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RANGE Performances at crossovers (computedover cycles 344 to 364)

Duringtandem phase,TOPEXand Jason-1 are flying separatedby only 1Ω10ΩΩΣso that point to
point uncorrectedSLAdifferencescanbe done (OrbitςRangeςMSS)

ThereferenceMean SeaLevel(MSL)record stronglyrelieson four missions: TOPEX/Poseidonand its successorsJason-1, Jason-2 and Jason-3 on the same
historical orbit. The global trend uncertainty has been estimated close to 0.5 mm/yr (Ablain et al., 2015) over the whole altimetry period (1993-2013).
However,this uncertaintyrises(0.8 mm/yr) only consideringthe TOPEXperiod (1993-2002) (Ablainet al., 2013). In order to better understandTOPEXerrors,
JPLandCNEShavebeenworkingtogetherfor severalyearsin order to providea reprocessedTOPEXaltimeter datasetfor users.
TheTOPEX/Poseidonmissionwasthe first precisealtimeter missionspeciallydesignedfor studyingthe circulationof the �Á�}�Œ�o���[�•oceans. TheTOPEX/Poseidon
missionfurnishedaltimetry data for 13 years(1992�t 2005). Equippedwith a redundantmain altimeter (TOPEX)andan experimentalaltimeter (Poseidon-1,
which wasoperatedroughlyone cyclein ten), altimeter data were first furnishedby the TOPEX-sideAinstrument. Neverthelesschangesin the sideAPoint
TargetResponse(PTR)degraded(from mid-1996onwards)progressivelythe altimeter measurements[HayneandHancock,1998]. Themain impactswere an
increaseof SignificantWaveHeight(SWH),an increaseof rangerms,andan error on rangeestimate. SeaStateBias(SSB)wasalsoimpactedat it is basedon
SWH. In February1999, TOPEXside-A wasturned off andTOPEXside-Bwasturned on.

In order to correct for this PTRdrift of TOPEX-A a retrackingof the data is necessary. Severalretrackingreleaseshavebeencomputedover the last years,
thoseanalysishavebeenpresentedin previousOSTSTsessions. For the last two years,CNESandNASAhaveworkedon the reprocessingof the new TOPEX
releaseof GeophysicalDataRecords. Thelatest retrackingreleaseincluderesultsfrom MLE4 andMLE3 methods. In addition,this new versionof reprocessed
datasetwill includethe bestgeophysicalcorrectionsavailableduringthis period(providedby CNESin 2018).
In this study,we proposeto analyzethe impactof this newTOPEXretrackingoversideBat a first step. Thereforeparametersfrom the retracking(range,SWH)
or basedon retrackedparameters(SSB)are comparedwith previousdata version. Thereferenceparametersare non retrackeddata usedin CMEMS2018
products(whichare basedon MGDR-B productsconcerningaltimeter parameters)and updatedgeophysicalandorbit standards. Thenew solutionsare also
comparedwith Jason-1 data. Furthermoremesoscaleperformances(SSHdifferencesat crossovers)and global mean sea level are also computed and
comparedto CMEMS2018standards.

.

Altimeter SWHare closer to ERA5 model than for
MGDR-B. TOPEX and Jason-1 altimeter swh
measurementsvariationsto modelarecoherent. .

Conclusions

Thanksto the last reprocessingof TOPEXdata, range and swh measurementsare
closer to Jason-1 over the TOPEX/Jason-1 tandem phase. Globaland hemispheric
biasesbetweenthe two missionsaresignificantlyreduced.

Meanof SeaSurfaceHeightdifferencesat TOPEXcrossoverpointsalsoshowsbetter
results,with reductionof hemisphericgeographicallycorrelatedpatterns.

Followingthesegoodresultson TOPEXSideBreprocessing,TOPEXsideAreprocessing
analysiswill comesoon.

Seealso:
M. Talpepresentationin CAL/VALsession�^�'�o�}�����oCalibrationandValidationof ReprocessedTOPEX�����š���_
J-D. Desjonquerespresentationin InstrumentProcessingsession �^�d�K�W���yDataReprocessingusinga Numerical
Retracking���‰�‰�Œ�}�����Z�_

Ascending/descendingSSH(SeaSurfaceHeight)differencesare computedat crossoverpoints for
time differenceslessthan 10 daysbetween ascendingand descendingtracks. Thisallows us to
minimize the contribution of the oceanicvariability (mesoscale). A North/South bias was visible
usingold GDRdata, no longer usingGDR-F. In addition, meanof SSHdifferencesat crossoversis
reducedfrom 0.31cm with MGDR-B to 0.11cm usingGDR-F dataset. Finally,error deducedfrom
crossoveranalysisis reducedfrom 3.73cmto 3.5cm(equivalentto Jason-1).

The global analysis of the uncorrected SLA
differencesbetweenTOPEXandJason-1 - taking
into account all passes- shows a correlation
with seastate:
�ÆDue to differences in retracking methods,

SSBdifferencesbetween TOPEXand Jason-1
arevisible[Fig.6: left].

Thesepatternsdisappearby takinginto account
dedicatedSSBfor both missions[Fig.7].
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REJECTED DATA

Thanksto L2Pupdates,AVISOL2Pproducts
(std2018) had a lower rate of rejected
measurementsthan MGDR-B (mainly due
to improvementsin TMRdataset).

Thelast MLE4 retrackingin GDR-Fallowsto
improve the quality of the measurements
and leadto an equivalentto Jason-1 rate of
rejecteddata.

TOPEX(MGDR-B)
L2P (MGDR-B + updates 

(standards 2018))
TOPEX ( GDR-F )

Orbit MGDR-B GSFCstd12/std15 GSFC(dpod2014v04) (ITRF14)

Range MGDR-B MGDR-B MLE4 (groundretracking)

MSS 2001 CNES/CLS 2015 Sol1 = CNES/CLS 2015

Wet Tropo Rad MGDR-B GPD+ Radiometer(End of mission calibration)

Dry Tropo ECMWF OPE ERA Interim ERA Interim

Pole Tide WAHR85 DESAI2015/ mpl2015 DESAI2015/mpl2017

Solid EarthTide Cartwright and Edden[1973] Cartwright and Edden[1973] Cartwright and Edden[1973]

OceanTide GOT00 FES14A sol1=GOT4.10  / sol2 = FES14B

InternalTide N/A N/A ZARON   (M2,K1,S2,O1)

IB/DAC StaticIB relative to constant 
pressure.

ERA Interim ERA Interim with time varyingglobal 
meansealevelpressure.

SSB MGDR-B (Parametric,  
Gaspar)

NonParametricTran2010 Non parametric
(fit to MLE3 and MLE4 retrackeddata, 
Vanedmarkand Fend, 2019)

IONOPHERIC correctionDual Frequency Filteredsolution MLE4

Evolutionof TOPEXSSHAstandards:

TOPEX DATA 
GDR/SGDR

MGDR-B

GDR-F 
(includingnew retracking)

AVISO L2P 
(std2018)

Using the MGDR-B dataset,north / south biasesappearagainsta selectionon ascendingor
descendingpasses. Theseascending/descendingsignaturesare more coherentwith the last
dataset than using MGDR-B dataset. The global bias between ascendingand descending
selection is also reduced by 3mm. Remaininggeographicallycorrelated patterns could be
attributed to orbit signaturesdueto differencesbetweenthe two �u�]�•�•�]�}�v�•�[solutions.

AscendingςdescendingAll passes

SWH Externalcomparisons: Jason-1 (tandem phase with J1 from TOPEX cycle 344 to 364)   and ERA5 model

Compared to Jason-1 data during tandem phase,
hemisphericbiasesare significantlyreducedbetween
ascendinganddescendingpasses. Using the MGDR-B
dataset, north / south biases appear against a
selection on ascending or descending passes .
Ascendinganddescendingpassessignaturesaremore
coherent with retracked data than using MGDR-B
dataset.

DescendingpassesAscendingpassesAll passes
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Externalcomparisons: tandem phase with J1 from TOPEX cycle 344 to 364
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Duringtandemphase,TOPEXandJason-1 are flying seperatedby only 1Ω10ΩΩΣsothat point to point SWHdifferencescanbe done
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