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Table S1. Summary of the damage sensitivity experiments and two control experiments performed at the TG basin under constant present-

day conditions. The values of parameters C1 and Ctr of the 43 simulations considering the damage processes are produced using Latin 

hypercube sampling in their parameter space. The RMSE and rRMSE between the simulated and observed ice velocity (Rignot et al., 2017) 

are used to evaluate the accuracy of the model results. The experiments marked with an asterisk* in Group 2 correspond to 18 simulations 

that predominantly exhibit high damage intensity, leading to model failure before 2300; these simulations are collectively referred to as G2ext 5 
in this study. 

Scenarios ID 

Damage parameters RMSEs (rRMSEs) over 1990–2020 

C1 Ctr RMSE (rRMSE) 

(whole basin) 

RMSE (rRMSE) 

(floating ice) 

RMSE (rRMSE) 

(grounded ice) 

Ctrl 

deactivated damage processes 
 – – 190.9 (1.58) 745.2 (0.92) 95.6 (1.15) 

Ctrldhdt 

deactivated damage processes;  

corrected SMB using satellite-

observed ice mass-change rates 

(Bevan et al., 2023) 

 – – 181.3 (1.5) 752.7 (0.97) 71 (0.84) 

Group 1 

damage processes;  

 

the contribution to Sea-level 

(SLC) within the range of 

observational estimates ± 2 s.d. 

(0.24 ± 0.08 cm over 1992–2017) 

in the historical simulation 

(Shepherd et al., 2019) 

 

1 0.0308 0.9861 606.6 (5.03) 2468.7 (3.12) 77.8 (1.04) 

2 0.0576 0.7712 327.7 (2.72) 1394.3 (1.68) 67.1 (0.87) 

3 0.0585 0.5215 221.1 (1.84) 928.1 (1.12) 62.5 (0.8) 

4 0.0657 0.3400 196.8 (1.63) 815 (0.98) 63.6 (0.81) 

5 0.0806 0.6590 271.4 (2.25) 1137.4 (1.37) 65.4 (0.85) 

6 0.0838 0.5067 233 (1.93) 974.2 (1.16) 63.4 (0.82) 

7 0.0909 0.3521 194.8 (1.62) 805.4 (0.97) 60.4 (0.77) 

8 0.0951 0.5530 249.4 (2.07) 1041 (1.25) 63.9 (0.83) 

9 0.1014 0.3265 192.3 (1.6) 794.2 (0.95) 60.2 (0.77) 

10 0.1297 0.3007 192.3 (1.6) 791.1 (0.95) 59.2 (0.76) 

11 0.1385 0.4258 234.3 (1.95) 967.1 (1.17) 62.8 (0.82) 

12 0.1399 0.2846 189.4 (1.57) 776.2 (0.93) 59.7 (0.77) 

13 0.1780 0.2613 185.9 (1.54) 760 (0.91) 60.2 (0.77) 

14 0.1819 0.2600 185.6 (1.54) 757.8 (0.91) 60.3 (0.77) 

15 0.1932 0.2591 185.2 (1.54) 756.2 (0.91) 60.2 (0.77) 

16 0.2255 0.2588 184.9 (1.54) 754.4 (0.91) 59.9 (0.77) 

Group 2:  

damage processes;  

SLC outside the range of 

observational estimates ± 2 s.d. in 

the historical simulation 

 

1 0.0174 0.9257 178.8 (1.48) 709.7 (0.88) 77.6 (0.95) 

2 0.0249 0.1666 181.1 (1.5) 705.8 (0.87) 87.3 (1.06) 

3 0.0429 0.3302 193.2 (1.6) 795.9 (0.96) 67.3 (0.85) 

4* 0.0682 0.9409 560.8 (4.65) 2217 (2.76) 106.7 (1.48) 

5 0.0778 0.1783 184.1 (1.53) 755.1 (0.91) 64.8 (0.82) 

6* 0.1232 0.9702 1092 (9.09) 3962.9 (5.05) 260.8 (3.95) 

7*  0.1381 0.8655 554.8 (4.59) 2134.1 (2.66) 128.5 (1.81) 

8* 0.1486 0.6384 489.8 (4.06) 1980.6 (2.39) 104.6 (1.44) 

9 0.1579 0.5134 270 (2.24) 1114.8 (1.35) 63 (0.83) 
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10* 0.1759 0.8237 427.3 (3.52) 1603 (1.99) 126.6 (1.79) 

11 0.1807 0.4473 253.3 (2.1) 1043.6 (1.26) 63.1 (0.83) 

12* 0.1911 0.6941 404.2 (3.34) 1586.3 (1.94) 102.6 (1.42) 

13* 0.2267 0.7377 403 (3.32) 1508.7 (1.87) 123.9 (1.75) 

14 0.2335 0.3962 246.7 (2.05) 1015 (1.23) 62.9 (0.83) 

15 0.2411 0.4244 301.7 (2.5) 1246.1 (1.5) 67.3 (0.9) 

16* 0.2604 0.467 512.1 (4.25) 2076.9 (2.48) 112.1 (1.55) 

17 0.2812 0.3218 212.7 (1.77) 868.6 (1.05) 62 (0.81) 

18* 0.3068 0.648 359.8 (2.97) 1334.9 (1.64) 124.1 (1.76) 

19* 0.3497 0.6175 552.9 (4.56) 2057.9 (2.52) 165.6 (2.39) 

20* 0.3674 0.6608 1186.3 (9.73) 4249.6 (5.27) 301.6 (4.61) 

21* 0.3789 0.4358 526.8 (4.37) 2140.1 (2.53) 118.2 (1.63) 

22* 0.3877 0.6057 622.4 (5.13) 2291 (2.8) 190.8 (2.79) 

23* 0.4129 0.5769 574 (4.74) 2140.6 (2.57) 183.5 (2.66) 

24* 0.428 0.5242 273.4 (2.27) 1018.8 (1.22) 109.9 (1.53) 

25* 0.4538 0.5433 289.8 (2.4) 1075.1 (1.29) 112.1 (1.58) 

26* 0.4711 0.5318 262 (2.17) 983.3 (1.18) 100.3 (1.4) 

27* 0.5202 0.5657 624 (5.15) 2330.4 (2.81) 192.7 (2.79) 
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Figure S1. Simulated present-day state for the equilibrium initialization obtained with the 1995–2014 atmospheric climatology from 

MARv3.11 (Kittel et al., 2021). (a) Simulated ice velocity, (b) observed velocity (Rignot et al., 2017), (c) simulated minus observed ice 10 
velocity, (d) point-by-point scatter plots of simulated and observed ice-sheet (blue) and ice-shelf (red) velocities, (e) simulated minus 

observed ice thickness (Morlighem et al., 2020), and (f) point-by-point scatter plots of simulated and observed ice-sheet (blue) and ice-shelf 

(red) thickness. The dashed black and gray lines are the observed (Gardner et al., 2018) and simulated grounding lines, respectively. The 

solid light gray line delineates the TG basin boundary based on Zwally et al. (2015). 
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Figure S2. Simulated present-day state, same as Figure S1 but with mass balance correction using surface elevation change of the Amundsen 

Sea Embayment over the period 1992–2019 (Bevan et al., 2023). (a) Simulated ice velocity. (b) observed velocity (Rignot et al., 2017). (c) 

simulated minus observed ice velocity. (d) point-by-point scatter plots of simulated and observed ice-sheet (blue) and ice-shelf (red) 

velocities. (e) simulated minus observed ice thickness (Morlighem et al., 2020), and (f) point-by-point scatter plots of simulated and observed 

ice-sheet (blue) and ice-shelf (red) thickness. The dashed black and blue lines are the observed (Gardner et al., 2018) and simulated grounding 20 
lines, respectively. The solid light gray line delineates the TG basin boundary based on Zwally et al. (2015). 
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