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Synopsis

This paper presents numerical simulation of riverbed variation using two-dimensional

depth-averaged flow model with a simplified Lagrangian bedload model and its

application to actual river. The scheme of Lagrangian-type bedload model resembles the

actual phenomenon of sediment movement in comparison with the model of Euler type

and it is useful when the change of sediment movement direction is extreme on a small

scale. The Lagrangian-type model can simulate a change in the direction of moving

sediment considering the local flow and bed slope along the moving paths regardless the

computational grid structure. However, the heavy computation load is a significant

bottleneck for a simulation in many cases. In this study, we introduced the simplified

Lagrangian bedload model to a two-dimensional depth-averaged flow model and applied

the model to an actual river.
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Fig. 1 Location of Tonda Rive in Kii Peninsula.

Google-earth

Fig. 2 Google Earth satellite image of research site.
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Photo 1 Aerial picture of the research site.
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Photo 2 Walking terrain measurement on land/extremely 252600

shallow regions using RTK-GPS survey system.
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Photo 3 Aerial picture of changed water route due to
flood of Typhoon No.11, 2015.
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Table 1 Computational condition. (Simulated results)

#5160 = | agrangian bed-load model
Calculation area 0.0k; estuary [0 15.4k o b
Computational 0.707, 1.414, 2.83, 4.90, 7.75, -
sediments 12.25, 17.32, 24.50, 34.64, 44.72, 2000
(mm) 70.71, 141.42 Total 12 classes 252200 |-
Time step Flow and bed variation; 2.0 sec a0 -
Sediments movement; 0.2 sec. .
Thickness of Active and deposited sediment >0
riverbed layer layer: 0.30 m 252800 |- b %
Porosity for riverbed | 40.0% U T 2

Mode of sediment

transport Only bed load 253200

0Tt

Bed level of upstream meshes 252400
were  kept as  equilibrium 253600
conditions via sediments supply

Sediments supply
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