







    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

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Climate Change]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature climate change

	letters

	
                                    article


    
        
        
            
            
                
                    	Letter
	Published: 12 January 2014



                    Retreat of Pine Island Glacier controlled by marine ice-sheet instability

                    	L. Favier1,2, 
	G. Durand1,2, 
	S. L. Cornford3, 
	G. H. Gudmundsson4,5, 
	O. Gagliardini1,2,6, 
	F. Gillet-Chaulet1,2, 
	T. Zwinger7, 
	A. J. Payne3 & 
	â€¦
	A. M. Le Brocq8Â 

Show authors

                    

                    
                        
    Nature Climate Change

                        volumeÂ 4,Â pages 117â€“121 (2014)Cite this article
                    

                    
        
            	
                        9845 Accesses

                    
	
                        328 Citations

                    
	
                            463 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Climate change
	Cryospheric science
	Environmental sciences


    


                
    
    

    
    

                
            


        
            Abstract
Over the past 40 years Pine Island Glacier in West Antarctica has thinned at an accelerating rate1,2,3, so that at present it is the largest single contributor to sea-level rise in Antarctica4. In recent years, the grounding line, which separates the grounded ice sheet from the floating ice shelf, has retreated by tens of kilometres5. At present, the grounding line is crossing a retrograde bedrock slope that lies well below sea level, raising the possibility that the glacier is susceptible to the marine ice-sheet instability mechanism6,7,8. Here, using three state-of-the-art ice-flow models9,10,11, we show that Pine Island Glacierâ€™s grounding line is probably engaged in an unstable 40â€‰km retreat. The associated mass loss increases substantially over the course of our simulations from the average value of 20â€‰Gtâ€‰yrâˆ’1 observed for the 1992â€“2011 period4, up to and above 100â€‰Gtâ€‰yrâˆ’1, equivalent to 3.5â€“10â€‰mm eustatic sea-level rise over the following 20 years. Mass loss remains elevated from then on, ranging from 60 to 120â€‰Gtâ€‰yrâˆ’1.
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                    Figure 1: PIG location and geometry.[image: ]


Figure 2: Melting experiments.[image: ]


Figure 3: Reverse experiments.[image: ]


Figure 4: Integrated contribution to SLR for melting experiments that produces a grounding line retreat.[image: ]
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