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Abstract

Sea ice thermodynamics is the physical basis for constructing sea ice thermodynamic models, and
plays an important role in sea ice simulation and forecasting, and sea ice interaction with the cli-
mate system. For a long time, the understanding of rapid changes in polar sea ice has been more at
the macroscopic level, and the mechanism of microstructure evolution within the ice is not sound.
Microstructure generally refers to the structure of brine and air bubbles inside the sea ice with
dimensions in the order of mm except for ice crystals. The brine drainage process has received
early attention because it controls important processes such as sea ice salinity, ice melt pond evo-
lution, and intra-ice biology; it can be divided into five major types, such as brine drainage during
the growth period, salt diffusion due to temperature gradient, brine drainage due to phase change
within the ice, gravity drainage, and flushing process during the melting period, among which the
latter two have the most significant effects on sea ice salinity distribution. In this paper, we simu-
late the typical thermodynamic state of Antarctic floating ice in the first year based on the para-
meterization scheme proposed by Cox and Weeks with salinity as the forecast quantity. The gravi-
tational discharge during the ice growth period and the flushing process during the ice melting
period are improved and studied. The interactions between brine dynamics under idealized con-
ditions through assumptions are studied using a one-dimensional model to reproduce the time
evolution of salinity with a reasonably complex sea ice model, by assuming how much accuracy is
expected from this type of model. The physical processes and interactions between heat transfer,
brine volume and desalination are described by the model, the new model can help us to infer the
brine dynamics of surface meltwater affected by primary production.
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