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11. Delermination of Epicentre by means of
the Directions of Overlurning.

By Yasuo Sato,
Earthquake Research Institute.

In order to determine the position of an epicentre, we can employ a number of
methods, which may be briefly classified in two groups. One uses the distance be-
tween the epicentre and observation points, and the other utilizes the bearings which
are expected to show the direction of the epicentre?: 3 9,

First, assume a vector 1 at a point Pz (xx, ¥#) (k=1,2,...,n), then the equation of
a straight line Lz which is determined by 1z is

x y 1 ‘
Xy U 1 =0 .ciivinenesaa(3.1)

T+ U,y Yr+ Vs 1
If we assume a point P(X, Y), then the distance Az between P and Lr is

hk—{(Y XV ) (yk m)}/{n(%';— } e (3.2)

Now, we will determine a point P which statisfies the condition
Skt : minimum,
%

then the point may be regarded as the centre of the said vectors tx.
The equations to determine X, Y are

e )]
e o]

in which re=|1].

If the reliability of every observation is weighted according to the absolute value
of observed vector i, then the equation becomes

(-l ]
el ]

and if the above weight 7« is replaced by the square of 7,
—X[w]l+Y[uv]l=—[avv]+[yuv]
—X[uv]+ Y [un]=—[auv]+[yuu]
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The above theory was successfully applied to the determination of the epicentre
of Nagano earthquake of July 15, 1941, using the data published by F. Kishinouye,
T. Nagata and S. Miyamural®. The result is illustrated in Fig. 4. A4, B and C are
the obtained position of the epicentre using the equations (3.3), (3.4) and (3.5) respec-
tively. The central deviation of « (eastward) and y (northward) coordinates of the
points 4, B, and C are the order of half a kilometer (cf. (4.1)). The point D indicates
the seismometrical determination of Central Meteorological Observatory of Japan
(138°14’ E, 86°42' N).

10% Byll. Earthq. Res, Inst., 19, (1941) 628,



