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Reynolds averaged Primitive Equations

turbulence effects are classically modelled as enhancing interior mixing 
and mediating boundary forcing



Physical parameterizations

⚫ Surface forcing

⚫ Interior mixing

⚫ Bottom forcing
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⚫ Surface forcing

=> directly read forcing files with (heat, freshwater, and momentum flux) 
=> or use bulk parameterizations
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⚫ Surface forcing

=> COARE bulk

=> CROCO implementation assumes that the wind speed data are at 10 m, relative or specific humidity at 2 m.  

non-linear system iteratively solved



Physical parameterizations

⚫ Surface forcing

=> additional functionalities
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⚫ Bottom forcing

=> specified in croco.in

=> quadratic drag with log-layer (if Zob !=0)

=> quadratic drag with Cd = cst (if RDRG2 > 0)

=> linear drag (RDRG)
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⚫ Bottom forcing

=> specified in croco.in

=> additional functionalities
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⚫ Interior mixing

Available options :

simple parameterizations for idealized studies

more advanced parameterizations for realistic cases
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⚫ Interior mixing

K-profile parameterization (KPP) :

KPP-related options

KPP profile
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⚫ Interior mixing

K-profile parameterization (KPP) :
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⚫ Interior mixing

K-profile parameterization (KPP) :
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⚫ Interior mixing

K-profile parameterization (KPP) :
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⚫ Interior mixing

K-profile parameterization (KPP) :



Physical parameterizations

⚫ Interior mixing

K-profile parameterization (KPP) :
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⚫ Interior mixing

Generic length-scale parameterization (GLS) :

GLS schemes : several possibilities
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⚫ Interior mixing

KPP or GLS…?

=> Advices for choosing:

⚫ KPP assumes that turbulence in the boundary layer is in equilibrium with surface and bottom fluxes 
=> true for large scale models

⚫ GLS models explicitly treat temporal high frequency in the BL, role of horizontal terms in TKE 
equation almost not studied…

⚫ For coastal applications, the scheme should : respond to local forcing, respond rapidly to surface and 
bottom fluxes => GLS-type scheme preferred



For more details
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https://croco-ocean.gitlabpages.inria.fr/croco_doc/index.html


