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Simultaneous estimation of b-values and detection rates of earthquakes for the
application to aftershock probability forecasting
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Fig.1 Shematic diagram showing the probabilistic interpretation of the frequency distribution of detected
earthquakes. The straight line in the top right panel indicates the Gutenberg-Richters' relation of
magnitude frequency in logarithmic scale, and top left panel shows the same relation in linear scale.
The solid curve in the middle raw shows the detection-rate probability of events at each magnitude
in linear scale raging between 0 and 1. The functions in the left and right bottom panels derived
from the combination of above two functions correspond to the density distribution of the detected
events in linear and logarithmic scale, respectively.
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Detected aftershocks of the 2003 Miyagi-Ken-Oki earthquake of M7.0. Three left panels indicate the estimated functions of b-values, -values for the
magnitude of 50% detection-rate, and c-values for the standard deviation of partially detected magnitudes. Top right two panels show cumulative curves
of the aftershocks, plotted against ordinary time (left) and transformed time due to the modified Omori decaying rate (right). Right bottom panel includes
the plot of frequency rate of all detected events (M>0) per day versus elapsed time in doubly logarithmic scale and theoretical rate of all M>0 events
including undetected events.
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Fig.3 Detected aftershocks of the 2004 Niigata-Ken-Chuetsu earthquake of M6.8. Left and middle column panels indicate the estimated functions of

the (b, U, ©) values from the top to the bottom, respectively. Right column panels include the plot of frequency/day of the detected M>=4.2 (green
circles), M>=2.0 (red circles) and M>0 events (+signs) versus elapsed time, in doubly logarithmic scale. Green and red line show theoretical
decaying rate of M>=4.2 events and M>=2.0 events, respectively, including undetected events.
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