The 2016 Mw5.9 earthquake off the southeastern coast of Mie Prefecture as an indicator of preparatory processes of the next Nankai Trough megathrust earthquake
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Supplementary note
Dependence of hypocenter distributions on dataset or model
In a comparison of the hypocenter distribution with the reflectors from MCS surveys, the accuracy of the source depths must be known. The errors of the hypocenter determinations are described in the main text. Here, we evaluate dependences of hypocenter locations on the dataset or velocity model.
In general, higher numbers observation data improve the accuracy of the inverted result. In our hypocenter determinations, however, first arrival picks obtained at stations away from the source are likely affected by uncertainties in the velocity structure due to possible heterogeneities in the strike direction of the Philippine Sea plate (PSP). Adding such data would increase the root-mean square (RMS) of travel-time residuals. We added the P-wave readings from stations connected to nodes A and B (Fig. S1) to determine the hypocenters (Fig. S4a). The results showed that the mainshock was about 800 m shallower when we added stations connected to node A. The aftershock depths differed depending on the dataset. The increase in RMS travel-time residuals with the increase in the number of stations indicated that the velocity structure is not always consistent for the distant stations. Next, we added S-wave first arrivals picked from the stations connected to nodes D and E. The S-wave velocity structure was created from the P-wave structure by using the empirical relation of Vp and Vs obtained by Brocher (2005). We obtained slightly shallower mainshock hypocenter depth, with almost identical aftershock distribution (Fig. S4b). The station corrections for the S-wave travel time were systematically negative values (－0.12 s in average), indicating that the empirical relation was not always suitable in this region. Finally, we evaluated the dependence of the strike direction of the PSP assumed (Fig. S4c). Assuming a strike of 50°, the mainshock was about 1.5 km shallower for this case.

References
Brocher TM (2005) Empirical Relations between Elastic Wavespeeds and Density in the Earth’s Crust. Bull Seism Soc Am 95:2081–2092. doi:10.1785/0120050077.


Additional Figure legends.
Fig. S1. Names of DONET1 stations and nodes. Gray contours represent depth distribution of the top of oceanic crust layer 2 (Citak et al. 2012).

Fig. S2. Comparison of hypocenter distribution with the slip deficit rate (SDR). Red circles represent hypocenters obtained in this study. SDR is after Yokota et al. (2016).

Fig. S3. A schematic image of 2.5D velocity model used for hypocenter determination.

Fig. S4. Dependence of hypocenter locations on (a) stations used, (b) use of S-wave first arrivals, and (c) strike direction of PS plate. Values in brackets represent the RMS travel-time residual. Plots are along the line A-B shown in Fig. 2a.
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