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Application to linear seabed

M. Cook'’* F. Bouchette” B. Mohammadi”’ N. Fraysse’

1 GEOSCIENCES-M, Univ Montpellier, CNRS, Montpellier, France, megan.cook@umontpellier.fr, frederic.bouchette@umontpellier.fr
2 IMAG, Univ Montpellier, CNRS, Montpellier, France, bijan.mohammadi@umontpellier.fr
3 GLADYS, Univ Montpellier, CNRS, Le Grau du Roi, France
4 BRL Ingénierie, Nimes, France, nicolas.fraysse@brl.fr

INTRODUCTION

Optimization theory is often used to describe physical phenomena in a vast array of domains. Examples Develop a theory based on optimal control and designed to model the coastal morphodynamics of
include aeronautics, medicine and biology. We wish to use optimization theory to describe the physical sandy beaches.

phenomena behind coastal morphodynamics. Implement this new approach to coastal morphodynamics in order to test this theory with numerical
Unlike other morphodynamic models that depend on in situ and experimental observations, we have a more simulations.

theoretical approach, only using in situ data for validation purposes.

Continuing the work by (Bouharguane et al.,, 2010) and (Mohammadi & Bouharguane, 2011), we wish to
introduce a new innovative approach to model coastal dynamics, one based on wave-energy minimization.

Validate the model on a simple case study and show that this new approach to modeling
morphodynamics show potential.

OPTIMIZATION

“ Optimization refers to the minimization or maximization of a certain quantity ,, The morphodynamic model is based on the following assumption:
relative to a given configuration and possibly subjected to constraints.
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9 The seabed reacts to the state of the waves by minimizing a

Three elements define an optimization problem: certain wave-based quantity.
‘ A cost function: the quantity to be optimized. We recognize an optimization problem, where :
Tpe input parameters: a set of parameters that can be modified to determine the optimum of the cost ‘ the cost function is the wave-based function,
unction.

‘ the ir%ﬁut parameter is the shape of the seabed: at each time, the seabed takes the optimal shape,
.e.

‘ Constraints (optional): restrictions applied to the cost function and input parameters. e one that minimizes the cost function.

MORPHODYNAMICS BASED ON WAVE ENERGY MINIMIZATION

What cost function to choose? How to find the optimal seabed shape? Do we need constraints?
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The minimization of the cost function is considered the driving force o The seabed, in an attempt to minimize the cost function, o ‘ Constraints add more physics to the model.
behind coastal morphodynamics. o verifies the following dynamics: o
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“~— domain over which the waves shoal

Simulated seabed generated by the model

Three natural phenomena are observed.
Sand step

Simple storm profile

‘ We apply the model to a linear seabed. — o
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‘ The formation of a sandbar.
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‘ We use a basic hydrodynamic model,
based on linear wave theory to ot
calculate the height of the

This morphodynamic model based
on wave energy minimization shows
potential.
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