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Monitoring seismic velocity changes based on ambient noise and continuous seismic source
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Monitoring of earthquake faults and volcanoes contributes to our understanding of their dynamic mechanisms and
to our ability to predict future earthquakes and volcanic activity. We first report spatial and temporal variations of
seismic velocity of the whole Japanese Island based on ambient seismic noise. The velocity variation could
indicate temporal variation of pore pressure. However, when we applied the ambient noise monitoring to the
small-scale targets, we found that the temporal variation of ambient noise characteristics decreases the monitoring
accuracy. To solve the instability of monitoring for localized targets, we have developed a permanent seismic
monitoring system using a continuous seismic source. We deployed the small-size monitoring source system in the
Kuju geothermal field in the northeast Kyushu Island, Japan. Although our monitoring source system is small and
generates high frequency vibrations, the signal propagated >80 km distance using two-month continuous source
data. Our field experiments demonstrate that variation of seismic velocity of the crust could be identified with high
accuracy (~0.01 %). Furthermore, we used the DAS system for monitoring data acquisition, and succeeded to

identify the temporal variation of seismic velocity.
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