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ABSTRACT 

A new approach based on the travelling salesman problem and simulated annealing is used to 
classify weather maps and to associate them with weather regimes. The usual classification 
methods are able to identify the preferred patterns of large-scale atmospheric flow. They fail, 
however, in characterizing the boundaries of various regimes which are generally a result of the 
geometrical constraints imposed by the chosen method. The method is aimed at overcoming this 
difficulty and helping to define the boundaries between weather regimes in order to study the 
characteristics of and transitions between these regimes. Weather regimes are derived from a 
series of 37 winters of 700 hPa geopotential height observations using the algorithm developed 
by Vautard (1990). The new approach is then applied to assign each observation to its corre­
sponding weather regime. It is shown that the method provides results which agree with the 
literature and helps to establish recurrence in agreement with observations. We then, speculate 
on the relationship which may link the boundaries of weather regimes to the transitions between 
these regimes. 

1. Introduction 

It is well-known from observations that the 
large scale atmospheric flow tends to remain quasi­
stationary for considerable periods around large 
scale flow patterns called weather regimes which 
are now fairly well documented. Kimoto (1989) 
defined weather regimes using local maxima of 
a multivariate probability density function and 
found large scale flow patterns that appeared 
repeatedly and persisted beyond synoptic time 
scales. Legras et al. (1987), Mo and Ghil (1988) 
and Molteni et al. (1988, 1990) used clustering 
algorithms to gather atmospheric flow patterns. In 
a related study Dole and Gordon (1983) defined 
weather regimes by a persistent anomaly of geopo­
tential height, i.e., as those situations where the 
absolute value at a key point exceeds a given 
threshold value for some minimum period of time. 
In spite of the different methods, large similarities 
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exist in fact between the patterns obtained by 
various approaches. 

The transitions between atmospheric regimes 
have been studied theoretically by Egger (1981) 
who used the Fokker-Plank equation for the 
probability density function of a barotropic sys­
tem when perturbed by a stochastic forcing. He 
discusses the frequency of occurrence and of 
switching of states located in the vicinity of two 
stationary states named as high and low index, as 
defined by Charney and DeVore (1979) which 
have the maximum frequency of occurrence. This 
probability of switching is linked with the proper­
ties of the boundary separating the potential wells 
of the unperturbed system in the phase space. 

Mo and Ghil (1988) investigated a clustering 
analysis based on the pattern correlations between 
anomalies of stream function, which correspond to 
using the cosine of the angle between two maps as 
clustering criterion. Applying this method to a 
long stream function time series obtained from a 
spherical barotropic model, they found 5 clusters 
among which the 2 largest exhibit blocking and 
zonal flow patterns respectively. They found that 
there is no direct transition between these two 






































