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Table S1: References of snow density datasets and number of observations/number of 35x35

km grid cells by depth range.

Reference Dataset 0-20cm  0-50 cm 0-100 cm
Albert et al. (2007) SUMupl7 [1] 3/1 3/1 3/1
Brucker and Koenig (2011) ~ SUMupl7 [1] 6/5 6/5 6/5
Cameron et al. (1968) Kaspers04 [2] 0/0 0/0 22/22
Ding et al. (2011) CHINARE  568/39  0/0 0/0
Fujiwara and Endo (1971) JAREG69 65/38 0/0 13/13
Gallet et al. (2011) DC-DDU0S  8/8 7/7 0/0
Herron and Langway (1980) Kaspers04 [2] 0/0 1/1 1/1
Kaspers et al. (2004) Kaspers04 [2] 0/0 2/2 2/2
Kreutz et al. (2011) SUMupl7 [1] 1/1 1/1 1/1
Medley et al. (2013) SUMupl7 [1] 1/1 3/3 2/2
Sugiyama et al. (2012) JASEO7 0/0 43/43 43/42
Watanabe (1975) JARET0 6/1 6/5 8/5
van den Broeke et al. (1999) Kaspers04 [2] 0/0 8/8 8/8

[1] Montgomery et al. (2018), [2] Kaspers et al. (2004)

Table S2: Estimates of erosion-deposition fluxes summed over the total (TIS, 13.4 105 km?)
and the grounded (GIS, 12.0 10% km?) Antarctic ice sheet, excluding Peninsula. Parenthesis
(maz s WSmin, WSmaz ) are for estimates of erosion-deposition based on a scaling of the curvature:
erosion-deposition (kg m~2 yr=1) = a (10 kg m~! yr!) x curvature (107 m™1), with a = 0

(105 kg m~! yr=1) for wind speed lower than wsmi, (m s™!), a = e (108 kg m™

Lyr=1) for

wind speed greater than ws;q, (m s™!), and « linearly increasing as a function of wind speed in
between. Wind speed is the annual average of 10 m wind speed of MAR forced by ERA-Interim.

Component (3700,5,9) (3700,6,8) (4700,5,9) (2700,5,9) RACMO?2
TIS w/o Peninsula

Erosion (Gt yr—1) 82 81 95 66 21
Deposition (Gt yr=t) 74 74 88 58 16

Net (Gt yr—1) 8 7 7 8 5

GIS w/o Peninsula

Erosion (Gt yr=1) 81 80 94 65 19
Deposition (Gt yr—!) 68 69 81 53 14

Net (Gt yr—1) 13 11 13 12 5
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Figure S1: Snow density modelled by MAR (maps) and observations (dots) for (a) the first 20
cm of snow, (b) the first 50 cm of snow and (c) the first meter of snow, and (d) shows scatterplot
of modelled versus observed snow density. The snow density database is detailed in Table S2.
Modelled snow density is taken in average for the period 1979-2015. Observed snow density is
averaged on MAR grid cells.
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Figure S2: Sketch explaining the comparison method between observed (points) and modelled
(gridded) SMB.
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Figure S3: Estimate of the SMB spatial variability into 35 kmx35 km grid cells as a function of
mean observed SMB in the grid cell. (a) Standard deviation versus mean value of observed SMB
for each MAR grid cell containing more than 10 observations. We delimitate three variability
regimes depending on mean SMB values : <=50 kg m~2 yr~!, [50-250] kg m~2 yr~! and >=250
kg m~2 yr~1. (b) Location of the SMB regimes, with same colour code as in panel (a).
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Figure S4: Difference between mean annual SMB modelled by MAR forced by (a) JRA-55 and
(b) MERRA2 and MAR forced by ERA-Interim, for the period 1979-2015, in kg m~2 yr=1. (c)
and (d) are the same than (a) and (b) but divided by MAR(ERA-Interim) mean SMB (in %).



“MAR surface snow sublimation (kg m?yr=1)" " RACMO2 total sublimation (kg m? yr=1) -~

80

40

20

10

<

80

40

20

10

Figure S5: Annual mean modelled sublimation fluxes for the period 1979-2015, in kg m~2 yr—'.
(a) Sublimation at the surface of the snowpack modelled by MAR(ERA-Interim). (b) Total subli-
mation (surface snow sublimation plus drifting snow sublimation) modelled by RACMO2(ERA-
Interim). (c) Same as (a) but for RACMO2(ERA-Interim). (d) Drifting snow sublimation
modelled by RACMO2(ERA-Interim). MAR does not include drifting snow in these simula-
tions.
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Figure S6: Snowmelt amounts modelled by MAR and RACMO2 forced by ERA-Interim for
the period 1979-2015, in kg m~2 yr~!. Note that snowmelt is almost totally refrozen in the
snowpack in both models (Table 1).
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Figure S7: Annual SMB components summed over the Antarctic ice-sheet excluding peninsula
(13.4 10° km?), for (a) SMB, (b) snowfall, (c) sublimation and (d) snowmelt. Red solid thick
line is for RACMO2(ERA-Interim), light green solid thin line is for MAR(ERA-Interim), blue
solid thick line is for MAR(JRA-55) and dark green solid thin line is for MAR(MERRA2). Note
that snowmelt is almost totally refrozen in the snowpack in both models (Table 1).
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Figure S8: (top) Correlation coefficient R between MAR(ERA-Interim) SMB bias and curvature
spatially shifted of -2, -1, 0, 1 and 2 grid cells. Green bars are for p-value lower than 0.05 and R
greater than 0. (bottom) Scatterplots of MAR(ERA-Interim) SMB bias versus shifted curvature,
with shift given at top left of each sub-figure. Pink dashed line is the regression line through

origin computed for the four transects all-together (Fig. 4a).

Dots and squares with black

contour lines are excluded from regression. Squares are for locations where MAR annual 10 m

wind speed in lower than seven m s™-.
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Figure S9: Difference between MAR and RACMO2 forced by ERA-Interim for the period 1979-
2015 for (left) SMB (left) and (right) snowfall. (top) Absolute differences, in kg m~2 yr~!, and

(bottom) relative differences, in %.
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