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Total Budget Equations for SBL Total Budget Equations for SBL 

2 2Fz F
z z

DF Φ
D u C E

Dt z z
θ θβ

∂ ∂Θ
+ = − − +

∂ ∂

K K
z K

DE Φ
F D

Dt z
β

∂
+ = Π + −

∂

Pz
PP DF
z

Φ

Dt

DE
−−=

∂

∂
+ β

( )gf
t z

∂ ∂
= − × −

∂ ∂

U τ
U U e

z

F

t

z

∂

∂
−=

∂

Θ∂

2

MK SΠ =

)(zU

z

U

gU

TF

2

2PE E
N

θ

β
=



Total EnergyTotal Energy

S TKE UD

B
2

2
1 θ θD

2 2

zB N u∝ −

BS =

25.0≈CRi

Deardorff (1970)
22 θβ+



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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