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Satellite measurements of the gravity field, especially CHAMP and GRACE, together with satellite radar altimetry, have provided increasingly accurate estimates of the time-mean dynamic topography over the global oceans. The upcoming GOCE mission is expected to improve accuracy and resolution to knowledge of  the time-mean geoid .
However, their real power is best appreciated when the time changes in the gravity field, interpreted as changes in ocean bottom pressure, are studied.  Some of the earliest published results regarded ocean tides at the highest latitudes, where in situ data are insufficient. Much published effort succeeded in comparing GRACE-derived bottom pressure to in-situ bottom pressure records in the N.E Pacific, Kerguelen Plateau, S. Atlantic, and Kuroshio Extension. Succeeding work also showed the data capable of measuring trends in the circulation of the Arctic Ocean, as well as seasonal and interannual changes in the Antarctic Circumpolar Current and N. Pacific
Because GRACE measures the total ocean mass in a basin or region, it has proven invaluable in separating steric (temperature and salinity) changes in sea surface height from those due to mass changes ('eustatic'). On a global basis, satellite gravity data close the ocean heat content budget, as changes viewed by in situ data (XBT, Argo,  CTD, etc), plus those viewed by GRACE must equal the changes in sea surface height from radar altimetry. Since Postglacial Rebound is included in the GRACE signal, this trend must be modeled out.
These observation have profound implications in climate research. The oceans absorb a large fraction of the excess heat received by the Earth, only to be released in the future, what is called 'commitment' --even if atmospheric composition were fixed now, global-mean temperature and sea level would continue to rise due to oceanic thermal inertia--.  About 2/3  of the added heat is contained in the top 700m. However, it is unclear where and how deep the remaining heat goes. Much of the global array of Argo floats and other in-situ data focus on the upper ocean, whereas GRACE and radar altimetry provide vertically-integrated information for the whole water column, supplementing the Argo system. Furthermore, GRACE and other data measure the mass added to the oceans by melting of the Greenland and  Antarctic ice sheets, and some smaller land ice regions, further helping separate these competing signals.
The White Paper will address the results to date, and the necessary planning for the integration of these data with the rest of the Global Ocean Observing System, planning early continuation missions (in both Europe and the US) and how best to  optimize existing and future data for ocean applications.  
  Global Geodetic data and techniques have become an integral part of Physical Oceanography: the centimetric accuracy of a satellite altimeter measurement requires precise knowledge of the satellite's position, which requires a global network of laser, GPS, and Doppler tracking stations, all referred to a Terrestrial Reference Frame. GRACE is still a geodetic mission but there is no doubt that it will soon be considered an integral part of Ocean, Cryospheric, and Hydrologic sciences. Geodesy is developing the next generation of essential oceanographic tools, such as GPS reflections.   Thus, it is quite possible that this Proposal for ' Contributions of Satellite Time-Varying Gravity Measurements to Ocean Studies' will be merged with one being developed in parallel encompassing all Geodetic Observations of the oceans.
