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Abstract: Recently, bicycle has become an important traffic tool in China, again. Due to the merits 

of bicycle, the group behavior widely exists in urban traffic system. However, little effort has been 

made to explore the impacts of the group behavior on bicycle flow. In this paper, we propose a CA 

(cellular automaton) model with group behavior to explore the complex traffic phenomena caused 

by shoulder group behavior and following group behavior on an open road. The numerical results 

illustrate that the proposed model can qualitatively describe the impacts of the two kinds of group 

behaviors on bicycle flow and that the effects are related to the mode and size of group behaviors. 

The results can help us to better understand the impacts of the bicycle’s group behaviors on urban 

traffic system and effectively control the bicycle’s group behavior. 
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1. Introduction 

Before sharing bicycle (SB) occurs in China, bicycle only carries 5.5% of traffic 

volume in urban traffic system; but after SB occurs, the proportion increases to 11.6%, 

and the usage times of private cars and motorcycles, and carbon emission and PM2.5 

have significantly reduced [1]. Recently, SB has been a popular traffic tool because of 

its own merits (e.g., low price, small size, no emissions, etc.). The Chinese statistical 
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