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ABSTRACT

The main purpose of this study is to discuss the trajectories of the migrating fish
(pink salmon) tracing back to upstream through pool-and-weir fishway, and compares the
energetics for various migrating motions. A 3-D standard k-¢ turbulent model together
with the volume of fraction (VOF) method is used to solve fishway hydrodynamics. The

simulated flow-field results are next employed to estimate the force and energy acting on

¢ the fish body. The Numerical model is firstly verified by the reduced-scale experimental
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measurement of Ead ez al. (2004). The numerical results fare in good agreement with the
experimental data in ferms of water depths, flow velocities, and free surface-profiles. A
series-of numerical “scenario simulations are further conducted ‘to simulate real-size
fishways hydrodynamics. For the cases that fish is migrating in the pool-and-weir fishway,
we modify the equations of dolphin dynamics (Weihs, 2000) fo analyze the energy-losses
for various migrating motions. The simulated results show that the most economic fish
energy passage in the pool-and-weir fishways is to take jump motion and to go through

near the water surface.

Keywords: Pool-and-weir fishway, Standard & — £ turbulent model, Volume of fraction
method (VOF) , Free surface..
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