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Analysis of the Impact of Street Built Environment on Bicycle Travel: A Case Study of Chengdu’ s
Ring Ecological Zone

LIU Binggian, YU Ruhai, YU Ning, ZHOU Yin

(Chengdu Institute of Planning & Design, Chengdu Sichuan 610041, China)

Abstract: A refined assessment of how the street built environment affects bicycle travel can reasonably
guide the development of non-motorized lanes and dedicated bicycle routes, and effectively inform urban
street space governance. This paper presents an evaluation framework to assess the influence of the street
built environment on bicycle travel, incorporating 11 evaluation indicators from two dimensions: objective
physical environment and subjective emotional perception. The methods for calculating each indicator and
analyzing the influence relationship are proposed. Using the primary ring greenway in the Chengdu Ring
Ecological Zone as a case study, shared bicycle travel data are employed as the research sample to charac-
terize bicycle travel patterns and analyze the impact of the street built environment on bicycle travel. The
results have shown that the average score of the objective physical environment index for the bicycle trans-
portation network in the Ring Ecological Zone is merely 35.1, indicating that right-of-way protection and
roadway infrastructure are the primary factors influencing bicycle travel choices. Both the objective physi-
cal environment and subjective emotional perception exhibit a strong correlation with bicycle travel, with
subjective emotional perception having a greater influence. In addition, bicycle travel paths for different
travel purposes on weekdays and weekends have high similarity with an overlap rate exceeding 75%, un-
derscoring the need for enhanced integration between objective physical environment and subjective emo-
tional perception in bicycle transportation network development.

Keywords: bicycle transportation; shared bicycles; street built environment; objective physical environ-

ment index; subjective emotional perception index; Chengdu
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Fig.1 Evaluation framework for the impact of the street built environment on bicycle travel
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Tab.1 Evaluation indicators and calculation methods for the objective physical environment dimension
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Fig.2 Examination and marking of non-motorized lane width and separation

types of motorized and non-motorized lanes based on manual audit
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Tab.2 Weighting of evaluation indicators for the objective physical environment

dimension of Chengdu’ s bicycle transportation network
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Tab.3 Evaluation indicators and calculation methods for the subjective emotional perception dimension
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Tab.4 Weighting of evaluation indicators for the subjective emotional

perception dimension of Chengdu’ s bicycle transportation network
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Fig.3 Coupling analysis of the street built environment and bicycle travel
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Fig.4 Spatial location of the Ring Greenway in the Chengdu Ring Ecological Zone
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Fig.5 Distribution of street view image collection points for the bicycle transportation network in the Chengdu Ring Ecological Zone
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Fig.6 Bicycle transportation network and the frequency distribution of shared bicycle travel trajectories in the Chengdu Ring Ecological Zone
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Tab.6 Bicycle travel characteristics in the Chengdu Ring Ecological Zone

on typical weekday and weekend in 2022
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Fig.7 Temporal distribution of bicycle travel related to the Chengdu Ring

Ecological Zone on typical weekday and weekend in 2022
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Fig.8 Spatial distribution changes of shared bicycle departure and arrival locations in the Chengdu Ring Ecological Zone
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in the Chengdu Ring Ecological Zone
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bicycle transportation network in the Chengdu Ring Ecological Zone
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bicycle transportation network in the Chengdu Ring Ecological Zone
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®7 HEERMESBITERITHXMRBIEER

Tab.7 Model validation results of the correlation between the street built environment and bicycle travel
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