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ABSTRACT f

In this work, we investigate the potential of data-driven strategies to benefit from large-scale simulation/
renalysis datasets with a view to improving the reconstruction of sea level anomalies. We develop an
analog data assimilation model for the spatio-temporal interpolation of along-track satellite altimeter
data. We demonstrate that a multi-scale decomposition associated with a patch-based representation of
the 2D fields can lead to significant improvement compared with optimal interpolation and EOF-based
interpolation techniques for case-study region in the South Chinae Sea.
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We recently introduced the analog data assimilation (AnDA) [1] as a data-driven « model-free »
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assimilation model. Given a reference catalog of exemplars, it plugs an analog forecasting model

into a classic Ensemble Kalman filter or smoother. The analog data assimilation can reach state-of- k j
the-art reconstruction performance when the catalog of exemplars is large enough.
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AnDA may not apply to high-dimensional fields, such as 2D SSH
field, due to the curse of dimensionality. We then consider the
following two-scale decompositon of the SSH field
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M As sketched on the left, the large-scale component is estimated
using and optimal interpolation. We then apply AnDA to each
patch location. Overall, we apply a spatial averaging over
k:fboi(m J overlaping patches to derive the reconstructed field.
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Numerical experiments (OSSE) in the South China Sea
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Associated code

Conclusion and Future work
This study demonstrates the relevance of data-driven strategies for the r truction of SLA

fields from along-track altimetry data. We report significant improvement for the proposed patch-
based analog assimilation scheme compared to state-of-the-art models.

Python code available from https:// RMSE time series
github.com/rfablet 0,035
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0020 Future work comprises the evaluation of the proposed framework for different case-study
regi especially regarding its sensitivity to key parameters (e.g., the catalog of exemplars) and

other altimeter-derived sampling patterns, including future altimetry mission (e.g., SWOT).
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