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e SO-FRESH project
e EO SSS maps in the Southern Ocean

e SO-FRESH SSS processor: Algorithms development
e Performance of SO-FRESH L3 SSS product

e Conclusions and way forward
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SO-FRESH project
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EO SSS in the Southern Ocean

e Low sensitivity of satellite measurements to SSS in cold waters
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EO SSS in the Southern Ocean

e Low variability of SSS in the region
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Algorithm development: LO-L1
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Nodal sampling with dynamic sea-ice mask
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Algorithm development: L2-L3

Method:
Debiased non-Bayesian retrieval [6] as a function of sea ice distance

Impact:
Mitigation of spatial systematic SSS biases and increase of coverage

close to ice edges
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Spectral analysis (effective spatial resolution), singularity analysis
(geophysical consistency)

Impact:
Selection of the most accurate auxiliary SST

Method:
Temporal correction of L3 maps with Argo [7]

Impact:
Mitigation of temporal biases

[6] (Olmedo et al., 2016, RSE)
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SO-FRESH L3 SSS product

SO-FRESH L3 SSS product
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Product performance: close to coast & ice edge

Marine mammals, https://doi.org/10.17882/45461, 2024-03 release
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Product performance: close to coast & ice edge

Data from TSG research ships provided by G. Aulicino & Y. Cotroneo

Mean difference Std difference Numbr of matchups Spatial stats in 1° grid:
Median RMS: 0.23

Number matchups: 11402

2D histograms:
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Product performance: Subantarctic & subtropical fronts
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Product performance: Interannual variability
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e Algorithm developments were specially focused on the quality improvement close to ice edges.

e The performance assessment of the SO-FRESH L3 SSS product shows:
e avery high performance far from the ice edge (null bias, ~0.17 psu of std.dev.),

e considering 200 km far away from the ice edge, bias is in the order of ~0.05 and std.dev. ~[0.2-0.39],
e a proper description of the Antarctic Circumpolar Current,

e where there's freshwater near the ice,

e aconsistent seasonal and interannual variability with the regional SOSE model,

e sometimes, in the first 100-200 km of the ice edge, the satellite detects saltier levels than in situ
measurements

e SO-FRESH L3 SSS product has been shown to be useful

e To gain a deeper understanding of the mechanisms driving the decline in sea ice extent in the
recent years

e To improve the understanding of the drivers of polynyas formation.
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Way forward

e Reduce the SSS uncertainty very near the ice edges to at least 0.5 (ultimate goal: 0.1)
o  Fusion with other ocean scalars, such as the surface temperature
o Synergies with other sensors

e Assimilate EO SSS data to improve the quality of the models in the Southern Ocean

e Ensure the continuity of the satellite SSS time series, crucial to understand drivers of the very recent
changes

o  Continuity of high-resolution L-band missions is crucial

16/16



Satellite Sea Surface Salinity products for
better understanding freshwater fluxes
in the Southern Ocean
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