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Abstract 
Landscapes resulting from ice–water interactions coupled with solidification/melting are 
ubiquitous in nature. We study the coupling dynamics of the growth of lake and sea ice with 
the fluid motion underneath. In the first work, we investigate the solidification of freshwater, 
considering phase transition, water density anomaly, and the real physical properties of ice 
and water phases, which we show to be essential for correctly predicting various qualitative 
and quantitative behaviors. Despite the complex interaction between the ice front and fluid 
motions, remarkably, the average ice thickness and growth rate can be well captured with a 
theoretical model. In the second study, we experimentally investigate the complete freezing 
process of water with dissolved salt. We identify possible modes of heat transport and 
emphasize the role of the presence of brine convection through the mushy ice in influencing 
icing dynamics.
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