
























Global Mean Sea Level Change From Satellite Altimeters 





GRACE Mission 
(Gravity Recovery and Climate Experiment)  

To measure water and snow/ice change on the Earth surface. 



Global Long-Term Climate Change Signatures from GRACE 



(Ice, Cloud, and land Elevation Satellite) 

GLAS (Geoscience Laser Altimeter System)  





Antarctic Peninsula 



Antarctic Elevation (ICESat) 
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                       Polar Ice Sheets Thinning from ICESat (2003 – 2007) (Pritchard et al., 2009) 



(Scheduled for launch in early 2016) 

In contrast to the ICESat design, 
ICESat-2 will use a micro-pulse 
multi-beam approach. This 
provides dense cross-track 
sampling to resolve surface 
slope on an orbit basis. 

This concept has advantages 
over ICESat of improved 
elevation estimates over high 
slope areas and very rough 
areas and improved lead 
detection for sea ice freeboard 
estimates. 

ICESat-2 



European Space Agency 

ESA’s SMOS Mission  
(Soil Moisture and Ocean Salinity) 

Launched on 2 November 2009 



SMOS  

Preliminary Results 



CryoSat-2 - Cryosphere Satellite 
(To measure snow and ice change) 

Launched on 8 April 2010 



Global Positioning System (GPS) 





GPS Uplift & Ice Melting 



InSAR measurements indicate land subsidence in Mexico City. 



The three ‘pillars’ of geodesy: 

  Earth’s Shape (Deformation) 
  Earth’s Gravity Field 
  Earth Rotation 



Thanks! 


