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ABSTRACT：We propose early-warning system for reducing tsunami refuge using the data of the magnitude 
and the depth informed by the Earthquake Early Warning (EEW) by Japan Metrological Agency (JMA). The 
EEW provides advance announcement of the estimated seismic intensity and expectSed arrival time at the just 
points and regions before arriving strong motion. The hypocenter and magnitude of the earthquake are estimated 
by using wave form data observed by seismographs near the epicenter. Inukai et al. (2009) proposed the method 
to determine whether generate tsunami using scaling relation between magnitude and depth of hypocenter. The 
probability of tsunami generating is calculated by using the EEW information (magnitude and depth) and the 
Inukai’s scaling relations. In this method, the information of probability of tsunami generating is issued in a few 
seconds after EEW. We incorporated this method into our system and verified validity of our system. 
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1. INTRODUCTION 

 
On 11 March 2011, an Mw 9.0 earthquake 

occurred off the Pacific coast of Tohoku (after call 
the Tohoku earthquake), Japan. This was one of the 
largest earthquakes in terms of magnitude and 
consequences in the history of Japan. The huge 
tsunami generated by this earthquake struck the east 
coast along Tohoku, causing the deaths or 
disappearances of 19,000 people (Fire and Disaster 
Management Agency) [1]. It is mentioned as one of 
the cause of tsunami damage that the tsunami 
warning by which height was upgraded was not 
transmit by power failure, and people did not escape 
because they did not believe that tsunami struck at 
their place.  In the present, Japan Meteorological 
Agency (JMA) issues the tsunami 
warnings/advisories based on hypocentral 
parameters such as location, depth and magnitude, 
and the tsunami-simulation database system which 
stores more than one hundred thousand cases of 
previously-conducted tsunami-propagation 
simulation results. This system enables tsunami 
warnings/advisories to be issued within about three 
minutes after events. In the case of the Tohoku 
earthquake, the tsunami warning of initial warning 
was issued about three minutes after the occurrence 
of the earthquake. The prediction of JMA Magnitude 
is 7.9. However, moment magnitude finally decided 
was 9.0, as a result, the tsunami warning was 
underestimated. 

If we can know that about tsunami information 
(ex, information on the possibility of tsunami 
generating), we can take the action which protects 

ourselves. Particular, it is the necessity of teaching 
information early more to those who require time for 
refuge, such as elderly people and a physically 
handicapped person, and people who live near the 
sea.  

In Japan, system which provides predicted S-
wave arrival time and seismic intensity from 
occurred an earthquake was built by JMA. This 
system is called Earthquake Early Warning (EEW), 
started nationwide in Japan and became fully 
operational in October 2007. The seismic intensity 
and arrival time of the S waves was calculated by 
EEW from the magnitude of an earthquake and 
hypocentral distance between hypocenter and target 
site and site effect at target site. The hypocenter and 
magnitude of an earthquake are determined as 
quickly as possible using only early parts of the P 
waves at a few stations close to the hypocenter. If 
we can use this source information by EEW, we may 
be able to calculate probability of tsunami 
generating. 

The Disaster Prevention Research Center 
(DPREC), Aichi Institute of Technology (AIT), 
Japan, has organized a consortium which composed 
of enterprises in this area in order to mitigate seismic 
disaster. One of main research topics of DPREC is 
to re-distributing the EEW system, which is 
developed by JMA.  

We built the system in which the information on 
the possibility of tsunami generating is show from 
the magnitude and depth the occurrence of the 
earthquake by EEW. 
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