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Method

Asumption: the vessels shares the same current in a
spatio-temporal windows typically 1/8° and 24h
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Optimal Interpolation
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@esa cn‘és S4SS & RT CNES Final Presentation

Helmholtz-Hodge Decomposition
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Current speed cross track ms—!

More details and explanations here
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Example of validations
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Gulf of Mexico

Downwelling in the center of the
Anticyclone eddy loop in the
northern hemisphere August the
30th, 2019.

Coriolis Effects on
Wind-Driven ocean currents ??
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Gulf of Mexico

Tracking Loop current eddy from the
AlS derived field Divergent free part
(OS,)

Anticyclone eddy 204 from OS
T
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Smoother trajectory of the
eddy is obtained with the
DUACS field

Anticyclone eddy 188 from AVISO/DUACS
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Tracking is done through the use of AMEDA (Le Vu et al 2018)
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Gulf of Mexico

Delta, October the 8th, 2020

Tropical Storm,

{m (Divergent) , ms‘l}
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Values of the Potential Function along the Transect
perpendicular to the trajectory. The gradient gives the
divergent oceanic velocity in the direction of the
transect
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The water masses are removed from the track of
the hurricane in a asymetric way.
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Gulf of Mexico

8th,2020

Tropical Storm, Delta, October the

S ; . — —
(SST anomaly (MAXSS), °C|
October the 8t", 2020
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Values of the SST anomaly along the Transect

perpendicular to the trajectory. The highest negative

anomalies correspond to the highest divergent
transport to the right of the wake
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(2019)




Multiscale Inversion for Ocean Surface Topography (MIOST) tool

-

Objective Analysis: X, = EHT(HBHT +R)'y Ubelmann et al. (2021)

Estimate  (grid,obs) (obs,obs) (obs,obs) SLA obs
signal cov. signal cov. error cov
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= Sherman — Morrison — Woodbury transformation: x? = (HTR"1H+ B~1) "~ HTR 1y
—> Inversion in the state space rather than in observation space (much bigger )

» Decomposition of the signal in different components:
X = Xgeo T Xek T Xinertie -

* Projection of each component on a wavelet basis
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Validation with independant drifters drogued and undrogued (slippage corrected) 2019-2020
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Validation with the independent altimeter SARRAL-AItiKA (all scales)
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Conclusion AIS derived Current

Helmholtz-Hodge Decomposition helps to reveal the Physical content of the AIS derived
current

There is still noise and the divergent part is sometimes over-estimated (not realistic)

Difficulties to separate the physical content from the noise (no Gaussian, highly correlated
error, stormy weather conditions)

Inhomogeneity in the maritim traffic [\

Conclusion Merging N bl

Merge of AIS current data with successful altimetry: reconstruction of SSH and U and V
current fields

Improvement of currents compared to altimetry alone (comparison with total drifter
currents)

SSH improvement compared to altimetry alone (comparison with an independent
altimeter)

Errors associated with AlS inflated currents - need to improve to better take into account
the AIS data signal



