Error estimation of the regional mean sea level trends from altimetry data
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The global mean sea level (MSL) provided by satellite altimetry (TOPEX/Poseidon and Jason-1) is used as the reference to calculate the ocean elevation. From these data updated with the best geophysical corrections and the best altimeter data, a global rate of 3.4 mm is obtained over the 15 year period from 1993 to 2009 applying the post glacial rebound (MSL aviso website http://www.jason.oceanobs.com/msl). Besides, the regional sea level trends bring out an inhomogeneous repartition of the ocean elevation with local MSL slopes ranging from +/- 10 mm/year (see figure below).
In this study, we have analyzed and estimated the different errors which can impact the regional MSL trends. The potential drifts detected in the orbit models and in the geophysical corrections as the wet troposphere and atmospheric corrections are the main sources of error impacting the MSL trends. The use of different orbit solutions provided by JPL, CNES and GSFC allowed to estimate the MSL slope uncertainty, highlighting a north/south hemispheric effect on the regional MSL slope close to +/- 2 mm/year. Concerning the geophysical corrections, a similar method is applied using different meteorological models (NCEP, ECMWF, ERA40) bringing out regional MSL slope error close to +/- 1 mm/year. Other sources of regional slope discrepancies have been registered and estimated as the error due to the sea surface height (SSH) bias to connect the different MSL time series provided by Jason-1 and TOPEX, but also by TOPEX using altimeter-A and altimeter-B. The SSH bias is indeed associated with an error leading directly to an error on the MSL trend calculation. 
Finally, the combination of each error provides an error estimation of the regional MSL trends. Using a statistical approach from an inverse method (Bretherton et al;, 1976) allows us to calculate a map of these realistic errors with a confidence interval.
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