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ABSTRACT 

The data pertaining to transitions between weather regimes grouped in 3 clusters are analyzed. 
Evidence that the dynamics of transitions between the regimes is not a first order Markov 
process is presented on the basis of the properties of residence time distributions. This conclusion 
is corroborated further by an entropy analysis revealing that the process is characterized by 
long range temporal correlations. Simple models of this behavior are developed and the 
repercussions on the problem of prediction are discussed. 

1. Introduction 

The atmosphere tends to organize in relatively 
persistent and recurrent circulation patterns. 
These weather regimes are being identified and 
classified since the early part of the century accord­
ing to the space and time scales of interest and to 
the degree of refinement and detail of the pattern 
considered (see, for instance, Barry and Perry, 
1973). An analysis of this type based on the 
phenomenology of synoptic processes led to the 
well-known 21 Grosswetterlagen of the European 
North Atlantic region. A less refined classification 
was obtained later by Hess and Brezowsky ( 1977) 
by considering a lumping into 3 types of atmo­
spheric circulation: zonal, meridional and mixed. 
More recent methods are based on the phase 
space description in terms of a prescribed number 
of empirical orthogonal functions, where a cluster 
analysis is carried out to identify distinct flow 
configurations (Molteni and Tibaldi, 1990; Cheng 
and Wallace, 1993; Toth, 1993). 

One of the motivations behind the pattern 
recognition and classification of meteorological 
fields into a finite number of 'symbols' is the 
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possibility to carry out statistical predictions 
beyond the predictability time of the fine scale 
atmospheric variables. A classical way of tackling 
this problem is, given a sufficiently long string of 
weather types, to estimate the mean residence time 
of the atmosphere in the vicinity of a given type 
as well as the probability of transition between 
clusters. In this way a two-step transition probabil­
ity matrix is constructed and this information 
together with the assumption that the underlying 
coarse grained dynamics defines a Markov pro­
cess lead to well defined statistical predictions 
(Fraedrich and Muller, 1982; Spekat et al., 1983). 
On the other hand, it has been shown recently 
that the lumping of an initially continuous multiv­
ariate system (the atmosphere) into a finite number 
of heuristically chosen states (the clusters) gives 
rise, in general, to a non-Markovian dynamics 
(Nicolis and Nicolis, 1988; Nicolis, 1990). The 
very possibility to carry out long term predictions 
is, therefore, highly dependent on the character of 
the underlying dynamics. 

The purpose of the present paper is to reconstruct 
some aspects of the dynamics underlying a set of 
data pertaining to the daily succession of weather 
regimes. In Section 2 the data set is presented and 
a preliminary statistical analysis is carried out. 
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