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Development of an Automatic Processing System for the Earthquake Alarm Broadcasting
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Difference of Earthquake Characteristic between events in and outside the fracture zone of the 1984 Western Nagano
Earthquake — Comparisons of stress drops, focal mechanisms and waveforms —
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(1) Development of an Automatic Processing System for the Earthquake Alarm Broadcasting

In Japan, most of the damage caused by large earthquakes is concentrated within areas less than about one hundred km from
the focal regions. We have developed an earthquake alarm system that determines earthquake parameters within a few
seconds from the P wave arrival at the closest station and then transmits the earthquake information before the S wave
arrival in areas of possible serious earthquake damage. Since an earthquake alarm system requires the determination of
reliable earthquake parameters as quickly as possible, it is unreasonable to wait until waveform data from numerous stations
are collected for analysis. When all stations observe P wave arrivals from a large earthquake, we developed a novel method of
determining the hypocentral location by using arrival times for only a few stations and time data for many stations that the P
waves have not yet arrived. The use of not yet arrived data makes it possible not only to determine reliable hypocenter
parameters within a few seconds but also to detect extraneous arrival time readings and remove them automatically. Since
the available waveform data increases with time, the system was designed to re—determine earthquake parameters every
second. Our system was deployed in a real—time system starting in July 2002. The real-time system locates 10 to 20 events
per day that includes a few felt earthquakes occurring in and around Japan. It was shown from the waveform data for about
one hundred felt earthquakes that almost all the events, except for those far from the network, could be located within a few
seconds time when the most of seismic energy has not even arrived at some close—by stations. We recently started the

widespread broadcasting of earthquake information in real—time by using a satellite transmission system.
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(2) Fault zone structure of the 1984 Western Nagano Earthquake estimated from the difference of earthquake characteristic
between events in and outside the fracture zone

The Ootaki seismic array consists of 48 stations, which collect waveform data with a sampling frequency of 10 KHz. The array
covers the whole focal area of the 1984 Western Nagano Earthquake with M6.8. We measured P wave arrival times for 10,000
events with accuracy of about 1 m sec and determined their accurate hypocenter locations. The average of RMS travel time
residuals in the hypocenter solutions is 0.006 sec. It was shown from the hypocenter distribution that Mt. Ontake creates an
aseismic region beneath it having cone shape. It is located beneath the southern foot of Mt. Ontake and almost no
earthquakes occurred in it even just after the occurrence of the 1984 main shock. It is shown from the distributions of focal
mechanisms, stress drops, and the characteristic of waveforms that there is a fracture zone along the fault zone of the main
shock with thickness of 100 to 300m, where most of events have the strike slip faulting, low stress drop and unclear P wave
onset. Events occurring near the boundary of the aseismic cone have low stress drops and low predominant frequencies.
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