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CROCO for wave-resolving
nearshore dynamics

CROCO dev, 2023

P. Marchesiello, S. Treillou, F. Auclair, L. Debreu, J.C. McWilliams,
R. Almar, R. Benshila, F. Dumas
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Surfzone eddies are largely due to individual
short-crested waves (Peregrine, 1998)
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Time scale < wave period

(Lubin & Glockner, 2015)

» Free-surface RANS models: “Instabilities of the undertow”
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(Marchesiello et al., 2021)
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How are breaking waves treated in CROCO

-

v Breaking waves are treated as bores or shocks with a shock-
capturing scheme (WENOJ)... see Bonneton JFM 2023

v When the wave is too steep, the model naturally transfers energy
to the mean currents (about 90%) and to the sub-grid
turbulence (via turbulence closure).
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GLS subgrid scale turbulence
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'ﬂ Validation with flume experiments
= LIP-11D (1B) - Roelvink & Reniers (1995)

Marchesiello et al. (2021, 2022)
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Good performances of GLS two-equation turbulence models, especially k-w
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Stabilized GLS turbulence closure
(Marchesiello & Treillou 2023, Larsen & Fuhrman 2018, Mayer & Madsen 2000)
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Stabilized GLS turbulence closure
(Marchesiello & Treillou 2023, Larsen & Fuhrman 2018)
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Stabilized GLS turbulence closure
(Marchesiello & Treillou 2023, Larsen & Fuhrman 2018)
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s 3D Wavemaker
@ s8N Application to a natural Beach

Gulf of Guinea

Imperial Beach 2009
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Wavemaker correction for the standing wave problem
Salatin et al., 2021

Wave-resolving models generally use a classical Wave-maker modification such that all wave

double summation wave-maker: components have distinct frequencies and
directions:
,1 =Za-2d-cosk Yy — it — ¢
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Directional spread l
Amplitude depending on a \
frequency spectrum
»  Littoral
° . drl 02
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Wavemaker correction for the standing wave problem

Modification of the wave-maker such that all wave components have distinct frequencies

and directions
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