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Abstract

This study developed the warning criteria of gusts accompanied by a cold front in the coastal regions
of the Sea of Japan, based on radar echo data in the winter (from November to March next year), for
train operation control. Criteria for detection of a parent cloud which has the possibility of gust occurrence
are as follows :

(1) The existence of 10 grid points (in a 1-km—mesh) of an echo intensity over 80 mm/h,
(2) The echo top height is more than 6 km.

These criteria could detect all of three gusts which caused injuries and fatalities in the coastal regions
of the Sea of Japan and the Sea of Okhotsk during the 2005-2008 winter seasons, and could detect four
of the seven gusts in these areas during these seasons.

This study designed the following train operation control method using the above criteria. When the
radar echo satisfying the criteria appears, a warning area is specified as an area within a radius of
approximately 38 km from the radar echo to the directions of the north to the southeast. If there is a
railway line within the warning area, a dispatcher immediately stops trains in the area. When this method
is applied to the Niitsu-Sakata section of the Uetsu Line and the Niigata—Shibata section of the Hakushin
Line, these lines are included within the warning area for an average of 150 minutes and 4.0 times per year
during the 2005-2008 winter seasons. Based on this verification, train operation control using this method

has been conducted on a trial basis in these sections since January 28, 2008.
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