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Seismic activity before and after the 2016 Central Tottori Prefecture earthquake
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Fig.1 Development of foreshock probabilities. Upper and lower panels show the different forecasts b,

which predicts the probability of “a mainshock that exceeds the pre-shock maximum magnitude by
0.5 or more®, and “a main shock with a magnitude equal to or greater than a certain magnitude (M >
4.5, 5.0), respectively. Horizontal axes of left and right panels are the cumulative number of
occurrences and days from the main shock of M6.6, respectively.
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Fig.2 Snap shot figures of the space-time forecast of earthquakes during 2016 Central Tottori Prefecture
earthquake sequence by using the HIST-ETAS model. The model parameters values are the same as
those that had been submitted to the CSEP Japan Testing Center at ERI.
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Fig.3 Foreshock activities (M= 1.0) during the periods from Sept. 2016 preceding the M4.2 foreshock (top row panels) and from M4.2 till the M6.6 main shock
(bottom row panels), respectively, fitted by the ETAS models. The cumulative estimates (red curves) with the M-T diagrams, and longitudes, latitudes, and
depths against transformed time regarding the fitted ETAS model are plotted.
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Fig.4 Analyzed results of aftershocks of the 2016 Central Tottori Prefecture earthquake of M6.6 by the ETAS model. The cumulative estimates (red curves) of the
aftershocks are plotted with the threshold magnitude Mc = 2.0 (top rows) and Mc = 3.0 (bottom rows), with the M-T diagrams. After those, longitudes,
latitudes, and depths against transformed time regarding the fitted ETAS model are plotted.
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Fig.5 Real-time aftershock forecast® of the 2016 Tottori Prefecture earthquake of M6.6. A red line and pink zone respectively represents the forecasted numbers
and the 95% predictive intervals estimated based on the Hi-net automatic hypocenter catalog: web version. The Omori-Utsu and Gutenberg-Richter models
are adopted: these parameter values are estimated by considering the data missing rate of early aftershocks. The predictive distribution is determined using
the Bayesian forecast. The observation well agrees with our forecasts.
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Fig.6 Retrospective forecast of aftershock activity of the 2016 Tottori earthquake of M6.6 by using the
ETAS model simulation®. We have used the JMA unified catalog. The first week data after the main
shock is used to prepare forecast for the following period of three weeks. For the ETAS model, 1000
different parameters sampled from the posterior probability distribution are used. We have used the
GR model (red) and a truncated GR (blue) at the magnitude 0.3 greater than the maximum magnitude
of the aftershocks in the first week. The bars represent the 2.5%, 25%, 50%, 75%, and 97.5% points
of the predictive distributions.
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