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Figure S1. Simulated velocity pattern of the simulated PD state the employed friction parameters. Black line represents the actual grounding
line position. The number in each panel shows the root mean square error (RMSE) of the surface ice velocity.
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Figure S2. Ice thickness anomaly between the simulated and the observed by Schaffer et al., (2016) PD AIS states (simulated minus observed)
for cmax =200-1075 yr m ™!, The tick red line represents the actual grounding line position, black line the simulated grounding line position.
The upper number in each panel shows the RMSE of the ice thickness for the corresponding set of parameters; the lower number represents
the SLE anomaly with respect to PD.
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Figure S3. Ice thickness anomaly between the simulated LGM and PD AIS states (LGM minus PD) for all the ensemble members. Black
line represents the grounding-line position.The black discontinuous contours show surface elevation every 500 m intervals up to 3500 m
above sea level. The number in each panel shows the ice volume difference between the simulated LGM and PD state in terms of msle.
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Figure S4. Simulated (a) ice volume and (b) ice extent time evolution for the friction parameters ensemble.
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Figure S5. Grounded ice extensions reconstructions from RAISED Consortium in red; ANU in blue and ICE-6G in green. In black, the
simulated ice extension in this study for zo=-125 m and cmin= 5-1075 yr m~*. The grey dark area shows the PD grounded ice. The area
between the PD grounded area and the continental-shelf break (z,<-2000 m) is shown in light grey.
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Figure S6. Simulated (a) ice volume and (b) ice extent time evolution for the whole PMIP3 ensemble and the reference friction parameters
20=-125 m and ¢ in=5-10"% yr m~*
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Figure S7. Snapshot of the horizontal integrated velocity for all the PMIP3 members.
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Figure S8. Surface mass balance of all the AIS’s simulated with Yelmo using the ensemble mean PMIP3 climatological anomalies and those
of the individual model members. Negative numbers represent mass loss; positive numbers, mass gain. Black lines represent the simulated

grounding-line extension.
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Figure S9. Difference in (a) grounded ice volume against grounded ice area; (b) grounded ice area against mean ice temperature at the
grounding line between the PMIP3 ensemble mean and a spatially homogeneous anomaly (PMIP3 ensemble mean minus spatially homoge-
neous) for all permutations of basal friction parameters.



V 32 km [msle]

V 16 km [msle]

A 32 km [10° km?]

A 16 km [10° km?]

AVERAGE 72.8 73.0 15.7 16.0
COSMOS-ASO | 72.2 72.3 159 16.1
PD 58.7 57.6 12.9 13.0
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Table S1. Table summarizing the simulated ice volume (in msle) and grounded ice extension (in 10 km?) for different resolutions.
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Figure S10. Upper row: Simulated surface elevation and ice shelf thickness for AVERAGE, COSMOS-ASO and PD at 32 km resolution.
Lower row: ice thickness anomaly with respect to the simulated PD (LGM-PD). In the case of the PD the ice thickness anomaly is drawn

with respect to observations (simulated PD - observed PD).
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Figure S11. As Figure S10 but for a horizontal resolution of 16 km.

12

Zsrf [M] Hspr [M]

3500 500
3000 400
2500
2000 300
1500 200
1000

500 100

0 0

AH [m]

1200
900
600
300

0
-300
—600
-900
-1200




o
T “ “ ® M T ! "
I ! ! I ! ! !
1 m “ n m m !
IR | .
LT N I Js Os o ___J o IT11 — [T [ (-
1 EEEE ~ " ! “
1 IR I ! ! !
1 12828 1] | | “
¥ 2523 1|
Iy 12828 of[ 1
-4,y P 2 - bemmeee e L
all il | I
___ ] ] ‘ 1 1 1
I ! ! I ! ! "
i " " ! " " "
L | — N P ] |
i ! " EZ " ! "
I 1 1 1 1 1
Iy ! ! I ! ! !
i m m " ! m m
0\ VR S PR | N R A
-H YT A S . A A T
1 1 1 1 1 1
) ! ! Iy ! ! !
x ! ! I ! ! !
K ! ! ih | ! !
1 f— 1 1 o \ 1 1 1 1
A | B e bomome 8 bttt
A m | m m
A " 1 | B
Lol ! A ! !
| 1 1 1 1 ]
L] . _— o iMoo
A ! SO L I ! “
1 \ 1 1 [ | 1 1 i
A ! BTN ! !
O\ ! T I ! !
1 1 1 1 — 1 1 1
ANV “ BN “ “
B A G b S et bemnens o=
! ! r ! !
! N ! N ! !
! “ ! PN ! !
1 1 1 1 1 1
! ! ! ! ! !
: ! o L _ _
n o Lo (o) n <t (40]
— — — — — —
[w] 31s [;wy 40T] vV

80

30

Year [kyr]

Figure S12. Ice volume evolution in terms of SLE and grounded ice area evolution for two PMIP3 members and the average with 32km and

16km resolution.
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