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We present unique reconstruction of global sea level from 1023 tide gauge records.
Why it is unique? All previous assessments of global sea level rise have been done
estimating linear trends from limited number of individual long- term time series. We
have developed a new ‘virtual station’ method to overcome geographical bias and
which can quantify the uncertainties due to representativity issues of the used stations.
How good is the reconstruction? Our global sea level trend estimate of 2.4ś 1.0 mm/yr
for the period from 1993 to 2000 is comparable with the 2.6ś 0.7 mm/yr sea level
rise calculated from TOPEX/Poseidon altimeter measurements. However, we show
that over the last 100 years the rate of 2.5ś 1.0 mm/yr occurred between 1920 and
1945, is likely to be as large as the 1990s, and resulted in a mean sea level rise of 48
mm. What is new? We demonstrate that advanced statistical methods improve error
estimations and reduce uncertainties for calculation of regional and global sea level
rise. In contrast with linear trends, where the rate of mean sea level rise is constant,
our results reveal the evolution of global and regional sea level rise during the past
200 years. We show as well that changes in sea level are not uniformed; smoothed by
the 30 year SSA window, the trends from the different ocean regions show slightly
dissimilar patterns and still demonstrate some low-frequency variability.


