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Here o 1 the “cceleration of pravity, A o friction coefficilert
‘he coefficient of Coriolis, h the depth, u angd Voaverages over 4
vertical of the horizontnl components of the velocity, & the elevatlon
of the senlevel above the undisturbed level, U and V the components of
he tnneential s3tress on the surlace of the sea due to the wind,
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The North Sca is usunlly considered as a rectangle x| ¢ a, O¢y<o

where x= + a, y=0 represent coasts and y=b
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The depth is taken constant. The ocean may infinitely

deep and the following boundary conditlon
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2. General soluvion.

If upon the equations 1.2 Loplace transformation 1s

&(y,

we obtain the equations

D4+ A )
(p+n) v + Q
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have

where L 1 c0) with Re ¢ >0
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In the following scctions the following cases will
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a2 {ree motlions
a1 constant wind starting at t=0
V=0 t € O

¢ periodic motions

E(y,t)

d a periodic wind starting atv =

V=0 L0 = -81in wt t > 0.

&§3. Free motions,

N . - - A
vatem 2.2 are of

The {ree motions or the eigenfunctions

the {form ot " ’
ot GO:}@? + H‘)y Mmgﬁﬂﬁﬁ . e s B*ﬁ

where p 1s determined by

Thus for each k a Trilp
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residues, The pole at p=0 gives the stationary solution
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In the numerical case we

4.3

However, for small ¢ we may use the expansion in rising pnowers of t.

In particular for y=0 we have

4.4

o VT

Yoo — I S D
(0,C) = e O.1%¢ (t + 0,106tf ~ 0,0Bbtj ~ o

From 4.3 and 4.4 the following table is obtained (figure 1)

- (0, £)=0 t=20 & (0,t)= 2.88
0.93 30 3.3C
o 1.6 40 3.79
> 2 .07 50 4.1
10 2.7 o

Thus the elevation tends very slowly towards 1ts statlonary value, At
t=30, after about two days, it is still at 54% of its ultimate value,
A wind of 30m/sec causes an ultimate elevation at the coast of 4 meters,
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M(w) appears to have an absolute maximum 27 at w=0 and 2 secondary
maxinum at w=0.09 where it is only 2.34., This represents the re

sonance
with the first ecigenfunction which has the period 0.75 and the Coriolis
cf'fect Tor which L1 =0.71. In the case of the North Sea the dangerous

torms extend over a period of about two days, so that w s}

2

ould be of
the order 0,1. Since M(w) 1s some measure of the effect of the storm

upon the coast we see that storms of longer duration are more AanNEZer-
O,

A Lypical case 1is given by w=0,1. In this case we have ({igure
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for y=0 and W=0,1 some results are given
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The column with dev. gives the difference between
ca
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reached at about t=0.5 i.e, 1.9 later than the moment of

,t) and its qunsi-s

Cilonory value, The maximum value

wind intensity. The shope of the actunl motion [ollows very closely
that ol the qgquasi-stationary nmotion,

For a storn with a peak value of 39 m/sec we ok

in this way
later than the
time of maximun wind intensitiy. The guasi-stationary n

maximum celevation of 2.05 m occurring about 7 hours

wtion would have

given a maximunm elevation of 2.55 m,

&»7, A half-plane sena.,
In order to appreciate the influence ol the ocean a comparison

che
should be made with the model of a halfl-plance sea y > 0, In this case
L ¢ whole ares

asgumed to ex

2. But

the windfield is

f’h
enag over th
¥

The equations are as in here we have the solution

with g given by 2.4,
The quasi-stationary motion generated by the windfield V=-3in WwWrt
becomes

) 1w
2(0,5) = Im (Z e ¥Y)



with
7.3

For a number of w values the values of \Z2 ¥ are given below together
With the corresponding values of the ocean case

V72V halfplane {21 strip
W = O 2 R 2 W

0.1 1. 84 1.85

0.2 1.59 1.64

0.5 1.85 1.85

0.7 2.26 2.32

0.9 1.62 1.48
We observe here the some rosonance at about w = (2.
1 w 1is of the order 0.1 the results from the two models differ only
very slightly. Thus for long storms the influence of the ocean may be

exXpected to be very smnll.
LT the sea is initially nt rest and if at t=0 the windfield

-81n @ €t starts we obtain for the particular case & =0.4

CZ(O,t) halfplanc <ﬁ(0,t) STrip

= O O
28 0.96 0.96
Iy 1.89 1.89
SNl 2.37 2,36
Shil 2.18 2.17
10 W 1.37 1.33

This confirms the assertion oiven above.

f{ 5. Final remark.

The results obtalned above may have some value in connection with
the motion of the North Sea under influcnce of a homogeneous windfield,
This model clearly demonstrates the importance of the Coriolis effect,
However, 1in the case of the North Sea which 1s represented by a rect-
angle, the long sides will lessen this effect appreciably. For more
detalls and for related tOpiCﬂwth@ reader 1s referred to the reports
of the "Mathematisch Centrum! of Amsterdam.



