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Some simple baroclinic instability solutions: 
– Eady, Juckes 

 

Some simple Rossby wave solutions: 
– 2-d Euler, surface QG 

 

An axisymmetric model of baroclinic instability 



2-d Euler dynamics 

(or 2-d incompressible flow, or barotropic vorticity dynamics, or ...) 



Rossby waves I: Uniform gradient 
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Rossby waves I: Uniform gradient 
Chang &  
Orlanski (1993) 
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Rossby waves II: Front 
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Basic state: 2-d Euler 



Rossby waves II: Front 
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Rossby waves II: Front 
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2-d Euler 



Rossby waves III: Rankine vortex 
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2-d Euler 
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Frontal waves Rankine vortex 
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QG dynamics 

QGPV: 
 
 
 

In the interior: 
 
 
 

At horizontal boundaries: 
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Surface QG dynamics 



Surface QG waves I: Uniform gradient 
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Surface QG waves II: Front 
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Surface QG waves II: Front 
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Basic state (3-d fields): 
Surface QG 



Surface QG waves II: Front 
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Surface QG 



Surface QG waves III: Rankine vortex 
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Surface QG waves III: Rankine vortex 
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The axisymmetric model 
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The axisymmetric model 
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The axisymmetric model – summary 

Analytic model, similar to Eady/Juckes models 
 
Growth rates of similar order of magnitude to Eady 
 
Wide range of basic states can be explored 
 
Questions: 
 Is there a simple ‘Eady growth rate’ diagnostic for this model? 
 What does the nonlinear wave breaking look like? 
 What is the zonal mean state after wave breaking? 


