
EMS Annual Meeting Abstracts
Vol. 13, EMS2016-104-1, 2016
16th EMS / 11th ECAC
© Author(s) 2016. CC Attribution 3.0 License.

EMS Annual  Meeting

European Conference on Applied Cl imatology     
    

    
    

    
    

    
    

   
   

   
   

   
   

   
   

   
   

   
    

    
    

    
     

     
      

       
         

                                                                                             
                                                                            E

C AC
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Atmospheric mid-latitude circulation is dominated by a zonal, westerly flow. Such a flow is generally symmetric,
but it can be occasionally broken up by blocking anticyclones. The subsequent asymmetric flow can persist for sev-
eral days. We apply new mathematical tools based on the computation of an extremal index in order to reexamine
the dynamical mechanisms responsible for the transitions between zonal and blocked flows. We discard the claim
that mid-latitude circulation features two distinct stable equilibria or chaotic regimes, in favor of a simpler mecha-
nism that is well understood in dynamical systems theory: we identify the blocked flow as an unstable fixed point
(or saddle point) of a single basin chaotic attractor, dominated by the westerlies regime. We also analyze the North
Atlantic Oscillation and the Arctic Oscillation atmospheric indices, whose behavior is often associated with the
transition between the two circulation regimes, and investigate analogies and differences with the bidimensional
blocking indices. We find that the Arctic Oscillation index, which can be thought as a proxy for a hemispheric aver-
age of the Tibaldi-Molteni blocking index, keeps track of the presence of unstable fixed points. On the other hand,
the North Atlantic Oscillation, representative only of local properties of the North Atlantic blocking dynamics,
does not show any trace of the presence of unstable fixed points of the dynamics.


