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RESULTS & FUTURE WORK

In 2002, the Larsen B ice shelf on the Antarctic Peninsula (AP) broke apart and collapsed.
The collapse rem oved resistive force from the glaciers which used to feed the ice shelves, or tributary
glaciers (Fig. 2) [1-3].
This led to ice speed acceleration, ice surface thinning, and rapid term inus position retreat for m any
form er tributary glaciers in the Larsen B em baym ent.
In recent years, som e glaciers have re-advanced to m ore stable positions and m aintained higher ice
speeds [4,5]. However, other glaciers on the AP have retreated in recent years, with the m agnitude of
retreat positively correlated with warm er ocean tem peratures and sum m er wind events [6,7].
Our current understanding of glacier dynam ics in the region is lim ited by sparse records of
environm ental variables and difficulty in determ ining causal relationships.
Surface m ass balance (SM B) for glaciers on the AP is highly sensitive to changes in clim ate [8] and is
im portant for sea-level rise projections in years to com e, m otivating our need to better understand
glacier dynam ics on the AP.
Figure 1. M ap of Crane Glacier, eastern
Antarctic Peninsula. Labeled are the
Crane Glacier centerline where conditions
are m odeled (with 10km increm ents
m arked), NASA Operation IceBridge (OIB)
flight paths, surface speeds from 2017
NASA ITS_LIVE, and elevation contours
from the Reference Elevation M odel of
Antarctica (REM A) in m eters above sea
level. Background im age is the
panchrom atic band of Landsat 8 im agery
captured 4 January 2020. Inset plot is the
Landsat Im age M osaic of Antarctica with
the study region circled in yellow.

Figure 4. Sensitivity test results. For each test, we m odel observed conditions from 2009-2019, then
im plem ent changes to the subm arine m elting rate (a-c) or the surface m ass balance (d-f) and run the
m odel until 2100. The resulting glacier geom etry (a, d), ice speed (b, e), and changes in m ean ice
thickness (c, f) are shown with respect to the no-change scenario. Positive Δ𝑆𝑀 𝑅 values indicate increased
m elting, whereas positive 𝛥𝑆𝑀 𝐵 values indicate increased accum ulation (or decreased m elting).
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Figure 2. Diagram of a glacier
along the center flowline
(centerline) with im portant
forces and processes,
m odified from [2]. W hen an
ice shelf collapses, som e of
the resistive force is rem oved,
causing the glacier to speed
up and thin.
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M odel conditions along the center flowline (centerline) at Crane Glacier, AP since the Larsen B ice
shelf collapse using a num erical ice flow m odel [9].
Investigate Crane Glacier’s sensitivity to atm ospheric and oceanic conditions by sim ulating changes in
m elt rates on the surface (Δ𝑆𝑀 𝐵 ) and at the base where the ice is floating in sea water (Δ𝑆𝑀 𝑅 ) .

Changes in SM R and SM B are nearly linearly related to the m ean ice thickness and changes in glacier
length and ice speed rem ain fairly stable under all scenarios.
These results suggest that the current glacier geom etry is fairly insensitive to clim ate changes.
Observations of the Crane Glacier fjord show sedim ent at the bed [11]. W e suggest that Crane Glacier
will only advance further into the fjord if substantial sedim entation at the bed is taken into account.
This m ay also significantly im pact the m odeled evolution and periodicity of the glacier [12].
Future work m ay include im plem enting a sedim entation m odel into the flowline m odel and
conducting the M odeling W orkflow for other form er tributary glacier(s) in the Larsen B
em baym ent to investigate the influence of geom etry on glacier sensitivity to clim ate.

Figure 3. Tim e series of glacier centerline observations for (a) ice surface elevations and bed elevation
(black line), (b) ice surface speeds, (c) term inus positions, and (d) m odeled surface m ass balance (SM B)
downscaled from the regional atm ospheric clim ate m odel (RACM O2.3) following m ethods adapted from [10].
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