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w(t) = Ate  “sino -

The elevation at the

N=0: &(0,t) =

elevation at the coast for the limit casec
might bte of theoretical Interest.

we have w—=1, so that by means of 2-1

G(0) = (sinA =

£5. Expansions

By means of the expansion theorer

nsof the Laplace transformation
corresponds to an expansion of the original for large t (small t) we

derive expressions for & at the coast in the form of series which
can »ve used

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

for large t and small t respectively,
Generally

spoken we may expect convergent serlies 1in ascending
powers of T which converges everywherel - which has practical use
for small t such as the

expect

~t
expansion of € into a power serles, and
ymptotic series for large T.
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wnere a, = 1
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Tre compuvtation of The coefficients 2 is not difficult since V¥ \ and
Mare small and consequently higher powers of those quentities may be
necolected,
The original of 5-4 is
n
@ g jlnt

C(Ooit) = ﬂﬂfltBQ?"Rt%:mr}““m ' 5""‘6
(n+3) !

X 0 : e
For & (Q07) we obtaln in a similar way

(907 ,t) = £ A 57

Y (n+2) !

.n,n
Lt

Both &xpansions are everywhere convergent but convergence 1is slow for
large t, say tX»0,

36. A numerical casc

MW

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

w(t) = m-te ™Mt s 6~

where T = = = 4,8,12%,16 and 20 (hours).
The coefficients of friction ana of Coriolils are

A= 0.08 A =044  (hours™ .

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

and 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 tvyvpe increases rapidly to 1is exTremum butl decreases rather
slowly afterwards.

In fig. 2-7 graphs of & (t) have been given for the various T -
values including alsc T = 0O, the case of a sudden outburst of wind
at t = 0 in the sense of a2 Dirac deltafunction. For each T value ¢ has

been plotted versus time for a n mber of KX-values

< = 0° 40° 80° 90° 110° 130° 170° .

From this the following points may be observed:



l‘<i0x) attains the maximum positive elevation for « = 1700 approxi-

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

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

ii after C. (t) has reached its peak, the elevation decreases gradually
ana in a2 slightly oscillatory way. For small T the oscillations becoms
more pronounced as we may sce€ from fig, 2 where T = 0, These oscillae-~

tions have a period of about 27 /2. They correspond in the analytical
cxpression of the Laplace transform of Ci(t) to the singularities at

111 The celevation 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 o« = 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 M4 hrs which
nas nearly the same z2bsolute value, If « = 80° the first extremum is
glready predominant and as £ increases the second extremum disappears
into an oscillation.

In fig. 8 &(t) has been plotted for T = 4, L2 = 0 and the a ~values
100,400,500,700,900, We meay compare these gnaphs with fig. 3 where
the case T = 4, S = @.44 has been considered. The positive extrema
have been plotted versus X for LL= 0 and L1 = Q.44 respectively in
figure 9, We observe the remarkable fact that the influence of (L
practically results into a shift in the «-values of roughly 80°.

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

Analytically this follows from the formulae

W

re
(2. = 3 O= sind Ll

vV p(p+2)
and L # O Z"-’-’ sin(«(~8) “"""'"""'"W""'"""““ ’
~Vp(p+2)
el
where tg & = 5Tx

FFinally in figure 10 we have plotted the total maximum of Cﬁ 1.e.
for variable o end fime, versus the duration of the storm., Since
sforms of the same "energy" are considered,a short storm gives a
higher value Of‘amax than a long storm since for a long storm the
influence of the friction A becomes more ilmportant.



7. Generalizations

depend on X, The

The solution bacomes
S hky

Q = e " - .
{ﬂinﬂ(“ ST =TT _ 7“5

into a series

1 - 2e"KP L o

3KD

6“23‘{ - 28~J . ¢ & @ *

The first term represents the disturbance due to the first coagst y = O;
the second term represents the disturbance due to the seconda coast y = Db,
the third term represents the reflection of the disturbance at y = O
with respect to the coast v = b, and generally the positive ferms sare

the repeated reflection due to the disturbance of the first coast and

the negative terms those of the second cosast.
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If ¢~ now means gho the equations of motion become

with the boundary g-ndition
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If we introduce the new variable u = e“ﬁy, 7-8 becomes

2%¢ k= 4
u

2 =

For v o wWe have & -0 80 that B = 0.
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T-1Q
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For v = 0 7-9 becomes

oLk

&

so that finally

2K
I, (5

so that the result 1-15 of the first section is obtained
If we consider the clevation st the coast and if p

last factor of 7-12 is approximately
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clevation at y = O for p# O to that for A= 0
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