
Problem 
Outlet	
  glaciers,	
  ice	
  streams,	
  and	
  ice	
  shelves	
  lead	
  to	
  ill-­‐condi5oned	
  linear	
  
systems	
  upon	
  discre5za5on.	
  For	
  large-­‐scale,	
  high-­‐resolu5on	
  ice	
  sheet	
  
simula5ons,	
  robust	
  and	
  scalable	
  linear	
  solvers	
  are	
  needed. 

Scalability	
  of	
  the	
  Albany/FELIX	
  dynamical	
  core	
  for	
  	
  
large-­‐scale	
  Greenland	
  and	
  Antarc8ca	
  simula8ons	
  

Impact 
Demonstrated	
  scalability	
  and	
  robustness	
  of	
  the	
  Albany/FELIX	
  dynamical	
  
core	
   on	
   realis5c,	
   large-­‐scale	
   Greenland	
   and	
   Antarc5c	
   ice	
   sheet	
  
problems. 
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Approach	
  
We	
  study	
  the	
  performance	
  of	
  two	
  precondi5oners	
  for	
  the	
  linear	
  
systems	
  arising	
  from	
  the	
  discre5za5on	
  of	
  the	
  governing	
  equa5ons	
  in	
  
the	
  Albany/FELIX	
  first-­‐order	
  Stokes	
  approxima5on	
  solver.	
  The	
  first	
  is	
  
based	
  on	
  ILU	
  and	
  the	
  second,	
  newly	
  developed,	
  is	
  based	
  on	
  algebraic	
  
mul5grid	
  (AMG)	
  and	
  the	
  idea	
  of	
  semi-­‐coarsening	
  (bo[om).	
  	
  
For	
  Antarc5c	
  ice	
  sheet	
  simula5ons,	
  performance	
  of	
  the	
  ILU-­‐based	
  
precondi5oner	
  deteriorates	
  with	
  problem	
  size	
  whereas	
  the	
  AMG	
  
precondi5oner	
  maintains	
  scalability	
  (right).	
  A	
  strong	
  scaling	
  study	
  on	
  a	
  
Greenland	
  ice	
  sheet	
  problem	
  demonstrates	
  good	
  overall	
  scalability	
  of	
  
the	
  Albany/FELIX	
  code. 
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