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Summary: This paper focuses on the analysis of bike-sharing data in Munich from 2016 - 2019 and
discusses its spatial distribution in its central area for further implementation of dockless bikeshar-
ing. New developments in transport alternatives can change user behavior and increase the competi-
tion between different types of mobility. Since 2017 bike-sharing started to decrease with the launch
of electric scooters which don't rely on docks at all. On the one hand it means for Munich's central
area that public space will now contain more dangerous obstacles if both - electric scooters and bikes
- are highly distributed spatially. On the other hand bike-sharing seems to be in need of an increase
in its user flexibility by offering a greater variety of storing the bike which can be achieved by Loca-
tion Based Services which are already used by electric scooters. Following these thoughts, an imple-
mentation of geofences is discussed in order to reduce the spatial distribution over Munich's public
space and thus reducing the bikes potential of becoming a dangerous obstacle for other road users.

Introduction
The bike has always been an important way of getting from one point to another in our
modern society and it is hard to imagine a world without it. The reason for travel
matter it is used in time of leisure, to get to work or for a short ride to the next shopping
district. Thus, the bike is often times used at first choice because it offers independence and
can be held at low cost which lie mostly in repairing and changing wheels. As a positive
side effect bike users benefit from a lot of healthy aspects for example getting fresh air
and movement that is gentle on the joints which is great for the elderly users. In addition to

parking slots to be able to get anywhere in the city.

So the question arises if existing bike-sharing with docking-stations can still be improved to
offer more flexibility. The most direct case would be to not be reliant on a dock at all to
store the bike in. This is also the research thematic of this paper which is centered around
the spatial independence of bike-sharing with dockless models. Space and time depend on
eachother and so moving through space takes time especially in modern cities that are full
of obstacles that can be avoided.

-sharing data
that can be used to implement dockless bike-sharing in its central area.

The key questions being answered are...

[1] What is geofencing and how can it be implemented in useful ways?

-sharing data tell about its spatial distribution?

-sharing system?
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Methods

In this paper the Origin-Destination (OD) data of bike-sharing in Munich from the years
2016 to 2019 is analyzed using ArcGis. The OD contains information about the Starting
and Ending position of the ride as well as the rental station. The data that was available
through a CSV was imported into ArcGis. The OD will be analyzed using a Point
Clustering Method that was mentioned earlier and an implementation of geofences for a
dockless bike-

Results

The results of this Paper contain visualisations of the OD Data by using tools of ArcGis. In
Figure 1 Thiessen-Polygons for each Station in Munich's central area were created which
have a bar chart for the total number of points of bike-sharing usage in each year (2016 -
2019). It is clearly visible that the need for bike-sharing suffered a great decrease in the
year 2017 which only slowly started to recover afterwards. This decrease might have a
direct link to the launch of electric scooters in Munich in the year 2017.

Fig. 1 Occupancy rate of stations between 2016 and 2019

Conclusion

The bike-sharing data of Munich's central area has shown that bike usage is highly
distributed over space. This might make it difficult for bike-sharing to reach its full
potential of flexibility as stated by Chen et al. (2019: 334). There has been no further
development of actual geofences for Munich's central area because it is lacking space for
parking bikes in general. Most space is been taken by buildings, streets or public places.
The later might seem to offer lots of space but is actually used by people to relax and meet
each other which means bikes might become an obstacle in that area. So the increase for
bike-sharing that is visible in figure 1 might make geofences through Location Based
Services interesting for further developement.
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