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Geocenter motion

iContext }

Thecomparisonwith in situ Argoprofiles and GRACIbasedoceanmasshasprovento be usefulto detect globaland regional
drift in sealevelestimatesfrom satellite altimeters It is alsoroutinely usedto assesshe impactof new altimeter standardsin

sealevel productsand detect anomaliesat interannualtime scales Sofar, the classicabpproachis to estimatethe steric sea b) Trends
levelfrom a combinationof GRACENd satellitealtimetry observationsandvalidateit againstArgoobservations , I Jan05 jan15
Historically, GRACENd satellite altimetry data are combinedin a referenceframe centeredon the centerof figure of the Earth i 8i

(CF)for this purpose This approachis sensitiveto the uncertainty in the geocentermotion which limits significantlythe B W\_j%\ 0
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accuracyof the cal/val method at both global and regional scales Yet, GRACENd satellite
altimetersmove aroundthe centerof massof the Earth(CM)andtheoreticallythe projection
of GRACEnd altimetry observationan referenceframescenteredon the CFis not necessary
for the cal/val In this studywe combinefor the first time new satellitealtimetry productswith
new GRACEbservationsreprocessedwith orbits centered on the CM We compare this
combination with Argo data at both global and regional scale This approachenablesto
removethe sourceof uncertaintyassociatedvith the geocentermotion and enablesto reach
anunprecedentedaccuracyn the cal/valmethodbasedon Graceand Argo
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Altlmetry data used J \ 2003 2005 2007 2009 2011 2013 2015
Altimetry griddedmaps(CMEMSSLfrom CCl)are provided (mostly)in the centerof figure for comparisonswith tide gauge
records(Ablainet al 2015. e ™
Werecomputedthe orbits of Jasonl and 2 to getthem in a referenceframe centeredon the CM Wereprocessedhe Oce anM assfro m G race
altimetry data with these orbits to get Altimetry measurementsn the CM. We test 4 different geocentermotions in the -
reprocessin@f orbits whichyieldedto 4 griddedsolutions, an exampleof the effectis shownin FigC
Trends The Gravity Recovery and Climate Experiment (GRACE) nhiasimeen providing precise, timearying measurements of the
6 - Cheng Jan05 Decl4 9 NIl KQa 3INJ 9 AID02(10née Ydrréctedfdr Bié dalid EaktlycDabiges, this gravity field can be converted in mass
Couhert 2.9 _ .. .
Lemoine s 4 water changes. GRACE data are originally expressed in the center of mass (because GRACE can not gbeeerddhe
4 I- Swenson 7 m 5 80 motion). However GRACE solutions are often translated in a reference frame centered on the CF to enable comparisons with in
, CF SL CCI V2.0 o % 287 2.77 2.7 ot situ data. Figure D show the ocean mass in the CM.
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Firstresults :

Deep ocean estimation

Steric estimation from different observing systems Thedeep oceantrend is computedas the difference betweenthe altimetry, the oceanmassand the steric sealevel for the first

o . _ 2000m from IAPand EMN4.
TheOceanThermalexpansions directly relatedto the OceanHeatcontent, which is one of the major parameterto measurethe
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H) Deep Ocean estimation. The uncertainty is computed considering the uncertainty of 0,33 from the altimetry, the

uncertainty from grace ensemble and the differences between IAP and EN4 steric fields
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Perspectives

J

U Theuncertaintyin the globalmeansealevelrise from altimetry seemsonly slightly sensitiveto the geocentermotion used 0,02 mm/yr at 1,65 s from FigureCalthoughthe valuesare
smallerthanin the CEFWe needto further analysehesedifferences speciallythe correctionbetweenJasori andJasor?

U Thereisanimportantreductionin the uncertaintyin the globalGRACBceanmasstrend from the CHo the CMfrom 0,27 mm/yr at 1,65s to £0,16 mm/yr at 1,65sS.

U Thestericestimationfrom different observingsystemrevealsa goodagreementn the interannualvariability We needto analysethe differencesin the trendswhere the estimationin the
CM is greaterthan the estimationsfrom ARGQprofiles by 0,30 mm/yr (considering? / w ttré€hal), asa conseguancethe deep oceantrends estimatedby the sealevel budget results
greaterthan previousanalysisandneedto be further analysed

U Theseresultsare preliminary We want to crossvalidatethe resultswith stericdataandwe want to analysethe effect of the oceanmaskused (We only considerdatitudesunder66° andno
marginalseaswhichcorrespondgo 77%o0f the ocean

U Weplanto comparethe interannualwith estimationsfrom CERES




