The Vorticity equation

Consider the isobaric form of the horizontal momentum equations:
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Where ω = dp/dt is the equivalent of vertical velocity in pressure coordinates.
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, the vertical component of vorticity. 
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But 
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This is the vorticity equation.

(+f is termed the absolute vorticity, as opposed to the relative vorticity which is ( alone.  
The two terms on the right hand side are called the tilting terms. They capture the effect of tilting the (potentially much bigger) horizontal vorticity vector into the vertical, and on small scales (like thunderstorms) they are dominant terms. However, on the large scale (u/(p and (v/(p are related through the thermal wind equation to the horizontal temperature gradient. Away from fronts, (pT is small, which allows us to disregard the tilting terms. Thus, equation 5 simplifies to:
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This is the barotropic vorticity equation. Barotropic means no horizontal temperature gradients, therefore uniform wind with height (∂U/∂p=0). Large anticyclones are almost barotropic.

Its opposite is baroclinic. Fronts are sometimes called baroclinic zones and the formation of depressions on them is known as baroclinic instability.
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