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Fig.1 Spatial distribution of the studied cities and the number of rail transit lines and stations
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Tab.1 Factors influencing urban rail transit ridership and description of the corresponding variables
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Fig.2 Spatial distribution of urban rail transit networks and lines in three types for typical supercities
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Tab.2 Statistical results of independent variables of urban rail transit ridership at the line level
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Classification of urban rail transit lines and determinants of the ridership
from the perspective of land use

ZHANG Xiaoyu', XU Qi"*', SONG Liying*, DENG Jin’
(1. Key Laboratory of Transport Industry of Big Data Application Technologies for Comprehensive Transport,
Ministry of Transport, Beijing Jiaotong University, Beijing 100044, China;
2. School of Traffic and Transportation, Beijing Jiaotong University, Beijing 100044, China;
3. Beijing Urban Construction Transport Planning & Design Institute Co. Limited, Beijing 100037, China)

Abstract: The comprehension of the interdependence between urban rail transit ridership and land use is
beneficial for rational resource allocation to facilitate the implementation of transit-oriented development (TOD).
Existing studies have primarily focused on ridership and the built environment of stations to identify key
influencing factors, while there remains a lack of research from a global perspective regarding the dependence of
ridership on land use along urban rail transit lines. To this end, this study used multi-source urban geographic
data from 36 major cities in China's mainland in 2019 to establish line function and built environment factors
that depict land use, and classify line types using the two as clustering features, while also establishing
transportation service factors. XGBoost (eXtreme Gradient Boosting) was employed to analyze the influencing
factors of ridership across different types of lines. Taking seven supercities such as Beijing, 14 megacities such
as Wuhan, and 15 big cities such as Nanning and their urban rail transit systems as research objects, the results
show that urban rail transit lines can be categorized into downtown line type I, downtown line type II, and
suburb line, based on the different service scopes of the lines and variations in urban development levels. The
cumulative contribution of the explanatory variables in the top five, which are of utmost importance to ridership,
accounts for at least 60% across all three types of lines. Among these, both employment density and the coverage
level of line on the downtown area emerged as significant land use explanatory variables shared by all three
types of lines. Moreover, it was observed that important explanatory variables exhibited a threshold effect on
ridership, with converging thresholds among important variables within the same type of line but notable
difference between different types. Therefore, the construction of TOD corridor should align the distribution of
employment and residential areas, as well as supporting resources, in accordance with local conditions. The
research findings can help understanding the mechanism of land use affecting urban rail transit ridership and
provide a reference for promoting the development of corridor TOD.

Keywords: urban traffic; land use; line-level ridership; machine learning modeling; threshold effects



