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Tectonic tremor catalog in the Tohoku-Hokkaido-Oki region using
S-net
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Recently, various slow earthquakes have discovered in the subduction zone off Tohoku and Hokkaido
regions along the Japan Trench. In this presentation, we report the detection of tectonic tremors using the
Seafloor Observation Network for Earthquakes and Tsunamis along the Japan Trench (S-net), operated by
The National Research Institute for Earth Science and Disaster Resilience (NIED).

We used continuous seismograms from August 2016 to August 2018 recorded by short-period sensors at
150 S-net stations. The original data were converted to envelope waveforms and analyzed using the
envelope correlation method coded by Ide (2010), for each 300 s time windows with 150 s overlap. Since
the results included many ordinary earthquakes with short durations, we regarded the events with
durations longer than 20 s as tremors. This number is twice longer than that used for deep tremors in
western Japan, reflecting the long-lasting waves in ocean bottom observation.

We found that the detection completeness is not high due to the high seismic activity in the Japan Trench,
especially after the occurrence of large earthquakes, with numerous aftershocks falsely detected. We
therefore divided the study area into 18 overlapping sub-regions that cover the locations of tremor
activity to solve this problem. We detected tremors in each sub-region and merged the results into one
catalogue by removing one of any two events within 10 s and 1 degree of each other, depending on their
root-mean-square errors. Some tremor-like signals were found near the triple junction off the Boso
Peninsula at approximately 34.8°N. However, visual inspection revealed these events to be ordinary
earthquakes, which we excluded from our tremor catalogue. The resultant tremor catalogue will be
available in Slow Earthquake Database (Kano et al., 2018).
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