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Fig. 1 Suitable range of the flow depth and velocity for
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Table. 1 Simulation Conditions

Survey area 13 km - 19 km
.. . Cross section data
Initial bed elevation measured in 2010.5
.. . Grain size distribution
Initial bed material measured in 2007
Longitudinal 20 m
Lateral
Mesh (Flood) 15-25m
Lateral
(Channel) 10m
Turbidity model Mixing layer model
Time step 100 s
. Kasasagi : 150.9 m’/s
Upstream Discharge Hamakita : 122.78 m/s
Downstream Water Level 1-D simulation results
Roughness Wu-Wang Formula
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Fig. 7 Results [Kasasagi Bridge]
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Hamakita Bridge [18.4km]
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Fig. 8 Results [Hamakita Bridge]
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Table. 2 Simulation Conditions

Survey area 17km - 21 km
... . Cross section data
Initial bed elevation measured in 20042

Grain size distribution

Initial bed material measured in 2007

Longitudinal 20 m
Lateral
Mesh (Flood) 15-25m
Lateral
(Channel) 10m
Turbidity model Mixing layer model
Time step 36s
Discharge More than 500 m’/s
Upstream Inflow :
Sediment Nothing
Downstream | Water Level 1-D simulation results
Roughness ‘Wu-Wang Formula
Mixing Layer 0.1 m
Porosity 0.4
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Fig. 9 Hydrograph at Tenryu
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Fig. 10 Hydrograph picked up more than 500 m?3/s
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Fig. 11 Simulation(Left) & Measurement Results(Right)
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Fig. 12 Simulation Scenarios
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Fig. 13 Simulation Area and Focused Area
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Table. 3 Simulation Conditions

Simulation area 13km-17km from sea
.. . Cross section data
Initial bed elevation measured in 2009.2
.. . Grain size distribution
Initial bed material measured in 2007
Longitudinal 20 [m]
Lateral
Mesh (Flood) 15~30 [m]
Lateral
(Channel) 10 [m]
Turbidity model Mixing layer model
Time step 36 [s]
Discharge Model wave (Fig. 14)
Upstream .
p Inﬂow As suspended sediment
sediment
Downstream | Water level 1-D simulation results
Roughness Wu-Wang Formula
Mixing Layer 0.1 m
Porosity 0.4
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Fig. 14 Model wave (6,000m>/s)

5.2 EtE#HR

Fig.14 \Z7R 7 6,000m’/s DEKREC 1T Btk B —2
% O R L QK 5 O FEEIRIRIT K > TSR
JEDEWEEER O A i U CRE L7z, B tRs Ui
WK (Case No.1) T, Fig. 15 138K B — 7 # O R
ZaEhE %, Fig 16 LR O TR %, Fig. 17 I3k
EENENRLTWS, ZTIhHD 32051, ki
LR DA A, TAIRZSE ) O PRERE O @\
Biita, XV EORMEZENHHL, b
DEZR Y PR SN D54 FEIPw M & L Chi L7
(Fig. 18),

T, EIRE L TomE, BIR TR
LR E OETERICEIEMA TE D LHEETE I,
F 72, AR LR B UG L7284 (Case No.5),
—[ED 6,000m*/s DK T I 2km FEE L2VEE) L
RN EBHLNE AT, RO EEINER O3 Hh
£ CHEE LR BB B 720121, E VB & farla]
HOYKA X EBMETHY, R L OB
TR R T D EEXBND, Lo T, kit
OGN %, PEIIREI O HIC B X A
PFTOENEE LV, OB, FEEINEH o T3
XV, TOREINEMZ TR L Ol AT < &
Thd, £, BOWKHERELRDEPMEEIND
EELT, W EICEIRE A FHETH L 010, KKE
TOFRKRLTHEL ZENZELDN, TADLDOHEICE
V7 2 OFEINREM AT RIS EE LD
N5,

Q6000 Nc Sediment Supply [Noermal Q]

Fig. 15 Bed change from flood peak [m] (Case No.1)
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Fig. 17 Velocity distribution (Case No.1)
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Fig. 18 Suitable area for Ayu spawning (Case No.1)
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Influence of Sediment Supply on River-bed Environment for Ayu-fish Spawning

Takamasa SUZUKI*, Tetsuya SUMI, Yasuhiro TAKEMON and Kana NAKAJIMA**
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** Graduate School of Informatics

Synopsis

Reduction of the Ayu-fish production has been recognized as an influence of dam constructions by decreasing
sediment supply in the Tenryu River. Recently, comprehensive sediment management by introducing sediment bypass
technique at Sakuma dam has been planned in order to recover this sediment routing system in the river basin. The
present study focuses on the effect of sediment supply on the spawning redds conditions for Ayu-fish. Through the field
survey, we found out that riffles with newly deposited gravel bed are soft enough for spawning. Based on the results, we
have studied 2D flow and sediment transport model (CCHE2D) by simulating flow velocity, grain size distribution and
bed softness, to predict high potential areas for Ayu-fish spawning redds. The results showed that riffles with newly
deposited gravel bed suitable for the spawning are created at the confluence point of a main channel and a secondary
channel running from the sand bar. In order to increase suitable riffles for Ayu-fish spawning redds, gravel
replenishment with frequent high flow discharge is recommended by accelerating the gravel transport by cutting

secondary channel near the confluence.

Keywords: Ayu-fish, spawning redds, sediment supply, river-bed softness, 2D Flow and Sediment Transport
modeling, Tenryu river
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