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Investigation of an Ice Thickness Simulation Considering the Transition

of Frazil into Ice Sheet in the Shokotsu and Yubetsu Rivers
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The formation of ice in Hokkaido due to reduced air temperatures in winter causes freezing
in many rivers, which leads to engineering problems in some of them. Such issues include the
elevation of the water surface as a result of ice jamming, and difficulties in water intake due to frazil
formation. While it is desirable to find solutions to these problems, the ice sheet formation processes
and frazil behavior that cause ice jamming have not been fully clarified, partly because observation
itself is difficult. As the first step in clarifying the ice formation phenomenon, field observation and
calculation of ice thickness variation with a focus on ice sheet formation processes were conducted
in studies on the Shokotsu River with ice jamming and on the Yubetsu River without ice jamming.
As a result of the investigation, the behavior of ice sheet and frazil was ascertained by dividing
their temporal changes into five types, and the possibility that the transition of frazil into ice sheet
contributes to ice sheet formation was indicated. An ice thickness simulation that considers the
transition of frazil into ice sheet was established for rivers with rapid streams or flowing frazil such
as those in Japan, and proved effective in improving the accuracy of reproducing ice thickness.
Concerning the differences in the transition of frazil into ice sheet between the Shokotsu and
Yubetsu rivers, the results of the study indicated that frazil was more likely to accumulate on the
former due to the lower friction velocity on the bottom of the ice sheet, and that transition into
ice sheet was more likely due to the low water temperature.

(Keywords: Frozen Rivers; Ice Sheet; Frazil; Field Observation; Ice Thickness Simulation
Hokkaido)
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