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Research on Ecological Route Selection Strategies for Railway Engineering Based on Green
Philosophy
Yuan Junxue
Yunnan Branch, Chengdu Southwest Jiaotong University Design & Research Institute Co., Ltd.

[Abstract] Under the background of "dual carbon" goals and ecological civilization construction, railway route
selection requires breaking through the traditional "technical—economic" binary decision—making model to
establish a green route selection system that balances ecological protection, resource conservation, and
engineering safety. Based on ecosystem service value assessment theory, this paper systematically analyzes the
impact mechanisms of railway route selection on terrestrial ecology, aquatic environments, and landscape
resources , proposing a three—tier route selection strategy framework of "ecological sensitive zone
avoidance—eflicient resource utilization—landscape coordination integration." Key technologies such as
ecological suitability evaluation models, optimization methods for minimum ecological disturbance paths, and
ecological control technologies during construction phases are elaborated. Typical engineering cases including
the Sichuan—Tibet Railway and Hangzhou—Huangshan High—Speed Railway demonstrate the strategy's
effectiveness in reducing habitat fragmentation, lowering carbon emissions, and protecting cultural landscapes.
The study reveals that adopting ecological route selection strategies can reduce the area of routes traversing
ecological sensitive zones by 40%—60% and decrease carbon emissions per kilometer by 15%—25%. The
Hangzhou—Huangshan High—Speed Railway achieved a 92% ecological landscape restoration rate through
coordinated design, realizing the synergistic development of "the most beautiful high—speed railway" and
ecological protection. The research provides theoretical basis and practical paradigms for green route selection in
railway engineering, facilitating harmonious coexistence between transportation infrastructure and ecological
environments.
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