
 1 

 

 

Supplementary Figure 1. Tectonic setting of southwestern Japan with bathymetry indicated 

by the grey scale shading. Various types of shear slips are present in the study area: very 

low-frequency earthquakes
1
 (purple dots), long-term SSEs

2–9
 (blue circles), short-term SSEs

10
 

(orange squares), and LFEs determined by the Japan Meteorological Agency (red dots). 

Source areas of past and anticipated megathrust earthquakes are denoted by the blue lines. 

The upper surface of the Philippine Sea plate
11,12

 and active volcanoes are shown by the black 

lines and triangles, respectively.   
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Supplementary Figure 2. Normalized frequency distribution of (a) P-wave and (b) S-wave 

velocity perturbations along the LFE band with LFE activity (red histogram) and without LFE 

activity (grey histogram). The P-wave and S-wave perturbations shown in Figs. 2(a) and 2(b) 

are used for this calculation. Mean values and one-sigma uncertainties are shown by the 

circles and bars, respectively. 
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Supplementary Figure 3. Seismic velocities in the subducting crust compared to tremor 

activity. Along-strike variations in (a) P-wave and (b) S-wave velocity perturbations and (c) 

Vp/Vs values averaged over the layer 1–4 km below the upper surface of the Philippine Sea 

slab beneath the LFE band in shown in Fig. 1(a). The vertical bars adjacent to each data point 

in the panels denote one-sigma uncertainties. The grey histogram in each panel denotes the 

number of LFEs (the maximum frequency of 1000).  
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Supplementary Figure 4. Distribution of hypocentres (left) and stations (right) for (a) 

travel-time tomography, (b) attenuation tomography, and (c) shear-wave splitting analysis.   
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Supplementary Figure 5. Recovery rates of the checkerboard resolution test for (a) P-wave 

and (b) S-wave velocities, (c) P-wave attenuation for a one-grid model and (d) P-wave 

attenuation for a two-grid model along a curved surface 3 km above the Philippine Sea slab.  
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Supplementary Figure 6. Inversion results for the different data sets and model 

parameterizations. Along-strike variations in P-wave velocity perturbations obtained by 

inversions with (a) non-horizontal geometries of the Conrad and Moho discontinuities
13

, (b) 

grid nodes shifted horizontally by a half-grid space, and (c) a different data set. The grey 

histogram in each panel denotes the number of LFEs (the maximum frequency of 1000). 
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Supplementary Figure 7. Distribution of anisotropy inferred from shear-wave splitting 

analysis plotted at station locations. Directions of the fast S waves observed for each 

measurement are shown by the grey rose diagrams, with average directions of anisotropy at 

each station being denoted by the red lines.   
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