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RESEARCH ADVANCES IN THE STUDY OF CONSTITUTIVE
MODELS FOR SEA ICE DYNAMICS*
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Abstract A series of constitutive models have been established for sea ice dynamics under different temporal-
spatial scales from the 1970s. In this paper, the existing constitutive models were divided into four groups, that
is, elastic-plastic model, viscous-plastic model and its modifications, anisotropic model and viscous-elastic-plastic
model of granular flow dynamics. Their characteristics and applications in the sea ice dynamics were discussed.
Especially, the viscous-plastic model and its modifications, which ware applied widely a4 large and meso-scales
in the polar and sub-polar ice field, were discussed in deguaids. At the end, the hey issues in constitutive model for
sea ice dynamics were discussed. The wiscoelasic-plastic medel should be developed to improve the precision of
sea ice simulation at large aand mesc-scales. The granular flow dynamics with viscous-elastic-plastic model, which
was used at small scale safisfacvorily, can be applied widely at large and meso-scales when its computational
efficiency is improved. With the aids of indoor physical experiments, the scale law should be investigated further

to establish the relationship in the sea ice constitutive model at different scales.

Keywords sea ice dynamics, constitutive model, elastic-plasticity, viscous-plasticity, anisotropic property
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