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Abstract

This study presents a case of ocean circulation simulation incorporating satellite sea level data through data
assimilation. The built-in four-dimensional variational (4D-Var) data assimilation scheme of ROMS was employed,
assimilating gridded satellite sea level products from the Copernicus Marine Service at 00:00 UTC daily. The modeling
period spans from July 2018 to April 2019 and covers the regional seas surrounding Taiwan. The assimilation process
iteratively adjusted the model's initial and boundary conditions by simulating a linearized dynamical model to obtain
optimal initial and boundary conditions. These optimized conditions were then used to initialize and constrain the full
nonlinear model, producing analysis fields. The sea level in the analysis closely matched the assimilated satellite sea level,
while the associated current, temperature, and salinity fields remained dynamically consistent. The analysis fields were
compared with current measurements from five moorings deployed east of Taiwan during 2018-2019. From September
to November 2018, the unassimilated model showed large discrepancies on the 100-m currents measured by the three
onshore moorings, whereas the assimilated results were more consistent with observations, indicating improved accuracy
due to data assimilation. Similarly, better agreement was observed at the offshore moorings from mid-November to
December. This study will also present the impact of data assimilation on modeling the Kuroshio transport and its central

position.
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