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It is well known? that when a bay, of which the depth is A(x), the
breadth b{x), the length , is* subjected to the disturbance ¢ = f(@) at
its mouth » = 0, the elevation of the sea surface C(x, t) in the bay is
given by

_ V(X \ % (s _ '
¢ = gb(O)k(O)g(-%)ﬂs_ Uf () sin a(t—n)dr , (1)
where X.’s are normalized normal functions satisfying the equations :

o) 2 |+ b =, (2)

de L dx g
Xe=0  at a=0, (3)
dXs/de =0 at =1, (4)

, L

" and f br)xidr = 1. (5)

In the ecase of a bay having a uniform depLh H and breadth B, we
have

Xs%mesin(s ; "Z_o 2s=]/*(l7ﬁ(s—~—;—)vr, ©(6)
s§ that ' : | 4
= 2702 sin ( —~_;_>%6[tf('r) sin C(S —--%—)—qlz(t-'r)d'r ) (7)

where ¢ = v'gH. " Writing that ¢’ = ct/l, +' = ¢r/l, we have
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E sin ( )7'”95 [j(l*r'/c) sin (s _—>7T(t'—-r')d—r (7
Z‘ sm( ““) fof(i E/c) sin (s —-__)_ an

Since we assume that f(@®) vanishes when ¢ <0, the upper limit of
the integral in (77) may be replaced by . Now devide the range of
integration 0 ~ o into 0 ~1, [ ~2I, 2l ~ 3, ..... and change the vari-
able £ to &, 21—¢&/, 2l+¢/, ..... respectively. Then, noting that

f(x)—_Z‘sm( r)"f” ff(s)sm( )Wfds (8)

because Vv 2/Bl sin (s '—%)wmll is a normal function, we obtain the follow-

ing expression : . .
¢ = flt—wlo)—f(t —2lfe—zlc)+ f(t—4lle—a]c)
+ F(t—2ljc+ale)—F(t—Alje+jc) + (9)

The same expression will be obtained more easily by the method of
operational calculus. It can easily be seen from the above expression
> that ¢ is composed of the direct wave
- and the waves reflected at the head and
: mouth of the bay. The coeflicients of re-
S"‘" flection are 1 and —1 in this case. When

. t they ‘are respectively o, (—1 <o < 0).at
HD) . the mouth and B, (1>8>0) at the
Fesultetatpry head of the bay owing to such causes
WPEHE) as the seattering of the energy, the fric-

‘tion at the bottom, etc., we have the
following expression instead of (9):

Fig. 1. ¢(t) at the mouth of ihe

oo

bay (above) and ¢() at any
place in the bay (below), which (= Eoc"ﬁ" [ft—2nlfc—2]c) -
is composed of the direct wave 7=0
fl raves. -
_and reflected waves +Bf(t—2n+1 l/c+9:/c)] (10)

It can be seen from (10) that in the bay there develop oscillations
of the period 4l/c and their harmonics of odd orders, irrespective of the
shape of f(¢).
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It will be worthy of notice that from (10) we can deduce the follow-
ing important relations :

O =L(t)—aBL(t—2l/c) =f(—alc)+ Bf(t—2l/c+z/c) ,4 (11)

and
£ = 2‘(-1)%5” Ot —2nI—z)c+ o). (12)
=0 ‘ - ’
By means of this expression, we can
calculate the original shape of the seismic , b
sea waves from the observation made at any T

X 1
point in the bay, provided that « and g are 2 \ \l '
"known. In most cases B8 is nearly equal to —— i- o F
unity. As for @, it depends on the shape of

the bay, but we can estimate it from the Fig: Qi,’%he‘:;fetigal Pefri°d‘
period-amplitude diagram of the record of ?;E&ﬁtg ;a;?)ger:gihazgg?‘
the seismic sea waves. Assuming, for the

~sake of simplicity, that 8 =1, =, and f = ¢*, we have

€] =2/v T =aFeoplio+ (0 F efsintpljo, (19)

s0 that the ratio | ¢ |max/| € |mm. is equal to (Ifa)/(1+a).




