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Fig. 1

2016/04/14 OFEADIE (M6.5, HIFE) HROAREIAE T TOMBEEOMRTH. FHETVE L TRE:
F@Hl] & Gutenberg-Richter ]l % Fi\», Hi-net HEJLHEER Y ¥ 0 7% H\W /8T 2 — 7 OHEEEITo /2.
—FLEORF NI ENTNOEBEPMIZBIT 2 FEMHROHELZ KL TV D, BAPO/SAOVIE TR
RORt) CEBROBEME GR Hinethynus, F1IMAZIOY) ZHRTVWE. ZEOLDIZHA
DEBEBN O VIR % 78F X —FEZ W FHEER () bRl —F T oA VIE IS0
L MEMFEAROEROZLE 70y P LD THL., EBITHHZELTBY, ¥ 7 b8 LR
FEE Y 5.
Probabilistic earthquake forecasting after the Kumamoto M6.5 (14/04/2016) earthquake until the occurrence of the
main shock (M7.3). We use the Omori-Utsu and Gutenberg-Richter models for our forecasts, and their parameters
are estimated from the Hi-net automatic hypocenter catalog. The top panels show the estimate of the detection rate of
aftershocks during respective learning periods. The middle panels show our forecasts (red) compared with the actual
observation (black: Hi-net catalog, blue: JMA catalog). The forecast using the generic model that represents standard
aftershock activity in Japan is also plotted as a green line as a reference. The bottom panels show the time variation
of the instantaneous occurrence rate during each forecast period. The color of the line represents the time and the time
evolves from cyan to purple.
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52 2016/04/16 DREARDHE (M7.3, KE) BOFEFHOMERTH. Kok 1 e FE L.
Fig. 2 Probabilistic after forecasting after the Kumamoto M7.3 (16/04/2016) main shock.
A format is the same as the Fig. 1.
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Fig. 3 Probabilistic after forecasting after the 2003 Chuetsu earthquake (M6.8). A format is the same as the Fig. 1. Here the
forecasts are prepared based on the JMA catalog.
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Fig. 4

HEaT) h5 ETAS €7 VR GRAID/ST X =5 2L, ZOk—r AMOEHOFHEZ L I 2L
—varEMCTTo 72 ETAS £ 7V O/ Tk — I 3F RS A 5 > 7V E172 1000 D737 X — 5 fif
M, Y3ab—var—[IEIINRT A= HEEEZTTFMEIT 72 (NAZXTFH). 7 =F 2 —
Foo3Ai & LTI GRATZ W TWw 29, FREFEHMICES LRROFEDOY T =F 2 - FIi2Z03 %
RLZDDL) SRELFRIGEI 52V L) ZHIREMATY I 2L -2 a2y &2fTo720DTH 5.
FAARELFE LY/ =F 2 - FETORBEZHFEL TV IaLb—va v efTotiRTho. ZORLS
X7 =T a— N b O F e A g b TR S LA TR D 2.5%, 25%, 50%, 75%, 97.5% iz L
72 DN INVOLEMOIRGN—TH 2. BFIEIMA S ¥ 0720 HEEZRL TWb. ZBPHF
WICBF 5 ETAS 70V O F HMEE 202 [0 751812 THREZ T T 5.
Intermediate-term forecast of aftershocks after the 2016 Kumamoto M7.3 main shock by using the ETAS model. We
estimated the parameters in the ETAS and GR models from the first 1 day aftershock data in the JMA catalog, and
forecasted the following 1-month aftershock activity using the stochastic simulation. We first sampled 1000 ETAS
parameter sets from the posterior probability distribution, and changed the parameter sets sequence by sequence in the
simulation (Bayesian forecasting). We used the GR model for the magnitude distribution with the upper limit at the
maximum magnitude of aftershocks during the learning period plus 0.3 (blue lines), and at the main shock magnitude
(red lines). By combining the simulations from the two different magnitude distribution, we obtained the predictive
distribution. The red bar in the right to the panel represents the 2.5%, 25%, 50%, 75%, 97.5% points of the predictive
distribution.
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Fig. 5 The spatial forecast of earthquakes during 2016 Kumamoto earthquake sequence by using the HIST-ETAS model. The
parameters values that had been submitted to the CSEP Japan testing center are used.
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