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DOPSCAT OBJECTIVES

DOPSCAT aims at assessing the potential of
scatterometer instruments for sea surface

current retrieval.
The objectives are twofold:

— To obtain some preliminary new results from
existing scatterometer data capitalizing on new
signal processing techniques;

— To propose an optimized scatterometer concept
maintaining the good directional NRCS detection
performances and coverage for wind vector
retrieval but, at the same time, allowing Doppler
shift estimation with sufficient accuracy for surface
current measurement.



Scope

We will consider a dynamic range of surface currents spanning from:

-0.05 m/s to 4 m/s

- with a retrieval accuracy of ~ 0.10 m/s

- at a spatial resolution of approximately 10 km
- and at a temporal resolution of 12-24 hours.

Note that better accuracy (cm/s) is needed over longer integration
time.

The requirements for tidal and near coastal currents in terms of
resolution and time variability are very demanding. They are better
suited to be covered bK coastal HF/VHF radars and therefore not
considered further in this Doppler scatterometer study.



Doppler shift
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« ENVISAT/ASAR provides the Doppler shift (or centroid anomaly) since 2007

cha = ch_po

« fp. is the measured Doppler centroid
defined as the radar return frequency shift at
Tha antenna beam center

fD is the predicted Doppler shift arising
from the relative velocity of the satellite and
rotating Earth (Hansen et al, TEEE 2011).

Only the radial component of the
sea surface displacements
contributes to the geophysical
Doppler shift
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Doppler shift
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Observed Doppler velocities = background sea state + underlying current +
sea state perturbated by surface current.

* First order : background sea state.

Hypothesis: The background sea state can be described by the surface
wind vector information. The relatively small scales in the sea state are the
the major contributors to the Doppler and also happan to I:E: genemlly in
equilibrium with the surface wind. S —— -
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* Third order: interactions between current and wind, swell...

Advanced physically based models are needed to take into account
modification of wind-wave spectrum by surface current gradients.
Hypotesis: At relatively low resolution (typically greater than 10 km by 5
km), the averaged interactions between current and wind are negligible in

the measured Doppler anomaly. Effect Neglected.
Chapron et al., JGR 2005




Doppler-Wind GMF
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Example: rain cell
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[After Atlas, 1994b].
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Figure 17.1. Schematic sketch of the downdraft associated with a ram cell The downdraft spreads over the sea

surface, causing and enhanced roughening of the sea surface and, thns, an merease m the backscattered radar power



Doppler & Rain cells
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Doppler & Rain cells
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Wind inversion only performed where no strong current is detected
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ENVISAT Doppler currents
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Near the equator
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r data spectral analysis (EWIC
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> Just a brief analysis on the spectral content of the EWIC data was
performed until now
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> DC estimation from EWIC data is critical due to very low sampling frequencies
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Summary

Ocean current information is a needed
complement to scatterometer winds

Doppler is only related to the sea in absence
of current

Doppler can be used for wind inversion

In areas with strong and large currents,
relative wind (NRCS) and current (Doppler)
vector measurements are needed for
interpretation/application

A combined inversion scheme should enable
to do both wind and current vector retrieval

Apply SAR knowledge for design of a wind and
current scatterometer

Principles being tested for static fan-beam
ERS-2 scatterometer
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