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Operational Probability Forecast of Foreshocks
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Forecast 0-2.5% 2.5-5% 5-10% 10-15% 15%- All
Foreshocks 0 2 5 6 7 20
Other Types 42 45 72 34 14 207

All Types 42 47 77 40 21 227

Ratio (%) 0.0 4.3 6.5 15.0 33.3 8.8

F1 WIEOERTN & EBROHBE O HEFE
Table 1 the forecasting evaluations by contingency table
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Fig. 1 Cumulative curves of (a) origin-time differences, (b) distances between epicenters and (c)
magnitude differences between earthquakes. For each diagram, the curves from the top to the
bottom represent earthquakes of all the types, swarms and foreshocks, respectively. The insets
in (a) and (b) are the normalized cumulative curves in the pink shaded zones.
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Fig. 2 Map of the probability that the first event of the cluster or isolated event will be a foreshock.
The numbers associated with the color table indicate probabilities.
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Fig. 3 Normalized frequencies of the predicted foreshock probabilities. Red and blues lines represent
the frequencies in the case where the events were actually foreshocks and the other types of
clusters (swarm or mainshock-aftershock type clusters), respectively.
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Probability forecast (%)

15tEQ CLS HC P_C ENTROPY CUM'E P1 P2 P3 P4 P5 P6 .
1 -1 1 590% -0.02072 -0.02072 5.90%
2 -3 9 1.93% 002060 -0 00012 4.00% 0.48% 0.55% 1.01% 1.31% 1.63% 2.01% 2.93% 3.34%
3 -4 1 4.45% -0.00550 -0.00562 4. 45%
4 -5 1 5.35% -0.01496 -0.02058 5.35%
5 -6 1 4.10% -0.00180 -0.02238 4.10%
6 -7 1 0.32% 0.03682 0.01443 0.32%
7 -8 2 7.31% -0.03649 -0.02206 7.63% 7.11%
& -9 1 1.40% 0.02601 0.00395 1. 40%
9 -10 1 8.85% -0.05267 -0.04862 8.85%
10 =11 3 11.20% -0.07869 -0.12732 11.89% 10.97% 10.73%
11 =12 1 10.46% -0.07029 -0.19760 10. 45%
12 -13 3 0.40% 0.03604 -0.16156 0.16% 0.47% 0.57%
13 <14 1 3.01% 0.00021 -0.16134 3.91%
14 -16 1 16.20% -0.13670 -0.29804 16. 20%
15 -18 2 13.36% -0.10337 -0.40141 13.48% 13.24%
16 -19 1 27.13% -0.27649 -0.67790 27.13%
17 =20 1 13.67% -0.10694 -0.78483 13.67%
18 21 1 21.35% 1.69299 0.90816 21. 35%
19 -22 1 16.75% -0.14322 0.76494 16. 75%
20 23 6 17.09% 1.47052 2 23546 15.34% 22.53% 16.51% 15.74% 14.91% 17.51%
214 236 1 11.62% 1.08509 14.64916 11. 62%
215 -287 6 5.62% -0.01778 14.63138 5.00% 5.45% 5.68% 5.90% 6.16% 5.54%
216 -239 3 5.82% -0.01991 14.61147 5.92% 6.41% 5.13%
217 240 1 10.43% -0.07012 14.54135 10. 43%
218 =241 4 2.29% 0.01691 14, 55826 0.61% 1.56% 3.43% 3.55%
219 -242 1 12.35% -0.09173 14, 46653 12. 35%
220 -243 1 3.74% 0.00199 14. 46851 3.74%
221 -244 1 2.24% 0.01738 14, 48590 2.24%
222 =245 1 5.77% -0.01940 14. 46650 5.71%
223 -246 2 2.8T%  0.01097 14.47147 0.33% 5.40%
224 247 9 4.20% -0.00283 14. 47464 0.16% 0.53% 3.10% 5.52% 7.64% 5.81% 4.68% 4.72% 5.63%
225 =248 4 14.93% -0.12168 14.35296 18.87% 16.24% 13.22% 11.40%
226 -249 1 1.54%  0.02449 1437745 1. 54%
227 250 3 B.64% 0.78808 15.16553 8.56% 9.25% 8.10%

%4 FHIRT R & EEO—ERO—IE.
Fig. 4 Sequentially predicted foreshock probabilities and. actual results
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