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A note on ocean sound fields off Noshiro and the 1983 Japan Sea Tsunami*

Shigehisa NAKAMURA**

Abstract:

Vertical profiles of sound speed off Noshiro and arouud the epicenter of the 1983

Japan Sea Earthquake are presented. The oceanographic structure near the epicenter shows

that a sound channel was formed only in August and disappeared in March 1983.

Vertical

profiles of sound speed in shelf and coastal waters are also presented relerring to the observed

data obtained in May, June and July.

Assuming a simplified sound speed field off Noshiro,

a theoretical model is constructed to study an oceanographic mecanism that they had never
heard or been aware of any sound like a boom of a gun at the 1983 Japan Sea Tsunami as a
precursor which is possible on the south coast of Japan Islands facing the Pacific.
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Fig. 1. Bathymetry of the study area.
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Station
H-4 shows one of the oceanographic stations
of Maizurn Marine Observatory. Stations A
(40° 13’ N, 139°27.5’E), B (40°N, 139°35’E)
and C (40°N, 137°57’E) are the stations of the
Akita Prefecture Fisheries Center. Two survey
lines stretched westward from Noshiro and
from Nyudosaki are for the oceanographic
sections by the Akita Fisheries Center. Station
S is the epicenter of the 1983 Japan Sea
Farthquake. Depth contours are shown for

O 0 and 3,000 m. The land areas
s are hatched.
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Fig. 2. Vertical distributions of water tempera-
ture, salinity and sound speed at Station H-4
in March and August 1983. The differences
of water temperature, salinity and sound speed
in March and August 1983 are hardly significant
for the deeper part more than about 500 m in
the diagram.
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Fig. 3. Vertical distributions of water tempera-
ture, salinity and sound speed at Station A on
10 and 30 May and on 7 July 1983.
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Fig. 4. Vertical sections of water temperature,
salinity and sound speed along 40°13’N line

off Noshiro.
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Fig. 5. Vertical distributions of water tempera-
ture, salinity and sound speed at Stations B

and C.

La mer 24, 1986

40°N LINE OFF NYUDO-SAKI 1383 JUNE2

0 138 W2 15§
DEPTH
11}
200 L
0 . 3@41 . 3443 | 3308
g2y 1 S
34.36
2004 34.33
1 -3421 - : : 34.25S W T
0 148537 150181 150318
*&_'/:r s s
\] 19.
- . 11‘8\ -
’ ’ K lﬂ\
200 - > .
146
4 . . . \ L
50 Km ¢ Km/s
1 L X Il

"

138 139 140
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Nyudosaki.
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Fig. 7. Definition sketch of a model of acoustic rays in the sea radiated from a source at
the sea bed. Vertical distribution of a sound speed is assumed as shown at the left side.
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ig. 8. Computed acoustic raj
August 1983 (Cs=1,520m/s at Zg=Cm, Cy=1

Z:=2,500 m).

in the sea for vertical distribution of the sound speed in

455 m/s at Z;=100m and C;=1,490 m/s at

The acoustic rays in the upper part from the sea surface to the layer of

100 m deep are shown in a vertically stretched diagram as shown at the bottom in order
to clarify whether any caustics is formed or not.
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Fig. 9. Computed acoustic rays in the sea for vertical distribution of the sound speed in
March 1983 (Cs=1,460 m/s at Zs=0m, C;=1,455m/s at Z;=100m and C:=1,490m/s at Z;=
2,500m). The acoustic rays in the upper part from the sea surface to the layer of 100 m

eep are shown in a vertically stretched diagram as shown at the bottom in order to clarify

whether any caustics is formed or not.
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Computed acoustic rays concentrated around a caustics in the sea modelled for a

case in the area of Kuroshio off the south coast of the Japan Islands (Cs=1,560 m/s at

Zs=0m, C:=1,480m/s at Z;=1,000m and C;=1,520m/s at Z;=3,000 m).

The circle

shows where the most concentrated part of the acoustic rays on the caustics which is
formed as an envelope of the acoustic rays radiated from the source at the sea bed. The
degree of this concentration suggests how is relative intensity of local sound.
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