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Table S1. List of ice-sheet model constants and parameters used in PISM and their default values adopted for this study.

Symbol Parameter Value Unit

�x, �y Horizontal grid resolution 8 km

�z Vertical grid resolution 13� 87 m

n Glen flow law exponent 3 �

ESIA Enhancement factor for SIA 1 �

ESSA Enhancement factor for SSA 1 �

u0 Sliding law threshold velocity (Eq. (1)) 100 myr�1

q Pseudo-plastic sliding exponent (Eq. (1)) 0:75 �

c0 Apparent till cohesion (Eq. (2)) 0 Pa

�min Minimal till friction angle (Eq. (3)) 2 °

�max Maximal till friction angle (Eq. (3)) 50 °

bmin Bed elevation of �min (Eq. (3)) �700 m

bmax Bed elevation of �max (Eq. (3)) 500 m

Wmax Maximal water thickness in till (Eq. (4)) 2 m

Cd Till water drainage rate (Eq. (4)) 7 mmyr�1

N0 Reference effective till pressure (Eq. (5)) 1;000 Pa

e0 Reference void ratio at N0 (Eq. (5)) 0:69 �

Cc Till compressibility (Eq. (5)) 0:12 �

� Lower bound of N , as fraction of overburden pressure (Eq. (5)) 0:04 �

Ts Temperature of snow precipitation 273:15 K

Tr Temperature of rain precipitation 275:15 K

fs Degree-day factor for snow 3:3 mmw:e:(PDD)–1

fi Degree-day factor for ice 8:8 mmw:e:(PDD)–1

� Atmospheric temperature lapse rate �8:2 Kkm�1

C PICO overturning strength 1 Svm3 kg�1


T PICO vertical heat exchange coefficient 3 � 10�5 ms�1

K Eigencalving coefficient 1 � 1016 ms

Hcr Thickness threshold for calving 50 m

PDD, positive degree-day.
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Figure S1. Linear regression fit for the parameterization of atmospheric transmissivity. Atmospheric transmissivity � (unitless) over the

Antarctic Ice Sheet versus ice-sheet surface altitude z (in m), given by multi-year monthly means of RACMO2.3p2 data over the historical

period (1950–2015) computed on RACMO’s native 27 km grid. The transmissivity is calculated from the ratio of incident shortwave solar

radiation at the ice surface and the top of the atmosphere (TOA). A linear regression fit is shown for each of the three austral summer

months with the highest average TOA insolation (November, December and January; NDJ) (colored solid lines) with best-fit parameters

given in the legend. The transmissivity parameterization in dEBM-simple (Eq. (7)) uses best-fit parameters (intercept a� = 0:70 and slope

b� = 3:6 � 10�5 m�1) of the linear fit resulting from the mean over those three months (gray dash-dotted line). Best-fit parameters from the

November, December and January regression fits serve as uncertainty estimates in the model sensitivity ensemble (Sect. 5.3).
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Figure S2. Linear regression fit for the parameterization of surface albedo. Antarctic surface albedo � (unitless) versus snow melt m (in

kgm�2 s�1), given by multi-year monthly means of RACMO2.3p2 data over the period 2085 to 2100 under the SSP5-8.5 warming scenario

provided by CESM2, computed on RACMO’s native 27 km grid. A linear regression fit is shown for each of the three austral summer months

with the highest average melt (December, January, February; DJF) (colored solid lines) with best-fit parameters given in the legend. The

albedo parameterization in dEBM-simple (Eq. (8)) uses best-fit parameters (intercept a� = 0:86 and slope b� =�740:4(kgm–2 s–1)–1) of

the linear fit resulting from the mean over those three months (gray dash-dotted line). Best-fit parameters from the December, January and

February regression fits serve as uncertainty estimates in the model sensitivity ensemble (Sect. 5.3). Grid cells where the mean albedo is below

the allowed minimum value �min = 0:47 and grid cells which show melt even below the allowed minimum temperature Tmin =�10°C have

been masked before the fits.
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