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Fig. 2 Comparison of pebbles at Link and a
terrestrial analog site.(A) Link was imaged with
the 100-mm Mastcam on sol 27 (17).
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Fig. 1. Comparison of ice sheet mass balance estimates derived from
satellite RA (green) and the I0M (red) over the period 1992 to 2011, with
1-sigma and 2-sigma error bars in dark and light shading, respectively,
and mean values are shown in white. The comparison is performed for

52 Antarctic drainage basins (55) and the dislocated regions of East and
West Antarctica that are omitted from the IOM survey (EAIS_OM and
WAIS_OM, respectively). Basin locations are illustrated in the supplementary
materials.
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Fig. 2. Estimated anomalies in cumulative ice-sheet firn mass (A), and mass i

(B and C), derived from the RACMO regional climate model, satellite RA, and o|D GRACE
GRACE satellite gravimetry, respectively, over a period of anomalously high 8 —— Altimetry
snowfall in East Antarctica. Anomalies were computed over the period July ——— RACMO
2009 to July 2010 relative to July 2008 to July 2009. Before that, linear § — ERAl

trends, as fitted to the 2003 to 2008 interval, were removed. The time — ::A’;F’;A

evolution of the event, as resolved by these data sets and three additional
climate models [ERA-Interim (ERAI), CFSR, and MERRA], is also illustrated
(D) as the average anomaly over four drainage basins of Dronning Maud
Land in East Antarctica (shaded areas in inset map). Although there are SMB
fluctuations elsewhere during the same time interval, the pattern of mass loss
in West Antarctica is primarily associated with longer-term ice-dynamical im-
balance. Relatively large annual cycles are present within some RA time
series, but they do not obscure either short- or long-lived events. mw.e.,
meters water equivalent.

Mass change [Gt]

0

100

-100

2006 2007 2008 2009 2010

Calendar year

2003 2004 2005 2011
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Fig. 1. Eighteen years of change in
thickness and volume of Antarctic
ice shelves. Rates of thickness
change (meters per decade) are
colorcoded from —25 (thinning) to
+10 (thickening). Circles represent
percentage of thickness lost (red)
or gained (blue) in 18 years. Only
significant values at the 95%
confidence level are plotted (table
S1). (Bottom left) Time series and
polynomial fit of average volume
change (cubic kilometers) from
1994 to 2012 for the West (in red)
and East (in blue) Antarctic ice
shelves. The black curve is the
polynomial fit for All Antarctic ice
shelves. We divided Antarctica into
eight regions (Fig. 3), which are
labeled and delimited by line
segments in black. Ice-shelf
perimeters are shown as a thin
black line. The central circle
demarcates the area not surveyed
by the satellites (south of 81.5° S).
Original data were interpolated for
mapping purposes (percentage
area surveyed of each ice shelf is
provided in table S1). Background
is the Landsat Image Mosaic of
Antarctica (LIMA).
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