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Identification of Cycling Activity Circles and Analysis of Their Network Patterns
Based on Shared—Bicycle Big Data
LIU Bing, WANG Geyang, ZHU Junyu, LU Ming, CAO Juanjuan, ZHANG

Hanshuang

Abstract: The cycling activity circle is a fundamental spatial unit of city life. How-
ever, there is insufficient understanding of the activity patterns within these circles.
Drawn from shared-bike big data, this study identifies cycling activity circles and
analyzes their network patterns, helping shed light on cycling features and broaden
our knowledge of urban activities beyond pedestrian travel. Firstly, virtual rental
points are generated based on rental and return locations. Additionally, OD links be-
tween all the rental points are obtained. Secondly, Louvain community detection
method is used to identify cycling clusters within Shanghai Municipality, which are
further categorized as dense, compact, and loose types. The spatial variations of cy-
cling clusters in the Central City and the underlying factors are further analyzed.
Thirdly, Siping Subdistrict is used as an example to illustrate the patterns of cycling
activity network at the subdistrict level according to the link distribution between
various functional types of rental points. It is found that the size of a cycling activ-
ity circle is approximately 3-4 times that of a pedestrian activity unit, showing a hi-
erarchical nested structure for 5-,10-, and 15-minute activities. This structure is funda-
mental to organizing daily life and commuting to nearby areas. Finally, the paper rec-
ommends that the cycling activity circle be incorporated into municipal-level spatial
planning, and the development of cycling and pedestrian activity circles be inte-
grated. Furthermore, the paper advocates for building the "15-minute city" through
multi-modal transport integration, "cycling-friendly" TOD development, and the imple-
mentation of more refined community governance measures.

Keyword: shared-bicycle; cycling activity circle; activity network pattern; community

detection; Shanghai city
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Fig.1 Distribution of cycling clusters in Shanghai municipality
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Fig.2 Distribution of cycling clusters in the Central city of Shanghai
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Tab.1 Land use and facility distribution around the buffer area of six typical functional types of rental points
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Fig.6 Cycling activity distribution from residential areas to six typical types of rental points
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