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Progress and challenges in statistical seismology for earthquake prediction: 30
years after the Great Hanshin-Awaji Earthquake.
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of the magnitude frequency well.

The BPT model was co ¥ sistent with the physical interpretation of stress accumulation, perturbations and releases,
and development potential was desired.
occurrence, we proposed to evaluate it with a Bayesian posterior distribution *
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Fig.3  Real-time prediction by Hi-net automatic logging. in the case of the M6.5 Kumamoto earthquake, the probability of
an aftershock larger than the main shock occurring within one day was 30%~10%, while in 13 other cases it was less
than 10% and in many cases it was several percent.
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Fig.4  Prediction video '”. The C model is superior in terms of log-likelihood (information gain), reflecting regional
characteristics.
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The second and third columns’ upper panels; according to the stationary ETAS model, the relative quiescence started
around 1987 and turned into an increase with the Inagawa swarm activity around 1994, then the M7.3 event occurred.
The fourth column panels; according to the non-stationary ETAS model, the decrease in the ¢ -values (red curve) of
the background activity is noticeable compared to the change in the aftershock productivity parameter K (blue curve).
The second and third column’ s lower panels; the relative activity in northern Wakayama Prefecture can be seen.
activity is noticeable compared to the change of the aftershock productivity parameter K (blue curve).
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Bayesian smoothing of the spatio-temporal locations detrended by the Omori-Utsu formula conversion time vs.
latitude shows that the central part of the aftershock area became relatively quiet and the two ends became more
active. The relative activation in the northern part led to the maximum aftershock (M5.4) and in the southern part to
the 2013 Awaji Island earthquake (M6.3).
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Fig.7  The probability gain of a major earthquake within six years for relative quiescence in about 45% of the aftershock
sequence is several times larger than the space-time ETAS gain, and tens of times higher than the background rate.
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Fig.8  Slow slips inversion from recording anomalies of tiltmeters, GNSS and small repeating earthquakes correspond to the
peaks of the m-value of the non-stationary ETAS model. In region B, a M9 earthquake off the Tohoku coast induced
slow slip.
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time series with the trend removed, for earthquakes greater than M5.5 off the Kanto region. This shows a probability
gain of about two times over the Poisson model.
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Fig. 10  Spatio-temporal plot of Omori-Utsu formula conversion time versus latitude/longitude. There are many non-uniform
patterns that might be suggested from the location of large aftershocks.
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