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Abstract

Ecological benefits for the people constitute the core principle guiding the coordinated develop-
ment of ecological civilization and rural revitalization, while watershed ecological compensation
serves as a key institutional mechanism for addressing the imbalance between ecological costs and
benefits across upstream and downstream regions. This study employs ecosystem service value
theory as its overarching framework, establishing a four-dimensional analytical structure encom-
passing “actors, rules, incentives, and supervision,” and conducts micro-level empirical research
in rural watersheds of Weiyuan County, the source region of the Wei River in Gansu Province. Lev-
eraging provincial and county-level policies, fiscal data, water quality monitoring records, and au-
thoritative media sources, the study identifies a multi-layered compensation model featuring ver-
tical inclusivity, cross-regional bidirectionality, and county-specific implementation, quantita-
tively evaluating three key outcomes: ecological restoration, increased household incomes, and
regional collaboration within the watershed. Utilizing this four-dimensional framework, it identi-
fies four fundamental systemic shortcomings, analyzes underlying causes of supply-demand mis-
matches in ecological services, and proposes actionable policy tools that are quantifiable, time-
bound, and actor-specific. This work addresses limitations in existing research, including macro-
level qualitative approaches, insufficient county-level empirical evidence, theoretical fragmenta-
tion, and overly general recommendations, providing localized empirical support for optimizing
ecological compensation mechanisms in the Yellow River’s upper reaches and the Loess Plateau
water conservation area.
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