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Study on the Mechanism of Synergistic Enhancement of Ecosystem Service
Functions through Optimization of Soil and Water Conservation Engineering
Configuration in Small Watersheds
Cui Tingting
Dujiangyan Survey and Design Institute Co., Ltd., Chengdu, Sichuan 611830
Abstract : Taking typical small watersheds as the research objects, this study constructs a coupling analysis
framework between the configuration structure of soil and water conservation engineering measures
and ecosystem service functions. By comprehensively employing scenario simulation and system
dynamics methods, it explores the synergistic mechanisms of different engineering combination
patterns on water conservation, soil conservation, biodiversity, and carbon sequestration functions.
The study finds that reasonably optimizing the configuration proportions of engineering measures such
as slope-to—terrace conversion, vegetation restoration, and check dams can significantly enhance
the comprehensive ecological service benefits of the watershed and effectively alleviate the functional
imbalance issues under a single management model. The results provide a theoretical basis for
optimizing comprehensive management plans and assessing ecological benefits in small watersheds.
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