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1 INTRODUCTION

City developments have created new economic, social, and environmental goals and at the same time important
concerns all over the world in the current century. One of the goals is to create more multimodal transportation
systems to provide better mobility and accessibility to the residents as well as better serving the public health (1).
Bike share systems have exploded in popularity just over a decade ago in Europe and exists in 712 cities on five
continents with approximately 806,200 shared bicycles as of June 2014 (2; 3). During the recent years, electric
assist bikes (e-bikes) have been integrated to the system as an alternative to reduce some of existing barriers in
traditional bikesharing system by providing higher levels of service to the commuters (4).

Compared to the traditional bikes, e-bikes could provide more benefits to commuters by increasing travel range
and reducing travel time as well as removing the terrain, physical limitation, or age barriers (5). However, in a
survey of 685 e-bike users in Denmark, Haustein and Moller (6) found that 29% of e-bike riders experienced a
safety-critical condition which would probably not have happened on a traditional bike mainly because of their
speed being underestimated by other road users. They also found that the excitement about speed and different
riding styles were positively associated with being involved in dangerous situations. This was somewhat
inconsistent with the study conducted by Langford, Chen, and Cherry (7) indicating the bicycle type (e-bike vs
conventional bike) has a small influence on safety behaviors, controlling for other factors.

To better understand the riding behaviors of cyclist, researchers have started using low-cost GPS technology to
collect real-time data which would reduce the biases associated with using stated preference data or surveys (8).
Bikesharing systems are valuable resource for generating bike trip data, specifically because of on-board
telematics. Some, like Baltimore Bike Share, offer both bike and e-bikes in their sharing system, allowing users to
choose bicycle type based on their needs and also offering researchers an important dataset to draw from for safety
or other studies.

2 DATA DESCRIPTION

Baltimore Bike Share launched in 2016, is the largest electric-assist bicycle fleet in North America with 22 stations
and more than 250 bikes currently. The program aims to include 50 stations and 500 bikes with approximately
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200-250 e-bikes by the end of phase 1 in 2017. The current stations cover an area approximately 3.5 miles east to
west and 2.5 miles north to south with more than ten stations in downtown area. The data used for this study relied
on Baltimore Bike Share system trips in November 2016, which included total 5222 number of trips (2020 trips
with e-bikes) made by 1709 users before data cleaning. The frequency of the GPS data was one per second which
helped to create a high resolution map of the trips. The data also includes age and gender information for most of
the members except the single trip riders.

3 GOALS, OBJECTIVES, AND EXPECTED RESULTS

In this study, we first visualize (Figure 1) geographical distribution of total trip routes as well as for different types
of bikes (conventional bikes and e-bikes), and identify the segments used by riders. We also study and compare
trip characteristics and safety behaviors between those categories of bike types along with the membership types
(registered and single trip users). The analysis includes comparing bicycle type by factors such as direction and
classification of roadways, speed, grade, trip length, time of day, day of week, weather condition, behavior at
intersections, route choice and number of right and left turns. When we visualize the bikesharing GPS data, we
found out that it is rich in information and provides a better base to study the safety behaviors of bike and e-bike
riders in a sharing system.
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Figure 1. Visualization of bikeshare use data, including intersection detail
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