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Bellemin Laponnaz et aI, 2022, High resolution SSH mapping with future satellite mission swot (OSTST 2022)

* OSSE using MIOST (Multiscale Mapping). MIOST is still R&d algorithm but will be the official/ operational algorithm in
DUACS in 2025
* The experiment consisted in the comparison of the performances of a [3 nadir] map to [3 nadir+swot]

Mapping Error reduction with SWOT (cm2) Resolution increase with SWOT (km)
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* SWOT performances are oustanding (see OSTST talks from Lee Fu, Jimbo wang)
e 1-day Level 2 products have been entirely reprocessed by JPL (>3month). Several weeks of 21-day also available
* Complementary Level 3 products have been developed (see OSTST talk from Clement Ubelmann)

 Example of an eddy interaction in the Aghulas current using SWOT L3
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SWOT performances are oustanding (see OSTST talks from Lee Fu, Jimbo wang)
1-day Level 2 products have been entirely reprocessed by JPL (>3month). Several weeks of 21-day also available
Complementary Level 3 products have been developed (see OSTST talk from Clement Ubelmann)

Example of an eddy interaction in the Aghulas current using SWOT L3

L3 [SWOT] (cm)

L3 [SWOT] — L4 [Nadirs] (cm)

Next step is
ingesting SWOT
in the mapping

SWOT - Ol 2023-05;952

15

10




Experiments

- Experiments carried out in Delayed-Time mode (past &
future observations) from 2023-05-01 to 2023-07-01:
EXP#1: Cryosat-2, HaiYang-2B, Sentinel-3A, Sentinel-3B,

Sentinel-6,

Jason-3 => L4 [Nadirs]

EXP#2: Cryosat-2, HaiYang-2B, Sentinel-3A, Sentinel-3B,

Sentinel-6,

Jason-3 + SWOT Karin: => L4 [Nadirs+SWOT]

- 2 method tested MIOST (Global) & 4Dvarnet (North Atlantic)
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offshore (> 200km) offshore (> 200km)
& high var (> 0.02m?2) & low var (<0.02m?2)

In swath [%] Near swath [%] In swath [%] Near swath [%]
ALL SCALE -9.83 -4.03 -2.05 -1.03
65-200km -16.85 -6.89 -5.97 -2.34
|‘ Improved with Karin ’l Degraded with Karin
ARMSE MIOST with SWOT Karin ARMSE MIOST with SWOT Karin
vs MIOST without SWOT Karin (all scale) vs MIOST without SWOT Karin (65-200km)
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Conclusion & Perspectives /.

 Two mapping methods (MIOST & 4Dvarnet) were tested to reconstruct the ocean surface
topography using Level-3 SWOT Karin data and nadirs observations.

 The experiments indicate that the systems behave well ingesting Karin data in addition to
the current nadir constellations.

 Based on these preliminary results, the contribution of Karin is a reduction of 15-20% in
RMSE (Root Mean Square Error) in energetic regions, and approximately 8% reduction
elsewhere. Test on a longer period needed to consolidate

* Data driven methods are very promising
e With the refinement of the resolution the wave/mesoscale separation become crucial

* ‘“Data challenge” frameworks are ready for Global/Regional mapping with Karin, so that
different groups can intercompare their mapping and propose validation methods

https://ocean-data-challenges.github.io/



https://ocean-data-challenges.github.io/
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