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Impact of Built Environment of Urban Rail Transit Stations on Metro
Passenger Flow: A Case Study of Shenzhen
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Abstract Traditional linear models cannot display the nonlinear results of indicators, making it difficult to reflect the relative importance
and impact threshold of each indicator. This study uses Shenzhen rail transit smart card date to construct a gradient boosting
decision tree (GBDT) model to explore the non-linear relationship between the built environment and passenger flow in
different time periods, hoping to provide references for transportation planning, station development, and optimization of
built environment around stations in cities, especially mega cities. The results show that: (D Different built environments have
different relative importance to passenger flow in different time periods. Building floor area ratio, proportion of residential
land, proportion of commercial land, and distance from CBD all have relatively high and robust effects on site passenger flow.
() There is a significant nonlinear relationship and threshold between the built environment and passenger flow. (3) When the
land use mixing degree is above 0.60 and the distance from CBD exceeds 17 km, the daily passenger flow shows a significant
downward trend. 4 The impact mechanism of the built environment on the passenger flow in different time periods is not

completely the same. (5) The promotion effect of urban villages on subway passenger flow is very significant.
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Fig.1 Distribution of Shenzhen rail transit stations and lines
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Tab.1 Built environmental indicators within the research range of 800m radius around urban rail transit stations
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Tab.2 The relative importance of the built environment around urban rail transit stations on passenger flow at

different time periods
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Fig.2 The nonlinear effect of density factors on passenger flow at different time periods
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Fig.3 The nonlinear effect of diversity factors on passenger flow at different time periods
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Fig.4 The nonlinear effects of road design, destination accessibility, and distance to transit on passenger flow at

different time periods
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