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Extracting Seismic Interactions after the 2011 Tohoku Earthquake
by Co-occurring Cluster Mining
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The March 11", 2011, earthquake off the Pacific coast of Tohoku, Japan, was a record-breaking natural disaster.
After the M9.0 mainshock, numerous aftershocks and induced seismicity occurred throughout Japan. In this study,
we extract earthquake co-occurrence patterns for investigating mechanical interactions among the affected areas.
To extract seismic patterns, both co-occurrence among seismic events in the event sequence and distance among
the hypocenters within each area must be considered. However, most conventional research has considered only one
of these aspects. Then, we acquired affected areas and relationships between the co-occurrence patterns and focal
mechanisms from the 2011-2012 hypocenter catalog. Some results were consistent with seismological literature. The
results include highly affected areas that may indicate asperity, and change of focal mechanisms before and after

the Tohoku Earthquake.
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