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ON THE RELATION OF THE ANGLES OF INCIDENCE
OF P WAVES FROM LOCAL EARTHQUAKES
TO THE EPICENTRAL DISTANCES

By Junpei Akamatsu and Tamotsu Furuzawa

Synopsis
The particle motions of seismic waves obtained from the short period observational system
and the system of automated analysis at the Amagase Crustal Movement Observatory are analyzed
to examine the relation of the angles of incidence of P waves from both quarry blasts and local
small earthquakes to the epicentral distances. The velocity of the surface lyaer of the local crust
and the accuracy of hypocentral determination of local earthquakes are discussed.
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Table 1. Models for the crustal structure used in hypocentral determination.

No. V Km/sec HKm No. V Km/sec | HKm
1 4.5 0.5
1 5.5 5.5 2 5.5 4.5
3 6.0 15.0
2 6.2 25.5 4 6.7 10.0
3 7.7 5 8.0 .
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Fig. 1. Location of epicenters of local small earthquakes. Open circles show the epicenters

Fig. 2.

determined using the structural model consist of five layers and dots, three ones,
respectively. The parameters of the models are listed in Table 1.
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Fig. 3. Examples of three components of seismograms of quarry blasts, showing the

good reappearence of the waves,
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Fig. 4. Particle motion diagrams of P initial
motions from qurry blasts in the hori-
zontal plane (a) and in the vertical
plane (b).
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Fig. 5. Travel time of P waves from buarry blasts and angles of incidence of P initial motions,
i: observed angle, i’: calculated angle.
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Fig. 6. Example of three components of seismogram of locall small earthquake observed at St.
AMA.
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Fig. 7. Example of the result displayed on X-Y plotter by the system of automated analysis.
Azimuth and angle of incidence of P wave are determined from the directions of the
particle motion diagrams shown by ¢ and i, respectively.
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Fig. 8. Histograms of durations of P motions. Unit of abscissa is normalized by the period
of pass band.
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Fig. 9. Deviation of the arrival directions of P waves from the directions of source in the
10-15 Hz band, as a function of azimuth.
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Fig. 10. Relation of apparent angles of incidence of P waves to epicentral distances (upper)
and differences of the apparent angles and calculated ones (lower) assuming the ray
paths from sources to the station in the five layers model (open circles) and in the
three layers one (dots).
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