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Prediction of flow regime, plunging and streaming flows, in pool-and-weir fishways

SRTREEA - BRI —

Bloex - SR - 1| Bl

Kouki ONITSUKA, Juichiro AKTYAMA, Yohei IGUNI, Noriaki KAWARA and Daisuke KIUCHI

(T JUNTSERPUEER THREEE TR (T804-8550 At N HARAILAHT 1-1)
**phD JUNTHERFHT TRt TER
2 (1) JUNTERFRFR THICHE e TR

B0 WEFRE (T805-0061 AU/ \WEHRXFEAHET2 T B 5-5)

ekl (1) REESRTHEHRASH IATERYGHE (75500004 KBRATERKEIAHE] 14-12)

Fishways are river constructions which facilitate migration of fish. The pool-and-weir fishway
is typical type. There are three types of flow regimes in pool-and-weir fishways such as a
plunging flow, streaming flow and intermixed flow of plunging and streaming flows.
Onitsuka et al.(2005) found that the number of parameters of the plunging flow are four.
However, it is quite difficult to conduct the systematically experiments. From the point of
view of the engineering, it is necessary to predict the flow pattern roughly and easily with a
few parameters. If effects of some parameters on the flow regime are small, such parameters
may be neglected. In this study, order comparison of each parameter was conducted. As a
result, the strength of effects of each four parameter on the flow regime is made clear. A new
criterion formula, which can predict the flow regime in the pool-and-weir fishways with three

parameters, was suggested.
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L/L, (¢e/s) (¢/8)
1.0 213~228 04~1.0 1.5~100 1.1 13
1.5 14.1~15.6 04~10 1.5~100 1.1 13
2.0 10.5~11.9 04~10 1.5~10.0 1.1 14
25 85~9.8 04~1.0 1.8~10.0 12 1.5
3.0 7.0~84 04~1.0 2.0~100 12 1.6
35 62~178 04~1.0 2.0~10.0 1.3 1.6
40 55~13 04~1.0 2.0~10.0 13 1.7
1.0 102~11.1 04~1.1 4.0~100 1.1 24
1.5 7.0~7.8 1.0~40 5.0~10.0 29 - 37
2.0 53~6.1 1.0~3.5 54~10.0 42 47
2.5 43~51 1.0~4.0 6.0~10.0 44 5.1
3.0 37~45 1.0~4.0 7.0~10.0 4.7 5.6
35 32~37 1.0~5.0 7.5~100 5.6 7.1
4.0 28~38 1.0~6.0 84~11.0 6.8 80
1.0 7.0~77 04~1.0 40~100 1.5 29
15 47~56 1.0~5.0 8.0~15.0 6.0 64
20 35~46 1.0~5.0 9.0~15.0 7.0 8.0
2.5 29~38 1.0~70 100~15.0 86 92
30 23~35 1.0~8.0 12.0~15.0 9.7 10.8
35 2.1~32 1.0~10.0 12.0~15.0 111 115
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2.0 27~35 1.0~10.0 12.0~15.0 10.8 11.5
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30 2.1~28 5.0~16.5 17~17.8 16.5 16.8
35 1.6~2.1 1.0~15.0 — — —
4.0 14~20 1.0~15.0 — — —
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1 0.88~0.94 21.3~22.8 0.45~1.95 0.001~0.026

1.5 1.29~1.42 14.1~15.6 0.53~1.95 0.002~0.046

2 1.69~1.90 10.5~11.9 0.60~1.95 0.003~0.069

2.5 2.04~2.36 8.5~9.8 0.61~1.98 0.005~0.092

3 2.38~2.85 7.0~8.4 0.63~2.00 0.006~0.116

3.5 2.57~3.22 6.2~7.8 0.61~2.18 0.007~0.130

4 2.76~3.64 5.58~7.3 0.60~2.35 0.009~0.145

1 0.90~0.98 10.2~11.1 0.16~1.10 0.001~0.027

1.5 1.27~1.42 7.0~7.8 0.29~1.10 0.005~0.047

2 1.64~1.89 5.3~6.1 0.30~1.12 0.008~0.066

2.5 1.97~2.32 4.3~5.1 0.31~1.08 0.011~0.092

3 2.23~2.72 3.7~4.5 0.36~1.16 0.014~0.106
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