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SWOT/SAR: sigma 0, and much more.
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New opportunities to
interpert the topography
the light of sig0 (and
waves) maps.

- and vice-versa.
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Surface/atmosphere conditions portfolio
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Swell signature in 250m product: stripes and wave groups

— The signature of (very) long swells is expected in KaRIn’s 250m product
— Rare occurrence because swells are attenuated by the OBP smoothing and further smoothing from 250-m to 2-km
— Advantage of 2D image: KaRIn data can be used to characterize the properties of swells (and to process data accordingly)
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Swells: transformation of wave spectra

The instrument system and On-Board processor transform the observed

175 455

g 150 00 wave spectra, once for all.
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The observed of hundreds of meters features cannot be interpreted straightforwardly.
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WAM spectrum

Swell signature spectrum
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Cycle 2- Track 313+326
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50-km Eddy

SLA Geostrophic velocities (from SLA) With sig0 in transparency

C2/T313, C2/T326 -- Sla calibrated [cm] C2/T313, C2/T326 - Speed [m/s] G2IT313, G2IT326 — Speed [mis]
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Sig0 and currents: Dopplerscatt overflight
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Cycle 2 Track 41

C2/T41 -- Sigma 0 250m [dB]
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Wind front ?

latitude

C2/T41 -- Sigma 0 250m [dB]
48

C2/T41 -- Wind model norm [m/s]
48

C2/T41 -- Wind model dir (E-N) [deg]
48

latitude

ECMWF Model actualy sees a wind front — But location does not match.
The dynamic in the model seems loosy.
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Wind front !

C2/T41 -- Sigma 0 250m [dB]
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Clouds ?

2dB of difference
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Note: Karin winds should show that

directly, after “Fall” reprocessing

—— 7. m/s, 43deg
—— 11.5. m/s, 78deg

' 2I irélcidence [deg‘;‘] 5 é
NRCS theory from GPM data
(Hossan et al., 2021),

parametrized with wind model

The 2dB of difference in the sig0
image can be explained with the
wind front

Hossan, A., & Jones, W. L. (2021). Ku- and Ka-Band Ocean Surface Radar Backscatter Model Functions at Low-Incidence Angles Using Full-Swath GPM DPR Data. Remote Sensing
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Wind front

C2/T41 -- Sigma 0 250m [dB] C2/T41 -- Sla calibrated [cm]

— Apparent intense SSHA offset: 10
cm over a few kilometers

— For context, this would be like a
tsunami propagating in the Pacific
(none here, we double-checked)

— Can it be true SSHA ?

latitude

— SSB correction is here using the
wind model. (see next slide)
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A step aside to talk about SSB and its correction.

First comment: Operationnal SSB correction is correct at least at O-th order, (checked with SWOT NADIR).
We discuss here of what can happen in snapshots with fancy patterns.

SSB modeling 1

True SSB is only partially

SSB(SWH, wind) J

SSB correction using wind
model

correlated with sig0

(Sigo modeling

other currents )

IsigO(wind, atmosphere, geostrophic currents,

SSB Correction miss the fine
scales and can mislocate
fetaures.

Actual correction used in
images for this presentation

Identifying all SSB sources is important to refine this very simple rationale.

SSB correction using KaRin
winds

A 4

KaRIN winds from sig0

A 4

SSB Correction is
biased*

Biases can be
correlated to SSHa

If pixels withjatmosphere
and currents|are kept

Winds are biased
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* With current (AltiKA
based) SSB correction
table, the sensitivity
to wind is low.
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Same SSHa feature, no sig0 front

C2/T571 -- Sla calibrated [cm]
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Gulf stream animated
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Sigma0 487/04

[ ]
Atmospheric lee waves seen by KaRlIn Cycle 487
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Sargassum travelling
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lattixde

Examples of submesoscale seen by KaRIN 0

In low wind & wave conditions,

the KaRIn o0 captures thin the
filaments from small/sub
mesoscale (confirmed by SST)
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latitude

From large to submesoscale
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