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SUMMARY

I. Title
Stability Assessment of Antarctic Ice Shelves Using Deflection

II. Purpose and Necessity of R&D
The objective is to introduce a simple and novel method to assess the stability
of Antarctic ice shelves based on surface deflection.

III. Contents and Extent of R&D

1. Understand the characteristics of surface deflection of Antarctic ice shelves
2. Develop an equation to calculate the effective thickness which causes the
surface deflection

3. Select test sites in Antarctica, calculate the effective thickness and compare it
with the measured thickness

IV. R&D Results

Previous research regarding ice shelf deflection were analyzed.
Euler-Bernoulli beam theory was exploited to derive the relationship between
the surface deflection and physical property of ice shelf.

The location and distance of local minimum and maximum in the vicinity of the
grounding line, related to the buoyancy length scale, was used to calculate the
effective thickness.

The relationship was applied to NASA’s Operation IceBridge dataset, collected
from four different ice shelves in Antarctica. Finally, the effective thickness was
compared with the measured thickness extracted from Bedmap?2.

V. Application Plans of R&D Results

Improving the calculation for effective thickness by incorporating ice shelf
deflection properties.

Evaluating the correlation between calculated and measured thicknesses of
ice shelves in Antarctica to suggest a stability index.

Assessing the effects of various factors on the determination of effective
thickness.
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