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Motivation

— Reliable observations of the ocean surface current to support emergency marine operations,
energy sector, and climate research.

— Existing ocean observing system do not always provide systematic observations with required
resolution and/or coverage

— SAR Doppler shift provides high-resolution all-weather day and night measurements of the
surface current radial velocity.
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SAR Doppler

Doppler Centroid Anomaly (DCA) Geophysical DCA

fdca — () overland
faca # 0 overocean —> f, 0 = foo + fosc

sea surface
state current

faca = fac — fgeom

— Geophysical DCA is a measure of the total surface motion induced by the sea state and surface
current in the SAR line-of-sight direction

— Global goal: Explore the geophysical DCA and retrieve ocean surface current radial velocity
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SAR Doppler: Sentinel-1

Non-geophysical

A
-z ™
Geophysical Electronic Platform  Antenna Some
miss-pointing  attitude motion others?

— Challenge #1: Remove all non-geophysical contributions and derive reliable geophysical
— Challenge #2: Accurately estimate and remove the sea state induced signal

— Challenge #3: Validation
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Removal of the sea state contribution with CDOP3SiX {esa

30 CDOP —simulated fig
Original idea: Use an empirical GMF to predict the wind-wave-induced Doppler 2.

shift for the given wind field and radar configuration:

f:SS ~ fWW = CDOP(UIO' ¢, H, p) Mouche et al. 2012 o

v 0]
Wind speed, m/:

Wind model (ECMWF) _30

10

0,

Doppler shift [Hz]

Incidence angle, deg.

—— 36 —e— 44

0 30 60 90 120 150 180
Wind direction wrt. SAR antenna [deg.]

30’& CDOP3SIX — simulated fs

New idea: Add range directed the wind sea (x,s) and swell (x¢,,) Orbital
velocity to provide more realistic representation of the sea state:

fie = CDOP3SiX(x10, Xy, Xgy, 0, D) Moiseevetal 2022
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Total Surface Motion

(sea state + current)

Surface Current - old
(total - CDOP)

Surface Current - new

(total — CDOP3SiX)

Surface Current - model
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Sentinel-1 IW A/B OSC RVL product

circulation  World Ocean Circulation

esa

About Engaged Users Products Visualization OceanBook Documentation News Contact

Version pAi] BRI Completed

This dataset contains calibrated Sentinel-1 IW SAR Doppler
= frequency shift and waves bias estimates required for retrieving
ocean surface current radial velocity, combined with wind from
ECMWF and Stokes drift from the WW3 in the south-west Indian
ocean (Agulhas current).

The data are available through HTTP and FTP; access to the data is
free and open. In order to be informed about changes and to help us
keep track of data usage, we encourage users to register at:

This dataset was generated by NERSC and is distributed by Ifremer / CERSAT in the frame of the World Ocean Circulation (WOC) project
funded by the European Space Agency (ESA).

Author(s) Artem Moiseev (NERSC) &%
Publication date 2022-05-04

/OCEAN CIRCULATION/OCEAN CURRENTS

Data access

Access policy Unrestricted
Usage policy CC-BY (Creative Commons - Attribution)
Format(s) NetCDF 4

ID: WOC-L2P-CUREUL-S1A-OSC_RVL

Product

Level L2
Acquisition pattern image
Latency Historical

Observation source(s)

Sentinel-1 A / C-band SAR, Sentinel-1 B / C-band SAR

Temporal

Temporal properties

Spatial

Geographic area Agulhas

Resolution 1 km

Projection WGS 84 (EPSG:4326)

Bounding box Latitude -43.00 to -28.00, Longitude 12.00 to
32.00

Sitemap  Accessibility  Legal notice / Credits

~

https://www.worldoceancirculation.org
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https://www.worldoceancirculation.org/

Validation of the Sentinel-1 OSC

retrievals
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Comparison between Sentinel-1, drifter, and model

esa
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Conclusions and Outlook

New algorithm for Sentinel-1 derived RVLs SAR-derived surfac?e
estimating sea state are consistent with currents lfor mon|tqr|ng
induced Doppler independent data and marine operations
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