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Txavel times of the seismic sea waves, observed at various tide
guage stations in the case of the Nankai Earthquake on Dec. 21, 1946,
suggest a belt-like source elongated in the direction EW. The present -
paper deals with the seismic sea waves that will be genérated from
such an elongated source as can be regarded one-dimensional. Asin the
previous papers?, we take the origin of the coordinates at the undisturbed
sea surface, z-axis horizontally and z-axis vertically downwards. The
depression of the sea surface ¢ and the velocity of depression of the sea
bottom » are assumed to be functions of 2 and ¢ only. Denotmg by &

the velomty potentlal we have ~
. )
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where p is the coefficient of fictitious viscosity. As the houndary condi-
- tion, we have at the sea bottom, where z = H,
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("s‘gl-H‘ (e, 1) = (@) x(0), (3)

where 7 (w, t) is assumed to be separable into space and time factors.
From these expressions we can easily obtain the formal solution as
follows :
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, where . ' '
G = —(ci-+2p)/[(c2—2pmet) cosh kH—gk sinh kH]. (5)

The change of order of the integration being allowed, we integrate-‘_
first with respect to «. Since G has poles at o =ip £ v, we get, just
in the same way as in the Ist paper, ‘

f Ge o = 2w sin v(t—=) + 7 cos y(t—7)]e * =" [y cosh kH

i (=) >0,

6 Y
=0 it (t—r) <0, j
where v = gk tanh kH— p2. _ (7)
Therefore in the limit of x — 0, we have .
1 M~ dk t \ R o\ il ’
= R t—2)d il =)
<o) vemin fw X(r)Y cos o(t—r)dr _{ Fett=ndy (8)

Next we will execute the integration with respect to r. We assume
that '

x@) =0 t<<0, t>T, }
. (9)
=1/T 0 <t<LT,
that is, the deformation of the sea bottom is assumed to grow uniformly
and simultaneously at each point and attain to the final amount f(x) at

t=1T. We have then

[ eosr—mdr = —Lsinge—n| it ¢>7T,
- . ¢ , (10)
- 1 . T, -

= —Zsinv(t—7)| if ¢t]T.
1 o
Therefore, if we write
_ 1 [~ singt e P\ il =

H= _——- dk P} e(x=2) p! .
0 2w/ vcoshkH »_l; d ),e a (L)

we have‘simply
s L=[EM)—Et-DNT t>T }
= [EO—£O)T t<T

(12)‘
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Therefore we can put with £(¢) in place of ¢. In the case of 70,
that is, when the deformation occur instantaneously, we have obviously
= 9&/dt.
Now changing varlables fmm k, 2,2z, H tom, s, p, h by the relations

m=ke, 2=sa, x=pa, H=ha - (13)

‘where a is a parameter expressing the width of the deformed area, we

have

> sin"Yt ° o
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@ 2,_ g, cosh mh mfw flsle B . (14)

v = v/(gm tanh mh)]a ' (15)

_ In most cases of seismic sea waves, deformed area measures several
hundred km in width, whereas the sea is only a few km deep, so we

have 2 <€ 1. In such cases, y==mcla, ¢c =V gH; then we obtain

£t) = -2 [ “sinm % gimte-a 4T [Feas (16)
27rc_m a mJ .
= & (" Fe)ds, (17)
2 p-ct/a R

in virtue of the integral formula :

-}_fméin px-émﬁ =0 lo/pl >1
v x (18)

By means of (17), &(t) can be calculated easily for any f(x). In the
case of T'— 0, since { = 9£/3¢, we have

() = Sfo+eti)+ Lfp—ctfa). 19

TIn the case when T is finite, we can obtain {(t) from (12).

' Now if
fs)=0 when s>1 or s< —I, ©(20)

we have from_(17)




and when

1'> p>0, E(t) = 290. f (s)ds
-1

N a 1
= s)d.
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p can be considered positive without -
wave forms for the two cases:

a) f(s)=1L

are shown in Figs. 1. and 2.
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Fig. 1. Shape of seism'c sea waves
when the deformation is
foy=1L, 1ol<L
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R a (. . |
when p>1, @)= %ff(s)ds if ctja>(p+1),
204 o

if

‘S|<17 f(8)=0 }3l>19 T‘::a/QC;
b) fls) =Lsinms |s|<1, f(=0 |s|>1, T=a2c;

(p+1)> ct/¢> (p—1),.-
if ctla<(p—1),
it ct/a§(p+1),

(1) > ctfa> (L—p),
if  ctla < (1—p). |

loss of generality. As exémples,
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Fig. 2, Shape of seismic sea waves’
when the deformation is '
f(e) = Lsin=p, in] <1.




