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Abstract

Fish propagation stations are a core compensatory measure for mitigating the ecological impacts of hydro-
power projects. However, the high water consumption characteristics of their intensive farming models
increasingly conflict with rigid water resources constraints. This paper systematically analyzes the water
usage characteristics throughout the production process in fish propagation stations, from broodstock
cultivation to juvenile fish rearing, identifying the fry rearing stage as the primary water consumer, with
traditional flow-through farming models being highly inefficient. To address this issue, an integrated wa-
ter-saving technology system is proposed, centered on Recirculating Aquaculture System (RAS) technol-
ogy and incorporating process optimization and intelligent management. Using the Liyuan Hydro-power
Station Fish Propagation Station on the Jinsha River as a case study, the paper elaborates on the technical
composition and water-saving principles of its indoor RAS. Case analysis demonstrates that this techno-
logical model can limit daily water replenishment to less than 15% of the total system volume, achieving
a water reuse rate of up to 94%, with leading water-use efficiency indicators per unit of fry produced, thereby
harmonizing resource conservation with environmental friendliness, and can provide a reference for wa-
ter abstraction license approval and water use management. Finally, the paper discusses the prospects for
the standardization and intellectualization of water-saving technologies in fish propagation stations, aim-
ing to provide a theoretical basis and practical pathway for their modernization.
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