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Waves have been recorded by a Shipborne Wave Recorder
(Tucker, 1956) placed on the Mersey Bar Light Vessel which
is stationed in 9+6 fathoms of water 3 miles west of the
buoyed channel to the Mersey., The records from one year of
operation, from September 1965 - September 1966 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 data for engineering purposes
(Draper, 1966),

Records were taken at three-hourly intervals, and the
analysis yields the following parameters:

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

(v) H2 = The sum of the distances of the second
highest crest and the second lowest
trough from the mean water level,

(c) TZ = The mean zero-crossing period,

(a) Tc = The mean crest period,

From these measured parameters the following parameters
have been calculated, after allowing for instrumental response:

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

relationship between the parameters is
H1 = f(HS) where f is a factor related

to the number of zero-crossings in the
records (Tucker, 1963). A similar
relationship is used for the calculation
of H from H .
s 2
(£) Hmax (3 hours ) The most probable value of the
height of the highest wave which occurred
in the recording interval (Draper, 1963).

(8) € = The spectral width parameter, which is
calculated from Tz and TC (Tucker, 1961):

€ = 1 - (TO/TZ)Z

The results of these measurements are expressed graphically
divided into seasons thus:

Winter: January February March
Spring: April May June
Summer: July August September
Autumn: October November De cember
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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, H .

max (3 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-crossing period, for the whole year,

Figure 11 is a persistence diagram for the whole year,

Discussion of Results

From Figures 1 - 4 may be determined the proportion of

time for which hs or Hmax (3 hours) exceeded any glven

height, For example, in the Winter the significant height
exceeded 4 feet for 28 percent of the time, Wave heights

are generally higher in the autumn and winter months, which
was also the case when waves were recorded on lorecambe Bay
Light Vessel, 1956-7. (¥.,I,0., Internal Report No, A.32). The
highest measured wave (H ) of 27 feet with a zero-crossing
period of 8+7 seconds, olourred on 27th March, There is little
seasonal variation in either the wave period 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 4,7 and 4,5 seconds, which occurred for 61
thousandths, or 6.1 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

5.65 feet below mean water level, do not record waves which
have a period of less than about 3.5 seconds; this is the
cause of the cut-off below that period,

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

Lines of constant steepness of 1 : 20 and 1 : 4D are drawn
on Figure 10, (In this case, steepness relates to significant
wave height: wave length calculated from the zero~crossing

period,)

A fairly well-defined limit of steepness is observed
at approximately 1:16 (0+06): +this is also similar to the
Morecambe Bay results, There is a theoretical limit for a
progressive wave of 1:7 (0-14). From the persistence diagram,
Figure 11, may be deduced the number and duration of the
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occasions in 1 year on which waves persisted at or above a
given height, For example, if the limit for a particular
operation of a vessel is a significant height of L feet, it

would have been unable to operate for spells in excess of
10 hours on 49 occasions, or spells in excess of 20 hours on

2l occasions.
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