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Determlnatlon of Hypocenters of Earthquakes
Occurrlng Off the East Coast of Northern Honshu

M. Ichlkawa

v (Seismqlt‘)gz'cal Division, JMA) ‘

Focal depths ‘determined by the Japan Meteorological Agency (JMA).for events occurring
in the vicinity of the’Japan trench, off the east coast of Sanriku, northern Honshu, are usually A
deeper than those given by the International Seismological Center (ISC) or’ the United States
Geological Survey (USGS), and the plate tectonics seemto suggest that those given by ISC or
U§GS are more reasonable than JMAs’ (Fig. 1). '

Observations of submarine explosnons conducted in the Pacific Ocean of .northérn Japan
-indicate that the travel times of P waves for the determmatmn of earthquake parameters in .
JMA is a few seconds slower than the actual travel times. The difference of the actual and
theoretical travel times will affect on-the determination of earthquake parameters. - ‘

- As a matter-of fact, a computer simulation conducted-in the present study shows that
_the'use of the travel times, which are slower than the true ones, in the.computation of
earthquake parameters locates ‘the hypocenter deeper posmon than the true one. The simula:
tion also shows that the travel time tables calculated from the observations for the submarine
explosmns -are applicable to events occurrmg in the vicinity of the Japan trench of northern
‘A Honshu. ) :

Based on. the results, the earthquakes occurring in the area shown in Fig. 2 during the
period from 1971 to 1974 are relocated ‘using. the new travel time tables. “The . vertlcal
d1str1but10n of hypocenters constructed from . the hypocenters determined by JMA for events

occurrmg in the area from 142°E to 143°E and those given by the relocation for events in _' '

the area beyond 143°E is 31m11ar to those obtained from ISC or USGS' data (cf: Fig. 1 and’
- Fig. 10). . : : - ?
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vFig. 1. Depths of -earthquakes; which occurred
off the east coast of Sanriku of northern
Japan, projected on a vertical plane run-
ning from east.to west..
J: Data obtained from JMA bulletins,
U: Data obtained from USGS bulletins,
I1: Data obtained from ISC buIleﬁns, .
T: Profile given by Takagi et al (1977).
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Fig. 2. Distribution of epicenters given by vérious
organizations (JMA (J), ISC (I) and USGS
U
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enters given by JMA, ISC and USGS.
‘Discrepancies between locations of each
earthquakes, which occurred in each
" region enclosed by the meridian of 1°or

" plotted by shifting each epicenter given
by JMA (Figs. 3 (1) and 3 (2)) or ISC

(Fig. 3 (3)) to the center of circles,
respectively. '

Fig. 3. Distribution of discrepancies of epic--

2% and the parallel of every 1°," are .
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F1g 4. Dlstrlbutlon of mean dlfferences of .
: focal depths given by ISC and JMA, USGS
* and 'JMA, and USGS and JMA for various
areas’ divided by the parallel of 1° and .
the meridian of 10/. The vertical straight
line attached to a circle ‘showing the =
mean difference is the error bar of the
mean. ‘ v

Flg 5. sttr1but10ns of stations and eplcenters

.used in, the simulation.
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Fig. 6. Profiles of hyf)ocenterS' given by the
simulation. . An arrow in each plot shows -
the assumed depth in the simulation. -
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Flg 7. Discrepancies between determined and
assumed’ epicenters.

F1g 9. Distribution of discrepancies of epicenters given by JMA and redetermined epicenters:
(J-R), and of those given by ISC and redetermined ones (I-R). (cf. Fig. 3).
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Fig. 8. Distribution of differences of redeter-
mined focal depths and those given' by
-J) or ISC (R-I). (cf. Fig. 4).
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Fxg 10. Proﬁle constructed by using hypoc
enters ngen by JMA for events occur-
ring in the region ranging from 142°E
to 143°E and redetermined. hypocenters
for events which occurred in the region
from 143°E to 145°E. Note that ‘the
peculiar distribution of  hypocenters
given by JMA shown in Fig. 1 is con-
siderably improved.
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