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}Grounding  Line: Point where  glacier  ice outflow  begins  

to float and thus  contribute  to sea level  rise (SLR) 

 

}Gigatonne (Gt): 1 Km 3= Lake Windermere  

 

}360 Gt= 1 mm SLR 

 

}Glacial  Isostatic  Adjustment  (GIA): Adjustment  

for rebound  of  the  Earthõs crust  in response  to present and 
historical  changes  in the  weight  of  ice sheets  

 



 

}There  are three  specific  ice masses in Antarctica  
which  can be treated  independently .  

 

}The East Antarctic  Ice Sheet, the  West Antarctic  
Ice Sheet and the  Antarctic  Peninsula.  

 

}This is because  of  distinct  topographic  
differences  between  the  three  regions.  

Allison et al. 2009  



}Largest  Ice Sheet 

}Holds 50 meter sea level  potential  (SLP) 

Lythe  et al. Bedmap  Consortium 
2000. Vaughan , D. 2008  



}Grounded  Below Sea Level (marine ice sheet ) 

}Holds 5 meter SLP  

}Main Contributor  to Antarctic  Ice Mass losses  

}Mountainous  region  

}0.3 meter SLP  

}Warming  in excess  of  3°C over last 50 years 

} Ignored  from IPCC AR4 sea level  predictions  

 

 
Allison et al. 2009, Vaughan, D. 2008  



} The sum of the mass inputs and mass outputs result in the 
mass balance of the ice sheets  
 

} Mass is continually added to the ice sheets through 
snowfall  
 

} Mass is removed by iceberg calving and basal melting  
 

} Size, topography and weather across the ice sheets require 
mass balance measurements to be done through remote 
sensing techniques  
 

} This can be done through measuring elevation change, 
mass change and ice flux.  

Allison et al. 2009  



}Measure  the  distance  from the  sensor to the  
surface  and thus  elevation  of  the  surface  

 

}Radar Altimeter signals are easily  affected  by 
snow  properties  and have a large bias over 
narrow  and rough/sloping  terrain  

 

}Laser Altimeters have better  resolutions  but  are 
affected  by cloud  cover  

 

}Correction  for GIA must be done  for precise  
results  

 

Allison et al. 2009, Ekholm et al. 2002  



}Measures  the  change  in regional gravitational  
fields  caused  by ice sheet  mass changes  

 

}Done  by precise  measurement  of  separation  
between  a pair of  satellites  in identical  orbits  

 

}Very sensitive to GIA therefore  significant  error  
potential  

 

}Can however  measure  mass loss acceleration  
effectively 1 

Allison et al. 2009, Bevis et al. 2009, 
Chen et al. 2006, 1Velicogna . 2009  


