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Wavemill/OSCM SEASTAR
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Simultaneous Current and Wind vector retrieval @1km
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Inversion strategy

Bayesian approach, minimization of the cost:
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Models derived from:
* KuMod: NSCAT
* KuDop: CDOP scaled for Ku-band
Assumed:
* No wind/current interaction and impact on NRCS and Doppler
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Geophysical Model Functions (GMFs) — Ku-band
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NSCAT vs incidence angle

Differences between VV & HH
* Sigmao: >25°
* Doppler/WASV: all

WASV: Wind-wave induced Artefact
Surface Velocity (Wind-wave bias)

NERC &xvironvenT



GMFs vs wind speed and azimuth

Incidence Angle: 30 deg

Incidence Angle: 30 deg; wspd: 7 mis
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Cost function (current known) --- SigmaO only
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Cost function (current known) --- SigmaO + Doppler
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Ambiguities .
when current; °
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Ambiguities much easier to ’
solve for 3-looks (J=10) ;
than for 2-looks (J<1)
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Retrieval performance
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Retrieval performance for the SEASTAR 3-looks concept
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* whatever wind direction

0.1

Current speed RMSE (m/s)

0.057
Upwind Case

(upwind for 1 squinted antenna looking direction)

National 0 | , , , |
Oceanography Centre
NOC.aC. UK [ 50 100 150
distance from near range (km)




Wavemill airborne demonstrator - 2011

poean gg‘r?;egﬁﬁ‘??r},}huifﬁmg racr s [Martin & Gommenginger, RSE, 2017]
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Performance for current vectors @1.5 km: But...
* Bias: <0.06 m/s; 10° Sigma0 not calibrated
* Precision: <0.1 m/s; 7° No wind vector retrieval
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OSCAR: Ocean Surface Current Airborne Radar

Same observation geometry as SEASTAR (3 looks):
Will measure:

* Calibrated sigmaO in 3 directions

* Calibrated Doppler in 3 directions

And derive:

* Current vectors;

* Wind vectors;

* (Directional wave spectrum O(1m))

Functional test campaign next Summer
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Summary

SEASTAR (3-looks) concept proposes to deliver at a resolution of 1km:
simultaneously maps of:

* ocean surface current vectors: 0.1 m/s; 20° (or better)

* wind vectors: 2 m/s; 20° (or better)

Achievable whatever the wind direction for wind speed >5m/s.

This concept will fly with the OSCAR airborne demonstrator this
summer 2019

National
& Eer oo NERC S5t



Thank You
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WDIR @270°
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16
Scientific readiness: Wind-wave induced bias

Wavemill Proof-of- Cuncept Data; 26 October 2011 ASAR empirical model COOP&ES.5mis
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Microwave Doppler signals are dominated by the effects of wind and waves on surface
scatterers, which need to be removed to retrieve surface currents.
This applies to ALL Doppler radar signals over the ocean
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