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ABSTRACT 

A spectral peak at a period of 30 days found in a certain EOF series is studied. A westward­
moving wave local to the North Atlantic has been found. The wave is often present and is rather 
intense. In half of the cases, it is associated with a blocking. The wave can then be described as 
a retrograde blocking in the Scandinavian-Atlantic sector. It is shown that the oscillation can be 
viewed as a mode of the non-linear barotropic atmosphere. Three fields are needed in order to 
simulate the oscillation, i.e., the mean field, an initial anomaly field and a forcing field. All three 
fields are determined with the aid of the adjoint method by requiring that the oscillation patterns 
simulated and observed must be as alike as possible. The three fields mentioned have been the 
unknowns of the problem and the oscillation observed has been the only known variable. 

1. Introduction 

The spectra of the empirical orthogonal func­
tions (EOF) of the 500 hPa height were studied in 
Rinne and Sarkanen ( 1985 ). The spectral peaks 
turned out to persist from sample to sample. 
A description of the phenomena lying behind the 
peaks was shown to be difficult without deeper 
study. This was true for the 16-day peak in the 
spectrum of the second EOF. The peak was finally 
associated with the classical 16-day wave. 

The aim of the present study is to find a descrip­
tion for the 30-day peak in the spectrum of the 
8th EOF. The corresponding height pattern is only 
significant in northern latitudes (the centre of 
action is at 25°W, 55°N). Because of this fact, 
and also because of the length of the oscillation, 
the 30-day peak cannot be directly associated with 
the well-known 40-50-day oscillation in tropical 
latitudes (Madden and Julian, 1971, 1972). 

One candidate for the present cycle does exist. It 
is the oscillation described by Sawyer ( 1970 ), who 
found a fluctuation, in the range of 15-60 days, 
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with an "average semi-amplitude" of 80 m at the 
500 hPa level over the North Atlantic. Sawyer 
suggested that the oscillation could be in some way 
connected with blocking. 

In the following, we first present how the oscilla­
tion was found in the spectra. The time series 
studied is then filtered in order to find single 
oscillations. These, in turn, are used to produce 
a composite description of spatial oscillation 
patterns. Finally, a dynamical explanation of the 
oscillation is sought by trying to simulate the life 
cycle of those patterns. Our approach can be com­
pared with the case of Rossby waves. The move­
ment ofa pattern (Rossby wave) on a background 
field (constant speed field) is forecast with a non­
linear (linear) barotropic model. An additional 
difficulty is that we do not know that background 
field. This must therefore be found. Here we will 
apply the adjoint technique. 

2. Spectral description of the cycle 

The pattern of the eighth EOF of the 500 hPa 
height is shown in Fig. 1. The EOFs were com­
puted from a large data set (totally 11876 daily/ 




























