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Fig. 1. Tremor activity in the Japan Trench. (A) Epicenters of the tectonic
tremors. Dots indicate the epicenters of the tremors, which are colored
according to their duration (see the color scale). Yellow and red stars
areVLFs and M > 4.5 ordinary earthquakes, respectively, with the ordinary
earthquake epicenters taken from the Japan Meteorological Agency
(JMA) catalog. Black triangles are S-net observatories. The green square
denotes the June 2017 SSE that was detected by our GNSS analysis.
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The orange shaded polygons indicate the 18 overlapping subregions used
for our tremor detection. The top of the Pacific Plate is indicated by the
black contours at 10-km depth intervals. (B) Space-time distribution of the
tectonic tremors. We used Japanese Standard Time (JST; UTC + 9 hours).
The vertical lines indicate 1 January 2017 and 1 January 2018. (C to E) Enlarged
views of (B). The green shaded region in (E) denotes the spatiotemporal
extent of the June 2017 SSE.
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Figure 3. Locations of tremor sources determined in this study (red circles). (a) Comparison with locations of very low
frequency earthquakes determined by an array sigmal processing method (blue crosses; Asano et al., 2008) and a cross-
correlation analysis (light green diamonds; Matsuzawa et al., 2015) using land-based stations. Broken lines indicate con-
tours of the depths to the plate interface at 10-km intervals defined by Kita et al. (2010} and Nakajima and Hasegawa
{2006). (b) Comparison with the epicenters (stars) and slip distributions {contours) of the 1968 Tokachi-Oki (light blue;
Yamanaka & Kikuchi, 2004), 1994 Sanriku-OkI (purple; Nagad et al, 2001), and 2003 Tokachi-Oki earthquakes (green:
Yamanaka & Kikuchi, 2003 ). Purple circles denote 7-day aftershocks (M = 3.0) of the 1994 Sanriku-Oki earthquake listed
in the Japan Meteorological Agency earthquake catalog. Plus signs indicate the stations used in the analysis.
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