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Lake ice formation process and thickness evolution at Lake Abashiri, Hokkaido, Japan
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?Institute of Low Temperature Science, Hokkaido University

Few studies have been done on seasonal fresh lake ice in mid-Ilatitude regions, so far. To clarify lake ice formation process in
these regions, particularly where considerable snow accumulation occurs, the thickness of lake ice at Lake Abashiri was
examined based on field data and a one-dimensional thermodynamic model. The lake ice sheet had a two-layer structure: a
white snow-ice (SI) layer on top and a clear congelation ice (CI) layer below. Whereas Cl had macro grained structures at the
upper or the central cites, Cl had columnar grained structures at the lower sites. § 20 analysis first revealed that frazil ice
formation and/or snow seeding might have occurred at the beginning of freezing at the lower sites. To simulate the ice growth
amount by one-dimensional thermodynamic model, the lake water—ice heat flux (Qw) was estimated as 2-3 W/m?from the
direct measurement of inner ice temperatures at the central site. By inputting the Qw and meteorological data at Abashiri
meteorological observatory to the model, the thickness evolution of CI, S, and snow was calculated. This model includes the
snow compression coefficient as a tuning parameter of a snow to snow-ice conversion process. As a result, the model outcome
showed reasonably good agreement with observations.
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