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ABSTRACT

We introduce a new magnitude formula expressed in terms of the maximum amplitude A, of the vertical component of

velocity by
- Mv=1/0.85 log A, + B,(A H)+Cv, -

where B,(A,H), called the attenuation function, represents a correction term depending on epicentral distance, A, and on

the focal depth, H. The constant, C,, depends on instrumental conditions of seismographs. The attenuation function is

modified from Katsumata (2004) for shbrt hypocentral distance.

The combination of the displacement magnitude and the velocity magnitude given in this special issue defines the new

JMA magnitude scale, which has been effective since September 25, 2003. The new velocity magnitude scale has resolved

essential problems in the old scale. Namely,

1. The new velocity magnitude shows appropriate attenuation with respect to hypocentral distance.

The velocity magnitude connects smoothly to the displacement magnitude.

2
3. The magnitude frequency distribution follows the Gutenberg-Richter relation.
4

Magnitude can be given to small earthquakes deeper than 60km .
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Fig.1 Comparison of velocity maghitudc with displacement
magnitude in the old JMA magnitude scale for Oct., 1997
to May, 2003. Each small dot represents the magnitude of
each event. Closed circles mean the average of velocity
magnitude for the case that the number of event samples is

equal to or more than 10, and open circles do for the case
of less than 10.
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Fig.2 Gutenberg-Richter relation in the old magnitude
scale, estimated from the data of April, 1995 to April, 2003.
Open circles represent the frequency and closed circles
represent the cumulative total.
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Fig.3 Epicental distance dcpendencc of old velocny magnitude. Vertical axis represents the dev1at10n of station
magnitude from averaged magnitude. Open circle means the average of the dlfferencc :
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Fig.4 Epicental distance dependence of Katsumata’s(2004) velocity magnitude for some
depth ranges. Vertical axis represents the deviation of station magnitude from average
velocity magnitude.
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Fig.6 Bv(A,H), where A, H are epicentral distance and
focal depth, respectively.
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Fig.5 Same as Figure 4, but for modified Katsumata’s velocity magnitude which is
proposed in this paper.
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Fig.7 Same as Figure 1, but for modified Katsumata’s
velocity magnitude which is proposed in this paper.
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Fig.8 Comparison of mean displacement magnitude
with mean velocity magnitude for some depth
ranges.
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Fig.9 Same as Figure 2, but for modified Katsumata’s
velocity magnitude which is proposed in this paper.
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Fig.10 Same as Figure 3, but for modified Katsumata’s velocity magnitude which is proposed in this paper.
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Figure Al Left: Comparison of station velocity magnitude estimated from Katsumata’s (2004)
expression with station displacement magnitude from Katsumata (2004). Right: Frequency of
the deviation of station velocity magnitude from station displacement magnitude.
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Figure A2 Epicental distance dependence of Katsumata’s(2004) velocity magnitude for some
magnitude ranges. Vertical axis represents the deviation of station magnitude from displacement
magnitude. The upper four figures are for stations where only velocity magnitude is reported, and the
lower four figures are for the stations where both velocity and displacement magnitudes are reported. -
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Figure A3 Same as Figure Al, but (left) the magnitudes are estimated ﬁsing amplitude data of routine analysis for
~events of M=5.0 of 1998 to 2001. (Right) using new velocity magnitude, which is estimated from integrals of
acceleration seismogram. :
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Figure A4 Frequency of the deviation of station velocity
magnitude from average magnitude for some different station
conditions: (a) Hi-net of National Research Institute for Earth
Science and Disaster Prevention, (b) stations whose sensors. are
installed on ground except for JMA stations, (c) stations whose
sensors are installed in borehole except for Hi-net, (d) stations
whose sensors are installed in horizontal vault except for JMA
stations, (d) JMA stations whose sensors' are installed on
ground.



