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The Global Ocean Data Assimilation Experiment (GODAE) set a goal to predict ocean mesoscale eddy circulation. This goal was achieved by the nadir altimeters from TOPEX / Poseidon through Jason-1.
The numerical ocean models were of resolution to represent mesoscale physics, and the satellite observations roughly resolved the eddy features.

Now computers run numerical ocean models representing much smaller scales. Observing systems have advanced with the demonstration of SWOT. We experience patchy dense data. Joined with
Intensive in-situ campaigns, this occurs horizontally and vertically.

We adapt daily to patchy dense data. Horizontal adaptation was demonstrated during the Sub-Mesoscale Dynamics Experiment (S-MODE) and has been implemented into operational ocean prediction
systems. A key componentis the daily mapping of resolved scales. Extending vertically separates satellite and in situ observations.

During the SWOT cal/val period, the adaptive scale approach and the prior standard approach were run side-by-side for evaluation. Compared to the in-situ observations, the adaptive approach reduced
steric height error variance by more than 50%. Such evolution in observation application carries forward the ability to adapt to changes in the future.
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Compensating vertical structure challenges
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