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Waves have been recorded by a Shipborne Wave Recorder
(Tucker, 1956) placed on the Varne Light Vessel which is
stationed in 15 fathoms of water south west of the Varne
Bank in the Dover Strait. The records from the first
year of operation, from February 1965, have been analyzed,
mainly following the method of analysis developed by
Tucker (1961) from theoretical studies by Cartwright and
Longuet-Higgins (1956). The method of presentation is
that recently recommended for datae for enginsering

purposes (Draper, 1966).

Records were taken at three-hourly intervals, and

the analysis yields the following rarameters:

(a) Hy = The sum of the distances of the highest
crest and the lowest trough from the
mean water level,

(b) H, = The sum of the distances of the second
highest crest and the second lowest
trough from the mean water level,

(¢) T, = The mean zero-crossing period.

(a) T, = The mean crest period.

From thess measured parameters the following parameters

have been calculated, after allowing for instrumental response:

(e) H, = The significant wave height (mean height
of the highest one=-third of the waves):
this is calculated separately from both
H1 and Hz, and an average taken. The

relationship between the parameters is
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H

1
related to the number of zero-crossings
in the record (Tucker, 1963) A similar

relationship is used for the calculation

= f(HS) where £ is a factor

of H from H.,
s 2

(f) H The most probable value of the
max(3 hours)
height of the highest wave which occurred

in the recording interval (Draper, 1963).

(g) € = The spectrel width parameter, which is
caloulated from T and T (Tucker, 1961):

2 2
¢ = 1-(0, /1)

The results of these measurements are expressed graphically,

divided into seasons thua:

Winter: January February March
Spring: April May June
Summer: July August September
Autumn: October November December

For each season a graph (Figures 1 - L) shows the cumulative
distribution of significant wave height Hs’ and of the most
probable value of the height of the highest wave in the recording

interval, Hmax(i hours )*

The distribution of zero-crossing period is given for each

season (Figures 5 -~ 8).

The distribution of the spectral width parameter is given

for the whole year (Figure 9).

Figure 10 is a scatter diagram relating significant wave

height to zero-c¢rossing period.
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Pigure 11 1s a persistence diagram for the whole year,

Pigure 12 is a plot of H on probablility

max(3 hours)
paper, for the whole year,

Discussion of results

From Figures 1 ~ L may be determined the proportion

of time for which H_ or H
S max(3 hours)
height. For example, in the Winter the significant height

exceeded any gilven

exceeded 4 feet for 28 per cent of the time. 'Wave heights
are generally higher in the winter months, but it is worthy
of note that the highest measured wave of 25 feet in height
and with a zero-crossing period of 6+43 seconds occurred on
18 September, and a wave 19 feet in height was measured on

29 July. There is little seasonallvariation in either the
wave pericd or spectral width parameter. The scatter
diagram of Figure 10 relates the significant wave height

to zero-crossing period, with the numbers of occurrences
expressed in parts per thousand; for example, the most
common wave conditions were those with a significant height
of between 2 and 3 feet and a zero-crossing period of between
Le5 and 5 seconds, which occurred for 65 thousandths, or 65
per cent, of the time, The rapid attenuation of the shorter
waves with depth means that the pressure units, which are
necessarily situated at about L9 feet below mean water
level, do not record waves which have a period of less than

about 3¢5 seconds; this 1s the cause of the cut-off below

that perdiod.

A parameter which is sometimes of interest is the wave
steepness, expressed as wave height : wave length; it may
also be exnressed as a decimal number. It should be noted
that the steepness of a wave is not the same as the maximum slovpe
of the water surface during the passage of a wave, Linesof

constant steepness of 1 : 20 and 1 : 40 are drawn on Figure 10.
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(In this case, steepness relates to significant wave height :
wave length calculated from the zero-crossing period.) An
important feature of this analysis is the number of waves

with high values of steepness, which would appear to result

in the occurrence of individual waves steeper than that
theoretically possible. The reason for this is almost
certainly the presence of strong tidal currents, which can

reach 2¢6 knots at spring tides, according to the Admiralty
chart. As the vessel is anchored, when the current is flowing
strongly in the same direction as the waves, the vessel behaves
as though 1t were travelling through the water at a speed equal
to that of the current, resulting in an encounter period shorter
than the true wave veriod. The effect of this on the subsequent
englysis is that the apparent period, and therefore the apparent
wavelength, is shorter, giving increased steepness. The
converse situation also applies when the tidal flow is reversed,
resulting in s longer encounter period., The overall result of
tils effect is that there is a srread of apparent wave period
introduced by the method of recording, but this is more
important in its effect at shorter veriods and nearly negligible
at longer »eriods. With a current of 2¢6 knots travelling in
the same direction as the waves; a real period of about 4
seconds will appear as one of about 3¢3 seconds, 5 seconds
appears as about 4¢3 seconds, 6 seconds anpears as about 51
seconds, 7 seconds appears as sbout 6¢2 seconds, 8 seconds
appears as about 7¢2 seconds. From the persistence diagranm,
Figure 11, may be deduced the number and duration of the
occasions in 1 year on which waves rersisted at or above a
given height. TFTor example, if the 1limit for a particular
oreration of & vessel is a significant height of 6 feet, it.
would have been unable to operate for spells in excess of

10 hours on 35 occasions, or spells in excess of 24 hours on

1} occasions.
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A 'Lifetime® wave can often be predicted by use of
the presentation used in Pigure 12, but in this case
the pronounced curvature makes reliable extrapolation

rather unreliable.
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