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Fig. 1  Target Area and Hypocenter Distribution. Gray discs indicate earthquakes from October 19, 1996, to July 31, 1997.
Pink discs indicate earthquakes from August 8, 2024, to February 1, 2025. The minimum magnitude is 2.0.
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Seismic activity from August 8, 2024 (M7.1), to February 1, 2025. (Left panel) Omori-Utsu estimation (red line).
Target period: 0.01 days post-mainshock (M7.1) to just before the largest aftershock (M6.6), [S, T] = [0.01, 158.19]
days. The converted time (bottom left panel, x-axis) is used as the vertical axis for the spatiotemporal point density
distribution of longitude in the middle right panel. Colors and contours show earthquakes per unit area during the
target period. Gray discs: activities from the mainshock (M7.1) to just before the largest aftershock (M6.6). Red
circles: post-M6.6 activities. Triangles represent M7.1 and M6.6. Upper and lower plots: latitude-longitude and
latitude-depth distributions, respectively.
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Spatiotemporal distribution of seismic activity from the M6.9 earthquake on October 19, 1996, to July 31, 1997.
The format is the same as in Fig. 2. The target period is from 0.01 days after the mainshock to just before the largest

aftershock (M6.7) on December 3, 1996, [S, T] =

[0.01, 44.3] days. Gray discs represent activities from M6.9 to

M6.7, and red circles indicate activities after M6.7. Triangles represent M6.9 and M6.7, respectively.
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Stationary and Non-stationary ETAS Models from August 8, 2024 (M7.1), to January 13, 2025. (Left panel)
Stationary ETAS model (red curve). Target period: [S, T] = [0.01, 158.19] days. (Right panel) Non-stationary ETAS
model. Period: M7.1 to just before M6.6. Upper panel: red curve - # (¢), blue curve - KO(¢), black curve - intensity

function Ag(t|H,) . Second panel: M-T plot. Third panel: non-stationary ETAS model cumulative curve (red). Fourth
panel: empirical cumulative function of converted time, with theoretical cumulative curve (red line).
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Estimation of ETAS and non-stationary ETAS from October 19, 1996, to July 31, 1997. The format is the same as in
Figure 4. (Left panel) Estimation of the ETAS model (red line). Data start from 0:00 on October 19, 1996, including
the foreshock part of M6.9. The target period is from 0.01 days after M6.9 to just before M6.7, i.e., [S, T] = [0.495,
44.79], used as the reference. (Right panel) Estimation of the non-stationary ETAS model. The period is until just
before M6.7.
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Fig. 6  Stationary ETAS Estimation Including Aftershocks of M7.1 on August 8, 2024, and M6.6 in 2025. The start time (S,)
of the target period is 0.01 days after M7.1 and M6.6 events. (Left panels) From M7.1 to M6.6. (Right panels) After
M6.6.
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Results of fitting the same model to the entire period. The first and third columns represent the stationary ETAS model. The second and fourth columns represent the non-
stationary ETAS model. The format is the same as in Figures 4, 5, and 6. The ABIC values indicate improvements of 41.2 and 39.9, respectively, with the non-stationary ETAS
model.
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Correlation between earthquakes in Hyuganada and inland areas. (Left panel) Triangles represent earthquakes of
M6.3 or larger in Hyuganada, while discs represent inland earthquakes. Matching colors indicate temporal correlation.
Gray triangles without fill indicate no corresponding inland earthquake. Arrows denote Hyuganada earthquakes
analyzed and corresponding inland earthquakes within six months. (Right panel) Table of occurrence times, locations,
and magnitudes of earthquakes based on Utsu’s indications and additions. Asterisks indicate added earthquakes.
Earthquakes within the current analysis area are shown in red. Shaded entries indicate no corresponding inland

Fig. 8

earthquake.
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