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Land Ice Sheets ð coupling with Oceans  



Motivation: Projecting future Sea Level Rise  

Ç Potentially large Antarctic contributions to SLR resulting 

from marine ice sheet instability, particularly from 

WAIS. 

 

Ç Climate driver: subshelf melting driven by warm(ing) 

ocean water intruding into subshelf cavities . 

 

Ç Melt-driven thinning, loss of shelf buttressing lead to 

grounding-line retreat.  

 

Ç Paleorecord implies that WAIS has deglaciated in the 

past. 



Part of the DOE òbig pictureó in climate 

Ç PISCEES (Predicting Ice Sheet and Climate  Evolution at Extreme Scales)  

ÁDOE-sponsored (SciDAC2) ice-sheet modeling effort  

ÁLeverages DOE modeling, HPC capabilities 

ÁDycore development  

ÅBISICLES ð block-structured finite -volume AMR, L1L2  

ÅFELIX ð Finite Element unstructured mesh, Blatter -Pattyn/Stokes 

ÁInitialization, UQ, V&V  

Ç ACME (Accelerated Climate Model for Energy)  

ÁDOE-sponsored ESM effort  

Å3 science questions (#3 is cryospheric contribution to SLR)  

ÁStarting point is CESM 

DOE Context ð PISCEES and ACME 



Big Picture -- target  

Aiming for coupled ice -sheet-ocean 

modeling in ESM 

Multi -decadal to century timescales  

Target resolution :  

Ocean: 0.1 Degree 

Ice-sheet: 500 m (adaptive)  

Why put an ice-sheet model into an ESM? 

fuller picture of sea -level change 

feedbacks may matter on  

timescales of years, not millenia  

Credible projections require  

correct GL dynamics  



Grounding -line dynamics experiments  

Ç Series of ice-sheet modeling community model 

intercomparison  projects designed to understand issues 

in modeling of GLs 

ÁMISMIP, MISMIP3D, MISMIP+ 

 

Ç All point to a need for very fine spatial resolution to get 

GL dynamics right (sub-km in most cases) 

 

Ç Prime use case for adaptive mesh refinement (AMR) 


