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Impact of built environment on residents’ car dependence in

different periods
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Abstract: To explore the differences in the impact of built environment on residents’ car dependence in
different periods, a light gradient boosting machine (LightGBM) model was constructed based on the
residents’ travel survey data of Hangzhou in 2010 and 2023. Nonlinear analysis was carried out using partial
dependence plots and shapley additive explanations. The results show that the LightGBM model accurately
captured the nonlinear relationship between built environment and residents’ car dependence. The built
environment has a significant impact on residents’ car dependence, and there are significant differences in
different periods.Compared with 2010, the impact of built environment on residents’ car dependence in 2023
has significantly weakened. The influence of population and road density shows a threshold effect. When the

population density of the residential area exceeds 20 000 people/km? or the road density exceeds 0.04
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km/buffer zone, the proportion of car travel among young people increases instead. This indicates that it is

necessary to accurately grasp the impact of threshold effect to avoid the waste of construction resources and

the negative effects brought by over—construction.

Key words: engineering of communicaiton and transportation system; built environment; car dependence;

light gradient boosting machine ; threshold effect
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Fig.5 Nonlinear effects of various variables on car ownership
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