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Introduction
This supplementary material consists of five tables (Table S1–S5), and six figures (Figs. S1–S6). Tables S1, S2, S4, and S5 are in the additional files 2–5 in CSV format, respectively.

Tables and table descriptions
Table S1 Seismic station list used in this study (cf. Additional file 2).
Table S2 The relocated hypocenters using hypoDD (cf. Additional file 3).
Table S3 Parameters used for calculating PCNVs, clustering, and controlling the quality of fault planes.
	Steps
	Notation
	Description
	Values

	STEP 1:
PCNV
	
	Number of nearest neighbors for performing PCA
	150

	
	
	Maximum radius to find nearest neighbors for performing PCA
	0.4 km

	STEP 2:
Clustering 
(HDBSCAN)
	
	Number of nearest neighbors to calculate a core distance
	5

	
	
	Minimum size to be considered a cluster
	5

	STEP 3:
Quality control
	
	Angular threshold to preserve the consistency between PCNVs and the fault normal
	30

	
	
	Minimum number of points in a cluster
	20


Table S4 Clustering result with hypocenters for each cluster (Additional file 4 in CSV format).
Table S5 Clustering result with fault parameters of the extracted fault planes (Additional file 5 in CSV format).

Figures
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Fig. S1 Map showing seismic stations used in this study. White, blue, green, and orange squares denote stations from the National Research Institute for Earth Science and Disaster Resilience (NIED) Hi-net (NIED 2019), the Japan Meteorological Agency (JMA), Earthquake Research Institute, the University of Tokyo (ERI), and Hot Springs Research Institute of Kanagawa Prefecture (HSRI), respectively. The list of stations in this study is in Table S1. Black and gray dashed lines denote the top surface of PHS from Hirose et al. (2008b, a) and Nakajima et al. (2009), respectively. The red box is the same as that shown in Fig. 1a.
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Fig. S2 Map showing the total number of picks in this study for (a) P and (b) S phases in each station. The radius of a solid circle corresponds to the number of picks at each station. The star indicates the epicenter of the Mw 5.0 earthquake.
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Fig. S3 Comparison of the horizontal-component cross correlation between two event waveforms. (a) Map showing the station (N.HRTH) and target events. (b, c) Waveforms around the S phase for (b) probe and (b) template events, respectively. Black and gray waveforms correspond to N- and E-component waveforms, respectively. (d, e) Standardized E- and N-component waveforms, respectively. Black and gray waveforms are for fixed and moving (time shift applied) events, respectively. (f, g) CC functions for E and N components, respectively. (h) The particle motion over time. 
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Fig. S4 Heatmap comparing theoretical and observed S−P times of detected events at stations within 10 km of the mainshock epicenter. The slight excess in observed values likely reflects limitations in the velocity model and the effect of station corrections, though any resulting depth bias would be no more than 1 km. The left panel shows the JMA2001 one-dimensional velocity model (Ueno et al. 2002), used for hypoDD and calculation of theoretical S−P times.
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Fig. S5 Distribution of PCNVs. (a) Histogram showing planarity of PCNVs. The dashed line denotes the threshold, below which PCNVs were discarded. Note that planarity greater than 5.0 is not shown. (b) Histogram showing variance ratio for PC3 component. Blue and orange bars for all data and data selected by planarity control, respectively. (c) Calculated PCNVs with colors coded by horizontal azimuths. Arrow lengths represent the horizontal size of PCNVs. (d) Apparent strike converted from horizontal azimuth of PCNVs. It is defined by the horizontal azimuth of PCNV counterclockwise rotated by 90 degrees. 
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Fig. S6 Hypocenter clustering result with all clusters. (a) Fault plane for each cluster. Planes with dark gray (#0, #1, #3, #4, #6, #7, #8, #9, and #11) were rejected clusters by quality control, shown in (b). 
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