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Slmulatlon on Detectlon of P Wave Velocity by J MA Selsmologlcal
Observatlon System and Some Related Problems

Masaji Ichikawa '

(Seismological Division, JMA)

Significant delays in P wave arrival times (¢p) relative to S wave arrival times (ts) for shocks
that preceded large earthquakes in Garm region of the Union Soviet were found Similar- phe
nomena weére found by some Amerlcan and Japanese seismologists, too. -

The detection of sllght variation in V/Vs will require accurate obServations of both P and S.
arrival times and a pertment method for processing the data. Is it possible to find the variation B
in Vp/Vs by the seismological observation system of the Japan Meteorological Agency ? Then;

- studies of the matter on the JMA seigmological network is made by the Monte Carélp method.

-First, evaluation of - influence of th‘e’ accuracy of observations of P and S arrival times on
determination of.earthqixake parameters such as the epicenter, focal depth and origin time proc- ’
cessed by the least square’ method is made. And then, mﬂuence of an anomalous reglon of ‘P
wave velocity on the calculation of .parameters-is evaluated -

The simulation suggests that, as far as the present status of the JMA selsmologlcal observatlon
system is concerned, the detection of the anomalous P velocity region is quite ‘difficult from
observations of a single event, but- the comparison of ts/tp obtained by the statistical processing
of many data by aftershocks or earthquake swarm. occurrmg in both a limited zone and ‘time
will make it p0551b1e to find the peculiar phenomenon. :

Based on the result we develop a method for detecting the anomalous reglon of P wave veloc1ty'
and the order of variation in P ve10c1ty using data obtained. by statlons existing - outs.lde of the

anomalous reglon
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Fig. 1. Personal error for readings of .
arrival times of P and. S waves
having sharp onset.
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-Fig. 2. Relation among standard deviation ¢ (in second),

2 4

focal depth

used in the least square adjustment of seismic parameters (origin time
and epicenter) and order of successive approximation for the least

square adjustment.

Numeral given in each -plot shows the focal

depth used in the adjustment of seismic parameters.

a) focal depth H (km)=20, no erfor in observations,

b) H=13,

‘- no error, c) H=10, no error, local vertical variation in P velocity,
d) H=10, no error, e) H=10, observation with error, f) H=10km,
observation. with error, locgl vertical variation in P velocity.
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layer in which P velocity decreases (km), Ha
depth to the low P velocity layer (km), cp=
“accuracy of P drrival time observation (second),
ss=accuracy of S' arrival time observation
(second).

‘Alphabet in the table corresponds to each plot
havmg same letter in Fig. 4
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velocity anomaly is 20% in the region shown
by broken lines and the standard deviations of
P and S observations in each station are 0.8s

~and 2.0s, respectively. 4
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Fig. 8. Parameters in the anomalous -region.
E.S.: the earth’s surface.

"HAU: upper limit of the anomalous region.
HAL : lower limit of the anomalous region.
O+ : hypocenter. .
Tp' : travel time of P wave.
Ts : travel time of S wave.
. T'p’ 1 travel time in the anomalous region.
Ve : P velocity in the normal case.
n : coefficient showing the P velocity anomaly.
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Examples of T'p/ calculated using the travel
times given by Ichikawa et al (1971) (Refer to
Fig. 8.). .
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Fig. 10. Relation between dV/V and epicentral
distance 4 calculated by assuming three cases
of the anomalous regions. The variation in
dV|V as a function of 4 is.the smallest in the
case of (HAU=5km, HAL=30km) among the
three cases. The mean value of dV |V for this
case is 0.2+0.06. These parameters agree well
with those assumed.
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