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Development of integrated single and multi-site earthquake estimation unit for the
Tokaido shinkansen EaRthquake Rapid Alarm System (TERRA-S)
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The Tokaido Shinkansen uses the Tokaido shinkansen EaRthquake Rapid Alarm System
(TERRA-S) developed and operated by Central Japan Railway Company to detect earthquakes
at an early stage, estimate the damage before the railway line is strongly shaken, and slow
down or stop the trains. The TERRA-S system uses a method to estimate the hypocenter lo-
cation and magnitude of earthquakes that occur far from the railway line by using a seismic
observation network that surrounds the railway line. In this paper, we discuss the challenges
of improving the accuracy of the conventional method, in which a single seismometer in a
seismic observation network performs the estimation alone. Next, we will introduce the single
and multi-site earthquake estimation method and unit that we were involved in developing to
accomplish the task, which integrates the observation information from multiple seismometers
using Bayesian statistics.
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