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Slmulatlon on Eplcenter Detection Capablllty of JMA Network
for Local Earthquakes

M. Ichikawa

(Seismological Division, J. M. A.)

For the purpose of detecting local earthquakes whose magnitude is -down to 3, the Japan
Meteorological Agency (JMA) begun installing 20 sets of high magnification seismograph with a
magnetfc tape recording system at various points in Japan, from 1976 on a three years program.

« A computer simulation is conducted in order to estimate the epicenter detection capablllty
of the new- network consisting. of the new instruments as well as the conventlonal seismo-

) graphs whose magnifications are 100 or 1000.

The result given by the simulation indicates that the minimum magmtude of shallow
earthquakes whose hypocenter is detected by the network is 3 for events occurring in most
reglons of Japanese islands and- 3!/, for events taking place in zones within about 200 km

from coast lines of the Japanese islands.

A statistical study based on earthquakes occufring .in and near Japan from 1926 to 1974
suggests that the numbers of earthquake records to interpret. and of events to locate will
amount to 50,000 and 3,500 a year on the average, respectively.
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Fig. 1. Distribution df'mete\ordlogical stations -
of JMA equipped with séismographs whose
magnifications are the respective 1,000
(small circle) and 10,000 (large circle).

) A computer output éhowing discrepan-
cies between presumed and computed
'epicent"ers “for the earthquake magnitude
M=3.5. Numerals in the plot indicate
the. dispre’ﬁanciyes between presumed and
computed epicenters in.km, and % shows .
' an-event whose epicenter was not deter-
mined because of lack of data.
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Fig. 3. Epicenter defectzoh capabillty 6f the new network shown by areas
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“Fig. 4. The same as Fig. 3, except that the
epicenter determination is performed by
individual District Meteorological Obser-
vatories using data obtained by stations

-under their control. The insert plot
shows the distributions of meteorologfcal

" stations and border lines between each
district. :

S, Se, T, O and F indicate the respec-

tive ‘areas controled by Sapporo, Sendai,.
Tokyo, Osaka and Fukuoka District Me-
teorological Observatories.
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F1g 5. Magnitude- cumulatlve frequency (an-
nual average) relation for _various periods.
A considerable 1mprovement in the epi-
center detection capability is evident
from the. plot. '
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Tab. 1.
earthquakes occurring in Japanese islands and
in zones within about 300 km from coast lines
of Japanese islands.

M { " No’ Total ,
7.0—6.51 | 0.0 0.9 | 0.9
6.5—6.01 03 | 25| 28
6.0—5, 51 1 - 8 .9
55-5.01 |~ 3 |- 25- |- 28
5.0—4.51 9 o84 93

454,01 29 | 252 281
4.0—3.51 9 | 80 | 900
3.5—3.01 | 280 2520 © | 2800
3.0—2.51 | '900 | 8100 | 9000
2.5—2.01 | 2800 | 25200 28000

Distr,ibut'ion of the number of P time
‘data which will be obtained by the new
network  for earthquakes occurring in
each location shown by numerals. '

Fig. 6.
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Annual numbers: Ny’ and No’ for shallow. a
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Fig. 7 10R LRI, 597P'Jf¢r STOTESHER S
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IRV EEZBNBDT, ABRFELRNTHSS.

C 3L AR, SOEMEREIC X 0B LNDT — 413, R

RERER LT KWVICER TS ERE 5> ETHREW
Detection capabilities of earthquakes Dr
and Do and the number of earthquake records
nr and no which will be obtained by the
new seismological network; as a function of
earthquake magnitude M. '

M ' Dy l Do ] nr l nor.
7.0—6.51 | 100% 100% 70 | 70 .
6.5-6.01 | 100 06| 70. ] 70 !
6.0—5.51 100 100 | 65 [° 65"
5.5—5. 01 100 100 55 55

 5.0—4,51 | 100 | 100 | 40 30
4.5-4.01 | 100 100 25 15
4.0—3.51 | 100" 70 20 15
3.5—3.01 9% | 50 10 5
3.0—2.51 30 |- 5 5
25-2.00 | .10 0| 2z

Tab 3. Annual numbers of earthquake records N

“and No which will be avallable in the epicen-

ter determination.

N7 : number of records for earthquakes oc-
. curring in Japanese islands.

No: number of records for earthgnakes oc- -

curring in zones. within about 300km fom

coast lines of Japanese-islands.

(N1=Nr"xDixnr, No=No’ x Do xno (cfe

Tabs. 1 and 2)). . .

M Y | No } Total’
7.0—6.51 - 0 63 .63
6.5—6.01 | 21’ 175 | 1%
6.0-551 | 65 | 52 | 58
"5.5—5.01 165 1375 | 1540
5.0—4.51 360 2520 - 2880
4.5—4.01 725 | 3780 4505

4.0—3.51 | . 1800 - 8505 10305 .
3.5—3.01 2660 | 6300 | 8960
3.0—2.51 1350 810 2160
25—2.01 | 560 0 | 560
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the present simulation. IN and OUT
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