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The elevation at the coast for {L= 0 becomes in this case, cf. 3-4
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The elevation at the coast for the limit case m = o0 and for arbitrary
L might be of theoretical interest.

For m = o we have w—1, so that by means of 2-1 and 2-2
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£ 5. Expansions

By means of the expansion theoremsol the Laplace transformation

which state that an expansion of the image for small p (large p)

orresponds to an expansion of the original for large t (small t) we

may derive expressions for & at the coast in the form of series which
can ve used for large t and small t respectively.

e

Generally spoken we may expect a convergent serles 1in ascending
powers of t which

only

converges everywherel - which has practical use
_ a . -t
for small t such as the expansion of € into a power seriles, and

ze T.
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Thus we may expect that gen:rally the maximum height of the eleva-
tion at the coast cannot be derived from the asymptotilic expansion for
large ¥, but that 1t may be obtained from the convergent expansion for

small € 1f a sufficient number of terms 1s taken into account. In o

particular casc thils number preved to be of the order of twenty!
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The computation of The coefficients a_ igs not difficult since ¥\ and
Mare small and consequently higher powers of those quentities may be
necelected,
The original of 5-4 is
n, n
C.(0°,%) = mm’ltBGMRt%M 5 -6
° (n+3)!
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Both «xpansions are everywhere convergent but convergence 1s slow for
large t, say t»6.

36. A numerical casc

Wm

Computations have been carried out for the case of a2 homogeneous
windfield of the following form

w(t) = m=te ™Mt , O~

where T m%-m 4,8512§$16 and 20 (hours).
The coefficients of friction ana of Coriolls are

A= 0.08 Q= 0.4%  (hours™.

The elevation at the coast & (05t) has been calculated for « = QO

anad o = 900 by means of 4-2, 2-6 and 2-4. In some cases the expansions
5-6 and 5-7 have been used for small t-values,

The function 6-1 1s given in figure 1. It appears that a storm
of this type increases rapildly to 1ts extremum but decreases rather
slowly afterwards.

In fig. 2=-7 graphs of & (t) have been given for the various T -
values including also T = 0, the case of a sudden outburst of wind
at t = 0 in the sense of & Dirac deltafunction. For each T value < has
been plotted versus time for a n mber of =X-values

< = 0° 40° 80° 90 110° 130° 170° .

From this the following points may be observed:



;_<i0x) attains the meximum positive elevation for o« = 1700 2pproxi-

mately so that the c¢levation at the coaest is much more influenced by

a wind which 1s tangential to the coast than by a wind which is normal
to the coast.

ii after C. (t) has reached its peak, the elevation decreases gradually
anG in & slightly oscillatory way. For small T the oscillations becoms
more pronounced as we may sce from fig, 2 where T = 0, These oscille-~

tions have a period of about 2# /. They correspond in the analytical
cxpression of the Laplace transform of éi(t) to the singularities at

111 The c¢levation reaches its peak value some time after the wind
maximum: For the case T = 4 the so-called time-lag has bee plotted
versus o in fig, 11. For A= 0° there is a time~lag of about 8 hrs,
for « = 40° it is even more. If oL is about 700 &, has a positive ex-
tremum af about 5 hrs and a2 negative extremum at about M hrs which

nas nearly the same 2bsolute value, If « = 30° the first extremum is
slready predominant and as £ increases the second extremum disappears
into an coscillation.

In fig. 8 & (t) has been plotted for T = 4, L2 = 0 and the a -values
100,400,500,700,900, Wwe may compare these graphs with fig. 3 where
the case T = 4, S = @,.44 has been considered. The positive extremna
have been plotted versus X for LL= 0 and L{L = Q.44 respectively in
figure 9., We observe the remarkable fact that the influence of L&
practically results into a shift in the «x-values of roughly 30°.

The absolute value of the maximum elevation appears to e hardly
affected.

Analytically this follows Ifrom the formulae

R
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where t@;ﬁ = 5F%

Finally in figure 10 we have plotted the total maximum of ¢, 1i.e.
for variable o end time, versus the duration of the storm, Since
storms of the same "energy" are considered,a short storm gives a
nigher wvalue ofi‘—;maX than a long storm since for a long storm the
influence of the friction A becomes more important.
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Tne_influence of a windfield upor
We consider the strip O {y LD
gdepend on x, The differential equations

but we have a second boundary condition

The solution bscomes
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For bae 7T-2 z2ives agein the solution
In the case of a uniform windfield
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The first term represents the disturbance due to the first cogst y = O3
the second term represents the disturbance due to the secona coast y = Db,
the third term represents the reflection of the disturbance at y = O
Wwith respect to the coast y = b, and generally the positive ferms are

the repeated reflection due to the disturbance of the first coast and
the negative terms those of the second coast.




For ¢ micb we may write

so that the influence of this term becomes noticable after a delay of

mo
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B half-plane sea with an exponenti.

P

We shall only consider the case of a uniform windfield of
direction working upon the whole sea,
We put

If 02 now means gho the equations of motion become

7-T

with the boundary g-ndition
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If we introduce the new variable u = e”ﬁy, 7-8 becomes
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which has the general solutlion
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For v - o0 wWe have & = 0 S0 that B = 0.



For v = 0 7-9 becomes

so that The result 1«15 of the first section is obtained
1f we consider tThe cleveation st the coast and if
last factor of 7-12 is approximately ’
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