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Résumé :

Recent advances in computational capacities have permitted to obtain geophysical
fluid dynamics simulations at unprecedented resolutions.

| will present two examples where higher resolution simulations can be used to de-
velop new parameterizations (convection} and to test existing theories (Monin-
Obukhov Similarity Theory). | will also present examples where current computational
resolutions are insufficient (very stable boundary layer).

In the first example we will show that convective permitting simulations can be used
to develop efficient convection parameterizations, which alleviate many of the biases
present in regular parameterizations (e.g., precipitation extremes or wave propaga-
tion).

In a second example we will show that Direct Numerical Simulations (DNS) can now
be used to test some basic theories such as Monin-Obukhov Similarity Theory
(MOST) and Townsend's (wall attached) eddy’s hypothesis. In particular we will show
the fundamental role of the outer layer (scaling) on the surface layer, especially in
convective cases, which is missing in MOST.

Finally, | will present an example where numerical simulations are still far from reality:
in the very stable boundary layer case the range of eddy sizes is just way too large
for current numerical simulations so that LES and DNS cannot fully resolve the im-
portant scales (Ozmidov or energy containing scale) and are systematically defi-
cient."
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