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Context

Ç Over inland waters, ground elevation changescan make the onboard altimeter tracker loose the
returnedechoesby water bodiesin ClosedLoop(CL)trackingmode

Ç Open Loop (OL) tracking mode in implemented onboard Sentinel-3A and Sentinel-3B Surface
TopographyMissions. It usesan elevationOpenLoopTrackingCommand(OLTC)to set up the altimeter
receivingwindow.

The first OLTCversionsonboard S3A and S3B allowed to obtained promising results in terms of Water
SurfaceHeightmonitoringoverrivers, lakesandréservoirs,e.g.:
Å Le GacS. et al., Benefitsof the Open-Loop TrackingCommand(OLTC): Extendingconventionalnadir

altimetry to inlandwatersmonitoring. Adv. SpaceRes. 2019, doi:10.1016/j .asr.2019.10.031.
Å BlumsteinD., Major Upgradeof OLTCon Sentinel-3A and 3B in 2018: Benefitsfor InlandWatersUsers

(LivingPlanetSymposium,May2019)

S3 MissionPerformanceCenterprovidesregularqualityassessmentof Sentinel-3A andBaltimetric dataover
inlandwatersandemphasizedthe benefitsof the successiveOLTCupgrades
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S3A & S3B STM - Acquisition modes

2016 2017 2018 2019 2020

OLTC S3A v4.2
24/05/2016

OLTC S3A v5.0
19/03/2019

OLTC S3A v6.0
27/08/2020

OLTC S3B v2.0
27/11/2018

OLTC S3B v3.0
18/06/2020

Open Loop Tracking Command used

Ç SRALonboardS3A & S3B can track the surfacein autonomousmode (ClosedLoop)or usingprior
elevationinformation(OpenLooptrackingmode)

Ç OLtrackingmoderequiresanOpenLoopTrackingCommand(OLTC)file whichisuploadedonboard
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Open Loop vs Close Loop S3 performance comparisons ïTandem Phase

Ç Tocomparetrackingmodesperformances,data acquiredduring the tandemphaseduringwhich
S3Bwascirculatedbetweenvariousconfigurationswhile S3A remainedasthe referenceareused

More details in Taburet et al.
RemoteSens.2020, 12(18), 3055https://doi.org/10.3390/rs12183055

Ç Thedata acquiredin CLduring the period coveringS3B Cycle11 Pass420 to Cycle12 (CL)are
compareto S3AdataacquiredduringCycle34Pass420to Cycle35Pass446(OL)

https://doi.org/10.3390/rs12183055
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OL = Open Loop 

CL = Close Loop

Courtesy Le Gac S. (CNES)

Ç During the Tandem phase, OLTC version used onboard S3A was v4.2.
Ç Areas over which S3A was operated in OL are defined by the Zone Data Base (ZDB)

Sentinel-3A ZDB during tandem phase

Open Loop vs Close Loop S3 performance comparisons ïTandem Phase
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Ç Data are extracted within OLTCv4.2 polygonsdefined around Virtual Stations(VS,intersection
between S3A ground tracks and rivers) for which the OLTCwas fine-tuned (= elevation
information was preciselyset up. Seealso D. Blumstein presentation on the construction of
OLTC)

Red: one OLTCv4.2 polygonover Vienneriver (France). Yellow: S3A (&S3B during tandem phase)
theoreticalgroundtrack. S3A20Hzdata(westerntrack,OLmode)presentmuchhigherSigma0 OCOG
valuesthanS3Bdata(easterntrack,CLmode).

Open Loop vs Close Loop S3 performance comparisons ïTandem Phase
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Open Loop vs Close Loop S3 performance comparisons ïTandem Phase

Densityplots in the Sigma0 OCOG/(watersurfaceheight[WSHOCOG]τOLTCelevationinformation)space.
Ç Emphasizesthat highSigma0 valuesisa proxyfor water detection
Ç Muchlessdataoverwater with low (<45dB)sigma0 valuesin OL(S3A)than in CL.
Ç Low Sigma0 data points associatedwith non-water targets in CLcorrespondto surfacesat higher

elevationsthan the referencewater bodies

Sentinel-3A (OL) Sentinel-3B (CL)

Better altimeter hoockingon water surfaces in OL than CL
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Distribution of WSHstandarddeviation per transectsover the OLTCv4.2 polygonsover which S3A
wasin OL.
Ç Medianvalueof the standarddeviationper transect: 1.7m in OLand3.1m in CL.
ü WSHtransectdispersionissmallerin OLthan in CL

Open Loop vs Close Loop S3 performance comparisons ïTandem Phase

Consistent WSH estimates standard deviation per transect between OL and CL

S3A (OL)

CumulativedistributionfunctionS3B

S3B(CL)

CumulativedistributionfunctionS3A
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S3 performances in OL ïBenefits from OLTC updates

Ç S3A data are extractedwithin OLTCv5.0 polygonsaroundVSfor which the OLTCis fine-tuned in
v5.0 but wasnot in v4.2 (but were OLwasneverthelessused). Extractionperiod : cycles29 to 41
(OLTCv4.2) andcycles43 to 55(OLTCv5.0)

ü Water Bodies where Sigma0 0C0G < 45 dB in OLTCv4.2
presentvalues>45dBin OLTCv5.0.

ü Veryfew degradations(pointsbelowthe first bisector)
ü Significant increase in the number of river targets over

whichwater levelcanbe estimatedwith Level-3 algorithms:
5788in OLTCv4.2Ҧ7553in OLTCv5.0: 30%increase.

Distribution of the Sigma0 OCOGmedian
values for each water target for which a
fine-tuned elevation prior is defined in
OLTCv5.0 (Vertical axis) but was not
specificallytuned in OLTCv4.2. (Horizontal
axis).

See also S. Le Gac presentation on the 2020
S3A&B OLTCupdates (content, activation and
first results)
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S3 routine performance monitoring over inland waters

Ç S3 MissionPerformanceCentrecontinuouslymonitors the quality of the L2 PDGSLandproducts
over inlandwaters(https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-3-altimetry/data-quality-reports)

Ç OLbenefitsalsoappearin thesecyclicreports

Cyclicmonitoringof missing20Hzdataover land.
ü More datain CLareas(>60° latitude) ( andat the transitionto calibrationareas)

https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-3-altimetry/data-quality-reports
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S3 routine performance monitoring over inland waters

Ç Monitoring of the percentagesof invalid/ edited / valid retrackerderivedquantities,geophysical
corrections,WSHestimatesΧover the 700largestlakesworldwide.

Ç ComparisonsbetweenOLand CLof the percentages(per cycle)of edited and default valuesfor
sigma0 OCOGin L2 PDGSLandSTCproducts. (Lakesobservedin CLare situated at latitude >
60°N)

ü SignificantlylessDVandeditedpointsin OL

OpenLoop CloseLoop

S3B. Percentage of edited /DV Sigma0 OCOG in OL S3B. Percentage of edited /DV Sigma0 OCOG in CL


