mobile phone access

On-board computers

Access to real time data
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4TH GENERATION PUBLIC BIKE SYSTEMS



 User-based survey studies

 Trip-based analysis

 Station-based analysis

 Transition activities-based analysis

 Longitudinal analysis
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TYPES OF PBS  DEMAND ANALYSIS



 Focus on users’ profile, perceptions and travel behaviour

 Travel behaviour: bike-sharing trips are mainly substitutes for

walking and public transport, rather than for private vehicle use

 Primary mode differs for cities: walking (Dublin), public transport 

(Beijing, Shanghai, Hangzhou)
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USER-BASED SURVEY STUDIES (LITERATURE)



ZHONGSHAN, CHINA

Characteristics bike-sharing system:

 Launched in 2011

 4th generation PBS

 24/7 service

 Smart membership card

 Each trip: first hour free, incremental price of 1CNY for every

additional hour (e.g. local bus is 2CNY per trip)

 Gradual expansion of the system 

 June 2014: 296 bike stations, 7855 parking docks, 4072 bikes

 Average distance between neighbouring stations is 377m

8



Items (for each trip):

 Person ID

 Bike ID

 Pick up time

 Pick up station

 Return time

 Return station

Available database 2014 (February-June): 1,820,954 trips
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DATABASE PBS ZHONGSHAN



RESEARCH OBJECTIVE

What kind of information on PBS use can be derived

from the operational PBS database,

that might be relevant for a trip behaviour analysis,

in particular for the system in Zhongshan?
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SUPPLY CHARACTERISTICS



preferred Zhongshan

Slot/bike ratio: 2-2.5 (1.9)

Stations/km2: 10-16 (1.2;  11 in zone 1)

Bikes/1000 inhabitants : 10-30 (5.4)

Trips/bike per day: 4-8 (3.2)

Daily trips/1000 inhabitants: 25-50 (17; 68,62,40 in 

zones 1,2, and 3)
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BIKE-SHARING SYSTEM DESIGN GUIDELINES

Source: ITDP Bike-Share Planning Guide, 2013



TRIP-BASED ANALYSIS
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TRIP DURATION CHARACTERISTICS
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SPATIAL VISUALISATION OF TRIPS
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ORIGIN-DESTINATION PATTERNS



STATION-BASED ANALYSIS
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CLUSTERING OF STATIONS
BASED ON DAILY TEMPORAL PATTERNS OF BICYCLE ACTIVITY
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SPATIAL DISTRIBUTION OF STATION CLUSTERS
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DESCRIPTIVE STATISTICS OF EXPLANATORY VARIABLES
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SPATIAL REGRESSION ANALYSIS

Two spatially lagged variables, i.e. the spatially lagged dependent

variables and the spatially lagged parking slots:

Spatial correlation implies that the demand of one station is 

correlated with the demand of nearby stations, simply because

they are in close proximity. Moreover, the demand of a station 

may also be associated with the number of parking slots at 

neighbouring stations
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REGRESSION RESULTS FOR WEEKDAY TRIPS

R2 = 0.697

*** p<0.001 ;  ** p<0.01
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SPATIAL DISTRIBUTION OF OUTLIERS



TRANSITION ACTIVITY-BASED ANALYSIS
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TRANSITION ACTIVITY PATTERN AND LAND USE
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TRANSITION ACTIVITY PATTERN



LONGITUDINAL ANALYSIS
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SPATIAL DISTRIBUTION OF BIKE STATIONS
BEFORE AND AFTER SYSTEM EXPANSION



 Strong dynamics in user group over the years

(March 2012-2013-2014)

some 45% of users are steady users

 Overall decrease in number of trips, despite the expansion of the

system, and for all user groups (steady, former, newer)

 No significant change in the spatial distribution over the years
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SOME FINDINGS
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Longitudinal

analysis

using a spatial

fishnet



CONCLUSIONS

 From the operational PBS database many relevant information 

items can be derived regarding trip behaviour as well as 

operational aspects of the system.

 Information on socio-economic characteristics of the users would

be very useful, to gain more insight in travel behaviour per user 

group; in particular, the dynamics in the user group in the years

following the launch of the system requires attention

 A user survey is still needed to get a better picture of the

perception of the service level of the PBS compared to other

modes of transport (e.g. walking, public transport)

32



 Zhang et al (2017), The Characteristics of Bike-Sharing usage: Case 

study in Zhongshan, China. In: International Journal of Transport 

Development and Integration, 1 (2), pp 245-255

 Zhang et al (2016), Expanding Bicycle-Sharing Systems: Lessons Learnt 

from an Analysis of Usage, In: PLoS ONE, 11 (12), e0168604

 Zhang et al (2017), Exploring the impact of built environment factors on 

the use of public bikes at bike stations: Case study in Zhongshan, China. 

In: Journal of Transport Geography, 58, pp 59-70

 Zhang et al (2017), Mining bike-sharing travel behaviour data: an

investigation into trip chains and transitions activities, to appear

33

REFERENCES


