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ABSTRACT

The viscous-plastic sea ice model based on [5] describes the motion of sea ice on large scales. The
numerical model for the simulation of sea ice circulation considers velocities and stresses and is
coupled with the field quantities ice thickness and ice concentration, which are modeled by unsteady
advection equations. At the same time, viscosity in the sense of a non-Newtonian fluid depends on
velocities, but also on ice concentration and ice thickness. This leads to a strong nonlinearity of
the constitutive relation in which the viscosity enters.

Previous studies on sea ice model implementation have shown that LSFEM is a promising solution
to the numerically hard problem, cf. [8] and [7]. Following this, here we investigate the resolution
of the large gradients in the viscosity function, which can be characterized as localization effects.

An essential aspect of sea ice research is added: the comparison of numerical solutions with real
data is a major hurdle of research in this field. Alberello et al. present in [1] and [2] new material
values based on in-situ observations of a buoy drift in the Southern Ocean. These have been tested
here ready for the AIDJEX [3, 4, 6] model. In this work, we show a 2D boundary value problem for
simulating the buoy drift in the sea ice field, which is solved using the developed LSFEM model.
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