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TEMPORAL DEPENDENCE OF SEISMIC HAZARD IN JAPAN
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SUMMARY

We evaluated the instantaneous seismic hazard in Japan during the coming 20  years (2000-2019
A.D.), 50 years (2000-2049 A.D.), and 100 years (2000-2099  A.D.) by combining a seismic
source model with temporal dependence of large  earthquake occurrence and an attenuation model
for peak ground motions and 5%  damped acceleration response spectrum developed based on the
JMA-87 type  strong motion accelerograms. For representing the seismic activity we used  two
types of seismic sources: (1) fault source generating large  characteristic earthquakes, and (2)
background seismic source generating  small and moderate earthquakes. Fault sources generating
large characteristic  earthquakes repeatedly were individually identified from historical  earthquake
and active fault data. Recurrence intervals for large  characteristic earthquakes are modeled by a
lognormal distribution.  Background seismic sources generating small and moderate earthquakes
were  continuously defined along the upper planes of four plates in and near Japan:  the Pacific
plate, the Philippine Sea plate, the Eurasia plate, and the  Okhotsk plate. The effects of focal depth
and fault extent on ground motion  are incorporated into the attenuation model. Seismic hazard
maps showing the  probabilities that the peak ground acceleration of 400 cm/s2 and the spectral
acceleration of 400 cm/s2 at the natural period of 1.0 s will be exceeded in  a future time period
were demonstrated as examples.

INTRODUCTION

A probabilistic seismic hazard analysis is a technique that estimates the  probability that various levels of
earthquake-caused ground motions will be  exceeded at a given location in a given future time period. A seismic
source  model defining the location, frequency, and size of earthquakes must be  developed more realistically
based on the progress of the knowledge of  earthquake processes. For this purpose it becomes important to
evaluate  instantaneous seismic hazard by taking account of the temporal change of  seismic activity. It is also
important to develop an attenuation model  including uncertainty based on the strong motion records obtained by
recent  large earthquakes. A seismic source model in Japan, which takes account of  the temporal dependence of
large earthquake occurrence, was proposed by  Annaka and Yashiro(1998) and an attenuation model for peak
ground motions and  5% damped acceleration response spectrum based on the JMA-87 type strong  motion
accelerograms was proposed by Annaka et al.(1997). In the present  study we evaluated the instantaneous
seismic hazard in Japan during the  coming 20 years (2000-2019A.D.), 50 years (2000-2049A.D.), and 100 years
(2000-2099A.D.) by combining the developed seismic source and attenuation  models.
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