Improving the short-range forecast of storm surges in the Southern-West Atlantic Continental Shelf
using EnSRF data assimilation
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ABSTRACT

The assimilation of tide gauge and altimetry data into a 2D-barotropic numerical model for the Southern-West Atlantic Continental Shelf (SWACS) is presented in this work. For this, 4-day ensemble prediction system “Model for Storm Surge
Simulations'" (MSSS, Dinapoli et al.,, 2021a) was implemented. MSSS was forced with the astronomical tide; daily continental discharge observations and the atmospheric variables of GEFS from NCEP. Tidal gauge and altimetry data were sequentially
assimilated for 6 h every 1 h using the Ensemble Square Root Filter (EnSRF). Results show that EnSRF's innovations produce a positive impact upon the forecast skill up to 1.5 days, then it is purely driven by the external forcing. Larger improvements
(errors up to b5%) were observed at the northern SWACS where more chaotic processes forced by the atmospheric circulation explain a large part of the sea surface height variability. At the southern SWACS no larger improvements were found because of
the strong tidal dynamic. Our results prove that the incorporation of EnSRF into MSSS can significantly improve the forecast of sea surface height in the SWACS and, evenmore, the accuracy of the short-range detection of storm surges.
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