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Figure 1. Example of the outputs of the visualization package "XETAS' which applies Omori-Utsu

formula or ETAS model to monitor seismic activity and aftershock activity.
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Figure 2. (Upper half) Aftershock analysis of the inland strong earthquakes in southwest Japan
during the quarter of a century before and after the Showa great earthquakes in the Nankai Trough.
(Lower half) The M7.3 largest aftershock occurred in the 17 days after the Nepal earthquake.
According to the XETAS analysis, the aftershock activity lowered from 1,83 days after the main

shock. The space-time pattern of aftershocks that converge toward the largest aftershock is visible.
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Figure 3. Time series of the number of points contained in the moving window in the ETAS
conversion time of is referred to as the residual series. It is similar to the seismic activity index of the
JMA. The relative activation and quiescence from the peaks and valleys, respectively, can be visible

when appropriate length of the moving window is determined.
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Figure 4. (1) Large aftershocks of M7.3 occurred in off Sanriku in late 2012 in the aftershock
activity of the Tohoku-Oki earthquake. It had been quiet in the vicinity from the same year's
summer. (2) Migration of the aftershock activity. It is not seen in the aftershock activity of the Chile
earthquake, but it is seen in the southern half of the Sumatra aftershocks after about three months of
the mainshock. (3) Six months before the Christchurch earthquake, the Darfield earthquake of
Mw?7.1 occurred to the west. (4) Its aftershocks had migrated to the east where the Christchurch
earthquake occurred. Aftershocks of Christchurch earthquake lowered in the eastern side and

restored preceding the largest aftershock.
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Figure 5. Contours and colors of the detrend space-time diagram represents the logarithmic scale of
the point density. The respective smoothing weights of the conversion time and space (latitude or
longitude) are determined objectively by ABIC method. In these aftershocks example, the point

density is different depending on the location, but is uniform regarding the conversion time.
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Figure 6. Non-uniform and abnormal examples for the conversion time. (A) The quiet area was

expanded in the southwest aftershock area by the slow slips. (B) Delayed aftershocks in the eastern
part. After the largest aftershock, the deep and shallow parts were activated, and the central portion
became quiet. (C) Aftershock activity pattern is reversed in 2-3 months elapsed. (D) The aftershock

activity became quiet in the western part, while it activated in the eastern part.
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Figure 6 (continued, 1). (E) the center of the aftershock area was activated but both ends became
quiet. (F) The largest aftershock occurred in the northeast part in the recovery stage from the
significant quiescence. (G) North end of the aftershock area lowered to occur the largest aftershock,
while the southern tip activated to occur a large aftershock. (H) The mainshock was accompanied by
a remarkable off-fault aftershocks. The middle part lowered in a few hours after the mainshock, and
migration and activation of off-fault activity occurred before the largest aftershock. After the largest

aftershock, activity near Oshima off the coast became quiet and then recovered.
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Figure 6 (continued 2). (1) The activity lowered in the afterslip spot indicated by the arrow. (J) The
activity lowered in the middle part of the aftershock area, whereas, in the western end, it was
activated from about two days before the largest aftershock. (K) This diagram illustrates relations
between transient stress changes and anomalous activities in an aftershock region by the six

scenarios which are derived from the rate and state dependent friction law of Dietrich (1994).
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Figure 7. The b value depends on the location and depth. Roughly speaking, b value is small in ridge
zones, and is small in the subduction zones. However, looking in detail the subduction zone of the
Japan area, there are fairly different fine localities. We have to be careful not to confuse that
temporal change in the b value in the wide region simply may be a change in the active zones.
Bottom left panel shows the change in the b value before and after the main shock in the
superposition of the earthquake clusters. The b value of foreshocks is smaller than that of aftershocks
in the case of a major earthquake. Otherwise, the relationship becomes reverse in majority of the

earthquake clusters.
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Figure 8. No explanation.
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