







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature geoscience

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 22 November 2009



                    Accelerated Antarctic ice loss from satellite gravity measurements

                    	J. L. Chen1, 
	C. R. Wilson1,2, 
	D. Blankenship3 & 
	â€¦
	B. D. Tapley1Â 

Show authors

                    

                    
                        
    Nature Geoscience

                        volumeÂ 2,Â pages 859â€“862 (2009)Cite this article
                    

                    
        
            	
                        3102 Accesses

                    
	
                        240 Citations

                    
	
                            71 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Accurate quantification of Antarctic ice-sheet mass balance and its contribution to global sea-level rise remains challenging, because in situ measurements over both space and time are sparse. Satellite remote-sensing data of ice elevations and ice motion show significant ice loss in the range of âˆ’31Â toÂ âˆ’196â€‰Gtâ€‰yrâˆ’1 in West Antarctica in recent years1,2,3,4, whereas East Antarctica seems to remain in balance or slightly gain mass1,2,4, with estimated rates of mass change in the range of âˆ’4Â toÂ 22â€‰Gtâ€‰yrâˆ’1. The Gravity Recovery and Climate Experiment5 (GRACE) offers the opportunity of quantifying polar ice-sheet mass balance from a different perspective6,7. Here we use an extended record of GRACE data spanning the period April 2002 to January 2009 to quantify the rates of Antarctic ice loss. In agreement with an independent earlier assessment4, we estimate a total loss of 190Â±77â€‰Gtâ€‰yrâˆ’1, with 132Â±26â€‰Gtâ€‰yrâˆ’1 coming from West Antarctica. However, in contrast with previous GRACE estimates, our data suggest that East Antarctica is losing mass, mostly in coastal regions, at a rate of âˆ’57Â±52â€‰Gtâ€‰yrâˆ’1, apparently caused by increased ice loss since the year 2006.
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                    Figure 1: Antarctic rate map from GRACE.


Figure 2: Forward-modelling scheme.


Figure 3: GRACE mass time series at four selected locations.


Figure 4: Antarctic rate map from forward modelling.
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