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351.

The work described in this paper ) ariges from certoln
aspects of an investigation into the influence of storms

North oSea, In this paper the stress is 1laid upon the method
than upon nurmerical results,

The problem is to find a solution of the equatio
holtz in The X,y plane wlith a semi-infinite barrier at

tive x-axls. At the barrier a derivative of given constant
ness 1s prescribed,

This problem 1s somewhat related to Sommer: L=Know
diffraction problem. A similar problerm has been treated recently
g ﬂ . ,

by J. Crease ) who reduced his problem to 2 singular integral

eguation which could be solved by meanrs of the famillar Wlener
Hopf technique.

However, we consider a problem which 1s essentially
non-stationary kind, A more direct way of solving will
which has proved to be successful alsc in more complicated pro-
blems. The method consists of the recduction to 2 Hilbert

probl
for sectionally holomorphic functions. Throughout this paper
frequent use 1s made of Iaplace transformatlion,

By way of 1llustration the elevation ol the sea 2t the
rier due to a stepfunction windfield will be caleulated,. In
particular the influence of the rotatlon cof the earth
bottom friction will be studiled.

T

and of tne

Let the (x%,y)-plane represent a sea of constant dep
a barrier at the positive x-axils. We shall assume that at T=U
everything is at rest and that for t >0 the elevation of

:f(x,yyt) ig influenced by a uniform windfleld devending
upon the time €.
The equatlons of horizontal motion are

+ A)u =Ll v r 29 oy
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where u,v are the componcnts of velocity, U,V the components of

the surface stress duc to the wind, A an effective friction coef-
ficient accounting for the boettom friction, and L2 the Coriolis
pParameter \fén » Wwhere h 18 the constant depth, is taken as

The unit of veloclty. To this we may add the cquation of continulty

o PAY P, -
ox t oy T <Y - 1.2

At the barviecr we have

y=0, X >0 v=0, 1.3

If upon 1.1 and 1.2 Laplace transformation 1s applied

o

T

T(XJpr) = f ~PU jﬂ(xﬁyﬁt>dt 1.4

O
ete.

we obtain for ff a HelmholTz equation

(“{l“qg)}ﬂm O, 1.5
whe re f
2 ng)

0" = p(p+ A) +—-——~—-M+ , 1.6

y=0, X > Q %"g“tgz{%m U?ﬁ 1.7
whe re tg Y = 1.8

¢ 2. Solution of the :

We shall provisionally take g=1 , V - Tg )
Then the solution of 1.5 with 1.7 will be represented in the fol-
lowing form

Fleyop) = & [ exp - {ixz + [y]

- ()
The continuity of %ﬁ: tgﬁ/%éfat the full x-axls gives at once

(1iz tgg“ﬂiva+zg) F+G) = (iz tg3V+ 
SO that



(z) . 2.2

f'or x< O . NG

This is true if G(z) is holomorphic in the upper halfplane Im 2z >0,
free from singularities and vanlshing at infinity. We shall write

). The boundary condition at yv=0, X >0 glives

£ f' ", 5
~ 1 N A o I L s
- e J( e ) ode e } dz == O f(:)r’ . Oy ia @ }%
A 74+ &1
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where ¢-—2+0,5imilarly we write
o >

,..;(g) -1 *-:}"-“*m
Z4 &L

where @ (z) 1is holonorphic ctc. in the lower halfplane Im z <O,

At the real axis we have

Rt
N
®
T

) ) .
p(z) - O(m) = =1

7 A E

which 18 the Hilbert problem mentioned in the introduction.
This problem can be golved in 2 straightforward way,

In view of the factorisatlon

may nhe brought intoe the [[orm
.“{m
O (=) -

-1 V+iz
£(z) = |

S

Vitle D 7(z) = £(z) , 2.6

| ’ . s/
7w ], QQS&’

where

(z+&l)(z-1 cog}

The simpler Hilbert problem 2,0 has the solution

E) ¢t , Im z >0,

Y,
—




In polar coordinates X=r cos @ , y=r 3in ¢ the expression 2.€
becomes after The substitution zZ=srw

W . W
Ee}ﬁiw 28 ﬂﬁ

where 0O < ¢ <21 and where L 1s a horlzontal path wite

Mih(oﬁ(ﬁwm><:‘i’?} W < @, =~ <« R W< oo

From 2.10 we may derive

ARy

T(Pﬁcf)ﬁp) mé"’/f(?ﬁ ‘:}?“"‘

W(’f’s CD"\) == E&P -0 %Gf‘f@(%\fﬁt’ COL %?}, D oAD

In particular we obtain at the btarrier

We shall consider only the nmarticulsr wind{ield
O T <C
Py

UmO Vm{
-

€ >0 s

then we nave at the upper sicde of tne barrier

LA

J(x,+0,0) = —= { ert Vax - Vi-cos y e 3%C°3 qierr Vax(1-cos ))}j

3.2



Formula 3.2 reduces to

The inverse transform becomes
T O <T ¢X

s - — IR
Aare sin \/% +~ % }C_(tm}'{) s T >X

We note fllat for t e oo

b @ K 0 3 “Q == Q ®

i

We have 3.6
winere
The inverse transform 1s elementary only for € <«X. We have
s 3.7
t"“‘?@"@@ 3&8
3.9
WhGP@ Qm'yp
The inverse transform is elementary only for € <X.
O« T <X, 2,10
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Since for p —s 0 (= - L{ﬂ%—-@(?)}

we have

f—--——}--mj-m, L — co 3.1

In figures 1 and 2 the clevation at the upper side of the barrisar

15 sketched in the cases

a x = 10 b x = 10 , A= 0.1 c X =10 , £l = 0.4

Ay

Also the graphs of J for an infinite barrier (=em < X < o) are given

For O<t <% they colincide with the graphs of ]’far a semi-infinite
barrier,
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