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Vector Derivation of Geostrophic Vorticity 
 

The vorticity of the geostrophic wind is found by performing a  

 ×∇⋅ pk
r

  on φpgo kVf ∇×=
rr

. 

 ( ) ( )φppgop kkVfk ∇××∇⋅=×∇⋅
rrrr

. 

Noting that 

 gg Vk
rr

×∇⋅=ζ , 

 ( )φζ ppgo kkf ∇××∇⋅=
rr

. 

 
Earlier we found that 
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so 
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Finally, 

 φζ 2

pgo kkf ∇⋅=
rr

, 

and, 
  
. 
 

The geostrophic vorticity is determined by just the geopotential. And the 
curvature of the geopotential determines whether the vorticity is positive or 
negative. As one would expect, the maximum positive geostrophic vorticity 
occurs were the curvature is most positive, along the trough axis. Similarly, the 
maximum negative geostrophic vorticity occurs were the curvature is most 
negative, along the ridge axis.
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pgof ∇=
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  T    R      T 
slope:                       +                      -                      + 
curvature:     +                     -                     + 
vorticity:        +                     -                     + 


