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1. Introduction

Antidunes are bed morphologies often observed in
steep slope mountain flows but also in small streams flow-
ing on a sand beach. Linear stability analysis of the
shallow water equations (SWE), when coupled to a sed-
iment transport equation, predicts the growth of selected
wavelength when the Froude number exceeds unity. If
the bedform amplitude grows sufficiently (without being
stabilized by nonlinear effects (Colombini and Stocchino
(2008))), hydraulic jump can form on the lee side while
a transcritical point, situated roughly on the crest of the
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guasi-periodic phenomenon to breaking antidunes often
observed in natural rivers (Fig. 1).

Figure 1: Antidunes in the rising stage.

2. Numerical ssimulation

Figure 2: Numerical results

3. Conceptual model

To understand the dynamics involved, we built a con-
ceptual model that captures the important features of the
system. That is: (i) the bi-stability of the flow past an
obstacle (Baines (1998)) and (ii) the bedform growth rate
dependence on the Froude number. We show that under
certain circumstances, the conceptual model undergoes an
Hopf bifurcation, which leads to a stable periodic orbit of
antidune growth and breaking.
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periodic. We used a generic bed erosion rate of the form:

E=a(0-0° (1)

wherekE is the erosion rate® is the local Shields stress
calculated from the friction law an@®. is the critical

Shields stress. Deposition is not considered in this study. i

For a certain range of parameters (initial Froude and
Shields number, friction coefficienty, f and ©;), the
solution is found to oscillate between two state (Fig 2).
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