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A note on an acoustic tsunami precursor off Sanriku
in the northwestern Pacific*

Shigehisa NAKAMURA**

Abstract: This work aims to get a more reasonable understanding about an acoustic tsunami
precursor off Sanriku in the northwestern Pacific. In 1986, Nakamura has given a hypo-
thetical model for an acoustic tsunami precursor, however it cannot necessarilly well interpret
the past records and descriptions which had been kept by those who had lived in the Sanriku
district with coasts facing the Pacific. Here, the author introduces a bold model to reveal
why a sound of boom was awared on the coast just after each shock of the significant earth-
quakes and in advance of tsunami arrival, in terms of a possible distribution of water temper-
ature off Sanriku. The most important factors are a warm-core ring above the tsunami
sources, a warm longshore water and a cold water mass intrusion between the above two
waters. Furthermore, it is necessary that isotherms have an appropriate curvature to form
a thermal field with parallel isotherms between the source of sound and the coastal zone.
Especially, the curvature is essential to realize a boom off Sanriku before a big tsunami hit
after the main shock of an earthquake.
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Fig. 1. A schematic model of horizontal sound
speed distribution along the Y axis from a
source (O) to a coastal zone (Q) through an
area of minimum sound speed at P on the Y
axis. The sound speeds C in the sea at O, P
and Q are denoted as Co, Cp and Cq, respec-
tively.
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Fig. 2. An example of acoustic rays profiles from
the source O to the coastal zone on an Oxy
plane for acoustic rays at the angles between
81 and 90 degrees (at the step of 1 degree)
when the coastline is a straight line crossing
at Q perpendicular to the Y axis.
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Fig. 3. A polar co-ordinate and notations in
which the notations O, P and Q are taken
corresponding to those in Figs. 1 and 2.

T, W¥, Fig. 1 Ombbic, Fig.3 82 5%,
bbb, HARBLE LT, EFdAR (AUNah
HEEES) RETTRIL/MEEFL S > TDH LN
5HTHD, TFHROTOELHEGEOMELREL ro T
D, HFEBNEP BRI CRERQOMEREE, ThE
Nrp BI rq THBET5, ZOHE, EROAR
Bige TIBE r L OCEBRLLOEA LK - TED
XD r0BELRTORMBEEYHZH LD, Dl
FEEE A, B# siiE o s 00 2 RTTE R BERT
5, £ LT, 2XWELK Fig.20 XY BEERH O
LoD 2WTHELEERTH D, FEENBEEEL T
%, FWOBFAMENARE LW EEFHTL,
Fig. 3 Wk 5 d Fig. 1| OAFKBELXZO T EE
FATEHZLIKind,

W%, Fig. 3 OofFlT, dUMELEE rq, rp, ro 8%
NFN 1km, 26 km, 51km &35 &, FFE1LOFH
OB Fig. 4 DX 55, ZoflTld, HQ%EHE
LR e sid 5 EROBRBOFEREL, SRMHH
B 1km KT A BFHOBRBEOBEERELEUERE L VS
Tt B, IBIES K BIX, THEXD 1km QIR
THC2%20LEALEEOE., AQ%#E5HEN LD
—ECHC Z2HEERE Y., COBAD, BEMADE
WORBRMERIC D, ¥ OA WHLUTERND
90° OFHETCHAETEORKIT Fig. 4 DAMICRIN
B L 57ihigic/ D, 81° b 90° ¥ TOHETHALE
WO 1° Teicd e Fig. 4 Ok 3o sigBn
Bohd,

= T, Fig. 4 TR, EBEOFROREHNERERE
BTRINTWEHDIL, ERORBREDL SO
b WEHRDS, =D Fig. 4 % Fig. 3 DX
Sl BEERCcHEDbTE Fig. 50k 37%k%, EL,

g 20 40 60 80 @'

Fig. 4. An example of acoustic rays profile from
the source to the coastal zone on an Arf plane
of a polar co-ordinate. The acoustic rays emitted
radially from the source and only the rays for
81 to 90 degree (at the step of 1 degree) are
shown on an orthogonal r—6 diagram.
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Fig. 5. An idealized expression of profiles of the

acoustic rays emitted at angle § from the

source (O) to the coastal zone (P) through the
zone . The hatched area is a shadow zone
where no direct emission of any acoustic ray
can be seen.
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