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Motivation

Sealevel changescanbemeasuredaccuratelyby satellite
altimetry. Besidethe redistribution of the water masses
by internal oceandynamics two further contributions
areresponsiblefor theobserved local sealevel changes:
Steric effects and the oceansfreshwater budget,while
only their sum is observed. By using an oceangeneral
circulation model (OGCM), that conserves oceanmass
ratherthanvolume,wetry to separatethesecontributions.

Themodelsglobalmeansealevel is very sensitive to the
globaloceansmassbudget,i.e. inflow by rivers,meltwa-
ter from glaciers/ ice shields,precipitationandevapora-
tion. This budgetis only poorly known in comparisonto
the evolution of the volumeof the oceanasdetermined
from satellitealtimetry. Thereforeit is reasonableto use
the assimilationresultsto improve the knowledgeabout
the total freshwater flux rather than utilizing measured
fluxesto estimatetheoceansmasschange.

Method

The OGCM that is usedto study the oceanssealevel
changesin detail is basedon the Hamburg Large Scale
Geostrophicmodel LSG. The model hasa 2o � 2o ho-
rizontal resolutionand23 vertical layers.Nine yearsof
TOPEX/Poseidon(T/P) seasurfaceheight datarelative
to the EGM96 geoidmodelaswell asseasurfacetem-
peraturesfrom Reynolds(2002)areassimilatedinto the
model. Additionally backgroundinformation from the
LevitusWOA98 is used.

To adjustthemodelto thedatatheadjointmethodis em-
ployed. The control parametersof this optimizationare
themodelsinitial temperatureandsalinitystateaswell as
theforcingfields(windstress,air temperatureandsurface
freshwater flux). The forcing is optimizedvia an empi-
rical orthogonalfunction(EOF)decomposition,with the
first guesstakenfrom theNCEPreanalysis.
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model regions Summary
� The analysisof the T/P sealevel anomaliesrevealslarge regional variability in the local trendswhich is well

reproducedby theoptimizedmodel.
� Themodelsglobalmeantrendis acompositionof stericsealevel riseandeustaticsealevel fall.
� Theregionalvariability in thesealevel trendsis mainly reproducedby thestericcontribution,while theeustatic

changesshow up fairly constantin space.
� Themaincontribution to thestericchangesstemfrom theupperlayers.
� Althoughit is generallysmallerthanthethermosteric,thehalostericchangesmustnot beneglectedon regional

scale.In many regionsit is oppositein signto thethermostericthuspartly compensating.
� Thequantitative decompositioninto stericandeustaticsealevel changesasdemonstratedon this posteris still

preliminary, becausewe do not utilize any constrainton the total oceanmass(e.g.bottompressure,OAM, J2
etc.)nor on theoceanstotal heatcontent.
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