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Motivation Method

Sealevel changesanbe measuredccuratelyby satellite Seal evel Evolution

altimetry Besidethe redistrilution of the water masses
by Iinternal oceandynamicstwo further contributions
areresponsibldor the obsenred local sealevel changes:

The OGCM that is usedto study the oceanssealevel
changesn detall is basedon the Hamlurg Large Scale
Geostrophicmodel LSG. The model hasa 2° x 2° ho-
rizontal resolutionand 23 vertical layers.Nine yearsof

Steric effects and the oceansfreshwater budget, while P—E freshwaterflux TOPEX/Poseidor(T/P) seasurface height datarelative
only their sumis obsered. By using an oceangeneral ¢ . _ to the EGM96 geoid modelaswell asseasurfacetem-
circulation model (OGCM), that conseres oceanmass + U / ¥ vVdz divergence peraturedrom Reynolds (2002) are assimilatednto the
ratherthanvolume ,wetry to separatéhesecontrilutions. Z 1 3a 5 model. Additionally backgroundinformation from the
| N i / —— | =Tdz thermosterieffect Levitus WOA98 Is used.

Themodelsglobalmeansealevel is very sensitve to the _qooT S p ot

globaloceansnassbudget,.e. inflow by rivers,melt wa- . 190 P To adjustthe modelto the datathe adjointmethodis em-
ter from glaciers/ ice shields,precipitationandevapora- 4 / _ —Sdz halostericeffect ployed. The control parameter®f this optimizationare
tion. This budgetis only poorly known in comparisorto —H 0 0S T.p ot themodelsnitial temperatur@andsalinity stateaswell as
the evolution of the volume of the oceanas determined + ALA L subgridprocesses theforcing fields(windstressair temperatur@andsurface

from satellitealtimetry Thereforeit is reasonabléo use
the assimilationresultsto improve the knowledgeabout
the total freshwater flux ratherthan utilizing measured
fluxesto estimatehe oceansnasschange.

freshwater flux). The forcing is optimizedvia an empi-
rical orthogonalfunction (EOF) decompositionwith the
first guesgakenfrom the NCEPreanalysis.

Local Linear Trend(1993-2001

Sea Level Variations — T/P Sea Level Variations (steric)

thermosteric sea level variations [zeta—512.5] thermosteric sea level variations [512-2250]

thermosteric sea level variations [2250—bottom]
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Sea Level Variations — OPT Sea Level Variations (total non—steric)

halosteric sea level variations [zeta—bottom] halosteric sea level variations [zeta=512.5]

halosteric sea level variations [512-2250] halosteric sea level variations [2250—bottom]
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From T/P data (top) and optimized
solutionOPT (bottom)

Total steric(top) andeustaticbottom) Thermosteric(top) and halosteric (bot-

tom) integrated over the intermediate
layer[512m-2250m]

Total thermosteric(top) and halosteric
(bottom) integrated over the full ocean
depth[{-H].

Thermosteric(top) and halosteric (bot-
tom) integrated over the first 512.5 m
[(-512m].

Thermosteric(top) and halosteric (bot-
tom) integrated over the bottom layer
[2250m-H].

AreaMeanSealevel

North Pacific North Atlantic South Indian South Atlantic

Fastern Tropical Pacific

Global Ocean Western Tropical Pacific
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model regions

Summary:.
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b ﬂv m L e The analysisof the T/P sealevel anomaliesevealslarge regional variability in the local trendswhich is well
o/ Vo e - TA&ME = reproducedy the optimizedmodel.

ot by eew 2%/ S e Themodelsglobalmeantrendis a compositionof stericsealevel rise andeustaticsealevel fall.

e B e Theregionalvariability in the sealevel trendsis mainly reproducedy the stericcontribution, while the eustatic
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e Themaincontrilution to the stericchangestemfrom the upperlayers.

e Althoughit is generallysmallerthanthe thermostericthe halostericchangesnustnot be neglectedon regional
scale.In mary regionsit is oppositen signto thethermosterichuspartly compensating.

e The guantitatve decompositionnto stericandeustaticsealevel changesasdemonstratedn this posteris still
preliminary becauseve do not utilize any constrainton the total oceanmass(e.g. bottom pressure OAM, J2
etc.)nor ontheoceandotal heatcontent.
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