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Context of the study: Sentinel-3A GMSL trend

From B.Meyssignacpresentation at last Sentinel-3 ESL council meeting (September 2019)

ü SARmodeprocessing: Astrongdrift hasbeendetectedon the Sentinel-3A GMSL:
Ç +1.7±1.2 mm/yr by comparisonto Jason-3
Ç +2.2±1.2 mm/yr by comparisonto AltiKa

üPLRMprocessing: S3AGMSLdrift is reducedby ~1.4 mm/yr

Even by correcting the SARSentinel-3A range drift by 
~0.3mm/yr, the drift will remain above 1mm/year

estimations made on 
Sentinel-3A PDGS data
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From JC.Poissonpresentation at last OSTST (October 2019)

Sentinel-3A SARPTRis drifting: a dissymmetryhasbeendetected,not properlyaccountedfor into the
groundsegment. Theestimatedimpacton SSHfrom simulation(impactrange+ SSB)is:
üSARmodeprocessing: ~+0.28mm/yr
üPLRMprocessing: ~ +0.32mm/yr
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1 ςStarting point of the study: differences between S3PP v1.4 & v2.1

2 ςThe range walk correction

3 ςImpact on real data

4 ςRationale for the range walk impact, from simulation analyzes
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Starting point of the study
Evolution of the SAR/PLRM range bias from CLS CalValanalyses 
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ü S3PP: Sentinel-3 ProcessingPrototype developedat CNES=>a dedicatedlevel-1 / level-
2 processingchainof the Sentinel-3 data,fully validated.

ü Directly inspired from the CryoSat-2 ProcessingPrototype: Boyet al. [2017] : « CryoSat-
2 SAR-Modeoveroceans: Processingmethods,globalassessment,andbenefits»

ü Threelevel-1 processingmodesavailable:
Ç ConventionalPseudo-LRM
Ç SARunfocusedmode
Ç LR-RMC: LowResolutionwith RangeMigrationCorrectionmode

More details in Boyet al.άNew stackingmethodfor removingthe SARsensitivityto
ǎǿŜƭƭέΣOSTSTMeeting2017
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Starting point of the study
Evolution of the SAR/PLRM range bias from CalValanalyses 

S3PPv1.4, SAR/PLRM

Only a single year processed in S3PPv2.1, but the SAR/PLRM range bias appears to be 
ƳǳŎƘ ƳƻǊŜ άǎǘŀōƭŜέ ŎƻƳǇŀǊŜŘ ǘƻ PDGS& S3PPv1.4

PDGS,  SAR/PLRM

S3PPv2.1, SAR/PLRM
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Starting point of the study
In addition, evolution of the LR-RMC/PLRM range bias with S3PPv2.1

S3PPv2.1, SAR/PLRM
PDGS,  SAR/PLRM

S3PPv2.1, LR-RMC/PLRM

üOver a 2 years period the S3PPLR-RMC/PLRMrange bias is stable 
ü Even if SAR unfocused & LR-RMC are two very different measures, they share many common 

processing at level-0/level-1 in the S3PP
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üRangewalk implementation (SAR& LR-RMC)
ü Whenperformingzero-maskingat level-2, the « 0 » valuesbroughtbackby migrationareset to thermal noiseto makebetter

consistencybetweenL2/L1

ü Theenergyof the DDMbeamsis set to thermal noisefor the gates[112-128], before rangemigrations,to avoid the shift of
aliasedenergyin the leadingedge(SAR& LR-RMC)

ü Ananomalywascorrectedin the COR2 computation,duringpulsesalignment(SAR,LR-RMC& P-LRM)

ü Thetrackercomputedin SAR& LR-RMCiscomputedfrom the MOEto beconsistentwith P-LRM(SAR& LR-RMC)

ü Phasevariationin burst iscorrectedfrom CAL-1 (SAR& LR-RMC)

ü CAL-2 isappliedat the beginningof level-0, not after burstalignment(usingthe FAI)(SAR& LR-RMC)

ü In the level-2, FSSRareupdatedeveryseconds(SAR& LR-RMC)

ü Thermalnoiseisadjustedin SARmodeto makeit consistentwrt the numberof looks(SARmodeonly)

ü Newwaveformsdatabase(SARmodeonly)

ü Modificationof the modelwaveformnormalizationin the level-2 retracking(SAR& LR-RMC)

List of major/minor modifications between the 2 S3PP versions

Several modifications were analyzed, and we found that 
range walk was the only major modification acting on the 

range drift 
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What creates the different behavior between S3PP v1.4 & v2.1 ?
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In introduction, reminder of the SAR unfocused concept: each 20Hz measurement 
corresponds to a Doppler band (~300m width) sampled at different satellite look angles 

Range walk correction principles 
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In introduction, reminder of the SAR unfocused concept: each 20Hz measurement 
corresponds to a Doppler band (~300m width) sampled at different satellite look angles 

Stack after range migrations

Range walk correction principles 
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