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Limitations of A Priori Wind Inputs in SAR Retrieval
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Motivation: Although SAR offers high-resolution wind field
observations, its inversion results heavily depend on external
wind field inputs, limiting retrieval autonomy and reliability—
especially under complex sea states.

ERAS wind fields (10 m, surface level) are widely used as
prior information for SAR wind retrieval.

While generally accurate, they exhibit two major limitations:

* Coarse resolution (~25 km), which limits their ability to
capture fine-scale wind structures observed by SAR.

* Low reliability near coastal regions due to land-sea
contrast and model smoothing effects.

Scatterometer data such as ASCAT and HY-2B/2C face
similar issues:

* Stable but coarse resolution

* Reduced data quality near coasts



Methodological Framework
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Case2: Coastal area
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Case2: Coastal area
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Validation using 2022 open-ocean SAR retrievals and NDBC buoy data
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Validation using 2022 open-ocean SAR retrievals and HY-SCAT data
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Summary and Outiook

Key Contributions

v'Proposed a model-independent SAR wind retrieval method that relies solely on SAR-derived features (e.g., NRCS,
Doppler, azimuth cutoff), avoiding dependence on external model inputs.

v'Demonstrated that the method performs comparably or better than traditional approaches (e.g., CMOD+ERAD5, Bayesian
inversion) in terms of wind speed, and offers improved wind direction retrieval, especially in near-coastal areas.

v'Showed better agreement with buoy data than with scatterometer or model-based results, indicating stronger consistency
with real ocean surface conditions.

Limitations

@ Limited validation in nearshore regions (within 10 km of the coast) and in diverse geographic areas.
€ \Vind and current Doppler contributions are not decoupled in the current framework.
@ Performance under extreme conditions (e.g., strong winds, fronts) remains to be assessed.

Future Work

» Expand the dataset to include more diverse SAR scenes, especially near-coastal and high-dynamic environments.
» Develop a joint inversion framework for wind and surface currents to better isolate Doppler contributions.
» Refine optimization strategies and improve robustness under complex sea states.
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