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Abstract

It is increasing to make an efforts on preventing natural river environment and preserving natural river
ecosystem as development is unavoidable. In the case of inconsistent river flow caused by reservoir
development, fishway is an alternative to secure fish diversity and preserve existing river ecosystem but
existing fishway was established without full study for their functions. In this study, hydraulic charac-
teristics of natural fishway established on Beakje weir’s right side were analyzed. The results show that
the fishway has reasonable depth and velocity condition which inhabit condition is enough for a dominant
species. For assessing the optimal design of fishway, the Weighted Usable Area (WUA) was calculated
by using two dimensional numerical model under the ordinary flow condition. The comparison results for
various pool widths in the fishway show that the designed width has maximum WUA for adult Zacco
platypus but WUA is maximized with 1m wider pool width than designed width for spawning.

Keywords : Beakje weir, hydraulic model experiments, River2D, fish habitat, Zacco platypus
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Fig. 1. Baekje Weir Installation Location and Aerial View

Table 1. Flow Regime of Gongju and Gyuam Gaging Stations

Flow(mYs)
Gaging Stations
Flood Flow (Q95) | Normal Flow (Q185) | Low Flow (Q275) | Drought Flow (Q355)
Gongju 144.45 79.11 53.01 34.74
Gyuam 166.83 91.38 61.23 40.12
Table 2. Specification of Natural Fishway
Name Length (m) Slope Fishway Entrance (El.m) Fishway Exit (EL.m)

Natural fishway 820 1/200 0.7 3.9
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Table 3. Scale and Variable by Law of Froude Similarity

Variable Scale Length Scale Equation Scale Change
Length L. L 1/60
Area A L’ 1/3600
Time T L 1/7.746
Velocity Vi L 1/7.746
Acceleration ar 1 1
Discharge Q L 1/27,8%
Force F L’ 1/216,000
Pressure L. L. 1/60
Roughness coefficient nr LY 1/1.98
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Table 4. Results of Hydraulic Model Experiments

Fig. 4. Water Depth and Velocity Measuring Points

' Bed Elevation (El.m) Water Depth (m) Water Surface Elevation (El.m)
Points (4] (A 4+ Bl
S-1 3.90 0.36 4.26
S-2 3.26 0.66 3.92
S-3 2.14 1.08 3.18
S-4 1.66 0.78 2.44
S-5 1.66 0.78 2.44
S-6 0.86 0.66 1.52

(a) Natural Fishway (b) Fishway Exit

:_Fishway L
entrance

Flow
direction

(c) Fishway Entrance

Fig. 5. Foreground of the Natural Fishway for Normal Flow
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Table 5. Survey Resulis and Habitat Condition of Major Fish
Scientific Name (=) Population Water Depth (m)

Zacco platypus (Z2H]) 34 (Max) 01~05

Rhinogobius brunneus (2]) 16 0.1~05

Acheilognathus rhombea (F#]2]) 5 0.3~0.8

Carassius auratus (%) 5 01~15

Pseudogobio esocinus (Z&]54]) 4 01~05
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Table 6. Upstream and Downstream Boundary Conditions

Boundary Conditions

Roughness Coefficient
Upstream Downstream

1.3m/s 1.5El.m 0.027

Bed Elevation
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H
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Flow direction
ee——— {—Fishway J

exit

135 { Fishway ]
__entrance

Fig. 7. Distribution of Bed Elevation
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Table 7. Results of Numerical Analysis

Bed Elevation (El.m) | Water Depth (m) | Water Surface Elevation (El.m)
Points Velocity (m/s)
[4] [B] [4+ B]
S-1 3.90 0.31 4.21 0.38
S-2 3.26 0.81 4.07 0.54
S-3 2.14 1.14 3.28 0.51
S-4 1.66 0.85 2.51 0.39
S-5 1.66 0.85 2.51 0.12
S-6 0.86 0.68 1.54 0.34
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Table 8. Results of WUA
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Table 9. Results of WUA by Changing Pool Size Variation

WUA
Changing Pool Size
Adult (m®) Relative Area (%) Spawning (m?) Relative Area (%)
(4] [B] [(B/4)x100] (A [(¢/ 4)>100]

+0m (22,661.39 m”) (Max)195.39 0.86 334.47 1.48
+1 m (22,891.23 m%) 174.09 0.76 (Max)352.33 1.54
+2m (23,112.91 m%) 160.78 0.70 324.87 1.41
+3m (23,218.20 m?) 145.45 0.63 301.09 1.30
+4m (23,509.79 m?) 119.48 0.51 264.75 1.13
+5m (23,735.55 m?) 135.96 0.57 252.95 1.07
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