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simulated and observed waveforms. All of the synthetic finite fault models that allow to

replicate these results have been uploaded to Zenodo:

model, numerical setup, consistency on the response function, and comparison of
https://doi.org/10.5281/zenodo.15845359

The following figures show additional detailed information on the stochastic source
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the fault width, fault length, mean slip, and maximum slip. Three patterns of magnitudes

Figure S1. Key source parameters for the 300 fault models generated. Each panel shows
are targeted, with an allowable error of +0.05.
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Figure S2. Bathymetry for numerical tsunami simulations. Each panel refers to a domain
of nesting, with resolutions of 30, 10, and 10/3 arcseconds.
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Figure S3. Enlarged maps of bathymetry around the four JMA tide gauges that are the

focus of this study.
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Figure S4. All tsunami ray paths from the source region to the coast obtained by the ray
tracing method. 100 points are located in the source region and the paths to reach the 4
coastal gauges.
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Figure S5. Sensitivity of the response function to different positions of the virtual gauge.
(a) Difference in the position of the virtual gauge. It is slightly shifted on raypath from
the original 3a location, and the distance between 3a- and 3a+ is about 8 km. (b)
Comparison of response functions obtained using 3a-, 3a, and 3a+.
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Figure S6. Source spectra of 300 tsunami scenarios obtained from tsunami simulations.
From left to right, these correspond to moment magnitudes of 8.6, 8.8, and 9.0. The thick
magenta lines represent the geometric mean of 100 source spectra for each magnitude.
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Figure S7. Wavelet analysis of the observed waveforms during the 2022 Tonga
meteorological tsunami at four locations in this study, obtained by Miyashita et al.
(2023). (a) 1. Omaezaki, (b) 2. Shimizu.
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Figure S7. Continued: (c) 3. Uchiura and (d) 4. Irozaki



N

‘ 1.0 maezakl

o=~ W ey ”V "Qv\‘ \"HWV
E _Is|mulated —Obselrved 2. Sh|m|zu

o

—
T

o

1
—

Sea level anomaly / simulated tsunami amplitude (m)

o

|
,~ W “hl”“(" , “r,’ “’ ”\'Mt")~

0 2 4 6 8 10 12
Relative time (h)

Figure S8. Observed tsunami waveform (black line) and computed one (blue line) using
the source model of the 2011 Tohoku tsunami along the Suruga Bay coastal area. The
source model used is as described in the main text.
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Figure S9. Comparison of response functions for different earthquake magnitudes and
wave source areas. The left panel show regional response B and the right panel shows
local response C. The difference in line type indicates either the magnitude difference or

the 2011 Tohoku tsunami case.

10



90-205 min
2-6 min 6%
21%

50-90 min
13%

6-12 min 35-50 min
8% 14%
12-20 min
10%
20-35 min
29%

Figure S10. The energy contribution ratio calculated by integrating the source spectrum
of the 2011 Tohoku tsunami divided into seven periodic bands. For comparison, the
same periodic bands as Zaytsev et al. (2017) are used.
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