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Tsunami Magnitude and Parameters Related
to Occurrence of Tsunami

Hideo Wétanabe

(Se%smological Division, J M. A)

Tsunami magnitudes are divided into three groups by the definition and parameters
used. The first group is defined by the maximum wave height and the damage of '
tsunami, the second group by the initial motion of tsunami source and the third group
by the initial amplitude or maximum amplitude of tsunami and epicentral distance or
travel distance of tsunami. Presently, none of these magnitudes is yet authorized as

However, Imamura-lida magnitude scale i$ practically applicable
in the tsuriami warning service. '
Earthquake magnitude, the focal depth, earthquake mechanism and tsunami source

.are treated as parameters related to the occurrence of tsunami.
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Relation between tsunami magnitude **m’’ and earthquake magnitude ** M -is
,From deviation from this equation, however, local
difference is found, especially magnitude of tsunamis which occur in the northern part
of the Japan Sea and the Okhot’sk Sea is larger than the value obtained from above
equation. The same tendency is found also off the southern part of Kurile Islands,
Fukushima-ken, Ibaragi-ken and Hiyuga-nada.

Tsunamis are unlikely to occur associated with earthquakes of deeper orlgm than
eighty kilhmeters, and tsunamis of great magnitude scale do not occur at deeper

- origin than ﬁfty kilometers. - .

In general earthquakes of the dip-slip type produce larger tsunam1s than those
of other types, strike-slip and ambiguous types. On the other hand, there is no
distinct difference between tsunami magnitude by reverse fault and normal fault.

There are some contradictions in the Kanamori’s theory (1972) that visco-elastic
earthquakes produce ‘greater tsunami than €lastic earthquakes.
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Table 1 .Relation of tsunami magnitude or its
intensity scale by three authors.
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’ or its intensity scale '*z’’ and the maxi-
. mum height of tsunami at the coast **hmax "’
or the mean maximum height “h". Open
circles show the data defined by Imamura-
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(1), (2) and (3) respectively.
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Fig. 3 Relation between tsunami energy ‘“‘E’’

and tsunami magnitude “‘m’’ or its intensity
scale ‘“¢’’, defined by several authors.
Names in figures show authors which esti-

mated equations.
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Fig. 13 Geographic di;tribution of non-tsunami-’
genic earthquakes from 1927 through 1971,
classified by the nature of faulting and the
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