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PREFACE

The main part of this publication consists of frequency tables of the waves and
winds observed and reported every three hours by the Netherlands lightvessels
‘Goeree’, “Texel’ and ‘Terschellingerbank’ during the nine years 1949 to 1957 inclusive.

The preparation of this publication began in 1961 and the necessary work was
done mainly in the years 1962, ‘63 and *64. For a minor part of the tables (the tables
F, G, H and 1) the period considered could be extended up to 1963 inclusive. For
some tables (F and I), observations from the lightvessel ‘Noord-Hinder’ are also
included. '

In regard to the winds, this publication may be considered partly as an extension
of the treatise of DRrs. G. VERPLOEGH: ‘Climatological data of the Netherlands light-
vessels over the period 1910-1940°, K.N.M.I. Meded. en Verh. 67 I, IT, III, 1956-"59.

Some of the tables were designed to meet especially the needs of civil engineers
and others concerned with the practical aspects of winds and waves in the southern
North Sea. DR. R. DORRESTEIN planned the publication, supervised the mechanical
processing work with punched cards by the ‘Afdeling Machinale Bewerking Waar-
nemingen’ of K.N.M.1. and the laborious non-mechanical correction and finishing
work, and wrote the explanatory text and discussion. The text has been written in
English, in order to reach an international circle of readers.

Among the many persons who contributed to this publication, I should like to
mention MR. A. W. GRIFFIOEN who performed the major part of the non-mechanical
work necessary for the compilation of the tables.

Finally, I again take the opportunity to express my appreciation to the observers
on board the lightvessels for the continuous attention and effort they have spent
(and still spend) during many years, to perform their observations in the best possible
way, sometimes under the most difficult conditions. These observations constitute
the backbone of this publication.

De Bilt, August 1966

The Director in Chief of the
Royal Netherlands Meteorological Institute
Pror. DR. W. BLEEKER







VOORBERICHT

Deze publikatie bevat in hoofdzaak frequentietabellen betrekking hebbende op
de golven en winden, zoals deze elke drie uur zijn waargenomen en gerapporteerd
door de drie Nederlandse lichtschepen ‘Goeree’, “Texel” en ‘Terschellingerbank’ over
de negen jaren 1949 tot en met 1957, met toelichting en discussie.

De voorbereiding ervan werd begonnen in 1961 en het benodigde werk is voor-
namelijk verricht in de jaren 1962 tot en met 1964, Voor een kleiner deel van de ta-
bellen (de tabellen F, G, H en I) kon achteraf het beschouwde tijdvak worden uit-
gebreid tot en met 1963. Voor enkele tabellen (F en I) zijn mede waarnemingen van
het lichtschip ‘Noord-Hinder’ gebruikt.

Wat de winden betreft, kan deze publikatie ten dele worden gezien als een vervolg
op het werk van Drs. G. VERPLOEGH: ‘Klimatologische gegevens van de Nederlandse
lichtschepen over de periode 1910-1940°, K.N.M.I. Meded. en Verh. 67 1, 11, 111,
1956-°59.

Bij het ontwerp van de tabellen, die ten dele (E, F en G) een minder conventioneel
karakter dragen, werd mede rekening gehouden met de vragen die door de praktijk
worden gesteld. DR. R. DORRESTEIN maakte het plan voor de publikatie, had het
toezicht over de machinale bewerking van de op ponskaarten vastgelegde waarne-
mingen door de ‘Afdeling Machinale Bewerking Waarnemingen’ van het K.N.M.I.
en over het vrij omvangrijke niet-machinale correctie- en aanvullingswerk, en schreef
de toelichting en verklarende tekst. Teneinde een internationale kring van geinteres-
seerden te kunnen bereiken werd deze tekst in het Engels gesteld, in de overweging
dat dit voor de Nederlandse gebruikers geen groot bezwaar zou opleveren.

Onder de vele medewerkers van het K.N.M.I. die een aandeel hadden in de tot-
standkoming van deze publikatie dient nog met name de heer A. W. GRIFFIOEN te
worden genoemd, die het grootste deel van het voor het opstellen der tabellen be-
nodigde niet-machinale werk uitvoerde.

Tenslotte wil ik bij deze gelegenheid wederom mijn dank betuigen aan de waar-
nemers op de lichtschepen, voor de toewijding en aandacht waarmede zij vele jaren
lang, ook bij nacht en ontij, zo goed mogelijk hun waarnemingen verrichtten (en ver-
richten), welke waarnemingen de ruggegraat vormen van deze publikatie.

De Bilt, augustus 1966

De Hoofddirecteur van het
Koninklijk Nederlands Meteorologisch Instituut
ProF. Dr. W. BLEEKER
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1 GENERAL INTRODUCTION AND EXPLANATION

The purpose of this publication is to present frequency tabulations and some
characteristic data on wind and wave observations made since 1949 from the Nether-
lands lightvessels in the southern North Sea. Emphasis has been laid on the wave
observations, but in view of the close relationships between the waves and the locally
observed winds, certain data on the winds and on the correlation between observed
waves and winds are also given.

The major part of the frequency tabulations was prepared mechanically by means
of punched cards containing the three-hourly meteorological observations from the
lightvessels. However, considerable manual effort was necessary to remove certain
imperfections inherent in the mechanically prepared tables. Several tables were
compiled entirely by hand.

1.1 Earlier publications

Comprehensive summaries of the meteorological reports of the Netherlands light-
vessels, for every individual year since 1949, are published regularly in year-books
by the Koninklijk Nederlands Meteorologisch Instituut. These year-books also give
chronological lists of six-hourly wind and wave observations, and frequency tables
of wind force and direction, and of wave heights, periods and directions, per individual
month (directions grouped to 8 points, wave periods grouped to 3 categories).

Frequencies of wind forces and directions as reported by Netherlands lightvessels
in the southern North Sea in earlier years, accompanied by some discussion and
computations of certain parameters, have been published by VAN DER STok (1912)*
for the period 1882-1910 and by VErPLOEGH (1956-1959) for the period 1910-1939.
Some data on wind and wave frequencies for the lightvessel Goeree in the years
1949-1954 were given by DORRESTEIN (1955).

Climatological summaries for the North Sea, based on meteorological observations
from sailing ships, have been published mainly by German scientists. A publication
by MARKGRAF and BINTIG (1954) gives extensive data on wind frequencies over a
large sea area including the southern North Sea. Frequencies of winds and waves as
reported by four German lightvessels in the southern North Sea (including the light-
vessel S 2, temporarily stationed about 70 miles North-west of Texel) in the years
1949-1952 have been published bij RoLL (1956). Frequencies of winds and waves as
reported by three German ships with ‘Bordwetterwarten® working in the North Sea
in the years 1950-1957 have been published by PeTRI (1958), but these observations
were mainly made north of 54 °N and their number was rather limited.

More recently, VAN STRAATEN (1961) used wind and wave data from Netherlands
lightvessels to derive certain characteristic parameters which were considered by him
as significant for the transport of sand in the coastal zone. He also gave a few tables
and diagrams on frequencies of winds and waves as reported by the lightvessels

* See list of references on page 123.
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Goeree, Texel and Terschellingerbank during the eleven years 1949-1959. Some
frequency tables on winds and waves as reported by the lightvessel Goeree in these
eleven years were also given by BAKKER (1962), primarily to serve the interests of
coastal engineers.

Some data on the average numbers and durations of occasions (spells) of waves
higher, or lower, than 5, 8 and 12 feet, respectively, for various locations including
those of the German lightvessels already referred to, have been given by KippPER and
JoserH (1963).

1.2 Positions and depths

The approximate positions and water depths of the lightvessels are given in the
next table 1. See chart on page 10.

TABLE 1

Approx. shortest
Latitude Longitude  distance from the Average

Name North East continental water depth
coast
Goeree 51°54’ 3°38 10 miles 22m
Texel 53°04" 4°27 10 miles 28 m
Terschellingerbank 53°29” 5°08’ 7 miles 23 m
Noord-Hinder 51°39 2°347 28 miles 36 m

The positions of the first three lightvessels have varied somewhat over the years,
but the deviations from the positions given have never been more than 3 miles for
Goeree, 4 miles for Texel and 1 mile for Terschellingerbank.

1.3 Period of observation

Most of the frequency tables (A to E) refer to the lightvessels Goeree, Texel and
Terschellingerbank and to the nine years 1949-1957. Regular visual observations of
wave parameters were not made until 1949. The period selected ends at 1957 because
after that year the method of reporting of waves was slightly altered (see below,
par. 1.5.2), so that the wave information on punched cards before and after 1 January
1958 cannot simply be processed together.

The position for the lightvessel Noord-Hinder, about halfway Vlissingen and Har-
wich, was unoccupied between 1939 and February 1953. Since then, observations
from this lightvessel are available, but the period 1953-1957 was considered too short
as a basis for frequency tables. Also, a comparison between these data and those
of the other three lightvessels would be less reliable. In some of the tables (F and I),
however, the period of observation has been extended to 1963 and the observations
of Noord-Hinder have been used as well.
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1.4 Observers

The observations were made and reported by the following captains and mates.

A. Bakelaar, H. J. van Bokhorst, A. Boon, J. Buis, J. Cupido, A. Dral, H. J. de
Dreu, N. H. Edcius, G. M. Felius, J. J. Fillerup, P. van der Gaag, A. Haarsma, J. C.
van der Jagt, Th. A. Jonkers, L. Kuiper, K. J. G. Lampers, J. Lap, S. van der Meer,
C. A. Reijtenbach, E. Roobol, L. G. van Saane, J. M. Vlaming, D. C. van de Velde,
M. G. A. Vierling, J. de Wit.

1.5 Methods of observation and reporting

The observations were normally made every three hours: at 00, 03, 06, 09, 12, 15,
18 and 21 h. G.M.T.

1.5.1 Wind

The wind direction has been observed and reported in tens of degrees with respect
to true North. (The magnetic variation was about 6 to 8 degrees).

The wind force has been estimated in Beaufort numbers in the usual way. These
Beaufort numbers have been reported, as well as the estimated wind speeds in knots,
on the basis of the W.M.O. conversion table (table 2). Wind speeds in knots have
not been used in this publication, however.

TABLE 2 Conversion table in use since 19461) (one knot = 0.515 metres/sec)

Beaufort number 1 2 3 4 5 6 7 8 9 10 11

Speed in knots 1-3 46 7-10 11-16 17-21 22-27 28-33 34-40 41-47 48-55 56-63
(height 10 metres)

Each wind force (Beaufort number) thus corresponds to an interval of the wind
speed scale, amounting to 5-7 knots for the wind forces 4 to 10.

1.5.2 Waves

The direction, the period and the height of the waves have been observed and
reported.

The average direction from which the waves come has been reported in tens of
degrees with respect to true North. In most cases the waves are typical wind waves

1) The actual (average) relation between Beaufort number and wind speed most probably deviates
rather substantially from this official table (see G. VerpLOEGH, K.N.M.I. Meded. en Verh. 66 (1956)
and 89 (1967): corrections should be applied to the numbers of knots given in the table, amounting
to (roughly) + 2 knots for the range 4-16 knots, + 1 knot for 17-21 knots, 0 for 22-27 knots, and
negative for higher wind speeds.

Added during proof correction: See also the extensive discussion on this point by H. WALDEN (1965),
Deutscher Wetterdienst Seewetteramt, Einzelveroff. Nr. 47, Hamburg.
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and the direction of the waves does not differ much from that of the wind; for differ-
ences between wave and wind directions, see tables E.

The average period of the higher, well-developed waves has been determined by
counting and has been reported as a code figure Py: Pw = 2 means 5 seconds or
less, Py = 3 means higher than 5 but no more than 7 sec., Py = 4 means higher than
7 but no more than 9 sec., etc.

The average height of the higher, well-developed waves in the centres of the wave
groups has been estimated by eye and reported to the nearest half metre. It is assumed
that this height approximates the so-called ‘significant’ wave height.

The foregoing applies whenever only one ‘wave system’ could be observed: pure
wind waves not mixed with swell, or pure swell with negligible local wind and chop.
In cases where the observers were able to distinguish two, simultaneously present,
different ‘wave systems’, they have estimated and reported the directions, periods
and heights for each of these. In the years 1949 to 1957 this occurred in some ten per-
cent of the total number of cases.

Since 1958 the observers have been encouraged to look out more sharply for swell
waves under the local sea, and to report whenever possible, first ‘sea’ and secondly
‘swell’. As a result, there was a notable increase in the percentage of reports with
two wave groups.

Almost without exception the observers have reported clear values for wave direc-
tion, period and height, also at night, at least for ‘sea *waves, though the instruction
left them free to report ‘confused’ waves and waves of “indeterminate’ period or height
if conditions did not permit reliable observations.

It must be admitted that the accuracy of the visual wave observations in general
cannot be high. In recent years many wave measurements have been made with a
wave-recorder (floating accelerometer type, DORRESTEIN (1959)) on the lightvessels
Goeree and Texel, and a comparison, made by Grum (1959), between measured and
visually observed wave characteristics (daylight observations) has indicated that in
85 to 90 percent of cases the visually observed wave height did not deviate by more
than 20 percent from the measured ‘significant’ height and that on the average there
was no appreciable systematic deviation. For the cases where the heights of two
simultaneous wave systems were reported, the measured heights turned out to coincide
in general more closely with the largest of the two visually observed values, than with
the root of the sum of their squares.

1.6 Summary of the tables

The frequency tables A to E inclusive are presented for the three lightvessels Goe-
ree, Texel en Terschellingerbank separately.

In the following, by ‘frequency’ is always meant ‘relative frequency’, that is, a
ratio between two numbers of observations, unless indicated otherwise. In the tables
A and C a frequency is the number of all observations of certain winds or/and waves
made in a given time period divided by the total number of observations made in the
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same time period, and then it is identified with the estimated fraction of time that
these winds or/and waves have occurred.*)

Directions of winds and waves have been grouped into 12 sectors of 30 degrees,
often indicated by their average direction in tens of degrees.

Wave periods have been grouped into 5 intervals bounded by the values 5, 7, 9
and 11 seconds.

Expressions like ‘waves of 4 metres and higher’, etc. will often occur, Since the
wave heights have been reported to the nearest half metre, the exact meaning of such
expressions is: waves higher than 33 metres, etc.

In the tables A, B and C, showing frequencies in parts per thousand ,a zero means:
one or more observations, but less than 0.5 parts per thousand; a blank means: no
observations; annual figures, based on 26296 observations or a little less, and lower
than 1.5 parts per thousand have been given with one decimal (then 0.0 means: one
observation).

TaBLES A.  Frequencies (fractions of time) of waves of certain height and direction,
(pag. 40-52) per month and for all months together.

TaBLEs B 1. Relative frequencies of waves of certain height and period per wave
(pag. 53-59) direction sector and for all directions together.

TaBrLes B 2. Relative frequencies of waves of certain height and period for one of
(pag. 60-62) three selected wave direction sectors and for summer and winter half-
year, respectively.

TasrLes C 1.  Annual variation of frequencies (fractions of time) of waves from a

(pag. 63-65) certain direction and with height: above 13 m, 23 m and 3% m, res-
pectively. (The information is also contained in the tables A, apart
from small rounding errors).

TaBLE: C 2. Annual variation of frequencies (fractions of time) of winds from a
(pag. 66-68) certain direction and with force at least 4, 6 and 8 Beaufort, respecti-
vely**).

TasLEs C 3. Annual variation of frequencies (fractions of time) of waves with height
(pag. 69) below or above certain values. (The information is also contained in
the tables A, apart from small rounding errors).

TaBLES D 1. Numbers of (simultaneous) observations of certain wave height and
(pag. 70-77) wind force, for four selected wind direction sectors respectively, and
for summer and winter half-year, respectively.

* This is permissible, since the observations were made regularly every three hours and since phase-
locked periodic fluctuations with a period of three hours in the wind or wave quantities studied can
be assumed to be negligibly small: such a fluctuation corresponds to the eighth harmonic of the daily
variation, which is small in itself.

** Prequency data on winds of force 10 and more, included in the tables C 2 for force 8 and more,
refer to the fifteen years 1949 to 1963 incl. and were derived from the tables 1.
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TABLES D 2.
(pag. 78-79)

TasLEs D 2.
(pag. 78-79)

TaBLES E.
(pag. 80-87)

(upper part). Mean wave heights associated with winds of certain force
and direction, for summer and winter half-year, respectively.

(lower part). ‘Equivalent’ wave heights associated with three wind
forces and twelve wind direction sectors, for summer and winter half-
year, respectively. ‘Equivalent’ has been defined here with respect to
frequency of being exceeded: during winds blowing from a given wind
direction sector, winds of force 4 or higher and wave heights in excess
of the ‘equivalent’ wave height associated with force 3 to 4 occurred
during equal fractions of time.

Numbers of observations grouped with respect to wave height and
difference between wave and wind directions, for winds of force 4 and
higher blowing from four selected wind direction sectors, respectively,
and for summer and winter half-year, respectively.

The tables F, G and 1 refer to the fifteen years 1949 to 1963 inclusive, so far as the
lightvessels were stationed at their positions.

TaBLES F 1.
(pag. 88-89)

TaBLES F 2.
(pag. 90-91)

Maximum reported wave heights per individual month, with mean and
standard deviation per calendar month, for four lightvessels separately.

Maximum reported wind force per individual month, with mean and
standard deviation per calendar month, for four lightvessels separately.

The tables G and H are given for the lightvessel Goeree only.

TaBLEsS G 1.
(pag. 92)

TaABLES G 2.
(pag. 93)

TaBLEs G 3.
(pag. 94)
TABLES G 4.
(pag. 95)
TaBLES G 5.
(pag. 96)

TaBLES G 6.
(pag. 97)

TaBLEs G 7.
(pag. 98)
TABLES G 8.
(pag. 99)

Annual variation of numbers of occasions (series of observations) with
wave height above 13 m, 23 m and 3% m, respectively, and of durations
exceeding given values.

Annual variation of numbers of occasions (series of observations) with
wind force at least 7, 8§ and 9 Beaufort, respectively, and of durations
exceeding given values. :

Annual variation of numbers of occasions (series of observations) with
wave height below 3 m and below Z m and of certain durations.

Annual variation of numbers of occasions (series of observations) with
wind force 3 or less and 2 or less and of certain durations.

Annual variation of total duration per month of occasions (spells) with
wave height below 2 m and below 4 m and lasting one half day at
least: mean values and scatter in individual years.

Annual variation of total duration per month of occasions (spells) with
wind force 3 or less and 2 or less and lasting one half day at least: mean
values and scatter in individual years.

Same as G 5 but now only series of observations lasting one day at
least were taken into account.

Same as G 6 but now only series of observations lasting one day at
least were taken into account.
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TaABLE H. Annual variation of frequencies (fractions of time) for 1949-1957 incl.

(pag. 100) and 1949-1963 incl., respectively, of winds with force at least 4, 6 and
8 Beaufort, respectively, and of waves with heights below 3 m and
above 1% m, 24 m and 3% m, respectively.

TasLe 1 1. Gives selected series of simultaneous wind and wave observations from

(pag.101-119) all lightvessels present, extracted from the logbooks, for the years 1949
to 1963 inclusive. We have selected all periods with wave height 5
metres or more and/or wind force 10 (‘storm’; Nederlands: ‘zware
storm’) or more reported by at least one of the lightvessels, except those
with only one such observation from only one of the lightvessels. The
latter have been collected in TABLE I 2. The series of observations in
table I 1 have been extended by one preceding and by one following
observation not obeying the criterion mentioned.

1.7 Some details on the method of preparation of the tables

The rough frequency tables of waves and winds, as derived directly from the meteor-
ological punch cards, have shortcomings due to three complicating factors.

1. in some ten percent of all observations during the years 1949 to 1957, two wave
systems were reported;

2. the lightvessels have not been at their stations all the time; during the years 1949
to 1957 they have been absent for 4 to 7 percent of the time;

3. in afew cases the observers were not able to report reliable estimates of the wave
parameters, especially in stormy weather.

These three factors will be dealt with consecutively in par. 1.7.1, 1.7.2 and 1.7.3.

1.7.1 In the frequency tables A, B, C1, C3, DI and E every observation, including
those with two wave groups, must be represented by one wave height, one period or
one direction only. These parameters should be such that the ‘wave situation’ is cha-~
racterized in the best possible way.

The tables A were first made mechanically, so that all cases with two wave groups
were represented by the first group only. Then these tables were corrected by applying
changes of wave height and/or direction individually in all cases with two wave
groups where this was deemed necessary. The parameters of the second wave group
were taken instead of those of the first group: (1) if the second wave height was 14 m
or more and larger than the first wave height; (2) with equal heights of 14 m or more,
if the second wave period was larger than the first wave period; (3) with equal heights
of 14 m or more and equal periods if the second wave direction deviated from the
wind direction more than the first wave direction. It was not considered worth while
to correct all cases where both wave heights were 1 metre or less. Obviously, the
effect of these corrections was to increase the frequencies for the higher wave heights
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and periods at the expense of the frequencies for lower heights and periods. The
work was facilitated by the use of mechanically made, chronological lists of all wind
and wave observations with two wave groups.

The total numbers of observations that were corrected in this way are 296 for
Goeree, 277 for Texel and 163 for Terschellingerbank. These numbers are roughly
one percent of the total numbers of all observations.

For the tables B, corrections of this kind were considered to be less necessary; so
they were not applied here. _

The tables C 1 and C 3 are based on the same corrected numbers as the tables A.
Since no corrections were made for wave heights of 1 metre or less, it is realized that
the tables for the lower wave heights contain a small systematic error.

The tables D 1, like A, were first made such that all cases with two wave groups were
represented by the first group only. Then these tables were corrected by increasing
the wave height individually in all cases where the wave height of the second group
was larger than that of the first group, without further restrictions. The tables D 2
were derived from the corrected tables D 1; values are given only when based upon
4 observations at least. The ‘equivalent’ wave heights were determined from graphical
plots of the cumulative numbers of observations of the tables D 1 versus wave height.

The tables E, which bear upon selected wind directions only, were first made
mechanically for the observations with one wave group only. They were completed
manually with the aid of adequate chronological lists of wind and wave observations
with two wave groups. For each observation the wave group with the highest waves
was taken into account or, if the heights in both groups were equal the wave group
with the higher period was taken into account or, with equal heights and periods in
both groups, the wave group with the largest deviation between wave and wind direc-
tion was taken into account. The percentages of the processed observations with two
wave groups were 11-14 for the directions 050-070°, 14-26 for 110-160°, 8-13 for
200-220° and 5-7 for 290-310°.

1.7.2 The second complicating factor arises because each of the lightvessels has been
absent from its station during a small fraction, of the time, so that many of the fre-
quency tables do not refer to the complete combination of months which these tables
are supposed to refer to. Also, the periods of absence are different for the various
lightvessels. When frequency tables of two lightvessels are compared, some bias might
thus be introduced. The simplest way to minimize this shortcoming is, for the time
intervals of absence of a lightvessel, to substitute the observations of another light-
vessel. It was decided to apply this procedure (simple in principle but rather laborious
in practice) for the tables A (and C 1) and C 2, but not for the tables B, D and E.
The following table gives, for each lightvessel, the periods with observations lacking
during one day at least, together with the name of the lightvessel whose observations
were taken as a substitute.

For comments on possible errors introduced by this substitution procedure, see
below, par. 1.8.



19

TABLE 3
Period with Lightvessel Number
Lightvessel no substituting of
observations observ.,

Goeree 1949 June-20 -July 23 Texel 260
Goeree 1949 Oct. 5 -Oct. 10 Terschellingerbank 42
Goeree 1950 June 15 -July 13 Texel 225
Goeree 1951 April 12-May 23 Texel 328
Goeree 1953 May 16 -May 19 Texel 25
Goeree 1954 Aug. 31 -Sept. 24 Noord-Hinder 200
Goeree 1954 Sept. 25-Oct. 15 Texel 168
Texel 1949 Sept. 19-Nov. 4 Terschellingerbank 369
Texel 1950 Aug. 31-Nov. 16 Terschellingerbank 619
Texel 1951 July 10 -Aug. 1 Terschellingerbank 180
Texel 1953 Apr. 8 -May 8 Terschellingerbank 242
Texel 1954 Aug. 12-Aug. 14 Goeree 19
Texel 1954 Aug. 14-Sept. 24 Terschellingerbank 333
Texel 1955 June 3 Terschellingerbank 8
Terschellingerbank 1949 Nov. 18-Dec. 22 Texel 269
Terschellingerbank 1950 Aug. 9 -Aug. 30 Texel 175
Terschellingerbank 1951 June 19 -July 10 Texel 165
Terschellingerbank 1954 June 1 -Aug. 11 Texel 576
Terschellingerbank 1954 Aug. 12 Aug. 14 Goeree 19

1.7.3 Wave heights and periods were not reported, and sometimes the waves were
reported as ‘confused’ by the lightvessel Texel during a few gale periods, mainly in
January 1954 and 1956 and in December 1954, on 31 occasions in all. Since the omis-
sion of these occasions of mostly high waves would notably affect the tables A for
Texel, the missing wave heights and directions have been rated a posteriori, with the
help of preceding and following observations and of the wind data of Texel and of
the wave data of other lightvessels. In the table T 1 the major part of the rated wave
heights have been given, in parentheses. In one similar case the wave height was
rated for Goeree (7 Nov. 1952). The rated values then were included in the tables A
(and in the tables C 1), but not in the tables B, D and E.

1.7.4 Tables F. The maximum reported wave heights and wind forces per month
were taken from the meteorological logbooks. In all cases where two wave groups of
different height had been reported, the higher value was taken. When two wave groups
of equal height had been reported, that height was taken.

Maximum data for months in which observations were lacking for one day or
more have been taken from the nearest of the other lightvessels and then placed in
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parentheses if there existed a possibility that the maximum wave height of the month
had occurred in this period of no observations.

1.7.5 Tables G. These tables, given for the lightvessel Goeree only, were derived from
12 auxiliary tables which were prepared by direct reference to the logbooks. There is
one auxiliary table for each calendar month; each of these tables gives chronologically,
for 15 individual months consecutively, all reported wind force values 3 or less and
7 or more on one line, and directly below all wave heights of £ m or less and of 2 m or
more. For all reports with two wave groups, the same convention was adopted as
described in par. 1.7.4. For the highest wind forces and waves the direction sector has
been indicated too.

In the tables G, data on uninterrupted series of three-hourly observations with the
wave height or the wind force obeying a given criterion have been presented. Such
series have been loosely called: ‘occasions’ or ‘spells’, with the implication that the
criterion has been obeyed continuously from beginning to end. It is assumed that
this implication is correct in the majority of cases.

Series running from one month into the following month have been incorporated
with the month in which the series started, but in counting the numbers of observations
in the series (as was necessary for the compilation of the tables G 5-G 8) every obser-
vation has been reckoned to its ‘own’ month.

For the tables G 1 the convention was adopted that two series of observations with
wave height above H metres (H = 13, 23, 3}), separated by one or more observations
with wave height H — % metres only, were counted as one occasion with wave height
above H metres. For the tables G 2 the convention was adopted that two series of
observations with wind force N or more (N = 7, 8, 9, 10), separated by one or more
observations with wind force N — 1 only, were counted as one occasion with wind
force N or more. Similar conventions were not adopted for the tables G 3 to G 8.

1.7.6 Tables H. The wave height frequencies were derived from the auxiliary tables
discussed in par. 1.7.5, the wind frequencies from the year-books of the K.N.M.L.
(see list of references).

1.8 Some comments on the choice and the design of the tables

The reader might have missed frequency tables on waves of certain period and
direction, or on combinations of certain wave periods and wind forces, irrespective
of wave height. In our opinion, however, such data on wave periods without wave
heights are comparatively less interesting; indeed, there exists a rather close corre-
lation between wave height and period, as has been extensively illustrated in the tables
B.

The tables C have been given to demonstrate the annual variation of wave heights
and wind forces, and the tables C 2 allow a comparison to be made between frequen-
cies of wind forces for the nine years 1949 to 1957 and for earlier or later periods.

Some comments on the design of the tables D1, D2, E and F have also been given
in the discussion below: paragraphs 2.8, 2.8.2, 2.9 and 2.6.
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The tables D 1 and D 2 have been given for suammer and winter half-year separately,
in order to show any differences between the relation between wind force and wave
height in summer and in winter; such differences might be expected because of diffe-
rent fetch and duration conditions.

A similar consideration has led to the preparation of tables B 2 for three selected
wayve direction sectors: one sector around SE in which direction the fetches are short
for all three lightvessels considered ; one sector around SW from which direction main-
ly warm air masses (with the air warmer than the water) are moving over the sea; and
one sector around NNW which is characteristic for cold air masses (with the air colder
than the water).

The substitution procedure as outlined in par. 1.7.2 was not applied to the tables
D and E because, for a given wind direction and force, the waves at the different light-
ship locations may be significantly different. For strong winds and gales from easterly
directions the waves near Noord-Hinder and, to a lesser extent, Terschellingerbank
are expected to be higher than those near Goeree and Texel. For strong winds and
gales from southerly directions the waves near Noord-Hinder and Texel are expected
to be higher than those near Goeree and Terschellingerbank. For strong winds and
gales from westerly directions the waves near Noord-Hinder may be lower than those
at the other three locations.

The tables F, G and I have been presented also because of their possible application
for practical purposes. As for the numbers of spells of low waves and weak winds,
given by the tables G 3 and G 4, one cannot yet compute from these tables the proba-
bilities of experiencing such spells in a given individual month, because the spells
cannot be treated as if they were statistically independent events. For this reason the
tables G S to G 8 have been added.

In the tables F and G, no discrimination whatever has been made with respect to
wave or wind direction. For low waves and weak winds (tables G 3 to G 8), directions
are less important. For the high waves and gales, separation into a number of wave
and wind direction sectors would obviously have increased the volume of the tables
F, G 1 and G 2 considerably. There are, however, two other objections against such
a separation: (1) any devision into a small number of relatively large direction sectors
is more or less arbitrary; (2) during most ‘occasions’ of high waves and gales a shift
in wave and wind direction occurs which can be quite substantial. It was considered
that sufficient information on the directions of high waves and gales can be found in
the tables A and I.

The table I 1 is the only one giving information on simultaneous observations from
all lightvessels considered during gale periods, including the worst ones of the fifteen
years 1949 to 1963.




2 DISCUSSION OF RESULTS

Only the most important conclusions to be drawn from the tables will be presented
in the following. By plotting the data in various ways, probably some more conclusions
could be drawn; this has not been done here.

2.1 Some general remarks

All of the monthly and annual relative frequencies and other data presented in the
tables refer to a specified set of years (either 1949-"57 or 1949-°63), but all of them may
be assumed to be applicable to some extent to any other set of years. In particular,
for practical purposes, it may be claimed that all tables have a certain predicting
value.

However, as everyone knows, the parameters characterizing the weather in a parti-
cular calendar month (say: August) vary widely from year to year, and the same is
true for the frequencies of certain winds and waves, maximum wind forces or wave
heights, numbers of occasions with certain winds and waves etc. Some data on this
scatter in individual years is given in the tables F 1, F 2 and G 5-G 8. It is, therefore,
obvious that average relative frequencies or other parameters over a number of years
will always depend on the years that were used in the averaging.

This gives rise to the question: what is the degree of reliability of the values given
in the tables when applied to other years than those used in the averaging? It is clear
that each of the smaller numbers given in the twodimensional tables A, B, D and E
has a very low significance in this respect. Cumulative frequencies, as may be derived
from these tables and as actually given in the tables C, in general are more reliable in
this respect so far as they are based on larger numbers of observations.

2.1.1 Reliability of the relative frequencies presented in the tables C

The possible differences in relative frequencies for different sets of years are de-
monstrated for the lightvessel Goeree by the table H, in which monthly frequencies
of certain wind forces and wave heights over the nine years 1949-1957 and over the
fifteen years 1949-1963 have been put together. There is no reason to be alarmed by
the rather large differences which appear in certain places in this table, but the table
may help to make the reader conscious of the limited reliability of the frequency
values given in the tables C, when he attempts to use these values for another set of
years.

From listings of the frequencies of certain wind forces and wave heights for every
individual month from 1949 to 1963 it could be deduced that the root mean square
(rms) deviations of these frequencies of wind forces 3 and less, and of wave heights
below % metres, for each particular calendar month, are of the order 30 to 50 percent
of their average value. For example, August, wind forces 3 and less: average number
of observations 113, total number of observations per month 31 X 8 = 248, thus
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average relative frequency 113/248 = 457 0/ = 1000 — 543 9/¢o (comp. table H);
computed rms deviation 45.6 observations or 45.6/113 = 40 percent of the average
value, maximum relative frequency 191/248 = 770 9/go (August 1949), minimum
relative frequency 24/248 = 97 9/g0 (August 1957).

For the frequencies of wind forces 6 and more and of wave heights above 13 metres
in individual months the rms deviations are of the order 50 to 70 percent of their
average value, for the frequencies above 23 metres they are 60 to 140 percent of their
average value.

Then, if for each particular calendar month the frequencies of certain winds or
waves in individual years may be considered as mutually uncorrelated ‘stochastic’
elements taken from a ‘population’ which is constant (‘homogeneous’) during an
interval of, say, one hundred years (this is very nearly true), the rms deviation of the
average frequency over nine years from its ‘true’ value would be 1/4/ 9 or one third
of the values mentioned above. The frequencies given in the columns B of table H
would have rms deviations which are 4/9/15 or 0.78 times those of the frequencies of
the columns A.

2.1.2 Comparisons between different lightvessels and between different time periods

The differences found between frequencies and mean values etc. of winds and waves
for different lightvessels or for different time periods (sets of years) can be expected
to be partly real, that is, caused by the differences in position of the lightvessels or
by actual deviating conditions in different time periods, and partly due to slight
systematic differences between the observers on board the different lightvessels as
they express their non-instrumental impressions in Beaufort numbers and wave
heights. Since in general the differences found are small, it is not easy to state the
extent to which they are real.

The term ‘real’ used in the above paragraph presupposes the existence of a fictitious
‘ideal’ standard observer, using always exactly the same criteria. As for wind force,
however, it should be remembered that even with such an ‘ideal’ observer no strict
relation exists between reported wind force and average wind speed at a certain height
and that even the average relation between wind force and wind speed for a given
location could slightly depend on local conditions.

For the lightvessels off the Dutch coast in the period 1910 to 1939 VERPLOEGH
(1956-1959) found only small differences in the wind frequencies for the different
positions from Noord-Hinder to Terschellingerbank (except for the lower frequencies
of strong winds and gales reported by the lightvessel Maas which was stationed only
8 miles off Hook of Holland). He also found differences between the mean wind
vectors in the mentioned period and in earlier periods, such differences being con-
sidered by him as real because they were very similar for the various lightvessels. The
differences were interpreted by him in terms of variations in the frequencies of various
circulation types.

In order to judge the ‘reality’ of differences found between frequencies, mean values
etc. of the observed winds and waves, we can obviously apply two principles:
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1. differences found for different time periods obtain a higher probability of being
real, if they are similar for various lightvessels;

2. differences found between different lightvessels are probably real if similar dif-
ferences are found for previous time periods.

Regarding the first of these statements, if certain differences between frequencies in
two different sets of years are found to be probably real in the sense just described
(examples will be given in par. 2.2.2), quite another question is whether or not it
will be justified to assume that the frequencies in both sets of years can still be consi-
dered as averages of elements taken from the same population in the statistical sense
(comp. the previous par. 2.1.1). Statistical tests to decide on such questions have not
been carried out.

In the following we shall mainly resort to the second principle mentioned above.

The data derived from the wind observations of German ships (MARKGRAF and
BINTIG, 1954) show an increase of the average wind force and of the frequencies of
strong winds and gales over the open North Sea when going from the Channel north-
ward to about 56° North, but also show in most instances a decrease of these quanti-
ties when approaching either the British or the continental coast. This increase and
decrease are most pronounced in the months September to April and are slight or
non-existent in May to August.

- Similar effects can be safely assumed to exist a fortiori for the frequencies of the
higher waves, because of the restricted fetches for certain directions in the Southern
Bight and in the sea areas closer to the coasts, and because of the shallower depths in
such areas. An obvious decrease of the frequencies of high waves from West to East
along a line at about 54° North joining the German lightvessel S 2 (3°32’E) and the
lightvessels in the German Bight was found by RoLL (1956).

2.2 Moderate and strong winds and gales
2.2.1 Frequencies, general (tables C 2, see also table H)

The tables C 2 for each lightvessel show the typical well-known features:

(1) the highest frequencies of moderate and strong winds and gales are found in
Nov. to Jan. incl.;

(2) the lowest frequencies are found in May and June;

(3) the highest frequencies of wind forces > 4 and > 6 are found for the directions
SSW to WNW;

(4) the highest frequencies of wind forces > 8 are found for the directions WSW to
NW.

It is typical that for all three lightvessels November is the month with the highest
frequencies of wind forces 4 and more, whereas December is the month with the high-
est frequencies of wind forces > 6, > 8 and > 10.
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2.2.2 Comparisons of frequencies (tables C 2)

The lightvessel Goeree shows higher annual frequencies of wind forces > 4 and
= 6 than Texel and Terschellingerbank. It appears that the major differences occur
for the direction sectors 24 (SW-WSW) in the months April to August incl. and 03
(NNE-NE) in the months March to August inclusive.

The differences between Texel and Terschellingerbank are less conspicuous. In
September and October the monthly frequencies of wind forces >4 and > 6 for
Texel are markedly higher than for Terschellingerbank and then especially for the
sectors 21, 24 and 27 (SSW to W). During most of the year the frequencies of these
wind forces for the sectors 21 and 24 (SSW to WSW) are higher for Texel than for
Terschellingerbank, but especially in the months August to December.

As for the frequencies of wind forces > 8 the three lightvessels show no outstan-
ding differences. Texel shows the highest gale frequency.

In order to be able to discuss the ‘reality’ of the differences mentioned above as to
frequencies of wind forces regardless of direction the following comparative table 4
has been compiled from different sources. The data of Goeree can be compared with
those of the former lightvessel Schouwenbank, those of Texel with those of Haaks
and those of Terschellingerbank with those of the former lightvessel of that name.
Some published German data are also included in order to extend the comparison.

TABLE 4 Parts per hundred ( fractions of time)

Wind Season Netherlands lightvessels German vessels
force NH |Schb Gr |Hks Tx [Tb()Tb(2)) A B S2 EIl
4 and more |Winter 58 145 66 |53 64 |53 61 68
Spring 37 |32 51 |33 45 |35 43 49
Summer 34 {33 50 129 42 |29 41 42
Autumn 51 |44 65 48 67 [49 60 61
Year 45 |39 58 (41 54 |41 51 55 47
6 and more |Winter 22.9 14.6 24.2,19.0 23.0|17.4 22.0| 29 31
Spring 92| 83 85| 7.3 72| 7.2 80| 16 15
Summer 74| 69 94| 54 56| 47 49| 12 11
Autumn 18.9 153 21.017.9 20.3|16.3 19.1} 21 26
Year 14.9 1114 158(12.2 140[11.3 13,5} 19 21 154
8 and more |Winter 54| 27 41| 41 43| 3.3 41| 9 9 2.6
Spring 1.1 07 08} 1.0 09} 0.6 09| 3 3 0.9
Summer 07| 09 09 0.6 05| 03 06| 2 1 0.9
Autumn 40| 28 21| 39 27| 33 18, 6 8 3.1
Year 28| 1.8 20| 24 21| 19 19| 5 5 32 19
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Explanation (table 4):

NH : Lightvessel Noord-Hinder, 51°37'N, 2°36'E, 1910-’16 and °20-’391)
Schb : Lightvessel Schouwenbank  51°47'N, 3°273'E, 1910-’14 and °21-'341)

Gr . Lightvessel Goeree, 51°54'N, 3°38’E, 1949-572)
Hks : Lightvessel Haaks, 52°57%'N, 4°184'E, 1910-’14 and *19-°391)
Tx : Lightvessel Texel, 53°04'N, 4°27'E, 1949-°57%)
Tb (1) : Lightvessel Terschellinger-
bank 53°27’N, 4°494E, 1910-'14 and °21-391)
Tb (2) : Lightvessel Terschellinger-
bank 53°29'N, 5°08'E, 1949-’57%)
A : German ships, sea area between Dover and 53 °N, many years?®)
B : German ships, sea area 53-54°N, 4-6°E, 1906-’14 and °20-'39%)
S2 : Lightvessel S 2, 54°004'N, 3°32'E, 1947-°53%)
E1l : Lightvessel Elbe 1, 54°00'N, 8°10%’E, 1924-°576)

Winter: December, January and February; etc.

References (table 4):

1) G. VERPLOEGH (1956-1959), see list of references on page 123
2) This publication

%) Deutsches Hydrographisches Institut (1965), Nordsee-Handbuch Sidlicher Teil (Nr. 2007),
page 78, Hamburg

4) H. MARKGRAF and P. BINTIG (1954), see list of references on page 123

5) J. RIcHTER 1954 — Ueber die Hiufigkeit der Windstiirken bei °S 2°, Der Wetterlotse 6 (68/69),
pp- 77-80, Hamburg

8) J. RicHTER (1962) — Ueber Stiirme und ihre Hiufigkeit an der deutschen Nordseekiiste, Der
Wetterlotse 14 (186), pp. 140-3, Hamburg '

The table indicates, first, a general increase between 1910-’39 and 1949-’57 in the
frequencies of wind forces > 4 in all seasons and of wind forces > 6 mainly in autumn
and winter. For the frequencies of wind forces >> 8 an increase is indicated in winter
and a decrease in autumn. Since these trends are apparent for all lightvessels conside-
red they may be real (for the sets of years considered), at least, for a major part.

The higher annual frequencies of wind forces > 4 and > 6 of Goeree with respect
to the northern lightvessels were not found for Schouwenbank and thus may not be
real. From a plot of the annual frequencies of wind forces >4, > 6 and > 8 for
Goeree and Texel versus wind speed it can be shown that the differences between both
lightvessels could be completely attributed to systematic differences in the interpret-
ation of the observers on board both vessels if there was an average difference of
0.6 and 0.7 knots, respectively, in the wind speeds corresponding to the transition
between force 3 and 4 (about 11 knots) and between 5 and 6, (about 22 knots), res-
pectively. These differences correspond to roughly one tenth of a degree in the
Beaufort scale, which is rather small indeed.

However, both Goeree and Schouwenbank show a notably lower annual variation
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of these frequencies than the northern lightvessels and show higher frequencies of wind
forces > 4 in summer, higher frequencies of wind forces > 6 in spring and
summer and lower frequencies of wind forces > 8 than Texel and Haaks in
autumn and winter. As to wind forces > 6, similar differences are apparent from a
comparison of columns A and B in table 4. Thus these features are probably real.
Inspection of the tables for the former lightvessels in the original publication shows
that the differences just mentioned are mainly traced to the directions SW and NE,
and since this was also found for Goeree it can be assumed to be a real feature. This
would point to a certain ‘funneling effect’ in the Southern Bight for winds of forces
4 to 7 in summer.

The large differences in frequencies of wind forces = 4 in September and October
for Texel and Terschellingerbank were not found for Haaks and Terschellingerbank
in 1910-"39. However, both Texel and Haaks show higher frequencies than Terschel-
lingerbank for winds of forces > 4 and > 6 from South-West and > 8 from all direct-
ions for most of the year.

The table further indicates that the German ships sailing in the southern North Sea
have given appreciably higher frequencies of wind forces > 4, >> 6 and > 8 than the
Netherlands lightvessels including the lightvessel Noord-Hinder. These differences
appear too large to be ascribed only to the differences in positions and could be partly
due to systematic differences in the interpretation of the observers. The data given
for the German lightvessels are more in line with those for the Netherlands light-
vessels.

2.2.3 Numbers and durations of occasions (tables G 2)

An example illustrating the use of the tables G 2 is given with the first table.

It may be mentioned that similar statistics of ‘gale periods’ for the former light-
vessels in the years 1910-°39 have been published by VERPLOEGH (1956) (Part T) and
for Goeree in the years 1949-’54 by DORRESTEIN (1955).

Several conclusions may be drawn from the tables G 2. For example: both the
numbers of occasions (periods) with gales and their average durations are greatest
in the months October to February incl.; an average winter half-year will show
(6+9-+12+10-+-44-2)/15 or approximately 3 periods with wind force 8 or more and
lasting one day or longer; the longest duration observed in June, July and August
of a period with wind force 9 or more has been less than 11 days; in April there is an
estimated probability of 5/15 or one in three or less of experiencing a period with
wind force 7 or more lasting one day or longer, etc.

The decrease of the numbers with duration is of an exponential character. The
average durations decrease with increasing wind force.

It may be noted that the numbers of occasions with, for example, wind forces 7 or
more essentially equal the numbers of occasions with wind forces 5 or less, possibly
including wind forces 6 (cf. the end of par. 1.7.5), and that the total and average
durations of the latter periods could be estimated from the tables.
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2.3 Moderate and high waves

2.3.1 Frequencies, general (tables C 1, C 3, see also table H)

From the tables C 1 and C 3 similar conclusions may be drawn as from the tables

C 2 (par. 2.2.1), for example:

(1) the highest frequencies of moderate and high waves are found in December and
January;

(2) the lowest frequencies are found in June;

(3) for Texel, the highest frequencies of waves higher than 1 m occur for the direc-
tions WSW to WNW;

(4) for Texel, the highest frequencies of waves higher than 24 m and 33 m occur for
the directions WSW to NW.

2.3.2 Frequencies of three lightvessels compared (tables Cl, C3)

The lightvessel Goeree shows higher annual frequencies of wave heights > 14,
> 22 and > 3% metres than Texel and Terschellingerbank. For all three height cate-
gories the frequencies are highest near Goeree in April to December incl. and for
the first two categories also in February and March. It appears that the major differ-
ences between Goeree and Texel occur for the direction sectors 33, 36, 03, 06 (NW
to ENE) and 24 (SW-WSW).

Just as in the case of the wind frequencies (par. 2.2.2), the differences in annual
frequencies of Goeree and Texel probably do not constitute a real feature. From a
plot of these annual frequencies versus wave height it can be shown that the differences
between both lightvessels could be explained completely by systematic differences in
the interpretation of the observers on board both vessels if there was an average
difference of 12 centimetres in the reported wave heights for wave heights of about
1 metre, increasing to about 20 centimetres for wave heights of about 3 metres. In this
connection, it may be interesting also to mention the average wave heights reported
by each of the lightvessels, which can be computed from the tables A (all months, all
directions). These average wave heights are 1.20 metres for Goeree, 1.09 metres for
Texel and 1.08 metres for Terschellingerbank.

If the explanation suggested above for the differences in annual wave height fre-
quencies of Goeree and Texel is valid, the question arises: What would the average
ratios of the wave heights reported by both lightvessels to the ‘significant’ wave heights
be? Only rough comparisons with the results of simultaneous instrumentally measured
wave heights have been made: they indicate that this ratio for both lightvessels is
between 1.0 and 1.1 (see also par. 1.5.2.)

As for the differences in frequencies mentioned above for certain directions, these
differences might be real to some extent since similar differences for mostly the same
directions were found to be real for the wind frequencies (par. 2.2.2).

The differences between the annual and monthly frequencies of Texel and Ter-
schellingerbank are small. There are, however, rather conspicuous differences for
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some directions. For the direction sectors 21 and 18 (SSE to SW) the values of Texel
are higher in all months, which is immediately explicable from the difference in expo-
sure of both lightvessels. On the other hand, during most of the year the frequencies
of Terschellingerbank are higher than those of Texel for the direction sectors 09 and
06 (NE tot ESE), which is also explicable from the difference in position, and for the
direction sector 33 (NW to NNW), which could perhaps be explained from the
differences for both lightvessels in sea depths along the first 120 miles in these direc-
tions,

2.3.3 Numbers and durations of occasions (Tables G 1)

An example illustrating the use of the tables G 1 is given with the first table. Similar
statistics of periods of high waves near Goeree in the years 1949-°54 were given earlier
by DORRESTEIN (1955). Some graphs referring to the former lightvessel S2 (54°004'N,
3°32’E) and other German lightvessels were given by KrpPER and JosePH (1963).

The conclusions to be drawn from the tables G 1 are quite similar to those exempli-
fied in the discussion of par. 2.2.3. For exemple: per summer season (June, July and
August) the expected number of periods with wave heights above 1§ metres and lasting
three days or longer is (2 + 6 + 6)/15 or approximately one.

It may be noted that the numbers of occasions with, for example, wave height
exceeding 13 metres essentially equal the numbers of occasions with waves lower than
12 metres including observations with wave heights lower than 14 metres (cf. the end
of par. 1.7.5), and that the total and average durations of the latter periods could be
estimated from the tables.

2.4 Weak winds and calms
2.4.1 Frequencies, general (tables C 2)

Since the frequencies of wind forces 0 to 3 inclusive necessarily are the complement
of the frequencies of wind forces 4 and more, the reader may be referred to the dis-
cussions given in paragraps 2.2.1 and 2.2.2.

2.4.2 Numbers of occasions (tables G 4, G 6, G 8)

Examples illustrating the use of the tables have been given with the tables. The
reader may draw several conclusions from the tables G 4 similar to those discussed
in par. 2.2.3 for the tables G 2.

The tables G 6 and G 8 illustrate the wide variability in the total durations of weak
winds and calms. Winter months with higher durations than the summer average,
and summer months with shorter durations than the winter average are not uncom-
mon.

It should be noted that the 15 years considered obviously constitute a sample which
is rather too small to serve as a basis for the estimation of a frequency distribution




30

of durations, as has, in fact, been done in the tables G 6 and G 8. This explains the
somewhat irregular character of the tables. However, the estimation of probabilities
of certain durations for a particular month might be a little improved by an intelligent
interpretation of the numbers presented, and by considering also the data for the
preceding and the following months. Example (table G 6, wind force 3 or less): the
probability of experiencing a total duration less than 4 days in October might well
be one or two in 15, or of the order of ten percent.

2.5 Low waves and smooth seas

2.5.1 Frequencies, general (Tables C 3)

From the three tables C 3 it can be seen that the maximum frequencies of waves
lower than %, § and 14 metres occur in one of the months May, June or March. All
months from March to August inclusive show distinctly higher frequencies than the
other months. The minimum frequencies of waves lower than 1%, 2 and 1 metres
occur in one of the months November, December or January.

2.5.2 Frequencies of three lightvessels compared (tables C 3)

The lightvessel Goeree shows lower annual frequencies of wave heights below 2
and below 14 metres than Texel and Terschellingerbank. This is an extension of the
differences in frequencies for higher waves already discussed in par. 2.3.2, and this is
probably not a real feature.

On the contrary, the annual frequencies of calms and of waves lower than 4 metre
of Goeree are higher than those of Texel and Terschellingerbank. Goeree shows the
highest frequencies of calms in all months except July, and the highest frequencies
of waves lower than 1 metre in all months except February, July and October. It may
well be that these differences are, at least partly, real.

2.5.3 Numbers and durations of occasions (tables G 3, G 5, G 7)

HMlustrations of the use of the tables are given with the tables. The tables have been
constructed in a similar way to the tables G4, G 6, G 8 referring to periods with
weak winds and calms which were briefly discussed in par. 2.4.2. The conclusions to
be drawn are of a similar nature and the remarks made in par. 2.4.2 also apply here.

2.6 Extreme wind forces and wave heights

The tables F 1 and F 2 give maximum wave heights and maximum wind forces
as reported by each of the four lightvessels in every individual month. They allow
the reader to derive easily approximate frequency distributions for maximum wave
heights and wind forces and to draw up associated considerations of risks, for any
month or combination of months he may desire. The maximum values for every
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‘summer’, defined here as the period April to September inclusive, and for every ‘year’,
defined as the period July to June inclusive, have been included in the tables.

For all observations with wind forces 10 or more and with wave heights 5 metres
or more (or, above 4% metres), all related information on wind and wave directions,
wave periods and simultaneous occurrences on two or more of the lightvessels can
be taken from the tables I.

2.6.1 Extreme wind forces, general (tables F 2, I)

Alllightvessels show the highest average maxima of wind force in January, followed
by December and November. This means an extension of the trend outlined in par.
2.2.1 for moderate and strong winds. For all lightvessels June is the month with the
lowest average maxima of wind force; followed by May, April and July.

Wind force 11 (‘violent storm’; Nederlands: ‘zeer zware storm’) has been reported
approximately once every two years by all lightvessels. This is roughly the same
frequency as reported by the lightvessels in the years 1910-’39 (VERPLOEGH, 1956-°59,
Part I, page 68). Wind force 12 (‘hurricane’, Nederlands: ‘orkaan’) has been reported
in the years 1949-‘63 by Terschellingerbank only: on March 1, 1949 and on February
1, 1953. The number of “hurricanes’ reported by the formerlightvesselsin 18 to 26 years
in the period 1910-°39 varied between zero (Terschellingerbank) and three (Maas and
Haaks).

The standard (root mean square) deviations of the maximum wind forces appear
to be smaller for combinations of months than for single months, as is illustrated
in both columns to the right of the tables.

2.6.2 Extreme wave heights, general (tables F 1, I)

January and December are the months with the highest average maxima (for Texel
November also). June shows the lowest average maxima, except for Terschellinger-
bank, where in all months April to July inclusive the average maxima are practically
equal.

It should be remembered that the accuracies in the estimates of exceptionally high
waves necessarily are limited, because of less experience of the observers and because
of the less comfortable condition of ship and observers during storms or hurricanes
in many cases. One example in which the wave heights probably have been over-
estimated is given by the ‘twin-storms’ of December 22-23 1954, during which Ter-
schellingerbank (where the depth is less than 25 m) reported two series of observations
with wave height 9 metres (and wind forces 11 and 10; see table I 1). Texel reported
8 metres twice on December 23 but gave no wave height reports during the rest of
the period in which the storms were at their maximum (the missing data have been
replaced by ratings, see table I 1); Goeree reported 8 metres on December 23-24.
It would seem probable that the real maximum of the (significant) wave height near
all three lightvessels on these occasions was about 7 metres (implying individual waves
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that may reach 11-12 metres!) — but, obviously, it is not possible to know the true
values.

RoLL (1956), in his discussion of maximum wave heights in the southern North Sea,
concluded that maximum (significant) wave heights of about 8 metres would be a
reality in the relatively deeper areas some distance from the coasts, that is to say:
over a period of the order of ten to twenty years, as considered by him. It should be
recognized that the maximum wave height over a longer period, say 50 or 100 years,
would be somewhat higher. In this report we shall not dwell upon the extrapolation
problem involved here, and its difficulties (see, for an attempt to extrapolate the wave
height frequencies for the lightvessel Goeree, BAKKER (1962)).

The conclusions that can be drawn from the reports by the Netherlands lightvessels
in the years 1949-1963 do not conflict with the conclusion of Roll just mentioned.

2.6.3 Maximum wind forces and wave heights of four lightvessels compared

The tables F 2 show that the average maximum wind forces per year and per
‘summer’ for the northern lightvessels are a little higher than for Goeree and Noord-
Hinder, but the differences hardly seem significant. The latter holds too for the average
maximum wave heights reported by the different lightvessels.

2.6.4 A few outstanding cases (tables I)

It may be seen that the five most severe periods of storms or hurricanes and of high
waves in the 15 years considered have been:
1949: March 1;
1953: January 31 - Februari 1;
1954: January 16;

December 21-24;

1962: February 16-17 (especially in the north).

In all these cases the strongest winds and the highest waves came from WNW, NW
or NNW.

2.7 Relation between wave height and wave period (tables B 1, B 2)

The tables B 1 and B 2 are twodimensional relative frequency tables. They all
illustrate the well-known rather strong positive correlation between wave height and
wave period. From the tables, average wave periods for certain wave heights may
be estimated. The word ‘determined’ would be less appropriate here because of the
wide steps of the wave period scale (see par. 1.5.2). These steps, moreover, have been
poorly defined: it has never been clear, for example, whether the exact sense of ‘more
than 5 but not more than 7 seconds’ would be 5.1 to 7.0 seconds, or 5.5 to 7.4 seconds,
or something else. (The instructions on this point were clarified after 1957). In the
following it will be assumed that the period columns in the tables B 1 and B 2 can be
characterized by 4, 6, 8, 10, 12 seconds, respectively.
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2.7.1 Tables of three lightvessels compared for all directions together

The lightvessel Goeree not only has reported, on the average, waves a little higher
than those of Texel and Terschellingerbank, as has already been discussed in par.
2.3.2, but Goeree has also reported, on the average, somewhat higher wave periods,
as is shown by the higher totals of Goeree in the period groups 5-7 seconds and 7-9
seconds, and the lower total in the period group < 5 seconds. The average wave
period for all wave observations of Goeree is estimated from the tables to be 5.7
seconds, for the observations of Texel it is 5.3 seconds and for those of Terschellinger-
bank 5.2 seconds. It is hard to say to what extent the differences between Goeree and
Texel would be real; for the lightvessel Terschellingerbank, stationed a little closer to
the coast than the other lightvessels, a little lower average wave period appears
natural.

2.7.2 Dependence on wave direction (tables B 1)

When the tables B 1, e.g. for Texel, for typical seaward directions such as 290-340°
and for typical landward directions such as 110-160° are compared, it can be seen
that for the latter not only the average wave periods are lower, because the wave
heights are lower, but the average wave periods for equal heights also are lower. For
example, for wave heights of 11 metres (13 to 13 metres) the average period is about
6.5 seconds for the directions 290-310° and less than 5 seconds for the directions 110-
130°. The explanation is, obviously, that the latter waves are mainly still developing,
and are accompanied by stronger winds than the former waves which are mainly in
a more ‘mature’ stage, or may even be swell waves.

For the higher wave heights, 2 metres or more (above 13 metres), the average wave
periods for all three lightvessels are 7 to 8 seconds if the waves are coming from direc-
tions between 230 and 010° (SW to NNE) and 5 to 6 seconds if the waves are coming
from directions between 080 and 180° (ENE to S).

2.7.3 Annual variation (tables B 2)

The tables B 2 show a comparison between the relation wave height - wave period
for summer (May to October inclusive) and for winter (November to April inclusive).
It may be seen that for waves of given height and direction the average wave periods
in winter are only slightly higher than in summer in most cases, if the waves are coming
from seaward directions. There are no conspicuous differences between the relation
height-period in summer and in winter.

2.8 Relation between wind force and wave height (tables D 1, D 2)

The two-dimensional tables D 1 contain the numbers of certain combinations of
simultaneously observed wind force and wave height for three lightvessels separately,
and for summer half-year and winter half-year. These tables were made for all twelve
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wind direction sectors of 30 degrees but, since they all have a similar character, they
have been presented for four selected wind direction sectors only (the same as were
selected for the tables E). In all cases the strong positive correlation between wind
force and wave height is clearly illustrated.

For a given wind force, the scatter in wave height is largest for the wind directions
from the sea (290-310°) and smallest for the wind directions from the land (110-160°).
Observations of wave heights largely in excess of the mean wave height for the given
wind force and direction may partly represent swell waves.

The tables D 2 contain some information extracted from the tables D 1 for all
wind directions.

2.8.1 Mean wave heights for given wind forces and directions (tables D 2, upper part)

The tables D 2 show, for all wind directions, a more or less regular increase of mean
wave height with wind force. The effect of wind direction is most pronounced for the
higher wind forces, as could be expected. The highest mean wave heights are found
for the wind direction sectors 30, 33 and 36 (WNW to NNE), thése being the typical
seaward directions for all three lightvessels. The lowest mean wave heights have been
reported by ‘Goeree’ for the wind direction sectors 12 and 15, by Texel for the sector
12, and by Terschellingerbank for the sector 15, these being the typical landward
directions.

For the seaward sectors 30, 33 and 36 together the following comprehensive table
of mean wave heights has been compiled from the tables D 1. Some similar data from
two German lightvessels in the years 1949 to 1952 inclusive, for winds blowing from
the ‘northwestern quadrant’ and for the three wind force combinations 4 and 5, 6 and
7, and 8 and 9, respectively, as taken from RoLL (1956), have been added for compari-
son. (The positions of these lightvessels were given in the explanation to table 4 in
par. 2.2.2).

TABLE 5 Mean wave heights in metres for winds from WNW to NNE ( Netherlands
lightvessels) or from W to N (German lightvessels)

Su = summer half-year. Wi = winter half-year. Yr = whole year.

Wind- Goeree Texel Tersch.bank S2 Elbe 1
force Su Wi Su Wi Su Wi Yr Yr
3 0.85 1.0 0.85 0.9 0.85 0.85 - -

4 1.3 1.4 1.3 1.3 1.25 1.3 15 1
5 175 1.9 17 18 175 18 } : 1
6 2.3 2.4 2.2 2.15 2,25 2.3 }2 5 1.8
7 3.0 2.9 2.4 2.78 2.6 2.88 ’ :
8 3.3 34 3.05 3,25 3.0% 3.35 }3 6 11
9 4.0 4.15 3.9 3.7 - 4.15 : :
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Firstly, it may be seen from this table and from the tables D 2 that the mean wave
heights for a given wind force and wind direction in most cases are a little smaller in
summer than in winter, which could be expected from the generally shorter wind fetch-
es and durations prevailing in summer. It must be admitted, however, that these
differences between summer and winter are small throughout and not apparent in
many cases. In the following we shall mainly consider the winter data, because they
contain the bulk of the observations of the stronger winds and the higher waves.

On the whole, the mean wave heights for given wind forces reported by Goeree
are 0.1 to 0.2 metres higher than those reported by Texel (winter data), while those
reported by Terschellingerbank are only slightly higher than those reported by Texel.
It might well be that these differences can be completely attributed to small systematic
differences in the estimation of wind forces and wave heights by the observers on
board the different light vessels. Such differences could arise via a combination of the
effects already explained in par. 2.2.2 (for wind force) and in par. 2.3.2 (for wave
height). Both wind force and wave height would have been estimated systematically
a little higher by the observers on Goeree than by those on Texel, but since the effect
of the wave height would predominate the mean wave heights for given wind forces
would come out still a little higher for Goeree than for Texel.

The mean wave heights reported by the former German lightvessel S 2 agree quite
well with the Netherlands data, whereas the mean wave heights for the German light-
vessel Elbe 1 are distinctly lower, probably because of the more sheltered position
of this lightvessel.

For the wind directions away from the land, the approximate minima of the mean
wave heights (considered as a function of wind direction) have been assembled in the
following table 6, together with some comparative German data taken from the source
already mentioned in this paragraph.

TABLE 6 Mean wave heights in metres, for winds from the direction away from the
closest land ( Netherlands lightvessels) or from E to S (German lightvessels)

Wind force Goeree Texel Tersch.bank S2 Elbe 1
3 0.5 : 0.55 0.5% - -
: 23 et W Jui 05
5
: s 7 7 JeX 09
3 2;1 2._1 2._0 } 31 _

Because of the shortness of the fetches concerned (10 nautical miles for Goeree
and Texel, 7 nautical miles for Terschellingerbank) and consequently the shortness of
the characteristic adjustment times for the wind waves (three hours at most), and
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because of the relatively small importance of swell from other directions, the wave
heights given in table 6 for the Netherlands lightvessels can be assumed to approximate
the steady situation associated with a wind of the given force over the given fetches.

The mean wave heights for S 2 for winds from E to S are clearly higher and those
for Elbe 1 are lower; both facts are understandable in view of the positions of these
lightvessels.

2.8.2 ‘Equivalent’ wave heights (tables D 2, lower part)

As explained previously (par. 1.6), the term ‘equivalent’ has been defined here with
respect to frequency of being exceeded. For example: for Goeree, summer, there were
as many observations of winds of force 8 or higher from the direction sector 30
(namely: 19, see the appropriate table D 1), as there were observations of wave heights
in excess of about 3.2 metres with winds blowing from this sector (the table D1
gives 18 observations of wave heights above 3% metres and 49 of wave heights above
23 metres).

If the scatter in the wave heights for each given wind force was negligible, the ‘equi-
valent’ wave heights would be directly related to the mean wave heights for given wind
forces: for example, the ‘equivalent’ wave height associated with force 7 to 8 would be
approximately mid-way between the mean wave heights for force 7 and for force 8.
Actually, the ‘equivalent’ wave heights associated with wind forces 5 to 6 and 7 to 8
are a little higher, which can be understood from the scatter of the wave heights for
given wind forces in combination with the decrease of the frequencies with wind
force.

Most of the statements given in the previous paragraph (2.8.1) for the mean wave
heights, such as those regarding the dependence on wind direction, the small differen-
ces between winter and summer and the small differences between lightvessels, also
apply to the ‘equivalent’ heights.

The knowledge of these ‘equivalent’ wave heights for various locations is conve-
nient when it is required to estimate wave height frequencies for locations in similar
restricted sea areas anywhere in the world, where no long series of wave observations
have been made but where information on wind frequencies is available. This problem
then can practically be reduced to estimating the ‘equivalent’ wave heights, after
which the wind force (or speed) frequencies can directly be ‘translated’ into wave
height frequencies.

The estimation of ‘equivalent” wave heights for locations where no data on waves
are available is facilitated by the fact that experience has shown that these ‘equivalent’
heights in restricted sea areas appear to depend mainly on the geometry of the sea
area concerned, and hardly or not at all on the wind frequencies. The latter statement
is also confirmed by the small differences between winter and summer for the Nether-
lands lightvessels.

Off open ocean coasts the situation is less simple because of the frequent occurrence
of swell waves from distant storm areas in many cases.
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2.9 Relation between wind and wave directions (occurrence of swell waves) (tables E)

In a restricted sea area like the southern North Sea, one may generally take it for
granted that during moderate or strong winds there are no important differences
between the direction of the local wind and the direction from which the highest
waves are coming. But exceptions may occur.

The tables E have been presented to show the extent of differences between wave
and wind directions or, more specifically, the relative importance of typical swell wa-
ves which are at least as high as the more locally generated wind sea du1ing moderate
and stronger winds (see par. 1.7.1). Here, four wind direction sectors have been select-
ed: one sector around WNW which is toward the open sea for all lightvessels con-
sidered ; one sector around SE, the typical direction of winds from the land, when such
winds occur observable swell waves from other directions may be expected in many
cases; and two sectors around SSW and ENE for which wind directions the direction
of the dominant waves may be expected to be typically skewed toward the sea, because
of the situation of the Netherlands coast.

Some comments on the design and the method of preparing of these tables have
been given already in paragraphs 1.7.1 and 1.8. The direction differences have been
grouped into 12 intervals of 30 degrees; it will be understood that the plus sign means
the wave direction veers away from the wind direction and that the minus sign means
a backing of the wave direction with respect to the wind direction ; the columns farthest
to the right contain the observations for which the wave and wind directions were
almost opposite.

It may be noted that for the observations of any wave height in the tables E the
distribution of the simultaneously observed wind forces may be read from the tables
Dl1.

All tables E indicate that in the majority of cases the differences between wave and
wind direction are less than 20 or 30 degrees. All these cases thus probably represent
‘wind waves’ or ‘sea’. Only if the waves are too high or too long for the local wind,
should these waves be called ‘swell’. The relatively small number of observations with
direction differences in excess of 45 degrees according to the tables E point to cases
of ‘swell’ waves which are at least as high as the more locally generated ‘sea’ waves.

2.9.1 Average shift of wave direction with respect to wind direction

The tables E for all lightvessels show a notable average shift of wave direction with
respect to wind direction for the sector 050-070° (about ENE, a backing) and for the

sector 200-220° (about SSW, a veering), as expected in view of the situation of the’

Netherlands coast.

These average shifts may be estimated from the tables. The differences between
them for summer and for winter turn out to be negligible.

For the wind directions 050-070° the average angle of backing of the wave directions
from the wind directions is about 17° for Goeree, 12° for Texel and 8° for Terschel-
lingerbank. The average shifts decrease, however, if only the higher waves (that is,




38

also: the stronger winds) are considered. For the waves higher than 1% metres only,
the average angle of backing is 12°, 8° and 7°, respectively.

For the wind directions 200-220° the average angle of veering of the wave directions
from the wind directions is about 16° for Goeree, 12° for Texel and 14° for Terschel-
lingerbank. For waves higher than 12 metres only, again, the average shifts are lower:
11°, 6° and 11°, respectively.

2.9.2 Spread of wave directions for given wind direction

For all lightvessels the spread of wave direction is largest for the wind directions
110-160° (the directions from the land).

Just as for the average shifts, the differences between the spread for summer and
for winter are small, and the spreads decrease if only the higher waves are considered.

The percentages of the observations with direction differences less than 15 degrees
(represented by the columns ‘—1 to 4+ 1¢ in the tables E) vary from about 50 (Goeree,
wind directions 050-070° and 110-160°) to about 70. The percentages of the observa-
tions with direction differences less than 45 degrees vary from about 75 (Texel, wind
directions 110-160°) to about 95 (all vessels, wind directions 290-310°).



TABLES




40

TABLE A Parts per thousand (fractions of time)

January
2232 obs. Terschellingerbank
Wave All Direction of waves (tens of degrees) Calm
height direc- 36 03 06 09 12 15 18 21 24 27 30 33
(m) tions N E w S
0 28 3 3 4 2 1 3 3 1 1 2 2 4
+ 250 18 17 4 18 13 24 31 49 26 22 14 14
1 232 18 12 14 19 13 11 11 34 27 31 18 24
1% 188 11 15 8 26 2 3 4 25 20 34 15 26
2 158 8 7 3 28 1 0 2 15 22 35 17 18
23 81 7 3 3 3 3 2 8§ 23 11 19
3 32 8 1 3 1 4 8 7
3% 12 1 1 1 2 0 4 2
4 9 1 5 2 1
41 4 0 1 2
5 0 0
5% 1 1
6 2 0 0 0 0
> 6} 3 3
All 1000 74 56 38 96 31 40 51 133 108 162 94 114 4
TABLE A Parts per thousand (fractions of time)
January
2232 obs. Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 14 1 2 1 2 1 1 1 1 4 1 4
+ 238 25 30 12 21 12 19 19 37 18 16 6 25
1 231 14 18 4 17 4 14 15 37 32 25 22 28
1% 193 7 4 2 18 3 7 5 24 35 33 25 29
2 170 11 6 5 14 3 0 K] 31 22 33 15 24
23 86 9 2 2 5 0 4 7 10 23 12 11
3 33 4 0 1 0 4 2 7 7 7
33 15 1 1 1 1 4 5 2
4 9 3 1 3 3
4% 3 1 0 1 0
5 3 1 1 1
5% 1 1
6 2 2
> 61
All 1000 73 63 27 78 23 42 48 148 128 149 97 125 4
TABLE A Parts per thousand (fractions of time)
January
2232 obs. Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 43 3 3 3 3 0 1 4 1 1 0 1 4 17
3 189 10 16 11 17 7 16 20 34 13 6 9 30
1 237 8 19 17 26 9 10 15 48 19 20 26 21
13 232 5 24 11 8 7 2 3 57 36 33 24 23
2 149 6 8 9 14 2 1 30 22 25 15 18
2% 77 9 4 8 4 0 8 7 12 17 9
3 42 3 0 2 2 3 4 4 6 13 4
33 21 1 4 1 2 2 3 5 3
4 8 3 0 1 1 2
41 1 0 0
5 1 1
5% 1 1 0
6 1 1
> 6%

All 1000 46 77 59 75 24 29 47 187 103 109 113 114 17
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February
2032 obs. Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 73 11 10 3 1 4 7 5 3 1 6 2 2 15
3 276 21 26 5 16 11 21 32 35 24 30 25 29
1 293 17 25 17 20 16 14 17 46 43 32 24 25
13 202 13 26 16 25 3 8 8 19 23 24 19 17
2 92 4 7 5 12 2 1 13 11 14 14 8
2% 29 4 0 4 0 3 5 8 4
3 23 2 2 6 0 1 7 2
33 3 0 0 0 0 0 0
4 4 2 2
41 2 2
5
54 0 0
6
= 6% 1 1
All 1000 74 96 47 85 34 52 64 117 107 116 103 91 15
TABLE A Parts per thousand (fractions of time)
February
2032 obs. Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 31 4 3 1 2 1 1 0 3 2 4 2 6
1 327 31 37 18 17 30 23 18 47 20 22 25 38
1 274 20 19 17 12 6 8 14 52 31 30 33 33
1+ 202 17 26 14 12 3 0 7 33 23 26 17 23
2 110 4 8 2 11 5 26 9 24 14 7
21 41 3 1 6 9 3 6 7 5
3 6 0 0 0 1 1 2
3% 3 1 0 1
4 2 1 0 0
41 3 1 1
5
5%
6 0 0
> 6%
All 1000 80 95 52 61 40 33 45 171 89 115 100 115 6
TABLE A Parts per thousand (fractions of time)
February
2032 obs. Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
{m) tions N E S w
0 45 6 3 .1 1 0 1 1 3 4 0 2 2 17
1 242 28 31 5 9 9 21 17 35 27 19 22 19
1 266 25 25 12 7 5 9 26 52 37 28 10 29
14 217 21 26 16 13 1 6 39 40 17 15 23
2 137 12 11 13 10 1 25 13 24 7 19
21 64 5 4 14 7 2 5 4 8 6 7
3 21 2 3 2 0 0 1 2 3 6
31 6 0 0 3 1
4 2 1 0 0
41 1 1
5 1 1
5%
6
> 6%
All 1000 100 103 64 48 17 32 55 160 128 104 67 109 17
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TABLE A Parts per thousand (fractions of time)

March
2232 obs. Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 82 4 11 4 12 1 6 4 5 4 5 2 6 17
1+ 376 54 35 34 45 26 32 18 39 13 17 20 41
1 272 37 13 14 60 11 9 6 29 26 16 20 29
13 148 14 9 9 17 9 1 4 18 18 14 14 21
2 80 6 4 10 9 0 6 9 1 9 16
2% 29 1 0 3 5 2 3 3 3 8
3 6 2 1 1 2
33 3 2 1
4 3 0 0 1 1
4
5 0 0
5% 0 0
6
> 6% 1 1
All 1000 116 73 74 150 47 49 33 99 76 69 70 126 17
TABLE A Parts per thousand (fractions of time)
March
2232 obs. Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 87 4 11 1 8 4 8 8 6 4 2 2 2 271
3 383 45 39 33 52 34 31 21 34 20 12 23 39
1 248 37 15 11 26 7 21 11 23 16 20 20 41
13 169 26 4 9 15 3 6 3 23 25 13 18 23
2 65 8 4 5 2 9 16 4 10 7
2% 31 2 1 3 0 4 4 4 6 6
3 9 V] 0 4 4 1
33 1 0 0
4 3 1 2
41 1 0 0
5
5%
6
> 6} 0 0
All 1000 123 74 61 106 48 66 42 99 87 60 83 122 27
TABLE A Parts per thousand (fractions of time)
March
2232 obs. ‘ Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 126 15 10 4 4 4 7 6 3 4 7 2 7 54
3 277 43 36 20 19 12 31 16 30 20 17 9 24
1 276 36 47 23 26 18 21 11 26 24 10 10 24
13 150 19 22 12 13 0 1 16 21 15 13 18
2 91 11 6 10 1 1 9 17 7 6 23
23 49 4 3 6 7 12 4 3. 11
3 23 2 2 6 2 2 2 7
31 3 1 0 1
4 1 1
41 1 1
5
5%
6 0 0
= 6% 1 1

All 1000 130 124 76 63 34 60 35 97 101 62 45 120 54




April

2160 obs.

April

2160 obs.

April

2160 obs.

TABLE A Parts per thousand (fractions of time)

43

Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 81 3 11 6 5 2 3 6 7 8 5 3 4 18
+ 381 67 59 22 20 7 11 17 39 30 31 27 351
1 317 61 30 19 10 3 2 2 49 40 19 28 53
13 152 33 9 14 3 1 0 18 17 17 7 31
2 44 6 8 6 6 7 12
2% 17 2 1 0 6 5 2
3 8 0 1 4 2
33 1 1
4
4
5
5%
6
= 6%
All 1000 172 109 61 38 13 18 25 122 102 86 81 156 18
TABLE A Parts per thousand (fractions of time)
Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 84 6 11 2 3 2 6 3 1 9 4 3 2 33
4+ 382 8 67 15 18 11 13 13 32 32 33 11 51
1 307 71 34 10 4 o0 2 5 48 39 27 15 52
13 151 37 16 10 3 0 1 20 16 14 13 21
2 54 7 2 5 13 11 6 6 3
2% 13 4 0 2 3 4
3 7 1 1 0 1 3
31 2 1 1
4
43
5
5%
6
= 6%
All 1000 203 130 42 27 13 21 23 120 107 88 54 137 33
TABLE A Parts per thousand (fractions of time)
Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 86 14 6 2 3 0 4 4 5 5 4 0 2 37
¥ 226 56 34 12 4 1 10 7 16 17 40 7 23
1 310 80 69 11 7 1 2 4 21 43 34 12 26
15 222 47 31 7 2 0 2 30 34 19 7 21
2 106 20 32 7 17 11 5 13
2% 33 4 6 5 7 3 2 6
3 16 2 1 4 5 4
3% 2 2
4
4
5
5%
6
= 6%
All 1000 222 199 31 17 4 15 17 83 123 117 39 95 37
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TABLE A Parts per thousand (fractions of time)

May
2232 obs. Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 26 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 91 9 8 4 7 2 4 4 16 2 4 3 9 19
3 393 77 56 50 34 5 8 12 46 30 27 13 35
1 293 45 30 43 20 6 0 3 38 28 17 22 40
14 141 25 11 21 1 3 15 8 6 21 31
2 59 10 2 10 0 8 3 1 7 17
2% 14 4 0 1 1 8
3 6 1 1 4
3% 2 2
4
4%
5
5%
6
= 6%
All 1000 168 107 128 63 13 12 22 121 72 60 68 150 19
TABLE A Parts per thousand (fractions of time)
May Texel
2232 obs.
Wave All Direction of waves (tens of degrees)
heigt direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E ) S w
0 85 7 7 2 5 9 4 6 15 2 1 4 22
1 405 69 67 41 28 18 6 11 41 41 26 17 40
1 288 57 40 21 13 9 0 6 30 31 17 19 46
13 155 28 21 7 1 0 25 14 7 12 40
2 45 12 4 2 1 8 4 1 3 9
21 18 6 3 0 1 7
3 1 1
33 0 0
4 1 0 1
4%
5
5%
6
> 6%
All 1000 179 139 76 47 35 11 24 120 93 55 52 147 22
TABLE A Parts per thousand (fractions of time)
May
2232 obs. Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 116 9 12 2 3 2 3 5 7 5 13 2 11 43
3+ 282 78 46 11 13 1 4 9 17 28 30 15 29
1 316 60 73 12 11 4 3 7 25 57 22 9 133
14 172 50 46 4 2 0 0 6 24 9 9 19
2 79 34 6 2 2 15 3 5 11
21 25 8 9 2 0 1 5 1 2
3 8 0 0 6 0
33 1 0 0 0
4 1 0 0
4%
5 0 0
54 1 1
6
> 6%

All 1000 239 187 33 29 7 10 22 59 142 80 43 105 43




June

2160 obs.

June

2160 obs.

June

2160 obs.

45

TABLE A Parts per thousand (fractions of time)

Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 84 1 3 2 10 1 4 5 8 7 5 2 1 36
3 351 42 41 39 19 6 9 11 55 30 34 19 45
1 376 83 18 25 8 1 ' 3 40 35 43 43 77
13 145 34 2 7 0 0 20 17 18 14 32
2 42 6 1 3 2 12 6 12
23 3 0 1 1
3 2 2
33
4
4%
5
5%
6
= 6%
All 1000 166 65 73 38 7 13 19 127 92 115 83 167 36
TABLE A Parts per thousand (fractions of time)
Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 84 1 7 3 4 3 1 5 7 7 3 3 2 36
1 362 57 49 28 7 6 4 19 63 37 27 12 52
1 323 76 28 11 4 0 3 1 39 38 34 17 72
1+ 176 38 9 4 0 17 35 16 17 41
2 49 8 2 1 1 6 6 17 2 6
2% 5 1 1 0 1
3
3%
4
43
5
5%
6
> 6%
All 1000 180 95 46 16 9 8 27 134 124 99 51 174 36
TABLE A Parts per thousand (fractions of time)
Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 97 6 4 3 1 1 3 4 6 9 8 6 5 43
1 257 42 26 12 7 2 4 6 27 37 43 12 38
1 341 83 47 15 4 0 0 3 20 52 46 14 56
1+ 213 48 37 2 1 0 1 1 9 62 21 6 24
2 71 16 6 4 25 8 5 7
21 18 5 3 1 7 0 2
3 2 2
3%
4
4%
5
5%
6
> 6%
All 1000 200 122 31 14 4 8 14 67 194 127 43 132 43
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TABLE A Parts per thousand (fractions of time)

July
2232 obs. Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 82 8 10 2 12 3 1 5 5 2 3 1 4 26
3 332 56 28 22 18 6 9 8§ 30 58 39 21 39
1 338 61 19 15 17 1 1 4 35 49 49 37 50
1+ 168 27 4 5 3 22 38 30 17 22
2 51 7 3 1 6 7 12 7 9
2% 20 0 1 2 4 4 4 3 2
3 8 3 4 0 1
3%
4
43
5
5%
6 ,
= 6%
All 1000 159 65 43 52 9 12 17 104 162 137 87 125 26
TABLE A Parts per thousand (fractions of time)
July
2232 obs. Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 89 12 13 4 3 1 4 4 5 4 1 3 4 30
3+ 347 86 44 9 5 4 7 4 45 54 28 32 28
1 316 57 33 7 7 2 3 3 44 41 44 34 42
13 172 22 5 4 2 0 27 35 31 23 22
2 51 4 2 1 2 10 9 9 5 9
2% 17 2 3 4 5 1 3
3 7 3 3 1
3%
4
43
5
5%
6
> 6%
All 1000 182 97 25 18 8 14. 12 128 149 119 99 109 30
TABLE A Parts per thousand (fractions of time)
July
2232 obs. Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 70 10 5 5 3 0 2 2 6 3 2 4 5 22
3 273 53 47 8 6 2 5 9 24 41 29 13 35
1 285 59 39 4 7 3 3 15 54 45 18 39
1+ 186 26 33 0 2 1 1 12 52 24 14 20
2 118 13 12 2 0 10 43 15 7 17
2% 44 2 1 3 22 5 2 9
3 14 1 2 9 1 0
3% 6 4 2
4 4 1 2 1
4
5
5%
6
> 6%
All 1000 164 137 17 20 4 10 15 73 230 125 59 126 22




August

2232 obs.

August

2232 obs.

August

2232 obs.

TABLE A Parts per thousand (fractions of time)

47

Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 71 9 8 3 7 1 3 4 7 5 4 1 9 9
+ 397 48 34 30 25 11 11 26 107 53 31 19 57
1 275 32 4 7 12 1 2 6 35 66 36 34 39
14 155 8 2 0 0 1 2 30 40 24 25 22
2 63 1 2 10 25 18 5 2
2% 23 1 2 1 14 4 0
3 13 0 o0 9 2 1
3% 2 0 1
4 1 1
4
5
5%
6
= 6%
All 1000 97 49 44 44 13 18 38 136 191 137 91 133 9
TABLE A Parts per thousand (fractions of time)
Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 8 9 6 4 4 7 3 7 12 4 3 1 4 21
+ 375 64 46 17 19 9 8§ 19 59 43 36 14 41
1 255 46 7 5 7 1 0 5 41 47 30 30 34
14 167 13 3 0 2 34 48 35 15 17
2 72 3 2 0 13 25 15 5 10
2% 29 0 5 2 16 2 4
3 9 1 2 5 1
3% 4 1 2 1
4 0 0
4%
5
5t
6
= 6%
All 1000 133 64 28 31 17 11 34 166 170 142 70 110 21
TABLE A Parts per thousand (fractions of time)
Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 100 4 6 1 3 4 4 2 3 5 12 3 7 48
3 289 64 31 9 4 9 16 11 27 40 28 9 39
1 266 39 26 9 7 1 2 4 33 54 33 20 37
14 165 13 9 3 2 1 3 31 49 24 10 19
2 92 3 4 1 11 30 24 11 8
2% 49 1 0 5 21 10 4 7
3 26 1 12 8 3 3
3% 10 4 3 0 3
4 2 0 1 0
%
5
5%
6
> 6%
All 1000 125 76 22 17 13 23 22 112 217 143 63 122 48
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September
2160 obs.

September
2160 obs.

September
2160 obs.

TABLE A Parts per thousand (fractions of time)

Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 38 1 3 3 7 2 7 3 6 1 2 1 2
3+ 328 24 21 12 34 18 21 26 45 27 39 22 138
1 264 33 19 7 17 5 7 12 39 29 35 19 42
1+ 179 6 4 2 3 6 0 7 21 24 34 27 4
2 109 1 0 0 7 23 30 24 23
2% 63 1 5 15 21 13 8
3 8 1 3 1 1 2
31 11 4 4 3
4 1 1
4%
5
5%
6
= 6%
All 1000 68 47 24 61 31 36 48 123 127 168 108 160 2
TABLE A Parts per thousand (fractions of time)
Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 42 1 2 3 4 4 6 3 3 4 1 1 9
4+ 334 38 19 10 26 23 21 23 44 27 43 24 38
1 232 25 19 12 9 4 8 7 48 27 24 22 25
14+ 182 6 4 3 0 4 0 3 31 28 36 29 138
2 128 3 1 2 11 22 27 31 31
p23 62 1 5 13 21 12 10
3 12 1 6 3 1 0
31 6 0 2 4
4 1 1
44
5
5%
6
> 6%
All 1000 74 45 28 40 35 35 38 143 131 161 120 141 9
TABLE A Parts per thousand (fractions of time)
Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 67 4 7 0 2 3 5 4 4 4 1 3 2 28
3+ 223 43 34 8§ 13 10 19 14 23 17 13 11 17
1 249 21 26 18 14 9 10 9 35 35 24 19 29
13 194 10 10 6 4 3 0 3 23 38 34 26 34
2 159 6 7 3 1 1 2 28 29 23 30 31
2% 64 2 0 1 0 10 20 13 8 8
3 36 5 11 10 7 3
31 5 1 1 2 0
4 3 2 1
4
5
5%
6
> 6%
All 1000 8 85 37 35 25 36 32 132 154 119 107 123 28
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TABLE A Parts per thousand (fractions of time)

Qctober
2232 obs. Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 40 6 0 0 7 4 3 5 8 1 1 1 4
3+ 312 33 11 8 41 22 27 30 44 39 24 14 18
1 267 30 7 4 26 18 14 15 43 39 29 17 25
1+ 184 12 3 4 13 4 2 6 19 45 25 12 39
2 122 7 4 5 8 1 1 15 22 21 12 27
2% 58 2 1 2 2 7 12 13 18
3 13 0 3 1 4 4
3% 3 1 0 1 1
4 1 1
4% 1 1
5
5%
6
= 6%
All 1000 90 26 20 94 48 48 60 132 155 112 75 134 4
TABLE A Parts per thousand (fractions of time)
October
2232 obs. Texel
Wave Al Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 59 7 2 3 5 5 4 5 4 6 2 3 3 10
3 256 21 23 9 23 19 19 23 29 31 17 7 34
1 297 34 10 11 22 16 18 14 48 42 26 21 35
13 198 16 1 0 10 4 2 4 29 50 27 26 29
2 117 6 2 1 0 1 1 25 26 19 20 17
2% 45 2 2 2 0 2 3 8 8 9 8
3 21 2 2 0 4 1 6 5
3% 2 0 1 1
4 1 1 0
4%
5 1 1
5%
6
= 6%
All 1000 85 43 27 62 45 43 51 138 166 101 93 134 10
TABLE A Parts per thousand (fractions of time)
October
2232 obs. Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E s w
0 53 11 3 3 2 1 4 5 3 4 1 0 3 14
3 221 31 28 6 21 9 19 22 30 15 13 2 24
1 272 31 18 12 16 12 13 11 43 40 23 18 35
14 222 26 13 8 7 4 0 9 42 42 22 18 32
2 121 7 2 6 1 1 1 22 28 17 17 19
2% 57 2 1 3 2 11 14 8 6 9
3 34 1 2 2 2 4 7 7 9
33 9 1 0 3 5
4 7 1 0 2 3
41 1 1
5 1 1
5%
6
= 6%

All 1000 110 70 39 47 27 37 51 154 148 92 74 140 14
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November
2160 obs.

November
2160 obs.

November
2160 obs.

TasLe A Parts per thousand (fractions of time)

Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 20 1 4 1 5 4 1 0 1 2
+ 230 18 7 3 31 11 36 42 28 11 13 12 17
1 303 34 21 7 32 12 25 23 44 31 33 13 27
1+ 217 26 16 4 6 12 12 19 25 19 37 16 25
2 134 19 6 4 3 2 1 3 10 15 33 16 20
2% 64 12 1 1 3 4 11 9 15 9
3 24 1 2 3 9 9
3% 6 0 1 5
4 3 1 0 1
4%
5
5%
6
= 6%
All 1000 111 51 19 76 40 80 94 114 87 131 82 114 2
TABLE A Parts per thousand (fractions of time)
Texel_
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 25 4 1 3 1 2 3 3 3 0 5
+ 217 15 14 2 18 21 40 28 28 15 9 5 20
1 243 37 18 6 23 10 9 21 33 21 30 18 18
13 246 24 17 6 9 10 10 18 44 24 39 16 27
2 153 19 6 3 0 1 4 8 31 15 25 21 21
2% 65 8 1 3 11 11 10 9 11
3 33 6 0 5 2 7 7 6
33 11 2 2 1 4 2
4 6 0 3 3
4% 0 0
) 0 0
5%
6
> 6%
All 1000 114 56 18 53 43 67 81 158 91 125 83 106 5
TABLE A Parts per thousand (fractions of time)
Goeree
Wave All Direction of waves (tens of degrees)
height ditec- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 31 2 2 7 2 4 0 2 1 1 0 0 8
3+ 153 21 6 2 20 11 24 18 19 9 7 5 12
1 265 31 12 8 16 11 19 26 42 22 31 23 24
1+ 230 27 12 10 11 7 7 21 42 23 22 16 31
2 171 20 12 2 4 4 5 13 31 17 22 22 19
2% 84 14 9 1 5 13 9 12 9 12
3 39 9 3 4 4 6 6 8
31 17 2 0 0 1 6 6
4 6 2 2 1
43 3 1 1 1
5
5%
6
= 61
All 1000 129 54 27 57 35 58 83 154 86 103 90 116 8
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TABLE A Parts per thousand (fractions of time)

December
2232 obs. Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 32 1 1 1 3 3 6 3 1 3 3 6
1 237 7 8 4 23 13 26 27 39 29 25 21 16
1 270 7 8 7 23 17 19 21 45 43 35 18 26
13 174 11 5 2 5 10 4 9 20 28 34 26 19
2 142 3 2 5 1 1 3 4 18 22 48 11 23
21 78 2 1 4 2 15 17 24 6 8
3 30 1 1 0 5 2 13 5 2
3% 14 1 0 4 5 3 1
4 7 0 3 3 1
4% 2 1 1
5 4 1 3
5% 4 0 2 1
6 1 1
= 6% 6 6
All 1000 34 25 24 54 44 S5 68 145 146 193 109 96 6
TABLE A Parts per thousand (fractions of time)
December
2232 obs. Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 35 1 2 1 6 3 7 3 1 3 1 6
1 236 5 9 12 29 13 26 24 24 24 27 20 23
1 192 9 9 3 13 8 9 13 29 32 29 17 21
13 236 8 5 3 3 6 12 17 42 40 45 25 31
2 152 5 2 4 1 4 5 32 25 41 16 19
21 85 1 1 2 0 21 17 26 7 9
3 33 0 2 10 6 9 4 2
3% 12 5 7
4 4 2 2
4% 0 0
5 5 2 3 0
5% 4 0 1 2
6 2 0 0 1
> 6% 3 2 1
All 1000 29 26 27 46 33 55 66 161 151 192 99 107 6
TABLE A Parts per thousand (fractions of time)
December
2232 obs. Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S W
0 48 2 1 1 | 0 1 9 4 2 1 1 24
1+ 139 11 11 7 10 6 15 8 27 13 15 9 8
1 258 17 13 14 13 13 23 16 55 34 26 16 17
1%+ 213 16 4 5 1 2 13 10 54 30 38 23 17
2 173 10 13 10 1 4 4 28 29 39 19 17
21 89 2 6 1 0 0 19 16 20 10 14
3 42 1 1 0 0 9 5 12 6 7
31 15 2 8 5 0
4 8 0 4 4 0
43 5 1 3 1
5 1 0 1
5% 1 1
6 0 0
> 6% 5 2 3

All 1000 60 51 38 26 23 56 39 200 133 165 99 87 24
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All months
26296 obs.

All months
26296 obs.

All months
26296 obs.

TABLE A Parts per thousand (fractions of time)

Terschellingerbank
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 60 5 6 3 6 2 4 5 6 3 3 2 3 i3
1+ 322 39 29 20 27 12 20 23 42 31 28 19 33
1 292 38 17 15 22 9 9 10 40 38 31 25 38
15 171 18 9 8 9 4 3 5 21 25 25 18 27
2 91 7 3 4 5 05 07 1110 14 20 11 16
2 40 3 05 1.0 1.1 03 0.6 3 6 - 10 7 19
3 14 11 03 0.1 0.5 11 14 3 4 3
31 5 02 03 0.1 01 09 1.1 0.7 1.3
4 2 0.0 01 1.1 07 0.5
4% 0.7 00 02 03 02
5 0.4 01 02 0.0
5% 0.5 00 02 0.2
6 0.3 00 00 02 0.0
= 6% 1.0 03 05 02
All 1000 111 64 50 71 28 36 45 123 119 124 87 130 13
TABLE A Parts per thousand (fractions of time)
Texel
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 61 5 5 2 4 4 4 4 5 4 2 2 2 17
1 321 45 37 17 22 17 18 18 40 30 25 16 36
1 267 40 21 10 13 6 8§ 10 39 33 28 22 37
1+ 187 20 10 5 6 3 3 5 29 31 27 20 28
2 97 7 3 3 3 03 08 2 18 16 18 12 14
23 41 3 05 09 12 00 02 08 6 6 10 6 6
3 14 1.0 02 02 03 2 2 3 3 2
31 5 0.2 0.1 04 07 2 1.1 0.6
4 2 0.0 03 02 09 08 02
41 0.6 0.1 00 01 02 02
5 0.8 0.1 02 03 0.1
5% 0.4 0.0 0.2 02
[3 0.3 02 00 01
= 6% 0.3 0.2 0.1
All 1000 121 77 38 49 29 34 41 141 124 117 83 127 17
TABLE A Parts per thousand (fractions of time)
Goeree
Wave All Direction of waves (tens of degrees)
height direc- 36 03 06 09 12 15 18 21 24 27 30 33 Calm
(m) tions N E S w
0 74 7 5 2 3 2 3 3 4 4 4 2 4 30
+ 231 40 29 9 12 7 15 13 26 23 22 10 25
1 279 41 34 13 13 7 10 11 34 39 28 16 31
13 201 26 24 7 5 2 2 5 30 38 23 15 23
2 122 13 10 4 3 06 08 2 17 24 18 12 17
2 54 5 4 3 1.0 01 08 7 12 8 6 8
3 25 2 0.8 09 02 00 03 3 5 5 4 4
33 8 03 04 0.1 03 13 2 2 2
4 3 02 0.1 0.5 03 08 09 07
4% 1.1 0.1 0.1 02 03 04
5 0.4 01 01 02
54 0.3 0.1 0.1 0.1
6 0.2 0.1 0.0 00
> 6% 0.5 03 0.2
Al 1000 134 107 39 37 18 31 36 123 147 111 70 115 30




TasLes B 1 Parts per thousand

All months Terschellingerbank
All directions 24720 obs.

Wave All Period of waves (seconds)
height periods

(m) < 5 5-7 7-9 9-11 > 11
0 49 44 4 0.3 0.1 0.0
1 331 264 62 3 0.6 0.1
1 297 155 133 9 1.0 0.1
13 170 39 111 19 1.2

2 90 3 57 27 2

21 40 0215 22 3 0.1
3 15 0.0 3 9 2 02
3
4
4

s 5 01 07 2 1.3 0.0
2 01 2 05
3 2 01 13 05 04

All 1000 505 386 95 12 1.0

All months Texel
All directions ) 24033 obs.
wave All Period of waves (seconds)
height periods
(m) <5 57 79 9-11 > 11
0 54 50 4 0.4 0.1
3 338269 58 11 0.6 0.0
1 270 128 118 21 2 0.6
13 181 39 108 30 3 0.4
2 94 7 52 32 2 07
21 39 0314 22 3
3 15 01 2 10 2 0.0
31 5 0.8 3 1.1 0.2
4 3 01 2 03 04
= 4% 2 0.2 06 O.

All 1000 494 359 131 14 2

All months Goeree

All directions 24265 obs.

Wwave All Period of waves (seconds)
height periods

(m) <5 57 7-9 911 >11

0 46 35 10 0.6 0.2

e

238 159 67 12 0.2

1 288 120 141 26 0.6

14 205 30 141 34 07

2 125 1476 46 09 0.1

2% 56 0124 31 2 01

3 26 01 7 17 2 02

3% 9 08 6 2 02

4 4 01 2 09 04
= 4% 2 02 2 01

All 1000 346 467 174 11 1.3

53
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TaBLES B 1 Parts per thousand

All months Terschellingerbank All months Terschellingerbank
Direction of waves 350°-110° 2786 obs. Direction of waves 020°-040° 1630 obs.
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <557 799%11>11
0 45 33 11 0 88 74 14
1 358 187 161 9 1 3 447 351 91 6
1 342 93 225 20 3 1 1 268 133 129 7
14 161 21 112 28 0 14 133 33 85 15
2 56 0 33 22 1 2 47 4 33 10
23 27 5 18 3 2% 7 3 4
3 10 8 2 0 3 5 1 2 1
33 2 0 2 33 4 301
4 0 0 4
= 4% = 4%
All 1000 335 547 106 11 1 All 1000 594 355 48 2
All months Texel All months Texel
Direction of waves 350°-010° 2998 obs. Direction of waves 020°-040° 1855 obs.
Wave All Period of waves (seconds) Wwave All Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <5 57 79 9-11> 11
0 44 32 10 2 0 83 73 10 1
+ 381 197 146 35 3 0 1+ 476 375 80 20 1
1 317 89 170 54 3 2 1 270 130 112 25 2 1
13 162 28 94 35 5 1 13 115 24 68 19 4 1
2 60 4 27 23 4 2 2 45 8 29 8 1
2% 25 0 8 14 2 2% 7 2 5 1
3 8 0 8 0 3 4 4 1
33 2 1 1 34
4 0 0 4
= 43 = 4%
All 1000 350 455 170 20 4 All 1000 609 301 80 9 2
All months Goeree All months Goeree
Direction of waves 350°-10° 3243 obs. Direction of waves 020°-040° 2657 obs.
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <557 79 911>11
0 56 22 30 4 0 46 30 15
3+ 297 96 146 53 2 3 266 181 81 5
1 305 39 168 94 3 1 322 99 207 17
1+ 189 4 111 70 4 134 220 21 t71 28 O
2 101 47 52 2 2 97 2 65 29 0
23 37 i4 21 1 2% 34 16 18 1
3 12 0 11 1 3 8 3 5
34 2 1 1 33 5 5 0
4 1 0 o0 4 1 1
> 44 1 1 = 45
All 1000 160 519 305 16 All 1000 333 558 107 2 O
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TABLES B 1 Parts per thousand

All months Terschellingerbank All months Terschellingerbank
Direction of waves 050°-070° 1288 obs. Direction of waves 080°-100° 1855 obs,
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 9%11> 11 (m) <557 7-9 9-11> 11
0 49 43 2 5 0 89 89
3 388 370 16 2 3 384 370 14
1 305 207 95 3 1 313 247 64 1
14 156 61 84 9 2 1+ 118 42 73 2
2 76 64 12 2 74 7 58 9
2% 21 16 5 2% 16 12 4
3 2 2 1 3 7 7
3% 2 2 31
4 4
= 4% = 43
All 1000 681 277 40 2 All 1000 755 229 16
All months Texel All months Texel
Direction of waves 050°-070° 975 obs. Direction of waves 080°-100° 1172 obs.
Wave All Period of waves (seconds) Wwave All Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <557 799%11>11
0 83 81 2 0 91 91
3 453 412 40 1 1 459 447 12
1 249 156 90 1 2 1 258 203 54 1
14 124 25 92. 8 13 116 54 61 1
2 64 2 51 11 2 53 12 41
23 22 12 9 2% 23 4 19
3 6 2 4 3
31 33
4 4
= 4% = 44
All 1000 676 288 34 2 All 1000 811 187 1
All months Goeree All months Goeree
Direction of waves 050°-070° 1023 obs. Direction of waves 080°-100° 940 obs.
Wwave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <557 799%11>1
0 55 49 6 0 77 77
1 232 203 28 1 311 304 6
1 330 217 112 1 1 356 330 27
13 171 50 118 3 13 147 83 64
2 113 8 98 8 2 74 1 72 1
2% 76 1 63 13 2% 27 27
3 22 1 14 8 3 5 5
3% 33 3 3
4 4
= 4% = 4%

All 1000 529 439 32 All 1000 795 204 1
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TaABLES B 1 Parts per thousand

All months Terschellingerbank All months Terschellingerbank
Direction of waves 110°-130° 721 obs. Direction of waves 140°-160° 943 obs.
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <5 57 79 9-11> 11 (m) <557 79 911>11
0 7 T2 0 105 105
1 444 441 3 3 548 543 5
1 313 284 29 1 248 224 24
15 141 94 47 1% 80 53 27
2 17 15 1 2 19 6 11 2
23 12 12 2%
3 3
3% 3%
4 4
= 43 > 4%
All 1000 892 107 1 All 1000 931 67 2
All months Texel All months Texel
Direction of waves 110°-130° 725 obs. Direction of waves 140°-160° 865 obs.
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <5 57 79 9-11 > 11 (m) <5 57 79 9-11 > 11
0 144 144 0 124 124

¥ 555 550 5

ad

505 499 5 1

1 196 170 26 1 239 202 37
13 92 70 22 14 104 58 46
2 10 6 5 2 24 13 11
2% 1 1 21 4 1 3
3 3 3 3
31 31
4 4
= 4% > 44
All 1000 942 58 All 1000 897 102 1
All months Goeree All months Goeree
Direction of waves 110°-130° 464 obs. Direction of waves 140°-160° 808 obs.
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 9%11>1 (m) <557 79 911> 11
0 95 95 0 94 94
3 358 353 5 3 495 490 5
1 388 369 19 1 311 287 24
14 127 71 56 1% 74 57 17
2 32 2 30 2 24 4 20
2% 2% 1 1
3 3 1 1
31 3%
4 4
> 43 = 4%

All 1000 890 110 All 1000 932 68




All months

TABLES B 1 Parts per thousand

Terschellingerbank

All months

57

Terschellingerbank

Direction of waves 170°-190°

1166 obs.

Direction of waves 200°-220°

2932 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <557 79 911> 11
0 101 101 0 51 51
3+ 518 516 2 1+ 345 332 13 0
1 226 202 24 1 333 239 92 1
14 117 51 65 1 14 165 66 92 7 0
2 26 3 21 1 2 74 5 59 10
2% 11 11 2% 23 1 16 6
3 3 9 3 5
3% 3% 1 1 0
4 4
= 44 > 4%
All 1000 875 123 2 All 1000 694 276 30 O
All months Texel All months Texel
Direction of waves 170°-190° 1014 obs. Direction of waves 200°-220° 3476 obs.

wave All FPeriod of waves (seconds) Wave All Period of waves (seconds)
height periods ‘ height periods
(m) <5 57 7-9 9-11 > 11 (m) <557 79 911> 11
0 114 114 0 45 44 2
3 452 434 17 3+ 304 267 34 3 0
1 239 190 48 1 1 273 153 113 5 1
1L 120 47 67 6 1 13 194 50 124 19 1
2 50 7 37 5 2 2 122 12 77 30 2 1
21 17 9 8 2% 42 20 21 1
3 6 1 5 3 15 5 9 1
34 2 2 3L 3 2 1
4 4 2 1 1
> 4% = 43 2 0 1
All 1000 792 180 26 2 All 1000 526 378 90 6 1
All months Goeree All months Goeree
Direction of waves 170°-190° 938 obs. Direction of waves 200°-220° 3085 obs.

Wave All Period of waves (seconds) Wave Al Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <3557 79 911> 11
0 90 90 0 35 35
+ 370 369 1 1 206 193 12
1 314 277 37 1 283 191 91 1
14 142 81 61 1+ 250 68 173 9
2 53 3 49 1 2 139 2 113 24
2% 21 16 5 23 58 36 22
3 10 10 3 22 12 9 0 1
33 33 3 1 2 0
4 4 4 1 2 0 1
= 44 = 4% 1 1
All 1000 820 174 6 All 1000 489 440 68 2 2
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All months

TasLes B 1 Parts per thousand

Terschellingerbank

All months

Terschellingerbank

Direction of waves 230°-250°

2862 obs.

Direction of waves 260°-280°

3079 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 911>11 (m) <557 79 911> 11
0 25 22 3 0 28 27 2
+ 261 230 30 1 i 223 171 52
1 323 196 123 3 1 258 106 144 8 O
13 208 52 139 17 1 14 197 31 140 25 1
2 113 4 75 33 1 2 159 1 96 356 7
2% 51 0 24 24 3 23 84 25 54 5
3 12 0 4 4 4 3 27 5 16 5 1
31 6 2 1 2 31 8 3 5 1
4 1 1 4 9 0o 7 2
= 4% 1 1 = 4% 5 1 3 1
All 1000 506 399 85 10 All 1000 335 467 173 23 1
All months Texel All months Texel
Direction of waves 230°-250° 3032 obs. Direction of waves 260°-280° 2802 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <5 57 79 9-11>11 (m) <557 79 9-11>11
0 39 35 3 0 25 24 1
1 269 230 37 2 3 230 190 38 2
1 272 150 114 8 1 245 105 118 19 1 1
14+ 238 57 149 30 3 0 13 223 34 140 46 2
2 115 5 64 42 4 1 2 144 6 76 60 3
23 43 16 23 4 21 80 1 25 52 3
3 17 4 7 6 3 29 4 24 2
3% 6 2 3 1 34 12 2 8 2 0
4 1 0 1 4 8 0 4 1 2
> 4% 0 0 = 4% 4 1 1 2
All 1000 477 388 116 17 1 All 1000 360 406 215 15 4
All months Goeree All months Goeree
Direction of waves 230°-250° 3704 obs. Directionsof waves 260°-280° 2855 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 9%11>1 (m) <557 799%11>11
0 29 25 4 0 39 131 6 1
3 161 12t 40 3 19 120 74 3
1 268 119 145 5 1 249 65 175 9
14 255 33 199 23 14 214 12 167 34
2 160 1 112 46 1 2 158 88 70
23 81 0 40 40 1 24 70 23 46 1
3 35 11 22 3 3 45 12 29 4
3% 9 2 6 1 3% 19 1 13 4 1
4 2 2 4 7 5 1 1
= 4% = 4% 4 1 3
All 1000 299 553 143 5 All 1000 228 545 209 14 3




All months

TaBLes B 1 Parts per thousand

Terschellingerbank

All months

Terschellingerbank
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Direction of waves 290°-310° 2157 obs. Direction of waves 320°-340° 3301 obs.
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods

(m) <557 79911>11 (m) <5 57 79 9-11> 11
0 23 21 1 0 0 25 15 9 0 1 0
+ 221 121 93 5 1 1 264 130 121 9 3 1
1 281 82 182 14 4 1 292 65 204 21 2
13 197 11 144 35 7 13 206 15 151 39 2
127 1 62 356 8 2 115 2 64 45 5
23 81 24 48 9 1 2% 57 0 14 35 7
3 42 9 30 2 1 3 24 4 18 2
34 9 0 6 3 33 10 0 6 3 0
4 6 0 3 3 4 3 3 1
= 4% 12 8 2 2 = 4% 4 2 1 1
All 1000 237 516 204 39 4 All 1000 226 566 178 26 3
All months Texel All months Texel
Direction of waves 290°-310° 2025 obs. Direction of waves 320°-340° 3094 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <5 57 79 9-11 > 11 (m) <557 79 911> 11
0 29 27 1 1 0 21 13 8 1
+ 207 132 58 17 1+ 279 153 102 23 1
1 257 176 146 33 2 1 302 74 176 45 5 2
1+ 229 24 129 70 6 14+ 212 25 127 52 6 2
2 142 4 69 65 4 1 2 109 6 53 45 4 2
2% 68 16 44 7 2% 50 16 27 7
3 35 2 29 4 0 3 18 4 11 4
3% 14 0 9 3 1 3% 5 0 2 3
4 12 11 1 4 2 1 0 1
= 4% 8 4 4 = 4% 1 1
All 1000 263 421 282 30 4 All 1000 271 486 206 28 7
All months Goeree All months Goeree
Direction of waves 290°-310° 1761 obs. Direction of waves 320°-340° 2787 obs.

Wave All Period of waves (seconds)

Wave All Period of waves (seconds)

height periods . height periods
(m) <557 79 911> 11 (m) <557 79911>1
0 30 20 10 0 38 19 18 1
+ 148 .59 85 5 + 218 64 125 29
1 241 16 189 35 1 1 272 32 174 65 1
14 210 1 140 68 14 188 3 117 67 1
2 170 78 89 3 2 146 47 95 3 1
2% 85 19 S6 10 23 73 8 59 5 1
3 64 3 51 10 3 36 0 1 28 4 1
3% 27 2 18 7 1 3% 15 10 4 0
4 14 7 6 1 4 6 3 2 1
= 4% 13 1 10 2 = 4% 8 8
All 1000 97 526 329 45 5 All 1000 118 492 358 28 4
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Direction of waves 110°-160°

TaBLES B 2 Parts per thousand

Terschellingerbank

Summer: May—Oct.

Winter: Nov.—Apr.

1103 obs.

Wave All Period of waves (seconds) Wave All Period ‘of waves (seconds)
height periods height periods -
(m) <557 79 911> 11 (m) <557 79 911> 11
0 128 128 0 72 72
3 590 583 7 3 459 456 3
1 225 185 139 1 303 283 20
1% 50 21 29 13 135 96 39
2 7 2 5 2 24 5 16 3
23 2% 8 8
3 3
31 34
4 4
= 4% = 43
All 1000 920 80 All 1000 911 86 3
Direction of waves 110°-160° Texel
Summer: May-Oct. Winter: Nov.—Apr. 1062 obs.

Wave All Period of waves (seconds)
height periods
(m) <5 57 79 9-11 =11
0 230 230
3 500 493 7
1 233 196 37
1% 34 25 9
2 4 4
2%
3
33
4
= 41
All 1000 947 53

Direction of waves 110°-160°

Summer: May—Oct.

Wave All Period of waves (seconds)
height periods
(m) <557 79 911> 11
0 79 79
1 545 541 3 1
1 210 182 28
13 134 85 49
2 26 13 13
231 4 1 3
3 2 2
33
4
= 4%
All 1000 903 96 1
Goeree
Winter: Nov.—Apr. 849 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <5 57 79 911> 11 (m) <5 57 7-9 911> 11
0 149 149 0 67 67
+ 499 492 7 3+ 418 415 4
1 279 262 17 1 369 344 25
1% 69 45 24 14 106 71 35
2 5 5 2 38 5 33
2% 2% 1 1
3 3 1 1
31 3%
4 4
> 41 => 43
All 1000 948 52 Al 1000 901 99




Direction of waves 200°-250°

TABLES B 2 Parts per thousand

Tersch.bank

Summer: May-Oct.

2985 obs.

61

Terschellingerbank

Winter: Nov.—Apr.

2809 obs.

Wave All Period of waves (seconds) Wave Al Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <5 57 7-9 9-11 >11
0 45 44 1 0 31 29 2
1 328 310 17 1 1+ 277 251 26 O
1 311 218 92 1 1 345 217 124 4
1+ 191 68 114 9 13 181 49 116 15 1
2 83 6 62 15 2 104 3 73 28 1
2% 28 1 17 10 1 2% 46 1 23 20 2
3 10 0 4 3 3 3 11 4 6 1
31 3 1 2 31 3 1 1 1
4 4 1 1
= 43 = 41 1 1
All 1000 648 308 39 6 All 1000 552 368 76 5
Direction of waves 200°-250° Texel Texel
Summer: May-Oct. 3328 obs. Winter: Nov.—Apr. 3180 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <5 57 79 911> 11 (m) <557 79 911> 11
0 53 50 3 0 30 28 2
3 340 303 37 0 1 228 189 34 5 0
1 284 170 111 3 1 259 131 116 11 1
1# 204 60 126 17 1 14+ 227 46 146 31 3 0
2 85 11 51 22 1 2 157 6 94 51 5 1
2% 21 8 11 2 21 66 30 35 2
3 11 3 6 2 3 21 7 10 4
31 2 1 1 3% 7 3 3 1
4 0 0 4 2 1 1 1
= 41 = 41 2 0 1 0
All 1000 593 339 61 7 All 1000 400 432 149 17 1
Direction of waves 200°-250° Goeree Goeree
Summer: May-Oct. 3421 obs. Winter: Nov.—Apr. 3368 obs.

Wave Al Period of waves (seconds)
height periods
(m) <5 57 7-qg 9-11> 11
0 36 34 2
+ 194 167 27
1 278 157 118 3
1+ 236 54 168 13
2 144 1 113 29 0
2 6 0 43 25
3 32 11 18 2 1
3% 7 2 4 0
4 3 1 2
= 4% 1
All 1000 414 486 95 3 1

Wave All Period of waves (seconds)
height periods
(m) <557 79 911> 11

0 27 25 2

1 168 140 28

1 271 146 123 3

13 270 43 206 20

2 157 2 112 42 1

2y 72 34 38 1

3 26 12 14 1

3% 6 1 4 1

4 3 2 0 1
> 4%
All 1000 356 517 123 4 1
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TaBLES B 2 Parts per thousand

Direction of waves 320°-010°  Tersch.bank Terschellingerbank
Summer: May-Oct. 3380 obs. Winter: Nov.—Apr. 2707 obs.
Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 9-11>11 (m) <557 79 911> 11
0 38 27 10 0 0 29 18 10 0 1 0
+ 323 179 137 7 1 1 286 127 142 12 3 1
1 339 97 224 17 1 1 284 53 201 25 4 1
14 185 18 134 33 0 1+ 187 17 132 36 2
2 74 1 49 24 1 2 106 2 51 47 6
2% 28 12 12 4 2% 62 0o 8 47 7
3 9 4 4 1 3 28 0 24 3 O
3% 3 0 1 ] 3% 10 6 4 0
4 1 1 4 3 3 1
= 43 1 1 = 41 4 2
All 1000 322 569 99 10 All 1000 218 544 202 30 5
Direction of waves 320°-010° Texel Texel
Summer: May—Oct. 3284 obs. Wnater: Nov.~Apr. 2808 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <5 57 7-9 9-11> 11 (m) <5 57 79 911> 11
0 43 31 12 0 21 13 5 3
1 355 185 138 130 2 0 1 306 166 110 28 3
1 319 83 180 52 4 1 1 206 80 164 45 4 3
13 183 22 112 42 6 1 14 191 31 108 45 5 2
2 70 5 35 27 2 0 2 101 4 45 41 7 4
2% 25 6 16 3 23 51 0 19 26 6
3 4 1 3 0 3 25 4 17 4
34 1 0 1 3% 7 2 4
4 1 1 4 2 0 1 1
= 4% = 43 1 1
All 1000 326 484 171 17 2 All 1000 294 454 207 35 10
Direction of waves 320°-010° Goeree Goeree
Summer: May—Oct. 3269 obs. Winter: Nov.—Apr. 2761 obs.

Wave All Period of waves (seconds) Wave All Period of waves (seconds)
height periods height periods
(m) <557 79 911> 11 (m) <557 79 911>1
0 49 27 21 1 0 46 13 29 4
3+ 295 95 143 55 2 + 220 64 129 27
1 315 37 177 9% 4 1 260 34 164 62
14 184 2 116 62 3 14 194 4 112 76 1
2 104 47 54 2 1 2 143 48 93 2
2% 37 12 22 3 1 23 74 12 59 3
3 9 0 1 7 0 1 3 39 1 33 5
3% 5 3 2 0 3% 12 8 4
4 2 2 1 4 4 2 3
= 4% = 4% 9 9
All 1000 162 517 302 16 3 All 1000 116 493 363 28
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TaABLE C 1 Parts per thousand (fractions of time)

Wave height > 13m Terschellingerbank
‘ All Direction of waves (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan. 302 24 10 8 31 4 O 2 22 34 74 44 48
Feb. 155 1 10 5 23 2 1 13 15 24 33 18
Mar. 122 8 6 13 14 0 8 15 17 13 29
Apr. 70 8 9 6 14 16 17
May 81 14 2 10 O 8 4 5 9 29
June 46 6 1 3 3 15 6 12
July 79 8 4 3 13 15 16 11 11
Aug. 102 1 4 12 26 41 11 7
Sep. 192 3 o . 0 12 45 57 38 36
Oct. 198 9 5 5 8 1 4 17 32 34 31 51
Nov. 232 32 17 5 33 1 6 16 26 47 41 44
Dec. 287 7 4 9 1 1 3 6 38 45 9 40 35
Year 156 11 4 5 7 08 07 2 14 22 37 24 28

TaBLE C 1 Parts per thousand ( fractions of time)

Wave height > 13 m Texel
All Direction of waves (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan. 321 26 9 8 19 4 0 8 48 37 74 43 43
Feb. 167 7 10 2 17 5 35 12 34 26 19
Mar. 111 10 4 7 5 0 13 22 13 21 17
Apr. 76 7 2 5 18 12 9 12 12
May 66 18 4 5 1 9 5 4 4 17
June 54 8 2 1 1 7 7 18 3 6
July 76 5 2 1 2 16 16 14 7 13
Aug. 115 3 2 1 20 29 38 9 13
Sep. 210 4 1 2 18 44 57 44 41
Oct. 188 8 6 4 1 1 5 28 37 29 37 33
Nov. 269 34 6 3 01 6 12 49 28 46 44 40
Dec. 299 7 3 7 1 4 5 63 53 88 36 32
Year 163 11 4 4 4 04 09 3 27 22 35 24 24

TABLE C 1 Parts per thousand (fractions of time)

Wave height > 13 m Goeree
All Direction of waves (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan, 300 19 16 18 22 2 5 47 34 49 52 36
Feb. 232 20 18 30 18 4 31 19 39 17 36
Mar. 170 17 9 17 1 1 22 32 13 12 46
Apr. 156 25 40 12 25 20 12 23
May 115 43 15 4 0 4 28 6 7 13
June 92 21 9 10 34 9 5 9
July 186 15 13 2 0 16 79 24 9 25
Aug. 180 4 4 1 17 67 46 20 20
Sep. 267 8 7 4 1 1 2 46 60 47 49 42
Oct. 231 11 8 11 1 1 3 37 47 31 35 46
Nov. 322 48 21 6 4 4 5 18 49 31 41 46 49
Dec. 342 13 21 11 1 5 4 56 52 83 51 44
Year 216 20 15 4 06 09 3 28 43 30 23 32
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TaABLE C 1 Parts per thousand ( fractions of time)

Wave height > 23 m

Terschellingerbank

Direction of waves (tens of degrees)

All
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan. 64 9 2 4 4 17 16 11
Feb. 34 3 3 6 1 4 10 6
Mar. 13 0 2 2 2 2 4
Apr. 9 0 1 4 3
May 8 3 1 4
June 2 2
July 8 3 4 0 1
Aug. 16 0 0 9 2 4
Sep. 20 1 7 6 1 5
Oct. 18 0 4 1 5 6
Nov. 34 1 0 2 4 11 15
Dec. 67 2 1 0 5 7 24 23 4
Year 24.3 14 0.6 0.2 05 1.3 25 63 64 53
TABLE C 1 Parts per thousand ( fractions of time)
Wave height > 23m Texel

All Direction of waves (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S W

Jan. 65 5 0 1 1 10 4 19 16 9
Feb. 15 0 0 0 4 4 6
Mar. 14 0 1 4 4 4
Apr. 9 1 1 0o 2 5
May 3 1 2

June

July 7 3 3 1

Aug. 14 2 2 7 3

Sep. 20 2 8 8 1 0
Oct. 26 2 2 0 4 2 8 8
Nov. 51 8 0 8 2 12 13 8
Dec. 62 0 2 10 12 20 13 4
Year 24.1 1.3 02 02 03 31 3.0 67 55 35

TaBLE C 1 Parts per thousand ( fractions of time)
Wave height > 24 m Goeree

All Direction of waves (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S W
Jan. 74 4 4 2 4 3 9 6 13 20 9
Feb. 31 3 3 2 0 1 1 7 3 10
Mar. 30 2 2 6 4 3 4 1
Apr. 18 2 1 6 5 4
May 11 0 0 7 3 0
June 2 2
July 24 1 3 15 4 0
Aug. 39 1 16 11 4 6
Sep. 44 8§ 11 11 1 3
Oct. 52 1 4 2 4 4 7 13 17
Now. 65 14 3 5 5 7 15 17
Dec. 79 1 1 0o 0 9 8§ 25 22 13
Year 39.2 22 13 09 03 00 03 38 67 43 43 7.6
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TaBLE C 1 Parts per thousand ( fractions of time)

Wave height > 33 m Terschellingerbank
All Direction of waves (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S W

Jan. 19 2 12 4 1
Feb. 8 2 2 3
Mar. 5 0 0 1 3
Apr.

May

June

July

Aug. 1 1
Sep. 1 1

Oct. 2 1 1
Nov. 3 1 0 1
Dec. 23 1 6 15 1
Year 5.2 0.0 02 19 21 10

TABLE C 1 Parts per thousand ( fractions of time)

Wave height > 33 m Texel

All Direction of waves (tens of degrees)

Month direc- 36 03 06 09 12 15 18 21 24 27 30 33

tions N E S W

Jan. 17 5 1 7 4

Feb. 6 1 2 2

Mar. 4 1 0 0 2

Apr.

May 1 0o 1

June

July

Aug. 0 0

Sep. 1 1

Oct. 2 1 1

Nov. 7 0 1 3 3

Dec. 18 0 4 10 2

Year 4.8 0.0 05 03 1.6 1.7 0.7

TABLE C 1 Parts per thousand (fractions of time)

Wave height > 33 m Goeree
All Direction of waves (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S W

Jan. 12 1 3 0 4 1 2
Feb. 5 1 0 3
Mar. 4 1 3
Apr.
May 2 0o 2
June
July 4 1 2 1
Aug. 2 0 1 0
Sep. 3 2 1
Oct. 9 1 1 0 3 3
Nov. 9 3 3 2
Dec. 22 0 5 11 S
Year 6.0 0.3 0.1 06 03 12 18 1.6
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TaBLE C 2 Parts per thousand ( fractions of time)

Wind force > 4 Terschellingerbank
All Wind direction (tens of degrees)
Month direc- 3 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan. 659 29 28 26 64 36 32 45 89 80 109 66 55
Feb. 518 21 27 36 58 43 24 56 63 52 71 36 30
Mar. 452 31 22 29 75 34 26 20 48 48 46 30 41
Apr. 442 52 57 37 16 8 12 16 70 44 38 29 53
May 406 56 34 48 31 6 8 7 50 43 32 26 65
June 377 42 29 30 12 5 2 6 64 54 53 31 50
July 429 37 20 17 18 6 8 8 67 83 76 50 38
Aug. 424 14 7 8 19 4 10 23 72 100 88 45 34
Sep. 554 12 20 9 17 20 20 44 70 90 102 73 79
Oct. 573 30 11 12 43 30 34 53 68 108 74 55 57
Nov. 678 42 31 25 34 38 70 97 60 52 104 54 69
Dec. 666 17 17 14 23 33 40 77 108 95 134 67 40
Year 514 32 25 24 34 22 24 37 69 71 71 47 51
TaBLE C 2 Parts per thousand ( fractions of time)
Wind force = 4 Texel
All Wind direction (tens of degrees)
Month direc- 3 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan. 670 27 26 25 55 35 35 45 92 93 115 74 48
Feb. 569 26 29 32 70 30 27 44 8 62 77 54 37
Mar. 462 30 20 20 76 29 35 21 54 52 48 30 47
Apr. 480 72 64 45 17 6 7 14 82 44 44 26 39
May 404 51 40 42 30 8 10 15 53 41 31 29 55
June 378 36 38 24 13 1 5 7 57 71 46 29 44
July 442 33 31 15 11 4 8 7 81 8 8 41 43
Aug. 433 19 8 13 16 6 4 20 8 9 8 40 37
Sep. 635 15 17 15 21 19 17 43 88 113 130 81 75
Oct. 671 31 16 12 37 36 37 67 114 133 71 64 47
Nov. 702 42 34 29 44 34 61 8 8 56 103 75 359
Dec. 683 13 15 18 26 22 39 67 112 125 134 75 38
Year 544 33 28 24 34 19 24 36 8 8 81 51 49
TABLE C 2 Parts per thousand ( fractions of time)
Wind force = 4 Goeree
All Wind direction (tens of degrees)
Month direc- 3 03 06 09 12 15 18 21 24 27 30 33
tions N E S W
Jan. 667 20 39 49 53 30 25 67 136 62 81 69 36
Feb. 601 21 43 67 56 18 27 66 8 70 60 37 48
Mar. 504 28 60 56 44 32 29 23 62 68 23 24 55
Apr. 534 75 126 31 17 4 5 19 62 75 42 23 57
May 488 74 112 39 24 8 6 16 34 74 30 27 43
June 466 80 74 23 8 0 4 9 46 112 42 26 40
July 537 51 55 9 15 3 5 10 56 155 72 49 58
Aug. 509 2 31 17 14 3 9 24 80 136 81 50 43
Sep. 608 23 25 26 31 16 16 29 97 106 108 80 51
Oct. 619 31 26 25 41 23 27 45117 93 77 58 54
Nov. 728 53 38 26 49 40 42 102 111 62 72 70 61
Dec. 699 13 23 30 30 26 37 72 148 89 107 78 46
Year 579 41 54 33 32 17 19 40 87 92 66 49 49




TABLE C 2 Parts per thousand (fractions of time)
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Wind force = 6 Terschellingerbank
All Wind direction (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan. 258 17 8 9 131 9 4 10 29 33 52 33 22
Feb. 136 5.7 7 14 8 5 10 18 13 23 14 12
Mar. 118 59 7 17 6 2 3 14 14 16 9 15
Apr. 67 3 1 3 1 1 3 15 7 11 9 13
May 54 5 1 5 3 3 9 6 5 4 11
June 20 2 2 0 3 4 6 1 2
July 46 1 2 1 1 0 § 10 13 5 4
Aug. 81 0 2 2 0 1 2 15 22 22 9 5
Sep. 167 2 0 6 1 10 15 40 40 29 24
Oct. 174 4 2 6 15 3 4 16 22 32 26 19 25
Nov. 233 14 7 6 3 19 20 31 19 21 39 28 26
Dec. 265 4 4 7 4 7 8 20 44 40 75 34 17
Year 135 5 4 4 8 5 4 9 18 20 28 16 15
TABLE C 2 Parts per thousand ( fractions of time)
Wind force = 6 Texel
All Wind direction (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S W
Jan. 269 17 9 11 25 11 4 14 27 30 61 36 26
Feb. 149 11 5 1 21 3 3 12 23 15 24 18 12
Mar. 109 8 3 4 17 2 6 2 13 20 12 7 17
Apr. 64 5 3 6 1 0 1 15 7 7 8 11
May 43 6 1 5 1 3 8 3 6 4 7
June 19 1 3 0 4 6 4 1
July 53 0 2 3 2 0 10 12 12 6 5
Aug. 96 2 2 2 0 4 28 19 24 11 4
Sep. 182 5 1 2 2 4 2 7 29 41 45 25 19
Oct. 185 4 5 6 9 2 3 19 33 35 25 26 18
Nov. 243 15 10 5 7 12 18 27 35 23 37 33 21
Dec. 272 4 3 8 2 2 11 23 51 47 64 39 17
Year 140 6 4 4 7 3 4 9 73 21 27 18 13
TABLE C 2 Parts per thousand (fractions of time)
Wind force = 6 Goeree
All Wind direction (tens of degrees)
Month direc- 36 03 06 09 12 15 18 21 24 27 30 33
tions N E S w
Jan. 248 1 10 22 19 10 3 15 45 25 36 33 18
Feb. 182 6 14 23 25 1 3 14 31 13 21 13 17
Mar. 114 5 10 17 2 2 22 23 4 7 20
Apr. 84 7 14 2 4 17 10 10 8 12
May 57 12 6 8 1 2 4 16 4 3 1
June 37 6 6 1 6 15 2 1 1
July 109 o 3 0 2 1 14 50 14 10 14
Aug. 137 2 3 1 5 24 50 28 15 10
Sep. 174 5 2 4 4 3 2 5 35 39 32 26 17
Oct. 180 7 8 6 4 2 2 12 35 34 29 24 18
Nov. 277 26 11 10 6 13 11 36 48 30 33 29 25
Dec. 295 4 10 16 3 2 12 20 63 43 56 39 27
Year 158 8 8 9 5 3 3 10 29 29 22 17 16
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TaBLES C 2 Parts per thousand ( fractions of time)

Wind force = 8* Terschellingerbank
All Wind direction (tens of degrees)
Month directions 36 03 06 09 12 15 18 21 24 27 30 33
=10 =8 N E S W
Jan. 9 43 4 3 1 1 1 3 3 8 10 5 4
Feb. 7 18 2 1 1 1 0 1 1 5 1 1
Mar. 1 18 0 2 1 4 0 1 1 3 4
Apr. 7 0 0 0 O 0o 2 3
May 2 2 0
June 1 1
July 2 6 1 4 1 1
Aug. ' 11 0 4 6 1
Sep. 0 15 0 1 1 6 3 1 1
Oct. 2 16 1 0 4 4 1 1 1 3
Nov. 2 24 1 1 1 2 2 4 8 5
Dec. 10 63 0 1 2 1 2 10 7 22 15 2
Year i88 08 04 06 06 03 03 1.2 20 27 49 3.0 2.0
= 10 Bft Year 2.7 0.1 00 0.0 0.0 03 03 08 07 03
Wind force = 8* Texel
All Wind direction (tens of degrees)
Month directions 36 03 06 09 12 15 18 21 24 27 30 33
=10 =8 N E S w
Jan. 8 48 3 1 1 3 0 6 4 2 16 8 4
Feb. 6 19 2 0 2 2 1 5 3 2
Mar. 1 17 0 0 1 6 2 0 1 1 4
Apr. 6 1 3 0 1
May 0 3 1 0 1
June
July 0 4 1 3 0
Aug. 10 2 1 5 2
Sep. 19 0 1 3 7 6 O
Oct. 2 24 0 2 0 4 4 4 3 4 2
Nov. 2 37 2 1 0o 2 4 5 2 8 8 5
Dec. 9 63 0 0o o0 4 9 9 22 16 2
Year 509 06 03 04 09 01 03 16 28 26 59 36 17
= 10 Bft Year 2.4 0.1 00 02 01 09 095 0.1
Wind force = 8* Goeree
All Wind direction (tens of degrees) )
Month directions 3 03 06 09 12 15 18 21 24 27 30 33
=10 =8 N E S W
Jan. 4 44 3 0 4 3 0 -5 4 3 1 8 3
Feb. 4 16 2 0 1 2 1 0 0 1 6
Mar. 1 16 0 0 4 2 3 0 0 4
Apr. 4 2 1 1
May 4 0 1 2 0
June
July 7 1 4 2 0
Aug. 0 19 2 17 5 4 1
Sep. 13 5 5 2 1
Oct. 2 17 0 2 0 2 1 2 4 4
Nov. 3 33 5 1 1 1 3 5 2 4 9 3
Dec. 8 63 0 0 0 1 2 13 4 18 16 6
Year 197 1.0 03 0.8 03 02 03 1.0 3.1 26 41 38 24
> 10 Bft Year 1.8 0.1 0.1

* Second column and last line: wind force > 10.

0.1 02 02 0.7 04
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TABLE C 3 Parts per thousand ( fractions of time)
All directions

All periods Terschellingerbank
Month Calm Wave height below: Wave height above:
im $m 1im 14m 4m 2¢3m 33m 43m
Jan. 4 28 278 510 = 698 302 64 19 6
Feb. 15 73 348 643 845 155 34 8 1
Mar. 17 82 459 730 878 122 13 5 2
Apr. 18 81 463 780 930 70 9
May 19 91 485 778 919 81 8
June 36 84 434 810 954 46 2
July 26 82 413 752 921 79 8
Aug. 9 71 468 743 898 102 16 1
Sep. 2 38 366 628 808 192 20 1
Oct. 4 40 352 618 802 198 18 2
Nov. 2 20 249 552 768 232 34 3
Dec. 6 32 268 540 713 287 67 23 14
Year 13 |60 382 673 845 | 155 24 52 2.1
TABLE C 3 Parts per thousand ( fractions of time)
All directions :
All periods Texel
Month Calm Wave height below: Wave height above:
+m dm Iim 1Zm|l1lim 2im 33m 43m
Jan. 4 18 257 487 679 321 65 17 5
Feb. 6 31 358 628 833 167 15 6 0
Mar. 27 87 471 720 889 111 14 4 0
Apr. 33 84 466 772 924 76 9
May 22 85 490 777 934 66 3 1
June 36 84 446 770 946 54
July 30 89 436 750 924 76 7
Aug. 21 85 462 717 885 115 14 0
Sep. 9 42 376 607 790 210 20 1
Oct. 10 60 315 613 812 188 26 2 1
Nov. 5 25 242 486 731 269 51 7 0
Dec. 6 35 272 464 701 299 62 18 13
Year 17 61 382 650 838 162 24 4.8 1.8
TABLE C 3 Parts per thousand ( fractions of time)
All directions
All periods Goeree
Month  Calm Wave height below: Wave height above:
im im 1im 1im|14m 2im 33m 4im
Jan, 17 43 232 468 700 300 74 12 3
Feb. 17 45 286 552 768 232 31 5 1
Mar. 54 126 403 678 830 170 30 4 2
Apr. 37 8 312 622 844 156 18
May 43 117 398 713 885 115 11 2 1
June 43 97 354 696 908 92 2
July 22 70 343 628 814 | 186 24 4
Aug. 48 100 388 654 820 180 39 2
Sep. 28 67 290 540 733 267 44 3
Oct. 14 53 274 547 769 231 52 9 1
Nov. 8 | 31 184 449 678 | 322 65 9
Dec. 24 48 187 445 658 342 79 22 8
Year 30 74 305 583 784 | 216 39 60 14
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Wind direction 050°-070°

TABLE D 1 Numbers of observations
Summer: May-Oct. Terschellingerbank

Wave All
height winds
(m)

Wind force

1

2 3 4 5 6 7 8 9 10 11

0 55 33 15 7
3 329 26 59 201 43
1 224 2 20 83 107 12
13 75 6 35 32 2
2 33 1 11 19 2
2% 6 1 1 2 2
3 3 3
3%
4
=4%
Total 725 61 94 297 187 56 23 4 3

Wind direction 050°-070°

TABLE D 1 Numbers of observations
Summer: May-Oct. Texel

Wave All
height winds
(m)

Wind force

1

2 3 4 5 6 7 8 9 10 11

0 65 27 33 5

3 319 26 63 177 52 1

1 194 3 15 61 88 25 2

13 66 1 3 21 30 11

2 22 2 1 4 11 4
2% 11 1 8 2
3 .

3%

4

>43

Total 677 56 112 248 162 60 25 12 2

Wind direction 050°-070°

TABLE D 1 Numbers of observations
Summer: May-Oct. Goeree

Wave All
height winds
(m)

Wind force

1

2 3 4 5 6 7 8 9 10 it

0 63 29 26 8

3 258 48 94 103 13

1 245 1 16 8 120 23

1 77 2 1 38 32 4

2 34 1 20 9 4
2% 16 1 7 8
3 8 1 7
31 1 1
4

=41

Total 702 78 138 197 173 75 21 20
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Wind direction 050°-070° Winter: Nov.-Apr. Terschellingerbank
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 o 10 11
(m)
0 44 22 17 5
% 229 17 62 130 20
1 188 4 5 62 99 18
13 143 1 10 44 72 15 1
2 61 1 8 10 31 9 2
23 18 3 5 6 4
3 7 4 2 1
3 3 1 2
4
=41
Total 693 43 85 208 171 103 51 20 9 3
TABLE D 1 Numbers of observations
Wind direction 050°-070° Winter: Nov.-Apr. Texel
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 36 15 19 2
¥ 137 11 46 41 39
1 178 3 9 45 99 19 3
1+ 107 4 45 40 15 3
2 55 1 5 10 28 8 3
2% 11 1 8 2
3 5 2 1 2
3%
4
=41
Total 529 29 74 93 188 69 47 21 4 4
TABLE D 1 Numbers of observations
Wind direction 050°-070° Winter: Nov.-Apr. Goeree
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11

(m)

0 56 23 28 5
3 151 12 29 104 6
1 225 3 16 67 127 12
14 192 1 13 81 81 16
2 136 1 8 40 81 6
2% 67 1 1 25 35 5
3 23 2 11 10
33 6 5 1
4
=43
Total 856 38 74 191 222 134 124 52 20 1
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TABLE D 1 Numbers of observations
Wind direction 110°-160° Summer: May-Oct. Terschellingerbank

Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 169 75 - 69 25
% 661 51 170 346 9%
1 299 12 21 74 137 47 8
1% 45 2 3 7 13 18 2
2 8 2 1 3 1 1
2%
3
33
4
>4%

Total 1182 138 264 448 238 61 29 3 1

TABLE D 1 Numbers of observations
Wind direction 110°-160° Summer: May-Oct. Texel

Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 167 66 71 30
¥ 462 62 140 167 87 6
1 230 7 18 52 106 43 3 1
1% 44 2 1 7 10 10 11 3
2 2 1 1
2% 1 1
3
3%
4

=41

Total 906 137 230 256 203 60 14 5 1

TaBLE D 1 Numbers of observations
Wind direction 110°-160° Summer: May-Oct. Goeree

Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 206 66 97 42 1
1 494 39 133 273 48 1
1 269 6 17 92 123 26 5
13 41 1 9 20 10 1
2 4 1 1 2
2%
3
3%
4
=>4

Total 1014 111 247 408 182 47 16 3




Wind direction 110°-160°

TABLE D 1 Numbers of observations
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Winter: Nov.-Apr. Terschellingerbank
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 139 49 66 24
1 805 45 151 469 136 4
1 593 4 34 139 272 127 17
14 233 1 1 20 23 70 94 21 2 1
2 57 1 4 11 20 16 5
2% 14 1 10 3
3 4 1 3
3%
4
=41
Total 1845 99 252 654 435 212 131 48 13 1
TABLE D 1 Numbers of observations
Wind direction 110°-160° Winter: Nov.-Apr. Texel
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 136 57 66 11 2
k3 848 42 170 431 204 1
1 418 6 21 88 216 75 12
1% 245 3 3 23 34 87 79 16
2 45 2 2 1 22 17 1
24 6 1 5
3 3 1 2
3%
4
=4%
Total 1701 108 260 556 458 164 113 34 8
TABLE D 1 Numbers of observations
Wind direction 110°-160° Winter: Nov.-Apr. Goeree
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 184 84 . 83 16 1
3 617 58 146 312 10t
1 519 5 17 120 286 88 3
13 148 5 8 27 54 46 8
2 65 1 9 22 27 6
2% 3 2 1
3 2 2
34 1 1
4
=43
Total 1539 148 261 456 151 71 35 8 4

415
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TABLE D 1 Numbers of observations
Wind direction 200°-220°  Summer: May-Oct. Terschellingerbank

Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 68 28 31 9
+ 509 36 127 279 65 2
1 501 7 32 117 265 70 10
1% 237 1 2 9 55 114 53 3

2 88 21 52 10 3 2
21 25 3 1 6 3 2
3 6 2 4
33
4
=43

Total 1434 72 192 414 385 210 126 21 6 4 4

TABLE D 1 Numbers of observations

Wind direction 200°-220° Summer: May-Oct. Texel
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 94 45 37 11 1
3 485 26 125 269 64 1
1 524 9 27 155 287 42 3 1
1% 343 2 18 119 142 61 1
2 138 2 2 48 68 17 1
2% 33 1 12 16 4
3 14 1 5 6 1 1
3% 4 2 2
4
=4%
Total 1635 80 191 455 473 235 144 42 13 1 1
TaBLE D 1 Numbers of observations
Wind direction 200°-220° Summer: May-Oct. Goeree

Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)

0 102 33 58 11 34

3 366 30 108 194 205

1 446 8 16 174 125 42 1

1% 301 14 11 125 37

2 194 68 94 21

2% 61 4 18 32 7

3 21 8 7 5 1

3% 2 1 1

4 6 4 2
=43 2 2
Total 1501 71 182 393 375 239 158 60 17 6
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TABLE D 1 Numbers of observations
Wind direction 200°-220° Winter: Nov.-Apr.

Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 73 28 32 13
3 513 25 108 304 70 4 2
1 586 5 20 173 282 92 14
14 247 1 1 10 54 99 76 5 1

Terschellingerbank

2 148 1 6 21 77 39 2 1 1
23 40 5 20 14 1
3 20 4 9 6 1
34 2 2
4

=43

Total 1629 59 161 501 412 216 174 68 26 8 4

TABLE D 1. Numbers of observations
Wind direction 200°-220° Winter: Nov.-Apr.

Texel
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 54 25 24 5
% 414 35 101 219 58 1
1 442 7 31 117 253 33 1
13 349 1 24 140 142 40 2
2 245 1 1 12 68 121 37 5
23 101 7 25 53 15 1
3 44 4 22 17 1
33 1 1
4 6 2 4
=44 3 1 2
Total 1659 69 156 366 463 251 190 116 40 6 2
TABLE D 1 Numbers of observations
Wind direction 200°-220° Winter: Nov.-Apr. Goeree

Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 98 45 41 12
b 369 25 122 191 31
1 514 5 32 154 276 41 6
13 518 1 3 38 160 245 69 2

2 295 1 1 10 51 190 41 1
2% 124 7 4 58 17
3 51 2 19 25 4 1
3% 8 35
4 5 5
>4

Total 1982 76 199 396 477 344 309 123 48 9 1
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TABLE D 1 Numbers of observations

Wind direction 290°-310° Summer: May-Oct. Terschellingerbank
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 32 18 13 1
4 222 34 63 116 9
1 305 3 17 151 117 17
13 236 2 31 116 79 7 1
2 124 18 49 50 6 1
2% 71 6 9 31 23 2
3 20 10 5 4 1
3% 2 2
4
=41
Total 1012 55 95 299 266 154 98 35 7 2 1
TABLE D 1 Numbers of observations
Wind direction 290°-310°  Summer: May-Oct. Texel
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 34 25 8 1
1 210 27 67 97 18 1
1 291 3 22 132 121 13
13 214 1 7 29 114 55 8
2 115 3 18 38 42 14
2% 57 3 14 31 9
3 21 3 6 6 6
3% 5 3 1 1
4 4 4
>43
Total 951 56 104 262 274 123 88 32 7 5
TABLE D 1 Numbers of observations
Wind direction 290°-310° Summer: May-Oct. Goeree
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 50 24 24 2
3 138 20 54 59 5
1 302 3 12 108 169 10
13 186 1 3 16 94 66 6
2 139 18 74 44 1 2
2% 69 4 8 45 10 2
3 31 1 9 19 2
34 9 5 3 1
4 9 S 4
=41
Total 933 48 93 185 290 159 104 35 14 5
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Wind direction 290°-310° Winter: Nov.-Apr. Terschellingerbank
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m) -
0 31 13 13 5
3 160 16 57 83 4
1 218 5 28 105 71 8 1
1% 170 7 32 83 41 7
2 166 3 33 65 53 11 1
2% 97 3 18 53 19 4
3 60 4 18 23 13 2
34 20 1 2 7 5 4 1
4 16 1 1 2 6 3 3
=4% 15 3 2 2 1 7
Total 953 34 105 228 194 138 135 65 31 11 5 7
TABLE D 1 Numbers of observations
Wind direction 290°-310° Winter: Nov.-Apr. Texel
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 21 10 10 1
¥ 147 24 53 62 8
1 233 6 26 98 93 9 1
13 245 4 27 107 74 32 1
2 178 2 36 60 71 7 1 1
2% 97 1 2 17 39 30 8
3 52 6 11 20 15
3% 20 2 8 4 4 2
4 21 1 13 5 2
=44 16 1 2 7 6
Total 1030 40 93 191 246 166 156 67 42 12 9 8
TaBLE D 1 Numbers of observations
Wind direction 290°-310° Winter: Nov.-Apr. Goeree
Wave All Wind force
height winds 1 2 3 4 5 6 7 8 9 10 11
(m)
0 21 13 6 2
ks 76 22 19 34 1
1 179 4 21 71 80 3
14+ 184 3 24 95 59 3
2 172 1 2 31 79 53 6
2% 104 1 19 48 31 5
3 69 2 18 31 18
3% 37 10 21 4 2
4 12 1 5 4 2
=41 17 1 2 11
Total 871 40 49 133 208 162 123 78 50 10 15
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TABLES D 2 Upper part: mean wave heights (metres)
Lower part: ‘equivalent’ wave heights (metres)

Summer: May—Oct. Terschellingerbank
Wind Wind direction (tens of degrees)
force 36 03 06 09 12 15 18 21 24 27 30 33
"N E S w

1 04 03 025 02 02° 03 03 035 04 04 035 035
2 0.55 055 0535 045 045 04 04 05 055 055 0.5 0.65
3 08 07 06° 08 06 05 06 065 075 08 08 09
4 1.2 105 1.0 09 09 08 09 1.0 1.1 1.2 13 1.3
5 1.7 1.5 1.4 1.2 1.1 1.15 1,15 14 1.5 1.6 165 178
6 23 195 20 138 1.45 1.3 1.5 1.8 20 215 22 22
7 2.3 — 225 20 — — 1.8 215 24 25 245 28
8 — — — — — — 2.2 225 2.7 3.2 2.7 3.4

3/4 1.05 09° 0.8 08 08 077 08 0.8 09 1.0 1.05 1,05
5/6 225 1.8 18 16 14 14 14 16 1.8 20 20 208

7/8 - - - = — - 21 25 28 30 30 36
Summer: May—Oct. - Texel

Wind Wind direction (tens of degrees)

force 36 03 06 09 12 15 18 21 24 27 27 33

N E S w

1 03 03 03 02%5 028 03 03 03 03 03 03 04

2 05 05 04 04 03 04 04 05 05 05 06 0.6

3 08 07 065 06 05 07 06 07 07 075 09 09

4 1.3 10° 09 08 08 08 09 105 115 12 125 13

5 75 14 1.3 11 105 11 1.3 LS 155 1.7 17 17

6 215 1.9% 1.7 14 13 15 175 1.8 19 205 22 22

7 23 25 23 21 14 — 24 235 23 245 24 23

8 - 29 — — — — 29 28 28 28 30 —

3/4 11 09 08 075 075 075 08 0.8 09 09 1.0 1.1
5/6 2.1 1.8 1.6 145 13 15 16 17 18 195 20 205

7/8 2.8 — — — — 2,86 28 27 28 31 —
Summer: May—Oct. Goeree
Wind Wind direction (tens of degrees)
force 36 03 06 09 12 . 15 18 21 24 27 30 33
N E S w
1 04 03 03 02 02 025 02 03 02 03 03 03
2 05 05 05 03 03 03 04 04 05 05 045 0.65
3 08 08 07 065 05 06 065 07° 075 08 09 0.8
4 1.3 118 141 1.0 09 08 10 1.15 125 125 125 13
5 1.7 1.6 1.5 1.3 128 12 1.3% 1.5% 1.7 1.7 17 1.8
6 23 22 21 1.8 14 135 17 20 22 23 23 235
7 2.8 28 26 20 — — 225 24 28 28 29 32
8 — 4.0 — — — — — 3.0 32 345 32% 33

3/4 1.0 10 09 08 08 08 08 09 10 10 1.0 11
5/6 22 21 20 17 145 14 16 1.8 20 205 205 21
7/8 — 34 — - - — — 2.8 31 315 32 34




TABLES D 2 Upper part: mean wave heights (metres)

Lower part: ‘equivalent’ wave heights (metres).
p q
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Winter: Nov.—Apr. Terschellingerbank
Wind Wind direction (tens of degrees)
force 36 03 06 09 12 15 18 21 24 27 30 33
N E S w
1 03 03 03 02 03 03 025 03 04 025 04 04
2 05 05 045 04 05 04 04 04 05 06 06 06
3 08 07 07 065 065 06 06 07 07 0.8 09 0.8
4 1.3 1.1 1.1 1.06 0.9 0.8 0.9 1.0 1.1 1.3 1.4 1.4
5 1.65 1.6 1.5 1.4 13 115 125 1.3 1.5 165 19 178
6 225 2.1 1.9 1.9 1.6 145 1.5 1.7 2.0 215 23 23
7 275 2.5 2.3 225 195 1.85 1.85 215 225 255 29 2.85
8 3.2 3.3 2.6 2,55 25 1.9 2.1 2.6 2.8 3.2 345 33
3/4 1.6 09 09 08 08 07 08 09 09 10 115 1.1
5/6 2.1 2.0 1.8 1.7 1.5 145 1.5 1.55 1.8 1.9 2.1 2.1
7/8 3.0 3.3 2.7 2,65 25 2,15 2.2 2.5 2,65 3.0 3.2 31
Winter : Nov.—Apr. Texel
Wind Wind direction (tens of degrees)
fore 36 03 06 09 12 15 18 21 24 27 30 33
N E S W
1 05 04 03 03 03 025 03 04 03 04 045 04
2 06 05 045 045 04 04 05 05 05 06 0.6° 068
3 0.9 0.7 0.8 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.9 0.9
4 1.25 1.1 1.05 0.85 075 0.9 1.0 1.1 1.2 125 1.35 1.3
5 1.7 165 145 13 125 13 145 16 16 17 1.8 1.8
6 2.2 2.05 1.8 1.7 1.5 1.55 1.8 2.0 1.95 2.1 2.1 2.2
7 275 2.3 2.2 200 1.7 1.9 225 245 24 2.5 2.7 2.7
8 2.88 — 225 225 — 2.5 2.7 275 2.8 3.0 3.3 32
3/4 11 09 08 07 06 07 08 09 09 10 11 1.0
5/6 20 19 17 1.6 1.4 1.5 1.7 1.8 1.8 19 20 20
78 31 3.0 26 23 — 23 25 28 27 28 31 305
Winter: Nov.—Apr. Goeree
Wind Wind direction (tens of degrees)
force 36 03 06 09 12 15 18 21 24 27 30 33
N E S w
1 05 03 025 025 03 02 02 02 03 03 04 03
2 0.6 0.5 045 045 04 0.4 0.4 0.5 0.6 0.6 0.7 0.6
3 1.0 0.85 0.7 0.7 0.65 0.6 0.65 0.8 0.85 09 09 1.0
4 1.3 1.3 1.2 1.0 0.9 0.9 1.0 1.15 1.2 1.3 1.4 1.4
5 1.9 1.8 1.6 135 1.25 1.25 1.3% 1,55 1.65 1.8 1.85 1.9
6 2.35 2.2 205 1.9 1.6° 1.6 1.7 1.9 21 2.2 2.3 2.45
7 30 275 25 23 19 1.8 21 24 25 27 28 298
8 3.7 275 3.0 2.9 — 2.1 275 2.8 315 325 33 3.5
3/4 12 105 10 09 08 08 08 09 105 1.1 1.15 1.2
5/6 22 21 19 17 15 155 1.6 17 19 20 21 22
7/8 33 328 29 27 215 21 25 28 305 305 315 335
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TABLES E Numbers of observations

Wind force = 4, wind direction 050°—070°
Summer: May—Oct.

Terschellingerbank
Wave All Wave direction minus wind direction (tens of degrees)
height direc- -16 —13 ~10 —7 —4 —1 +2 +5 +8 411 +14 +17
(m) tions to to to to to to to to to to to to
—14 —11 -8 —5 —2 +1 44 47 +10 413 +16 —17
0.% 43 6 4 29 4
1 118 2 9 18 80 9
14 70 2 8 1 5 3
2 33 1 4 26 2
2% 6 6
3 3 2 1
3%
4
> 4%
All 273 6 24 28 197 18
Wind force = 4, wind direction 050°—070°
Summer: May—Oct. Texel
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 -10 -7 —4 —1 42 +5 48 +11 +14 +17
(m) tions to to to to to to to to to to to to
—14 —11 -8 —5 -2 +1 +4 +7 +10 413 +16 —17
0,3 53 3 5 45
1 115 1 10 27 72 5
13 62 2 3 17 37 2 1
2 20 5 15
2% 11 3 8
3
3%
4
= 4%
All 261 2 1 16 57 177 17 1
Wind force = 4, wind direction 050° —070°
Summer: May—Oct. Goeree
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —-10 -7 —4 —1 +2 +5 +8 +11 +14 +17
(m) tions to to to to to to to to to to to to
—14 -1 -8 —5 —2 41 +4 +7 +10 +13 +16 —17
0,3 13 4 2 7
1 143 1 1 21 58 58 4
1% 74 1 5 37 28 2 1
2 34 4 10 20
2% 16 1 4 11
3 8 8
33 1 1
4
> 4%

All 289 1 3 34 111 133 6 1
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TABLES E Numbers of observations
Wind force = 4, wind direction 050°—070°

Winter: Nov.—Apr. Terschellingerbank
Wave Al Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 -7 —4 —1 +2 +5 +8 +11 +14 +17

(m) tions to to to to to to to to to to to to
—14—11 —8 —5 -2 +1 +4 +7 +10 +13 +16 —17
0,3 21 1 4 15 1
1 115 : 2 10 13 72 18
13 133 1 2 4 27 90 9
2 60 1 1 8 43 7
2% 18 3 14 1
3 7 3 01 3
33 3 3
4
= 41
All 357 1 5 22 53 240 36

Wind force = 4, wind direction 050°—070°

Winter: Nov.—Apr. Texel
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 =7 —4 —1 42 +5 +8 +11 +14 +17

(m) tions to to to to to to to to to to to to
—14 -1 -8 —5 —2 +1 +4 47 +10 +13 +16 —17
0,3 41 7 7 24 1 : 2
1 119 4 8 33 71 3
13 103 1 2 8 20 70 2
2 54 5 10 39
23 11 1
3 5 5
3
4
= 41
All 333 1 6 28 70 220 6 2

Wind force = 4, wind direction 050°—070°

Winter: Nov.—Apr. Goeree
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 +2 +5 +8 411 +14 417

(m) tions to to to to to to to to to to to to
—14 -11 -8 -5 -2 4+1. 44 47 410 413 +16 —17
0,3 6 1 2 2 1
1 140 1 26 47 61 4 1
1% 177 1 1 27 63 82 3
2 135 4 7 40 83 1
23 66 2 15 49
3 23 5 18
31 6 3 3
4
= 41

E

553 1 1 5 63 175 298 9 I
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TABLES E Numbers of observations
Wind force = 4, wind direction 110°—160°

Summer: May —Oct. Terschellingerbank
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 -7 —4 —1 +2 45 +8 +11 +14 +17

(m) rions to to to to to to to to to to to to
—14 -1 -8 -5 —2 +1 44 47 410 +13 416 —17
0,% 94 6 5 2 15 54 7 1 1 2 1
1 193 2 4 5 8 45 93 22 4 5 2 2 1
1% 40 8 24 5 1 1 1
2 6 1 4 1
2%
3
33
4
= 43
All 333 8 9 5 10 69 175 34 7 6 3 5 2

Wind force = 4, wind direction 110°—160°

Summer: May —Oct. Texel
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 +2 +5 48 +11 +14 +17

(m) tions to to to to to to to to to to to to

—14 —11 —8 —5 —2 +1 +4 +7 +10 413 +16 —17

0,3 93 4 10 4 1 5 47 7 3 3 1 1 7
1 153 4 2 8 17 9 24 3 1 2 2
11 34 1 6 19 4 2 1 1
2 2 1 1
21 1 1
3
3%
4

= 4%

All 283 S 14 6 10 28 157 36 6 6 4 1 10

Wind force > 4, wind direction 110°—160°

Summer: May—Oct. Goeree
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 -7 —4 —1 +2 +35 48 +11 +14 417

(m) tions to to to to to to to to to to to to
—14 -1 -8 —5 —2 41 +4 +7 +10 +13 416 —17
0,1 50 3 2 1 1 9 21 8 2 2 2
1 154 2 4 9 20 79 27 6 4 2
1% 39 1 2 6 22 6 2
2 4 1 2 1
21
3
3%
4
> 4%

All 247 6 7 1 12 35 124 42 8 6 4 2
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TABLES E Numbers of observations

Wind force = 4, wind direction 110°—160°
Winter: Nov.—Apr.

Terschellingerbank

Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 -10 =7 —4 —1 42 +5 +8 +11 +14 417
(m) tions to to to to to to to to to to to to
—14 —11 -8 —5 —2 +1 +4 +7 +10 +13 +16 —17
0,% 140 3 7 5 4 18 67 18 2 5 3 3 5
1 415 9 5 5 12 76 250 34 12 6 3 3
13 212 2 1 2 9 31 125 24 12 3 2 1
2 55 1 2 16 32 2 1 1
2% 13 2 7 4
3 4 4
3%
4
> 44
All 839 14 13 13 27 147 481 82 27 15 8 6 6

Wind force > 4, wind direction 110°—160°
Winter: Nov.—Apr.

Texel

Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 -7 —4 —1 +2 +5 +8 +11 +14 +17
(m) tions to to to to to to to to to to to to
—14 -1 -8 —5 —2 +1 +4 +7 +10 +13 +16 —17
0.3 206 7 6 & 5 10 131 14 6 10 3 3 3
1 301 6 7 9 8 22 144 54 18 14 T 6 6
1% 215 1 2 1 1 20 129 32 16 6 2 4 1
2 45 1 1 29 9 1 4
2% 5 5
3 3 1.1 1
3%
4
= 4%
All 775 14 16 18 14 54 439 109 42 34 12 13 10

Wind force > 4, wind direction 110°—160°
Winter: Nov. — Apr.

Goeree

Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —-10 —7 —4 —1 +2 +5 48 411 +14 +17
(m) tions to to to to to to to to to to to to
—14 -1 -8 -5 -2 +1 +4 +7 +10 +13 +16 —17
0,1 102 5 2 1 6 66 17 .1 1 2 1
1 377 2 9 6 11 48 201 71 13 4 4 4 4
1% 135 1 2 6 18 67 31 1 4 2 1 2
2 64 4 6 35 12 5 1 1
2% 3 2 1
3 2 1 1
33 1 1
4
= 41

All 684 8§ 13 7

21 78 373 133 20 10 6 7 8
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TABLES E Numbers of observations

Wind force = 4, wind direction 200° —220°

Summer: May—Oct. Terschellingerbank
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —-16 —13 —10 —7 —4 -1 +2 +5 +8 +11 414 +17
(m) tions to to to to to to to to to to to to

—-14—-11 -8 —5 -2 +1

+4 +7 410 +13 +16 —17

0,% 67 1 5 4 4 1 3 4 1
1 345 1 7 225 74 17 6 9 6
1% 225 2 5156 50 9 1 1 1
2 88 4 53 25 2 2 2
2% 25 1 15 9
3 2 2
3%
4
= 44
All 752 1 2 1 22 499 162 29 12 16 8
Wind force > 4, wind direction 200° —220°
Summer: May—Oct. Texel
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 -7 —4 -1 +2 +5 +8 +11 +14 +17
(m) tions to to to to to to to to to to to

—14 —-11 -8 —5 —2 +1

+4 47 410 +13 +16 —17

0,3 66 1 46 5 2 2 4 6
1 332 1 7 239 44 15 13 7 4 2
1% 324 5 255 46 10 4 3 1
2 136 3 113 20
2% 33 1 29 3
3 14 2 12
34 4 4
4
= 4%
All 909 1 19 698 118 27 19 14 11 2
Wind force = 4, wind direction 200°—220°
Summer: May—Oct. Goeree
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 =7 —4 —1 +2 +5 +8 +11 +14 +17
(m) tions to to to to to to to to to to to to
—14 —11 —8 —5 —2 +1 +4 +7 +10 +13 +16 —17
03 34 1 18 9 1 2 3.
1 248 1 7 121 95 10 3 5 6
13 287 4 166 1010 7 6 3
2 194 5 122 58 9
2% 61 1 40 20
3 21 17 4
3% 2 2
4 6 6
= 4% 2 1 1
All 855 1 18 493 288 26 10 10 9
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TaBLES E Numbers of observations
Wind force = 4, wind direction 200°—220°

Winter: Nov.—Apr. Terschellingerbank
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 +2 45 +8 411 +14 +17
(m) tions to to to to to to to to to to to to
—14 -1 -8 —5 —2 +1 +4 +7 +10 413 +16 —17
0,% 76 5 48 16 3 1 2
388 1 19 246 75 25 9 7 6
13 235 2 157 47 18 8 3
2 147 4 9 43 4 5 1
24 40 2 29 8 1
3 20 2 15 3
31 2 2
4
= 44
All 908 1 34 585 195 51 23 11 8
Wind force = 4, wind direction 200°—220°
Winter: Nov.—Apr. Texel
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 +2 +5 +8 411 +14 417
(m) tions to to to to to to to to to to to to
—14 -1 -8 -5 —2 +1 +4 +7 410 +13 +16 —17
0,% 58 1 1 33 10 3 1 3 6
1 289 11 199 41 13 9 8 6 2
13 323 22 181 87 12 14 7
2 244 7 185 43 3 4 1 1
2% 101 82 18 1
3 44 36 8
33 1 1
4 6 3 2 1
= 4% 3 3
All 1069 1 1 40 723 209 32 29 19 13 2
Wind force = 4, wind direction 200°—220°
Winter: Nov.—Apr. Goeree
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 +2 +5 +8 +11 +14 +17 :
(m) tions to to to to to to to to to to to to ‘
—14 —11 -8 —5 -2 41 +4 47 +11 +13 +16 —17 i
01 31 3 16 5 3 4 }
1 323 1 14 163 100 19 12 9 5
13 476 11 244 171 37 8 3 2 ‘
2 293 2 164 109 14 3 1
2% 124 80 40 4
3 51 4 7
31 8 5 2 1
4 5 1 4
= 4%

All 1311 1 31 720 434 78 23 13 11
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TABLES E Numbers of observations

Wind force = 4, wind direction 290°—310°

Summer: May—Oct. Terschellingerbank
Wave All Wave direction minus wind direction (tens of degrees)
height direc- ~16 —13 —10 =7 —4 —1 +2 +5 +8 +11 414 417

(m) tions to to to to to to to to to to to to
—14 —-11 -8 —5 —2 41 +4 +7 +10 413 +16 —17
0% 9 1 7 1
1 134 5 23 81 16 9
13 203 2 32 119 41 9
2 124 1 21 86 10 6
23 71 2 15 50 3 1
3 19 1 3 12 3
3% 2 2
4
> 4%
All 562 1 1 10 94 357 74 25

Wind force > 4, wind direction 290°—310°

Summer: May—Oct. Texel
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 -7 —4 —1 +2 +5 +8 411 +14 417

(m) tions to to to to to to to to to to to to
~14 —11 -8 —5 —2 +1 +4 +7 +10 +13 +16 —17
0,3 19 13 5 1
1 134 3 5 13 83 24 6
13 177 3 14 127 24 9
2 112 8 80 24
23 57 6 45 6
3 21 2 18 1
31 5 5
4 4 4
= 4%
All 529 3 8 43 375 84 15 1

Wind force = 4, wind direction 290°—310°

Surnmer; May—Oct. Goeree
Wave  All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 -7 —4 —1 +2 +5 +8 +11 +14 +17

(m) tions to to to to to to to to to to to to
—14 —11 —8 —5 —2 41 +4 -7 +11 +13 +16 —17
0,% 5 2 2 1
1 179 1 30 84 54 9 1
1% 166 : 4 33 92 32 5
2 138 2 92 40 4
2% 69 11 47 11
3 31 2 23 6
34 9 1 8
4 9 8 1
> 4%
All 606 ) 7 77 356 146 19 1
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TABLES E Numbers of observations
Wind force = 4, wind direction 290°—310°

Winter: Nov.—Apr. Terschellingerbank
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 42 45 +8 +11 414 x17
(m) tions to to to to to to to to to to to to
—14 —11 —8 —5 —2 +1 +4 47 410 413 416 —17
0,% 4 1 3
1 80 1 1 1 5 14 47 9 2
13 131 1 6 22 77 18 7
2 163 1 1 25 104 25 7
2% 97 1 15 64 16 1
3 60 9 41 9 1
3% 20 2 12 5 1
4 16 8 6 2
= 41 15 3 12
All 586 1 1 3 13 99 366 84 19
Wind force = 4, wind direction 290°—310°
Winter: Nov. —Apr. Texel
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 42 +5 +8 411 +14 +17
(m) tions to to to to to to to to to to to to
—14 —11 —8 —5 -2 41 +4 47 410 +13 416 —17
0,3 8 7 1
1 103 3 14 63 19 3 1
13 213 1 1 6 35 140 26 4
2 176 1 5 26 117 26 1
2% 96 1 1 15 69 10
3 52 1 6 42 3
3% 20 1 17 2
4 21 4 16 1
= 44 16 16
All 705 2 3 15 101 487 88 7 2
Wind force = 4, wind direction 290° —310° ;
Winter: Nov.—Apr. : Goeree
Wave All Wave direction minus wind direction (tens of degrees)
height direc- —16 —13 —10 —7 —4 —1 42 +5 +8 11 +14 +17
(m) tions to to to to to to to to to to to to
—14 —11 —8 —5 —2 +1 +4 47 410 +13 +16 —17
0,3 1 1
1 82 1 2 12 47 17 3
1% 158 1 1 27 8 33 7
2 169 1 19 103 37 9
23 104 1 12 78 11 2
3 69 1 9 47 12
3% 37 10 23 4
4 12 1 11
= 43 17 1 16

All 649 2 6 91 415 114 21
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TABLE F 1 Maximum wave heights (metres)

All directions Texel
Year Month of the year Sul) Yr.2)
J F M A M J J A S O N D
1949 5 6 64 3% 23 2 24 3 2 (3 4 5% 31 63
1950 24 24 3 302 2% 22 2 (2Y @2H 33 3 3 5%
1951 4 3 2+ 3 2 23 (@ 2+ 2 2 3% 3% 3 4
1952 3 3 24 2%y 2 23 2 23 3 4 4 3 3 31
1953 (4 (59 2 (1H @Y 13 14 24 3 24 3 3 3 54
1954 6 2% 2% 2 2% 2 3 3 @ (5 3% 8 4 6
1955 4 23 2% 2 4 24 2 2 2 31 3 4 4 8
1956 5 2 3 2 14 2 3 3 3%+ 33 4 3% 31 5
1957 3 02% 2% 2 2% 2% 2 4 3 2% 5 4 4 4
1958 7% 3 2% 24 13+ 13 3 2 34 4 1+ 2 3% 7%
1959 4 2 2+ 2% 2 23 2% 14 13 4 3 4% 2% 4
1960 6 2 2 2 23 4 3% 2 2 4 4 5% 4 6
1961 4 5 3% 13 3% 2 4% 4 4 43 4 6 4% 51
1962 6 6% 2% 33 43 2 22 4 4 3 4 6 4% 6%
1963 2y 1 2 2 2 3 2 2% 4% 4 4% 2% 4% 6
Mean 45 33 28 24 25 23 26 28 3.0 35 45 43 36 5.6
St.dev. |14 16 1.1 06 09 06 0.7 0.8 07 0.8 0.8 1.6 0.6 1.3
1) ‘Summer’ = months April to Sept., incl.
2) ‘Year’ = July of previous year to June of year indicated, incl.
TABLE F 1 Maximum wave heights (metres)
All directions Noord-Hinder
Year Month of the year Sul) Yr.?)
J F M A M 7J J A § O N D
1949
1950 (no lightvessel on station until 18 Febr. 1953)
1951
1952
1953 2% 2% 2% 2% 3 3 3 2% 2% 2% 3%
1954 3 33 2 23 3 23 (3H 24 3 3 3 3 31 31
1955 4 3 3 2 35 24 2 3 2% 3% 3 33 3 5%
1956 3 3 3 24 02 23 4 3 21 4 4 3% 4 3%
1957 3 3 3 3 3 2 2% 3% 3% 2% 3% 3 31 4
1958 4 4 2 23 3 2 3 3 21 4 2 2% 3 4
1959 4 2 ‘ 2 4 2+ 2 2 1+ 2 8 3: 4 4 4
1960 4 3 2 3t 13 3 4 3 43 4% 43 7% 4% 8
1961 5 5 3 12 3 2 33 4 2% 41 43 4 4 7%
1962 5 6 2 24 3 2 2% 3% 2 3 4 6 3% 6
1963 4 2 23 3 23 2 1% 3 3 3 6 2% 3 6
Mean 39 34 25 27 27 23 29 30 29 39 37 4.0 36 52
St.dev. | 0.6 1.2 04 0.6 0.5 03 08 06 07 1.5 1.1 1.6 0.5 1.7

1) ‘Summer’ = months April to Sept., incl.
%) “Year’ = July of previous year to June of year indicated, incl.
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All directions Terschellingerbank
Year Month of the year Sul) Yr.?)
J F M A M 1] J A S O N D
1949 7 4 7% 3 2 2 2 3 1 3 @ ¢H 3 7%
1950 24 3 4 3% 22 3 3 (2 2% 2% 2¢ 3 31 5%
1951 4% 3 4 3 2 24 2 3 21 2 4 3 3 44
1952 34 3 2+ 2 2 2 2y 2+ 33 4 4 34 33 4
1953 4 6+ 3 13 2% 14 2% 2% 3% 2% 2% 2% 3% 6%
1954 66 2 2% 23 3 @ (3 (BH 4 4 3 9 4 6%
1955 4 3 2+ 2% 3% 2% 2 4 2 31 3% 4 4 9
1956 43 23 3% 13 2 23 3 3 2 3 4 3 3 4%
1957 3L 24 2 2 2+ 2 14 3 3 2 2% 3 3 4
1958 4 33 2% 2% 2 1+ 2+ 2 3 4 1+ 2 3 4
1959 3 24 2 2 2 2 1% 13 13 3 2 3% 2 4
1960 5y 2 2 2 2 35 24 2 14 3 31 4 31 5%
1961 3 3% 4 3 25 2 24 4 4 4 4 5 4% 4
1962 3 6H) 2H (3 3% 4 3 334 3 4 3 3% 4 6%
1963 3013 134 02 123 Q@ 2 EH @ 3 3 45 4
Mean 41 33 31 23 24 24 24 28 29 33 31 3.8 3.5 53
St.dev. | 1.3 14 1.4 06 05 07 04 0.7 1.0 0.7 08 1.7 0.6 1.5
1) ‘Summer’ = months April to Sept., incl.
2) “Year’ = July of previous year to June of year indicated, incl.
TABLE F | Maximum wave heights (metres)
All directions Goeree
Year Month of the year sul) Yr.?)
J F M A M J J A § O N D
1949 |4 4 73 3% 2 (2 @H 3 2 4% 43 7 30
1950 24 24 024 3 2 2 3 3 4 3 3% 3 4 7
1951 3 3% 4 3 2 2 23 2+ 24 2 3 3% 3 4
1952 33 3 3 2 1% 2% 3 24 3 3% 4+ 4% 3 3%
1953 4% 5 23 2 2 2% 3 3 3 2% 3 2% 33 5
1954 6 3 3 3 3 3 3 3 3® ¢ 33 8 33 6
1955 5. 3 3 2% 5% 24 2% 3% 2% 4 3. 4 5% 8
1956 4 24 3% 2% 2 2 4 4 3 4 4 31 4 4
1957 34 24 3 3 3 23 24 4 4 3 3% 3% 4 4
1958 6 3L 2 21 3 2 3 2% 4 4 21 3% 4 6
1959 5 2 2% 3 3 2¢0 3 3 2 5% 31 4 33 5
1960 6 3 3% 3 2 4 3% 33 4 4 6 6% 4 6
1961 5 43 5 13 3 2% 5 4 3 6 4% 4% 5 6%
1962 4 5 2 3 3 3 2@ @ 3 5 6 3% 6
1963 4 13 2¢ 2 2% 3% 2 3% 33 3 54 2 31 6
Mean 45 32 33 27 27 26 30 33 32 38 4.0 44 38 5.6
Stdev. | 1.1 1.0 1.4 06 09 05 07 05 07 1.1 09 1.7 07 13

1) ‘Summer’ = months April to Sept., incl.
%) “Year’ = July of previous year to June of year indicated, incl.
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TABLE F 2 Maximum wind forces (Bft.)

All directions Texel
Year Month of the year Sul) Yr?
J F M A M J J A 8§ O N D
1949 10 10 11 g8 6 6 7 8 (6 (10 9 11 8 1
1950 6 9 7 9 6 7 71 71T ® (O 8 9 9 11
1951 9 8 8 7 6 7 ® 7 7 7 10 9 7 9
1952 8§ 8 9 7 6 7 6 6 & 9 11 8 8 10
1953 11 11 -7 ® ) 5 6 7 8 6 8 8 8 11
1954 11 6 7 6 6 6 7 8 (8 10 9 11 8 11
1955 8 8 7 6 10 6 5 7 6 9 9 9 10 11
1956 10 7 7 6 5 7 10 8 8 8 8 8 10 10
1957 9 7 7 7 8 6 6 9 9 8 10 10 9 10
1958 11 9 7 7 7 6 8 7 9 9 7 7 9 11
1959 9 7 7 7 17 8 7 6 6 10 8 9 8 9
1960 1 7 7 7 6 9 8 6 7 8 9 10 9 11
1961 10 10 9 7 9 7 9 9 9 9 9 11 9 10
1962 10 11 7 8 8 7 7 9 8 8 9 10 9 11
1963 9 6 7 7 7 8 6 8 9 8 10 8 9 10
Mean 9.5 80 7.6 7.0 69 68 70 75 7.7 84 89 9.2 87 104
St.dev. |14 16 11 08 1.3 1.0 13 10 11 L1 1.0 12 0.8 0.7
1) ‘Summer’ = months April to Sept., incl.
2) “Year’ = July of previous year to June of year indicated, incl.
TABLE F 2 Maximum wind forces ( Bft.)
All directions Noord-Hinder
Year Month of the year Su.l) Yr.?
J F M A M J J A S O N D
1949
1950 (no lightvessel on station until 18 Febr. 1953)
1951
1952
1953 7 6 7 7 71 71T 9 1 8 6 9
1954 9 8 8§ 7 9 7 (8 8 7 8 10 1 9 9
1955 io 7 7 5 9 6 6 6 6 8 7T 9 9 1
1956 9 8 7 6 6 6 10 8 7 9 9 8 10 9
1957 8 7 8 7 7 5 7 9 9 8 10 8 9 10
1958 10 9 6 7 7 7 8 6 8 9 7 7 8 10
1959 9 6 6 8 6 7 7 6 6 11 10 9 8 9
1960 0o 7 8 7 6 8 9 6 9 8 10 1 9 11
1961 9 9 8 5 8 6 8 9 7 10 10 9 9 11
1962 0 100 7 8 7 6 7 8 7 8 8 11 8 10
1963 9 ¢ 7 7 6 7 5 8 8 8 10 7 8 1
Mean 93 77 72 66 7.1 65 74 74 15 85 90 87| 87 101
Stdev. | 0.6 1.1 07 10 1.1 0.8 13 12 11 11 12 17 0.6 0.8

1) ‘Summer’ = months April to Sept., incl.

2) ‘“Year’ = July of previous year to June of year indicated, incl.
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All directions Terschellingerbank
Year Month of the year Sul) Yry)
J  F M A M 1] J A S .0 N D

1949 10 11 12 8 6 5 7 8 6 10 (9 (1 8 12
1950 7 9 8 9 6 8 8 (7 8 7 8 9 9 11
1951 0 9 8 7 6 (M ® 7T 9 6 9 9 9 10
1952 8 7 9 6 7 7 7 6 10 9 9 8 10 9
1953 1 12 9 6 6 5 6 7 8 6 7 6 8 12
1954 10 6 7 7 6 6 (O @ 8 1 8 11 8 10
1955 9 9 7 6 9 6 6 7 6 8 8 9 9 11
1956 0 7 8 5 6 7 10 9 8 8 8 9 10 10
1957 9 7 7 6 7 6 6 9 8 9 10 10 9 10
1958 1 10 8 7 7 5 7 7 9 10 6 7 9 11
1959 10 7 7 7 7 7 7 5 5 9 9 10 7 10
1960 o 7 7 7 6 9 8 6 7 7 10 10 9 10
1961 9 9 9 6 8 6 8 9 8§ 9. 10 11 9 10
1962 9 1 ™ @® 8 7 7 8 8 8 9 9 8 11
1963 8 6 6 7 7 & 6 @ 9 B 10 7 9 9

Mean 94 85 79 68 68 66 71 74 78 83 87 9.1 8.7 104

St.dev. 1.1 1.1 1.5 0.7 0.8

19 14 10 09 11 1.1 141

1) ‘Summer’ = months April to Sept., incl.
2) “Year’ = July of previous year to June of year indicated, incl.

13 1.4

TABLE F 2 Maximum wind forces (Bft.)

All directions Goeree
Year Month of the year Sul) Yr.2)
J  F M A M J J A S O N D

1949 9 g8 11 8 5 (6 () 8 6 9 9 10 8 11
1950 7 7 7 8 6 (M 17 7 8 7 8 8 8 10
1951 9 9 9 7 () 6 6 7 7 6 9 10 7 9
1952 9 8 8 6 6 7 8 8 9 8 10 9 9 10
1953 1 11 7 6 6 6 7 8 9 6 8 6 9 11
1954 10 8 7 6 7 7 8 § (T (10) 9 11 8 10
1955 9 7 8 6 9 6 6 7 6 9 7 9 9 11
1956 9 7 8 6 6 7 9 9 8 9 8 8 9 9
1957 8 7 7 7 7 6 7 10 9 8 10 9 10 9
1958 10 9 7 7 7 7 9 7 9 9 7 8 9 10
1959 9 6 6 8 7 6 7 6 6 11 9 9 8 9
1960 v 7 8 7 6 8 8 6 8 8 9 11 8 11
1961 9 9 9 6 8 6 8 9 8 10 10 9 9 11
1962 10 10 7 9 8 7 @ O ® 8 9 1 9 10
1963 10 5 7 6 7 8 6 8 8 8 10 7 8 11

Mean 93 79 77 69 67 67 73 78 7.7 84 88 90 8.5 101

St.dev. 09 17 12 09 10 07 10 1.1 11 14 1.0 14 0.7 0.8

1) ‘Summer’ = months April to Sept., incl.
?) “Year’ = July of previous year to June of year indicated, incl.
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TABLES G 1 Numbers of occasions in 15 months (years 1949 to 1963 incl. )

Wave height > 14 m Goeree
All Duration of period at least
Month d}lra— hours | days

tions 6 9 12 | 1 13 2 2% 3
Jan. 94 82 76 64 52 37 27 22 17
Feb. 64 57 53 46 33 22 16 14 10
Mar. 55 49 47 40 24 15 11 7 5
Apr. 62 53 49 42 30 17 15 9 4
May 50 44 39 32 19 14 10 6 5
June 60 53 43 39 19 12 6 4 2
July 64 57 52 49 37 28 17 8 6
Aug. 69 61 55 54 37 24 13 8 6
Sep. 69 61 54 47 31 26 15 15 10
Oct. 76 69 62 57 35 29 23 16 12
Nov. 83 77 74 67 48 33 24 21 16
Dec. 88 84 78 73 51 38 27 21 15

Example. Near the lightvessel Goeree, in 15 October months 76 periods with wave height
exceeding 13 metres began; strictly speaking: 76 series of one or more consecutive three-hourly
observations with wave height exceeding 13 metres (see, however, the end of par. 1.7.5), that is
an average of 5.1 of such periods per October month, or on the average once in 6 October days.
In 15 October months 57 of such periods lasted 12 hours (4 observations) or longer, 23 lasted two

days (16 observations) or longer.

Wave height > 23 m Goeree
All Duration of period at least
Month dpra- hours days
tions 6 9 12 1 13 2 21 3

Jan, 56 49 45 36 18 7 5 2 2
Feb. 24 21 17 14 7 2 0

Mar. 17 16 14 8 3 1 1 1 1
Apr. 13 12 10 7 1 0

May 12 8 6 6 2 1 0

June 6 5 4 3 2 0

July 19 17 12 10 2 2 0

Aug. 33 27 18 11 6 2 1 0

Sep. 30 26 24 17 5 0

Oct. 34 30 25 20 11 8 6 4 2
Nov. 40 34 28 23 14 5 4 3 2
Dec. 45 38 34 26 13 7 4 2 2

Wave height > 33 m Goeree
All Duration of period at least
Month dpra- hours days
tions 6 9 12 1 1% 2 2% 3

Jan. 22 17 12 7 0

Feb. 7 5 4 4 1 0

Mar. 3 3 2 2 0

Apr. 0

May 1 1 1 1 0

June 1 1 0

July 2 2 2 1 1 0

Aug. 4 3 2 1 0

Sep. 6 4 0

Oct. 9 8 8 7 2 2 0

Nov. 10 9 9 7 1 1 0

Dec. 14 12 11 9 4 2 1 0
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TABLEs G 2 Numbers of occasions in 15 months (years 1949 to 1963 incl.).

Wind force = 7 Goeree
- All Duration of gale at least
Month d}lra- hours days
tions 6 9 12 1 13 2 2% 3
Jan. 82 73 60 56 35 16 10 5 1
Feb. 44 39 29 23 14 7 4 2 1
Mar. 29 21 13 10 5 2 1 1 1
Apr. 25 19 19 15 5 0
May 15 13 11 8 4 1 0
June 12 6 5 3 2 1 0
July 29 21 18 13 4 2 0
Aug. 41 33 25 19 12 3 1 0
Sep. 37 29 24 17 7 3 1 0
Oct. 58 45 36 27 17 11 7 4 3
Nov. 70 59 48 39 21 10 7 2 1
Dec. 77 62 50 43 22 13 7 4 4

Example. Near the lightvessel Goeree, in 15 October months 58 periods with wind force 7 or
more began; strictly speaking: 58 series of one or more consecutive three-hourly observations with
wind force 7 or more (see, however, the end of par. 1.7.5), that is an average of 3.9 of such periods
per October month, or on the average once in 8 October days. In 15 October months 45 of such
periods lasted 6 hours (2 observations) or longer, 17 lasted one day (8 observations) or longer.

Wind force = 8 Goeree
All Duration of gale at least
Month d}lra— hours | days
tions 6 9 12 | 1 13 2 21 3
Jan, 53 42 33 28 10 4 2 1 0
Feb. 18 13 8 8 4 2 1 1 0
Mar. 11 9 6 5 2 0
Apr. 5 5 4 1 0
May 4 4 3 1 0
June 2 2 1 1 0
July 9 6 5 3 2 1 0
Aug. 17 13 11 8 1 1 0
Sep. 15 11 8 5 1 0
Oct. 23 19 15 12 6 3 1 0
Nov. 37 32 24 20 9 3 0
Dec. 45 40 26 23 12 5 4 1 1
Wind force = 9 Goeree
All Duration of gale at least
Month d}lra- hours days
tions 6 9 12 1 13 2 23 3
Jan. 23 16 12 10 2 0
Feb. 7 5 4 3 1 0
Mar. 3 3 3 2 1 0
Apr. 1 0
May 2 1 1 0
June 0
July 2 1 1 0
Aug. 4 2 1 1 1 0
Sep. 4 3 1 1 0
Oct, 9 7 6 3 1 1 0
Nov. 14 10 7 6 2 0
Dec. 19 16 12 8 1 0
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TaBLE G 3 Numbers of occasions (spells) in 15 months (years 1949 to 1963 incl.)

Wave height < $ m Goeree
Month Duration of spell (days)
one half 4-<1 1-<2 2-<3 3-<4 4-<6 6-<8 8-<10 10
day and and
more ' more

Jan. 72 36 21 6 7 2

Feb. 73 33 21 7 5 5 1 1

Mar. 100 40 32 12 5 7 3 1

Apr. 89 32 26 17 6 5 1 2

May 101 38 33 12 8 8 2

June 89 36 23 14 4 8 3 1

July 95 31 35 18 4 4 2 1

Aug. 92 31 33 14 5 8 1

Sep. 70 20 30 9 6 3 2

Oct. 72 25 20 12 8 4 2 1

Nov. 58 23 20 9 3 2 1

Dec. 65 28 21 8 6 2

Example. Near the lightvessel Goeree, in 15 April months 89 periods with
wave height below # metres and lasting one half day or more began; strictly
speaking: 89 series of four or more consecutive three-hourly observations with
wave height below } metres, that is an average of about 6 of such periods per
April month, or on the average once in 5 April days. In 15 April months 26 of
such periods lasted one day or longer but less than two days (8 to 15 obser-
vations), 6 + 5 + 1 + 2 = 14 of them lasted three days or longer.

TABLE G 3 Numbers of occasions (spells) in 15 months (years 1949 to 1963 incl.)

Wave height < 3 m Goeree
Duration of spell (days)

Month | one half 10

day and 4-<1 1-<2 2-<3 3-<4 4-<6 6-<8 8-<10 and
more more

Jan. 18 13 5

Feb. 26 17 5 3 1

Mar. 45 28 11 4 1 1

Apr. 39 18 12 4 3 2

May 46 30 11 2 2 1

June 40 25 8 5 2

July 34 25 7 2

Aug. 51 36 14 1

Sep. 34 24 6 3 1

Oct. 24 11 9 2 1 1

Nov. 22 18 4

Dec. 24 16 6 1 1
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TABLE G4 Numbers of occasions (spells) in 15 months (years 1949 to 1963 incl.)

Goeree

Wind force << 3
Duration of spell (days)
Month | one half 10
day and 4-<<1 1-<<2 2-<3 3-<4 4-<6 6-<8 8-<10 and
more more
Jan. 83 40 28 9 5 1
Feb. 99 46 35 9 4 3 1 1
Mar. 112 59 23 11 9 7 2 1
Apr. 129 60 43 14 5 5 1 1
May 124 49 42 19 4 6 4
June 117 51 34 18 4 6 2 2
July 112 47 37 14 7 6 1
Aug. 114 51 38 14 4 4 1 2
Sep. 106 58 30 9 3 3 2 1
Oct. 92 43 21 16 7 1 3 1
Nov. 75 40 19 9 4 3
Dec. 84 38 32 5 6 3

Example. Near the lightvessel Goeree, in 15 October months 92 periods
with wind force 3 or less and lasting one half day or more began; strictly speak-
ing: 92 series of four or more consecutive three-hourly observations with
wind force 3 or less, that is an average of 6.1 of such periods per October
month, or on the average once in 5 October days. In 15 October months 21 of
such periods lasted one day or longer but less than two days (8 to 15 obser-
vations), none of them lasted ten days or longer.

TABLE G4 Numbers of occasions (spells) in 15 months (years 1949 to 1963 incl.)

Goeree

Wind force < 2
Duration of spell (days)
Month | one half 10
dayand 4-<1 1-<2 2-<3 3-<4 4-<6 6-<8 8-<10 and
more more
Jan, 39 26 9 3 1
Feb. 39 23 11 4 1
Mar. 72 41 21 5 4 1
Apr, 64 35 22 6 1
May 74 55 13 5 1
June 69 45 16 6 2
July 69 41 22 5 1
Aug. 70 49 17 2 1 1
Sep. 49 36 10 2 1
Oct. 51 28 20 3
Nov. 31 23 7 1
Dec. 39 27 8 4
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TABLE G 5 Total duration of spells lasting one half day at least

Wave height < 2 m Goeree

Mean Number of years in 1949 to 1963 incl.
total Total duration (days) of spells lasting one half day at least in an

Month  duration individual month

permonth |Total | 0" 1.<2 2-<4 4-<8 8- 12- 16-  20- 2431

(days) <12 <16 <20 <24

Jan. - 6.4 15 2 1 9 1 2

Feb. 8.2 15 2 6 5 2

Mar. 11.9 15 1 4 7 2

Apr. 10.9 15 6 5 1 1 2

May 11.8 15 1 1 6 5 1 1

June 11.0 15 1 1 6 7

July 11.3 15 2 2 3 5 3

Aug. 11.8 15 1 5 1 5 2 1

Sep. 9.7 15 1 1 4 5 2 1 1

Oct. 9.3 15 1 1 4 4 4 1

Nov. 6.1 15 1 5 4 4 1

Dec. 6.4 15 1 3 6 4 1

Example. Near the lightvessel Goeree, in March the mean total duration of all periods
with wave height below 3 metres and lasting one half day at least was 11.9 days, that is a
frequency of 11.9/31 = 38 parts per hundred (this may be compared with the value 42.0
parts per hundred following from table H for all observations with wave height below
metres in the years 1949-’63). In 2 of the 15 March months considered the total duration of
such periods was 16 days or more but less than 20 days.

TABLE G 5 Total duration of spells lasting one half day at least

Wave height << $ m Goeree
Mean Number of years in 1949 to 1963 incl.
total Total duration (days) of spells lasting one half day at least in
Month  duration an individual month
permonth | Total | ¢ 3-<2 2-<4 4-<8 8 12- 16 20- 2431
(days) <12 <16 <20 <24
Jan. 1.0 15 . 4 9 2
Feb. 1.8 15 5 7 1 1 1
Mar. 3.6 15 2 1 6 6
Apr. 34 15 2 3 6 2 2
May 3.3 15 5 4 6
June 2.7 15 1 5 5 4
July 2.3 15 3 5 3 4
Aug. 2.8 15 2 6 2 5
Sep. 2.3 15 4 3 3 5
Oct. 2.2 15 4 4 2 5
Nov. 1.2 15 6 5 2 2
Dec. 1.6 |15 2 8 5
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TABLE G 6 Total duration of spells lasting one half day at least

Wind force < 3 ' Goeree
Mean Number of years in 1949 to 1963 incl.
total Total duration (days) of spells lasting one half day at least in
Month  duration an individual month
permonth | Total ™ 0 f.<2 2-<4 4-<8 8- 12- 16~ 20-  24-31
(days) <12 <16 <20 <24
Jan. 7.8 15 1 3 6 2 1 2
Feb. 9.1 15 2 4 5 3 1
Mar. 13.0 15 1 6 5 2 1
Apr. 12.6 15 2" 4 6 2 1
May 13.6 15 1 4 6 2
June 12.7 15 1 6 3 5
July 12.3 15 2 5 6 1 1
Aug. 12.9 15 1 2 3 6 3
Sep. 10.5 15 1 4 6 3 1
Oct. 10.0 15 4 6 3 2
Nov. 6.6 15 3 8 3 1
Dec. 7.6 15 1 1 5 8

Example. Near the lightvessel Goeree, in October the mean total duration of all periods
with wind force 3 or less and lasting one half day at least was 10.0 days, that is a frequency
of 10.0/31 = 33 parts per hundred (this may be compared with the value 36.4 parts per
hundred following from table H for all observations with winds of force 3 or less in the
years 1949-°63). In 2 of the 15 October months considered the total duration of such pe-
riods was 16 days or more but less than 20 days.

TABLE G 6 Total duration of spells lasting one half day at least

Wind force <2 Goeree
Mean Number of years in 1949 to 1963 incl.
total Total duration (days) of spells lasting one half day at least in
Month  duration Total an individual month
per month 0 1<2 2-<4 4-<8 8 12- 16 20- 2431
(days) <12 <16 <20 <24
Jan. 2.6 15 1 7 3 4
Feb. 2.8 15 2 5 6 2
Mar. 5.6 15 5 8 2
Apr. 4.3 15 3 6 3 3
May 47 15 1 6 6 2
June 4.5 15 1 6 7 1
July 4.6 15 3 5 4 2 1
Aug. 4.7 15 1 1 7 4 1 1
Sep. 2.8 15 2 5 4 3 1
Oct. 3.6 15 5 3 7
Nov. 1.7 15 1 9 4 1
Dec. 2.3 15 1 7 5 2
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TaBLE G 7 Total duration of spells lasting at least one day

Wave height < $m

Goeree

Number of years in 1949 to 1963 incl.

Mean
total Total duration (days) of spells lasting at least one day in an
Month  duration | Total individual month
per month 0 1-<2 2-<4 4-<8 8- 12- 16- 20- 24-31
(days) <12 <16 <20 <24
Jan. 4.8 15 2 2 2 6 3
Feb. 5.4 15 1 3 7 2 2
Mar. 10.1 15 1 1 10 ‘3
Apr. 9.5 15 2 6 3 1 2 1
May 10.1 15 1 4 5 4 1
June 9.5 15 2 3 4 6
July 9.9 15 2 4 3 4 2
Aug. 10.4 15 1 6 6 2
Sep. 8.8 15 1 1 1 5 3 3 1
Oct. 8.2 15 2 1 4 4 4
Nov. 5.0 15 1 2 4 4 3 1
Dec. 5.2 15 1 2 2 7 3

Example. Near the lightvessel Goeree, in March the mean total duration of all periods
with wave height below # metres and lasting one day at least was 10.1 days. In 3 of the 15
. March months considered the total duration of such periods was 12 days or more but less
than 16 days.

TABLE G 7 Total duration of spells lasting at least one day

Wave height < $m

Goeree

Mean Number of years in 1949 to 1963 incl.
total Total duration (days) of spells lasting at least one day in an
Month  duration | Total individual month
per month 0 1-<2 2<4 4<8 & 12- 16~  20- 2431
(days) <12 <16 <20 <24
Jan. 0.5 15 10 5
Feb. 1.1 15 9 4 1 1
Mar. 2.4 15 3 5 3 4
Apr. 2.7 15 4 3 4 3 1
May 2.0 15 3 6 2 4
June 1.6 15 i 2 5 1
July 1.2 15 9 1 4 1
Aug. 1.2 15 8 2 4 1
Sep. 1.3 15 7 3 4 1
Oct. 1.7 15 7 2 2 4
Nov. 0.4 15 |12 2 1
Dec. 0.9 15 7 6 2
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TABLE G 8 Total duration of spells lasting at least one day

Wind force < 3

Goeree

Mean Number of years in 1949 to 1963 incl.
total Total duration (days) of spells lasting at least one day in an
Month  duration Total individual month
per month 0 1-<2 2-<4 4-<8 8- 12- 16 20- 2431
(days) <12 <16 <20 <24
Jan. 6.1 15 1 3 2 5 1 1 2 '
Feb. 7.2 15 1 4 3 5 2
Mar. 10.4 15 1 3 7 2 2
Apr. 9.9 15 1 1 3 5 5
May 11.2 15 1 1 6 5 1 1
June 10.5 15 5 3 7
July 10.2 15 1 3 7 2 2
Aug. 10.5 15 1 1 3 6 1 1 2
Sep. 8.1 15 1 2 6 4 1 1
Oct. 8.3 15 2 7 3 1 2
Nov. 4.7 15 1 7 5 2
Dec. 6.0 15 1 1 2 6 5

Example. Near the lightvessel Goeree, in October the mean total duration of periods with
wind force 3 or less and lasting one day at least was 8.3 days. In 2 of the 15 October months
considered the total duration of such periods was 16 days or more but less than 20 days.

TABLE G 8 Total duration of spells lasting at least one day

Wind force << 2

Goeree

Mean Number of years in 1949 to 1963 incl.
total Total duration (days) of spells lasting at least one day in an
Month  duration Total individual month
per month 0 1-<2 2-<4 4-<8 8- 12 16~  20- 2431
(days) <12 <16 <20 <24
Jan. 1.4 15 6 4 4 1
Feb. 1.9 15 7 3 3 1 1
Mar. 3.8 15 3 2 4 4 2
Apr. 2.9 15 4 4 4 1 2
May 2.3 15 5 3 3 4
June 2.8 15 3 4 4 4
July 2.9 15 4 5 1 4 1
Aug. 3.7 15 7 1 4 1 2
Sep. 1.5 15 7 5 2 1
Oct. 24 15 4 3 3 5
Nov. 0.8 15 9 4 2
Dec. 1.3 15 7 3 4 1
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All directions

TABLE H Parts per thousand ( fractions of time)

Goeree

A = nine years 1949 to 1957 inclusive
B = fifteen years 1949 to 1963 inclusive
Wind force Wave height

Month| 4andmore 6andmore 8andmore below 3m abovelim above2im above3im

A B A B A B A B A B A B A B
Jan. 667 704 248 282 44 60 232 229 300 304 74 91 12 17
Feb. 601 623 182 190 16 27 286 326 232 209 31 41 5 10
Mar. 504 526 114 106 16 11 403 420 170 132 30 22 4 3
Apr. 534 531 84 104 4 4 312 388 156 146 18 15
May 488 513 57 70 4 4 398 414 115 109 11 13 2 1
June 466 512 37 60 2 354 396 92 1101 2 8 1
July 537 552 109 113 7 8 343 395 186 159 24 23 4 3
Aug. 509 543 137 142 19 18 388 413 180 175 39 36 2 3
Sep. 608 597 174 148 13 14 290 344 267 202 4 37 3 3
Oct. 619 636 180 194 17 30 274 324 231 219 52 62 9 15
Nov. | 728 727 277 274 33 46 184 234 322 294 65 170 9 12
Dec. 699 710 295 283 63 61 187 230 342 302 79 75 22 23
Year [ 579 597 158 164 19.7 23.9\ 305 343 216 196 39 42 6.0 7.7
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TaBLE 1 1 Chronological list of series of observations

Wave height = 5m Four lightvessels

and/or

wind force = 10

Explanation (compare par. 1.5.1, 1.5.2 and 1.6 of text)

Every line represents simultaneous wind and wave observations of all lightvessels present.
Blanks in the columns for wind and first wave group mean that observations are lacking.
Time is G.M.T.

dd is reported wind direction in tens of degrees with respect to true North.

B is reported wind force Beaufort.

dwdw is reported direction from which waves came, in tens of degrees with respect to
true North; dwdw = 49 or 99 means confused waves.

Pu is code figure for wave period: P» = 2 means 5 seconds or less, P» = 3 means higher
than 5 but no more than 7 sec, P» = 4 means higher than 7 but no more than 9 sec, etc.
P, = x means: wave period ‘indeterminate’.

Ho is wave height expressed in kalf metres; values in parentheses were not really reported
but are rated values (see par. 1.7.3 of text).

From 1958 on, the first wave group d.»d»PwH. always represents wind waves (‘sea’) and
the second wave group (if present) represents swell; if then no second wave group has been
given, this means that no typical swell could be observed.
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TaBLEI 1

Year Day Noord Hinder Goeree

and and

month  br. dd B duwdw PwHy dudw PuHy dd B dude PoHw duwdw Py

1949

Jan. 01 21 2 9 2 5 8
02 00 2 9 22 4 8
02 03 2 9 2 4 8
02 06 20 9 2 4 8
02 09 20 7 2 3 6
02 12 20 7 2 3 6
02 15 20 6 20 3 5

Jan. 20 21 27 5 29 3 4
21 00 27 6 27 4 5
21 03 27 6 271 4 5
21 06 27 6 27 4 5
21 09 27 6 271 3 5
21 12 27 6 271 4 5
21 15 31 6 29 4 5
21 18 31 6 29 4 5

Febr. 09 15 24 7 24 5 6
09 18 27 7 271 5 6
09 21 29 7 271 6 7
10 00 27 7 27 6 8
10 03 27 7 21 6 8
10 06 27 7 21 6 8

Febr. 27 12 27 6 271 5 7
27 15 27 6 21 5 7
27 18 3 7 27 5 7
27 21 32 8 27 5 7
28 00 32 7 21 5 7

Mar. 01 00 27 8 275 6
01 03 25 9 27 5 6
0l 06 30 10 27 6 7
01 09 32 11 30 7 15
01 12 34 11 30 7 15
01 15 34 10 30 7 14
o1 18 34 8 32 5 9
o1 21 34 8 32 5 9
02 00 34 9 34 5 12
02 03 3 8 34 5 9

Oct. 26 09 20 8 20 4 6
26 12 20 9 20 5 9
26 15 20 9 20 5 9
2 18 32 9 2 5 9 32 7

Dec. 04 06 25 9 25 4 8
04 09 32 9 30 5 8




Texel Terschellingerbank
dd B dwdw PwBw dwdw PwHw dd B dwdw PwHy duwdw PwHe
18 8 20 3 7 18 9 22 3 6
18 8 20 3 7 20 10 22 3 7
20 10 20 4 10 20 10 2 2 7
22 8 22 4 8 2 9 22 3 6
18 8 20 4 3 18 9 22 3 5
19 9 21 4 10 20 10 22 3 6
20 9 22 4 8 22 9 22 3 6
27 9 28 4 6 26 8 26 4 8
26 9 26 4 7 25 9 26 4 11
27 9 27 4 T 24 9 25 4 12
27 9 27 4 7 29 8 26 4 13
29 9 28 4 8 29 9 28 5 14
30 8 28 4 8 28 8 28 5 11
30 8 28 4 8 27 8 27 5 10
32 8 30 4 7 31 8 28 4 8
25 8 24 4 6 21 8 20 2 4
27 8 27 3 7 26 11 25 3 7
27 8 27 4 7 26 11 26 4 8
27 10 27 4 8 26 10 26 4 8
27 10 27 6 8 27 10 26 4 8
30 8 27 6 8 27 8 26 4 8
29 8. 28 4 6 28 9 28 4 7
28 9 28 4 6 27 10 28 4 8
30 10 30 5 9 29 10 29 5 8
32 10 32 5 12 31 10 30 5 8
32 8 32 4 8 27 8 30 4 6
22 9 24 5 8 26 9 25 4 6
24 9 24 5 8 26 10 26 4 7
27 11 28 4 9 26 11 26 4 8
34 10 30 5 13 34 12 34 4 15
34 9 32 5 9 34 11 34 4 14
34 9 32 5 8 35 10 34 4 13
30 9 32 6 8 33 9 31 4 11
33 8 32 6 8 34 9 34 4 10
35 8 32 6 8 34 8 34 4 8
35 7 32 5 7 02 8 01 4 8
18 9 20 2 4
20 10 24 2 6
22 10 24 3 6
31 7 30 3 3
25 9 25 3 17
29 10 28 4 7

103
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TABLE 11 (continued)

Year  Day Noord Hinder Goeree
and and
month  hr. dd B dwdw PoHw dwde PuHy | dd B dude PyHy dude PuB
1949
Dec. 04 12 . 29 9 30 6 8
04 15 29 8 30 5 7
04 18 29 9 30 5 7
04 21 29 9 2 5 8
05 00 27 8 29 5 7
05 03 27 8 29 5 7
05 06 27 8 27 4 6
05 09 27 8 27 4 8
05 12 25 7 27 4 7
05 15 27 8 27 5 8
05 18 29 8 2 5 8
05 21 22 9 30 5 9
06 00 29 8 30 5 9
Dec. 17 12 29 8 27 4 71
17 15 29 9 27 5 9
17 18 ' 20 10 29 5 14
17 21 29 10 29 5 13
18 00 29 10 2 5 13
18 03 29 10 29 5 13 ‘
18 06 : 29 10 2 5 12
18 09 S 2 9 2 5 11
1951 o
Jan. 07 09 : 27 7 2 4 5
07 12 2 7 24 4 5
07 15 25 7 2 4 5
07 18 2 6 25 4 5
07 21 2% 5 24 3 4
1952
Nov. 06 00 27 7 21 3 5
06 03 0 7 29 4 6°
06 06 30 8 20 4 7
06 09 30 8 20 4 7
06 12 2 7 29 4 7
06 15 27 29 4 6
06 18 27 6 29 4 5
06 21 27 7 25 3 4
07 00 29 9 29 4 8
07 03 30 10 30 4 9
07 06 36 10 49 x ()
07 09 3 10 30 4 6 36 5
07 12 3 10 32 4 7 36 5
07 15 34 9. 32 4 6 36 4




Texel

Terschellingerbank

B  dwdw Py Hw dwdw PuwHe

dd B dwdw PuwHy dwdw PuwHw
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TABLE 11 (continued)

Year Day Noord Hinder Goeree
and and
month  hr. dd B dudw PwHw dudw PoHy | dd B dudw PwHy dudy PuH
1953
Jan. 31 15 29 8 30 4 6
31 18 29 10 30 4 7
31 21 29 11 30 5 9
Febr. 01 00 33 11 32 5 9
01 03 32 10 32 5 9
01 06 32 11 32 5 9
01 09 34 11 33 5 10
01 12 34 10 34 5 10
01 15 34 9 34 5 8
1954
Jan. 15 18 25 8 25 6 6 26 8 24 5 6
15 21 27 9 27 6 7 26 9 25 5 17
16 00 27 9 27 6 17 26 10 27 -5 10
16 03 27 9 27 6 7 26 10 27 5 10
16 06 27 9 27 6 17 27 10 27 5 12
16 09 279 27 5 17 27 10 27 5 11
16 12 27 9 27 5 17 26 9 27 5 12
16 15 . 27 8 27 5 5 28 8 27 5 9
16 18 20 6 27 5 4 27 8 27 4 8
16 21 28 7 27 5 4 27 7 27 4 1
Oct. 06 21 34 7 34 5 5
07 00 29 7 34 5 5
07 03 32 7 34 5 5
07 06 34 8 34 5 5
07 09 34 8 36 6 6
Dec. 04 15 24 8 24 5 5 25 8 25 4 6
04 18 27 10 27 6 17 29 10 28 5 8
04 21 28 9 29 6 8 29 10 29 5 8
05 00 29 8 28 6 7 30 9 30 5 8
Dec. 21 15 23 7 25 5 5 26 8 28 5 7
21 18 26 9 26 6 6 27 10 29 4 9
21 21 29 8 27 6 5 3t 160 30 5 9
22 00 2910 29 6 7 30 10 30 5 10
22 03 29 9 29 6 7 31 10 31 5 11
22 06 31 9 30 6 7 31 10 31 5 11
22 09 31 9 31 6 7 32 10 32 5 9
22 12 30 8 30 6 6 33 9 32 5 9
22 15 28 7 29 5 5 32 8 32 5 7
22 18 28 7 29 5 4 29 7 31 5 6
22 21 29 7 29 5 4 27 7 30 4 6
23 00 26 8 26 5 5 28 8 30 4 5
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Texel Terschellingerbank

dd B dwdw PuwHwy duwdy P Hae dd B dwdw PwHw dwdw PwHaw

27 8 27 4 5 28 8 28 4 5

28 11 28 3 8 27 11 28 5 8

29 11 29 4 8 32 10 28 5 8 32 5 7

30 11 30 4 9 34 12 31 6 11 28 5 7

30 11 30 4 9 3 12 34 6 13 28 5 7

30 11 30 4 8 34 12 34 6 13 28 5 7
35 10 34 6 9 28 4 5
36 10 34 7 9 28 4 2
3 8 34 7 9 28 4 2

26 9 26 3 7 32 2 3 25 7 27 3 5

26 10 26 3 10 25 10 27 4 8

26 11 99 x (12) 25 10 27 4 12

26 11 99 x (12) 25 10 27 4 13

27 11 99 x (12) 25 10 27 4 13

27 11 27 3 12 27 10 27 4 13

26 10 26 3 11 32 3 3 27 10 27 4 13

27 10 27 3 11 32 3 3 27 9 27 4 13

27 9 27 4 10 32 3 3 28 8 29 4 12

26 8 2 3 6 32 3 3 28 7 29 4.9

31 7 32 3 7 31 9 32 5 7

31 9 32 4 8 32 11 32 5 9

31 10 99 x (10) 34 11 34 5 9

35 10 99 x (10) 02 7 34 5 7 02 3 4 ;

36 5 32 5 6 04 6 34 5 6 02 3 4 ‘

23 8 23 3 5 27 4 27 4 4

27 10 27 4 7 27 10 27 5 7

27 9 27 4 6 29 10 27 5 7

28 8 28 4 7 29 9 27 5 7

24 8 24 3 6 30 3 4 27 8 27 4 7 31 4 5

26 10 99 x (8) 29 10 29 4 8

31 10 99 x (10) 30 10 29 4 16

30 10 9 x (11 29 11 29 4 18

29 11 99 x (12) 31 1 29 4 18

2 11 9 x (12 32 10 29 4 18

32 8 32 5 6 32 10 29 4 18

31 7 32 5 6 31 8 29 4 16

29 7 32 4 5 32 7 29 4 15

28 6 32 4 4 28 2 3 29 7 30 4 9

27 6 32 3 4 27 2 3 27 6 30 4 6 27 3 3

27 7 27 2 4 32 3 3 27 8 27 3 4 30 4 4
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TABLE 11 (continued)

Year Day Noord Hinder Goeree

and and

month  hr, dd B dudy Pw He dwde PoHe | dd B  duwdw PuwHw dedw PoH

1954

Dec. 23 03 27 8 26 5 5 27 9 28 4 8
23 06 2810 29 6 .7 28 10 28 4 9
23 09 3010 30 6 7 31 11 31 5 14
2 12 3011 30 6 11 211 32 5 15
23 15 3110 30 6 10 31 11 32 5 15
23 18 3210 31 6 10 31 10 32 5 15
23 21 32210 31 6 9 33 10 32 5 16
2400 30 8 31 5 7 49 4 9 32 10 32 5 16
2% 03 30 8 31 5 7 32 11 32 5 16
24 06 31 8 31 5 7 33 9 32 5 10
24 09 318 31 5 7 33 9 32 5 10
U 12 3 7 31 5 4 25 3 2 |32 8 32 5 9

1955

Jan. 16 18 36 7 36 3 4 23 5 20 2 3
16 21 3610 36 4 8 36 9 36 5 11
17 00 329 32 3 8 36 4 5 36 8 36 5 11
17 03 3208 32 3 7 34 9 34 4 8

May 18 03 27 9 27 3 6 25 9 25 4 8
18 06 229 27 3 6 26 9 27 4 11
18 09 28 9 27 3 7 2% 9 26 4 11
18 12 27 8 27 3 6 27 8 27 5 10
18 15 27 6 271 3 5 22 8 28 5 8
18 18 2% 5 27 3 5 30 7 31 5 7

1956

Jan. 20 18 27 2 3 6 2 8 2 4 7
20 21 2 9 2 3 7 2 8 2 3 7
21 00 25 8 22 4 7 25 8 25 4 8
21 03 207 30 4 6 2 4 4 |28 8 27 4 8
21 06 28 7 28 4 6 22 4 2 128 8 28 4 8
21 09 28 6 28 4 6 29 7 29 4 7
21 12 32 4 28 3 4 2 6 29 4 6

Jan. 22 03 28 2 3 6 23 9 25 4 7
2 06 307 22 3 5 28 3 5 |21 8 271 4 7
2 09 307 22 3 3 30 3 5 |29 7 29 4 7
2 12 2 6 30 3 5 22 7 29 4 7

July 29 12 28 22 4 4 » 6 2 2 3
29 15 2010 22 5 8 2 8 22 3 5
29 18 2 9 22 6 8 2 9 2 3 8
29 21 28 23 6 7 2 9 2 4 8
30 00 2% 7 25 5 6 25 9 23 4 8
30 03 25 7 25 5 6 2% 8 25 4 8
30 06 4 7 24 5 6 25 8 25 4 8




Texel

Terschellingerbank

dd B dwdw PwHy dwdw PwHw'

dd B duwdw PwHw dudw PyHy

279 99 x (10)
27 9 9 x (12)
31 11 R 5 16
31 11 32 5 16
31 11 99 x (16)
31 11 99 x (16)
31 8 99 x (13)
31 10 99 x (13)
2 9 9 x (12
33 8 99 x (10
33 6 32 3 5
33 7 33 3 5
05 6 05 4 4
3 8 36 4 6
35 8 36 4 7
33 7 36 4 6
18 7 19 3 4
23 7 21 3 5
25 9 23 4 7
27 9 25 4 8
27 10 26 4 8
28 8 28 4 8
24 8 24 5 7
2 10 24 x (8)
24 10 24 x (9)
22 10 27 x (9
29 9 29 x (9
29 8 295 10
29 7 29 5 7
26 9 23 x (8)
28 10 26 x (8
28 8 28 4 8
28 7 28 4 9
20 4 19 2 2
20 7 20 2 4
20 10 20 4 6
2 9 2 4 6
25 9 23 4 6

9 25 4 6
25 8 25 4 6

27
31
31
31
31
31
31
30
31
32
34
33
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TABLE 11 (continued)

Year Day Noord Hinder Goeree

and and

month  hr. dd B dudw PwHw duwdw PoHw | dd B dudw PwHp dede PoH
30 09 237 23 4 6 25 8 25 4 8
30 12 2% 7 25 4 5 27 8 27 4 8
30 15 26 7 25 4 5 27 8 27 4 8
30 18 2 6 24 5 4 25 7 27 4 8

1957

Nov. 04 00 16 8 16 3 5 18 7 18 3 5
04 03 1710 17 3 6 6 8 17 3 5
04 06 1910 17 3 6 23 10 21 3 6
04 09 28 2 4 7 2% 9 23 3 7
04 12 24 7 23 4 6 23 6 23 3 5

Dec. 08 12 27 8 27 3 5 28 7 21 3 6
08 15 278 27 3 6 2% 8 26 3 6
08 18 24 8 25 4 6 2% 8 26 3 6
08 21 27 8 2 4 6 2% 9 2 3 7

1958

Jan. 07 00 29 8 28 4 6 2 9 28 4 8
07 03 29 9 29 4 6 22 9 28 4 9
07 06 29 9 29 4 7 28 9 28 4 9
07 09 29 9 2 4 8 31 10 31 4 12
07 12 31 8 30 4 7 31 9 31 4 12
07 15 29 8 2 4 6 31 8 31 4 9

Jan. 09 12 27 9 27 4 6 25 7 26 4 5
09 15 28 9 27 4 6 2% 8 26 4 5
09 18 210 27 4 7 27 9 27 4 71
09 21 3110 20 5 7 28 10 29 4 11
10 00 31 9 31 5 8 29 10 30 5 12
10 03 298 29 5 7 2 9 30 5 11
10 06 27 6 27 4 5 2 8 30 4 7

Oct. 16 12 29 32 4 8 2 9 2 3 8
16 15 31 9 31 4 8 20 8 20 3 8
16 18 30 9 30 4 8 29 9 20 3 8
16 21 320 3 4 8 2 8 29 3 8
17 00 320 32 4 3 20 8 29 3 8

1959

Oct. 18 03 18 8 18 2 4 20 4 3 6 7 16 2 4
18 06 2310 22 4 4 23 5 7 |23 9 23 3 6
18 09 2510 25 4 4 24 4 7 |25 9 25 3 7
18 12 24 7 24 3 3 25 4 6 |26 8 2 3 6

Oct. 27 00 23 9 23 3 8 2 9 23 3 3
27 03 22 9 23 4 9 20 10 21 3 9
27 06 211 23 4 12 2 10 22 3 10
27 09 211 2 5 1 20 11 21 3 11




Terschellingerbank

dd B dwdyw PwHy dwdw PuwHw dd B dwdw PwHwy duwdw PuwHe
24 8 24 4 23 10 24 5 6

25 8 25 4 6 23 10 24 5 6

25 8 25 4 6 23 10 24 5 6

25 8 25 4 5 24 9 24 5 6

19 7 20 3 4 8 7 18 2 3

16 7 20 3 4 8 7 18 2 3

18 18 3 4 6 9 16 2 3

22 22 4 10 20 10 19 3 4

22 22 4 9 22 7 22 4 5

27 27 3 5 27 9 271 3 5

26 27 3 5 27 10 27 4 6

27 27 4 8 26 10 27 4 6

26 27 4 7 34 5 27 3 4

27 9 27 4 8 26 9 27 3 5

27 10 27 5 8 27 10 27 4 17

29 11 29 5 15 28 11 27 4 7 32 4 6
31 8 29 5 10 34 10 32 4 8 27 3 5
34 7 30 4 7 34 8 32 3 5 27 2 3
35 6 36 4 6 3 7 34 3 5 27 2 2
25 8 25 4 6 25 9 25 3 6

26 9 25 4 7 26 10 25 4 7

27 10 27 4 8 25 11 25 4 8

29 10 28 4 8 32 10 32 4 8 25

30 8 30 4 7 32 10 32 4 8

29 7 30 4 6 30 7 32 4 5

26 7 26 4 6 28 7 32 4 5

29 9 29 4 8 31 9 31 4 8

30 9 30 4 8 30 10 31 4 8

30 9 30 4 8 32 10 31 4 8

30 9 30 4 8 31 10 31 4 8

31 9 31 4 8 34 9 31 4 8

16 7 16 2 3 16 6 16 2 2

18 g8 18 2 3 16 6 16 2 2

23 9 23 4 5 18 9 18 3 4

27 9 21 4 6 25 9 25 3 5 18

24 9 24 4 6 23 7 23 3 4

2 9 22 4 6 23 g8 23 3 4

22 10 22 4 7 23 9 23 4 5

20 10 21 5 8 2 8 22 5 6
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TABLE 11 (continued)

Year Day Noord Hinder Goeree
and and

month  hr. dd B dudw PuHw dudw PyHy | dd B dude PwHy dude Pyl
27 12 2 9 22 5 14 24 7 24 4 5 22 3
27 15 23 8 22 5 12 22 8 22 4 7 24 3
27 18 31 7 31 3 3 22 4 5 22 8 22 4 7

Oct. 28 21 36 8 36 4 8 35 4 35 3 2 27 3
29 00 36 9 36 5 16 36 7 36 4 4
29 03 3 9 34 5 14 35 7 35 4 4
29 06 36 8 36 S5 14 36 7 36 4 4
29 09 36 8 36 5 13 01 7 01 4 6
29 12 36 8 36 5 16 36 7 36 4 8
29 15 36 7 36 4 9 36 7 36 4 7

1960

Jan, 20 00 28 8 28 3 6 22 4 6 28 8 28 3 6
20 03 28 8 2803 6 22 4 6 27 9 271 3 17
20 06 29 9 29 4 8 28 10 28 3 9
20 09 2910 29 4 12 30 10 30 3 12
20 12 29 10 29 4 12 31 10 31 4 12
20 15 29 8 29 4 8 31 9 31 4 12
20 18 20 5 29 4 6 32 7 32 4 9

Jan. 24 18 22 8 22 3 6 19 7 19 2 3
24 21 23 9 23 4 12 21 8 21 3 7
25 00 23 9 23 4 12 2 9 22 3 12
25 03 23 5 23 4 8 24 7 24 3 8

Jan. 29 06 28 8 28 3 3 27 4 5 27 8 27 3 7
29 09 29 8 30 3 4 28 4 6 27 8§ 27 3 11
29 12 29 8 29 3 4 31 4 6 30 8 30 3 11 27 3
29 15 29 7 29 3 4 31 4 5 30 8 30 3 11 27 3
29 18 29 5 29 3 2 31 4 3 31 5 31 3 5

Nov. 17 18 23 7 23 2 3 17 7 17 2 4
17 21 2710 27 4 7 26 8 26 3 6
18 00 28 8 28 3 4 26 4 7 27 9 27 5 11
18 03 28 7 28 3 4 27 4 6 29 9 29 5 12
18 06 28 7 28 3 3 27 4 6 29 8 29 5 11
18 09 27 6 27 2 3 29 3 3 30 7 30 3 8

Dec. 03 18 23 8 23 4 8 23 8 23 3 7 24 4
03 21 24 9 24 4 9 24 9 24 3 10
04 00 22 9 22. 4 9 24 9 24 3 10
04 03 23 10 23 4 12 24 10 24 3 11
04 06 2310 23 4 14 23 11 23 4 12
04 09 22 11 22 4 15 23 11 23 4 13
04 12 24 8 24 3 5 22 4 1 25 7 24 3 7 2 4
04 15 24 7 24 3 6 22 4 10 27 8 27 4 8
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Texel Terschellingerbank
dd B dwdw Pw Hu dwdw P Hw dd B dwdw PywHe dwdy PwHy
21 8 21 5 6 2 5 2 2 3
2 8 2 5 6 2 7 2 3 4
24 8 24 5 6 2 7 22 3 4
34 6 34 2 2 29 25 3 25 2 2 32 3 3
3 7 36 3 4 29 3 4 36 2 2 32 3 3
36 7 36 3 4 36 6 36 3 4
3 7 36 4 5 3 6 36 3 4
3 8 36 4 6 3 6 36 4 5
35 7 35 4 6 3 6 36 2 2 36 4 5
36 7 36 4 6 35 6 35 3 3 36 4 5
27 9 27 3 6 21 27 7 27 3 4
27 10 27 4 7
27 11 271 3 8 27 10 27 4 11
31 11 31 4 11 32 10 32 4 11
31 11 31 4 12 33 10 32 4 11
35 10 33 4 10 34 9 34 4 10
34 8 31 4 8 4 8 34 4 7
13 7 14 2 3 18 6 18 2 3
20 8 20 3 4 19 6 19 2 3
21 8 21 4 6 21 8 22 3 4
25 8 25 4 6 2 7 22 3 4
29 8 29 3 5 24 5 24 3 3
30 8 29 4 6 2 4 24 2 2
33 8 33 4 7 3 7 34 3 3
34 8 34 4 7 34 7 34 3 4
33 7 33 4 6 34 7 34 3 4
15 6 15 2 3 13 6 13 2 2 ‘
16 7 16 2 3 12 6 12 2 2 |
0 4 13 2 2 16 1 2 3. 1
27 5 21 3 3 13 4 13 2 2 i
3 7 30 3 5 29 4 29 2 2 |
2 7 29 3 6 30 4 30 2 2 04 2 2 }
24 7 24 3 7 25 5 25 3 3
25 5 25 3 5 26 6 26 3 3
23 7 24 3 6 26 7 26 3 3
22 8 24 3 7 26 5 26 3 3
23 9 24 3 8 24 9 24 4 6
23 10 24 4 11 24 10 24 4 8
25 9 24 4 9 27 9 27 4 4 24 4 6
260 9 25 4 8 27 9 27 4 7T 24 4 6




114

TABLE 11 (continued)

Year Day Noord Hinder Goeree
and and
month  hr. dd B dwdw PuoHw dwdw PoHe | dd B dudw PwHe dwdw PwH,
04 18 26 8 26 3 7 27 9 27 3 8 28 4 ¢
04 21 28 8 28 3 8 29 7 27 4 11
05 00 26 8 26 3 8 27 9 27 4 11
05 03 26 8 26 3 8 27 8 27 4 9
1961
Jan. 29 12 21 9 21 3 8 21 8 22 3 7 24 3 5
29 15 20 9 20 3 10 21 8 22 3 7 24 3 s
29 18 20 9 20 3 10 22 9 22 3 8 25 4 7
29 21 21 9 21 3 9 23 9 24 4 10
30 00 22 8 22 3 9 23 8 24 4 9
Oct. 17 18 32 9 32 4 7 27 4 4 30 9 31 3 9
17 21 32 9 32 3 7 34 4 8 33 10 33 3 10
18 00 34 8 34 3 5 35 4 7 32 10 33 4 11
18 03 33 9 33 3 5 35 4 8 34 9 33 4 8
18 06 33 8 32 3 5 35 4 7 33 8 33 4 7
18 09 33 8 33 3 5 35 4 7 33 8 33 3 6 33 4 9
18 12 33 8 33 3 5 35 4 7 32 8 32 3 6 33 4 8
18 15 34 9 34 3 6 35 4 8 35 8 34 3 6 33 4 38
18 18 36 9 36 3 5 35 4 7 36 9 36 4 12
18 21 3610 36 3 6 36 4 9 36 9 36 3 12
19 00 36 10 36 3 6 36 5 9 35 9 35 3 11
19 03 36 9 36 3 6 36 5 9 36 9 36 3 11
19 06 36 8 36 3 6 36 5 9 36 8 36 3 9
Nov. 13 09 05 9 05 3 5 04 5 8 05 8 04 3 8
13 12 0510 05 4 6 04 5 8 05 9 04 3 8 02 3 5
13 15 05 9 05 4 6 04 5 8 05 10 04 3 8 02 3 6
13 18 0510 05 4 6 04 5 8 05 10 4 3 9
13 21 05 9 05 4 5 04 5 8 05 9 04 3 9
Dec. 05 09 22 9 22 3 5 23 4 7 24 9 24 4 8 21 3 4
05 12 29 9 29 2 4 25 4 7 23 9 23 3 9
05 15 29.9 29 3 5 30 4 7 27 9 27 4 9 23 3 6
05 18 30 9 30 3 5 31 4 8 31 9 31 4 9
05 21 30 9 30 3 5 31 4 8 28 9 28 4 9
06 00 20 8 29 3 4 30 4 17 28 9 28 4 8
06 03 28 8 28 3 4 30 4 17 28 8 28 4 8
06 06 29 7 29 3 3 30 4 6 28 8 28 4 8
06 09 29 7 20 3 3 31 4 4 30 6 30 3 6 28 3 6
1962
Jan. 11 09 20 8 20 2 7 22 8 22 3 6
11 12 2210 22 3 10 22 10 22 3 9
11 15 2510 25 3 9 22 3 10 23 10 23 4 9
11 18 24 8 24 3 8 25 9 25 4 8
|




Texel Terschellingerbank
dd B dwdw PuwHy dwdw PpHy dd B dwdw PwHye dudw Py Ha
27 9 27 3 9 27 9 27 4 7
27 9 27 3 8 27 10 27 4 7
28 9 27 3 9 27 9 27 4 7
27 9 27 3 9 25 9 27 4 8
20 8 20 3 5 22 9 23 3 6
2L 9 20 3 6 22 9 23 3 6
2 9 2 3 8 22 9 23 3 6
2 10 2 3 8 22 9 23 3 6
2 9 22 3 7 22 9 23 3 6
31 9 31 3 8 27 4 27 3 3
30 9 31 4 8 4 9 34 3 6
31 9 31 4 8 34 9 34 3 6
33 9 33 4 8 4 9 34 4 7
33 8 33 4 7 34 9 34 4 8
34 8 33 4 8 34 8 34 4 8
34 8 34 4 8 3 7 36 3 4 34
36 8 36 2 3 34 3 7 36 3 4 34
36 8 36 3 7 36 8 36 4 6
35 7 36 3 7 3 8 36 4 6
35 9 36 4 9 04 7 04 3 4 36
02 9 36 4 8 06 7 06 3 4
05 7 05 2 3 02 07 6 07 2 3 36
06 9 06 3 5 07 9 07 3 6
05 9 05 3 6 07 10 07 4 6
06 9 06 4 6 07 10 07 4 6
06 9 06 3 6 05 9 05 4 6
05 9 05 3 6 05 9 05 4 6
23 9 23 3 8 22 9 2 3 6
23 10 23 3 8 2 10 22 3 7
28 10 28 3 8 23 27 10 27 4 7 22
28 11 28 4 12 27 10 27 4 8
27 10 27 4 12 27 10 27 4 8
27 10 27 4 12 27 11 27 5 9
28 10 28 4 12 27 11 271 5 9
28 10 28 3 7 27 10 27 5 10
28 8 28 2 4 322 8 27 4 8
20 9 20 3 6 20 7 20 3 3
20 10 20 3 8 20 9 20 3 5
2L 9 21 4 9 232 7 23 3 4
25 9 25 4 3 26 8 26 3 6

115




116

TABLE 11 (continued)

Year  Day Noord Hinder Goeree
and and
month  hr. dd B dudw PoHw dudw PuHy | dd B  dwdw PuoHy dwdw PuH
Jan. 22 09 27 8 27 3 7 26 8 26 3 6
22 12 27 7 27 3 6 27 8 27 3 6
22 15 27 7 27 3 6 26 7 26 3 5
22 18 26 7 26 3 6 27 6 27 3 5
22 21 27 8 27 3 6 29 729 3 17
23 00 28 7 28 3 6 28 7 28 3 7
23 03 28 7 28 3 6 28 7 28 3 7
23 06 28 7 28 3 6 27 7 27 3 7
23 09 28 6 28 3 5 27 7 27 3 6
Febr. 12 03 26 8 26 3 8 25 9 25 3 7
12 06 24 9 24 3 8 24 10 243 7
12 09 23 9 23 3 9 24 9 24 3 9
12 12 24 8 24 3 8 24 10 24 4 10
12 15 26 9 26 3 8 24 9 24 3 9
Febr. 13 09 32 9 32 3 8 32 7 32 4 4
13 12 3210 32 4 9 32 8 32 4 8
13 15 36 10 36 4 12 34 9 34 4 9
13 18 36 9 36 4 9 34 10 34 4 9
13 21 35 9 35 4 8 34 8 34 4 8
14 00 35 9 35 3 10 34 9 34 4 8
14 03 36 8 36 3 10 34 8 34 4 8
14 06 35 9 35 3 11 33 8 33 4 8
14 09 35 8 35 3 9 34 8 34 4 7
Febr. 16 03 29 8 29 2 5 26 7 26 3 5
16 06 28 8 28 3 6 26 8 26 3 6
16 09 27 8 27 3 6 26 8 26 3 6
16 12 26 8 26 3 7 27 9 26 3 7
16 15 32 8 32 3 6 26 27 8 27 3 7
16 18 32 8 32 3 7 30 9 30 3 8 29 3 6
16 21 31 9 31 3 9 30 10 30 3 9
17 00 30 9 30 3 8 30 10 30 3 9
17 03 3210 32 3 9 32 10 32 3 9
17 06 33 9 33 3 9 32 10 32 3 9
17 09 32 8 32 3 8 32 9 32 3 9
17 12 33 8 33 3 7 32 8 32 3 9
Dec. 15 21 28 8 28 3 5 27 7 27 2 5
16 00 3210 32 3 8 31 10 31 4 9
16 03 3010 30 3 8 29 10 29 3 9
16 06 3111 31 4 12 29 11 29 4 11
16 09 3210 32 4 12 31 10 31 4 11
16 12 33 9 32 4 10 33 9 35 4 12
16 15 32 8 32 3 8 34 8 34 3 8




Texel Terschellingerbank
dd B dwdw Pw Hw dwdw P w Hw dd B dwdw Pw Hu) dwdw Pw Hw
29 9 29 2 2 29 3 6 30 8 30 3 4
26 9 26 3 10 27 9 27 3 5§
27 10 27 4 11 27 9 27 3 6
27 10 27 4 12 27 8 27 3 6
26 9 27 4 11 27 8 27 3 6
27 9 27 4 9 27 8 27 3 &6
27 10 27 4 9 27 8 27 3 6
27 10 27 4 11 27 8 27 3 6
27 9 27 4 8 27 7 27 2 2 27
24 9 24 3 7 23 8 23 3 5
24 9 24 3 7 24 9 24 3 6
24 10 24 4 9 24 8 24 3 5
25 9 25 4 9 27 8 27 3 6
28 8 28 3 3 25 4 8 28 9 28 3 6
31 4 31 2 1 33 3 3 30 4 30 3 3
35 8 35 3 5 32 4 32 2 1
34 9 34 3 7 35 8 35 3 4
33 8 33 3 8 34 7 34 3 4
34 9 34 3 8 32 7 32 3 5
34 8 34 3 8 32 8 32 3 5
35 9 34 3 8 33 8 33 3 6
34 9 34 3 8 34 7 34 3 6
34 8 34 3 9 34 6 34 3 5
28 9 28 3 8
28 10 28 3 8
27 10 27 3 10
28 10 28 3 8
29 11 29 3 9
29 11 29 4 12
29 11 29 4 12
31 11 31 4 13
31 1 31 4 13
31 11 31 4 13
31 10 31 4 12
32 9 32 4 8
29 9 29 3 8 32 8 32 3 5
29 10 29 4 9 29 8 29 3 &6
29 10 29 4 12 29 9 29 3 7
30 10 29 4 12 32 7 32 3 6
31 9 31 4 8 04 7 04 2 3 32
36 7 36 4 4 02 6 02 2 3 32
35 6 35 2 3 34 S5 34 3 3
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TABLE 11 (concluded)

Year Day Noord Hinder Goeree
and and
month  hr. dd B dudw PwHy dudy PuHy | dd B dudw PuHe dudw Pul

1963

Jan, 19 09 08 9 08 3 7 07 9 07 3 8
19 12 06 9 06 3 7 06 10 06 3 9
19 15 07 9 07 4 8 07 10 07 3 9
19 18 07 9 07 3 17 09 9 09 3 38

Nov. 17 18 19 7 19 2 4 19 6 19 3 5
17 21 219 21 3 7 20 10 20 3 5
18 00 23 7 23 3 7 23 10 23 3 7
18 03 23 8 23 3 7 24 8 24 3 6
18 06 23 7 23 3 6 23 8 23 3 6
18 09 22 9 22 4 12 23 8 23 3 6
18 12 2210 22 4 12 24 11 23 4 11
18 15 2310 23 4 11 23 10 23 4 11
18 18 23 9 23 4 11 23 9 23 4 10
18 21 23 8 23 3 8 27 8 26 4 7

Nov. 21 15 22 8 22 3 7 23 8 23 2 5
21 18 2210 22 4 10 23 9 23 3 7
21 21 2410 24 4 11 24 9 23 3 17
22 00 2410 24 4 12 26 10 26 3 9
22 03 24 9 24 4 10 27 9 27 3 9
22 06 27 8 27 3 17 28 9 28 3 9




Texel Terschellingerbank
dd B dwdw PwHy duwdw Puw Hyp dd B dwdw HwPw duwdw Pw Hu
08 7 08 2 4 09 7 09 3 3
07 9 08 3 5 09 7 09 3 3
07 9 07 3 5 07 8 07 3 4
09 9 09 3 5 09 8 09 3 5
16 6 16 2 3 18 6 18 2 2
17 8 17 3 4 18 7 18 2 3
20 8 20 3 6 20 8 20 3 4
23 8 23 3 5 24 8 24 3 5
22 8 22 3 5 23 8 23 3 5
20 8 20 3 5 20 7 20 2 3
22 5 22 3 5 22 8 2 3 5
24 9 24 3 5 23 8 23 3 5
23 9 23 3 7 23 9 23 3 5
25 8 23 3 6 23 9 23 3 5
20 8 20 3 6 21 8 21 3 5
23 10 23 3 9 21 10 21 3 5
23 10 23 3 9 22 10 223 5
23 9 23 3 8 26 9 26 3 6
27 9 27 3 8 27 9 27 3 6
27 9 27 3 8 27 8 27 3 6
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TABLE 12 Isolated observations of one lightvessel only

Wave height = 5m

and/or

Wind force = 10

(Further explanation, see table I 1, pag. 101)

Four lightvessels

Year Month Day Lightvessel dd B dwdw PwHw dwdw PwHy
and hr.
1949 Jan. 08 21 Terschellingerbank 36 10 34 4 12
1951 Nov. 28 21 Texel 34 10 34 5 7
Dec. 09 00 Goeree 20 10 20 4 6
1952 Sep. 26 15 Terschellingerbank 25 10 25 5 7
1954 Nov. 27 06 Noord-Hinder 21 10 21 6 6
1957 Aug. 25 21 Goeree 27 10 27 4 8
1958 Feb. 05 18 Terschellingerbank 30 10 31 4 7
1959 Jan. 09 18 Terschellingerbank 03 10 03 3 5
Jan. 12 15 Goeree 32 7 32 4 10
Nov. 13 12 Noord Hinder 16 10 16 2 4 18 3 5
Dec. 23 00 Terschellingerbank 17 10 17 3 5
Dec. 27 06 Terschellingerbank 25 10 25 4 7
1960 Nov. 02 18 Terschellingerbank 23 10 23 4 7
1961 Feb. 01 03 Noord Hinder 24 9 24 3 10
Mar. 21 06 Goeree 36 9 3 3 10
July 04 15 Goeree 33 8 33 3 8 33 4 10
1962 Nov. 15 18 Goeree 32 9 32 5 10
1963 Nov. 19 15 Noord Hinder 22 9 22 4 10
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SUMMARY

Wind and wave data collected every three hours since 1949 by Netherlands light-
vessels are listed in frequency and other tables. The method of preparation of these
tables is given, and a summary of them can be found in par. 1.6 of the text.

An interpretation of some of the data is given.

Relative frequencies (percentages of observations) of winds of force 4 and more,
6 and more and 8 and more, respectively, for the years 1949-1957 were compared
with those recorded by the Netherlands lightvessels during 1910-1939 and with wind
data from other sources (par. 2.2.2). An increase in the frequency of wind forces 4
and more in all seasons, and an increase in the frequency of wind forces 6 and more
in autumn and winter is indicated. The comparison supports the idea that some of
the (mostly small) differences between frequencies of different lightvessels are real,
that is, caused by the differences in ship positions: the lightvessel Texel may have a
little higher frequency of gales than Goeree and Terschellingerbank, especially in
autumn and winter; Goeree shows a lower annual variation in the wind frequencies
than the northern lightvessels. Other differences are probably due to slight systematic
differences between the observers on board the different lightvessels.

A similar statement can be made for the frequencies of wave heights in excess of
various values (par. 2.3.2 and par. 2.5.2).

The highest wind force reported during the fifteen years 1949-1963 inclusive was 11
(violent storm) for Goeree (on 6 occasions) and for Texel (on 9 occasions), and 12
(hurricane) for Terschellingerbank (on 2 occasions). The maximum significant wave
height experienced by any of the three lightvessels in these years was probably 7 to
8 metres.
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SAMENVATTING

Gegeven zijn frequentietabellen en andere tabellen over winden en golven, zoals
deze sinds 1949 elke drie uur zijn gerapporteerd door Nederlandse lichtschepen. De
wijze van vervaardiging der tabellen is toegelicht en enkele resultaten zijn besproken.

Par. 1.6 geeft een overzicht van de verschillende tabellen. De volgende informatie
is gegeven. Frequenties van bepaalde winden (tabellen C 2 en H); frequenties van
bepaalde golfhoogten en -richtingen (A, C 1, C 3, H); verband tussen golthoogte en
golfperiode (B 1, B 2); verband tussen golfhoogte en windkracht (D 1); gemiddelde
golfhoogten bij gegeven windkracht en ‘equivalente’ golfhoogten (zie par. 2.8.2)
(D 2); verschillen tussen waargenomen wind- en golfrichtingen (E); maxima van
waargenomen windkrachten en golfhoogten per individuele maand in de 15 jaren
1949 t.e.m. 1963 (F 1, F 2); aantallen en duren van perioden van hogere golven en
van harde winden (alleen Goeree, G 1, G 2); analoge informatie voor lage golven en
zwakke winden, met gegevens over de variaties van jaar tot jaar (alleen Goeree, G 3
tot G 8); gedetailleerde rapporten der lichtschepen over wind en golven tijdens alle
perioden met windkracht 10 of meer en/of met golfhoogte 5 meter of meer in de 15
jaren 1949 te.m. 1963 (I1,12).

De windfrequenties over de jaren 1949-1957 zijn vergeleken met die bij de Neder-
landse lichtschepen in 1910-1939 en met enige andere windgegevens (par. 2.2.2).
Er blijkt een algemene toeneming van de frequenties van windkracht 4 en meer in
alle seizoenen, en van windkracht 6 en meer in herfst en winter te zijn geweest. De
vergelijking geeft verder steun aan de gedachte dat sommige van de (meestal geringe)
verschillen tussen de lichtschepen onderling reeél zijn, d.w.z. veroorzaakt door hun
verschillende ligging: het lichtschip Texel toont iets hogere stormfrequenties dan
Goeree en Terschellingerbank, speciaal in herfst en winter; Goeree geeft een lagere
jaarlijkse gang in de windfrequenties dan de noordelijke lichtschepen. Andere ver-
schillen zijn waarschijnlijk toe te schrijven aan geringe systematische verschillen tus-
sen de waarnemers op de verschillende lichtschepen.

Voor de frequenties van golfhoogten boven bepaalde waarden kan iets dergelijks
worden gesteld (par. 2.3.2 en par. 2.5.2).

De hoogste windkracht gerapporteerd in de 15 jaren 1949 t.e.m. 1963 was 11 (zeer
zware storm) voor Goeree (6 stormen) en voor Texel (9 stormen), en 12 (orkaan) voor
Terschellingerbank (2 stormen). De maximale significante golfhoogte, die in deze
jaren bij alle drie lichtschepen is voorgekomen, is vermoedelijk 7 tot 8 meter geweest.



123
REFERENCES

A. C. BAKKER (1962)
Enkele wind- en golfstatisticken uit het Deltagebied, Kon. Nederl. Meteorol. Inst., Wetensch. Rapport
W.R. 62-6, De Bilt (in Dutch).

R. DORRESTEIN (1955)

Aantal en duur van perioden met hoge windkracht en met hoge golven, waargenomen op het licht-
schip Goeree, Kon. Nederl. Meteorol. Inst. Wetensch. Rapport W.R. 55-010, De Bilt (Dutch with
Englisch summary).

R. DORRESTEIN (1959)
A wave recorder for use on a ship in the open sea, Proc. Symp. Behaviour of Ships in a Seaway (1957),
pp. 408-17, Wageningen.

W. Grum (1959)
Rijkswaterstaat, Nota W.W.K.59-3, *s-Gravenhage (unpublished internal report).

J. M. Krprper and E. J. JosepH (1963)
A study of wave persistence for selected locations in the North Atlantic Ocean, North Sea, and Baltic
Sea, U.S. Naval Oceanographic Office, TR-149, Washington D.C.

KoN. NEDERL, METEOROLOGISCH INST, (1956-1965)
Meteorologische en oceanografische waarnemingen verricht aan boord van Nederlandse lichtschepen
in de Noordzee, Jaargang 1-1949 to 14-1962. De Bilt. (Dutch and English text.)

H. MARKGRAF and P. BiNTIG (1954)
Klimatologie der Nordwesteuropiischen Gewisser, Teil 2 Windverhiltnisse, Deutscher Wetterdienst
Seewetteramt, Einzelver6ff. Nr. 4, Hamburg,.

O. PeTrI (1958)
Statistik der Meereswellen in der Nordsee (auf Grund von Beobachtungen der Bordwetterwarten
des Deutschen Wetterdienstes), Deutscher Wetterdienst Seewetteramt, Einzelverdff. Nr. 17, Hamburg.

H. U. RoLL (1956)
Die Meereswellen in der stidlichen Nordsee (auf Grund von Wellenbeobachtungen deutscher Feuer-
Schiffe), Deutscher Wetterdienst Seewetteramt, Einzelverdff, Nr. 8, Hamburg.

J. P. VAN DER STOK (1912)
Das Klima des stidostlichen Teiles der Nordsee, unweit der Niederlidndischen Kiiste, Kon. Nederl.
Meteor. Inst. No. 102, Meded. en Verhand. 13a, b, ¢, Utrecht.

L. M. J. U. vaN STRAATEN (1961)
Directional effects of winds, waves and currents along the Dutch North Sea coast, Geologie en Mijn-
bouw 40, pp. 333-46, 363-91.

G. VERPLOEGH (1956-59)

Climatological data of the Netherlands lightvessels over the period 1910-1940, Kon. Nederl. Meteorol.
Inst., Meded. en Verhand. 67; Part I: Statistics of gales; Part II: Air pressure and wind; Part III:
Temperatures and hydrometeors, thunderstorms, general discussion. ’s-Gravenhage.







Van de reeks MEDEDELINGEN EN VERHANDELINGEN zijn bij het Staatsdrukkerij- en Uit-
geverijbedrijf nog verkrijgbaar de volgende nummers:

23, 25, 26, 27, 29b, 30, 31, 34b, 35, 36, 37, 38, 39, 40, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53,
54, 55, 56, 57, 58, 59,

alsmede

60. C.Kramer,J.J. Post enJ. P. M. Woudenberg. Nauwkeurigheid en betrouwbaar-
heid van temperatuur- en vochtigheidsbepalingen in buitenlucht met behulp van kwik-
thermometers. 1954. (60 blz. met 11 fig.) < = - o & o & = o s @0 o & 5 5 5 5 > 3,50

62. C. Levert. Regens. Een statistische studie. 1954. (246 blz. met 67 fig. en 143 tab.) 10,00
63. P. Groen. On the behaviour of gravity waves in a turbulent medium, with appli-

cation to the decay and apparent period increase of swell. 1954. 23 blz.) .. . . . 1,50
64. H. M de Jong. Theoretical aspects of aeronavigation and its application in
aviation meteorology. 1956. (124 blz. met 80 fig., 9 krt.en 3tab.) . . . . . . 4,50

65. J. G. J. Scholte. On seismic waves in a spherical earth. 1956. (55 blz. met 24 ﬁg) 5,00

66. G. Verploegh. The equivalent velocities for the Beaufort estimates of the wind
force atsea. 1956, (38 blz.met 17tab.) « . » & & o & = 5 & ¢ = & - @ ey s e L5

67. G. Verploegh. Klimatologische gegevens van de Nederlandse lichtschepen over
de periode 1910—1940.

Deel 1I: Stormstatistieken. — Climatological data of the Netherlands light-vessels
over the period 1910—1940. P. I.: Statistics of gales. 1956. (68 blz. met
A E ]| T )t S P S 3,50

Deel II: Luchtdruk en wind; zeegang. — Climatological data of the Netherlands
light-vessels over the period 1910—1940. P.I1: Air pressure and wind; state

of the sea. 1958, (91 blz. met tabellen.) . < o @ & o = = & 5 5 = 5 & 7,50
Deel III: Temperaturen en hydrometeoren; onweer. — Climatological data of the

Netherlands light-vessels over the period 1910—1940. P. III: temperatures

and hydrometeors; thunderstorms. 1959. (146 blz. met tabellen.) . . . 8,00
68. F. H. Schmidt. On the diffusion of stack gases in the atmosphere. 1957. (60 blz,
12.fig.efitabl)l < w2 o 5 @@ 2 s e s We w6 e 8 s e s 5,00

69. H. P. Berlage. Fluctuations of the general atmospheric cnrculatlon of more than
one year; their nature and prognostic value. 1957. . . . . . . . . . 2w s 1250

70. C. Kramer. Berekening van de gemiddelde grootte van de verdamping voor ver-
schillende delen van Nederland volgens de methode van Penman. 1957. (85 blz., fig. en

171 o 7 7,00
71. H. C. Bijvoet. A new overlay for the determination of the surface wind over sea
from surface weather charts. 1957. (35 blz., fig. entab.) . . . . . . e w250
72. J. G. J. Scholte. Rayleigh waves in isotropic and anisotropic elastic media. 1958.
(43 blz,, fig. €0 tab.). . o « 5 5 & @ 5 @ ow Feee s Ghes 8 8 s ... 3,00

73. M. P. H. Weenink. A theory and method of calculation of wind effects on sea
levels in a partly-enclosed sea, with special application to the southern coast of the
North Sea. 1958.(111 blz. met 28 fig.entab.) . . . . . . . . . .. e e .. .. 800

74. H. M. de Jong. Geostrophic flow. Geostrophic approximation in the upper air
flow with application to aeronavigation and air trajectories. 1959. (100 blz. met 17 fig.,
14 krt. en 2 tab.)

75. S. W. Visser. A new analysis of some features of the 11-year and 27-day cycles
in solar activity and their reflection in geophysical phenomena. 1959. (65 blz. met
16 fig. en 12 tab.)



76. A. R. Ritsema and J. Veldkamp. Fault plane mechanisms of South East Asian
earthquakes. 1960. (63 blz. met 26 fig.en11tab.) . . . . . . . . « . ¢ ¢ « . .

77. G. Verploegh. On the annual variation of climatic elements of the Indian Ocean.,
P. I: text. P. 1I: charts. 1960. (64 blz., 15 fig., 28 krt.) . . . . . . . . . . . ..

78. J. A. As. Instruments and measuring methods in paleomagnetic research. 1960.
(56,0175 20 )1 fpfee " el AR S 0 Test R e, T E DR s s

79. D. J. Bouman. Consistency of approximations in discontinuous fields of motion
in the atmosphere with an introduction to the use of generalized functions or distri-
butions in meteorology. 1961. (94 blz.,6fig.) . . . . . . . . . . o . ...

80. H. Timmerman. The influence of topography and orography on the precipitation
patterns in the Netherlands. 1963. (49 blz., 37 fig.en5tab.) . . . . . . . . ..

81. A.W. Hanssen & W. J. A. Kuipers: On the relationship between the frequency
of rain and various meteorological parameters (with reference to the problem of objec-
tive forecasting). 1965. (77 blz., 18 fig.en 12tab.) . . . . . . . . . . . . . . .

82. G. A. de Weille: Forecasting crop infection by the potato blight fungus. A
fundamental approach to the ecology of a parasite — host relationship. 1964. (144
bz 37 figt en37itabi s 8 TR R B e R R T

83. H. J. de Fluiter, P. H. van de Pol, J. P. M. Woudenberg (redactie) e.a. Fenolo-
gisch en faunistisch onderzoek over boomgaardinsekten. Phenological and faunistic
investigations on orchard insects. 1964. (226 blz., 84 fig.en 59tab.) . . . . . . .

84. D.J.Bouman & H.M.de Jong: Generalized theory of adjustment of observations
with applications in meteorology. 1964. (89 blz.,8 fig.en1tab.) . . . . . . . . .

85. L. Otto: Results of current observations at the Netherlands lightvessels over the
period 1910—1939. P.1. Tidal analysis and the mean residual currents. 1964. (56 blz.
1 0o N P S S A P

86. F. H. Schmidt: An analysis of dust measurements in three cities in the Nether-
lands. 1964. (68 blz.; 14 fig.en 22tab.) . = & & & = s /s 5 o le wle o b 8w w

87. Climatology of Amsterdam airport (Schiphol). 1966. (145 blz., 6 fig., 10 tab.) . .

88. H.P.Berlage: The southern oscillation and world weather. 1966. (152 blz., 46 fig.,
STl 7oy RS O R S R R SRR I e T

89. G. Verploegh: Observation and analysis of the surface wind over the ocean. 1967.
(67 DIz, 1A tabi A KTE)) .« e She 6 sl o te b b sl s e e e e e e

627673%-316

4,00
6,00

2,50

6,50

6,50

10,00

14,50

9,25



