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Basal friction coefficient reconstruction was performed by Tikhonov’s regularization method along the flow line
profiles, that cross fast flowing ice streams in the Academy of Sciences Ice Cap [Dowdeswell et. al., 2002].
Direct problem, i.e. ice flow velocity calculation for given friction coefficient distribution along the flow line,
was performed by full 2D ice flow line finite-difference model [Pattyn, 2000; 2002]. Inverse problem, i.e. friction
coefficient changes reconstruction from ice surface flow velocity data, is based on minimization of deviation
between experimental and calculated ice surface flow velocities. Series of test experiments, when calculated ice
surface flow velocities are used as experimental data in the inverse problem, have shown that the inverse problem
for the full 2D ice flow line model is ill-posed. In other words, ice surface flow velocity is weakly sensitive with
respect to relatively small perturbations of friction coefficient in the full 2D ice flow line model and, thus, the
perturbations appear in reconstructed friction coefficient changes. The inverse ill-posed problem was solved by
using Tikhonov’s regularization method [Tikhonov and Arsenin, 1977], i.e. Tikhonov’s stabilizing functional was
added to the main discrepancy functional. The regularization parameter was defined from the discrepancy versus
regularization parameter relations.
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