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Turbulence closure & the Gray Zone

« Smagorinsky-Lilly eddy-diffusivity
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SGS modelling for Anisotropic grids
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Dynamic model: [ (A), [,(A)

Germano identity

L(t)=uu — uu;

Scale-similarity: [ « [
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Least-square error minimisation (Lilly)




|dealised CBL test

« UK MetOffice Unified Model
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Dynamic anisotropy
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Anisotropic SGS samples
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Anisotropic Dynamic models

Diagonal model: 7;; = — (ll% | S\Sl] T 12 N Slz)
(MOln 93) W|th ll] — dlag(lll, 122, 133)

related to full tensor eddy-diffusivity 7;; = — szklgkl + symmetries
(Carati & Cabot ‘96, CTR)
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Extended scale similarity: [ _(A) =1 (2A)* /1, (4A)



A priori diagnostics
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A posteriori evaluation
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Mixing lengths and viscosity
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Field Morphology

Vertical wind at mid-BL, z = 500m
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Summary

- High aspect ratio grid in turbulent grey zone — anisotropic diffusivities

» LES evidence of anisotropy of momentum stresses

« Dynamic model with simple tensorial diffusivity
Vji ™~ diag(I7, I3, l%)ijA2 | S|

- Encouraging indications form UM simulations of dry CBL



Field Morphology

Vertical wind at mid-BL, z = 500m
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