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Statistical Characteristics of Inland Seismicity in Japan: Alternation of
Active and Quiet Periods and Successiveness of Large Earthquakes

Gen AOKI " and Akio YOSHIDA Y

Abstract

0 O We investigated statistical characteristics in a space-time distribution of large shallow
inland earthquakes in Japan during the period from 1600 through 2000 using data from the
following three catalogues: Chronological Scientific Tablesd National Astronomical Observa-
tory, 2001[For 1600-1884, Utsll 1979, 1982, 1985For 1885-1925 and the catalogue of the Japan
Meteorological Agency for 1926-2000. It is shown that an alternation of active and quiet
periods is commonly observed for each district: inland seismicity tends to be active in the
periods before and after great interplate earthquakes. Further, we show that another large
earthquake is likely to occur after one during the period of 10-20 years within a distance of
several tens of kilometers. We think this feature of the successiveness of large earthquakes is

significant and we can utilize it for assessing seismic hazards.

Key words[ inland large earthquakel] active and quiet periods[] successiveness
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Fig. 10 Epicentral distribution of shallow earth-
quakes with M6 or larger that occurred
in Japan during the period from 1600
through 2000, and cumulative number
of inland earthquakesO within the
polygon in the top mapC
See the text about the Earthquake
Catalogue. The thin, medium and thick
lines indicate the cumulative curve of
earthquakes with M6, M6.5 and M7 or
larger, respectively.
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Fig.020 Epicentral distribution of shallow earth-
quakes with M6 or larger that occurred
in Tohoku during the period from 1600
through 2000, and cumulative number
of inland earthquakesO within the
polygon in the top map
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Fig.030 Epicentral distribution of shallow earth-
quakes with M6 or larger that occurred
in Kanto during the period from 1600
through 2000, and cumulative number
of inland earthquakes [ within the
polygon in the top map
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through 2000, and cumulative number
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Fig. 9 Distribution of distance between the first and the following earthquakes for
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M6, M6, M6.5 or larger after the first earthquake with M6, M6.5, M6.5 or
larger, respectively.
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Fig.00100 Distribution of time intervals between one earthquake and the immediately

following earthquake within the circular area with a radius of 100lkm and the
doughnut area between 100 - 200(km from the first earthquake that occurred
during the period from 1600 to 1970.
Number of successive earthquakes in every 1 and 5 year from the occurrence of
the first earthquake is shown by line and bar graphs, respectively. The number
of earthquakes is normalized to be in the circular area with a radius of 1000km.
Thick, thin and dotted lines in line graphs, and solid, slanted and open bars in
bar graphs represent number of successive earthquakes with M6, M6, M6.5 or
larger after the first earthquake with M6, M6.5, M6.5 or larger, respectively.
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Fig.0110 Comparison between historical earthquakes before 18840 left paneld and modern
earthquakes observed by seismograph after 18850 right paneld concerning
distribution of time intervals for successive earthquakes that occurred within a

distance of 1000km.

As the first earthquake, we take earthquakes during the periods of 1600-1854

and 1885-1970 for historical and modern earthquakes, respectively.

Solid,

slanted and open bars in bar graphs represent the same type of successive

earthquakes as those in Fig.[J10.
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