ﬁ

Impact of the range walk processin
In the SentinBA sea level trend

J.Aublan¢S.Dinardg E.CadierM.Raynal T.Moreau(CLS)
F.Boy N.Picot C.Maraldi(CNES)

P.Femenia$ESA)

COLLECTE LOCALISATION SATELLITES

OSTST 123 October 2020, virtual meeting



Context of the study: Sentin@A GMSL trend

FromB.Meyssignapresentation at last Sentiné® ESL council meeting (September 2019)

U SARmode processingA strongdrift hasbeendetectedon the Sentinet3A GMSL

C I;;—“ig mm;yf Eycompaf?sozo ii_slgm estimations made on
¢ *2.2tl.2mm/yr by comparisorto Altika Sentinel3A PDGS data

U PLRMprocessing S3A GMSLdrift isreducedby ~1.4 mm/yr

FromJC.Poissopresentation at last OSTST (October 2019)

Sentinel3A SARPTRs drifting: a dissymmetryhasbeendetected,not properlyaccountedfor into the
groundsegment Theestimatedimpacton SSHrom simulation(impactrange+ SSBis:

U0 SARmode processing~-+0.28 mm/yr

U PLRMprocessing~+0.32mm/yr

Even by correcting th8ARSentinel3A range driftby
~0.3mmr, the drift will remain above 1mm/year




Plan .

1 ¢ Starting point of the study: differences between S3PP v1.4 & v2.1
2 ¢ The range walk correction
3 ¢ Impact on real data

4 ¢ Rationale for the range walk impact, from simulation analyzes
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S3PPV2.1 VS Range walk Impact on real Simulation

S3PPv1.4 correction data analyses

Starting point of the study
Evolution of theSAR/PLRM range bimem CLX alVahnalyses

U S3PP Sentinel3 Processindg’rototype developedat CNES>a dedicatedlevell / levek
2 processinghainof the Sentinel3 data, fully validated

0 Directlyinspiredfrom the CryoSat2 ProcessindPrototype: Boyet al. [2017] : « CryoSat
2 SARMode overoceansProcessingnethods,globalassessmentnd benefits»

U Threelevel-1 processingnodesavailable
C ConventionaPseudeLRM
¢ SARuUnfocusedmode
¢C LRRMC LowResolutionwith RangeMigration Correctionmode
More detailsin Boyet al. tNew stackingmethod for removingthe SARsensitivityto
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S3PPv2.1 VS Range walk Impact on real Simulation

S3PPv1.4 correction data analyses

Starting point of the study
Evolution of theSAR/PLRM range biiem CalVahnalyses

dRange

—— 53PP v2.1 SARM/PLRM - 1.8 cm
— 53PP v1.4 SARM/PLRM
— PDGS SARM/PLRM - 1.1 cm

04 1

02 1

21 PDGS; SAR/PLRM
S3PPv1.4, SAR/PLRM
| S3PPv2.1, SAR/PLRM

Only a single year processed>3PPv2 lbut the SAR/PLRM range bias appears to be
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S3PPv2.1 VS Range walk Impact on real Simulation 5

S3PPv1.4 correction data analyses

Starting point of the study
In addition, evolution of th&. RRMC/PLRMange bias witt53PPv2.1

dRange

24 4+ —— 53PP LR-RMC/PLRM
—— 53PP SARM/PLRM
221 —— PDGS SARM/PLRM

20 4

PDGS, SAR/F’LRI}\//II

S3PPy2.1, SAR/PLR
S3PPv2.1, IRMC/PLRM

14 -

12 4

10 4

0.8 4

2016-05 2016-09 2017-01 2017-05 2017-09 2018-01 2018-05 2018-09 2019-01

U Over a 2 years period the3PA.RRMC/PLRMange bias is stable
U Even if SAR unfocused &RRIC are two very different measures, they share many common
processing at leved/level-1 in the S3PP
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S3PPv2.1 VS Range walk Impact on real Simulation

S3PPv1.4 correction data analyses

What creates the different behaviobetween S3PR1.4 & v2.1 ?

List of major/minor modifications between the 2 S3PP versions

U Rangewalk implementation (SAR& LRRMC)

U Whenperformingzeromaskingat level2, the « 0 » valuesbrought backby migrationare setto thermal noiseto makebetter
consistencyetweenl2/L1

Theeneravof the DDMbeamsis set to thermal noisefar the aatesl{112-128. before ranaemiarations.to avoidthe shift of

aesecel - Several modifications were analyzed, and we found that

" range walkwas the only major modification acting on the
etrack

Phaseval range drift

CAL2 isappliedat the beginningof levelO, not after burstalignment(usingthe FAI)(SAR& LRRMC)
Inthe level2, FSSRre updatedeverysecondSAR: LRRMC)

Thermalnoiseis adjustedin SARnodeto makeit consistentwrt the numberof looks(SARnodeonly)

c:

Newwaveformsdatabasg SARNnodeonly)

c: c: c: c: c: c: c: c:

Modificationof the modelwaveformnormalizationin the level2 retracking(SAR: LRRMC)
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Range walk Impact on real Simulation

correction data analyses

Range walk correction principles

In introductian, reminder of theSAR unfocusedoncept: each 20Hz measurement
corresponds to a Doppler band (~300m width) sampled at different satellite look angle:

1st look

- Radar footprint
- Doppler beam footprint
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Range walk Impact on real Simulation

correction data analyses

Range walk correction principles

In introductian, reminder of theSAR unfocusedoncept: each 20Hz measurement
corresponds to a Doppler band (~300m width) sampled at different satellite look angle:

< > Stackafter range migrations

1st look ~180th ook

model stack from simulation, SWH=2.5m 10
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