Supplementary Figures
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Supplementary Figure S1 | Study area and model domain. The model domain
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showing the representation of observed ice-shelf thicknesses'® and ocean bathymetry™ in

the model. Thicknesses (m) are in color, and bathymetry is depicted in grey contour lines

at 500 m isodepth intervals on the continental shelf, and 1000 m intervals elsewhere. The

red line is the location of the temperature and salinity sections in Supplementary Fig. 2.

The three solid black boxes are the areas for the T-S diagrams of main text Fig. 4. The

inset shows the study area on a MODIS mosaic of Antarctica (MOA)Sg.
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Supplementary Figure S2 | Sections of the Totten sub-ice-shelf cavity. Sections show
the modeled winter (July, August and September) mean temperature (top) and salinity
(bottom) for the years 2001 (left) and 2009 (right). The section location is shown in

Supplementary Figure S1 (red line).
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Supplementary Figure S3 | Simulated hydrographic conditions on the continental
shelf of TIS and MUIS. Modeled mean August temperature (top) and salinity (bottom)
distributions at 200 m depths for 2001 (left) and 2009 (right). The cooler temperatures
and higher salinities of the 2001 simulation, which has lower melting rates in the sub-ice
shelf cavities, reflect the enhanced sea ice production in the more extensive polynyas of
that simulation. The black curved line represents modeled ice-shelf fronts, and areas on

the continental shelf that appear in grey have depths shallower than 200 m.
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Supplementary Figure S4 | Profiles of total surface elevation change upstream of the
Totten Glacier grounding line. As in Fig. 1b, the time interval over which surface
elevation change was found for each track combination is shown by an arrow with the
same color in the box in each panel. The 3 components of each track combination are
given in Supplementary Tables S1 and S2. (a) Profiles for 3 track combinations (9 (cyan),
10 (blue) and 11(green)) along the section indicated by the solid white line near location
A in Fig. 1a. (b) Profiles further upstream for 2 track combinations (13 (blue) and 17

(green)) along the section indicated by the dashed white line near location A in Fig. 1a.
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Supplementary Figure S5 | Track combinations used in finding surface elevation
changes. This version of Fig. 1a shows the track combinations (denoted by the arbitary
black numbers) that were used to find surface elevation changes along each of the
ICESat-1 ground tracks. Start and end dates of each of the three campaigns comprising a
numbered track combination are given in Supplementary Tables S1 and S2. Background

image is from MODIS mosaic of Antarctica (MOA)58.



Supplementary Tables

Supplementary Table S1 | ICESat-1 campaigns used in finding elevation changes in
main text Fig. 1. The ICESat-1 ground track with which each track combination
coincides is shown in Supplementary Fig. S5. The start and end dates of each campaign

are given in Supplementary Table S2.

Track
combination
number Tracks from campaign: | Compared with tracks from campaigns:
(arbitrary)

! 3K 2A, 2C
2 37 2A, 2C
3 3K 2C, 3C
4 3C 37, 3K
> 3H 2A, 2C
6 31 2A, 2B
! 3H 2C, 3C
8 31 3A, 3B
’ 31 2C, 3A
10 31 2A, 2C
i 3G 2A, 2C
12 3B 3H, 31

13 3A 3H, 31

14 31 2C, 3B
15 3H 2C, 3B
16 2A 31, 3]

17 2A 3F, 3G
18 2A 3H, 31
19 2B 3H, 31
20 31 1A, 2A




Supplementary Table S2 | Start and end dates of ICESat-1 campaigns in

Supplementary Table S1.

Campaign identifier Start date End data
1A 2003-02-20 2003-03-21
2A 2003-10-04 2003-11-19
2B 2004-02-17 2004-03-21
2C 2004-05-18 2004-06-21
3A 2004-10-03 2004-11-08
3B 2005-02-17 2005-03-24
3C 2005-05-20 2005-06-23
3F 2006-05-24 2006-06-26
3G 2006-10-25 2006-11-27
3H 2007-03-12 2007-04-14
31 2007-10-02 2007-11-05
3] 2008-02-17 2008-03-21
3K 2008-10-04 2008-10-19




