Parameter: Ice sheets

Main climate applications

· The Greenland and Antarctic ice sheets hold 95% of the world’s fresh water and almost 70-m of sea level equivalent. Iceberg calving, especially from ice shelves, and ice sheet basal and marginal melt contribute large quantities of fresh water to the world ocean. Their present contribution to global sea level change is poorly known. In the case of Antarctica new mass budget estimates suggest a net loss of 48±14 km 3/yr for West Antarctica and a net gain of 22±23 km 3/yr for East Antarctica. .

· The freshwater addition to the oceans also affects the salinity and density of the upper ocean. The Weddell Sea and some other coastal regions of Antarctica are major contributors to ocean deep water formation and the global thermohaline circulation (TNC).

· The high reflectivity (albedo) of snow and ice surfaces has major effects

      on surface radiation balance and surface – atmosphere energy exchange. 

      Enhanced ablation on the Greenland ice sheet lowers the overall albedo 

      and may thereby modify the ice – albedo feedback regionally.. 

Contributing baseline (GCOS) observations

 *    The GCOS-relevant parameters are ice sheet geometry and mass

      balance. The former involves airborne or satellite altimetry and the latter 

      ground measurements.

· Digital elevation maps with 5-km resolution based on ERS-1 and Geosat for Greenland and Antarctica are available:

(see http://nsidc.org/data/snow.html#ICE_SHEETS)
For Antarctica there are also 200m, 400 m and 1-km resolution DEMs from the Radarsat Antarctic Mapping Project (RAMP): http://nsidc.org/data/nsidc-0082.html)
For Greenland there are extensive satellite and airborne remote sensing data, AWS station meteorological data, snow pits and shallow cores from the Program for Arctic Regional Climate Assessment (PARCA). Snow melt extent on the ice sheet has been mapped from passive microwave data, continuously for 1979-present.

      (see:   http://nsidc.org/data/parca/index.html)
Other contributing observations

· The recently launched Gravity Recovery and Climate Experiment  (GRACE) satellite (combined with ICESat data) will enable mass balance estimates for Antarctica equivalent to a sea level change of

     0.2 mm/yr. 

· The International Trans-Antarctic Scientific Expedition (ITASE) is collecting shallow cores along transects across Antarctica to study the climate of the last 200 years. (see http://www.ume.maine.edu/itase/home.html)
 Significant data management issues

*The satellite missions and the field programs are one-time research projects without plans for repeat surveys at this time.

Analysis products

· Ice sheet data being collected in Greenland under the PARCA program (NASA) are being assembled (see http://nsidc.org/data/parca/index.html). Data and products  from the Radarsat Antarctic Mapping Mission (RAMP) are available (see http://nsidc.org/daac/ramp/index.html).

      Icesat products from the (Geoscience  Laser Altimeter ( GLAS) sensor will be  

       available in 2003 via NSIDC (see http://nsidc.org/daac/glas/index.html).

Issues and Priorities

IPCC noted that the largest uncertainty about sea level is "rooted in our inadequate understanding of polar ice sheets."  The forthcoming satellite missions of ICESat and the European CryoSat will provide the initial data set of the polar ice sheets.  While NASA’s ICESat-1 mission was initially planned to be a 5-year endeavor, it was changed to a 3-year design (with a 5-year goal) in order to reduce costs and achieve an early launch in the EOS program.  However, long term monitoring of ice sheets using the same sensor types is essential for change detection and cannot be resolved with a 3-year mission.  

To support current moderate to high resolution modeling needs, a quantitative estimate is needed from spaceborne sensors of snow cover extent and depths for both wet and dry snow types.
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