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Deviation from G-R Law before Great Earthquakes and Recommendation for
Earthquake Forecast Models Based on That Feature
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Area E: Off Ibaraki
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Fig. 1 Frequency-magnitude distribution of earthquakes off Ibaraki prefecture. Open diamonds denote the

number of events in each magnitude bin and solid diamonds are cumulative number of them.
Distributions are approximated by three theoretical models, the original G-R law (blue line), Utsu’s

formula (green line), and the two-section G-R law (orange line). Estimated parameter values are
shown on the right side. The left vertical broken line denotes the magnitude bin with the largest

number of events, and the right vertical broken line denotes the threshold magnitude used to estimate
parameters. Data periods are (left) from 1 January 1990 to just before each mainshock, and (right) 7
days after each mainshock.
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Fig. 2 Earthquake forecast map based on 1 values using data from 1 January 1990 to 31 October 2017.
Radius is (a) 50 km, (b) 100 km. Red circles in (b) denote circles with a radius of 50 km or 100 km.
Rectangles denote aftershock areas of mainshocks which occurred in the period from 1 January 1990
to 31 December 2012.
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