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Primary response to forcing: a change in frequency of occurrence of the two 
Lorenz regimes. (Palmer and Weisheimer, 2011 GAFD)
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Probability that clusters are not produced from a chance sampling of a gaussian

RMS error of simulated clusters against ERA 

Athena: AMIP runs





Experiments with the Lorenz ‘96 System
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Impact of 
stochastic physics 
in ECMWF System 

4 Seasonal 
Forecasts





Stoch Off – Stoch OnMJO



ECMWF

Edward Norton Lorenz (1917-2008)

I believe that the 
ultimate climate 
models..will be 

stochastic, ie random 
numbers will

appear somewhere in 
the time derivatives 

Lorenz (1975).


