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Figure S1. The trade-off L-curve of  tomographic results obtained with different damping () and smoothing parameters ( and  for the vertical and horizontal directions, respectively). The red dot represents the optimal result with , , and . The orange and blue dots represent the results obtained by fixing the damping parameter at  and , respectively, and changing only the smoothing parameter. The black dot indicates the result obtained by fixing the damping parameter at  and without smoothing.
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Figure S2. Schematic illustration of ray paths of P, pP, PP, PcP, and Pdiff waves. The yellow star denotes a hypocenter. The black triangles denote seismic stations.












[image: ]Figure S3. Distribution of 6,723 earthquakes inside the study volume, which are used in the tomographic inversion. Note that the latitudes and longitudes are after the coordinate transformation (see the text for details).
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Figure S4. Distribution of 1,079 seismic stations inside the study region, which are used in the tomographic inversion. Note that the latitudes and longitudes are after the coordinate transformation (see the text for details).
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Figure S5. Distribution of (a) earthquakes and (b) seismic stations used in our tomographic inversion, shown in the original coordinate system. The red box indicates our target region.



[image: ]Figure S6. The same as Figure 6 but along 15 profiles in the E-W direction. Locations of the profiles are shown on the inset map.


























[image: ]Figure S7. The same as Figure 6 but along 15 profiles in the N-S direction. Locations of the profiles are shown on the inset map.
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Figure S8. The same as Figure 6 but along 21 profiles in the NW-SE direction. Locations of the profiles are shown on the inset map.
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Figure S9. The same as Figure 6 but along 21 profiles in the NE-SW direction. Locations of the profiles are shown on the inset map.
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Figure S10. Differences in tomographic results obtained with different combinations of seismic phases. Results with (a) all five phases, (b) P only, (c) pP only, (d) PP only, (e) P, pP, and PP, (f) PcP only, and (g) Pdiff only. The upper and lower panels show the tomographic result and the ray hit count (HC), respectively. The location of the profile and the color scales are displayed at the lower-right corner.
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Figure S11. The same as Figure S10 but along the B-B’ profile in Figure 6.
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Figure S12. The same as Figure S10 but along the C-C’ profile in Figure 6.
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Figure S13. The same as Figure S10 but along the D-D’ profile in Figure 6.
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Figure S14. The same as Figure S10 but along the E-E’ profile in Figure 6.
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Figure S15. The same as Figure S10 but along the F-F’ profile in Figure 6.
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Figure S16. The same as Figure S10 but along the G-G’ profile in Figure 6.
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[bookmark: _Hlk169340628][bookmark: _Hlk168001613]Figure S17. Map views showing the input model (upper panels), output results (middle panels) and the recovery rate (lower panels) of a checkerboard resolution test with a lateral grid interval of 278 km (CRT1). The layer depth is shown above the upper panels. The open and solid circles denote high and low  perturbations, respectively, whose scale is shown on the right. The color scale of the recovery rate (RR) in % is also shown on the right.
[image: ]
Figure S17. (continued).
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Figure S17. (continued).
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Figure S17. (continued).
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Figure S17. (continued).
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Figure S17. (continued).
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Figure S18. Vertical cross-sections of the recovery rate (RR) obtained in CRT1 along 15 E-W profiles as shown on the inset map. Other labels are the same as those in Figure S6.
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Figure S19. The same as Figure S18 but along 15 N-S profiles as shown on the inset map.
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Figure S20. The same as Figure S18 but along 21 NW-SE profiles as shown on the inset map.
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Figure S21. The same as Figure S18 but along 21 NE-SW profiles as shown on the inset map.
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Figure S22. The same as Figure S17 but for a checkerboard resolution test with a lateral grid interval of 167 km inside the target study region (CRT2).
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Figure S22. (continued).



[image: ]
Figure S22. (continued).
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Figure S22. (continued).
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Figure S22. (continued).
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Figure S22. (continued).
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Figure S23. Vertical cross-sections of the recovery rate (RR) obtained in CRT2 along 15 E-W profiles as shown on the inset map. Other labels are the same as those in Figure S6.
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Figure S24. The same as Figure S23 but along 15 N-S profiles as shown on the inset map.



























[image: ]Figure S25. The same as Figure S23 but along 21 NW-SE profiles as shown on the inset map.
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Figure S26. The same as Figure S23 but along 21 NE-SW profiles as shown on the inset map.
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Figure S27. Map views showing the input model (upper panels) and output results (lower panels) of the restoring resolution test (RRT). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S27. (continued).
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Figure S27. (continued).
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Figure S27. (continued).
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Figure S28. The same as Figure S27 but for the synthetic resolution test #1 (SRT1). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S28. (continued).
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Figure S28. (continued).
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Figure S28. (continued).
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Figure S29. The same as Figure S27 but for the synthetic resolution test #2 (SRT2). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S29. (continued).


[image: ]
Figure S30. The same as Figure S27 but for the synthetic resolution test #3 (SRT3). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S30. (continued).
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Figure S31. The same as Figure S27 but for the synthetic resolution test #4 (SRT4). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S31. (continued).
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Figure S32. The same as Figure S27 but for the synthetic resolution test #5 (SRT5). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S32. (continued).
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Figure S33. The same as Figure S27 but for the synthetic resolution test #6 (SRT6). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S33. (continued).


[image: ]
Figure S34. The same as Figure S27 but for the synthetic resolution test #7 (SRT7). The layer depth is shown above the upper panels. The blue and red colors denote high and low  values, respectively, whose scale (in %) is shown on the right.
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Figure S34. (continued).
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Figure S34. (continued).
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Figure S34. (continued).
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Figure S35. The same as Figure 8 but along the A-A’ profile in Figure 6.
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Figure S36. The same as Figure 8 but along the B-B’ profile in Figure 6.
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Figure S37. The same as Figure 8 but along the C-C’ profile in Figure 6.
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Figure S38. The same as Figure 8 but along the E-E’ profile in Figure 6.
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Figure S39. The same as Figure 8 but along the F-F’ profile in Figure 6.
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Figure S40. The same as Figure 8 but along the G-G’ profile in Figure 6.
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自動的に生成された説明]Figure S41. Relationship between the age and depth of a subducted slab obtained by (red) Lithgow-Bertelloni and Richards (1998) and (blue) Butterworth et al. (2014). Note that the relationship by Butterworth et al. (2014) only holds for the lower mantle.










[image: ]Figure S42. Comparison of  map views with plate reconstructions (Müller et al. 2019) using a slab age-depth relationship (Lithgow-Bertelloni and Richards 1998). The thin black lines denote boundaries of geological blocks. The thick black lines denote plate boundaries, among which the lines with teeth are subduction boundaries. Thin arrows denote the absolute plate-motion direction and rate, whose scale is shown on the right.
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Figure S42. (continued).
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Figure S42. (continued).
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Figure S42. (continued).
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Figure S42. (continued).
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Figure S43. The same as Figure S42 but with the slab age-depth relationship by Butterworth et al. (2014).
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Figure S43. (continued).
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Figure S43. (continued).
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Figure S43. (continued).




Table S1. Number of grid nodes at each depth, which are arranged for conducting  tomography in this study.
	Depth (km)
	Number of grid nodes

	15.0
	23,453

	32.5
	13,955

	50.0
	23,325

	75.0
	13,744

	100.0
	22,917

	140.0
	13,491

	180.0
	22,270

	220.0
	13,095

	260.0
	21,811

	300.0
	12,817

	340.0
	21,191

	380.0
	12,438

	420.0
	20,686

	460.0
	12,169

	500.0
	20,039

	575.0
	11,723

	650.0
	19,027

	725.0
	11,114

	800.0
	18,005

	875.0
	10,519

	950.0
	17,185

	1025.0
	9,946

	1100.0
	16,257

	1200.0
	9,344

	1300.0
	15,027

	1400.0
	8,627

	1500.0
	13,837

	1600.0
	7,935

	1700.0
	12,703

	1800.0
	7,360

	1900.0
	11,738

	2000.0
	6,724

	2100.0
	10,693

	2200.0
	6,112

	2300.0
	9,695

	2425.0
	5,500

	2550.0
	8,523

	2675.0
	4,809

	2800.0
	7,551

	Total
	527,355









Table S2. Number of grid nodes at each depth for the checkerboard resolution test for  tomography with a lateral grid interval of 278 km inside the target region (CRT1).
	Depth (km)
	Number of grid nodes

	15.0
	2,123

	32.5
	605

	50.0
	2,115

	75.0
	601

	100.0
	2,103

	140.0
	597

	180.0
	2,051

	220.0
	589

	260.0
	2,028

	300.0
	556

	340.0
	1,944

	380.0
	552

	420.0
	1,907

	460.0
	544

	500.0
	1,883

	575.0
	507

	650.0
	1,767

	725.0
	500

	800.0
	1,641

	875.0
	466

	950.0
	1,594

	1025.0
	452

	1100.0
	1,481

	1200.0
	417

	1300.0
	1,403

	1400.0
	381

	1500.0
	1,299

	1600.0
	349

	1700.0
	1,189

	1800.0
	338

	1900.0
	1,075

	2000.0
	310

	2100.0
	1,021

	2200.0
	279

	2300.0
	927

	2425.0
	249

	2550.0
	809

	2675.0
	219

	2800.0
	715

	Total
	39,586








Table S3. Number of grid nodes at each depth for the checkerboard resolution test for  tomography with a lateral grid interval of 167 km inside the target region (CRT2).
	Depth (km)
	Number of grid nodes

	15.0
	5,821

	32.5
	1,611

	50.0
	5,801

	75.0
	1,605

	100.0
	5,755

	140.0
	1,590

	180.0
	5,541

	220.0
	1,530

	260.0
	5,454

	300.0
	1,510

	340.0
	5,251

	380.0
	1,455

	420.0
	5,193

	460.0
	1,435

	500.0
	4,994

	575.0
	1,374

	650.0
	4,727

	725.0
	1,301

	800.0
	4,489

	875.0
	1,238

	950.0
	4,354

	1025.0
	1,171

	1100.0
	4,092

	1200.0
	1,104

	1300.0
	3,743

	1400.0
	1,030

	1500.0
	3,471

	1600.0
	925

	1700.0
	3,204

	1800.0
	862

	1900.0
	2,988

	2000.0
	795

	2100.0
	2,673

	2200.0
	740

	2300.0
	2,459

	2425.0
	646

	2550.0
	2,127

	2675.0
	590

	2800.0
	1,907

	Total
	106,556
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