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ABSTRACT 

The horizontal variation of the sea level variability for periods between a few days and several 
years has been investigated using daily means of sea level records obtained along the coasts of 
Sweden in the period 1977-1987. Motions on these periods are forced, either "externally" by 
the varying sea level outside the mouth and the freshwater supply, or "internally" by varying 
air pressure, wind and density in the Baltic Sea. Free, natural oscillations (seiches) of the Baltic 
Sea are generally considered to have periods from two days and shorter, and may thus contribute 
some variance to the daily means of the sea level and by that to the studied motions. The 
externally and internally forced contributions to the sea level records in the Baltic Sea are 
separated using a model for the externally forced contribution. The externally forced sea level 
variations explain most of the variance for periods longer than one month, and between 50 and 
80% of the total sea level variance in the Baltic Sea with maximum in the central parts (the 
Stockholm area). It is also found that for periods shorter than about one month the internally 
forced oscillations are kinematically similar to those occurring in the first natural seiche mode 
in a closed Baltic Sea, with maximal variability in the extreme north and south, and minimum 
in the Stockholm area. For longer periods, however, the internally forced oscillations are kine
matically similar to those occurring in an open bay with increasing amplitudes from the mouth 
and inwards. The shift in the kinematics of the internally forced oscillations is explained by the 
limited transport capacity of the straits in the mouth for "high frequency" motion. 

1. Introduction 

Massive sea level recording started in the Baltic 
Sea in the second part of the nineteenth century, 
mainly in order to make possible estimates of the 
rate of post-glacial rebound. As a result of this, a 
large portion of the longest sea level records in 
the world have been obtained along the coasts of 
the Baltic Sea. A lot of analyses of the apparent 
land uplift, i.e., the sea level trend relative to an 
earth-fix point, and the variability at certain fre
quencies have been published, see Lisitzin ( 1974) 
for a summary of earlier work. From disparate 
measurements in Stockholm, Ekman (1988) put 
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together the world's longest continuing sea level 
record which starts in 1774. Dividing this series 
in two parts he could show that the eustatic sea 
level rise during the last century is about 1 mm 
yr- 1 greater than in the previous century. The 
Stockholm sea level record has also been used to 
show the presence of large secular changes of the 
amplitudes of the annual, semi-annual and pole
tide periods (Ekman and Stigebrandt, 1990). It 
was argued that the changes of the amplitudes of 
these long periods were imported from the North 
Sea by the co-oscillating Baltic Sea. 

Early in the present century, scientists began to 
use sea level records to study variations in the 
volume of the Baltic Sea. The studies showed that 
most of the low-frequency variability of the Baltic 
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