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INTRODUCTION

This report describes work completed on the first stage of a study of wave conditions
at South Uist, carried out for the Wave Energy Steering Committee of the Department
of Fnergy under the auspices of Technical Advisory Group 2 (Wave Data).

Wave data collected during the year March 1976 to Februany 1977 at a point
approximately eleven miles to the west of Benbecula on the Isle of South Uist

in the Outer Hebrides, form the data set from which 399 records have been selected

for further study.

The records chosen are such that the frequency distribution of their associated
wind records, as measured at Benbecula anemograph station, approximates the long

term distribution of winds in the area, in both speed and direction.

For each of these wave records a one~dimensional energy spectrum has been
calculated. All of the selected digital wave records and the spectra calculated
from them are available separately in computer compatible form to users

requirements. The report contains an index to these records.



1o Data Collection and Preliminary Processing

Measurements have been made of the variation with time of sea surface elevation at

a point.

The measuring instrument, a Datawell Waverider buoy, was positioned approximately
eleven miles to the west of Benbecula at '

057918.2tN

007938.3'wW

The depth of walter was approximately 42 metres.

Data from the buoy were continuously telemetred to an onshore receiving station
located in the control building at the Royal Artillery Range, Hebrides, and

comprising a Datawell Warep receiver interfaced to a Rapco digital data logger.

Data were recorded on a sample basis, one 1044 second sample being recorded every
three hours. Bach sample consisted of 2088 measurements of the wave elevation
taken at 0.5 second intervals. Hereafter, a sample as just described is referred

to as a (digital) wave record.

Magnetic tapes from the logger were returned to the iaboratory each month where
they were translated and processed by a computer program designed o check for
timing or tape formating errors. In addition the program subjected each

(1044 second) wave record to a number of tests to check for characteristics not
normally associated with wave records of this type. The tests were based on the
assumptions that a wave record should display certain simple properties counsistent
with the behaviour of a random process with an approximately normal distribution,
and that the water surface should conform to certain well established steepness

criteria.

The tests were for the following fault conditions:

(1) Test for lost data points due to format errors or telemetry failure
(indicated by a special signal derived from the receiver).

(2) Check for the occurrence of ten consecutive points of equal value
(instrument failure test).

(3) Check for an interval between successive up-crossings of the record
mean level of greater than twenty five seconds (wandering mean test).

(4) Comparison of the difference in magnitude between successive data points

with a test value based on maximum probable water slope.



(5) Comparison of absolute magnitude of data points with a test value

equal to four times the record standard deviation.

Actions taken by the program were:
Single lost data points, up to a maximum number of fifteen per record,
identified by the first test were replaced by the average value of the two

neighbouring points. Two or more ad%?oent lost points caused the record to be

rejected.
Failure of either test (2) or (3) caused the record to be rejected.

Faulty points, up to a maximum number of five, identified by test (4), were
replaced by the average value of the two neighbouring points. Two or more

ad jacent faulty points caused the record to be rejected.

No alterations to the record were made on failures of test (5). Six failures,
up to three of which could be conmsecutive, were allowed before rejecting the

record.
All test failures were recorded whether or not the record was rejected.

A1l of the records chosen for further study were passed as acceptable by this
procedure. Very few, in fact, had failed any of the tests, those which had
were individually plotted and inspected by eye. In some cases the cause of the
failure had been successfully corrected by the program and the record was then
kept in the sub-set, but where the record had to be finally rejected it was

replaced by another with similar associated wind characteristics.

A further simple check on the quality of the data was performed after the
calculation of the spectra. The test was designed to reveal abnormal
quantities of high or low frequency energy in the spectrum. A record whose

spectrum failed this test was replaced: +there were again very few of these,

The results of calibrations carried out on the buoy and the receiving and
recording systems were used to enable the sampled wave signal values (volts)
to be converted to wave heights (metres). The data were then stored on

magnetic tape.

The above check procedures were in fact applied to all the records obtained
during the first year of operation, and of the 2,920 records which might have
been obtained during the year, 2,122 (93.2%)were finally stored on magnetic

tape as valid data.

Data collection at this site is continuing.



2e Selection of Wave Records

The procedure described here represents an attempt to extract from those
wave records available a smaller, and thus more manageable sub—set which is

at the same time more representative of the long=~term wave climate.

Winds are measured and recorded as hourly mean speeds and directions by the
VMeteorological Office at the nearby Bembecula anemograph station. There
exists, therefore, a wind observation associated with each wave recording

made during the year March 1976 to February 1977.

The wave records selected for inclusion in the sub-set were such that the
distribution of their associated wind speeds and directions matched the

long=term distribution of winds in the area.

The first stage in the selection of the wave record sub—set was, then, the
selection of a sub—set of wind observations from all those made at Benbecula
during the year. For this purpose a long term bivariate frequency histogram
describing the distribution of hourly mean wind speed and direction was

derived for the area.

This was done by combining three such distributions obtained from the
Meteorological Office which were based on measurements made over different

periods at the Benbecula and Tiree anemograph stationse.

The periods of the measurements from which these distributions were derived

weres
Tiree (56930'N, 06°53*W) 19501959 (10 years)
Benbecula (57°28'N, 07°221W) 1957-1960 (4 years)
Benbecula ( ™ " ) 1960-~1969 (10 years)

The method employed to combine the distributions was to convert the
frequencies of occurrence, tabulated under each wind speed and direction
class, in all three distributions into actual numbers of observations in
those classes. Then, treating these as observations relevant to the area as
a whole, to compile a frequency histogram showing the percentage of the total
number of observations made over all three periods which fell in each of the

wind speed and direction classes.



The final histogram is shown belows:

Direction |350=| 20=| 50=| 80={110=, 140={ 170=| 200= {230~ {260~ 290~ 320~
degrees 10 40 70 100! 130 160 190 220 [250 {280 [310 {340
Speed Totals
kts
0 2,28
1=3 SAT| T4 oT5| «61| o581 o691 54| 44| o35 32| «39 438 626
46 07| ¢80 80| oT4| «T4| 84| 89| 6T «66] 61| 6T | o65 9.04
=10 1e98{1e41 {1030 {1624 {1048 | 188 1495 16211671 (138|141 {1.35 { 18.61
11-16 20951644 16651626 1696 | 3.07| 3650 366711327259 |28 |2.22 | 29,70
17-21 Te48| o5T | «T6| 5141051 2.04| 2432 2429 11.84[1.69 [1e25|1.71 16.91
22=27 e83] 030 o35 21| «T1| 1e61] 178 14111261115 | 96| T3 | 11.30
28-33 022 .10 009 006 024 070 059 046 038 043 038 030 3.95
34~40 06| J02] .01 »01 27 21 171 o13] 420} o415 »10 1e42
A1=47 .02 03| 04] «02] ,02] 06| 05| .03 o 27
4855 01 «01] 01 <03
56=63
Totals 1809815381571 (466316686 111013]11168311006919.52 8644|7045 {687 | 99.77

T1e Wind speeds and directions (hourly means) - percentage frequencies of

occurrence

It had been decided previously that a sub-set of 400 observations was required.

The number of observations from the sub-set needed in each wind speed and

direction class was therefore determined by dividing the percentage frequencies

of occurrence, tabulated above, by 0.25, and rounding up or down to the nearest

integer.

The distribution of all the winds measured at Benbecula during the year

March 1976 to February 1977 was such that it was generally possible to find

gufficient wind observations in each classe

Difficulty was, however,

experienced at the upper end of the wind speed range ( > 28 knots), since

there were relatively few such observations in the year.

gsome departure from the distribution determined abovee

This necessitated

The fiﬁal distribution for the sub-set winds is shown below.




- -
Direction |350={ 20— 50=| 80=|110—| 140-{ 170- 200-’230- 260—|290— [320—
10 40| TOj 1001130 | 160 | 190 | 220 250 |280 |310 |340 . . .
0 2.25
1=3 «50 1 o751 oT5] o501 0301 75| 50| o500} «25] 25| «50 | &50 | 6.25
4~6 16001 «T5| o751 oT5] oT5| oT5| 100 | o751 o751 «501 &T5) o751 9425
7-10 2.00 {1650 |1625|1625[1e50| 2400| 2400 | 145011450 |1.50|1e50 1625 | 18.75
11-16 3400 {1450 |1.75]1025[2.00| 3.00| 3450 | 3450]342512.50|2425 [2.25 | 29.75
17-21 1650 | 50| o75| 50]1e00| 2.00| 2425 | 2425]1e75{1e75[1625 1,00 | 16,50
22-27 eT5] 025 25| 25| «T5( 1s50| 1o75 | 1e50[1e25({1425[{1.00 o475 11425
28-33 «50 «251 o751 501 50} 2501 o501 <251 .25 4.00
34=40 ¢25| «25] &50; &50 «25 175
4=47
48-55
56-63
Totals 9251502515050 {4650 {675 1100 {1175 1110019.75 (8625|775 [6sT5 | 99+75

2. Sub—set wind speeds and direction (hourly means) — percentage

frequencies of occurrence

Having thus decided the number of sub-set observations required in each class,

it is next desirable to select observations for inclusion in each class in such
‘a way as to reflect the probabilities of measuring winds in that class in each

of the four seasons. We would expect, for example, that the majority of westerly
winds with speeds greater than 28 knots measured during the year would bz measured
during the winter months, and the records chosen for inclusion in that class of

the sub~set distribuiionishould reflect this fact;
To this end four seasonal distributions of wind speed and direction were
compiled using the distributions of winds, tabulated month by month, published

for the three long term series previously detailed.

Seasons were defined as followss

Spring March, April, May

Summer June, July, August

Autumn September, October, November
Winter December, January, February

By reference to these seasonal distributions a further four percentage of
occurrence Tigures were obtained for each of the distribution classes, showing
the relative likelihood of winds in a particular class being measured in sach
season. These figures were used in deciding from which seasons the wind

observations required to £ill a given class would be drawn.



As an illiustrative example, the procedure employed in selecting wind
observations for a particular speed and direction class is described in
detail below. It should first be appreciated that whilst approximately
9,000 wind observations were made at Benbecula in the year March 1976 to
February 1977, only one third of these were eligible for selection, and
they were those observations pertaining to the hour immediately preceding

each wave recording periode

Example

For the class of wind direction between © and 8¢tAE& degrees, and wind speed
between V and V:aV knots, a total of four records, say, is required, and

the seasonal distributions may indicate that two . observations selected from

the summer months and one each from spring and autumn best reflect the seasonal
distribution of winds in that class.

AT
171

o~ e ~ P n—. L U P, S - ) . [ — T V-
ne wind observations for each month of the year March 1376 to

February 1977 were compiled and arranged in speed and direction classes.

To select the summer observations required, the wind tabulations for June 1976
would first be consulted. It may be found that twenty observations were made
in that month of winds with directions in the range € to €+A€ degrees, and
speeds in the range V to Vv knots, of which eight pertained to hours
immediately preceding a wave recording period. IFach of these eight would then
be allocated a serial number from one to eight and a table of random digits
consulted to decide which one of the eight eligible records should be included.
The second summer observation would then be selected from the month of July 1976
in the same manner, summer observations required for other classes in the
distribution being selected one at a time from each of the three summer months

in rotation.
A similar procedure was used to select observations from the other seasons,.

A wind observation was only finaily included in the sub-set if reference to the
results of the wave record validation for the mqnth indicated that a valid

associated wave record existed.

Summa.ry
Efforts were made, therefore, to ensure that the wind observations chosen

conformed to both the annual and seasonal distributions of winds measured over



an extended period in the area. Since, however, each observation represents
0.25% of the total number of observations in the complete sub-set, and 1.0%

of the total in each of the four seasons represented in the sub-set, the
precigion with which the sub-set conforms to these distributions is limited.
This was especially so for the 'tails?! of the long term distributions, and for

the seasonal distributions overall,

The wave records associated with each of the wind observations selected

constitute +the sub—set of wave records to be studied in detail.



e Calculation of Speqtra

Fach wave elevation time series was multiplied by a window function of the

1 277 .t
form = (1 — COS ——ﬁr———~)
where T is length of record analyzed and t elapsed time, and a Fast Fourier
Transform performed on 2048 points of the series. The spectra thus calculated
were smoothed by averaging over ten adjacent harmonics to give a final

resolution of 0.0098 Hz.

The individual smoothed speoﬁral estimates were multiplied by a factor to
restore the energy removed in the windowing process. This factor was calculated
separately for each spectrum and ensured that the variance of the record,
calculated as the zeroth moment of the spectrum, was the same as that calculated
from the wave elevation time series. The estimates were also adjusted to
compensate for the overall frequency response of the buoy, receiving and

recording systems.

Whilst this compensation process yilelds a frequency response which is
approximately flat over the frequency range of interest, it should be noted

that the natural frequency of oscillation of the accelerometer platform within
the buoy is approximately 40 seconds, and this can give rise to large amplitude
low frequency noise. For this reason it is recommended that the first two
smoothed spectral estimates of each spectrum supplied be disregarded, and in
this way it should be possible to avoid the accidental inclusion of any spurious
instrumental noise. The lowest frequency for which a wvalid estimate of spectral

density exists should therefore be regarded as 0.0444 Hz.



4o Description of Data Supplied

The data to which this report refers are supplied separately in computexr

compatible form to users requirements.

The data comprise 399 digital wave records, and the one—dimeﬁsional spectra
caloulated for eache (The cumulative effect of rounding errors in secking to
match the wind distribution resulted in 399 rather than 400 records being
selectedo)

Sample listings of both a wave record and a spectrum file are included in this
sectione Files were written by Fortran computer program and the formats used

are described belowse

4.1 Wave Records

Wave elevations are expressed in metres and the interval between data

points is 0.5 seconds. There are a total of 2088 data points in each record.

Wave records were written separately to individual files on the computer

compatible medium (usually magnetic tape).

4elele Wave record files — logical record description

Logical record 1 =~  Alpha~numeric file header (20A1, I3) of the
forms: S UIST WAVE RECORD NNN
NNN is +the wave record serial number and the
record is referred to by this number in the
indexe.

Logical record 2 - Five integer numbers (514) being, in order:
number of data points in the record, year, day,
hour and minute of the start of the wave record~
ing period.

Logical records 3 to  Successive data values, each record writiten
176 - (12F6.2)
Each logical record is 72 characters long, records are padded with space

characters where necessary.

Files are separated by an IBM compatible tape mark (Physical EOF).
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L.2 Spectra

A frequency spectrum, S(f) has been calculated, in the manner
previously described, for each of the chosen wave records. Spectra were

written separately to individual files.

Moments of each spectrum are defined:

Mn =J( fl.fn. S¢), df § = o.oulh 2

j‘l 0.6792 Hz

where j? is frequency

Moments from M;Z

Each file also contains certain quantities which have been calculated as

to Mh have been calculated and are included in the files.

functions of these moments. These are:
(a) Significant wave height, Hs, defined as LV Mo

(b) Mean zero crossing period, Tz, defined asV Mo /o

(¢) Goda (1970) peakiness factor, Qp, defined as ‘:‘7—;,_—) f Sz(f)df

Lh.2.1 Spectrum files ~ logical record description

Logical record 1 - Alpha numeric file header (16 A1, I3) of form
S UIST SPECTRUM NKN
NNN is the spectrum serizl number and the spectrum
is referred to by this number in the index.

Logical record 2 - Four integer numbers (L1lL) being, in order: year,
day, hour and minute of the start .of the wave

recording period.

Logical record 3 - Significant wave height in metres and zero crossing
period in seconds, written (2F6.2).

Logical record L4 — Wind direction in degrees, divided by ten,
eg 28 = 280 degrees, and wind speed in knots,
written (212). :

Logical records 5
to 11 - Spectral moments M_, to M, , written (E12.6)

Logical record 12 - Goda's Qp, written (BE12.6)

Logical records 13
to 76 - Component frequency, Hz, and ¢orresponding spectral
density, metres 2/Hz, each record written as

(F6.L, 3%, B12.6).

Each logical record is 21 characters long, records are padded with space

characters where necessary.

Files are separated by an IBM compatible tape mark (Physical EOF).
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5. Discussion of Data Characteristics

As will be described in the next section, the spectra were sorted into classes
of significant wave height, esach 0.5 metres in width, and placed in descending

order of zero crossing period within those classes,

The most striking feature of the spectra is the high number containing a

significant proportion of swell energy.

Within each significant wave height class those with the longer zero crossing
periods appear to be, in general, almost pure swell, and those with increasingly
shorter zero crossing periods contain increasing amounts of wind sea energy.
This interpretation is: supported by the fairly regular increase in wind speeds
associated with records of decreasing zero crossing period. Since swell is a
feature of the majority of spectra, the increased proportion of wind sea energy

serves, in general, to broaden the spectra. Those spectra with the shortest

zero crossing periods often display well defined separate swell and wind sea

peaks of similar magnitude.

These trends are most clearly shown amongst spectra in the classes of lower
significant wave height, and decreasingly so for spectra of higher energy where

it is difficult to draw any obvious distinction between swell and wind sea.

In order to illustrate these general characteristics a number of spectra have been

plotted for each significant wave height class. For each of the lower Hs classes

the spectrum with the longest zero crossing period in each class, and that with
the shortest have been plotted, as well as a number at intervals between these

two extremes.for classes containing large numbers of records. Only one spectrum

has been plotted for each of the classes with Hs exceeding six metres, except

for the highest class where both the spectrz it contains have been plotted.

It is stressed that the spectra plotted here have been chosen without prior
inspection, solely on the strength of their position in the index list. They
have not been chosen to illustrate 'typical®! spectral forms, except in as far as

they demonstrate the wide range of spectral form to be expected.



Note on mean zero crossing period

As stated previously, the quantity Tz =/°/y,
has been calculated from the spectra of the digital wave records.

This quantity, calculated for a small number of spectra collected at a
different site, has been compared with the mean zero crossing period measured
directly from the digital wave records. The results of this separate study show

that the two quantities are, within narrow limits, identical.

VWhen this same Tz, however, is compared with the mean zero crossing period

measured from the wave record as recorded on a paper chart recorder, the

agreement is not good.

The reason for this discrepancy is the subject of a study shortly to be undertaken
at I0S. It seems probable, however, that the difference in the frequency

responses of the two recording systems may be the cause.

It is important to note that data presented in this report are probably amongst
the first 'climatic! data based on measurements made with a digital recording
system. At present, therefore, the mean zero crossing periods presented here
are probably not comparable with those presented in previous IOS data reports

where Tz's have been estimated from paper chart records.

It is hoped that it will eventually be possible to quantify any discrepancy which
may exist. Until that time it would seem prudent to refrain from using the Tz's
presented here in the scaling of any of the available standard spectral forms,

but to regard them as properties of the spectra presented and consistent only

within this set.
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Hs 0.51 to 1.00 metres
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Hs 1.01 to 1.50 metres
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Hs 1.51 to 2.00 metres
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Hs 2.01 to 2.50 metres
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Hs 2.51 to 3.00 metres
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10

(63

NI

5.UIST SPECTRUM 265 76 319 2 99

OICGNIFICANT WAVE HT 2.75 METRES
ZERO CROSSING PERIOD 5.68 SECONDS

WIND SPEED 21 KNOTS
WIND DIRECTION 1560 OEG

TREQUENCY (Hz)



a(f) (mi/nz)

10.

5.UIST SPECTRUM 2865 77 32 23 59

SIGNIFICANT WAVE HT

ZERO CROSSING PERIOD
WIND SPEED
WING DIRECTION

b.16 SECONDS

2.59 METRES
bl
26 KNOTS
.

1

O

OEG

TREQUENCY (11z)




Hs 3.01 to 3.50 metres



15 .

10

(@3]

S.UIST SPECTRUM 2865 76 338 11 59

STCNIFTCANT WRAVE HT

ZERO CROSSING PERTOD
WIND SPEED
WIND DIRECTION

3.45 METRES
10.46 SECONDS
0 KNOTS
0 DEC

01 0.2

0.3

FRTOUENCY (Hz)

0

x




10.0
9.0-
8.0
7.0-

E 6.0~
4.0-
3.0-
2.0
1.0-

S.UIST SPECTRUM 299 ‘ 76 166 23 58

SGIGNIFICANT WARAVE HT 3.02 METRES
ZERO CROSSING PERIOD 6.99 SECONDS
WIND SPEED 10 KNOTS
WIND DIRECTION 220 DEG

FREQUENCY  (112)



S(£) (m"/7z)

20 .
18.
16.
14.
12.

10.

5-UIST GPECTRUM 313 76 298 8 59

SIGNIFTCANT WAVE HT 3.39 METRES
ZERO CROSSING PERIOD 6.23 SECONDS

WIND SPEED 25 KNOTS
WIND DIRECTION 200 DEG
S
Z

' 0.1 ' 0oz 0.3 ' 014 '

TREQUENCY (Hz)

(o2}



(@]

O-UIST SPECTRUM 320 7ho 305 200 59

S(EY (e /7z)

1

SIONTFICANT WRVE HT 3.08 METRES
LERGQ CROSSING PERIGD 5.54 SECONDS

WIND SPEED 29  KNOTS
WIND DIRECTION 150 DEG

o~
.

E)
i

FRENUENCY (Hz)



Hs 3.51 to L,.0O metres



S(f) (mZ/Hz)

8.

16 -

g

0.

2.

5.UIST SPECTRUM 321 ' 75 338 5 69

OIGNIFICANT WRVE HT

ZtERO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

S

3.57
9.35 SECONDS

7
180

METRES

KNOTS
beG

0.

l

.7 0.3

FREQUENCY (Hz)

0

4



SUFY (m°/Tz)

FREQUFNCY (Hz)

S.UIST SPECTRUM 328 76 343 5 59
20.0
18.0- STONIFICANT WAVE HT 3.61 METRES
ZERD CROSSING PERIOD  6.65 SECONDS
15 .0- WIND SPEED 21 KNOTS
WIND DIRECTION 330 DEG
14.0-
2.0~
10.04
g.0-
6:0—
4.0
2-«0_
0.1 0.7 ' 0.3 ‘ 0.4



S(£Y (»n"/uz)

O-uUlIST

SPECTRUM

3734

O

GIGNIFICANT WAVE HT

ZERDO CROSSING PERIOD

WIND SPEED
WIND DIRECTION

TREQUENCY (112)

.O_'



Hs .01 to L.50 metres



5 (f) '(mz/'ﬁz)

i

S.UIST SPECTRUM 335 77
50.0
45 0 SIONTFICANT WAVE HT 4.03 METRES
ZERO CROSSING PERIOD 10.13 SECONDS
40.0- WIND SPEED 2 KNOTS
WIND DIRECTION 190 DEG
35 .0~
30.0
25 .0
20 .0+
15.0-
1D.=O"
5-0_
0.2 ' 0.3 ‘ 0.4 ‘

TREQUENCY (Hz)




(en

5-UIST OFPECTRUM 348 76 344 11 59

[oa|

SICNTFICANT WARVE HT 4.28 METRES
ZERG CROSSING PERIOD 7.20 SECONDS
WIND SPEED 22  KNOTS
WIND DIRECTION 290 DEG

S(f) (= /nz)

10.

an

(@]

Q.

L

0

2

TREQUFENCY (112)

0

-3

0

4



S(F) (o7 /Pz)

18.

16

14.

10

£ .

<D

N

S-UIST GPECTRUM 355 1734 20 58

SIGNIFICANT WRVE HT 4.01 METRES
ZEROD CROSSING PERIOQOD 6.47 SECONDS

WIND SPEED 31 KNCTS
WIND DIRECTION 280 DEG

FREQUENCY (Mz)



Hs L.51 to0 5.00 metres



S(£) (m7/¥z)

100 -

80 -

70.

(O]
(en}

40 .

30

10.

)

5.UIST SPECTRUM 356 76 75 14 69

SIGNIFICANT WRAVE HT

ZERDO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

4.91
11.07 SECONDS

15

110

METRES

KNOTS
DEG

0.1 0.2 0

3

FREQUENCY (Hz)

0

4



2
S(E) (m"/1z)

50 -

40.

15.

10

5-UIST SPECTRUM 363 76 281 2 69

SIGNIFICANT WAVE HT

ZERO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

4 .77 METRES
8.05 SECONDS

19
240

KNOTS
DEC

FREQUENCY (Hz)

0

-4

e



S(FY (m"/1z)

S-UIST SPECTRUM 369 7691 13 59

SIGNIFICANT WAVE HT

ZERO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

4.98 METRES
7.00 SECONDS

30
260

KNCTS

OEG

0.

l

na

0.

TREQUENCY (Hz)

3

0

.4




Hs 5.01 to 5.50 metres



9
S(fY (m™ /Hz)

100

90 .

80 .

70 .

60 .

-0

5-UIST SPECTRUM 370

76 306

14

59

SIGNIFICANT WAVE HT

ZERO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

65.60 METRES
9.12 SECONDS
20 KNOTS
180 DEG

FREQUENCY (Hz)

0

.3

0

4




5.UIST SPECTRUM 380 76 280 B 59

e
o

S(E) (m™/1z)

STGNIFICANT WAVE HT 5.19 METRES
ZERO CROSSING PERIGD  7.25 SECONDS

"WIND SPEED 29 KNOTS
WIND DIRECTION 200 DEG

i 0.3 0.4

TREQUENCY (Hz)




Hs 5.51 to 6.00 metres



5.UIST SPECTRUM 381 76 81 14 59

1000
90.0- SIGNIFICANT WAVE HT 5.53 METRES
ZERO CROSSING PERIOD 10.29 SECONDS
80 .0 WIND SPEED 9 KNOTS
WIND DIRECTION 210 DEG
70.0-
o
c\t BOO"‘
&
¥ 50.0-
40 .0+
30.0-
20.0-
10-0'.
0.1 | 0.2 | 0-3 | 0.4 |

FREQUENCY (Mz)

(o)



s

S(fY (=" /7z)

40 .

15,

10.

S.UIST SPECTRUM

387 76 105 13 59

SICGNIFICANT WAVE HT

ZERO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

b.85 METRES
8.07 SECONDS

22

350

KNOTS
OEG

TREOUENCY (1z)




Hs 6.01 to 6.50 metres



c(F) (m“/Fz)

i

[
(o)

40 .

36

30

N
T
[

15

10.

5-UIST SFECTRUM 390 76 89 2 59

C SIGNIFICANT WAVE HT
ZERO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

6-30 METRES
8.37 SECONDS

22
260

KNOTS
0EG

TREQUENCY (Hz)

0

4

(o3}



Hs 6.51 to 7.00 metres



S.UIST SPECTRUM 393 76 334 2 59

100-0
90 .0~ SIGNIFICANT WRVE HT 6-75 METRES
ZERO CROSSING PERIOD 8.73 SECONDS
80 .0~ WIND SPEED 27 KNOTS
WIND DIRECTION 250 OEG
70 .0+
fé 600+
v 50.0-
40.0-
30 uO—
20 .0+
10.0-
T — T ' .
4 0.5

0.3 0

TREQUENCY (M7)



Hs 7.01 to 7.50 metres



S(EY (m /)

5.UIST GPECTRUM

395 76 280 14 59

100 .0
90.0- STGNIFICANT WAVE HT  7.15 METRES
PERO CROSSING PERIOGD  8.81 SECONDS
80.0- WIND SPEED 36 KNOTS
WIND DIRECTION 220 DEG
70.0
60.0-
50 aU""
40.0-
30.0-
20.0-
10.0-
0- 1 | 0.2 | 0-3 | 0.4 | 0-5

FREQUENCY (Hz)



Hs 7.51 to 8.00 metres



S.UIST SPECTRUM 337 76 88 5 59

206 .0
180 .0 SICNTFICANT WAVE HT 7.64 METRES
7ERO CROSSING PERIGD  9.42 SECONDS
160 .0 WIND SPEED 27  KNOTS
WIND DIRECTION 220 DEG
140 .0
£ 120.0-
i
< 100.04
80 .0
50 .0
40.0-
20.0-
| 0.3 | 0.4 | 0.5

FREQUENCY (Mz)



Hs 8.01 to 8.50 metres



S(f) (m™/uz)

5.-UIST SPECTRUM 398 76 333 8 59

100.0
90.0- SIGNIFICANT WAVE HT 8.29 METRES
ZERO CROSSING PERIOD 9.34 SECONDS
80 .0 WIND SPEED 35 KNOTS
| WIND DIRECTION 230 DEG
70 .04
60 .04
0.0+
40 .0+
30.0-
20.0-
10-0-
T T T ]ﬁ T I T T T
O'l D-é. 053 Ol4

FREQUENCY (Hz)




200 .

180 .

160

140.

) (w7 /uz)

60 .

40 .

20 .

120.

100.

5.UIST SPECTRUM 399

76 333 b 59

SIGNIFICANT WARVE HT

ZERO CROSSING PERIOD
WIND SPEED
WIND DIRECTION

8.24

METRES

9.34 SECONDS

36
220

KNOTS
DEG

n2 0'3

TREQUENCY (Mz)

0

o 4




Index to Wave Spectra



6. Index to Wave Spectra

For the purpose of this index the data have been grouped into classes of
significant wave height (Hs) each 0.5m in width, and the records have been
arranged in descending .order of zero crossing period (Tz) within each of these

significant wave height classes.

The index, then, comprises one line summaries of each of the 399 spectra listed
in ascending order of significant wave height class and descending order of
zero crossing period within each class. The summaries include Hs, Tz, wind
direction, wind speed and seven spectfal moments from M-2 to M4, (these last
are written in the index in Fortran E format form: 0.9LOLE~01 being equivalent

to 0.9 404 x 10-1),

Each spectrum has been allocated a serial number from 1 to 399, by virtue of its
position in the index list. Bach wave record has the same serial number as the .

spectrum calculated from it, this serial number appears in both the wave record

and the spectrum file.

The files have been written to the computer compatible medium in two groups,

one of wave records and the other of spectra. Files are in index order within

each of these two groups.

As an adjunct to the index all the spectra have been plotted in index order,

eight to a page.

In each of these plots the ordinate is spectral density, S(f), plotted in units

of metresZ/Hz and the abscissa is frequency in Hz.

For economy in plotting the axes are unlabelled except for an indication of the

ordinate full scale value; +the frequency range of the abscissa is from 0.0.to

0.5 Hz.

These points are illustrated in the following example:

()

HS

TZ 5.

5. 04

Y~
[

s(f)

i

mZ/Hz

—

~.

¥

FREQUENCY Hz



SERIAL HE Tz WIND WIND MOMENT -2 MOMENT -1 MOMENT 0O

MOMENT 1 MOMENT 2 MOMENT & MOMENT 4

NO.  METRES SECS DIR DEG SPEED KTS
1 0. 49 .74 70 & 0. Z494E 01 O, 183ZE 00 0. 1476E~01L 0. 1428E~-02 0. 1723E-03 0. 414LE-04 0. 1Z09E~04
z 0. 33 & 17 [¢] 0 0. E9LBE 00 G LEEIE~OL 0. LAZSE~OZ O OR4E~OT 0, L742E-03 0. 4705E-04 Q. 1L07E-04
3 0. 48 3. &4 300 z 0. 21E2E 00 0. 1041E QO 0. 14&9E-01 0, Z3LZE~OZ 0. 4614E-0% O LI75E-0% . ¢ 3924E-04
4 0. 43 4. 07 z10 S Q. SYO0E 00 0. 7IBOE-O1 0. 1144E~01 Q. ZBTLE-OZ 0. £71ZE-03 O, ZELSE-OZ 0. 1ZZLE~03

Hs O-01 to O.50 metres



SERIAL HZ TZ WIND WIND MOMENT -2 MOMENT -1 MOMENT 0 MOMENT 1 MOMENT 2

ped MOMENT 3 MOMENT 4
NG.  METRES SECS DIR DEG SPEED KTS

S 0. &3 7. 0& 2 I 0. Z2IRE 0% G, ZERZZE 00 0. ZE4TE-OY D.u415:—0/ 0. —O O, LIATE~OX

& 0. 52 & &O 20 7 0. 14438 ©1 0. 1&&AE OG Q. Z114E-01 0. 3 0. =03 . 7907E~04

7 Q. 24 &, 53 G0 Z 0. 423YE 01 0. 4ALT73E 00 O, SROTE-OL 0.& O, 13 -0 0. &

= 0. 74 &L 35 70 S 0. 4427E 01 O, A722E 00 O, B4AYTE-O1 0.7 O, 1342E~02 o

9 0. 57 & 24 240 et 0. 1407E 01 0. 17098 OO Q. ZOLIE~OL 0. 0. S294E-03 0.

10 0. 52 & 22 290 3 0. 1117E Ot 0. 1240E 0O 0. 1724E~01 O.‘ O, 4441E-03 0.

11 Q.77 & 20 0O ] 0. Z704E 01 0. 278 7E 0o O.u&éiE ~Q1 0.5 O, FERPE~OF 0, Z375E~03

1z 0. 87 a8t 3 i 0. 170ZE 01 0. G0 Z 0.* 0. LOIBE-D3 0. 19L0OE-03

e Q.74 3. 47 70 4 O, 1418 O3 0. 2. 00 0. B422E~01 0.5 0.1 0. Z97SE~-03

14 0. 97 Sz 120 2 O, Z374E 01 0. (4101 0. 6118E~01 0.1017L~01 G2 O SYEAE-OD

15 o8 S 82 210 32 0. ZEEHLE 01 O, Z1R5E 00 0. 41G1IE~0L 0. ALOOE-0Z 0. 0. 4RTEE-0F

1s G 73 G2 130 b4 0. ZOEZE 01 0.”‘7/5 00 0, 2781E-01 O, LATTE-GZ O, 0 i

17 0. &é 4. 9% G0 ‘11 0. ZE57E 01 0. Z78BE Q0 O.'7u4E 01 O, 4222E~0Z 43 O

13 0. 52 4,71 Z0 2 Q. 22208 01 O, Z13SE 00 I 0. B754E-02 0.9 0.

17 0. 23 4.7% £0 11 Q. BEZAE 01 O 2E47E 00 0. 7080E-0Z 0. 0.
Z0 0. &b 4, Sé 20 7 0. 1B18E 01 0. ZO7IE 00 0. 4L73E-02 Q. K 0, SE09E~0F Ll
21 0. B2 4. 53 250 7 0. Z7LZE 0L O, ZLZ0E OO O.@”iiE =~ Q. T&ETE-OZ 0O, ZOSR Q0. 7416E-03 O, Bl&IE-OX
22 0. 59 4. 49 210 7 0. 1Z71E Ot O, 15Z4E 00 O, Z17RE-0OL 0, A0EBE~OZ 0. Q. B917E-03 Q. 1719E~0R
pdes 0. 94 4. 43 150 10 0, ZE72E 01 O, 420ZE 00 0. BE7EE~01 Q. 1()1Jr:*(.71 0. o. "”’ 0. 4 4E-03
24 0. &7 4. 27 50 Z 0. 14&9E 03 O LEESE 00 O, Z843E~01 2 & 0, I ~(3 Oz B
3 0. &1 4. 18 70 & 0. 99Z1E 0O Q. LIS2E 00 0. 16Z0E-01 - &, - 0.3 7n1L -0 0. 1B00E-03
24 0. 98 4, 00 160 7 0. Z187E 01 0. BISEE 00 O.LOI7E =01 o.iuawE_Ul Q. B7HIE- 0” O, 12I4E-0Z 0. ZR7VE-OR
27 0. 99 3090 0 Z 0. Z99ZE 01 0. ZE77E 00 0. DEGIE-OL G 1261E~01 0. 3722E~0Z 0. 1315E-0Z 0. SEIIE-OZ
28 0.78 348 350 i1 0. 1&52E 01 Q. ZE4TE 00 0. SELTE-0L Q. BYZEE-OZ 0. ZBLBE-0Z 0. 1147E-0F Q. SERIE-O3
29 0. 37 3 54 20 11 O, 1413E 01 Q. ZALTE OO 0. 4778E-01 0. 1Z04E-01 0. BBOBE~-GZ Q. 1420E~02 Q. SYRLE-GX
30 0. &4 327 70 20 0. 1147E 01 Q. 1969E GO 0. 4431E-01 0, 1Z50E-01 O, 4149E-02 0. 1551E-0Z G, L27T7E-OR

Hs O-31 to 1.00 metres



SERIAL
NG.

31
o
)w
ll.

35
ICTN
&7
o
37

41
42
43

45
44
47
48
45
S0
Gi
52
oS3
54
55
Sé
&7
52
59
&0
&1

e
&8
&5
&b
&7
&3
&9
70
71
72

o~
A

73
76
77
78
79
20

fastnd
e

XN (R
(R U G

)

¢

HE

s

24

iy
P4

01
42

o
11

e
i)

17

TZ

[
m
[
n

wmm@bhbpppbbb#hb&b@&%@bmgmﬂ@@ﬂm@mﬂ@mm@@@@@??@&&?ﬂﬂﬂﬂﬂﬁ

R3]

7
e

97

10
07
07

a3
i

72
&HO
48

41

55
49
45

40
39
c2
2
32

wa
L

15
97
25
7%
74
74

Ly

WIND

WIND

BIR DEG SPEED KTS

Pall

170
70
290
ZEO
0
380
20
220
230
100
150
-
L&D
10
50
130
20
G0
f. Do) O
120
310
140
B0
200
20
70
z290
310
40
100
110
140
e
220
130
10
270
0
250
70
150
40
ZE0
220
=
150
120
170
190
12
&0
230
\Il- O
10
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o
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[
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10

]
11
12
12

7
10
11
s
13
11
10
17

12

17
‘11
9
0
12
27
11

MOMENT
O, 1479E
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SERIAL
NO.

1432
144
145
1446
147

METRES

P

HS

.80
.74
.59

vic
94

MOMENT

WIND WIND
DIR DEG SREED KTE
150 ig
170 14
150 ig
10 17
140 2z

cecoo

L 7EL4E
. 10S4E

o1

SEOOZ

o1
o1
0z

MOMENT =1 MOMENT O MOMENT 4 MOMENT 2
O, 12Z58E 61 O, TOZAE QO

O, 12Z81E 01 Q. TEI0E 00

G, 1020E 01 O 15 OG L

0. 11Z1E 01 O, 13AZE GO 0. 3713E-01 .

0. 1428E 01 Q. ZBS7E QO ¢ 4771E-GL 0. 1171E-01

Hs1.51 to 2.CO metres (cont))

G
0
0.
0

0

MOMENT 3

Z77IE~OZ
HETOE~0Z
LRLLE-OZ
27 ETE-OX
SA4ZE~OZ

MOMENT 4
. GEOSE-03

L YR0IE~OZ
L EEAE-O3
L 1018E-02
. L1GEE-OX



SERIAL HE TZ WIND WIND MOMENT -2 MOMENT -1 MOMENT  © MOMENT 1 MOMENT 2 MOMENT 2 MOMENT 4
ND.  METREZ SECS DIR DEG SFEED KTS

148 220 10,49 ¢] 0 O, 88308 0% O, B7E0E O G, S0 O, ZETRE-G] (v}

147 Z 40 9.7 130 14 0. 5744E 0OX O, 4E9E 0. L OO O, BRZAE-01 O,

150 206 8. 98 O ] 0. BEABE 0z G, 29 G, TG 0. ZEE7E-O] Q.

151 2.5z 8.7 120 = Q. 4971E 02 Q. 4007 O1 0. (i} 0, ZRELE~D] - X

152 213 8. 12 0O [») O ZTATE Oz O, ZOTTE 01 Q. IBZTE OO0 Q. ZOS4E~0O1 0, 42:.'/E GF [eR=

153 Z 11 7.93 180 5 0. Z?549E Oz O, ZTT74E GO O, B1EZLIE-OL QA8 1 LE~DT 0.

154 2058 7. 548 100 ] G EY7T7E Oz . 'L"o"' OO G, 257 O, Z Q.

155 Z.43 7,49 10 Z 0. BOALE 0% O B70LE GO [ [«3 0

154 2020 7. 28 320 b1 C. JO7ZE O . B0E G, wi"" [uls) o, [x3 0.

157 2025 7. 23 10 & 0. Z911E o2 Q. E921E Ol O BI70E GO [eRge: Q. e

igz 2041 7.17 jeiats) 7 : 0z G BLELE O o, "é.""?/E oo 0.4 . z Q.

199 2. V.43 240 @ [8)ed Q. ZYVEEE OY (o o0 Q. G BEZTE-OZ o3

140 2. 7. 05 60 7 O O30 Q. Q0 Q. O, TEOT7E-DZ 0.

141 2. 7. 0% 2850 7 & Lz 0. (43 DO o, 0. TOERTE-OF 0.

1ez 2. 7. 01 170 bt 0. E:4:“:~4E Oz o, 0. &Y o3 O, 7IRAE-02 o,

143 £ Lo 20 1o O, ZEWTE Oz G,z [« 00 O, ATATE Q.

164 2. &, 81 &0 i4 G, BE4TE oo 0.2 G, 00 O, 3 0.

165 2. 5079 180 i1 0. 8529E O O, BLHALE 01 &, OO 53 [}

166 z. & 77 50 14 O, RXTT7RE OZ O, Z870E 01 G zé (al] 0. 0

167 2. & Th 120 iz G, 44728 QR O, BATEE 01 O, Z03ZE 00 O, BBERE-01 ¥ [CR

168 2. b b4 280 10 O, ZEABE OZ 0. 'é"ﬂE 01 0. B118E GO O, ALT70E-01 O, TOLLZE-OZ 0, 1L4T7E~0D

147 Z. b, &2 150 9 0. ZYE7E Oz 0, O, IEL4E OO 0 S A0E~ 01 O, BEFEE-OZ O, 1975E-02

170 2. & &0 70 17 Q. ZBLLE 0F O, Z&E Q. ZTIVE GO . o £ G AT IEE-OR

171 Z. & B [e) 1z O, Z517E 0z 0.z [ O O, o] O 181 4E~QF

172 2. & B2 50 i 0. BEYYE OF 0. 27 G o0 (e G, 1EE~-02Z O, 194 1E-0F

175 2. A 43 210 & 0. Z092E 0% 0.z [ ] O, 0, O, ZOLTE~C2

174 Z. &. &b 210 i1 O, 02 0. ....’C:Lu:. 01 (o3 00 0. (%} G b

175 2. b, 44 120 16 0. Z7I7E 0Z Q. 2952E Q1 S0 S4T8E QO Q. 47ETE~0] [N 0.

174 . &, 43 i =3 Q. ZIDRE 0z Q22 0. 25 GO 0, ZALLE~G (SN2 83

177 2. & 41 e 1z 0. 1YE5E OF 0. z [sle) TAEE-C1 o

17a 2. & 2 00 2 0. 15778 02 O, 19798 O e 00 ]

177 2. & 33 jcisle] 14 O, ZRIZE O O, FES0E 01 00 O ZO&HLE- (*"'

130 2. & 22 240 e 0, 1= 02 O, ZO72E 01 00 O,

131 2. &ozE 7] 14 Q. 'L.47E O O, 2L00E 01 OO O,

ez 2. b, 23 5 i5 O, ZER0OE 02 G, 2ZE4E 01 s DOE QU )

C." 2. & 20 Z50 i1 0, 1&E7E OZ 0. 17858 01 0. ZHIIE 00 23
2. b19 300 14 Q. 2BATE Oz O, Z717E Gt Q. :"‘f Z4E QO 0.2 ‘.1E 02
2. b, 1T 10 & Q. 27108 0% £ L 00
2. A1 jctale] 14 G, 247488 OZ [sTw)
2. b, OB 140 14 O, 2572E O GG .
e & 01 150 is 0. ’/’:4:-&‘ {134 (2%} .
2. & 00 170 4 G, ZEEEE 0 . 500 . -’W TOE-01
2. & 00 ZEO 10 0, ’f"'-/4E G, TE OO O, 4407
Z. 597 260 = 9] Q. BEIGE 06 O 49TIE~D]
2. (SR eicle} 12 (s} O, 2921E Q0 0, 4ATEEE-0O1
2. 592 10 15 G. 00 S703E~01
2, g5o88 ZEO 3 O [#1+]
Z. 02 8. S0 12 Q. ZEIBE OZ 00
Z. 02 G573 310 12 O IB7ZE OZ 0. 120ZE o) jale] 0, &4 -/;r_-—O:B
Z.o14 5,73 3 14 O, 40748 0z O, 2074E Ot Q0 ¢ O, 1O0IE-0Z
2. 44 5. 56 120 17 O, 45588 02 O B7YLE Ot 00 O, L18LE~O1L o, ] z
Z. 14 8. 460 250 1% 0. 1830E 0% O, ZRE0E QO G FIORE-0Z2 . O, 7/~.1E -0z
2. 16 G54 10 3 G z2EiE OZ Q. 291468 00 O, P51LE~-0 . "7”1“—0 0. 72108~ ﬁ-
2.33 5,52 176 ¥t O, ZOTIE 0% 3. LE OO g Q. 1104E~01 L ETTVE~OZ 0, BR07E~-03
2,358 5081 Z10 14 . 17348 02 (%3 00 Q. ~.;71/ E=-01 - 0, 1144E-01 0. ‘-7/-/f/EZ ~0%
2,21 5. 48 250 19 0. 18939 0z Q0 O, 49EZE~01 O, 1OI7E-01

0. BRE7SE~03

H's, 2 01 toﬁ .2 50 metres



SERIAL = TZ WIND WIND MOMENT ~2 MOMENT ~1 MOMENT O MOMENT 1 MOMENT 2 MOMENT =2 MOMENT 4
NI, METRES BSECS DIR DEG SPEED KTS

Z04

2 23 5,47 BRG 12 0. 3 0z 0. Z8T77E 01 0. 1129E-01
205 2,38 a4z 830 19 Q. . (94 O, ZEY4E 01 O 1Z10E-01
204 Z0E5 ARG 240 i . OF O, Z454E 01 O, LO71E~OY
Z07 207 827 350 17 0. SE QZ O, 1B&1E Ol G, '3’«’.»..“&.-(7&
205 zZ. 44 o2 150 Z1 0. 3’2‘3‘ SEOF 0. ZEREE OL 0. : . 142‘71:.—07
209 2. 30 5.z23 190 0 0. 15748 0% Q. Z184E Ot 0. '_ =4 0, Gz 0, 1100E=-0Z
210 Z.1e 5012 170 L4 0. 17/:-1E 0z O, 2120E C1 O, L1I0AE-GY 0. 0. 7741E-0O3
Z1 2.27 5017 10 20 0. 17478 02 O, ZZ23E 01 O, 1Z00E-01 0. Q. C
21z 2. 80 G018 186 17 O, 1E24E 02 0. 2519 . L EOE -G 0. 1444E~01 0, 0.
213 Z.08 S0 Z00 17 0, L Oz Q. Q. ,.7!' e 00 0O, 474LIE~0L G 104%E~-01 [ Q.
zi4 210 507 210 ia 0z G, - 0. ’7\_'.\_ OCl 0. AT04E~01 1O70E~C] 0.z 0.
218 z.Z7 & 97 210 14 O 0. 19 /4h [ 0. DE7ZE-O1 Q. 0
214 228 4. 9% 220 i7 0z O, 19L7E 0L . O ADT7IE-OL &3 E-0Z &3
217 Z. 30 4. 92 230 19 oz 0. Z07ZE o1 G 3R00E 00 0. 182E~01 . Q. "/- ZOE~0Z 0.1 2
218 239 4, 93 120 29 0z 0. I573E 01 0. 5LBE OO O, LAE5E-OL 0. 1471E -1 0. 4050E-02Z 0. 1312E~-02

Hs 2.01 to 2.50 (cont )



Z WIND WIND MOMENT -2 MOMENT —-1 MOMENT O MOMENT 1 MOMENT 2 MOMENT =2 MJMENT 4
ECE DIR DEG SPEED KTS

m
m
= g
[
-]
1
=
m
-
2w
i
(&)
0
-

2,99 10,00 270 & 0. 10718 02 Q. 0. 0. 1057E-02

Zo71 7,11 290 7 0. 7054E 02 0. 59 o, C

2. G4 o 7é fctNs) 7 0. 6614E OF O, (&N

270 . &4 2E0 5 0. GTLLE 02 0, O,

264 7. 84 210 ii O, SDE OZ [x3 i,

278 7. 7% b= iz O, 1044E O3 Q. [}

2. 52 7.77 20 4 0. 37108 02 Q. = / o

2 74 7.7 210 & Q. 4412E O 0. 44128 01 0.

2. 94 7. &4 10 . & Q. SO4ZE 02 0. 5070E O1 0. 5

2. 76 7.24 240 i1 0. 4Z11E o1 Q.

Z &b 7.0 10 11 0. 4071E 01 Q.4

2085 7,08 340 & Q. ES71E 01 0. 4

249 & 97 1460 7 O, 41268 OF 2

2083 b 130 19 O, = Q.

Z.99 & T9 30 1z O G2L4E ¢f .

2087 & 77 330 7 O, 39108 G1 Q,

z. 58 & 71 20 1% = 3 o,

288 & 70 20 13 O, 4145E 0D

2094 & 58 250 7 0. w-417k:. GO (),

290 b S 170 23 0, 5 O

Z08 & 56 240 2% 4] O

Z. 85 & 51 Z20 12 <& 0.

268 & B0 10 5 Q. O,

2.87 &, 45 90 24 o, O,

200 & 24 210 12 Q. 5641E OO (53

2035 [ 230 a3 0. SOVAE OO [}

bl & 3 120 15 0. 4/.'sz OO O

2,97 b, 20 140 22 [ [e1e} O

2. b, 22 210 17 o i

2.7¢ & 27 350 b 3, [

2. 86 &HO14 1480 17 O, 0.

2,63 4 14 S50 12 Q. 0,

2 71 &, 10 140 14 0. 0.

263 b D9 10 1z (%3 o,

Z.83 &Q3F 10 19 . <. 0.

277 Sy ey} 13 o} wl”ur_ Z i, 0.

265 5,95 230 15 O, ZRLAOE CZ o, &,

282 5. 94 S50 22 [¢3 "MC/E Oz Q. o,

el 587 320 i7 0, Z Oz . o,

Z. 51 584 300 19 [E c>2 [v3 .

2,72 5.79 190 24 0, ..“ et . 0.

Z. bbb 579 170 13 O, 0z 0. O, &S :('-/Eﬂ.u. o,

Z55 S7E 230 14 [oX Ox O, a3 O LAL TR~ O S

2 57 5,72 170 14 O 2 02 ¢} GO, 4 CIGLIE~QZ
272 571 146 14 O, 2 0z G, [«3 O 1097803
Z, 70 G718 170 jesc 0, il Q. 53 0. 1097E-0Z
2,75 8. 42 150 21 O, ()4 O, ) 0. 11%4E-02
2,72 S 67 220 13 0. . 0z 0. (&} O, 1139E~02
2080 5. &7 130 2% Q. ; G, Q. O, LETOE-0F
2 76 5 &b 230 15 o, 2 . O o3 O

272 3. &3 ZEQ 14 O, 2 0, <. 9]

287 [eRTN Q40 14 0, - 0. [} Q. 0,

.87 5581 190 1& 0. O, Z 0, [¢X 0,

Z.8l 549 200 21 0. . ¥ '“‘/E Q. O, Q.

2,51 547 210 z1 Q. Z704E 02 o 2O71E 01 O, 39 &, . 0. hed
2,90 S. 44 Z00 ed 0. ZS37E 02 0, BRYEE O & (23 o, 4"“"‘«':E Gz 0. 15:44E-02

Hs 2.51 t6 200 m



SERIAL HE TZ WIND WIND MOMENT -Z MOMENT

~1 MOMENT O MOMENT 1 MOMENT 2 MOMENT 2 MOMENT 4
NO.  METRES SECS DIR DEG SFEED KT
275 z 44 545 130 24 0. Z78E 02 o1 0.4”44E o '.14 TE-O1 Q. Q.
276 Z. 55 R 130 Z6 0. & 0z o1 DELE QO 0, =z 0.
77 20 G4 150 29 0.z 0 o1 oo 0. O,
273 2,51 5. 41 270 20 . Oz : 01 QO O,z 0
79 o 00 [ pac 15 OE O.“”ﬁir [ - 00 0. 0
280 2.7 G924 270 ig . 0z 01 O Q. O 1ZEZE~-OZ
23 Z 52 LR 130 Cozo Q. ZREEE O 0l D00 IFTE-OL O, B710E- O’ Q. 1EZZLE-QZ
28z 2,93 5. 33 240 20 O, Z454E 02 01 00 A G 1EYLE-OL 0. 4721E-0% 0. 1A74E-0Z
233 2. 6Z S, a3 270 14 O, ZOZ2E 0z = 01 . o0 0. 0. 1512E-01 0. O, 1295E-02
224 Z 352 5019 170 17 . 1822E 02 L ZDATE 0L Q0 0. &LVEEE O, 144L4E-01 [Nnc =0z O, 1249E-0%
pet=iat Z. 59 9,14 iS50 & G. 195LE OZ O, ZAYSE 01 00 Q. 74°”E =01 Q. 1573E-01 0.4@1£¢~0 0. 1252E-02

Hs 2571 1o 3300 metres(cont )



SERIAL HS TZ WIND WIND MOMENT -2 MOMENT -1 MOMENT O MOMENT 1 MOMENT 2

Z MOMENT = MOMENMT 4
NO.  METRES SECS DIR DEG SFEED KTS
3,435 10, 46 O 0 0. 11948 O3 0. 7440E OO 0, 1926E-02
333 7.3 140 1z 0. 1451 OF O, 7000E 00 0, G775E~ Uﬂ
303 871 120 7 0. S750E 0% G, S7Z4E O
3. 48 3. 82 90 i0 C. Y20ZE Q% Q.
3029 8 51 170 11 0. 11468 O O
3. 43 &, 170 10 O, 1219E o3 O
292 3. 32 8. G0 8 G, 71408 0 . G '
293 313 7. 220 3 Q. S4ZRE 0% 0.3 rE 01 O.WH77L U”
274 3. 49 7. 270 =] G, LT74ZE O Q. Q. LTEYE-03
275 322 7.z 160 13 0. 1144 03 0. 0. 104Z2E~- U”
296 304 7. 0O 0O Q. 8L1LE O C b =
297 247 7. 170 17 0. 77948 O
298 303 7.0 00 & 0. 4521E QX O L LAEE-O]
297 3. 02 & 7 Zz 10 0. 4999E 02 O 1LASE-OL
200 G 13 & B 12 145 2 = Oz Q. LOESE 01 O, 1EBOE-GY 0,77L,E~0”
201 3. 23 . 270 19 E O 0. SLELE O3 O, 140ZE-01
30z a0 27 &. 200 i4 0. S7258 0% O.x/le Gl ¥
3. 04 &. 120 14 0. 7774E 02
317 &, 170 1z O, SB4LLE OX
3. 24 &, 290 17 O, B4ZIE 02 . 2
3.03= &. 230 12 0. B482E Oz 0. 71LYE
&40 &, 13 17 0. 7182ZE 02 0. 7Z84E 00 0.117/E-ﬁ’
SE9 &, ZED 20 0. 5Z11E 0% O.b7m4E 00 0. 1024E-02
ICRNE) &. 140 0 0. 7072E 02 0.5 D .uw4l_‘“q
2001 A, 260 1é 0. (€3] : Q. ¢ O, BEI7E-02
348 &2 170 22 0. Oz 0, SELEE 01 0.7 C
350 & &30 Z& 0. C 02 O BR17E Ot Q. Q0 11ZAE OO
305y A 200 25 &3 02 0. 54918 01 &3 O 1GAZE OO
ZLo4%8 &, 270 17 0. = 02 O, S7E9E 01 G, O.1h74F GG
jCRpCI & 290 Z Q. 0z 0. SI74E O G, TOUEE 00 o
310 S. S40 27 0. 0z O.4“1“E 01 O, ADLEE OO O.i7hJE”U* 0
3. 20 S. jetts ) a3 0. 0z ] 0. 0. 1989E~01 . 0. !
310 S 210 e Q. 0z 0. 0.&018E o0 O, 13S4E~01 0.4~4/E UZ 0. 1Z267E-02
330 o 200 23 0. Gz Q. 0. &TERTE OO O, ZL0EE~DL 0. SOZAE~0Z O, 15ZCE-0Z
3. 02 5. 150 29 0. 0z O, 4340E 01 0.57% CEQO O, 173%E~01 Q. 4BBAE-GZ 0. 1494E-02

Hs 3.01 to 3:50 metres



SERIAL RS TZ WIND WIND MOMENT ~2 MOMENT -1 MOMENT 0 MOMENT 1 OMENT 2 MOMENT 2

OME Z ] MOMENT 4
NG, METRES SECE DIR DEG SPEED KTS
3z1 357 PARC 120 7 0. 1207E 0F D.‘“V'E 01 0. 7Y 00 O, 7999E-C Y Q. FOTLE-OZ 0. 0. s
322 373 918 150 7 0.1 1°F Oz fuged O o)} 0. 1E~G1 0, 10Z4E-01 O, ATR0E-0Z
32z JCRAE] & 04 120 14 [ 200 R 01 Q0 O, BA0RE-O1 0. 1274 O 107 1E~0Z
3Z4 372 7,95 290 10 0.1n1/E e T 0t O O, FEAVE-0O1 0. O,
””5 3. 57 7.28 120 17 0. 73146E OZ Q. B¢ Gl [ole] b ALAE~O1 %]
328 383 7. 0% 220 15 O, 8731E OF Q. 7LE7E &t 00 G, 9747E~01 [«
327 388 b, b 250 1 Q. 7493E 02 O, 79738 01 0. o 0, = o0 0.z
328 Zob61 b &S 2% Z1 0. 7827E O 0. 74463E 01 O.- \ls} 0, 00 ]
ZE9 JCROt & L3 160 e O, 70628 02 0, 72225 01 Q. 00 Q. O 0. . . O.iﬁlof—O'
3320 337 Lo 45 170 25 O, L1146E 02 O, 72775 01 o, Q¢ G, o183 0.’:43f—01 Q. 0, 1217E-0Z
e} 2075 & 41 120 1% O, LLZEE 03X 0. 727ZE 01 0, & o0 O, 00 O, Z124E~01 0, O, 1574E~02
332 3 B3 & 33 210 e G. B794E 0% o,b9L7E (£33 (S OO 0. E o0 43 £-01 0 0
233 3. 58 &, 19 et ] ghrt=t 0. 57Z5E 0z 0. 62818 01 O, 7YEIZE QO Q. Q0 O, ZOLTE-GL o, O,
fosct 3. 55 b 13 330 13 O, 4872E 02 0.8 925= 01 0. 787IE OO0 0. G0 O, ZO7YE~O1 O, 0.

Hs 3-51 to 4.00 metres



SERIAL HE TZ WIND WIND MOMENT -2 MOMENT

-1 MOMENT O MOMENT 1 MOMENT 2 MOMENT = MEOMENT 4
NO.  METRES SECS DIR DEG SPEED KTS
335 4.03 10,13 190 2 0.1669E 03 0, 0Z 0 1015E ¢ 0. 1S1SE-0Z 0. 3577E-03
336 442 9.3 780 12 0 1982E 03 o 0z o 0. ZSSLE-0Z 0. 6762E-03
337 4.36 873 80 & 0 170G4E 03 o o0z o 0. Z751E-0% .
B 4. 3L B 61 210 12 01819 03 o, oz o O./”VIF -0z '.~u77p—rﬁ
339 4,25 w34 320 13 0 134ZE 03 o oo S1E-02 ;
A0 4,84 &1z 270 14 0 1371F 0% o YE 0% 0.
241 4,05 & 01 F00 15 0 111ZE 03 O 103IE 0 O
347 413 7.8& 270 11 O 1IZIE O3 0 1072E 0Z 0. 1054E O1 o 1720501
34z 433 7.80 290 14 O 1B70E 02 O 1905 0Z O, 1ZO0E Ol 0. 1970E-01
344 4,30  7.83 280 22 CO180EE Q3 0, 1202 0 0. 1iS8E 01 0. ZOZVE-01
4% 4,04 7.2 250 3 0. 113SE 03 0. 1011 0Z 0. 10182 01 0. 1E7TE-O1
246 422 7.2% 150 IS 01ZAZE 03 0. 1097E 02 0. 1112E 04 >
47 4B 7.2 3o 17 0. 9194E 02 O, 9207E 61 0. 1114E 01
348 4,28 7.20 290 ZZ 0 1074E 03 0, 1043 0F G, 11468 01
349 4,35 7.05 710 20 0. 1002E 02 0, 104ZE 0Z O, 118iF 04
ESC 445 7.02  zE0 22 0 10BYE 02 0. 110ZE 0Z 0. 125SE 01 T
351 4.32 6.9 210 21 0. 8719E OZ 0. 97&5E 01 0. 1167E 01 G, 1SAZE 00 0. 47B4E-0Z
352 4,27 &o®t 150 28 0. 1174E 03 0. 1035 02 . 114ZE 01 0. 1446LE 00 0. SE7ZE-0Z 0. 164L1E~0Z
883 424 677 190 27 0.9Z50E 0 0.9727E O o, 0. 1489E 00 O SIEZE-0Z 0, 1451E-02
S4 405 &.59 80 25 0. 7Z6EE 0Z 0. 8I77E Of . 10ZE 0. 142LE 00 0. A9ETE-0Z 0. 1348E-02
355 401 &4y 280 a1 0.72doE 0Z 0. B1ZEE Of 0. 1O0SE 01 0. 1AZ0E 0O

G, DIZIE~0Z O, 14Z0E~-02

Hs 4.01 to 4.50 metres



SERIAL HZ TZ WIND WING MOMENT -2 MOMENT -1 MOMENT O MOMENT 1

MOMENT 2 MOMENT & MOMENT 4
N, METRES SECS DIR DEG SPEED KTE

356 4. 91 11,07 110 15 0. ZRETE OF 0. Z19E 0Z Q. 0. 00 O IZZIE-OL O, ZTALE~0T

257 4. 54 9. 61 170 = Q. 19L0E 02 O, 13448 02 0. Q. O (83 0,23

el 4. &7 9. 55 250 7 O 22YRE OF O LETZE 02 o G. 00 o, 0, Z

352 &, 95 8.7z SEO 1% 0. 1949E 02 O, 1&75E G2 G, 4 & o0 0O, 2 [N

3E0 4. 52 8. oRE Z20 17 0. ZOZLE 03 Q. 14%7E 02 a3 . GO 0. 0

T 4. 74 224 210G 19 00 174ZE 03X O 1801E 02 0. Q. S ele] Q. 0

S62 4. 93 a8 21 220 17 0. 1907E 03 Or 14478 02 [ Q. =00 £, ZE0L 0. ¥
et 4.77 3505 240 19 0. 1701E O3 G, 1487E 02 0. . Q0 O, Z1IE~GY 0. O L17EE-CT
et 4. 72 7. 94 210 17 0. 1837E oz O, 1T0OYE 0Z Q. O, 00 O, ZEOTE~GT O, G4 51E~0Z O, LEB7E~CZ
3465 &, &3 7. 49 310 Tty O 1ZE7E O3 0. YZ4TE 0F &3 (s} [a1] G, 2DEY O, dELLE-OZ O

&G 4, S 7. 36 250 i7 Q12788 03 012718 02 G, Q. 00 O, Z314E~01 O 4RTAE~0Z 0.

G467 4. 99 7,33 190 27 G 13932E 02 O 1412E o o, o, =00 O, 29GIE~O1 0. BHL0OE-DZ [}

88 4. 97 7.3 170 S0 Q. 14978 Q= O 15178 02 (43 O 1ET70E 00 O, ZELETE=-OL G SETEE-QZ O

389 4. 9& 7. 00 260 e 0. 1184E 02 O, 12708 02 O

0. ZOBDE 00 0. 3ISZE-0L Q. LOBZE-OZ O 1521E-02

Hs 4.5 to 5.00 metres



SERIAL HE TZ WIND WIND MOMENT -2 MOMENT —1 MOMENT O MOMENT 8 MOMENT 2 MOMENT = MOMENT 4
NO.  METRES SECS DIR DEG SPEED KTS

70 S0

&

17 190 20 F71EE 0%

°. Q. O, Z183E 0% Q, 01 0. 1ESRE 00 O, ZZ71E~01 O, BPALEE-OZ 0. 10BEE~DZ
371 Sz 8 e 220 14 0. Z7L7E QR 0. Z137E Q2 Q. Ol O, 17908 Q0 G s 0. 4OS0E~-0Z 0. 1O79E-QX
372 (EapCEc] g 14 Z90 27 0. 1744E OZ Q. SEOZ 0. 01 Q. ZOOT7E 00 0. 27 O, SO15E-0Z [ Rc
373 5. 49 2 07 140 o5 0, ZA71E 0.z G G, 01 O, ZO7IE OO 0. 0. T4EIE-OZ 0.
74 5. 40 7.7% 320 22z 0. 1974E G, 0z 0. 01 Q. 21088 0D (VX 0. S7ELIE-0Z Q.
378 . 50 7. &b 310 za 0. 12478 0. 17938 0% 0. 01 0, ZZ4TE QO 0. O, SYEE-0Z O
376 5.0z 7. L2 280 pac] 0. 1S58 0. 1B0LE O o, o1 0. 18798 00 0. Z7EZE~-01 O, SEQLE-OZ %)
377 8. 28 7. 59 270 ZZ Q. 3 O, 15458 02 o, O O, ZYETBE 00 0. B0Z1IE-01 0. B4LBE-0Z 0
378 NS | 7. 48 170 S =4 G, Q. 1491E O Q. Gl O, Z1Z0E OO O, 20L1E-O1 0. GEDZE~-0Z 0.
379 G025 7.3% 190 38 0. 1Z44E 02 0. 1434E 0% O. 01 O, ZZOLE 00 O, Bi48E-01 0. S47ZE~0Z O, 1292E~-02
320 519 7.25 200 29 0. 1394E 03 0. 1421E 02 0.

01 0. Z1Z24E OO 0. ZE10E-0L 0. LLEYE~QZ 0. 1E520E~0Z

Hs 5.07 10 B5.50 metrea



SERIAL
N

iy
D
Ty
wind

D E’
283

384
385

e
R~

387

METRES

A

HE

i
53

=1
o

S1
Y1
bé
&z
85

P

10,

-
03 00 00 00 @ O

TZ

SECS

et}

Ard
25

93
77
24

Rord 4
<0

07

WIND WIND
DIR DEG SPEED KTS

210 ]

160 a

330 15

230 17

240 23

250 24

350 22

Opp¢poo

MOMENT

L EEEVE
. BESTE

Z412E
3ETE
2611E
2497E

. ZT10E

v

Rl
o
oz
0F
0%
[eics
oz

MOMENT

ZLLGE
2LTRE
FOLTE
2ESYE
2177E
. ZZO0E
L ZZIE

ccoeooce

Hs 5.5110 8.00 metres

-1

Oz
(%04
Gz
0z
0z
Oz
0z

O,

o

O
O
o

[eR

O

MOMENT

1910E
L EIE0E
1295
Z1aze
1?9VE
Z127E
2IEVE

ol
1
1

Gl
¢l

MOMENT
i /'u"'

| 2201E
Z144E
ZIAZE

. ZETTE

Q0
00
00
()
00
GO
o0

0.
0.

CL e
Q.
[ERgc
0.

MOMENT 2

LE04AE~0]
ZOZEE-O1
L EBTAEE~O]
ZEIEE-O1
ZYIOE~OL

RIEVE~CL
BERLE~O]

o
¥
0
o,
0

MOMENT 3

L BERESE-OZ
S1I4E-0Z
4000E~-0Z
SO7EE~0Z
SH1SE-0Z
SEIRE~02Z
L EETIE~OZ

MOMENT 4

0. 12A0E-02
0. 1679E-0%



SERIAL HE TZ WIND WIND MOMENT -2 MOMENT -1 MOMENT O MOMENT 1 MOMENT 2 MOMENT 3 MOMENT 4
NO.  METREE SECZ DIR DEG SPEED KTS

T

et & 44 9. 08 240 et 0. 3ELLE G2 0. 2916E G2 0. ZEe7E 01 O, ZT97E 00 0. T154E~01 0, SOY4E-0Z 0. 1172E-02
a9 &, 01 & e 220 24 O, Z930E Oz 0. Z490E 0Z 0. Z2ET7E Of 0. ZBLLE OO0 0. 20 2 0, SE14E-0Z 0. 1297E~02
390 & B0 o037 260 2% O, JOERE 02 0. ZLTEE OZ 0. 2477E 01 Q. ZETEE QO O, TERREE~C O, L19ZE-0Z 0. 1302E-02Z
371 & 48 8. 24 240 jeic] 0. B198E 0B 0. Z74%E 0% 0. 2624E 01 0. 2887E 00 0. B2LZE-01 Q. L7EZE~C2 0. 1461 2E~02

Hs 6.0110 68.50 meatres



SERIAL
NO.

392
393
394

HE
METRES

& 56
475
&, 88

b

G
o
<

3

TZ
ECE

. Q1
.73

. 45

WIND WIND MOMENT ~Z2
DIR LDEG SPEED KT2
240 &7 O, 4121 o=
250 27 0. 3742E 0%
240 <3 0. B7YBE O

o0

H

MOMENT -1 MOMENT O MOMENT 1
L BLAZE O 0. o1 O, ZLEZE QD
L RIZIE OZ 0. . 01 0. ZYLLE QO
L S171E 0% 0. o1 0. B157E 00

S

6-51 to 700 metres

MOMENT =

CEERLIE-OL
L ST EVE~O1
. 41EYE~01

oo el

MOMENT 3

. SE71E-0Z2
L L1YSE-OZ
. 7L7RE-QZ

MOMENT 4

0. 1318E-02
0. 14Z7E~0Z
0. 1711E-02



SERIAL HS TZ WIND WIND MOMENT -2 MOMENT -~1 MOMENT O MOMENT 4 OMENT 2 MOMENT 2 MOMENT 4
NG, METREE SBECS DIR DEG SPEED KTs

398 7.15 & 581 220 3 6.4218E & 0. ZG17E oX O, BIY8E 01 G, BEOLE Q0 0. 4122E~01 0. L7RZE-0Z O, 1844E-02
396 7. 07 8. 43 240 32 0. 402BE 03 0. ZZLIE 02 0. 21Z1E O} 0. BEE3E 00 Q. 4392E-01 Q. 744L2E-0% 0. 1725E~-02

Hs 7.01 to 7.50 metreg



SERIAL HZ TZ WIND WIND MOMENT -2 MOMENT -1 MOMENT O MOMENT i MOMENT 2 MOMENT 2 MOMENT 4
NGO, METRES SECS DIR DEG SFEED KTS
297 7.44 9. 42 220 7 0. SB1ZE 03 0. 4417E 02 Q. BLA7E 01 0. B4ELZE GO 0. 4104LE~01 Q. LAETE-OZ 0. 1573E-0Z

Hs 757 to 8 OO0 metres



SERIAL

NO.

298
399

SECE  DIR DEG

0. L4B4E OF
0. LOLBE 03

[o¥o)
RN

MOMENT -1 MOMENT O MOMENT MOMENT 2

0. BOS2E 02 0. 4292E OF Q. LISZE 0D 0. 4718E-0L
0. 4904E 0O O. 4Z42E 01 0. 41178 00 0. 42&LZE-O1

Hs 8.01 to 850 metres

MOMENT &

0. 7777E-02
0. 7721E~02Z

MOMENT 4

Q. 17324E~02
0. 1748E~0Z
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1.05 HS 0.658 M
TZ 4.33 S

17
1 .05 HS 0.62 M
TZ 4.31 &

i8
1.07 HS 0.33 M
TZ 4.73 C

Y

i3
1.0 HS 0-568 M
TZ 4.5%5 S

1.0A HS §.82 M
TZ 4.53 ¢

21
0.5- HS 0.53 M
TZ 4.43 S

22
2.0 HS 0.94 M
TZ 4.43 S
J N

23
1.07 HS 0.87 M
T2 4.27 S

24



0.5 HS 0.51 M 0.5- » HS §G.87 M

TZ 4.18 5 o TZ 3.%4 5

25 23
1.0q HS 0.98 M 0.5- HS 0.84 M
TZ 4.00 G TZ 3.27°§

25 30
2.0 HS 5.9y M 5.0 HS 1.45 M
TZ 3.90 G TZ 8.37°§

27 3i
8.5+ HS 0.78 M 5.0- HS 1.30 M
TZ 3.5%5 © TZ 7.37 S
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0 HS 1.27 M
TZ §.43 5
41
2.0 HS 1.40 M
T2 6.415
42
5.6+ HS  1.35
T2 5.27 8
43
5.5 HS 1.27 1
T2 6.27 S

44

o- S 1.41 M
T2 5.23 5
45
2 .0- HS .11 M
TZ 5.84 §
A
45
.0 HS .37 M
T2 5.33 §
47
S .0- HS 1.35 M
TZ 5.905
43



5.01 HS 1!l M
T2 5.8C S
L\k e~
43
2.0 HS 1.37 M
T2 5.71 &
50
2 .04 HS 1.23 M
TZ 5.57 ¢
\/\ﬂ/\,\_
51
5.0q HS [.18 M
TZ 5.51 S

5.04 HS 1.44 M
TZ 5.55 S

53
2.0 HS 1.28 M
TZ 5.49 §

54
2 .0n HS [.i8 M
TZ 5-40 S

55
2.0 HS (.42 M
TZ 5.35 8§

55



HE  1.05 H® 2.0~ HS 1.12
TZ 5.35 ¢ TZ 5.067 &

o
w

»
)

AN

51
HS 1.21 M 5.0- HS 1.46 M
TZ 5.30 6§ TZ 4.38 S
52
HS 1.03 M 5.04 HS 1.41 M
T2 5.25 5 TZ 4.8%8 %

63

HS 1.14 M HS 1.34 M
TZ §.1i4 & TZ 4.8% %
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2 .07 HS 1.07 M
TZ 4.43 ¢

73
201 HS 1.43 M
TZ 4.40 5

74
2.0+ HS 1.35 M
T2 4.33 ¢

75
2-07 HS [.23 M
TZ 4.35 §

2.0n HS 1.40 M
TZ 4.33 S
77
2.0 HS 1.16 M
TZ 4.32 S
78
2.04 HS (.13 M
TZ 4.24 S
79
2.0 HS 1.1G
TZ 4.15 G



1.04

HS 1.11 M
TZ 3.97 S
51
i.0n HS 1.08 M
TZ 3.85 9
gz
227 HE 1,17 M
T2 3.72 ¢
83
1.0 HS L.11 M
TZ 3.75 G

94

5-09 HS 1.33 M
' T2 3.74°§

85
1.0- HS 1.17 M
T2 3.58 S

|
.
/
85
12:39 5 1.95 M
TZ i0.86 G
N
vr\\/\
87
10.04 HS 1.57 M
TZ 8.73 5




5.01 » HS 1.53 M
/k TZ 8.51 &

89
5 5q HS 1.85 M
TZ 8.i4 S

99
0.6 HS 1.75 M
TZ 8.12 S

91
10.6- HS 1.95 M
TZ 7.3%3 5

5.0 S 1.55 ¢
TZ 7.85 5

a3
5.0~ HS 1.53 M
TZ 7.85 S

¥

94
1004 HS .31 M
TZ 7.32 3

95
20 .6- HS 1 83 M
T2 7.33 S

g5
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[aa]

HS 1.8 M 10.0 ' HS 1.74 M
TZ 7.11°S © TZ §.58 S
/\vv\\
37 104
HS 1.77 M 10.0- HS 1.81 M
TZ 5.93 S T2 6.52 S
39 102
HG  1.53 5.0 ' HS 1 68 M
TZ 5.84 § TZ 5.39 ¢
38 103
HS 1.89 M - 10.G+ HS 1.84 M
TZ 5.79 S TZ 6.35 §

100 104
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5 .01 S 1.32 M
TZ 5.80 5
113
5.0- HS 1.84 M
T2 5778
114
5.0- H#S 1.97 M
T2 5.77 S
1
119
5.0- HS 1.8%5 M
TZ 5.7 S
}
|

115

5.0- CHS 177 M
TZ 5.8 5

117
5.0+ HS 1.93 M
T2 5.53 ¢

118
2.0~ HS | 55 M
TZ 5.43 S

115
10.84 HS 1.B59 M
TZ 5.33 S

120



5 M 5.01 HS 1.81 M
5 ) T2 5.i5 §

P

r)
]

(]

(]

125
1.82 ™ 504 HS 1.36 M
5.24 § TZ §.i2 §
128
1.70 1 5.0- HS 1.8C M
5.13 & TZ 5.09 §
127
159 M S.0q HS 1.87 H
5.i8 5 12 5.04 §

128



U1

w1

(=]

HS 1.3 M
TZ 5.02 §

123
G HS 1.55 M
TZ 5.02 S
130
- HS  1.82 n
TZ O5.02 S
i3i
HS 1.57 M
TZ 4.90 G

5 .01 HG 1.75 M
TZ 4.30 5
133
5.0- § 1.5 M
TZ 4.89 8
!
134
307 HS 1.71 M
TZ 4.87 S
i35
5.0 HS 1.77 M
TZ 4.83 S




5.0 HS 1.73 M
TZ 4.8C 3

137
234 HS 1.77 M
TZ 4.79 8

{
J

139
5 .05 HS 1.8 M
TZ 4.78 S

135
5.0n HS 1.80 M

TZ 4.7%5 S

5 .04 HS 1.81 1
T2 4.73 S

141
5 .04 S 1.83 M
TZ 4.71 S

142
5 .04 HS 1.30C n
TZ 4.52 ¢

143
5.0q HS 1.74 1

T2 4.52 §

144
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