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Assessment of Influx Efficiency at By-Pass Fishway Using Two-Dimensional
Physical Habitat Simulation Model -Focused on Zacco Platypus—
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Abstract

In this study, the efficiency of the by-pass fishway installed at Kangjung—-Goryong Weir in Nakdong
River was assessed by using River2D which is a two—dimensional physical habitat simulation model. The
model was calibrated and validated through the measured water elevation. The assessment was performed
according to flow condition such as flood, normal, and low flow. Especially the low flow condition was
focused on because the target fish, Zacco Platypus, have moved frequently up and downstream at the
spawning season from April to June. From simulation results, it can be deduced that the influx efficiency
and the passage efficiency of the fishway in the low flow is higher than that in the flood and normal flow
due to occurrence of proper velocity at fishway entrance.
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Table 1. Specification of By—pass Fishway

Name Length (m) Slope Fishway Entrance (El.m) Fishway Exit (ElL.m)
By-pass Fishway 520 1/100 18.50 13.30

10000

1000

Discharge (m'/s)

\\.i =178.65 (m/s)

— Q185=101.3 (m*/s)
= sp

——e

Q355={54.48 (m*/s

10

o 10 20 30 40 50 50 70 80 [0 100
Percent of time that indicated discharge was cqualed or exceedence(%)

Fig. 5. Flow Duration Curve of Seongju Gaging Stations in Nakdong River

Table 2. Flow Regime of Seongju and Hwawon Gaging Stations (2012)

Gaging Stations Flood Flow (Q95) | Normal Flow (Q185) | Low Flow (Q275) | Drought Flow (Q355)

Flow (m®/s)

Seongju
178.65 101.3 62.48 54.48
Water level (El.m)
Hwawon
14.27 13.10 9.54 8.55
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Table 3. Statistical Indices for Model Accuracy

Statistical Index Equation Desired value
N
Y(Q-Q)
Coefficient of Determination R*= 17’;17 1
ZI(Q Quue )’
Absolute Mean Error AME=— Z\Qf Q) 0
i=1
N
Root Mean Square Error RMSE= Z (Q,—Q, I 0

@, ‘observations, Qf ‘simulations, @ _‘mean of observations, N:Total number of observations.

ave
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Table 5. Roughness Coefficient

Channel Roughness Coefficient
Concrete 0.013
Soil and Sand 0.023

Table 4. Upstream and Downstream Boundary Conditions

Boundary Conditions

Spot Unit Flood Flow (Q95) | Normal Flow (Q185) | Low Flow (Q275)
Maegok-Ri Flow (m°/s) 183.05 90.56 60.53
Hwawon Water level (EL.m) 14.27 13.10 10.54
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Fig. 12. Simulation Results of Main Channel
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Fig. 13. Simulation Results of Fishway Entrance
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Velocity (m/s)

Main channel By-pass Fishway Entrance
Ave. Min. Max. Ave. Min. Max.
Flood Flow (Q95) 0.892 0.813 0.947 0.115 0.010 0.242
Normal Flow (Q185) 0.583 0.301 0.889 0.732 0.591 0.894
Low Flow (Q275) 0.481 0.295 0.670 0.575 0.192 0.874

Table 7. Simulation Results of Depth

Average Depth (m)

Main channel By-pass Fishway Entrance
Flood Flow (Q95) 7.373 3.081
Normal Flow (Q185) 5.923 3.801
Low Flow (Q275) 1.871 0.505
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Table 8. Swimming Velocity Experiment of Zaccp Platypus

Zacco Platypus
Velocity (m/s) Movement of fish (%) Velocity (m/s) Movement of fish (%)
0.5 100 0.8 100
0.6 100 0.9 100
0.7 100 6 1.0 70
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Weighted Useable Area
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(a) Flood Flow (Q95)
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(b) Normal Flow (Q185)

(c) Low Flow (Q275)

Fig. 16. Distribution of WUA for By-pass Fishway

Table 9. Comparison of Swim Speed and Velocity of By—-pass Fishway

Zacco Platypus Velocity (m/s)
Maintenance speed Burst speed By-pass Fishway
(m/s) (m/s) Entrance
o Flood Flow (Q95) 0.115
Minimum 0.24 0.49
Normal Flow (Q185) 0.732
Maximum 0.43 0.73 Low Flow (Q275) 0.575
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