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Fig.2 Impact of the built environment in residence and workplace

on commuting behavior
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Fig.3 Average daily commuter ridership in residence and workplace in Wuhan City
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Fig.5 Nonlinear influence of built environment of residence and workplace on commuter ridership of Wuhan City
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Fig.6 Nonlinear influence of built environment of residence and workplace on commuter time
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Non-linear influencing of built environment of residence and workplace on
rail transit commuting behavior: Taking Wuhan City as an example

Peng Jiandong', Zhang Yuanhang', Shen Lifan’, Dai Qi’, Yang Hong"

(1. School of Urban Design, Wuhan University, Wuhan 430072, Hubei, China; 2. School of Economics and Management,
Beijing University of Posts and Telecommunications, Beijing 100876, China; 3. Wuhan Planning and Desgin Institute,
Wuhan 430014, Hubei, China; 4. State Key Laboratory of Infomation Engineering in Surveying,

Mapping and Remote Sensing, Wuhan University, Wuhan 430072, Hubei, China)

Abstract: Since the reform and opening up, the rapid expansion of Chinese city leads to the separation of oc-
cupation and housing and traffic congestion. Rail transit is an important means of relieving commuting pres-
sure in cities. Current studies mainly explore the effect of built environment on rail transit commuting based on
the geographical background of residence, but less explore the effect of built environment at workplace. Tak-
ing Wuhan City as an example, this study identified rail transit commuters and constructed commuter travel
chain through smart card data of 189 stations. Gradient Boosting Decision Tree (GBDT) was used to analyze
the nonlinear influence mechanism of 30 factors, including the built environment of residence and subway sta-
tion characteristics, on commuter ridership and commute time. The results show that: 1) The commuter rider-
ship in residential areas presents a centralized point-like distribution, and the commuter ridership in employ-
ment areas presents a significant “center-periphery” structure, and the spatial pattern of commuting time of res-
idence and workplace presents a low distribution in the middle and high distribution in the periphery. 2) All job
residence built environment factors on the rail transit commuter ridership and commuting time is widespread
nonlinear effect and the threshold effect, overall residence built environment relative influence degree is higher
than the workplace, but the job the company formed in workplace is the most important factors affect the com-
muter ridership, the distance between workplace and city center is the most important element in commuting
time; 3) The same built environment factor of residence and workplace may have similar or opposite effects on
the commuter ridership and commuting time, which is related to the construction of urban rail transit network
and the actual social development. The results of this study can better correlate the built environment of dis-
missal residence with the commuter characteristics of rail transit, and contribute to the coordinated develop-

ment of rail transit and urban employment-residential space.

Key words: job-housing relationship; the built environment; urban rail transit; commuting behavior; gradient

boosting decision tree; Wuhan City
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