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Figure S1. SHAP scatter plots showing the relationship between individual parameter values and their contribution to the global score S.
Positive SHAP values indicate an increase in the score, while negative values indicate a decrease.
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Figure S2. (a) Ice surface velocity for the best-fitting ensemble simulation from the Tabone et al. (2024) study and (b) observations from
Morlighem et al. (2017) for topography and Joughin et al. (2019) for ice surface velocities. Black and gray contours show ice surface elevation
at 1000 and 500,m intervals, respectively. Panels (c) and (d) show the differences in ice thickness and ice surface velocity between the best
simulation and present-day observations.
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Table 1. Coefficients of the weighted and unweighted second-order polynomial fits (y = ax2 + bx+ c) with their associated standard errors
of fig. 15 of the manuscript.

Fit a (×10−5) b (×10−3) c

Weighted 1.5± 19.2 1.3± 55.6 0.25± 4.01
Unweighted 0.8± 1.4 2.4± 3.5 0.26± 0.21
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