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Transportation Infrastructure in Qilian Mountain Nature
Reserve from the Perspective of Synergistic Coexistence: A
Study on Its Coordination with Ecosystems
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Abstract

As an important ecological security barrier in western China, Qilian Mountain plays a central role in maintaining the ecological
balance between the Qinghai-Tibet Plateau and inland river basins due to its unique geographical location and ecological functions.
With the advancement of regional economic development and infrastructure construction, transportation projects have promoted
resource circulation, tourism development, and social service improvement, while also causing potential disturbances to the fragile
high-altitude ecosystem. Based on the theory of synergistic coexistence, this paper explores the dynamic equilibrium mechanism
between transportation construction and ecological protection in Qilian Mountain Nature Reserve, focusing on the coordination
between ecosystem service functions and transportation spatial layout. Through field surveys, remote sensing monitoring, and
multi-source data analysis, the spatial coupling relationship between transportation interference and ecological sensitivity is
revealed. A transportation-ecology collaborative evaluation system is constructed, proposing an optimization path of “minimal
interference, maximum coexistence.” The results indicate that the concept of synergistic coexistence can provide a scientific basis for
transportation planning in protected areas, achieving a win-win situation for ecological protection and transportation development.
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