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The present work is realized in the context of Zostera noltei (Z.n.) restoration in the Etang de Berre (EB) which is
a semi-enclosed windy lagoon. It concerns the modelling of shear flow-induced erosion of muddy bed sediments.
The time evolution of an initial mud/sand sedimentary layer, i.e.: erosion, transport and redeposition, is determined
by using the specific module SEDIM/MARS3D of IFREMER.

Although bottom sediments in EB contain a large fraction of mud, their cohesiveness is not considered in the
present work due to a lack of specific experimental data. The present modelling of sedimentary dynamics take
mainly into account theoretical thresholds for sand and for mud, and surface erosion flux which is proportional to
an erosion rate. For this erosion rate, we used values in the range 1e-4 to 1e-3 kg/m2/s determined experimentally
for the Venetian ones which have similar sediment composition.

We determine how the thickness of a given mud/sand sedimentary layer can be changed by the wind-induced shear-
flow during typical periods of 3 days of constant wind. This numerical study is performed for three wind speeds in
the two main wind directions: N-NW and S-SE. It permits to determine the areas where the erosion would be large
enough in EB to be a stressor for the SAV restoration (resilience or replanting). The main results are presented as
Bottom Shear Stress (BSS) maps for the entire EB. Then, the time evolution of sediment thickness is presented at 4
places subjected mainly to erosion on the eastern and western shores. It is also presented in three places subjected
mainly to deposition.

Erosion is maximum in the areas where BSS is maximum due to the coastal jets. It is larger for the S-SE wind of
the same speed (but less frequent). Deposition is found in the nearshore areas where BSS is close to zero, also due
to coastal jets. The time evolution of the thickness of the initial removable sedimentary layer permits to determine
when and where the risk to overpass the critical levels of erosion and burial tolerated by Z.n. (of the order of 4-8
cms) has to be expected. For an extreme erosion rate of 1e-3 kg/m2/s and a strong wind speed of 21 m/s, all the
initial sediment layer of 15cm would be eroded in several nearshore areas. The erosion risk is maximum along the
eastern shore, where an additive effect of the two opposite winds can be expected. Indeed, S-SE and N-NW winds
create coastal jets of opposite direction and of about the same intensity (for the same speed) exerting alongshore
erosion and deposition at about the same places.
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