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From Doppler shift to Doppler velocities 
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Doppler velocities vs SAR wind



Doppler velocities vs SAR wind



20 deg incidence

CDOP : Cband VV pol Doppler GMF based on ASAR/ASCAT collocation

C band VV polarization Doppler shift 
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Doppler velocities vs SAR wind
Doppler SAR wind



Doppler velocities vs SAR wind
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Doppler SAR wind



Case analysis : atmospheric front in the med sea

NWP wind



Bayesian scheme to combine SAR observation(s) with a priori 
ancillary information and its associated uncertainties.

{u,v} = GMF-1(NRCS,φ), where φЄ [0,360] °
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Bayesian Wind inversion scheme using Doppler
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Cost Function: 

NRCS Wind Streaks Doppler NWP Model

•



Can Doppler help ?



• NRCS + NWP model 
+ Doppler

• NRCS + NWP model



CDOP correction• Doppler velocities • CDOP velocities

Combined retrieval of Winds and Surface Currents 

• Residual velocities



• Wave breaking modulation by wind/current interaction is
not linear and therefore, surface current can enhance cross
section several times more than just the relative wind
increase can.

q : breaking coverage0 0 0(1 )R bq qσ σ σ= − +

Combined retrieval of Winds and Surface Currents 



• Wave breaking modulation by wind/current interaction is
not linear and therefore, surface current can enhance cross
section several times more than just the relative wind
increase can.

q : breaking coverage

To retrieve surface current, total Doppler shift should
be corrected from actual scatterer velocities that are
closely related to surface winds that SCAT is actually
measuring.

0 0 0(1 )R bq qσ σ σ= − +

Combined retrieval of Winds and Surface Currents 
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parallel estimation of wind and current vector 
looks a promising option . . .
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