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Quantification of Fast-Earthquake Activation Following Tectonic Tremors
in the Iwate-Oki Region of the Japan Trench
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Understanding the relationship between fast and slow earthquakes is a crucial topic in seismology. A fast-
earthquake activation phenomenon following slow earthquakes, specifically shallow tectonic tremors, has been
reported in the Japan Trench subduction zone (e.g., Obana et al., 2021; Nishikawa et al., 2023). In this study, we
investigated the relationship between tectonic tremors and earthquake clusters in more details. We implemented the
envelope correlation method (Obara, 2002) based on Ide (2010) and detected tectonic tremors from August 15, 2016
to August 31, 2023. Using the Japan Meteorological Agency catalog for the same period as the tremor detections,
we extracted earthquake clusters by applying the space-time epidemic-type aftershock-sequence model (Zhuang et
al., 2002; Nishikawa & Ide, 2017). We then examined the temporal relationship between tremor and earthquake
clusters and the correlation between the number of events comprising tremor bursts and earthquake clusters. As a
result, we found that earthquake clusters tend to occur following tremors rather than preceding them; however, there

is no correlation between the number of precursory tremors and the number of earthquakes.
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Histogram of Tremor Peak Counts by 5-Day
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