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Methods
We generate a time series of Sentinel-1 SAR
interferograms with 6-12 day temporal baselines and
compute double-difference interferograms to isolate
transient displacement signals. These products are
sensitive to vertical motion due to the slanted radar line-
of-sight and have been widely used to study grounding line
migration.
We detect localized, transient displacement features
interpreted as signals ofsubglacial water movement.
Manual detection is inefficient, so we developed an
automated method using a pre-trained Vision Transformer
(ViT) model: DINO (Self-Distillation with No Labels) [1].
Each interferogram is split into small patches and passed
through DINO, which extracts high-dimensional features. A
linear classification layer maps these to a binary signal
detection output. The �s�]�d�[�•attention mechanism
highlights key image regions, and we visualize these with
attention maps. Thresholding the maps yields coarse
segmentations of active subglacial features.
We extract regions of detected events and perform a local
phase unwrapping to retrieve absolute line-of-sight
displacements, which can then be projected to vertical.
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Summary
Subglacial water flow plays a critical role in modulating ice dynamics by altering basal traction and
influencing both short-term accelerations and long-term ice sheet stability. Using a decade of Sentinel-1
SAR data,we map vertical displacement signalsacross three regions of the Antarctic ice sheet, collectively
covering an area of more than 106 km2. These signals indicateactive subglacial hydrology, where
evacuated water displaces the overlying ice, includingrecurrent water flow toward ice shelf grounding
zones, with potential implications for ice-ocean interactions and ice shelf stability.
We utilized aVisual Transformer (ViT) foundational modelto automate the detection of fringe patterns
related to vertical displacements in 3243 double-difference interferograms (generated from 9705 Sentinel-
1 IW scenes). Vertical displacement signals range from just a few centimeters to tens of centimeters (over
6 days) and are often seen topropagate downstream, following the local hydropotential gradient, with
uplift preceding subsidence. The identified drainage events do not appear to cause transient changes in ice
flow speed.
Our dataset provides new insight into the spatial and temporal behavior of Antarctic subglacial drainage
systems across three different regions, offering key information for improving our understanding of
subglacial hydrology and its impact on local ice dynamics and ice shelf stability. Future work will seek to
extend the dataset ice sheet-wide and couple the vertical displacement time series with other sources of
data (as well as models), particularly to identify effects of dynamic subglacial hydrology on ice shelf
stability.

Region 1 Region 1

Region 2 Region 2

Region 3Region 3

Investigated regions

Colored markers indicate previously 
identified subglacial lakes [2]. 
Ice velocity map obtained from [3].

Current grounding line

2021-05-14 / 2021-05-26 2021-06-05 / 2021-06-17 2021-06-17 / 2021-06-23

Subglacial drainage towards Vanderford grounding zone

Totten Glacier subglacial lake filling

Some of the identified displacement signals
coincide with previously identified subglacial lakes
(green markers). In other cases, REMA elevation
difference maps reveal extensive filling/drainage
over longer time scales, indicating the presence of
large, previously unidentified subglacial lakes.

REMA DEM diff. (2020-10-17 �t 2017-10-03)

Apparent drainage propagation along >60
km of the margin towards Vanderford
glacier grounding line over the span of a few
weeks. Along parts of the transect, water
appears to travel up the estimated (steady-
state) hydropotential gradient.

(coherence > 0.25)

Vertical displacement

MEaSUREs grounding line [4]

Totten grounding zone

Subglacial hydrology at Evans Ice Stream
At Evans Ice Stream, drainage
events are seen to closely
follow troughs in the bed
topography, where ice
velocity is higher, presumably
generating more basal melt
water from frictional heat.
Fewer drainage events are
observed at the inlets closest
to the Evans grounding zone,
but this could also be due to
fewer coherent retrievals in
this region.
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