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A river ice calculation model development in consideration of ice-jam mechanism
for ice-covered river management
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The aim of this study was to clarify the ice-jam mechanism associated with
the water level rise of ice-covered rivers. We performed hydraulic experiments that replicated an
ice-covered river. On the basis of experimental data, ice-sheet thickness and ice-sheet velocity
were measured continuously. In the analysis results, the attenuation ratio A of the river ice
velocity during an ice jam can be estimated from the ice-jam scale Sij, which is a function of the
densimetric Froude number of the river ice and the river-width-reduction ratio at the ice-jam
location. A river ice calculation model was developed to determine the dynamics of frazil slush
generation, transport, and accumulation. Field observations of frazil slush transport, ice sheet and

frazil slush cross sections were performed. In the value of ice sheet area and frazil slush area,
this calculated value agree approximately with observed value. Appropriateness of the usefulness of
this river ice calculation model was showed.
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