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Synopsis

Sediment bypass tunnel (SBT) of Koshibu Dam was constructed in 2016 to reduce
reservoir sedimentation and to promote downstream sediment transport. In 2018,
significant channel changes occurred in the 5-km downstream reach by three events of
sediment transport through SBT. Several bank erosions including failures of a riverside
maintenance road occurred during the first event in early July. Bank erosions were
extended much inner or downstream side, and in an unconfined reach the main flow was
laterally shifted to a previously vegetated floodplain during the second and third events
in middle and late September. Total deposition and erosion of sediment in the reach in
this year was estimated to be about 63,000-73,000 and 75,000-76,000 m®. Many of the
bank erosions occurred closed to a developed gravel bar. Processes of sediment transport
that lead to a multiple occurrence of bank erosion during a single event were discussed.
These events provide us insight on how to rework of stabilized sediment storage in the
river channel.
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Fig. 1 Annual sedimentation of Koshibu Dam
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Fig. 2 Overview of dam and SBT facilities
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Fig. 3 Hydrograph of year 2018 (upper) and hydrograph
and SBT contribution in outflow discharge for each flood

event (lower 3).
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Fig. 5 Plan view, cross-section, and close-up view of the road failure (bank erosion) 100m downstream from SBT outlet.
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Fig. 7 Photos of bank erosion and sediment deposit
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Fig. 8 Grain size distribution of surface bed materials
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Fig. 9 Gravel bar developed by 2" and 3" events
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April 2018

Fig. 10 Channel change (gravel bar development, bank erosion, new thalweg formation) at near 1.6k
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Table 1 Comparison of bank erosion volume (m?) between

2 methods
Aerial laser
Field .
scanning
measurement

data
Road failurel 1750-3500 1242
Road failure2 2350-4700 0
Road failure3 2150-4300 2394
Bank erosion6 2250-4500 5553
Bank erosion7 1650-3300 4216
New thalweg erosion 5000-10000 14010
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Fig. 11 Volume of deposition and erosion in the whole

downstream reach of Koshibu Dam 2018
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Fig. 12 Distribution of deposition and erosion, and their relationship in the downstream of Koshibu Dam 2018 (a and b:

deposition in active channel and bank erosion estimated by aerial laser scanning data, ¢ and d: deposition and erosion of

each 200-m reach estimated by cross-section bed elevation data)
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Before bank erosion (2018/4)

Gravel bar usually forms at this location.
The bar disappeared by a flood before the event.

After bankierosion(2018/8)

Gravel bar disappeared after the event,
due to high discharge of clear water'fora few days.
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U
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Tl‘ih(f)iq’ low convergence

During flood and SBT operation (2018/7)
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Water level rise
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Fig. 13 A hypothesis of the processes of bank erosion at 100m downstream of SBT
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Fig. 14 A hypothesis of the processes in a chain of bank erosion
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