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Disturbance Response and Targeted Restoration of Regional
Ecological Networks under the Yin-da-ji-min Project

TANG Xuejun', CHEN Xiaoxia?
(1. Collaborative Innovation Center for Security and Development of China’s West Frontier, Sichuan University, Chengdu
610000, China; 2. Publicity Department of Chengdu Jianyang Municipal Committee, Jianyang 641400, China)

Abstract: Balancing large-scale water conservancy construction with the protection of highly sensitive ecological zones is a pivotal
challenge for achieving regional sustainable development. To quantitatively assess the potential disturbance of the Yin-da-ji-min Project on
the upper Yangtze River ecological barrier, this study takes 11 administrative units (counties, cities, and districts) along the project line as
assessment units, overlays protected area layers, couples MSPA, MCR models, and circuit theory to construct a full-process assessment
framework of “status quo assessment — disturbance simulation — optimization strategies”. The geographic detector model is used to quantify
the driving mechanisms of spatial differentiation in resistance. This study conducts disturbance simulation and restoration efficacy prediction
in the pre-construction phase, and develops a coupled “source expansion + targeted restoration” optimization scheme based on network
connectivity recovery rates, tailored to the complex landscape characteristics of the transition from alpine canyon to plain. The results
indicate that: (D Regional ecological resistance is primarily dominated by land use type (), and its interaction with population density (x,)
constitutes the core mechanism for spatial differentiation of resistance.@ The “cutoff effect” caused by the project decouples inflated
topological indicators from actual functional degradation. The Integral Index of Connectivity (IIC) and Probability of Connectivity (PC)
decrease by 36.67% and 26.00%, respectively, with 12 key ecological fracture points emerging along the project route. (3) Implementation of
the “source expansion + targeted restoration” scheme can effectively recover over 75% of the functional loss, with the number of physical
fracture points reduced from 12 to 3. The results confirm that targeted restoration can offset the physical barrier effect of major linear projects.
It is recommended that the 154 source areas and seven restoration projects identified in this study be incorporated into the territorial spatial
planning red lines of the administrative districts along the route, so as to achieve coordinated cross-regional ecological connectivity
management.

Keywords: Yin-da-ji-min Project; ecological network; disturbance response; connectivity assessment; targeted governance
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