Using Wind Stress Divergence and a Monte Carlo framework as a constraint for SSHA Validation .«
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This study establishes large-scale forcing field required for high-resolution analysis: divergence of the Ekman Transport (DiV(M)). I
1. Validation: Compare modeled confidence maps directly against high-resolution, observed SSH data from Sentinel-6 Workflow f_or Sentinel data comparison: transport diverges (pU”S away from an area), water
data as well as SWOT (KaRIN). Input: Sentinel-1 Ground Range Detected (GRD) SAR (=10 m _
2. Probabilistic Wind Stress (7) Input: Transition from the scatterometer-derived T(ASCAT) to a high-resolution, resolution) must rise from below to replace the mass. We
probabilistic 7T field derived directly from t Sentinel-1 SAR data using the OceanSAR-1 Foundation Model. calculate the WE for each of the 1,000 runs.
Choose a standard, published formula that relates CD to U10 (e.g., a recent wave-dependent model) Processing: OceanSAR-1 Foundation Model (CNN/Transformer) WE= VvV - M
- - o " - -0 -C )2 Output: High-Resolution Wind Vectors : : .
given associated modeled uncertainty with the drag coefficient and 10 m wind speed, calculate T pair CD U 10 P g The Mean Upwellina Velocitv (W.) is then the averaqge
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3. Integration: Use the established Ekman forcing foundation to better interpret the complex, small-scale surface wave : : . :
dynamics observed by Sentinel-1 SAR (OceanSAR-1 model products), exploring how wind uncertainty propagates Why divergence? --Helps to understand mass conservation and of all 1,000 vertical velocity maps, giving the most likely
into observed wave energy. coastal upwelling/downwelling vertical flow speed with a known uncertainty (o, ).
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