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Assume
∂
∂t

1
2

ρ ′ q 2 = 0 .   Then

′ S = 0If , ′ W ′ q = 0
(no interaction with mean)

Balence between upward
and downward transports

downgradient transport
dominating

If ′ S = − k ′ q (nudging to the mean),
bulk dissipation 

ρ ′ q ′ S < 0

ρW ′ q 
∂q 
∂z

< 0Then

∂ρ
∂t

+ ∇H ⋅ ρv( )+
∂
∂z

ρw( ) = 0

∂q
∂t

+ v ⋅ ∇H ′ q + w
∂ ′ q 
∂z

+ w
∂q 
∂z

= S

Compuitational dissipation (and dispersion coupled with nonlinear cascade)

produce artificial downgradient transport.

BALANCE AND IMBALANCE BETWEEN UPWARD AND DOWNWARD TRANSPORTS


