
Objec&ve	
  
Es#mate	
  future	
  sea-­‐level	
  rise	
  from	
  the	
  
Greenland	
  ice	
  sheet	
  from	
  meltwater-­‐
induced	
  changes	
  in	
  basal	
  sliding	
  

Enhanced	
  basal	
  lubrica&on	
  and	
  the	
  contribu&on	
  of	
  the	
  
Greenland	
  ice	
  sheet	
  to	
  future	
  sea-­‐level	
  rise 

Impact	
  
At	
  2200,	
  sea-­‐level	
  rise	
  from	
  meltwater	
  induced	
  sliding	
  
in	
  Greenland	
  is	
  small;	
  ≤	
  8	
  mm	
  on	
  top	
  of	
  the	
  ~170	
  mm	
  
from	
  increased	
  mel#ng	
  alone	
  (≤	
  5%).	
  At	
  2100,	
  the	
  
effect	
  is	
  even	
  smaller.	
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Addi#onal	
  sea-­‐level	
  rise	
  from	
  meltwater-­‐sliding	
  feedback,	
  
rela#ve	
  to	
  the	
  base-­‐case	
  with	
  no	
  feedback	
  (a).	
  Frac#onal	
  
ice	
  speedup	
  (b)	
  and	
  cumula#ve	
  thickness	
  change	
  (c)	
  at	
  
2200,	
  rela#ve	
  to	
  base-­‐case	
  with	
  no	
  feedback.	
  

Approach	
  
•  Use	
  observa#ons	
  to	
  derive	
  empirical	
  
models	
  for	
  increased	
  glacier	
  speed	
  
(through	
  increased	
  sliding)	
  as	
  a	
  
func#on	
  of	
  increased	
  meltwater	
  
input	
  to	
  the	
  glacier	
  bed	
  

•  Implement	
  these	
  empirical	
  models	
  
in	
  next-­‐genera#on	
  ice	
  sheet	
  models	
  

•  Force	
  ice	
  sheet	
  models	
  with	
  climate	
  
model	
  output	
  from	
  2000	
  to	
  2200,	
  
including	
  es#mates	
  for	
  increased	
  
meltwater	
  genera#on	
  resul#ng	
  	
  
from	
  increased	
  warming	
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