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A healthy mix of science applications for the high-res solutions is developing, with particular
emphasis on eddy processes, polar regions, and ecosystem dynamics.

Forward and adjoint model development is progressing at a good pace and the utilization of
these tools is spreading to other groups.

The first-ever adjoint-method optimization of a global, eddying, ocean and sea ice model is
underway. This optimization is the technical centerpiece of ECCO2.

Meeting agenda and presentations at http://ecco2.jpl.nasa.gov/meetings/2009/ECCO2


http://ecco2.jpl.nasa.gov/meetings/2009/ECCO2/
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Ongomg ECCO2 applications pertaining to polar processes

A. Nguyen
Formation of Arctic upper halocline
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Ongoing ECCO2 applications pertaining to ecosystem dynamics
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J.-M. Campin et al.
, MITgcm forward model

Latest News and Features
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High-resolution nesting
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Exchange of expertise and technology with other projects
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Some proposed future work

- R. Gross: Oceanic angular momentum for earth rotation studies

- D. Moroni: Improved wind stress parameterization and constraints
- P. Heimbach: Northern Ocean State Estimation (NOSE)

- C. Hill: Petascale Arctic, Atlantic, Antarctic Virtual Experiment (PAVE)

Tuesday afternoon round table discussion

CS510 adjoint

- analysis of existing solution: need to demonstrate noticeable beneficial impact
- additional data constraints: MDT, GRACE, sea ice, QuikSCAT

- additional controls: spatially varying GM and cross isopycnal mixing

- improved minimization algorithm: parallelization, smoothing, and L-BFGS

- after Ocean Sciences longer optimization period and entrain early science users

Forward model solutions

- merge optimized Arctic and Antarctic (including ice shelf cavities) in the global solution
- more (budget terms, SBO) and higher frequency diagnostics for science applications

- improved parameterizations (bottom BL, submeso, Winton, tides, surface fluxes)

- experiment with JRA25 and ERA-interim surface boundary conditions

- higher resolution (vertical, horizontal, Arctic, Atlantic, Antarctic, and global)



2009 ECCO2 meeting summary and future focus areas

Meeting summary:

- Healthy mix of science applications (eddy processes, polar regions & ecosystem dynamics)
- Vigorous forward and adjoint model development (shared with community)
- First-ever adjoint-method optimization of global, eddying, ocean and sea ice model

ECCO2 project is on track to demonstrate practicality and scientific
usefulness of global, eddying, ocean and sea ice state estimation.

Suggested future focus areas:

(i)Additional data constraints (e.g., scatterometer, gravity, surface salinity & sea ice data) and
control parameters (e.g., along and cross-isopycnal mixing)

(ii)Quantitative description of model-data differences, attribution to model and data errors, and
development of empirical and physical models for these differences

(iii)improved representation of polar and subpolar processes (e.g., sea ice dynamics, ice-shelf
ocean interactions & deep and intermediate water mass formation mechanisms)

(iv)Increased horizontal and vertical resolution (regionally and globally)

(v)Support rich set of science applications (e.g., sea level change, hydrological cycle, polar
oceans, sea ice, land ice & atmosphere interactions, evaluation of IPCC solutions predictability
and prediction, formal uncertainty quantification, ecosystem dynamics, ocean biogeochemistry
studies & the ocean carbon cycle)
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ECCO2 and SWOT
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Is the real ocean behaving like this? A question to be answered by SWOT.

Will use the 1/16° simulation to study the sampling capability of SWOT for:
- observing the evolution of the field and
- estimating the 3-dimensional circulation of the ocean and transports.



