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Continuous measurement of frazil thickness under ice sheets

in frozen rivers and factors related to ice sheet formation
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Ice in frozen rivers can be roughly divided into hard ice sheets and soft frazil, frazil slush under
ice sheets. It is important to clarify the behavior of frazil, since it causes complete freeze-up and
greatly affects hydraulic phenomena. Knowledge of ice sheets also represents an important source of
information for ensuring safety and planning work, as it is necessary to break hard ice sheets when
implementing projects on frozen rivers. In this study, frazil thickness was measured continuously
by installing an ADCP. The study results revealed that, at the observation point, the Manning’s
coefficient of roughness at the bottom of the frazil decreased with the passage of time, and that a
certain total thickness of ice sheets and frazil was maintained during the measurement period. An
ice sheet thickness calculation model using heat flux was constructed to examine factors related
to ice sheet formation. It was found that the influences of radiation/convection and transition
of frazil into ice were predominant, while those of snow and water flow were insignificant. The

phenomenon by which frazil unites with ice sheets was also outlined successfully using this model.

< Key Words : Frozen Rivers; Ice Sheet ; Frazil Slush ; Field Observation ; Simulation ; Heat
Fluz ; Teshio River ; Hokkaido>
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