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The coordination between high-speed rail stations and cities is the foundation for the urban high-
quality development, with station location as a crucial influencing factor. Understanding the
differentiated impacts of station location on station-city coordination is essential for mitigating
the risks of functional imbalance and disorderly urban growth. This study integrates the coupled
coordination model, quantile regression, and decision tree model to examine the impact of station
location on the cooperative development of stations and cities in China. The findings indicate that
stations located at significant distances from city centers hinder the development of both station
areas and station-city coordination, with the impact on the development of the station area being
more pronounced than on the cooperative growth. Stations characterized by smaller scale, un-
derdeveloped transportation infrastructure, and intermediate levels of station-city coordination
experience more pronounced location-related limitations. Moreover, this study highlights the
importance of transportation development and urban scale as key determinants in the station-city
relationship. The study advocates for the alignment of urban transportation infrastructure and
spatial development with the locations of established high-speed rail stations, with particular
emphasis on enhancing the surrounding areas of marginal stations in smaller and medium-sized
cities.

1. Introduction

As a fast and efficient transportation mode, high-speed rail (HSR) can significantly enhance transportation accessibility and the
mobility of goods and populations by reducing transportation costs (Guo et al., 2015; Yue et al., 2023). This can generate substantial
economic, social, and environmental benefits for the regions along the rail corridors (Sugimori et al., 2021; Nocera et al., 2018;
Cavallaro et al., 2023). Consequently, in many countries and regions, HSR has gradually emerged as a key driver of urbanization and
regional development. Local governments have invested considerable resources in HSR construction, aiming to revitalize local
economies and accelerate the urbanization process by capitalizing on the benefits of HSR (Chen and Hall, 2011; Lu et al., 2024). As the
primary and most significantly impacted area by HSR, the HSR station area serves not only as a crucial hub and catalyst for connecting
the HSR system with urban space but also as a vital component of urban spatial development (Yang and Han, 2020). A well-developed
HSR station area can attract economic and social activities to concentrate in the center, thereby driving the creation of new spaces and
enhancing the spatial quality of both the region and the city (Urena et al., 2009; Yang and Huang, 2022). Therefore, the HSR station
area represents a critical entry point for studying the impact of HSR on cities and regions.
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