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Outline

- Specification method of the length scale on the base of Bougeault and 
Lacarrere  approach (BL89)

- Use of the method in SCM and LM COSMO models. Preliminary results.

- Definition of the new stability functions on the base of spectral theory of
turbulence 

- Summary
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• Schematic view of BL(89) length scale 
• for a convective boundary layer



• BL(89) seems physically well founded

• The length scale of the largest eddies at a given level is determined as
a function of the stability profile of the adjacent levels

• The algorithm relies on the computation of the maximum vertical 
displacement allowed for a parcel of air having the mean kinetic energy 
of the level as initial kinetic energy

• The maximum upward and downward displacement are computed by 
assuming that the parcel will stop when the cumulated buoyancy
acceleration equal the initial kinetic energy (Fig) 

• The method allows the length scale at any level to be affected not only
by the stability at this level, but by the effect of remote levels 
(“non-local” length) 



Turbulence Length Scale
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Геопотенциал,Поверхность 1000 гПа (Оффенбах),0 ч, 28.2.2009 на 54 час.

Geopotential, surface 1000 gPa, 0h, 28.2.2009, 54h
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Геопотенциал,Поверхность 850 гПа (Оффенбах),0 ч, 28.2.2009 на 54 час.

Geopotential, surface 850 gPa, 0h, 28.2.2009, 54h
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Геопотенциал,Поверхность 500 гПа (Оффенбах),0 ч, 28.2.2009 на 54 час.

Geopotential, surface 500 gPa, 0h, 28.2.2009, 54h





New stability functions on base of the spectral theory of turbulence



Comparison of stability functions calculated from Mellor-Yamada model
and from  the spectral theory



Summary

• The method for specification of the non-local turbulent           
length scale  base on BL(89) has been implemented in  the 
COSMO model

• The results of 54h and 78h forecasts show realistic fields of 
T, RH,U,V, P for low and middle atmosphere

• The tests for different stratification and different types  of 
clouds will be run in the nearest months 

• Finally, the new stability functions based on the spectral     
theory of turbulence have been discussed 



Thank you for your attention
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