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ABSTRACT 

In recent years, Chinese cities have experienced great improvement in urban public 

transportation infrastructure, and transit-oriented development (TOD) has been 

extensively recognized and implemented. Understanding the relationship between rail 

transit, built environment and rail transit ridership can help better understand and assess 

the developmental outcomes of TOD, which benefits sustainable urban development in 

the future. Unfortunately, existing studies mainly adopt cross-sectional approaches, 

resulting in fragmented knowledge gained from each empirical piece. In addition, cross-

sectional designs ignore the fact that the built environment around rail stations and 

ridership vary under different temporal contexts and change over time. Thus, 

longitudinal studies on the built environment around metro station evolution and its 

impact on rail transit ridership are imperatively needed. 

This study fills this research gap by conducting longitudinal research designs using built 

environment data and metro ridership data over a five-year period. Specifically, multi-

source spatiotemporal big and non-traditional data (e.g., metro card data, mobile phone 

signal data, and points of interest) are used to measure the fine-scale built environment 

at the station level. As a result, it provides a comprehensive spatiotemporal picture of 

the built environment evolution around metro stations, as well as the impact of dynamic 

built environment changes on rail transit ridership after new metro lines become 

available. By extending research on the built environment and ridership from cross-

sectional approaches to a longitudinal approach based on big and non-traditional data, 

this study identifies new directions for future TOD research design and implementation. 

Three empirical studies were conducted to examine the built environment and metro 

ridership over the period from 2015 to 2019 in Shenzhen, China. Findings including 

that firstly, the built environment around new metro stations developed significantly 

faster than that in traditional town centers and became new growth poles for the city. 

Secondly, urban subcenter and suburban areas were deeply affected by the opening of 



metro lines, which would deliver a significant clustering effect on the built environment 

around their stations. Thirdly, the metro ridership is significantly influenced by the 

densities of permanent residents, restaurants and health care facilities around such 

stations after the new metro lines became available. Fourthly, such built environment 

has different influences on ridership between morning/evening peak hours and off-peak 

hours on weekdays and weekends. 

The results of the thesis make a contribution to better understanding of influence on rail 

transit on the changes of built environment around the station and the evolution of 

ridership over time from a longitudinal perspective. The findings provide valuable 

empirical evidence for urban planners and policy makers to encourage TOD strategy in 

different urban areas. 


