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A numerical modeling of the morphodynamics of free bars in graded sediment bed
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Effects of graded sediment gives an additional complexity into mophodynamic system, resulting in a large variety of the
morphodynamic features. In this study, we specifically focus on the modeling of the free bar morphodynamics with the
effect of the graded sediment. We first perform a linear stability analysis of free bars with the effect of graded sediment
using a depth-averaged morphodynamic model to discuss how the model determines the formation of bed and sorting
waves at linear level. The stability analysis reveals that there are instability mode of free bars and another wave, which
is shorter than the free bars. We investigates this point at nonlinear level using a fully-nonlinear numerical
morphodynamic model, showing that the shorter bed perturbation indeed forms at the beginning of the calculation,
however, this perturbation cannot develop into large bedforms. Instead, the longer feature, i.e., free bars, becomes

eventually dominant in the system.
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Fig.1 Growth rate of free bars, €2 in the experimental condition of
P2009 performed by Lanzonit*?. a) base case (La=2dm, Cr: Eq.(1)),
b) Cr is assumed as constant, ¢) La=0.5dm, d) La=10dm. The dash
line in the figures above denotes the growth rate of free bars in
uniform sediment case, in which the sediment size is equivalent to

the medium grain size of mixture sediment case.
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Fig.2 Temporal change of bar geometry and mean diameter of sediment
at the active layer in the condition of La=2dm, which corresponds
to the case of Fig.1a.
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Fig.3 Temporal change of bar geometry and mean diameter of sediment
at the active layer in the condition of La=0.5dm, which corresponds
to the case of Fig.1c.
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c-1) Bar geometry, T =7 hours
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Fig.4 Temporal change of bar geometry and mean diameter of sediment
at the active layer in the condition of La=10dm, which corresponds
to the case of Fig.1d.
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