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® Parameterization of the stably-stratified o 15 For cases with steady forcings: We developed a new first-order turbulence
atmospheric boundary-layer is of crucial g ®© All three models perform well for Case A. mixing model for the stable atmospheric
importance to large-scale atmospheric S 05 ® Only the HBG model works well for B-F. boundary-layer. This model was tested using

models, especially in Polar Regions. 0 I 250 the GFDL single-column model by comparing
o R 2001 LES to fine resolution large-eddy simulations.
©® However, the performance of most Fisure |. Surface cooling rates of the two unsteady cases: ——— SCM HBG Using test cases with both steady and
available parameterization schemes are HAT and STER g 190] | T T SkMShar - .
. -~ E | -~ SCM GFDL unsteady surface cooling rates, we found that:

very stability-sensitive such that ©Major features of LES and SCM: e ® The traditional parameterizations based on
operational climate models have to ®Scale-dependent Lagrangian dynamic subgrid- 50/ the concept of a stability correction
impose excessive turbulence mixing to scale (SGS) model 150 | function do not work under strong
prevent decoupling of the atmospheric ®Dynamic SGS Pr number - stabilities.
component from the land component |

. P il P OLES: 162x162% 160 nodes & 800x800x400 m3 ' ® Instead, the performance of our new
under strong stability. . . 13 model (HBG) is rather stability-insensitive

®SCM: vertical resolution of 2.5 m N 45l Ri of ~ 1
® We develop and test a general . 0 (tested till Ri; of ~ ).
turbulence mixing model of the stable Model Formulation . ® The HBG model also performs better
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boundar)’-la)'er that works well under Traditionally the mixine lensth under stable %0 5 10 -0.06  -0.04 ~ -0.02 0 when stability forcings are unsteady.
varying stabilities using large-eddy o K oo ¢ 8 Ig o Speed [ms™] v[m°s™] ® With increasing stability: |) angle between
simulations (LES) and 2 Single-Cqumn conditions has been formulated as: Figure 4.Vertical profiles for cases with steady forcings: stress and strain decreases, 2) turbulent
Model (SCM) ] = fl/ 2( Ri ) (top) Case A; (bottom) Case F structures become more pancake-like, 3)
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For cases with unsteady forcings: buoyant destruction becomes ~ viscous
Study Cases wher.e.lN R tI?e. mixing Ien.gth U|.1der neutral ® The HBG model reproduces the near- dissipation.
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