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Analysis of seismic activity in near the Tokara Islands and the Torishima Island
taking missing rates of earthquakes into account.
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Fig. 1  Earthquake swarm activity around Torishima Island in October 2023. Epicenters and depth distribution.
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Estimated detection magnitude distribution model. (a) b values, (b)« values, and (¢) O values is red line, respectively.
The green curve in (b) shows 97.5% detection rate of p+2 0. (d) Red curve is detection rates for M > 3.8 earthquakes.
Gray disks are M-T diagrams of detected earthquakes.

— 500 —



HBFE TG 2 2 11 % 2024 46 3 5T

1R FEFETAS DFEBILEAD ABIC EDITIIR. T u EQFRILEH, JIEKEDOTFELEH BLF

Table 1
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Matrix table of ABIC values for the smoothing weights for non-stationary ETAS, where the row stand for the weight
to # -value smoothing, and the columns stands for those of K, respectively; where the smoothing weight values are
powers of 10.
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Estimation of the model together with the ETAS model by estimating the probability of detection for each earthquake
in the seismic swarm activity around Torishima Island. Red curves are estimates of the potential intensity function
of M > 2 earthquakes (normal logarithm), blue curves are errors in background intensity (normal logarithm), and
purple horizontal lines are K values and their errors. The gray curve is the estimated intensity function of detected
earthquakes (normal logarithm), the green curve is the detection rate of M > 2 earthquakes (linear scale of 0.0 ~ 1.0),
and the gray disks are M-T diagrams for M > 2 aftershocks. The upper panel is the steady-state ETAS model and the
lower panel is the optimal unsteady ETAS model. In the lower panel, the K value is extremely small and were not
drawn in the lower vertical scale frame.
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Fig.4  Epicenter map of the earthquake near the Tokara Archipelago. Epicenters and depth distribution.
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Magnitude detection rate distribution model estimates. The format of the four panels on the left is the same as in

Figure 2. The four panels on the right side replace the horizontal axis of the four panels on the left side with the order
of occurrence. The gray disks are M-T diagrams of detected earthquakes.

Fig. 5
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Table 2 Table of the ABIC’ s relative values for smoothing weights for non-stationary ETAS model. The format of the matrix
is the same as in Table 1.

1 2 3 4 5 9

1 134345 105062 958.17 986.26 1465.56
2 71073 17917 9227 12686 318.30
B 7755812727 - 0.00~65:26 - 211.85
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Fig. 6 Estimation of the M > 2.0 optimal unsteady ETAS model for cluster seismicity near the Tokara Islands. The red
curve is the estimated latent activity intensity function for M > 2 earthquakes (normal log scale), the gray curve is
the estimated activity intensity function for detected earthquakes (log), the blue curve with error is the background
intensity (log scale), the green curve is the detection rate for M > 2 earthquakes (0~1 linear scale), and the gray circles
are magnitudes of M > 2 aftershocks ( linear scale). Horizontal axes are redrawn in the order of days elapsed since
January 1, 2020 in the upper panel and earthquakes in the lower panel.
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Fig.7  Estimation of the optimal unsteady ETAS model for M > 2.0 group seismicity near the Tokara Islands. Each color
curve is the same as in Figure 5.
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