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Operational probability foreshock forecasts up until Tohoku-OKki earthquake
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1) Ogata, Y., Utsu, T. and K. Katsura, 1996, Geophys. /. lat., 127, 17-30.
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Fig. 1. The left-hand-side color map shows the foreshock probability of the first J-old
event of each cluster or isolated event (Ogata et al, 1995). The forecast
results during 1994-2011 are summarized in the right-side panel and in the ) RS ERIN Ch LME4HET 27V T X4 LIHART~ 7 =
contingency table in the bottom showing that this forecasting has been o thﬁ;%[:ﬂ:'? 7= ﬁ":— IT“‘U)HSQ")? (FE/SH L)

certainly better than the unconditional foreshock probability (3.8%) .
The contingency table of the probability forecasts and the outcomes are
significantly correlated and consistent.

Fig. 2. Calculation algorithm under the first plural earthquakes of a cluster, and
magnitude differences between the old and new JMA catalogs (bottom
panels).
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Fig. 3. Top left panel shows the foreshock probability forecasts of each cluster at

each time when a member is updated, where red and gray color indicates
that the clusters were actually foreshocks and other type, respectively.
The forecast results during 1994-2011 Mar. are summarized in the top
right panel and in contingency table in the left bottom, which show that
the forecasts have been certainly better than the uncondltlonal foreshock
probability (7.2%) in case where we have plural events in a cluster. The
left bottom panel is obtained when the clusters in the top left panel are
restricted for the mainshock of M>=6.5.
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Fig4. Foreshock probablhty forecasts of each cluster at each time when a member

is updated, where red color segments indicates foreshocks, including single
foreshocks. Then, blue segments shows the probability forecasts after the
mainshock. Gray color segments indicate that the clusters were other type,
namely mainshock-aftershock sequence or swarm-type. Horizontal dashed
line indicates the unconditional foreshock probability (7.2%) in case where
we have plural events in a cluster.
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