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Abstract
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HYDROMECHANICS

Corresponding Member of the Academy of Sciences of the USSR L. N. SRETEN-
SKII

ON A HYDRODYNAMIC PROBLEM CON-
NECTED WITH THE TSUNAMI PROBLEM

The present article contains a summary of an investigation of one problem in the
theory of the propagation of long waves in a rotating basin; we consider unsteady
wave motions arising from certain initial disturbances, such as, for example,
shocks accompanying submarine earthquakes and entailing the appearance of
waves called “tsunami waves.” We have in mind investigating, under the simplest
assumptions, the reflection of tsunami waves from a rectilinear shore.

Let us take the system of equations for the propagation of long waves in a basin
of constant depth h; using the usual notation, we have:
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The determination of the function ((x,y,t) reduces to the integration of two
equations:
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The first equation, in which «(0),v(0),{(0) are the prescribed initial values of
the required functions u, v, {, determines the steady part of the total elevation
of the wave, while the second equation describes the unsteady part of the wave
process proper; this part we shall find from the following initial and boundary
data:
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the basin extends without bound in all directions from the coordinate axis y = 0
and corresponds to positive values of y.

The function Z(z,y,t) is sought in the form of the following integral:
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Z(x,y,t) =/ A(t,y; ket dik. (2)
The function A(t,y, k) will be an integral of the equation

9?A 0%2A
e C273y2 +s?A =0, s? = dw? + %k?, c? = gh,

satisfying the conditions
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where f(y, k) and ¢(y, k) are functions obtained by Fourier transformation from
the right-hand sides of formulas (1).

Consider the function
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and the conditions
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Applying Riemann’ s method, we find the function B(¢,y, k):

B(t,y, k) = %[m(y —ct, k) +m(y + ct, k)]+

+% / [R(0)n(n, k) + 2R/ (o)m(n, k)] dn, ®)
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where R = J;, (£4/0), 0 = *t? — (y — )%
Now the function A(t,y, k) is determined by the formula

Am%szw+fmm—f@M%+y/fmmgwam+
0

t

ty /t Fir,k)S (py) dr + /

0 0

y

dr [ S(p)B(rn. k) diy @
0

here S(p) is the holomorphic integral of the equation
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and

pr=tly—m),  py=ylt—1), p=(r—t)(n—y), So = S(ty).

The function F'(t), entering formula (4), is the solution of the equation

BF d2F k L Of(0,k) dB(t,0, k)
W —+ SQW —+ 4W2k2c2/0 F(T) dT = QkaCQ Y + C2 ay ;
satisfying the conditions:
F(0) = (0, k),
9p(0, k)
F'(0) =
(0) = 55
” 9% f(0, k)
F7(0) = CQTJQ —52f(0,k).
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The determination of the function F'(t) causes no difficulty, and the set of for-
mulas (2), (3), (4) will solve the posed problem of the reflection of unsteady
long waves propagating in a rotating basin.

A complete exposition of the entire investigation, with analysis of various par-
ticular problems, will be given in Ilzvestiya of the Academy of Sciences of the
USSR, Geophysical Series.
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