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Focal Mechanism Solutions and Their Reliability Determined
by P —Wave First Motions
ok o
Masaki Nakamura and Eishi Mochizuki
¥  Choshi Local Meteorological Observatory
=%  Meteorological College

Reliability of focal mechanism solutions is influenced by many factors such as errors in
'reading P -wave first motions, configurations of observation networks, heterogeneity in the
velocity structure of the earth and accuracy in hypocenter determination. '

In the new program, we can calculate the area of pressure, tension and null axes with
minimum and minimum plus one inconsistent data. These areas on a focal sphere are regar-
ded as reliability of corresponding axes in this study. Focal mechanism solutions are given
by mean directions of the area corresponding axes with minimum inconsistent data.

Application of the new program to earthquakes in central Japan from 1961 to 1985
showed that focal mechanism solutions are stable if the area corresponding axes are small
or approximately circular, and are not stable if the area corresponding axes are separated or
long and slender.

Our conclusion is that focal nﬁechanism solutions have to be expressed with their
reliability.
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Fig.1 Focal mechanism diagrams (the left figure of each pair) and reliability diagrams
(the right figure). In the left figure, solid and open circles indicate compressional
and dilatational first motions, respectively. The plots are on upper hemisphere of
equal area projection. In the right figure, solid and open circles indicate the area
of P,T,N,A and B axes with minimum and minimum + 1 inconsistent data,
respectively. Examples of stable focal mechanism solutions.
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Fig.2 Focal mechanism diagrams and reliability diagrams. Examples of stable focal
mechanism solutions that were determined by few data (N=15 or 16).
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Fig.3 Focal mechanism diagrams and reliability diagrams. Examples of the large area of
axes, but these focal mechanism solutions are stable by the configuration of the area.
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Fig.4 Focal mechanism diagrams and reliability diagrams. Examples of the large and
slender drea of axes. These focal mechanism solutions are not stable.
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Fig.5 Focal mechanism diagrams and reliability diagrams.
(a) An example of the stable pressure axis.
(b) An example of the unstable pressure axis.
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Fig.6 Focal méchanism diagrams and reliability diagrams. Examples of the separated area
of pressure axes. These focal mechanism solutions are not stable.
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