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The comparison of model-based sea level changes with observed changes is important for identifying uncertainties
in models as well as observations. Meyssignac et al. (2017) and Slangen et al. (2017) used the output of 12 climate
models from phase 5 of the Climate Model Intercomparison Project (CMIP5) to compare simulated total sea level
changes to observed estimates from global sea level reconstructions and sparsely distributed individual tide gauges
over the 20th century. Here, we complement these previous studies by comparing the same model-based estimates
of total regional sea level change to that observed by satellite altimetry over the period 1993-2015. On these
relatively short time scales, internal variability plays an important role and possibly governs the spatial patterns of
sea level changes.
The ensemble means of the model-based sea level changes associated with dynamic sea level, atmospheric
loading, glacier mass changes, and ice sheet surface mass balance contributions are summed with observations of
groundwater depletion, reservoir storage, and dynamic ice sheet mass changes. The results are compared to the
total observed change from the ESA-CCI dataset corrected for the GIA signal. To assess whether a forced signal
is detectable in the model-based estimates of regional sea level change, the output is also compared to the strength
of internal variability as derived from unforced control simulations. To further minimize the noise due to internal
variability , zonal averages are produced. We find that, in all ocean basins, simulated zonally averaged sea level
changes compare well with their observational counterparts, their differences lying mostly within the range of
internal variability. We also find, that the simulated zonally averaged sea level rise over the period 1993-2015 is
outside the range of internal variability revealing that the zonally averaged sea level changes observed since 1993
are dominated by the externally forced signal.
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