OceanObs’09 

Community White Paper Proposal

Title

Geodetic observations of ocean surface topography, ocean mass, and ocean volume changes

Lead author

C.K. Shum, School of Earth Sciences, The Ohio State University, 125 S Oval Mall, 221B Mendenhall Lab, Columbus, Ohio 43210-1398, U.S.A., phone: 614-292-7118, fax: 614-292-7688; e-mail: ckshum@osu.edu.

Contributing authors

Anny Cazenave, Laboratoire d'Etudes en Géophysique et Océanographie Spatiales 
LEGOS-CNES, Observatoire Midi-Pyrénées, Toulouse, France, anny.cazenave@cnes.fr.
Chris Hughes, Proudman Oceanographic Laboratory, Liverpool L3 5DA, United Kingdom, cwh@pol.ac.uk.
Hans-Peter Plag, Nevada Bureau of Mines and Geology and Seismological Laboratory, University of Nevada, Reno, NV 89557, USA, hpplag@unr.edu. 

Markus Rothacher, GeoForschungsZentrum Potsdam (GFZ), Potsdam, Germany, rothacher@gfz-potsdam.de.


Reiner Rummel, Institute for Astronomy and Physical Geodesy, Technical University, Munich, Munich, Germany, rummel@bv.tu-muenchen.de. 

Philip Woodworth, Proudman Oceanographic Laboratory, Liverpool L3 5DA, United Kingdom, plw@pol.ac.uk.
Victor Zlotnicki, Jet Propulsion Laboratory, Pasadena, CA, USA, Victor.Zlotnicki@jpl.nasa.gov.

GGOS Science Panel Members (see http://www.iag-ggos.org/sp/), GGOS Community as needed.

Description

Geodetic techniques are essential to observing ocean surface variations on a wide range of spatial and temporal time scales. Radar altimetry, which is today an integral part of the global ocean observing system and indispensable for studies of ocean circulation and sea surface height changes, originated in geodesy. Static sea surface topography, which is a fundamental input for ocean circulation models, is derived from satellite altimetry in combination with a precise geoid, which in turn results from dedicated gravity satellite missions. Altimeters also capture temporal variations in sea surface height. Used in combination with space gravimetry techniques, such as GRACE and GOCE, signals of ocean mass change and steric sea surface height variations can be separated.  Synthetic Aperture Radar and emerging techniques such as GNSS reflectometry provide additional information on sea surface changes and other oceanographic properties. Assimilation of these observations into models improves our knowledge of ocean currents and the predictive capabilities of these models. Mass changes in the ocean are observed with dedicated gravity missions and provide valuable constraints on the ocean's role in the global water cycle and climate system. In coastal areas, the geodetic techniques are crucial for the monitoring of local sea level changes as a key impact parameter of global warming. 

The Global Geodetic Observing System (GGOS) provides the global terrestrial reference frame (in form of the International Terrestrial Reference Frame, ITRF) mandatory for these observations and works towards an integration of all components into a consistent observing system for sea level, ocean volume, and ocean mass. For example, changes in ITRF may causes computed orbit height differences of order 1 cm, and are the largest current source of error in radar altimetry. Consistency across the different techniques is therefore one of the main challenges in order to improve the accuracy of products relevant to ocean studies.  

The white paper will address the current technical capabilities and organizational situation, the challenges in terms of continuation of satellite missions and the further technological development of these missions, the steps towards higher integration of the observing system components and data, and the current and potential future products to be provided to science and in support of decision making. Links to and integration of the geodetic component of the ocean observing system of systems into GOOS will also be elaborated. The paper will be based on community input from a wide range of experts contributing to GGOS and the IAG Services and Commissions, as well as other experts in the ocean observing community and GEO.

