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Tailwater Weir Height Sensitivity Analysis for Fish Attraction
and Collection Facilities in Tailrace Channels
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Abstract

This study optimized the design of a fish attraction and collection facility in the tailrace of a water conservancy project in Xinjiang.
It investigated the impact of tailwater weir height on flow field characteristics and fish upstream migration behavior, aiming to
achieve an optimal balance between ecological benefits and engineering operations. The RNG k-¢ turbulence model was employed
to construct a full-terrain 1:1 three-dimensional physical model. Numerical simulations were conducted for four tailwater weir
height schemes (Om, 0.3m, 0.5m, and 0.8m), systematically analyzing their effects on key hydraulic parameters such as flow velocity
distribution and water level variations. The results show that without a tailwater weir, the average flow velocity within the system was
0.85 m/s, which, while meeting fish passage requirements, resulted in insufficient fish collection efficiency. Installing a 0.3m tailwater
weir created a stable fish attraction channel with a width of 5m and a flow velocity of 0.80 m/s, while causing only a minimal water
level rise of 0.03m, thus having the least impact on the power generation head. In contrast, the 0.5m and 0.8m tailwater weirs led
to excessively high flow velocities within the system (1.1~1.76 m/s) and significantly raised water levels by 0.15~0.42m, which are
unfavorable for fish upstream migration. By proposing the optimal scheme for this project, which balances the migratory needs of
fish species such as Schizothorax with the economic operation of the power station, this study provides an important theoretical basis
and technical support for the refined design of ecological compensation facilities in water conservancy projects.
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