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In most coses difficult is the determination of a hypocenter of distant /earthquék’es usmg
data obtained at seismic stations belongmg to’ a- network of a District Meteorologlcal

Observatory

In order to overcorhe the difficulty, an attempt is made to rapldly determme

“a.hypocenter on the ba51s of a tripartite method.

Since the installation  of Large Aperture Eplcenter Rap1d Locatlon System for near

earthquakes, seismograms at several stations under control of the Osaka District Meteorologncal
Observatory are telemetered to the observatory.
Azxmuth angle and apparent velocity are calculated from time dxfferences of P arrival
times among three stations based on the tnpartlte method and the eplcenter is graphlcaly

- located usmg the dzimuth angle and apparent velocity.
The calculation of the parameters is perfromed with a portable programmable calculater

within several minutes.
the test proves successful
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The procedures are applied to many events shown in Tab., 1 and
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Fig. 1. Orientation of. azimuth angle 6 and
apparent .velocity V ‘using iso-P lines
drawn from P ‘arrival times at various
stations. .

From the apparent velocity thus ob--
tained (V=12.0km/sec) and S-P time
(4m 00s) at Takayasuyama Weather
station, the epicentral distance and focal
depth are estimated to be 22° and 300 km,
respectively, using the nomograms shown
in Fig. 2. The epicenter is located near
‘Guam Island (Earthquake No. 12 in Fig.
7) in Fig. 3.- Note that it is not easy to
draw manually such accurate iso-P lines
shown in Fig: 3 within a limited time in
therapid epicenter determination service.
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Fig. 2(A). Relationship between apparent ve-

. locity V (km/sec) and 4 (°) as a
function of focal depth (H), and S-
P time calculated from the Jeffreys-

Bullen’s travel time tables.

" A epicenter distance
" | H:depth of hypocenter
V:apparent speed
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Fig. 2(B).4 Relationship between apparent ve-
' locity and S-P time as a function of
focal depth and epicentral distance.
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Fig. 4. Relationship among apparent velocity ’

‘ V, azimuth angle to epicenter 6, arrival y

times T4, T, and To at stations A, B, Fig. 6. Location of the tripartite stations.

and O, and distances a-and b between

T Takayasuyama, MT: Matsushiro,
stations O and A, and stations O and B. H: Hachijojima, MI: Maizuru.
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Tab. 1. List of‘earthquakés used in the test of -the present method for defe‘r"mihing a hypocénter. o

No. Y M D hr min |. Location mb Ms ‘| H
1 75, 3 23 16 36 | Eof Taiwan 6.2 6.6 21
© 2 75 4 6 19 38 ‘Kamchatka ' 62 - .33
3 75 .5 14 .06 24 Halmaherals -~ - . | '58 63 | 36
4 75 7 8 20 10 | Burma o 6.5 | 157
5 7% 70 11 03 33 | Mindanao Is 6.2 .86
-6 75 7 +20 .23 44 "Solomon Is “l 66 7.9 -0 49
7 7% 8 2 19 25 | Alaska ' . - : 6.2 6.0 .33
8 75 10 1 12 38 | S of Sumatera | ez 70 | ‘33
9 75 10 11 23 46 | - Tongals o 70 7.8 | 9
10 75, 100 18 .18 09 | Novaya Zemlya - 67 51 | 0
n | 75 10 3 17 32 E of Philippines 6.4 7.2 50
12 7% 11 1 10 22 Mariana Is - 61 s
13 75 11 29 23 58 | Hawaii - 160 71 |7 5
14 75 12 21 19 58 "N of Okhotsk 6.0 -~ - | 554 -
15 75 12 26 08 29 New Guinea ' 6.6 1115
16 75, 12 27 0l 07 |. Samoals o 64 T8 | 33
17 % 1 7 06 13 | = Kamchatka - | 57 60 | ' 33
18 %6 1 15 01 59 . Kermadec Is 6.5 80 33
19 76 2 15 10 57 .| E of Philippines- - 6.1 61 | 33
20 76 3 4 11 59 New Hebrides Is : 6.4 90
21 76 3 24 13 57.. Kermadec Is . ) 6.4 6.8 - 33
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arrival times at a set of four stations and
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Numerals of three figures in the plot
indicate the order of P arrival times. at
four stations. -For example, 134 indicates
that’ the chronological order of P arrival
is station number 1, 3, 4 and 2.
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Fig. 9. Examples of telemetered seismograms
at Osaka. ‘
"1 HACHI : Hachijojima,
2 MAI: Maizuru, :
3 MATSU: Matsushiro,
4 SHIO: Shionomisaki.
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