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POSTER TEXT

Adjoint modeling of the coupled ocean and sea-ice state
NASA’s Estimating the Circulation and Climate of the Ocean, Phase II (ECCO2) project aims to produce a best-possible, time-evolving synthesis of most available ocean and sea-ice data at a resolution that permits ocean eddies.  ECCO2 syntheses are obtained via least squares fit of a global, full-depth-ocean, and sea-ice configuration of the Massachusetts Institute of Technology general circulation model (MITgcm) to the available satellite and in-situ data.  A major milestone was reached recently with the completion of an adjoint model of the full-fledged dynamic/thermodynamic MITgcm sea-ice component.  The availability of the adjoint model enables answers to questions such as what model variables control sea ice export from the Arctic Ocean.  The adjoint model also enables coupled ocean and sea ice state estimation.  ECCO2 is sponsored by the NASA Modeling, Analysis, and Prediction (MAP) Program.
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What controls ice volume flux through Lancaster Sound?  The figure shows adjoint sensitivities of sea ice export through Lancaster Sound to sea ice thickness at prior times for free-slip and no-slip boundary conditions.  In general, an increase in ice thickness upstream of Lancaster Sound increases the ice export but with large differences between the free-slip and the no-slip solutions.  Martin Losch, AWI
SC08_Menemenlis_D_Seaice_2.pdf
Where does the ice flowing through the Fram Strait come from?  The figure shows adjoint sensitivities of sea ice export through Fram Strait to sea ice thickness at various prior times.  The dominant patterns reflect the advective pathways of sea-ice through the Arctic Ocean.  Patrick Heimbach, MIT
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Sea ice thickness in October 2006 and 2007 from a partially constrained ECCO2 solution.  White lines show observed sea ice extent.  The ECCO2 solution realistically captures the 2007 sea ice minimum and can therefore be used to study the processes responsible for observed sea ice retreat.  An Nguyen, JPL

