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S UMMARY

2) U NDERLYING M ECHANISM

Ocean tides generate stresses in Antarctic ice
shelves as they lift them up and down. These
stresses affect the flow velocity of outlet glaciers
and the overall rate of ice loss into the ocean. The
mechanism behind tidal variability, however, remains poorly understood due to satellite measurements being infrequent.

3) T HE P RIESTLEY G LACIER . . .
. . . is a fast-flowing outlet glacier draining parts of
East Antarctica through the Transantarctic Mountains into the Ross Sea. Field work was conducted
in its grounding zone in November 2018 to (i)
record velocity changes using a TRI, (ii) install an array of sensors across its grounding zone to measure
both changes on the glacier surface and beneath the
ice. All in tandem with SAR data acquisitions.
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But space-borne measurements of velocity are only
snapshots in time and might miss any short-term
acceleration of glaciers due to ocean tides. By successfully installing a ground-based radar system
(TRI) we can now bridge this gap and test various
suggested mechanisms with computer simulations.

1) I NTERFEROMETRY 101
SAR interferometry is used to measure flow velocity, delineate the grounding line, observe spatial
variability of tidal flexure and measure ocean tides
with very high accuracy.?
Single SAR image:
No information about
surface
deformation
can be gained from a
single SAR image.

Ocean water might be transported far upstream of
the grounding line by a grounding line pump. This
has been suggested by modelling studies† but direct
observations of water intrusion are entirely missing.
An array of glacier stations record tidal variability
over the austral summer (Nov-Jan):

InSAR image:
Difference between two
SAR images. Includes
both a horizontal velocity and a vertical component from tidal flexure on the surface.
DInSAR image:
Differencing two InSAR
images removes the linear background movement. This can be used
to separate horizontal
and vertical velocity
components.

1. one GPS to record the tidal forcing
2. GPS: vertical and horizontal ice movement
3. Tiltmeters: changes in surface slope from
tidal flexure
4. ApRES: record changes in basal properties
due to possible intrusion of ocean water as
well as vertical strain in the ice

By observing the tides, the glaciers’ responses and
any changes in bed properties, we determine which
factors most strongly control flow velocity at the
margins of the ice sheet. This allows us to refine
fundamental laws of ice flow in this critical region
and to include tidal variability in ice-sheet models.

4) C OMPARING S ATELLITE WITH TRI VELOCITY MEASUREMENTS

5) M ODELLING
Thickness of floating ice is at first
estimated from the inversion of
satellite derived freeboard and
then refined by optimizing modelled to DInSAR observed tidal
flexure in the grounding zone.
Upstream of the grounding line,
however, the hydrostatic equilibrium assumption breaks down.
Here, satellite derived surface velocity can be used to estimate the
ice thickness where no tidal flexure is observed.

The Priestley’s mean flow velocity is about 140 m/yr. Highest velocities
occurr upstream of the grounding line wih the ice decelerating to about 100
m/yr on its ice shelf. Across the grounding line, however, the flow velocity
varies within days as revealed from the TRI measurements. This shortterm temporal variability is hand in hand with spatial inhomogenities of
flow velocity further upstream.
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