The effects of bed topography and strength on stability of marine ice sheets

Olga Sergienko and Duncan Wingham
We consider a model of unconfined marine ice sheet similar to Schoof’s (2007)
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In the case of non-negligible bed slopes:
—The ice flux at the grounding line is an implicit function of ice thickness; it also depends
on the bed slope, accumulation/ablation rate, sliding parameter and ice stiffness

at the grounding line.
—Steady-state grounding line positions can be stable and unstable on prograde and

retrograde bed slope. Stability conditions depend on interplay between the bed
elevation, slope and curvature; accumulation rate and its gradient; sliding parameter
and ice stiffness.

Based on results of this and recent studies, “marine ice-sheet instability” is an exception
rather than the rule in stability of marine ice sheets.



