XXl International Congress of Theoretical and Applied Mechanics
MS6S_11942 Warsaw, Poland, August 15-21, 2004

A New Spectral Closure Model of Turbulent Flows with Stable Stratification and Its
Application to Atmospheric SBLS

Semion Sukoriansky @, Boris Galperin?, Veniamin Perov®

(1) Mechanical Engineering, BGU, Beer-Sheva, Israel
(2) Marine Science, USF, St. Petersburg, Florida, USA
(3) SMHI, Norrkoping, Sweden

A new model for turbulent flows with stable stratification is presented. This model belongs in the class of the
quasi-Gaussian closures; its parameters are calculated based upon a self-consistent recursive procedure of
small-scale modes elimination starting at the Kolmogorov scale kd. The model includes both vertical and hori-
zontal eddy viscosities and diffusivities thus explicitly recognizing the anisotropy induced by stable stratification.
There are significant differences in the behavior of these turbulent exchange coefficients with increasing stratifi-
cation. Generally, the vertical coefficients are suppressed while their horizontal counterparts are enhanced. The
model accounts for the combined effect of turbulence and internal waves on the exchange coefficients. A dis-
persion relation for internal waves in the presence of turbulence is derived. A threshold criterion for the wave
generation in the presence of turbulent scrambling is obtained. The new model can be used to derive subgrid-
scale parameterizations for LES and eddy viscosities and diffusivities for RANS models. The latter approach is
used to develop a new K—& model which is tested in simulations of the atmospheric stable boundary layer (SBL)
over sea ice. The new model performs well in both moderately and strongly stratified SBLs.
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