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Study on the Supporting Role of Forestry Engineering in
the Construction of Regional Ecological Barriers
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Abstract

The forestry ecological engineering practices in Saihanba and its surrounding areas provide a unique research sample for exploring
the support mechanisms of artificial forest systems on regional ecological barriers. Based on continuous monitoring data from
Weichang County from 2019 to 2024, this paper comprehensively investigates the mechanical coupling characteristics of root-soil
complexes, the hydrological regulation effects of forest canopies, and the aerodynamic response patterns of shelterbelts. Under the
guidance of a site quality grading evaluation system, the trial of stress-resistant species configuration shows that the mixed conifer-
broadleaf planting model has 27.83% higher soil shear strength compared to pure forest structures. The application of engineered
afforestation techniques on difficult sites has broken the historical survival rate barrier of 78.50% for rocky mountain afforestation.
A monitoring system integrating remote sensing inversion and ground measurements dynamically tracked the 12,000-hectare project
area. The regional soil erosion modulus decreased from 4,680 tons per square kilometer per year in 2019 to 1,920 tons per square
kilometer per year in 2024. Decoupling analysis of the contribution to ecological security patterns indicates that the independent
contribution of forestry engineering accounts for 61.40%.
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