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ABSTRACT 

The variability of the severity of ice winters in the Western Baltic between 1879 and 1992 is 
statistically investigated using a time series of the accumulated areal ice volume (or V Al:) from 
the Baltic coast of Schleswig-Holstein. Lowpass filtering of the original time series shows the 
level of ice production in the mid 1980s to have been the same as that almost 100 years ago. 
A vivid interpretation is made possible of the variations in ice production by classifying V Al: 

according to ice winter severity types. The increased variability of ice production since the 1920s 
is seen in the more frequent occurrence both of very strong and weak ice winters, while moderate 
and strong ice winters have decreased. The time series of the accumulated areal ice volume is 
negatively correlated with a temporally corresponding series of the NAO winter index, a 
measure of the strength of the zonal atmospheric circulation above the North Atlantic. Pearson's 
correlation coefficient, rp = -0.47, exceeds the 99.9 % confidence limit. In addition, a con­
tingency table analysis revealed that this inverse correlation is due to the preferential occurrence 
of (a) weak ice winters with strong westerlies (NAO winter index > 1) and (b) strong to very 
strong ice winters with weak westerlies (NAO winter index < -1 ). 

1. Introduction 

1.1. Background 

The question of interannual and long-term 
variations in the amount of ice in the Baltic Sea 
is not only of economic interest (to what extent 
is shipping restricted in the winter?). It is also 
gaining in importance owing to looming global 
warming because sea ice is a sensitive indicator of 
climate change. 

Previous investigations have been based on the 
time series of the annual maximum ice extent in the 
Baltic Sea dating back to 1830 (e.g., Alenius and 
Makkonen, 1981; Lepparanta and Seina, 1985). 
This parameter is a useful measure of the severity 

* Corresponding author. 

of the sea ice season in the Northern Baltic Sea. 
However, by definition, ice extent includes occa­
sionally extensive areas of open water within the 
ice limits. Sea ice volume is potentially a more 
meaningful measure as it also reflects the thickness 
of the ice. No long-term ice volume record exists 
for the entire Baltic Sea, however, as neither actual 
ice area (ice extent minus open water) nor ice 
thickness were routinely observed before 1970. 
It is only for a small subregion, the Baltic coast 
of Schleswig-Holstein, that a volume- or mass­
related sea ice series could be reconstructed back 
to 1879. 

1.2. Significance of VAl:. 

This analysis of the sea ice season along the 
Baltic coast of Schleswig-Holstein is based on areal 
ice volume VA, i.e., the ratio of ice volume ( V) to 
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