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Figure S1. A few examples of typical boundary conditions for the elliptic equations when the ice shelves are artificially extended towards the

edges of the geographical domain. The conditions at the front are in this case either normal or tangential to the x and y axis. The staggered

velocity grid points are materialised with arrows whilst the centred grid points are represented by dots. In this figure each ellipse shows all

the nodes involved in the resolution of the elliptic equation for the velocity node displayed with a small circle. Green ellipses are the standard

case inside the domain; in orange is a case where we apply the normal pressure at the ice shelf front; in blue we impose no horizontal shearing

at the front.
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Figure S2. Schematic representation of the matrix used to solve the elliptic equation (Eq. 14). Here is shown the matrix Ã, when Eq. 14 is

written as Ã ũ= B̃, with ũ the vector alternating ux and uy components for all the velocity grid points. This very large matrix contains

mostly non-zeros values for the sub/sur diagonals. In the first discretised SSA equation solving for the node Uxij : Tuij is a vector containing

all the coefficients affecting ux velocities, Tvij the one for coefficients for uy velocities. Sij is the equivalent of Tuij for the second equation

solving for Uyij . Muij ,Mvij ,Nuij and Nvij are columns of the same matrix and are used to determine when a node can be considered as

“ghost”.
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