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Quasi-geostrophic vorticity and thermodynamic equations

∂
∂t

+ v ⋅∇
 
  

 
  ζ + f( )             = 0− ∂ω

∂p
f0 (1)

∂
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+ v ⋅∇
 
  

 
  θ − σ ω = 0

σ ≡ −
∂θ0

∂p
where where

∂v
∂p

⋅∇θ = 0 for geostrophic v has been used.

(2)

Quasi-geostrophic potential vorticity equation, (1) - (2)

∂q
∂ t

+ v ⋅ ∇q = 0

q ≡ f +ζ −
∂
∂p

f0

σ
θ 

 
 
 

2.  WAVE/MEAN-FLOW INTERACTION AND NONINTERACTION

(Friction and diabatic effects omitted.)

REVIEW OF THE CONTINUOUS CASE

− ∂ω
∂p

f0

( An example of the First Kind )


