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Abstract : The tsunami of 2011 Tohoku Pacific-Coast Earthquake broke river-ice, and generated ice jam in
Hokkaido, Japan. This study aimed to clarify the phenomenon of ice jam generated by tsunami in ice coverd river.
We built the river-ice calculation model. In order to check the accuracy of this calculation model, we conducted ice
jam experiment and a calculation value reproduced an experiment value. We understood that it was important to
set up “the conditions to generate of ice jam” and “the allowable stress of river-ice” appropriately in this calculation
model. This following phenomenon was found by Simulation of Ice Jam. At the time of tsunami intrusion to
ice-covered river, River-ice was destroyed and moved to the upstream. River-ice was deposited in narrow
river-width. Ice jam was generated at this point. Mountain snowmelt in combination with rainfall substantially
increased the water inflow. Thereby, the water intake of the dam got blocked with the intensive flow of river ice.
The failures occurred in intake of the water as a consequence of it. This study analyzed factors in this phenomenon
toward preventing such water intake difficulties and performing safe dam maintenance in winter. We performed a
site investigation immediately after the phenomenon occurred, and we confirmed that ice cover on the river had
broken on the upstream side of the intake ("the upstream"). The upstream water had been frozen over before the
phenomenon occurred. From this, we understood that the ice had melted, broken and flowed downstream from
there. We also analyzed the data on temperature and snow depth at the site, as well as on the water discharge at
the river channel, and we estimated that the meteorological and river course characteristics of the river resulted in
the intensive outflow of broken river ice. Furthermore, we calculated how ice sheet thickness varied from when it
formed to when it melted by using the data on temperature to examine the relationship between the decrease in ice
sheet thickness and the intensive flow of ice. This study aims to clarify the mechanism of ice jams on ice-covered
rivers. We focused on the phenomenon whereby river ice of various sizes accumulates in narrow spaces over
rivers. Before conducting an ice jam hydraulic experiment, we developed a calculation model for the occurrence of
ice jams formed from river ice of mixed sizes under one-dimensional unsteady flow. The occurrence of ice jam was
found to depend on the ratio of river width to ice size. The calculation model created in this study was found to be
able to reproduce the water level of the ice jam experiment. In this study, field observation was carried out on
northern Hokkaido’s Teshio River from December 2010 to March 2011 to clarify the phenomena observed at the
beginning of freeze-up and the beginning of break-up. The relationship between the hydraulic characteristics and
climatic conditions observed at these times were discussed based on the data collected. The results showed that ice

was present in the river because the air temperature decreased and the water temperature reached zero degrees at
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the 1initial stage of the beginning of freeze-up. In addition, river ice stayed for short periods at low-velocity points
such as meanders, and the water level rose approximately 3 m in four days. The water temperature fell to zero
degrees at the beginning of freeze-up, and was seen to rise at the beginning of break-up. The water temperature
was calculated from the air temperature to support prediction of the beginning of freeze-up and the beginning of
break-up. The close correspondence between the calculated water temperature values and the observed values
indicated the feasibility of predicting the beginning of freeze-up and the beginning of break-up based on air

temperature.

Key words :Ice-coverd river, Water intake difficulty, Intensive flow of river ice, Snowmelt, Ice jam, Calculation, Ice

jam experiment, Observation, Teshio river, Hokkaido, Tsunami, Frazil slush, Froude number of river ice
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