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ABSTRACT

We introduce a magnitude formula expressed in terms of the maximum amplitude Ap of displacement by
M, =log,,Ap + B (A,H)+Cp. -

J

Here 8p (A,H), called the attenuation function, represents a correction term depehding on the epicentral distance A between a
given observation point and the earthquake, and on the focal depth H. Cp is a correction due to the deployment of a new
nationwide seismic network developed from 1994 to 1995, and due to the change of filters of seismographs.

The attenuation function repreSentcd by B-spline functions is so determined as to satisfy the following conditions on the
average with regard to earthquakCS' '

1. Deviation of Mp from MD is minimized.

2. For shallow earthquakes, Mp, agrees with the Tsuboi magmtude with a logarithmic attenuation function.

3. For dcep earthquakes, Mp agrees with the moment magnitude M.

Here Mp stands for the mean of M, with respect to observation points, and is called the displacement magnitude.
- The present attenuation function is obtained by modifying the one by Katsumata (1999) so that it may give a better

- account for the attenuation for shallow as well as deep earthquakes.
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Fig.1 Difference between station magnitudes and their averéges plotted against epicentral distance. M7 and My, are the
station magnitudes by Tsuboi (1954) and Katsumata (1999), which are defined by (1) and (2), respectively, and M;
and M stand for their averages over stations. H is the focal depth, and N denotes the number of plots. The average of

the difference in each sectioned range is shown with a solid circle, and the standard deviation with a bar.

Systematic

deviation of station magnitude from the average is recognized in the magnitude by Tsuboi and also in the one by
Katsumata since the attenuation function of Katsumata (1999) was adjusted to Tsuboi's formula for shallow events.
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"~ Table 1 Coefficients of the spline function, ¢;;.
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Fig.4 Difference between station magnitudes and their averages plotted against epicentral distances. (Case of the
displacement magnitude Mp) H is the focal depth, and N denotes the number of plots. The average of the difference
in each sectioned range is shown with a solid circle, and the standard deviation with a bar.
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