2D controls on grounding-line flexure and
apparent ice-thickness distribution from DInSAR
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S TAGE 2: I CE T HICKNESS

+

DInSAR measures bending of ice shelves due to ocean
tides along the Antarctic coastline. These satellite measurements are mainly used to detect the grounding line,
but the bending pattern (fringes) contains additional
information about ice thickness and ice rheology in the
grounding zone.

1

=

Both models require ice thickness as input. Freeboard on the freely-floating ice shelf is converted to thickness using
density data from a firn core (cyan line). The thickness is then increasing towards the grounded ice by a characteristic
function (black line). Scaling this function horizontally by the grounding-zone width (in reds) and vertically by the
thickness at the freely-floating end gives the grounding-zone ice thickness (in blues).

S TAGE 3: T IDAL F ORCING
The second input is an accurate tidal forcing. By correcting the tide-model output that it exactly matches the
DInSAR measurement, both bending models can be directly compared with the satellite observations. This is
achieved by calculating the DInSAR offsets (pink dots)
for each image aquisition (vertical black lines). The resulting tuning function (pink line) is then added to the
tide-model output (light blue line) and serves as input
for the bending models (dark blue line).

The bending has been described as elastic (Schmeltz
et al., 2002), but a viscoelastic model (Walker et al.,
2013) generally reduces errors when compared to tiltmeter data from the Southern McMurdo Ice Shelf.
Finite-element simulations using a Young’s modulus of
1.6 GPa and an ice viscosity of 1013.7 Pa s match field
observations best (Wild et al., 2017).

S TAGE 4: R ESULTS

Findings:
1. both models reproduce the general bending pattern fairly well
2. but currently underestimate the tidal bending in the grounding zone,
especially within embayments
3. in these areas ice thickness is either too large, or ice rheology is less stiff
than calculated from the tiltmeters
Outlook:
• optimizing the grounding zone ice thickness to the satellite derived bending
pattern using a suite of interferograms
• thus indirectly measuring ice thickness distribution along the Antarctic
coastline from DInSAR
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