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Vg Retracking LRM L1}

ICS

Lc

Altic'y

* Retrack LRM Level 1B waveforms
— Daily download FDM and LRM L1B data from ESA

— Retrack waveforms to compute our own
wave height, backscatter, range (MLE3-type retracker)

— Merge data files (few to tens of minutes normally) into passes and
subcycles of 29 days (a la GDR) in RADS

« Update in RADS

— Use additional geophysical corrections from L1B

— Overwrite and add common RADS geophysical corrections
« SSB (that we determined ourselves)
« Latest MSS models (DTU10, CNES-CLS11), EGM2008 geoid
« Tides (FES2004, GOT4.8)
« ECMWF and NCEP meteo, GPS and NIC09 iono, MOG2D IB
« Off-line orbits from Delft, ESOC, CNES

— Compute wind speed from backscatter (Abdalla)
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7/ Average Waveform (LR Alt){

 LRM, open ocean, 116 second average
— Waveform fitted only in middle part; tracking point at gate 33
— Drop-off in tail is much wider than climb in front
« Suggests the waveform is shifted to the left
— Aripple (wavelength 20 gates) is evident in the residual
. Suggests that the LPF fllter correction |s mcorrectly applled
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7/ Average Waveform (LRM Alt)’{

IMeWCS

Lc

* LPF filter correction now also shifted left by one gate
— Ripple in residual significantly reduced
— Drop-off in the tail has shortened by several gates
— Still, drop-off in tail is ~8 gates, while toe front is ~6 gates
» This shows waveform is shifted left by one gate

60000 _ Mean model .
: Mean waveform -
Mean difference =

50000 -

40000 -

30000 -
Climb is
same

Drop
- | shortened

Ripple is
reduced

~10000 e RALRAARAL RAARAARLLS LARLARLAY RAARAALLL RAARAARLL RAARAARLL RAARAARLL RAARARAL RAARARAL RALRAARAL RAARAARLL T
-30 -20 -10 O 10 20 30 40 &0 60 70 80 90

SAR Altimetry Expert Group Meeting — NOC Southampton — 26-27 June 2013




g Backscatter “Issues”

AItlme’c:_-::

 From AGC setting to AGC: Add correction
— Example: AGC =18 + 0.48 = 18.48 dB
— If it would only be so simple ...
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Backscatter “Issues™

AItlme’c:_-::

« Baseline A: Added correction to index
— Example: AGC =44 + 0.48 = 44.48 dB
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Backscatter “Issues™

AItlme’c:_-::

« Baseline B: Added wrong correction
— Example: AGC =18 + (-0.19) = 17.81 dB
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Backscatter “Issues™

Altimeijcs
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« Baseline B: Added trend wrong way around
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Jason-1/2 — Std Dev of SLA

Altimeijcs

Lc
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/ Construct 20-Hz PLRM Wavefo

Altimeljcs
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Alti

« \Waveform consistent between LRM and PLRM
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o After V4 + %2 + V4 smoothing of the PLRM waveform
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\/ Retracking in the Sea of ( -

» Tracker often goes haywire in calm seas
— Does not matter whether SAR or LRM
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Comparison with Jason-2

AItlme!c:_:':
* Crossovers Cryosat-2 vs Jason-2 (dt < 5 days)

— Too few crossovers between LRM and Pseudo-LRM for direct

comparison
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Hybrid Sea State Bias Model

Altimeijcs

Lc

* Direct method, enhanced
— Sea level anomalies gridded in sigma0-SWH space
— Fit BM4 model, blend in residuals
— Approximately —4% SWH
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/ LRM+PLRM — Std Dev Se

sigssh (Irm1r) - subcycle 029 - 2012/06/11 - 2012/07/08
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AltimeWics
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LRM — Sea Level Anomaly

sla (Irmic) - subcycle (
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/ LRM+PLRM — Sea Level Anomal e A

Lc
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Vg PLRM — Significant Wave Height

Altime jcs
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"/ LRM+PLRM - Significant Wave He =, A
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sigQ (Irm1p) - su

PLRM — Backscatter

AltimeWics
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LRM — Backscatter

100

90'N||l:.n.nl.n..|I|||||l|.|.|I|||||I|. P R TR R SR T SR T I SR

30°S Fia 4

ik
it k Aotk ‘wé\\w&

e
60°S - *\ ! ’1‘\\“\

100

15

% of mode

% of mode

Altimeijcs

Lc

SAR Altimetry Expert Group Meeting — NOC Southampton — 26-27 June 2013



LRM+PLRM — Backscatter

sig0 (Irm1r) - subcycle ( 012/06/11 - 2012/07/08
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Mean Sea Level (cm) Crossovers

Altime jcs
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Mean SWH (m) Crossovers

Altime jcs
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RMS SWH (m) Crossovers

Altimeijcs
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Mean Sigma0 (dB) Crossovers

Altimeijcs
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RMS Sigma0 (dB) Crossovers
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N/ Conclusions

Alti e' Egcs
« Retracked LRM L1B data

— Retracking can be performed with MLE3 with a priori off-nadir
angle from star-tracker information.

— Retracked L1B data shows excellent quality.

— Crossovers with Jason-1/2 shows sea level variance only slightly
higher than Jason-1/2, due to lack of radiometer & dual-frequency.

* Retracked Pseudo-LRM data
— After stacking SAR echoes, same retracking.
— No apparent bias with LRM data.
— Higher levels of 20-Hz noise, as expected.
— However, data quality is comparable to LRM data.

« RADS

— Has distributed LRM data since October 2011.

— Has started distributing PLRM data since October 2012, when
ESA data policies were relaxed.
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