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Objective Conclusions

-Significant increase in Antarctic sea ice volume over 1980-2008...

-...resulting from positive and negative contributions in the Southern Ocean...
-... according to a global ocean/sea ice model reconstruction with assimilation
of sea ice concentration (ensemble Kalman filter, multivariate)

-Antarctic sea ice volume trends patterns resemble those of sea ice extent

-This is a first attempt. Only the ice concentration is assimilated, and the
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1. Puzzling Antarctic sea ice

In a global warming context,

Attempt to reconstruct the recent decadal variability of the
Antarctic sea ice volume by statistical-based combinations of
observations and model hindcasts, emphasizing the regional
contributions of the different sectors in the Southern Ocean.

Arctic sea ice... Antarctic sea ice...

-extent is rapidly shrinking, -extent is slightly expanding,

-concentration trends distribution is heterogeneous,

-concentration trends distribution is relatively

homogeneous, -is not sufficiently sampled to derive robust trends of sea ice

-is thinning almost everywhere, thickness,

-simulated by models follows the same -simulated by coupled climate models shows contradictory

negative trends, trends,

-changes are significant. -changes are not systematically significant.
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Observed trends of Arctic (left) and Antarctic (right) sea ice concentration, 1980-2008. Contours indicate 95% significance levels of the trends sea ice concentration data: Comiso, 2008

2. EnKF data assimilation 3. Collateral benefits

The Ensemble Kalman Filter ese, o Note that... By the nature of the EnKF, the assimilation

sice  concentration | | of a variable i has an impact on any other
X° — xf + K (d — H )(]c ) only is assimilated variable j as long as i and j are correlated.
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Possibility for cross-variable improvements (e.g. sea ice thickness through concentration)

4. SH volume changes
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