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The sca-sutlace clevation 1elative to the geoid i1s a dynamic boundary condition for the
thice-dimensional occanie pressure ficld. This boundary condition has been determined
over the global occans every 10 days by a precision radar alimeter aboand the
TOPLX/POSEIDON (1/P) satellite since October, 1992, This is the most accurate altimeler
data stream to date for the study of the dynamics of large-scale occan circulation.  The data
provide a unique test-bed for global occan maodels and have set the stage for operational
occan applications. Comparisons of the observations with model simulations will be
reviewed. Many of the observed features of the global ocean cireulation are well simulated
by state-of- the-art models, including variabilitics at scasonal- to-intetannual time scales that
are key to the understanding of climate change. However, the model simulations often
underestimate the magnitude of the vanabilities. "T'o improve the model estimate of the state
of the ocean, 'T/P observations were assimilated into the models. The information provided
by the observed sca sutface elevation was propagated into other dynamic and
thermodynamic variables of the model. The simulation of the entite water column was
improved by mcorporating the surface information into the model calculation. However,
both data and maodel have errors. Data assimilation must be performed according to the
relative weights of data evaluated against model prediction in order to assimilate only the
information that is compatible with the model's capability. Results will be presented that
demonstrate the power of assimilation of "I/ data in improving model estimate of the occan
state in terms of current velocity and water temperatore at the surface as well as at depths.
The 1esultant model simulation then provides an improved estimate of the occan circulation
as well as its transport of heat, a key process by which the ocean influences chimate. The
1ole of satellite altimetry in monitoring, the global occan and improving, the prediction of
climatic events will be discussed.
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