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Summary of project objectives (10 lines max)

The project develops along with four main research topics that are summarized below: i) Stochastic
physics formulation and experiments, mostly using a North Atlantic-Arctic-Mediterranean
configuration of NEMO at multiple resolutions (1/4°, 1/12°, and 1/36°) or the global ORCA
configuration of NEMO (at 1° or ¥%°); ii) Altimetry data assimilation at high latitudes, focussing on the
use of high sampling rate (5Hz) altimetry datasets; iii) coupled data assimilation algorithms, using as a
target configuration a regional Earth system model; iv) weak-constraint four-dimensional data
assimilation algorithms and testing.

Summary of problems encountered (10 lines max)
NA

Summary of plans for the continuation of the project (10 lines max)
In the remaining months of the project, we plan to focus on additional experiments for improving air-
sea flux bias correction schemes.
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Summary of results

Topic iv) Weak-constraint Data Assimilation. This line of investigation has slightly changed from
the initial proposal, and we have focussed our research on bias correction methodologies for long-
term simulations. Two approaches were investigated: i) using climatologically averaged analysis
increments to correct systematic ocean model errors; ii) using neural networks to correct air-sea heat
fluxes, whose systematic error is assumed to be state-dependent. The first approach has been tested
in detail in conjunction with other bias correction schemes, it is now part of CIGAR reanalysis system
(http://cigar.ismar.cnr.it/) and documented in Storto and Yang (2024). A large part of the HPC
resources has been used to retune these schemes and run pilot reanalysis experiments. Secondly, we
have started preliminary experiments towards the neural network-based correction of air-sea heat
fluxes for long ocean model simulations.

Initial results are promising, and indicate the success of the online inference to correct air-sea heat
flux, as in SST data-assimilating experiments. We plan to extend these experiments in the remaining
months of 2024, and continue this line of research if the project continuation is granted.
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