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Determination of Critical Swimming Velocity for Crucian Carp
for Fishway Design
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ABSTRACT: Fishways installed in Korea usually generate high-velocity flows and low water depth that impede fish
movement, despite the fact that most fish are migratory or move to survive. Moreover, domestic design standards for
fishways fail to consider the swimming ability of various fish species that live in rivers. Therefore, it is necessary to establish
design standards for fishways to function properly, which requires research on the swimming performance of domestic
migratory fish and the hydraulic characteristics of fishways. Accordingly, in this research, the swimming performance of fish
was objectively analyzed by applying the incremental velocity and fixed velocity methods to carp, respectively, and the
critical swimming velocity was presented. As the result, it was appropriate to set the critical swimming velocity to 0.7 m/s - 0.8
m/s for incremental velocity and 0.8 m/s for fixed velocity. Comprehensively analyzing the two experimental methods, the
critical swimming velocity for designing the fishway for carp can be determined to be about 0.8 m/s. In the future, it will be
necessary to analyze the swimming performance of various migratory fish and prepare fishway design standards for each
species.

KEYWORDS: Critical swimming velocity, Crusian carp, Fishway, Swimming performance
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(a) Possible

Fig. 1. Criteria for determining swimming.
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Fig. 3. Swimming performance of crucian carp at 0.6 m/s flow velocity.

Fig. 5. Swimming performance of crucian carp at 0.8 m/s flow velocity.
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Fig. 6. Swimming performance of crucian carp at 0.9 m/s flow velocity.

Fig. 7. Swimming performance of crucian carp at 1.0 m/s flow velocity.
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Fig. 8. Evaluation of swimming performance characteristics of crucian carp using the incremental velocity method.
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Table 1. Analysis results of swimming performance of crucian carp using the incremental velocity method

Velocity Swimming performance Possible or not
0.5 m/s Swim freely by changing positions O
0.6 m/s Swim freely, change positions, some get left behind (0]
0.7 m/s Stick on the floor and move forward and backward repeatedly A
0.8 m/s Unable to move forward, stuck on the floor X
0.9 m/s Unable to move forward, stuck on the floor, gradually being pushed back X
1.0 m/s Unable to move forward, stuck on the floor, gradually being pushed back X
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Fig. 9. Evaluation of swimming performance characteristics of crucian carp using the fixed velocity method.

Fig. 10. Evaluation of ascending capacity of crucian carp at a flow speed of 0.5 m/s.
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8§ M

Fig. 11. Evaluation of ascending capacity of crucian carp at a flow speed of 0.6 m/s.

8 M

Fig. 13. Evaluation of ascending capacity of crucian carp at a flow speed of 0.8 mi/s.
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8 M

Fig. 14. Evaluation of ascending capacity of crucian carp at a flow speed of 0.9 mi/s.

8 M

Fig. 15. Evaluation of ascending capacity of crucian carp at a flow speed of 1.0 m/s.
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