FOCUS : Fine scale Observations in the antarctic
circumpolar Current Under SWOT.
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The southern ocean uptakes about 75% of the anthropogenic
heat and 43% of the anthropogenic CO?2.
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The FOCUS campaign with RV Investigator 36d Nov-Dec 2023

151°E 152°E 153°E 154°E 155°E The FOCUS (Fine scale Observations of the

e ; T antarctic circumpolar Current Under Swot)
E\T/E ;:S;Zr‘:(ljlog) experiment 1s in an ACC meander south of
evarEx x2) | > °  Tasmania. The voyage involved intense
ity | CTDsetions,
Underway sampling 55.25°S triaxus pl’OﬁliIlg,
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_ |ssss bathymetry etc.
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S Gliders
: - 55 and the deployment of a heavily equipped 50
" instruments tall mooring.
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* One early available output is the high-resolution bathymetry. Covering the FSP pass 6.
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Velocity from Shipborne ADCP, DUACS and SWOT
Time difference with SWOT passage {hours)
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Example of cross track and geostrophic current
determination scale testing using drifters

Impact of SWOT cross-track bias

L2 Xover correction L3 calibration L3 calibration
L2 Xowver correction minus alongfacross S5H fitting (S5H noiseless point difference) (55H slope 2D fitting, 18 km)

Impact of SSH slope determination

Here we used various version of products and comparison to in situ drifter velocities (once corrected
for Ekman, with the inherent limitation).
A larger scale seems needed to compute the geostrophic velocities (or limit the unbalanced impact). @
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Surface geostrophic currents : :
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Yes SWOT 1s fantastically revealing sharper ocean features and

separating what was time and space smeared.
But DUACS always shows those features.
1.e. SWOT validates 30years of DUACS grids.

SWOT geostrophic velocities : 2023-11-10 to 2023-11-21
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- FOCUS campaign in the Antarctic Circumpolar Current acquired and 1s still acquiring a vast in-situ dataset

- Model developments point to the finer scale dynamics and yet to show the impact of SWOT assimilation... beyond the
“normal” improvement of mesoscale.

- Higher latitudes have a better time/space luck

- With SWOT currents become comparable to in-situ (ADCP, drifters) for the benefit of chasing unbalanced flow.

- In-situ currents measurements can be used to evaluate (constrain?) Xtrack corrections...

- Xtrack will be a limitant (as in regionally biasing currents) and need continued

attention.

- The diversity of observing systems leads to un(?)expected features being uncovered. 1.e. the ADAC approach led to
amazing different observation sets that have potential to lead to transformative change in oceanography.

- Small scale features 1n corrections (wet and dry tropo, SSB, DAC,
tides ...) that cannot be represented with existing products with

resolution limitations are a limitant that need to be acknowledged.
There’s a whole scary/fantastic world to explore where there are cool
signals and artefacts co-existing.

- SWOT validates 30years of DUACS grids. Recommend DUACS teams to

validate : there’s probably some to learn and retro improve...
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Looking Forward SWOT-ST project :

Analysing the campaign data and SWOT data and modeling efforts will extend over
the next 2 years with the Australian Antarctic Program. Nature and change of the
Southern Ocean.

- P15 and SR3 go-ship lines with RV-Investigator

How the heat reach the Antarctic continental Shelf Field campaign Dec 2025-Jan2026
- CSEACOM voyage with icebreaker RV Nuyina.

How the warmer waters reach and interact with sensitive Antarctic glaciers
- Denman Marine Voyage with icebreaker RV Nuyina.

Inland waters in Australia.
-  Water management reservoirs surveys with SWOT and other remote sensing.
- Lakes monitoring with in situ.
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