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Introduction  

This supporting material contains back-azimuth and incident angle distribution for 16 stations 
(Supplementary Figure 1) and comparison of depths by Japan Metrological Agency (JMA) and F-
net with S-net based S-P times for earthquakes immediately below stations (Supplementary 
Figure 2). The table of splitting parameters estimated for each station is provided as separate 
Supplementary Data1 and 2. 
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Supplementary Figure 1. The relationship between S-P time observed at S-net stations 
and focal depth in F-net (red circles and pink squares) and JMA (white circles and 
squares) catalogues. The black bar connects the same earthquake. The earthquakes 
shallower than the subduction interface or 35 km, whichever is shallower based on F-net 
data, are shown with circles, and interplate earthquakes based mainly on focal 
mechanisms are shown with squares. All earthquakes are with incident angle of 5° or 
smaller according to JMA’s hypocenters. For interplate earthquakes, the depth of plate 
boundary at JMA’s epicenter based on the models of Nakajima and Hasegawa (2006)1 
(Tohoku) and Kita et al., 20102 (Hokkaido) are shown with black squares. The thin black 
line show depth (km) = 2.0 + 8*(S-P time - 2.3)] which assumes 2.0 km sediment layer 
with very low S-wave speed that produces 2.3 second S-P time. The existence of the 
sediment layer is well known in this area3. The F-net depth and the depth based on plate 
boundary are near the thin line. 
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Supplementary Figure 2. The azimuth and incident angle stereogram of the fast directions 
and delay times for stations shown in bottom right. The incident angles is 0° at the center 
of the circle and 40° at the edge of the circle. The direction of a bar indicates the fast axis 
and its length is scaled to the delay time. 
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