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Figure 1. Comparison of numbers of aftershocks (M > 4.0) in inland or costal areas in Japan.
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Figure 1. Observed aftershocks of the 2011 Tohoku-Oki earthquake of M9.0. (a) Epicenters and (b)
time versus magnitude of earthquakes that occurred in Japan according to PDE/NEIC catalogue.
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Figure 3. Estimation of time-dependent detection rate. (a) Estimates of mu(t) for learning periods of 3 h, 6 h, 12 h,
and 24 h after the main shock are represented by magenta, blue, green, and red curves, respectively. (b) Closed
circles represent normalized magnitude histograms of observed aftershocks. Each grey curve represents the
instantaneous magnitude distribution predicted at the time when each earthquake occurs, and red curves represent
their average for each time window.
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Figure 5. Forecast of underlying aftershocks and observed aftershocks. Closed circles represent
empirical occurrence rates (# / day) of observed aftershocks with magnitude (a) M > 5.0 and (b) M > 6.0.
Occurrence rates of underlying aftershocks with magnitude (a) M > 5.0 and (b) M > 6.0, estimated for a
learning period (solid curve) and forecasted for the following period of the same duration (dashed curve).
Learning periods are 3 (magenta), 6 (blue), 12 (green), and 24 (red) h after the main shock. Bars indicate
95% predictive intervals of empirical occurrence rates (see Supplementary Information).
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Figure 6. Estimation of the time-dependent detection rate for the JMA catalog. Notations are the same as
in Fig. 4.
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Figure 7. Forecast of underlying aftershock activity for the JIMA-PDE (top) and automatic Hi-net (bottom) catalog.

Notations are the same as in Fig. 5. @ shows frequency of the detected aftershocks, and [ shows frequency rate (# of

aftershocks / day) of observed by the JMA.



