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ABSTRACT

Sea ice is a major component in global climate including e.g. the positive ice-albedo feedback. The
high albedo of ice-covered waters reduces the amount of absorbed solar energy within the oceans,
but reversely, increasing temperatures decrease the ice cover leading to even more warming of the
oceans.

Thus, the evolution of sea ice thickness and its distribution (ITD) in time and space is a demanding
output that needs to be included in Global Climate Models (GCMs). However, ocean warming will
significantly change the sea ice micro-structure, which is impossible to be resolved in GCMs, due to
the complexity of the coupled physical-biogeochemical (P-BGC) processes on the micro-scale. With
the aim of deriving suitable parameterizations of the micro-scale processes for implementation in
GCMs, a coupled, continuum-mechanical P-BGC model [2] of the sea ice microstructure is derived
at first instance.

Based on the extended Theory of Porous Media [1], a coupled bi-scale model is presented, which
covers phenomenological the physical processes of freezing and melting of sea ice and the coupled
biological processes of photosynthesis including nutrient transport and carbon assimilation. With
the developed model different scenarios of sea ice formation and its effects on the growth of sea ice
algae, which have a significant impact on vertical carbon export (biological carbon pump), will be
simulated.
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