
33--fold Decomposition EFB Closure for fold Decomposition EFB Closure for 

Stably Stratified Turbulence and LargeStably Stratified Turbulence and Large--

Scale Inertial WavesScale Inertial Waves

Tov Elperin, Nathan Kleeorin and Igor 
Rogachevskii

Department of Mechanical Engineering

The Ben-Gurion University of the Negev

Beer-Sheba, Israel

Sergej Zilitinkevich 
Division of Atmospheric Sciences, Department of Physical 

Sciences 

University of Helsinki and Finnish Meteorological Institute 

Helsinki, Finland



SBL EquationsSBL Equations

( )gf
t z

∂ ∂
= − × −

∂ ∂

U τ
U U e

z

F

t

z

∂

∂
−=

∂

Θ∂

2 pK
M

K T p T

EEE
K S

t C t C t

 ∂
= − +  ∂  

;
x z

M

y z

u u
K

u u

 
 = = −
 
 

τ S
��

2 sin ;f φ= Ω f

ph
g

e
U

×∇
=

�

)(zU

z

U

gU

TF



Why Turbulence?Why Turbulence?

87 1010Re
v

forceviscous

forceinertial
÷≈=∝

ν

l

87 1010Pe
v

termdiffusive

termadvective
÷≈=∝

κ

l



Total EnergyTotal Energy

S TKE UD



Total EnergyTotal Energy

S TKE UD

B

2 2

zB N u∝ −

" " " "S B=

25.0≈CRi

2 g
N

T z z
β

∂Θ ∂Θ
= ≡

∂ ∂
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SteadySteady--State Form of the Budget EquationsState Form of the Budget Equations
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SSBLBL in Presents of Gravity in Presents of Gravity 
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ConclusionsConclusions

- No critical Richardson number

- Reasonable turbulent Prandtl number from theory

- Reasonable explanation of scattering of the 

observational  data by the influence of  the large-

scale internal gravity waves.
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Mean field mean field equations: BLMean field mean field equations: BL--casecase
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