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Forecast results in each region from 11/1/2019 to 9/30/2021. No target event was forecasted. Number of missed

Fig. 1

targets and false alarms are shown in balloons.

(a) 3 regions in Japan trench, (b) Izu region. (To be continued)
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Fig. 1 (Continued) (c) North-central part of Nagano, (d) Central part of Kyushu, (e) San’in region.
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Fig.2  Forecast result variation for each region since the forecast test began. The left side of arrows indicates results for
initial optimizing period, and the right for throughout the test period until 9/30/2021.
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Fig. 3 Comparison of the forecast performance between the present model (red lines) and the stationary space-time ETAS
model (black broken lines) for each region. [Cited and partially modified from Hirose et al.*]
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Fig. 4  Forecast result distribution derived from applying the present model to the synthetic 1000 catalogs made by the
stationary space-time ETAS model, and comparison with the results (white arrows) for the real data. Black arrows
indicate the median of results for ETAS catalogs. (top) Off Iwate and Miyagi region, (bottom) Off Ibaraki region.
[Cited from Hirose et al.¥]
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Cumulative number of foreshocks per mainshock obtained by stacking method for synthetic 1000 ETAS catalogs
(blue line) and its comparison with that for the real data (red line). Small aftershocks are removed. (a) Off Iwate and
Miyagi region, (b) Off Ibaraki region. [Cited from Hirose et al.”]
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Table 1 Optimum parameters and forecast performance for each region and periods. Top: results for the initially optimized
period. Middle: results for the total period up to 9/30/2021 using the same parameters as the top. Bottom: results
obtained by re-optimized parameters for the middle table. Note that only parameters of Tf, Nf, and Ta are
re-optimized.

= ==
=i LB D Rk iE
1961~2010/12/31 0.5,5.0,10,3, 4,6.0 11/30= 37(%) 14/50= 28(%) 382 111
1977~2013/6/30 02,3.0,3,3,5,50 44/65 = 68(%) 44/194=23(%) 357 468
1998~2014/12/31 0.1,2.0,1,5,5, 5.0 5/11= 45(%) 8/69 = 12(%) 1503 64
1970~2016/5/31 0.1,3.0,10,3,12,5.0 4/13=31(%) 3/43=7(%) 1032 a7
0.1,3.0,1,2,24,50
1977~2016/12/31 sty = =
/12 (ﬁ¢$ > 5%5‘%#‘:) 5/21=24(%) 4/37 =11 (%) 349 48
v .
BEHRORKE

1961~-2021/9/30 0.5,5.0,10,3,4,6.0 13/49=27(%) 16/71=23(%) 118
1977~-2021/9/30 0.2,3.0,3,3,550 44/66= 67(%) 44/203=22(%) 412 480
1998~-2021/9/30 0.1,2.0,1,5,5,50 5/18= 28(%) 8/107= 7(%) 819 57
1970~-2021/9/30 0.1,3.0,10,3,12,5.0 4/14= 29(%) 3/55= 5(%) 899 46
0.1,3.0,1,2,24,5.0
1977~2021/9/30 by e Ay 5/23=22(% 4/39=10 (% 342 48
- GERE 2 5%k ) /23=220%) /39=10(%)
BEAROBREILICK DRE (%D,Mf, 2 E = LT, NfTex BEmE10)
1961~2021/9/30 0.5,5.0,3,2,4,6.0 17/49= 35(%) 16/101= 16(%) 190 149
1977~2021/9/30 0.2,3.0,1,2,4,50 46/66= 70(%) 60/312= 19(%) 329 484
1998~2021/9/30 0.1,2.0,4,5,4,5.0 7/18= 39(%) 9/166= 5(%) 9268 83
1970~2021/9/30 0.1,3.0,7,3,12,50 4/14 =29(%) 4/47 = 9(%) 1041 47
0.1,3.0,1,2,24,5.0
1977~2021/9/30 iy Ay 5/23=22(% 4/39=10(% 342 48
19/ GERE 2 st ) /23 =22(%) /39=10(%)

KTEROAFTIEFE,NSEH - -HI(E

F2k TEBZEMETASICEDCFRETILLOLBORLO, FEES I CHBOHEET —2 (I LEFITK
OEAFAETIORZE/NT A —2 RUFHFME. (Hirose etal.” & Y 5I/H]

Table 2 Optimum parameters and results obtained by applying the present method to the revised regions and the catalog.
[Cited from Hirose et al.¥]

Parameter Alarm rate Truth rate
Area Period D(°) Mm T, (days) Nf T, (days) M, - (%) (%) F (%) PG AAIC
Off Iwate and Miyagi  1961-2010 0.5 5.0 @ 3 4 6.0 333 (=8/24) 244 (=10/41) 28.2 340.5 78.3
Off Tbaraki " 3 2 1 " 66.7 (=4/6) 30.8 (=4/13) 42.1 1567.5 52.5
Central Honshu 1998-2019 0.2 2.0 1 5 5 5.0 40.0 (= 6/15) 9.6 (=17/73) 15.5 439.9 61.9
Izu Islands 1977-2019 0.2 3.0 1 2 4 5.0 723  (=47/65) 20.1 (=63/314) 314 338.0 499.2
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