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Abstract

Over 500 boats were capsized by severe snow storm which attacked coastal regions in Tottori and Shimane Prefectures
from December 31 in 2010 to January 1 in 2011. In this period snow depth increased from 0 cm to 89 cm and
precipitation amounted to 109 mm during 22 hours. In this report we discuss how snow affects capsizing of boats by
investigating meteorological data of Yonago weather station located near the damaged areas. From weather data we
estimate heights of center of gravity (COG) of snow layers formed every 1 hour considering compressive viscosity
of snow, and that of COG of a boat loaded by the snows using a half cylinder type boat model. We also evaluate rises
of a waterline of the boat weighted by snow on board. Our analysis indicates that rises of the COG of the boat by
accumulation of heavy snowfall might rapidly make boats unstable, and rises of waterline of the boat by snow weight
might induce submergence. Moreover weather data suggests sever snow accretion since the air temperature continued
to be around 0 °C during the snowfall. The accretion of snow to high positions of tall structures of boats is thought to
make boats more unstable, which result in capsizing. The analysis also reveals that the smaller a boat, the more easily it
becomes unstable due to the rises of both COG and a waterline. This may be the reason why the displacement of most
damaged boats was less than 5t.
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Fig. 1 Snow depth, and hourly and accumulated precipitation at
Yonago weather station during the snow storm.
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Fig.2 Changes of the snow layer formed every 1 hour, and
the center of gravity of the snow cover estimated with

Yonago weather data.
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Fig. 3 Schematic images of a half cylinder type boat model
and its center of gravity.
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