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Tab.5  Proportion of WCBRs in 5 types of geopolitical risk levels
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Spatial Heterogeneity and Driving Mechanisms of Geopolitical

Risks for 15 Western Cross-Border Railways of China

WU Wen', WU Shihai’, YAN Jianzhong' , ZHANG Yili’

(1. College of Resources and Environment , Southwest University, Chongqing 400715, China;
2. School of Geography and Tourism, Qujing Normal University, Qujing 600511, Yunnan, China;

3. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100010, China)

Abstract; The corridors of western cross-border railways serve as strategic pivots for enhancing China’s connectivity
with neighboring countries and advancing the Belt and Road Initiative (B&R). However, projects such as China-
Thailand, China-Vietnam, and China-Myanmar railway face recurrent construction setbacks. Common knowledge
on geopolitical risk of cross-border railway mostly was acquired by single-nation macro-analysis or single corridor
case studies, limiting precision in risk governance; therefore, it is quite necessary to build a fine-scale geopolitical
risk assessment framework integrating multi-dimensional drivers.

In this study, it established a comprehensive geopolitical risk evaluation system via natural-political-economic
dimensions (13 risk indicators included) for China’s western cross-border railway corridors through nations in
Central , South, and Southeast Asia. A refined risk assessment micro-unit was built on a 5 km x5 km grid, and the
spatial heterogeneity and driving mechanism of the geopolitical risk of the 15 western cross-border railroad corridors
in 2022 were revealed by using the comprehensive index method, GIS spatial analysis and Geo-detectors.

(1) The geopolitical risks for the corridors of China’s western cross-border railways exhibited a pattern of high-
central , low-peripheral distribution; A north/south decreasing gradient with a central very high-risk cluster (risk

index >0.52) concentrated in the Hindu Kush-Pamir tectonic zone.
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(2) Significant spatial heterogeneity existed in risk levels: Low-risk corridors ( high-risk grid proportion
<20% ) included China-Kazakhstan, China-Uzbekistan, China-Turkmenistan, China-India, China-Bangladesh,
China-Vietnam, China-Thailand, and China-Cambodia routes; high-risk corridors ( high-risk grid proportion >
20% ) comprised China-Afghanistan, China-Pakistan, China-Nepal, and China-Myanmar corridors.

(3) Political stability was the primary driver for regional risk differentiation (¢,.,, =0.70), maintaining
dominant explanatory power at corridor scale (¢, =0.69).

(4) Natural risks universally influenced spatial variations over 13 corridors (average ¢ =0.61), exceeding
60% explanatory power for 8 corridors including China-Kazakhstan and China-Kyrgyzstan routes. Political risks
(g =0.18) most significantly impacted China-Pakistan and China-Thailand corridors (g >0.70) , while economic
risks (¢ = 0. 05) showed limited relevance only to China-Kazakhstan, China-Kyrgyzstan, and China-Pakistan
corridors (¢ <0.20). The study recommends prioritizing low-risk corridor construction and implementing “one
corridor, one policy” risk mitigation strategies for high-risk routes.

These findings provide actionable insights for optimizing China’s western cross-border railway network

development.
Key words: cross-border railway corridor; geopolitical risk; spatial heterogeneity; driving mechanism
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