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Table.1. AIC and ABIC differences from the reference ETAS model. The base AIC (or ABIC) is given by
the ETAS estimate for the whole period of the target region. T, correspond to the most likely
change-point, counted from the occurrence time of M6.5 foreshock event.
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Table 2 MLEs of the reference ETAS model and the ETAS model with the induced effect
(equation 2), and AIC differences between the two.
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Fig. 2. Models applied to the Kumamoto region. (A) The ordinary ETAS model fitted for the whole
period, and the red cumulative curve stands for the ETAS model. The thick dotted gray curve stands for
the estimated non-stationary ETAs model in panel B. (B) The estimated non-stationary ETAS model
where the reference parameters are the MLE in the panel A. The time is in normal scale (left side panel)
and in logarithmic scale (right side panel) with dashed envelopes of the standard errors. (C) Spatial
distribution of the MAP estimates of K, parameters.
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Fig. 3. Models applied to the Aso region. (A) is same as the panel A of Figure 2. (B) is the same as the
panel A of Figure 2, except that the thick black dashed curve represents the triggering effect by the M7.3
event, indicated by the 3 term in equation 2 in the text. (C) is the same as the panel C of Figure 2.
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BPT model forecast based on the recent paleoearthquake catalog
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Table 2 Maximum likelihood estimates of common aperiodicity parameter o with their standard

errors and maximum likelihoods with their logarithms
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Fig. 1 Maximum likelihoods with fixed common aperiodicity parameter « calculated by respective

methods. Axis for Method 1 and 2 is shown in the left side while axis for Method 3 is shown in the

right side. Black, blue and green vertical dashed lines represent o =

respectively.
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R T A AR 2415 2416 2554 2200-2400
RESWET 2834 2834 3061 2100-3600
BIRETE S 13460 13462 13311] 14000-15000
BHE-SWHES 1256 1256 1186 1000-2000
RERTE LT E T 4895 4895 5090 3500-5600
9 B 78 = X 2264 2264 2387 1800-2500
B ERRMTE S (A 38 1L ARILER) 2576 2576 2636 1000-2500
)78 (P BB IX ) 5844 5843 6232 4100-5900
RIRTE- B H A RKTE & AR 1674 1673 1616 1300-1700
R - EB A e B fE = B ER 2933 2933 3048 2300-3000
7K BT 8160 8160 8209 8000

K3 PN T A= (CEEIEBIFEE) p ORALHEEE ()

Table 3 Maximum likelihood estimates of mean recurrence times (yrs)
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TEEIX A AR | AX2 | ARX3 | HELRD
HEE T 25 o ik 0.111 0.111 0.109 0-1
Bl 0 0 0 0
Mifiron:ul )= el 1.067 1.068 0.990 0-8
FERF 25 BT B R 5T 0.448 0.451 0.405 0-6
SR ME RIS 0.045 0.045 0.061 0-0.02
RN i 1.149 1.148 1.016 0.3-5
R /E 0 0 0.001 0
RAWTES 0.032 0.032 0.036 0-0.1
AR - EAFE- A EE S 3.830 3.827 4.005 0.2-16
EFEMERE I RILES 3.592 3.595 3.863 6-11
FEMES 0 0 0 0
Sl -ERRB SR ERTE R R AL AT 7.373 7.389 7.338 13-30
Sfa)l|- BB ERERTE R R R 1.469 1.473 1.392 0.8-8
Sofa)||- BB SRR E b 3B 3.403 3.405 2.967| 0.008-16
AR L AR P B e 3 BB AL BT 0 0 0 0
PRE) BT 0 0 0 0
4+ EHES 0 0 0 0
FRILARMTE T ER 0 0 0 0
Br] 5 7 J& o = B AL EB 3.048 3.049 2.955 6-11
B T /8 7 = 3R FI BB 0.019 0.019 0.104 0
BEIRL-E=ELAkTE S 0.175 0.175 0.246 0-2
BALEHTE S 3.552 3.560 3.722 2
m R ETE L Es 0 0 0 0
REAUTES 0 0 0 0
MR T E & 0 0 0 0
E5-2RES 0.297 0.297 0.764 0-0.03
FER T L 0.246 0.246 0.288 0-0.8
R EPFEXE 0 0 0 0
SR E & (R 58 1L AR ) 0.001 0.001 0.003 0-0.3
)M & (R ER X ) 0.843 0.845 0.731 0.1-4
BUFFE- B H AR w550 0.026 0.026 0.108 0
K FE3- 7 Bl /B8 & B BT 1.154 1.158 1.134 0.03-4
H KT B 0.367 0.366 0.366 0-1

F 4 2017 HLARE 30 M OHEE T (%)
Table 4 Probability forecast (%) of the next 30 years from 2017
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