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Nonlinear and Synergistic Effects of Station-area Built Environments on

Metro Ridership: A Shapley Additive Explanations (SHAP) Analysis
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(1. School of Economics and Management, University of Electronic Science and Technology of China,

Chengdu 611731; 2. School of Architecture, Southwest Jiaotong University, Chengdu 611756)

Abstract: This study uses multi-source big data (e.g., metro card transactions, mobile phone signaling, and points of interest

(POIs)) and interpretable machine learning methods (integrating random forest and Shapley additive explanations (SHAP)

models) to investigate the nonlinear relationship between station-area built environments and Chengdu Metro ridership as well
as the synergistic effects among built environment variables. The results indicate that the three most important built environment
determinants of metro ridership are the floor area ratio, employment density, and road density. Moreover, the SHAP model results

reveal the threshold and synergistic effects of the station-area built environment variables on metro ridership. These findings

provide theoretical support and policy insights for transit-oriented developmental (TOD) planning and practice.
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Figure 1  Spatial distribution of Chengdu metro
lines and station areas
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Figure 3  Calculation process of random forest
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Figure 4 Importance and SHAP value distribution of predictors
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