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1. Evaluation of the submarine landslide flow direction on the Manazuru Knoll's slope

1.1　Sensitivity analysis of the flow direction
The results of a sensitivity analysis of the flow direction of the submarine landslide that took place on the southern slope of the Manazuru Knoll are compared with the tsunami records of Atami (No. 12), Manazuru (No. 13), Yuigahama (No. 18) and Fura (No. 47), which showed the initial motions of the tsunamis. Table S3-1 denotes the flow direction angle set in each case that is centered on the north-south direction of the slope of the Manazuru Knoll. Figure S3-1 shows the visualization results of the initial tsunami source due to the submarine landslide in each flow direction. Table S3-2 shows the calculation conditions for Case 5.

1.2　Result and discussion
Figure S3-2 shows the calculation results for Yuigahama (No. 18), Mera (No. 47), Atami (No. 12) and Manazuru (No. 13) (see Fig. 3(a) in this paper for details of the analysis points). The horizontal axis indicates time (min), and the vertical axis depicts tsunami elevation (m). The black solid line represents the calculation results for the fault model (FLT) only, and the other distributions show the results (FLT+SL) considering submarine landslides. The tsunami waveforms describe the results of the 50th percentile (median) in the analysis area of each coastal point. 
The results indicate that the flow direction has almost no effect on Yuigahama (No. 18) and Nura (No. 47). In contrast, Atami (No. 12) and Manazuru (No. 13) tsunami initial motion changes depending on the flow direction. These results show that the flow direction that explains the initial motion of the undertow of Atami (No. 12) and Manazuru (No. 13) is 30 to 90 around the north-south axis. The topographic flow direction suggests that it flowed down from 0 to 80 with the north-south direction as the axis (Fig. 6(b)). These results imply that the main direction of the submarine landslide on the southern slope of the Manazuru Knoll was 30 to 80, with the north-south direction as a primary axis.





Table S3-1 Conditions for submarine landslide direction analysis
	Case
	Direction []
	Case
	Direction []

	1
	0
	6
	50

	2
	10
	7
	60

	3
	20
	8
	70

	4
	30
	9
	80

	5
	40
	10
	90




Table S3-2 Calculation conditions for the sensitivity analysis of the flow direction
	
	Case 5
	Notice 

	Length [m]
	3000.0
	Estimated from Fig. 6(b)

	Width [m]
	5000.0
	Estimated from Fig. 6(b)

	Thickness [m]
	140.0
	Referenced from Fig. 2(a)

	Slope angle []
	8.45
	Calculated from Fig. 6(b)

	Depth [m]
	740.0
	Referenced from Fig. 2(a)

	Flow distance [m]
	3300.0
	Estimated from Fig. 6(b)

	Shape parameter [-]
	1.8
	Refer to Watts et al. (2005)

	Hydrodynamic drag coefficient [-]
	0.0
	Refer to Watts et al. (2005)

	Hydrodynamic added mass coefficient [-]
	1.0
	Refer to Watts et al. (2005)

	Specific gravity [-]
	1.85
	Refer to Sassa et al. (2001)

	Landslide type
	Slump
	Refer to Watts et al. (2005)

	Velocity [m/s]
	31.48
	Calculated from Watts et al. (2005)
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Fig. S3-1　Visualization results of the initial tsunami source due to the submarine landslide in each flow direction
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Fig. S3-2　Results of analysis on the time-history waveforms at each coastal point with different flow directions (Yuigahama (No. 18), Mura (No. 47), Atami (No. 12) and Manazuru (No. 13)), solid black lines denote the results by the fault model (FLT), and all others denote the results by FLT + SL considering submarine landslides. All waveforms show the 50 percentile-results in the analysis area of each coastal point.
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