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Figure 3. Refined grid for the Wilkes Subglacial Basin with 1 km characteristic mesh resolution (a); grid details at the Ninnis Ice Shelf,

marked by a red box in (a), with 2 km (b), 1 km (c), 500 m (d), 250 m (e) characteristic mesh resolution.

where CW and CC are friction coefficients and ub is the basal velocity field. This form of regularised Coulomb law, Eq. (2),

follows Joughin et al. (2019), which subsumed the potentially nonlinear dependence of effective pressure, N , into the friction120

coefficient, CC. λ is used as a scaling factor:

λ=

1, for haf ≥ hT

haf

hT
, otherwise

(3)

with haf the height of ice above flotation and hT a threshold height. Joughin et al. (2019) demonstrate that the Coulomb friction

field has relatively low sensitivity to the choice of parameter u0, and suggest that their parameter setting can be well transferred

for use with general glaciers. We set u0 = 300m a−1, hT = 75m for all experiments that use the regularised Coulomb law,125

following the settings by Hill et al. (2023). m is a positive exponent corresponding to the creep exponent in Glen’s law (Glen,

1958). Here, we use m= 3 following Joughin et al. (2019) and Hill et al. (2023). We assume a non-linear isotropic rheology

following Glen’s flow law (Glen, 1958). For the viscosity, η, we use

η = E2
ηη0 (4)
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