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WHY COLD CORE RINGS LOOK STABLE 
Geophys. Res. Lett, 2015, v. 42 

 A middle layer with uniform PV reduces the growth rate of baroclinic 
instability of circular compensated vortices in contrast to 2L models 

 
 Weakly supercritical compensated eddies equilibrate in carousel multipole 

structures with slightly elongated upper core balanced by a self-induced 
strain by the deep partners.  
 

 Medium supercritical eddies evolve towards long-lived corotating tripolar 
states with pulsating partners similar to 2D tripoles 
 
 

 What is the bifurcation structure  of eddies  
     on the way to break into baroclinic dipoles  
     found in the lab and model simulations? 
 
       
  

 



Warm core ring (Ro = 1/6,  R = 6/7) in 3L and 2L models 









SELF-ELONGATION and SELF-INTENSIFICATION  
Geophys. Res. Lett, 2016, submitted 

 The upper core elongation is self-induced by the strain in the deep partners 
rotating with proper phase   

 
 Equilibrated tripolar state is possible when the elongated upper core and 

deep partners stay in perpendicular directions 
 
 Deep corotation leads to self-intensification of vortex flow in the upper core 

where the flow is approaching nearly solid-body rotation 
 

 Further break into baroclinic dipolar couples (hetons)  
       remains enigmatic being sensitive to model details. 

 
 

                                    

 



 



Jets and Eddies in  
the Northwest Corner 

The North Atlantic Current (NAC) 
travels northward east of the 
Grand Banks until approximately 
50°N where it makes a sharp turn 
to the east.  
 
Previous analysis of sea level 
variability in this region, known as 
the Northwest Corner, showed a 
quasi-regular production of 
anticyclonic eddies playing an 
important role in the air-sea heat 
exchange.  
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Mean MODAS sea surface height with elevation 
scale on the right in meters. The inshore edge of 
the NAC and SPF is indicated by a dynamic height 
contour at 0.6 m while the contour at 0.85 m runs 
along the principal baroclinic flow.  Close together 
along the NAC they separate just south of the 
NWC. FC = Flemish Cap, GB = Grand Banks. 
2000 and 4000 m isobaths shown. (From Woityra 
and Rossby, 2008.) 



 



Vertical section of meridional velocity across 
the eddy and deep velocity field (HYCOM) 



                              Generalized thin jet     
                               theory (DSR 2015) 
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