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Antarctic Ice Sheet
Dynamics

A Satellite observations have shown
Increasing sea level contributions
from an ice sheet in negative mass
balance

A Icemass leaves thAntarctic Ice
Sheetoy flowing through ice
streams Into iceshelves

A Basal melt (55%)
A Calving (45%)

A Iceshelves buttress the flow of
Inland ice, so removal leads to
Increaseddrawdown of inland ice
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GEOSPATIAL DISTRIBUTION
of STUDIES MAXIMUM OBSERVATION LENGTH
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(Baumhoeret al., Remote Sens., 2018)
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GEOSPATIAL DISTRIBUTION
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T & T
AIMS

ATo map the changing ieshelf extents along the eastern Weddell Sea
Sector of Antarctica over the past decade

ATo analyse the temporal variations in4gleelf areas since the 1960s,
by combining new data with existing datasets

AExplore what oceanic and atmospheric processes may be causing the
observed changes to ice shelves in the region
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Methods

AUse of optica{Landsaseries ETM+ and
OLI) and SAR (i.e. Sent#d¢imagery for
mapping CFLs

APreprocessing of Sentindl (EW and IW)
Imagery including noise reduction, terrail
correction etc.

Almage processing techniquesluding
edge detection and classification

AUse of declassified 1963 Argimnagery
and historical MODFand Landsat
RSNAOJOSR [/ C[ Qa ol |
Miles et al. 2013) textend the time
series

T

Brunt/Stancomb-Wills Ice Shelf Rifting
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Results
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Results

ATwo major calving events during the

observation period:
AAtka in 2009
ABrunt in 2021

ABoth events could be anticipated from

surface rifts visible in remotelyensed data

ABrunt andStancombWills have reached last
known maximum extents and so calving was

also expected
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Sea ice and surface wingpeed anomalies 2009019, compared to the longerm average
Sea ice concentration anomalies

Alce shelves may be being stabilised
by increasingpositive sea ice
anomalies, likely due to
anomalous northo-southwinds

AExceptioris at Brunt Ice Shelf,
where sea ice concentrations have
- b been anomalously low over the
Seasurface slopes prior to calving events paSt decade, particularly during
Prior to Brunt IS calving 2021 . 8 Prior to Atka IS calving 2009 aUStral summer

ALOS PALSAR calving window|

Sea ice concentration %)

2.5 | |mmm—A_74 calves

Observed katabatic event ~ | ] ] ] .
] . 5 AFinalcalving likely facilitated by
i’ / sea surface slopanomalies
£, 3 2 x M MM - (Christie et al., Nat., 2022)
g . VWW g 0 wﬂ\' uhu v W
ol S I
%g?? %{(e“P \fbf‘e? %ge“ﬁ q‘}f(é) rﬁ’gep O ) ‘\R@ m@’?{\ 03"?&} QVOQ § rbx\oq 0

(Data sources: ERA5 Climate Reanalysis Data)
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Conclusions

AThe largeeWSSce Shelves are comparatively stable, mainly
advancing for the past >3 decades

AThemultidecadalto centennial timescales over which the calving
processesre occurring mean that any changes resulting from
externalforcingsmay take decades to show in the Gétord

AThere is some indication that anomalous\winds are increasing sea
iIce concentrations in theWS possibly reducing calving rates.

AAnomalous seaurface slopesikely facilitated in the significant
calving oBrunt and Atka ice shelvesut more research is needed to
see this impact on other iceberg calving events.
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Thanks for watching.

If you have any questions or feedback, they

would gladly be taken at
Nick.Homer@ed.ac.uk
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