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ABSTRACT

The impact of different regional atmospheric factors on the past Baltic Sea level variations (200 years b.p.)
are estimated by statistically analysing the relationship between Baltic Sea level records and observational
and proxy-based reconstructed climatic data sets. The results indicate that Baltic Sea level variations on
decadal and longer scales are strongly influenced by atmospheric forcings, but the influence of different
large-scale forcing factors on sea level vary geographically. While the decadal sea level variations in the
northern and eastern Baltic gauges are strongly influenced by the atmospheric circulation, the decadal
variations in the southern Baltic Sea can be (statistically) better explained by area-averaged precipitation.
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The Baltic Sea is one of the largest brackish seas in the world and with its complex coastline and bathymetry R mas e naoe e 22 0)
a clear example of a complex coupled ocean-atmosphere-land system. Sea level variations at inter-annual to
decadal timescales are generally believed to be caused essentially by variations in wind forcing, in particular
(although not exclusive) by the Sea level pressure (SLP) pattern of the North Atlantic Oscillation (NAO).
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Strategy | Statistical downscaling approach Strategy Il Trend analysis
Application of linear regression models (transfer functions) to Baltic Sea level shows a mean annual cycle (min early spring, max
establish statistical relationships between Sea-level (sl) as winter). The amplitude (max -min) ranges between 10-30cm and
predictand (regional scale dependend variable) and large scale increased in the 20th century by ~0.8mm/year. The magnitude of
climate fields (pc) as predictors (independent variables) the trends is almost spatially uniform (Fig.5).
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Conclusion

The analysis of the statistical relationships between sea-level and climatic datasets yield a clearer picture of the main climatic factors responsible
for sea-level variations at decadal and centennial timescales. This is essential to understand the future regional sea-level changes under global
climate change. The results indicate that the influence of the analysed atmospheric forcings vary geographically. Northern and eastern
are strongly influenced by the atmospheric circulation (SLP), southern Baltic variations can be (statistically) better explained by area-
averaged precipitation. Establishing these statistical relationships in the observational record also allows an estimation of regional climate
change by statistical means through the application of the transfer functions to corresponding output of global climate model simulations
(Hunicke, 2009). The presented estimations comprise only a partial contribution of the selected large scale regional factors and an estimation of
the total regional sea-level rise has to consider other factors such as the isostatic contribution to relative sea-level changes and substantial
changes in sea-ice cover and global sea-level rise.
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