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From Doppler shift to Doppler velocities
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Doppler velocities vs SAR wind

07-September-2008 14:52:59 (UTC) 07-September-2008 14:52:59 (UTC)
ENVISAT WSM Product ENVISAT WSM Product

T2"w

17°N

TEOW 7AW 740w

Radial Surface Velocity [m.s™]

~o——

-25 -2.0 -15 -1.0 -0.5 00 05

Wind Speed [m.s~]

B L e L B

0123456 7 8 210111212 14151617 18192021 2223 24 25 26 27 28 2930

saibojouyaal 15008 Aq palamod
saiB0jouy32] 1SO0F Aq Palamod




aB°W a4 w BE°W

Radial Surface Velocity [m.s] Wind Speed [m.s™]

saifojouyaa) 15008 Aq paiamad

saifojouy:



C band VV polarization Doppler shift
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CDOP : Cband VV pol Doppler GMF based on ASAR/ASCAT collocation
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Doppler velocities
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Doppler velocities vs SAR wind
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Case analysis : atmospheric front in the med sea
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Bayesian Wind inversion scheme using Doppler
$0eCLS

Bayesian scheme to combine SAR observation(s) with a priori
ancillary information and its associated uncertainties.
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N.'frﬁs NRCS
Ak with

NWP
MODEL DOPPLER




Cost Function:

woat function

poat function

poat function

Incidence:

Wind Streaks

30deg — Azimuth: Odeg — speed: 7m/s
T
WRES

08t runcTian

Incidence: 30deg — Azimuth: Odeg — speed: 7m/s
o T

NRESL Streaks

woat function

necidence:

-4 a
azimuth angle [deg)

-4 a
azimuth angle [deq)

neidence:
&

Incidence:

—a0 o
azimuth angle [deg)

30deq — Azimuth: 90deq — speed: 7m /s
T

o
azimuth angle [deg]

neidence:
&

T
MRCS cost function

05 /Streaks cost function

poat function

—a0 o
azimuth angle [deg)

-8 o
azimuth angle [deg]

coat function

Incidense: 30deg — Azimuth: 0deg — speed: 7m/s
o T

cad

a
azimuth angle [deg)

noidence: 30deqg — Azimuth: 45deq — speed
T T T

Dappler
NRES,Dopy

o
azimuth angle [deg)

Incidence: 30deq — Azimuth: 90deq — speed: 7m/s
T T

Dappler
NRES /Doppler /Streaks

o
azimuth angle [deg]

coat function

coat function

coat function

Lomplete
NW‘P(DNOT TK)/NRES

—a0 a
azimuth angle [deq)

30deq — Azimuth: 45deq — zpeed:
T T

Complete
NW‘P(PNOT K] HROS

-8 o
azimuth angle [deg]

-8 o
azimuth angle [deg]




Can Doppler help ?
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Combined retrieval of Winds and Surface Currents
2@2CLS

- Doppler velocities * Residual velocities
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Combined retrieval of Winds and Surface Currents
2e2CLS

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.

o, =0,,1-q)+0,,1 g breaking coverage



Combined retrieval of Winds and Surface Currents
2e2CLS

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.

NEN IR O)RXeN(E)  ¢: 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.
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