The West Antarctic Ice Sheet
and Sea Level Rise

- Dusty Schroeder
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Polar Ice Sheets and Climate Change
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Marine Ice Sheets and Abrupt Change

1. Stable glacier and ice shelf
w driven by gravity

Buoyant (hydrostatic) force
at ice shelf front partially
supports ice shelf mass
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2. Two effects of warmer temperatures
a) M ater percolates through glacier;
glacier speeds up (summer only)

b) Water-filled fractures
carve through ice shelf;
shelf disintegrates
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3. Unstable glacier front after ice shelf collapse

As shelf retreats past grounding line
buoyant support decreases at front
but w continues and
glacier front calves rapidly
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4. Glacier acceleration
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The Antarctic Ice Sheet
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The West Antarctic Ice Sheet

Geography
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millions of people

Impact of WAIS Collapse
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Oceans and Ice Sheet Forcing
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Morphology and Ice Sheet Response
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Northing (km)

Sediment and Ice Sheet Response
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drology and Ice Sheet Response

THICKNESS (km) TIME= 80,000 Years Before Present

000 D250.500.75 100 125 1,50 1,75 200 225 2.50 2.75 3.00 325 350 3.754.00 425 450 4,75 500

No Water Scenario Slidng Related to Fraction Wet Scenario Slidng Related to Water Depth Scenario

Fig. 2. Ice sheet thickness for three different sliding models. Inception phase of glaciation.

Relation Between Total Volume and Lubrication Factor
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Fig. 13. Sensitivity of total volume to slhiding law exponent.
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Geothermal Flux and
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Challenges in Modelingthe Ice Sheet

1) Poor(or Missing) Key Physical Processes:
- Ice Sheet/Ocean Interaction
- Grounding Line Migration
- Production and Flow of Basal Water
- lce Stream Dynamics and Basal Processes
- lceberg Calving
- Higher Order Physics

2) Conflicting Predictions for Ice Sheet Stability
3) Non-uniform Boundary Condition Data

4) No Systematic Analysis Model/Data Uncertainty



