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Fig. 1 The u parameter in space-time that is the derivatives of the perennial probability.
(a) World p image from the Global CMT catalog is restricted in around Japan. Target period is 1973 - 1995 with M >
5.4. (b) The estimate image from JMA data, Target period is 1926 - 1995 with M > 5.0, and precursory period is 1885 -
1926 using Utsu’s catalog. (c) Estimates restricted to inland areas. Target period is 1926 - 1995 with M > 4.0; precursory

period is 1885 - 1926 using Utsu’s catalog.
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Fig. 2 A snapshot of the HIST-ETAS model prediction movie at the indicated date and time, which is being tested in CSEP-
Japan. The logarithm of the predicted incidence of M>4 earthquakes per square degree and per day is shown in the color

table below.
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Fig. 3 The ratio of the forecasts before and after the Tohoku-Oki earthquake.
(a) The ratio of the forecasts at the indicated two time points, with considerable increase in the epicenter area of the
March 11, 2011 M9 Tohoku-Oki earthquake and its vicinity. The small dots in red and blue are not always noises, but
possibly some signals. The red color is activation, and there are many red spots of wide-sense aftershocks in and around
the aftershock area of the Tohoku-Oki earthquake. Dark blue spots of aftershock activity on the Iwate-Miyagi border and
foreshock activity of the M9 earthquake indicate so-called relative quietness, while darker areas indicate natural decay of
aftershock activity from previous large earthquakes. (b) Ratio of average activity for one year after each time point, where

T T T T T
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the lower limit of magnitude was taken higher to M5. Regions of natural activation or the quiescence are seen stably.
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Fig. 4 Heterogeneity of space-time data
The contours show the b-value distribution obtained from the immediate snapshot of the M9 Tohoku earthquake and the
percentage of, say, M2 earthquakes that have been detected 99.5% of the time.
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Fig. 5 Distance in time and space from the main shock of the studied aftershock sequence to all subsequent earthquakes of M >
6.5\
(a) Stacked diagram of time differences and distances between the 43 main shocks with no aftershock sequences with
no change points and large events with M>6.5, where the horizontal axis scaled by the square of the distance so that
the horizontal axis is proportional to the area of the disk with the radius of the given distance. (b) Similar stacking plots
for 34 main shocks for which the aftershock sequence is significantly quiet relative to the ETAS prediction. There is
a significant concentration of distances during the first 6 years or so. (c) Average number of M > 6.5 earthquakes per
unit area (1 square degree) against the distance from the main shocks of the studied aftershock sequence, is shown by
blue and yellow color histograms representing the first 6 years period, and red and purple color histograms representing
aftershock activity for the next 7 to 20 years, respectively. In the case of quieting, there are approximately twice as many
subsequent earthquakes within 6 years and in the vicinity as in the other cases, and the probability gain is expected to be
several times greater, especially within 200 km. (d) Spatio-temporal risk magnification function showing the scaling of
relative quieting for subsequent earthquakes. This risk enhancement factor in time and space is obtained by the Bayesian
smoothing of the point pattern in (b) assuming Poisson space-time process.

— 499 —



	本文
	第１図～第２図
	第３図～第４図
	第５図



