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Validity of the exponential rainfall index used for train operation control
Makoto SHIMAMURA, Member  (Safety Research Laboratory,
Research and Development Center of JR East Group)
Masahiko TOMORI, Member  (Safety Research Laboratory,
Research and Development Center of JR East Group)

This study is aimed a statistical analysis in search of the optimal rainfall thresholds based on the
historical records of precipitation and hazard occurrence obtained among the whole regions of East Japan
Railway Company in the past 25 years.

A simple numerical model called exponential rainfall index is chosen as the class of rainfall measures
within which the scope of our study to be restricted. In order to represent a variety of response of actual
ground soil to a rainfall pattern, we considered a series of thresholds composed with one or more
exponential rainfall indexes with various parameter values.

As the result of the analysis, it is corroborative that the warning costs (total warning hours and the
number of false negative alarms) incurred by the current empirical alert rules used by many Japanese
railways can be reduced by at least approximately 20% on average by introducing the new thresholds
proposed in this study.
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