
General relationships

ζ′ = kå ⋅ ∇ × uå ′ (∇ ) is 3-D nabla operator

ζ′ = ∇2
zψ′ (∇z ) is 2-D (horizontal) nabla operator

uå ′ = kå × ∇ψ′

ψ′ = ψ′B + ψ′U
p′ = p′B + p′U

System 1: The balanced equations

q (ψ′, p′) =
θ0z

ρ0
ζ′ −

fθ0z (1 − κ)
ρ2

0RΠ0θ̄0
p′ −

fθ0z

ρ0RΠ0θ̄0

θ0

Π0z

∂
∂ z (κΠ0

p0
p′)

  

+
f g

ρ0cpΠ̄2
0z

∂ 2

∂ z2 (κΠ0

p0
p′) −

2f gΠ0zz

ρ0cpΠ̄3
0z

∂
∂ z (κΠ0

p0
p′)

  

Π0 = ( p0

100000)κ
q (ψ′, p′) = q (ψ′B, p′B)
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System 2: The unbalanced equations

q¯ (ψ′, p′) = ∇z ⋅ (fρ0∇zψ′) − ∇2
zp′

q¯ (ψ′, p′) = q¯ (ψ′U , p′U)
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