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ABSTRACT

Fishways are essential structures that must be installed in rivers to facilitate the movement of fish between upstream and downstream
areas. However, the efficiency of fish passage varies depending on the flow conditions within the fishway. Therefore, this study examined
the fish-friendly flow characteristics within a stepped fishway at different overflow depths using FLOW-3D, and conducted experiments
for model validation. The key parameters affecting fish swimming ability include velocity, turbulent kinetic energy, and energy dissipa-
tion rate. These factors were assessed using a simulated fish species, the zacco platypus, to evaluate the suitability of fish-friendly flow
condition. It was confirmed that overflow depth significantly influences fish behavior, and an appropriate overflow depth is required for
stepped fishway design. The results of this study are expected to serve as fundamental data for the design of stepped fishways in the future.
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Fig. 2. Stepped fishway in solid form
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Fig. 3. Side view as an experimental channel

Table 1. Specification of experimental channel and fishway

Length x Width x Height Length x Width x Height
of the channel (m) of the fishway (m)

30x1x1 3x1x0.3 0.2 0 1/10

Height of fishway weir (m) Bed slope Fishway slope

Table 2. Specification of LDV

Model Laser type Wave length Focal length Bragg cell freq.
FlowExplorer DPSS Continuous (x) 514 mm, (y) 488 mm 1,000 mm 40 MHz

Table 3. Measurement condition of LDV

Degree Time Measurement points Velocity direction
0 120 s 21 X, y (m/s)

Table 4. FLOW-3D validation simulation conditions

Upstream (no structure) 2 x 2 x 2 Unstream boundary condition Flowrate
Downstream 2 x 1 x 1 p ary (Q=0.02125 m"s, h=0.36 m)

Number of cell (x, y, z) 608,480 Downstream boundary condition outflow

Cell size x xy x z (m)
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Fig. 4. FLOW-3D validation section for velocity and turbulent kinetic energy
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Fig. 5. Comparison of velocity contour
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Fig. 6. Comparison of TKE contour
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Fig. 7. FLOW-3D simulation results by overflow depth
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