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Errata 

The magnetic declination for the waves only was calculated 
incorrectly. To calculate the true earing for all wave 
directions presented, subtract 14° from the reported values. 
Wind directions are correct as given. 

Digital filter computations on the wave data were slightly in 
error. A check of fourteen records has established the 
following for the reported values in the report: 

the characteristic wave height is on average 5.1% low 
(standard deviation of the 14 : 1.3%). The reported values 
are wfithin the 90% confidence limits of the corrected 
values. 

the peak frequency is unchanged in 13 of 14 cases, and was 
different by 0.02 Hz in one case. (The frequency increment 
for the spectral values is 0.02 Hz.) 

the mean direction of the peak is on average low by 0.5° 
(s.d.: 2.0°). 

the rms spread is high by 1.4% on average (s.d.: 1.8%). 

the parameter s is low by 0.06 on average (s.d.: 0.2). 

the spectral shapes are similar.



ABSTRACT 

- The CCIW Have Direction Buoy was deployed off Stanhope Beach, 
P.E.I., from 28 September to 8 November 1984, in support of the Canadian 
Coastal Sediment Study experiment. Summary wind and wave data and 
sample spectral plots are contained in this report. All of the analyzed 
data is archived at the National Research Council and is also available 
from the author. 

RESUME 

La bouée de direction d'onde du CCEI a été déployée au large 
de Stanhope Beach (l'Ile-du-Prince-Edouard) du 28 septembre au 8 
novembre 1984 pour les besoins de l'Etude canadienne des sediments 
littoraux. Le rapport renferme des données sommaires concernant le vent 
et les vagues ainsi que des échantillons de rapports spectraux. Toutes 
les données analysées sont archivées au Conseil national de recherches 
du Canada et on peut aussi les obtenir en s'adressant a l'auteur.
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MANAGEMENT PERSPECTIVE 

wave data in this report, in conjunction with other shore 
experiments run concurrently at the same location, provides a means to 
test both theories and instruments for the nearshore physical 
environment. 

The development of measuring methods and theories to predict 
shore evolution and sediment transport ufill provide economic benefits in 
the operation of ports, harbours of refuge and in the protection of 
valuable lands from erosion. 

T. Milne Dick 
Chief 
Hydraulics Division 

PERSPECTIVE-GESTION 

Les donnees sur les vagues contenues dans le present rapport, 
qui s'ajoutent aux resultats d'autres experiences sur le littoral menees 
simultanement et au meme endroit, fournissent un moyen de verifier les 
theories et de mettre a l'essai les instruments qui ont ete mis au point 
sur le milieu littoral. 

L'elaboration de méthodes de mesure et de theories permettant 
de prevoir l'evolution du littoral et le transport des sediments 
entrainera des avantages financiers pour l'exploitation des ports, des 
ports de refuge et pour la protection des bonnes terres contre 
l'erosion. 

T. Milne Dick
_ 

Le chef de la Division de l'hydraulique

ii



- 1 - 

1.0 INTRODUCTION 

The Associate Committee for Shoreline Erosion and 
Sedimentation of the National Research Council is conducting the 
Canadian Coastal Sediment Study (C252) to assess the existing 
engineering procedures for the estimation of sediment transport in the 
coastal’ zone. A field experiment was conducted at Stanhope Beach, 
P.E.I., in 1984, to collect a data set in support of this assessment 
and to SUPPort fundamental research of oceanographic, hydrodynamic and 
geological processes in the nearshore region. ’ 

The Hydraulics Division, National water Research Institute 
(NWRI) participated in the field experiment by measuring waves off- 
shore from the experimental site. A buoy capable of measuring roll, 
pitch, and heave was deployed by the Technical Operations Division, 
NWRI, offshore from the experimental site in intermediate depth water. 
This buoy, called the 'CCIN Nave Direcion Buoy (Skafel and Donelan, 
1983), also measured wind speed and direction. The buoy was 
originally assembled to support the research program of NWRI and was 
used on Lakes Erie and Ontario in that role. Subsequently, it was 
used in support of the Atlantic Remote Sensing Land Ocean Experiment 
(ARSLOE) sponsored by the. U.S. Army Corps of Engineers Coastal 
Engineering Research Center (CERC)_ and the National Oceanic and 
Atmospheric Administration, and conducted at the CERC Field Research 
Facility, Duck, North Carolina, in 1980 (Skafel, 1982; Skafel and 
Donelan 1983), and at the Canadian Coastal Sediment Study experiment 
at Pte-Sapin, N.B. in 1983 (Skafel, 1984). 

The buoy was located in 14.6 m of water at 46° 26' 48" N and 
63° 06' DO" W, approximately 2.3 hm north of Stanhope Beach. The buoy 
was deployed on 28 September 1984 and retrieved on 9 November 1984. 
Useful data were collected from 28 September 1984 to 8 November 1984. 

This report contains a brief description of the buoy and the 
instruments, data summary tables, sample spectral plots, and a 
description of the format of the magnetic tape containing the analyzed 
data.
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2.0 SYSTEMS DESCRIPTION 

r 
The buoy used "as the platform for the instruments is a 

Geodyne model A-92 toroidal buoy of expanded styrafoam encased in 
fiberglass with upper and lower tripods. It has a long and successful 
history at the Canada Centre for Inland waters (CCIW) as a platform 
for meteorological sensors on the Great Lakes (Elder and Brady, 1972; 
Der and Bull, 1981).

_ 

The instrument package for the Stanhope Beach experiment was 
made up of: 

Sea Data Model 1250 data logger, 
three Sunstrand data control model 305 B servo 

4 accelerometers; 
Humphrey 400 Hz roll-pitch gyroscope; 
Digicourse digital magnetic compass, model 101; 
two R.M. Young cup anemometers (located 4 m above the water 

level); 
miscellaneous electronics, batteries, solar panel. 

The buoy was equipped with a large vane causing it to 
orientate into the wind. The buoy orientation was used to measure the 
wind direction. 

The data from the sensors were sampled at 2 Hz per channel 
for 26 minute intervals four times per day. The data were stored on 
cassettes on the Sea Data logger. Cassettes were changed at least 
every twelve days. The information was transcribed to standard 
computer tapes and processed.

A 

Each 26 minute record was subsequently divided into three 
more or less equally lengthed samples of eight minutes and 32 
seconds. Spectra for each sample were calculated. The final results 
for any given time are averages of the three subsets. The spectra are 
grouped into frequency bands 0.02 H2 wide and therefore have 60
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degrees of freedom per band and consequently 90% confidence limits of 
0.76m and 1.39. Twhere fewer degrees of freedom are reported, the 
reason is due to a reduced record length. Typically, record lengths 
were reduced because of extended startup transients evident during 
quality inspection of the time series of some instruments. Only the 
steady state values of the data,were used. 

All sensors were calibrated at NHRI before and after the 
field experiment, and the average of the pre- and post-field 
calibrations were used for all sensors. 

3.0 DATA PRESENTATION 

From the period the buoy was deployed, 132 runs of data were 
obtained. The data are presented in three formats: summary tables, 
spectral plots, and tables on magnetic tape. 

The summary tables containing information for all 132 runs 
are given as Appendix 1 of this report. In these tables the wind 
Speed 1 and wind Speed 2 are wind speeds measured by two anemometers. 
The direction for both the wind and the waves has the same convention: 
it is the direction from which either is approaching, and is reported 
in terms of bearing from true north.

_ 

The characteristic wave height (four times the square root 
of the variance) is given by Hc. The frequency at the peak of the 
spectrum is given by Fpk. The mean wave direction is tan'* B1/A1; 
where A, and B, are the first sine and cosine coefficients in the 
spatial Fourier series. The RMS Spread is an estimate of the root 
mean square directional spread given by 

RMS Spread = (Z '- ZI“)1/2, where r = A12 + B12 

(See Hasselman et al 1980). 
_The parameter S, multiplied by two, is the power to which 

the cosine is raised in the directional distribution model of the form



- 4 _ 

25 Q19 
_ 

cos (.2 ) 

where 6 is the wave direction, and 6 the mean direction (Hasselman et 
al 1980; Mitsuyasu, 1981). 

The degrees of freedom (calculated by 2x frequency increment 
x length of time series) are usually 60. Smaller values indicate 
shorter records. 

Files and Number, Job No., and Run No. columns are simply 
bookkeeping columns. It is sufficient for the user to know that the 
runs are listed on the magnetic tape in the order given in the table. 

No data were recorded from 25 to 31 October, and three runs 
of data from Z and 8 November had to be eliminated because of poor 
data quality. » 

Selected spectra are contained in Appendix 2. They 
correspond to the following dates: 

2 - 7 October 1984 
9 - 10 October 1984 

12 - 13 October 1984 
16 - 19 October 1983 

1 November 1984 
3 - 4 November 1984 
7 - 8 November 1984 

’The variance spectral density of the vertical displacement and the 
mean direction of the waves for one run is plotted on each page. The 
year, month, day, hour, minute and second of the run is given at the 
top of each page. The spectral density is in units of m2/Hz, and the 
direction of the waves is that from which the waves are coming.
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All of the spectra not included in Appendix 2 are available 
from the author. ' 

Complete data sets for all of the runs listed in Appendix 1 
-have been copied onto magnetic tape and may be obtained from the 
National Research Council. An explanation of the tape format, a copy 
of the Fortran program used to generate the tape, and a listing of one 
run are given in Appendix 3.- 
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APPENDIX I 

Offshore wind and wave d_at_a_ at Stanhope Beach, coflected in 1984 
using the CCIW Have Direction Buoy



@% ¢§ @% Nfi5©@QmNH §N @N @N ¢& @N NN %N QM @€ Q? §% @§ HH CH@Q 

O%< O%< oW< EZ@ QZ@ $Z@ 21$ Elm GI@ OI“ $1“ Cll Ciw P32 FZQ FZQ PZQ PZQ m%< ¢%< ¢%€ &P< &P< %<< N<< §<< %<< 

§N ©N 
@N_%Q 

¢N EN KN HN 
@N_%Q 

@§ w% §% @% 
@%9§Q 

€% %% X% %% 
¢§_%¢

@Q§w 
@_%Q

¢M® 
%_§Q “$1 

@© C@ @@ @@ @© @© @@ @@ ©© Q@ Cm D@ ©$ C© C@ @@

_ 

Q@ @@ @® @@ @© @@ _@ ©@ @© ©© m$ 

N_N ©_% @_@ %_% m_m e_§ o_w

_ 

§bN%

_ 

w_N

_ 

m_N %_¢ M_¢

w 

%_o m_@ 

W 

$3? @_@ @_m §_¢ m_@

_ 

§_N

< 

¢_m §_¢ o_§ X_m m_¢ N_@ ¢_¢ 

C_NQ @_C@ N_N% @_@£ @8@@

< 

@}mN

» 

@_mN @_%N m_H¢ %_%Q w_®@ N‘@@ ¢_@§ @_N@ §_¢@ §_w@ N_w@ m‘@% @_@® @__¢ ©‘w% Q_@m %_mN @_©m @_M@ @_NM @_¢m 

m_m@% m_%@% @_N@@ 
@__¢ ¢_m¢ ©bmm @_§@ w_X@ ¢_N@ D_w% 

Q_w¢% 
@]@@ 

©_%mN 
@_@m ©_@§ N_N¢ m_¢¢ ®_%w %_@& §_¢N ¢_Qm ¢_w¢ §_©¢ 

@_@ 
§_%N@ ¢_@Q@ @_N&$ 

@@__N NN@_N 
@@@. QQN_ ¢@¢. m©¢. mH§_ §%@_ 

m%%_% H€Q.% %@©_? 
@m@_ m@%_ ¢QN_ ©@@_ ¢¢N_ ¢@m_ ¢@@‘ @%N_ @N&_ @@@_ ¢N§. NQN. Maw. ©@@_ %@@T @%@_ 

¢_m§N w__wN N_@@N w_%@N w_§flN ¢_H@N @_@@N @_w%% 
Q,@& ¢_@© §_w© @_%¢ @!w% ©_@Q N!©@ @_@@ ®_m@ %_@¢ ©’wm N_&N 

m_m¢N @_@¢N @‘¢¢& @_¢@N ®_¢¢N w_NNN N;¢¢N 

N@_N% %M_@% 
§©_@ wfi3@ mX_@ ¢%‘% w$_% N@_m 

@X_%% 
m%_§ @@_m ow_w ¢@_¢ ¢@_¢ §o“Q @o_¢ °%1@ @&_@ om_m ®N_Q o@!N N§_N %@_@ w¢_¢ &N_@ ww€© %%_m 

N§_N% @@b@H 
H§_@ ¢§‘@ %m‘@ ¢§‘@ ¢@_% %@_© 

@m_fiH 
%Q.§ fl%.® §@_@ ©@_¢ N@'¢ ®€_@ HC.¢ @N_@ ¢N_@ @@_@ @%_@ @@_H @§_N ©©_® $¢_¢ @N_@ ¢@_@ HX_@ 

@@“@Q @@“®N %Q“w% m@"%% @@"@Q @@"@N @@“§% @@"HH @@"@Q @©"GC @€%% 

._mm“HH 

%o"©@ amfimw @@“§% @@"?% @@“@° @@"%N m@"N§ m@"%% m@“@o m@"@N w@q%% @@u%% @@"@o @@"mN %C"w% 

@§N QRN QSN @&N ®%N %NN §&N %§N §NX §RN @§&

W 

@hN @§N m§N @&N @%N @NN ¢%N QNN §%N Q§N %NN @NN %§N m§N N§N N§N 

©H\@ @H\€ @%\Q @%\# 

A 

@%\&

A 

@H\@

w 

@?\% @fi\@ @%\@

_ 

@H\m ©H\N ©H\N @H\N @%\% @%\% @?\§ GH\% @\C@ 

N 

_@\@@ 

W 
m\@@ @\3@

Z 

@\@N 

i 

@\@N 

H 

@\@N

4 

®\@N

A 

®\®N @\wN

A 

C: 
‘ozm 

_Oz no” 

LUnE:z 

UCM Q_%m UWPQ

i 

EOvUULm 

$0 Mwwflmwg 

M 
_O

1 

UMQLQW 
ms“ 

COFHUQLF 

HO 
=~m2_

Q 
J'|'

I 

MQ>fl3 

w
E 

m
E 

W: 

U 

Po 

\

\ 

H 

I 

COhpQUL@c

N 
Uflwnm

fi 
fiwwnm 

“CW3 

FEE mE?P 

AME 

‘H55: 

=~F_=q

_ 

\»mQ 

mum:

% 
IH

I 

Ql< 

¢m°H 

_:uM0m 

UaO:Cfl“m 

_UH~c 

0>~:mQLO:W$$° 

‘H 

X%‘=Oa=<



¢@
W 

3@> 

@@ 

3@> 

N@ 

NZZ 

H@ 

NZX XZ¥ NZX 

@@ Q? Q? 

X22 

§¢ 

$22 

@€ @¢ 

$>% $>H 

€€_ 

$>H 

E? 

@>_ 

N?
H 
$>_

b 

$>H 

H# ©¢ 
M 

@>_ 

Qm
u 

F%& 

®@ 

P%1 

§% 

P%l 

@% @@
_ 

¢@
< 

@@
’ 

N@ 

3&1 

1% 
V 

$§@ 

Q@
V 
$§@ 

@N 

o%< 

QR 

o%< HW1 F%1 QNZ $§@

N 
HbNQ 

N@ H@ O@ @¢ w¢ 
&Q_HZ 

@¢ ®Q ¢¢ @¢ N¢ %¢ 
QQ.%@ 

@@ @% §% @@ 
@%”HQ 

Qfi M% N% %% 
$%_%Q 

@X ®N 
HXQ 

G© QQ @m Q@ $0 ®@ C© @@ Q© @@ QQ H¢ Q© H¢ Q@ ®@ Q© ©Q H¢ ©@ G@ GQ C© ©© Q@ @m Q@ 

S_§N@> 

©¢_ 

@_M$ 

QN_ 

X_©®@ 

¢@_ 

Q_@N

_ 

@_w© 

N_@@ 

M 
m_§@ 

@_@¢ 

@_§¢ N_NN m_@% N_@H 

H_@@ 

w_§ 

%_@@ 

N_H 
¢_%X 

W 

@_HN 

w_@@ 

§_N 
@ 
@N@ 

@_H®m 

@N_

N 
@¢M 

@_NN ©_§H @_§H é_@N @_©H 

§_Q% N_@% §_@% §_mm §_%% OHNM Q_fiM @_¢@ §_@% %_H@ @_e@ @_C% _@_©m ¢_N@ §_¢¢ %_H¢

V 

a_®€ @_%¢ %_§¢ ¢_@& 

%_Q 
@_§@m 

QH_ 

@_©@m 

QH. 

X_#@® 

@%_ 

¢.® 

€%.

. 

Xi.

. 

fix. 

@wfif @@H_ @QN_ QQN‘ @@N‘ NH©_ @N§_ @w§_ §N©_ %%@_ @w@_ %@N_ NmN_

_ 

HqN_ w@N, @%¢_ @&@_ @%¢_ @%m_ QwNp% §©@_% mN%JN %N@.% mww‘fi §@@_% §©§_% N£C_% 

@_fi@X @_¢mX @;%NN @_¢mN @_ww_ §_G@% N‘%N% ®_N%M 

@_@ 
%_@@@ @_@¢® 

>¢_@m@ 

@_¢¢N 
§_w% 

@_@@N m_©@N @_@@N ¢_©®N N_@@N H_%@® N_@@@ G_@@@ N_@§N @_©%N @_w%® @i®@N H_§§N 

®@_@ @w@@ Mo’@ ¢N_m XN’@ @@_N @m_¢ ¢m_@ @N_@ @~_m N€_§ m@_€ @@a@ o§_H Q0‘? No_§ @@_% w@_§ @w]@ @@_¢ ¢w]@ 
w@_H% @X_X% m©_@%

_ 

§Q_€% §m_@§ 
%%_@

W 

M@_% ww_% X@_@ HN_@ @§_@ @@_N £w_¢ @@_@ @Ni@ @w_w 3%_§ §®_@ @@_@ Q@_H 
§@_@~ 

%©_§ w@_§ @©_$ @@_m @@_€ §®_@ 
¢@_fi% @N_NH @N_%H HA_¢H @C_¢H 

m©_@ 

oouoo o@“w% N°“&§ Q@"@o m@"@N m@"§% oo“N% @m"@° @m“%N @m"§% @Q%% ¢o“@o @@"mN ¢@"w% @@h§% o@fi@e @@"@® @@“§% %ohN€ mm_mQ @@"®N ®@"§% @@“%% @@"@G @@"@N ®@"§% @@n%§ 

©®N @®N @@N @®N €$N QQN WEN ¢®N %@X @®N %®N %®X N®N N@% MEN NQN @®N fiwN HQN %m@ CQN QwN CQN QQN @RN @§N @§N 

Q%\N% o%\H% @fi\%% 

l 

@%\%%

W 

@H\Q% o%\@% @%\@% $fi\o% oH\@ o%\@ o%\® 
_o%\@ QH\m 

H 

CH\w

‘ 

QH\® o%\% @_\§

V 

oH\§ °H\§ ©H\@

_ 

@H\u

_ 

@_\@ oH\@ Q%\@ @_\@ Qfi\@ c%\®

>_ 

_Oz 

_Oz 

=5“ 

DO” 

LUDEZZ 

USN 
vQ_Pm 

UWPQ 

EOUUULK 

$0 
mwflkmwc 

° 

Po

I 

U”wLQ%_ 

>=~m= 

Xm& 

%zZ

1 

COPHUULFQ

E U: 

ha 
COWHUULPE 

V
N 
UUQQW

H 

M\E 

m\E 
vwmam 

_h 

_| 

m 
m“>HM_____

_

J 

UCPZ

1 

PEG QEPP 

‘MD 

:P=o£ 

’ 

=~P_:q 

\%mG 

Upflg 

N_% 

_ml< 

AU_H=°Q_ 

QQQH 

ASQGUQ 

oQ°S=~#% 

_~U~Q 

o>m: 

oh°Sm$$° 

._ 

x@‘=°QQ(

J



_ 

H@ ZQ @N QB $5 €§ %§ H§ C5 @@ §@ ©@ @® G© @@ ®@ %@ @$ @£ %N @§ N§ m© #© @@ N@ H® 

3@< 3$< 3m< 3&4 3m< 3m< =>3 =>3 =>3 =>3 :>3 Z>3 =>3 Z>3 <N> <N> <%> <N> <§> <N> <&> <%> 3m> 31> 3u> 31> 3@> 

@N 
QNTNQ 

5% @N @N 
¢N_NQ 

@N XX %N QM @H @% flfi 
©fiQNQ 

m_ ¢% m% N% %% O?@ 
$.NQ

§@@QM 
H@& 

H@ 

¢_M 

Q© 

m_¢ 

SQ 

®_m 

Q@ 

H,¢ 

®@ 

¢,@ 

C@ 

®_N 

©_m% @_%% @_§% §_@% m_w@ ©.HQ 

Q® 

H_@> 

H_©Q 

Q@ 

@j@ 

@_@@ 

©@ 

§_N 

@_N¢ 

©© 

¢_N 

§_@¢ ®_@% 

He 

N5@ 

G© 

@.¢ 

Q_¢@ 

@© 

H.© 

@b§§ 

$@ 

w@.% 

%_@@ ©_¢@ H.¢% @_%® w_@N ©_XN ©_§N 

HQ

$
Q 

H_§N 

H? 

@_§H

V 

@_®% 

@© 

¢!©H 

©_QN 

G© 

@_¢ 

@.¢@ w_N¢ @.©€ %_¢m 

§_¢ ©_¢ 

%@ 

§_% 

“Q@A 

¢_@ 

o@ 

@_%% 

%¢ 

®_§ 

C@ 
@@’ 

@@ 

@_N 

@@ 

@_N 

@@ 

@_¢ 

©J@% 
¢_@q 

%_N¢ H_¢¢ @_§% w_@€ %_§€ @_¢¢ N_Q¢ @_@¢ §_N@ w_mN @‘¢? N_@% ©_%@ %_@N H_¢@ @_N® ¢_@¢ @_@¢ @_@® N_¢¢ H.§@ w_m@ w_@N @}®N 
@_Q@% 

©X_ 

%wo_% @N¢_% @@©_% @@@_% @@@_% wm§_% Q$@.% ww§_% N§w_% %%@’% ©@@_% 
§o¢_ N@%‘ @m@_ ©@@‘ %Q%i o%%_ §%%. N@%_ oNN_ ww%_ @@w_ 

N%%_% %wN_% @¢§_% wN@_% 
oX©_ 

@_@H X_wN @jfiN 
©_€ 

©_%% @_®N §_@® @_@N @_HN @_@% H_@¢ @_¢@ @_%H 
&_@HX @_@@% 

\@‘Qw 

N_X@% ©_©HN %1®QX @_@m_ 
§'@H 

H_NQN %_@@® 
¢_¢% ¢.NN 

w_@@% @_@©@ 

@@_w w¢W§ X%_m N@_w oN_m 
@@_QH §@_oH ww‘Q% @o_§% @@_N§ %%_@% 

°D_© @@_% @%_% @N_% X@_§ @¢,% @@_@ @m_N wm_@ ©@_N Q§_$ @m_X %@_€ w#_@ 
H@_H§ 

w§_@ 

@@_w @¢_% %H_@ @©_w mN_@ 
@%_@% @©_@% @®_o_ @%_%% m©]N% ©%_oH 

%@.@ ®@_% ®o_% @N_% Nm_H &¢!@ G¢_¢ @w!N m@_% @¢_N §@bN w¢_N mm_¢ ¢@}@ 
w©]%% 

@§_m 

QO"w€ GGUNH QQ“@© CQHCD %Q“w% C@“®% QQ“@Q o$“@o oC“m% 
hoohmfi 

@@“©Q QQ“@© CC"w% G@"N€ @G“@Q @@“Q@ G@"w§ @@“NH DC"©@ @Q"C@ @©u@% ¢@“NH ©@"@@ QQHGD C@“@H ©DhNH C©“@@ 

X@N N@N NQN N@N H@N H@N H@N H@N 

_ 

Q@N Q@@ Q@N ©@N @@N @®N @@N @®N ®@N ®@N ®@N @®N NQN NQN NQN §®N @wN m®N

4 

_@®N 

o%\w% °H\w§ G%\w% o%\w% o%\B% o%\%% oH\N% o%\§% o%\@% @%\@% o%\@% o%\@§ o%\@% o%\@% o%\@% c%\@% o%\¢% @%\¢H o%\Q% o§\¢% @%\@_ @%\@% $%\%% @§\m% @%\N% C?\%% D%\N% 

___ 

oz 5“ 

.°Z now 

LUDESZ 

UCU U_wu Um?Q 

EOUUULH

W

° 

$0 

_UMULam 

mmmkmwg

N 
W2“ 

C502 

_

“

_ 

cawpomgwa

W 

v=*3 

“pug

E U: 

PO

\ 

COPHUULPQ

N 
vmwaw

H 

ME 

W\E 
UUQQW

i 

Ww>M3 

ESQ UEFP

N 

xflc 
CMb_§q 

‘RC0: 
\%mQ 

m_H

_

_ 

AU_H=°Qv 

¢@@_ 

_£u-$ 

uficficfiflw 

_~P~§ 

u>fl: 

QL°Sm%$Q 

__ 

xpggoflfl‘ 

$14



w@% §@H @©H $3M ©@ @@ @@ §@ ©@ m@ ¢@ %@ N$ H@ @@ Qw @& NQ @® mfi ¢@ %@ ®® 
‘OH %°% Nofi §o%% 

&3@ 13“ $31 ;%$ ;%@ Jkfi QPQ A%$ Jki QFZ TZQ @¥@ T¥@ @¥$ 72$ Tifl T¥@ T¥$ 3Z< 3Z< 3Z< 3Z< 3Z< 3Z< 3Z< 3Z< 3@<

@N 
_mQ

H @m X@ fig ©@ @¢ 
@€_XQ %¢_NQ 

@¢ ©¢ Q? %¢ N? H? $€ @@ @@ §@ 
_®Q 

m% 1% Qfi @@ X$ 
H@_NQ 

Cm 
H@& 

Q@ 

¢_%

H 

$© 

@_@ 

CN 

§_@ 

o@ 

%_¢ 

%¢ 

H 
H6H§ 

@@ 

Hw_m 

H 

¢_§% 

o@ 

H@_% 

W 

@_w@ 

%# 

“@_¢

_ 

%i€@ 

@@

_ 

@‘¢@ 

o© 

mw_@ 

®_@@ 

@@ 

$40 

@_@@ 

ow 

$50 

@_@° 

°@ 

w_mH 

@_%N 

o® %@ 

@_@% H_©@

_ 

@_@¢ @_£% 

@_@ 

@.%@ @_®N H_Nm 

¢_¢ 

@_¢@ 

Q© 

@_§ 

H_§N 

H@© 

N_@ 

¢_@N 

@© 

§_@ 

X_%M 

©© 

@.© 

@_@§ 

Q_©€ 

¢_@% 

%© 

$_& 

%,@¢ 

@© 

¢.¢ 

A 

@,¢@ 

%_¢

‘ 

£_¢@

_ 

QN 

%)@ 

Q_@m 

w@ 

m_N 

@_H¢ 

@_@ 

G® 

Q_m 

G© 

@_mH @_XN 
®_w@@ o_mN@ ¢_%mN 

@_%N N_NH 
H_mN@ 

§_§% 
@_R¢m ¢_HNm @_@mN 

@_%m 
H_@m% %_w¢% ©_@%@ 

an 
@_@@ @_wN @_%N ©_mX @_NN 

m_@@% 
N_%% @_@¢ @_@@ e_@¢

l 

@N_

_ 

NHN. 

NN_ 

C©N. 

w%_ 

_ 

%@o_%

_ 

@@@_% 

b@_m¢@ 

m%_ 

N%m_% 

¢@_ 

¢§N_

i 

wo_ 

w@§_

> 

QN_ 

o¢%_ 

w&_ 

N@%_ 

Nfi. 

@Hm. 

w©_ 

©@C_ 

wo_ 

@m%_ 

wH_ 

X@H‘ 

QN_ 

@mN_ 

ON_ 

MN§_ 

©N_ 

_@¢¢_ 

N@_ 

@wN_ 

GN_ 

N¢%. 

@N_ 

©@@_ 

©H_ 

N@M_ 

©H_ 

®&%_ 

¢H_ 

@§N_ 

wN_ 

%N@_ 

NN_ 

@N¢_

b 

wH_ 

NN@_

. 

©w%_%

_ 

@mQ_% 

¢_©N 
@_Nm@ @_m®N N_@¢N @_§@M H_©%@ @_@@% @_%m% 

©}m$ 
@_@@N w‘@NN @_@§% @_@@§ %‘¢N® €_@w% N‘@®N @_@@N §_@@% ©_NN% @]®@m H_&eN 

X_@H 
@_NwN N_@@@ 

H_oN X_§N

i 

C@_N w®W@ 
@Q_HH 

¢Q_@ N@_¢ @¢_m @H_N §m_m ¢Q_N ¢m_m ¢©b@ ¢m_N ®@_@ Ho!@ @w_% m@_® HR_® @¢_¢ N@!¢ Nw_% %%_m @@_H Nw_% §N_¢ Hm_N H©_@ ©©_© 

@m_N #w_m @¢_%% 
Co_@ N@‘¢ @%_@ @o‘N @m‘@ ®@_% @@_@ @Q_@ X@_% @@_@ w@_N §R_H %@_m @§_@ NQ_¢ @$_Q %§_% ¢N_@ %#_% §§_% om‘Q @m_N %©‘$ @@_Q 

Hc"N§ %Ofi@Q §%“G© %D"N% ¢@"@@ %C"G@ H@“m% @Q“X% ©G"@Q Q@“©@ QQ“wfi ©@“N% @@"@G Q@“CC @@"w% D@nN% @O“@© @Q9QQ OD"w% ©@"N% @@“©@ D@“DG @@“w§ oQhXH 
_©©"®Q 

@%“C© @Ch@@ 

@@@ ©G@ ©Q@ @@& @@N @@N 

A 

§®N §®N %@N N@N ©@N @@N @@N ©@N $0M

_ 

@®N $@N @@N ¢@N #@N ¢@N ¢@N @@N @@N

_ 

@@N @@N @@N 

HH\%© HH\Ho _H\%o @%\€N ¢_\¢N @H\¢N ©H\@N SH\®N @H\mN QH\NN QH\N® ¢H\NN @H\NN @%\NN @%\fiN @H\%N @%\%N @%\%N ©€\CN @H\GN Q%\@N G%\CN ©%\@_ @H\@H GH\@% @%\®H C%\@% 

‘Oz =3“

‘ 
no” 

LUDEZZ 

“CG w_P% UWPQ 

EOUUQ&m

W

O

_ 

$0 

_uMQ&Qw 

MUQLGUQ

u 

ms“ 

he CM”:

W 

xmi 

%° 

m\E 

W\E 

=OwHUUL@Q

N 
vwmnw

_ 

H_vUQQm

P 

Pig mEwH 

Ada 
=~P_§q 

ZHCOZ 
\x~Q 

COFQUULFQ 

“Ck: 

_ 

OHM: 

MU>@3 

Q‘

I 

Q&<

‘

'

_ 

A‘_HflOuV 

QMGH 

_:U@Un 

UnO==GHm 

_Mp~= 

U>fl3 

ULO:W$$° 

__ 

xP‘CUna<



@@€ @@% 

02% 

@N% @N% §NH @X% @XH ¢N% 

QQK 

mN% o&% 

3&& 

@%% w%% 

“3&l 

%%% %%% G%% @o% Q@H 

O31 OIL Q11 @&& Q11 

_ 

@Q& 

‘ 

Qil @&L 

NNH 

W 
QQZ 

%NH 

A3&& M3&1 _3mm 

©%fi 

~3%1 311 

@HH €_fi 

3L& 

@_% 

w3@ 

NH% 

&3@ &31 M31 131 

@N wN 
@N_@Q 

¢N @N NN §N ON @% w% 
%%_%Q 

@% @H ¢H m% NH HM 
Q%_ 

@_@G

Q§@@¢ 
%@& 

@@ 

¢_H 

Q@ 

@_@ 

HQ 

Q_@H 

HQ‘ 

>@_@ 

S© 

_Q_® 

C@ 

_@_D 

H@ 

¢‘¢ 

Q@

Z 

©_@ 

fiQ @@ 

>@_@ 

@© 

_N‘@ 

@© 

@_NH 

G© 

@_@ 

HQ 

w_@ 

@© 

Q_@ 

Q® 

@_¢ @_@ 

HQ 

@_@ 

@@ 

@_N 

c© 

¢_H 

_@ 

®_N 

c@‘ 

Q__ 

o© 

®_@H 

@@ 

V®_% 

X_N@ C_B@ G_QN %_O@ @_mN m_©@ @_@% @bNN @_¢§ H_N§ @_©@ _@_NN 
@_m® @_wN §_Q@ @_¢@ H_wm ¢_@% §_H¢ ¢_N@ @__¢ w_H@ ©_@X w_©@ 

@_mN 
o_% 

N_m%_ 

@_N§ @_o@ 
%b@mN 

§_mm m_$m 
m_Q%% 

@‘%m N_%e w_%~ w_w% 
_¢_mH @_% 

©.H@@ @_§@@ 

@_N 
@_©¢@ @_H©N %_@@% m_HNfi 

¢_@N §_@% 

HwHN_H 

“MN

_ 

M@¢_ @@@_ 
%%®_% 

@N%_ @@%_ @@%_ _%§_ @w%_ %m§_ ©@%_ m&%. 
CN%_ 

°o@_ §%@_ @%m‘ @Nm_ 
wQN1% §%w_H @%@_% N%§_% 

¢@N_ @¢¢_ 

¢_mHm @_©®@ H_wX@ @_Ne@ 
_%_N@N 

N_Q#N ®_@©H @_¢©H ¢_@@% %_MN% m_@§? ©_@%% ©_@HX n_m@N w_@mN X_m§N

_ 

H_@®N H_@§N @_@@N @_@NX N_Q@% w_¢BH ¢_¢%€ 
§_%@ 

mN_N% @§_©% 
%X_N %@i? @@_% X@_§ N©_@ ®©_@ %@_§ ¢@_§ @X_¢ w%_@ w@_% ¢@J% @@_% @N‘§ 

wfiifia @§_N% m£_m% 
Q@_@ 

@$_@% mH_@% 
@%_@ @H_N 

e@_N% @%_©% 
D%_N Xméfi w§_fi @X_% §@_@ @£_@ m@_@ @©_§ ¢N_¢ ®@_m %@_% w@_@ w¢_% %m_% 

¢€_%H §§_NH @©_®H 
§®;@ 

N@_®% @N1©H 
_€_@ &Q_N 

%o"oo §o“w% wovco wonwfi %o“N€ %o"wo §o“oo %ohw% mQ"N% %ohmo %o"oo %ohw% %o"N% monwo %o_oo %o"w% %°“N§ %o“wo %o“oQ %o"w% Ho“N% fiofloo %o“oo mo“w%

MV 

@%M N%@ N%@ %%@ %%® %€@ %%% °?@ °§% CHM QH@ @Q@ @C@ @©@ @C@ @Q@ QCE @¢% ®D@ §Q@ NO@ §Q@ §©® ©G@ 

%5\w© H%\§o %%\%o %%\m@ %%\@@ %%\©@ %%\WC %€\@c H?\@@ H%\@Q _%\@c %%\¢o %%\¢Q §%\¢Q §fi\¢@ %%\Mo %%\@o §%\®o H%\%o %%\No %%\No §%\No %§\No %%\%o 

_°z 

‘Oz 

CZ“ 

Q0” 

Lg______z fig 
U_Pm 

UW

E 

EOvUULm

m 

$0 
mwflkmmo

O 
vflmkam 

$51 

Ho CNN:

T 

U
x 

03> 

lh 

WU>fl3 

P9 

Q___ 

COPpUULFa

N 
uwwnm

H 
m\E 

Ummnm 

Fzw OEFF 

amfi 
=QF_=T 

Zpcoz 
\%”2 

i 

‘V 

_‘ 

ln

1 

=oPpuwL#Q

Z 

t=+3

_ 

mp”: 

@_% 

_Q&< 

fl“H=°uv 

¢wo_ 

_:U-a_oa°==~“m 

_~a~= 

“>6: 

oL°=m$$° 

__ 

x?‘=ua=<



APPENDIX 2 

Sample spectra for the Stanhope Beach data. The numbers at the top of 
Hthe figure are year, month, day, hour, minute, and second (GMT) of the 
.start of the record. The left hand figure is the variance spectral 

density of the verticai displacement. The units of the ordinate are 
m2/Hz. The right hand figure is the average wave direction for each 
frequency. The bearing is the direction, degrees true, from which the 
wayes are coming. V



D___ 

_N___

_

D 
__ 

__n___ 

NI 

Dim

'

_ 

jfl 

0
% 

_W__ 

_

_

0 

' 

HEM 

OZMHZGME 

DIN

M
Q

N 
OH 

$2

Q

* 
__l 

T.O
I 

I

I

'00
_z



m___ 

N:

_

D 
__

2 

NI 

__o

‘ 

_Og 

QZ;_$m_ 

DIN

2 
mm

:

N
2 
wwmfi

V

_

0

" 

CO2

1 ID.V0



D 
__ 

N: 

__

m 
__ 

NI

_

O

I 

_ 

J8_

\I
' 

gm 

oZ_ 

N_$m 

D
I

8
3 
PH

N
H:



‘ 

an 

®Z:Em_m_ 

Dim

@
N
G

@ 
DH 

$2 

|_8_ 

1'

I 
I.OD 

D___ 

NI 

__ 

O 

:_ 

N: 

Omu

_

0



w___ 

N___

D 
O 

m___ 

N___ 

°__'.U 

__ 

,_

_

V

M

U 
_

O 

oZ;_$m_ 

‘(O2

1 

"com

V

|

0O 

DIN 

@@ 

@@

@

W 
QH 

V@@H

Z



‘ 

l__8_

_

l

4
D 

_' 

8“ 

|___|_

_

00 

OZ:“_IM_m_v 

am 

mm

:

2 
3%:



_; 

NI

‘

F 

\/> 

OZ‘:EmE

1 

_O@fi MB 

N;

m 
H: 

AN

D
O 

__ 

m 
O 

N___

_

W 

‘Q Q2 

DIN 

90 
_. 

_

00 Inv0



_

I

I 

_
_ 

QZ:_$m_ 

DIN

g
3 
@N

@ 
H: 

2:: 

_

D 
___ 

NI 

__ 

O 

m 
D 

~____ 

Din 

L“
00 

|_ 

O2

’ 

um

|

0P



\)\(/))___ 

___g_W 

OZH”_¢@@ 

DIN 

MWN

3
@

V 
A: 

$2 

‘I 
_o0 

D 
O 

N:

O 

m_ 
O 

N: 

__

_

_

Q

D.0 

“ 
___ 

__

0H T.0P



\J; 

QZHNEME

| 

OQQ 

@@ 

@@ 

HH

? 
@H

V 

I1 

OD_

1 

8“IU_t

_ 

_ 

D_O 

NI

O 
O 

m__O

_ 

NI 

Q0 

Q
0O



OZETEQ 

DIN 

NHH 

wf 

AN 

gwwg 

_____ 

~:

° 
__

D 
__ 

NI 

__

0 

_

’ 

4 
>

I 

\}\/\ 
.0 

3:2 

2*

1 

_‘ 

an 

LuVD



7/; 

\\/Ag 

‘M 

OZHZEMQ 

DIN 

NW

3 
@N 

_ 

kw 

H: 

XW2

i 

0% 

NI

O 
O 

D___ 

NI 

Dim

_

0D
I

C

O

C



_ 

J3_ 

/‘H!/L 

QZ:_Im_m_ 

O? 

mm

m

w 

flu 

D_l

_ 

NI

A

i 

D“

O 
O 

D1 

I 

NI 

Fm 

_ 

Z\ 

_o >8

’ 

k)h8q 

Fm

* T.U



9% 

Ni

V 

__ 

__

D 
__ 

N: 

_ 

1/\ 

\/\|‘/\‘/_E

‘ 

_\I 

Jog ' 

O2

I 

DIN

2 
HWW

:

@ 
OH 

EW2



1

1 

“.6 

3‘ 

_ 

‘J 

Q 

I’ 

(gg/2))\§Z%m 

OZH 
mam

I D% 

@V 

@@ 

fifi 

QH 

V®@H 

___ 

rm7O 

D-7° 

O

_

O 
1%O

'

0

1 

O2 

I

xI0



_

é 

255$ 

DIN 

N_Q

3 
@N

@ 
M: 

“Q:

4 
_8_ 

___' {OV0
I

@ _O 

NI

O 
__ 

m____ 

NI 

___'__U 

Hi

_ 

J 
Hm 

Z 
0‘

‘

’

'



_ 

1.00“

W

I

V

_

0 

D 
IN

3 
mm

D

w 
OH 

$2 

|_ 

cg 

‘my

D 
___ 

N: 

__ 

O

D _O 

NI 

Dim00* T.0



NI 

w_° 

O 

m_° 

oio 

__

_ 

X
‘

0
_ 

________

I 

OZHEIME 

DIN 

@@

3
:

@ 
OH 

3W2

_ 

Jag 

'0V0



D6 

N“:

O

D 
O 

N___

_ 

__ 

H 

___ 

_ 

__|m__

A

H

0 

OZ;__nEm_ 

DIN 

‘mg

_

L 

_ 

‘I03 

[muVO 

Eu 

mm 

N;

w 
OH 

wwmfi

‘I0



NI 

Q

+ 

E“

O

£

_ 

V10 

__
_ 

Afl_

_

A

0 

M 

j_______

I 

6 

0‘ 

\,>\/P

L 

J3" 

~‘ 

N____

_ 

O00V0 

OZ:_IM_m_ 

DIN 

@# 

@@ 

@N

@ 
@H 

¢®@fi



D 
___ 

N:

D 

D
O 

N:

O

_ 

.5

I 

J/\ 

OS”

DZ 

‘I.

‘ 

oZ:_E_m 

D
IN 

ZN 

mm

m

P 
DH 

qwmfi

0

Q

00



_

’ 

__
O

_

0 

D___ 

N: 

__ 

Z 

NI 

__o 

"Q2

1 

3/

X 
t_____o 

[Ht

_

0 

oZ:_$m_ 

DIN 

M:

@ 
NH

P 
M:

$2



f

D 
__ 

NI 

__ 

D5 

N: 

__ 

_O

_ 

Q 
mwm

2

P
2
V

0-O0I 

‘______

A

T
H

_

_ 

__' 

Z
0

_ 
t___g

JDO 

& 

W“

Q



)/_ 

¢Z_”_$m_

D 
___ 

N: 

__

t 

2 

N: 

__ 

J 

___

_ 

‘T 

O0"

_

'

8 
MM

P 
H:

¢ 

_'______ 

1

*

I

WO
IO_‘



3 
éw

@ 

MW 

M: 

$2 

‘_8_¥

1 

*8“

V 

Flo 

MyU 

SIM

U 

D O 

N___

O 

m_ 
__ 

NI 

__

_ 

___

_ 

_'_

_

00
KI0_t



lo

_ 
|__°___

’ 

H
H

_

L 

\ 

\/_ 

‘.08

_

0 

QZ:__EME 

GIN 

Q‘ 

@@

:

@ 
OH 

$2 

D6 

N___ 

__ 

D 
O 

N: 

__

_

O

_

X

WI 
I.VO



‘______ 

‘I 

‘
Y 

‘T 

2 

N: 

_W

O 

up 

NI 

flu

+ 

Z)‘/Y 

/>\

M 

‘W 

OZHNEMQ 

DIN 

H5

3 
PH

@ 
M:

$2



J? 

ozgmmmm 

Q] 

mg

3 
mN

@ 
hi 

fig: 

Joan 

F0 U 

mg 

N: 

__ 

D 
O 

N___

O

_

O 

|_ 

_

_

00'7U

N

_



'____ 

____ 

I_

_

D 
Wm

0 

‘__

0 

_f:____

‘ 

,_V 

BN__“fi

9 

_V_ 

W, 

___'_ V
M 

‘Al 
'_ 

N:

*

_ 

1'02

T 

ZJ 
_
_

_ 

3“
_ 

qk‘ 

__ 

__ 

_‘ 

kw‘? 

“U 

€___ 

_A W
V 

3, 
__ 

Lu :4 

___ 

_“> 

_____

“ 

_‘_____n 

LI __00 

oZ:_gm_ 

kfim

3 
mw 

M: 

H: 

$2 

_w' 
____ 

__‘



.

_
_ 

L
‘

_ 

%____w 

W

A 

fl__s__>_a_H___ 

Ad 

’_M_d"“_*__~d___W“_r_r 

__w

p 

___

_

I 

_

L 
__r_' 

H_k_:W__ 

___‘V_____ 

_ 

__\ 

H 

1'» 

_

‘

_ 
4;:

_ 

_>___ 

__

_ 

~,‘fi__‘_‘_V 

____1_-*3‘ 

®Z:EM_m

1 J
0

D
D 
NH 

OH 

CHV 

HH_|% 

N: 

__ 

D6

‘ 

~___ 

__

__



I ‘J_"__ 

fl- 

__V

_ 

“I 

_____‘ 

__{_:“/‘__v_‘ 

‘_

_

>

V __P L 

-______m 

Fm 

Oz_N_¢wm_ 

DIN 

ZN 

mm 

bfi 

M: 

OH 

fig:

0 

as 

N: 

__ 

D 
O 

N:

O 

'

‘ 

.°

.

H

_ 

’

_ 

_'_______

_

I
70



’W"__P__“u__ 

l_’_“____% 

______ 

V“ 
‘H_ 

~_ 

TH 

‘__;m_A

A

_

E

U 
0? 

;________

V 

_ 

__

‘

_ 

w

, 

V 

_H_

_ 

1______ 

if

W
_

0P 

I>\L 

__ 

_0_ 

N:

O 
’O 

D____ 

N:

O 
mu 

Jag 

L‘M 

OZHZEMM 

D'_N

3 
@N 

_: 

M: 

:2:

‘

_ 

k_ 

\_ 

Am): 

€_

1

F



m 
__ 

N: 

O

é 

O 

m_° 

N___ 

on 

_3$fiW

W
_ 

as 

I

x 

/\/> 

‘_____” 

QZZHEME 

SIM

_ ‘_ 

fly 

_@ 

ii" 

I‘
_

.

:
O
O 

N% 

T: 

fig:

00 ‘Z

IU _"_



C? 
W_ 

My __ 

_;

V

_

_ 

‘_____”m

__

Q 

:_ 

“>__ 
‘\v

Q 
:\_1_v_>‘H_”“ 

‘_

_ 

Ba 

\:_ 

_ 

__ 

.1_

‘ 

Q
_ 

‘ 

u 
‘A 

OZ:__h_m_m_ 

DIN 

DH

O
w 

N% 

_: 

#2: 

_>_ fa 

P. 

__°°_

1 

2 

N___ 

__ 

D6 

N: 

__

0

—
' 

__

_

° 

1. 

_ 
_‘ 

‘_‘w_|‘_W_Uh,“H_h_m_>d_fl_mW%>

_

_ 

% 

_

_

_ 

__

i 

__ 

I_ 

_

_
_ 

NH
_



_" 
'__ 

m__ 

“ 

__ 

“_v_“i__‘ 

‘_(_h_'{

_

'

‘ 

U__D 

NI 

___ 

Q

D 
O 

N: 

___'m 

M_‘_8_A

A 

4' 

DIN

2
O 
Ni

W 

N% 

H: 

$2 

t‘ 

H_ 

H 

_“

_ 

kw)“ 

__ 

Y‘

G 

____ 

'> 

__ 

H 

I 

__

V 

____“ 

J__ 

_“ 

"___

_ 
___ 

_ 

‘U 

I

_ 

“Wm? 

IN

D 

‘___g

W 

|__|_D0



_- 

~_V_ 

Q 

‘>_1___v 

ea 

NI 

__

D 
° 

NI 

T 
‘_ 

J

Q

_

_

-

_ 

\W>m_m__h_K 

__

‘ y

' 

$“__’__\_H;“ 

*_ 

3% 

flog

_ 

__ 

___'____ 

___ 

____‘h_‘ 

__L

f 

___”_f

_ 

__; 

‘Yr 

: 

_’ 

JO: 

GZ:__H_m_m_ 

DIN 

VN

@
@ 

M: 

H: 

FE:

1 
on 

myD

+



“ 
__ 

N: 

O 

>

i 

I_ 

____

Q 
___ 

NI

O 
mu 

_.______ 

an

f

0 

___g

0V0 

_: 

>_ 

_H4_v__”_|v

i 

|_ 

QzHm¢w@

I 

FH

O 
mfi 

NH 

OH 

wwmfi 

_\ 

>_ 

W“

_

_ 

__~__0_____

I 

in?‘ 

fl_ 

-iJv“{"'A_, 

_

_ 
_~"__m__ 

_WW__

_

Y?



_>

' Aft‘ 

UH 

sq

W 
_ 

U_v__ 

Q/_:_”m@

I

’ 

NI 

NI 

_w

D
O

$ 

Fm

_ 

“__

7 

M

.

0

_ 

‘.02 

_ 

___‘ 

L‘_____n 

[Z mu0 

2~| X 
_ 

_‘ 

mm

D
w 

ma 

DH 

vwmfi

_ 

> 

_'_.__

_ 

xv 

____> 

2: 

__ 

L,

f 
fi_

4



I 

hf

I 
"O0"

t 

_DDfi 

UZ_:Em_m_ 

DIN

2 
flu

2 
OH 

$2 

D 
__ 

N: 

__

D 
__ 

N: 

__

_

Q

_ 

1-

_

00

w

I

I 
i.00



D5 

N___ 

__ 

D6 

N:

Q
0

_

_ 

___

V

_

F 

_

I

_

0 

'__8_

x

I 

_OD@ 

OZ;_$m_ 

DIN 

mm

m
E 

M: 

OH 

3%:

_ 
‘\

4 

R’

>

x 
1'

I0 
‘Z00

_I



PM; 

“"hk_7M._u 

7?
H 

__

' 

_~__“ 

W2; 

_>_

_ 

__

R 

'_8_

1

IU 

-_8__W 

["6D0 

Qzgcmm 

DIN

_

_ 

‘_

’ 

_ 

__hv

_ 

___ 

_ 

_u_

_ 

mm

O
O

2 
Oé 

gmfi 

_____V

_

_ 

____v_

_I 

m____ 

N: 

__ 

O

D 
° 

NI 

__

O



_ 

N___

_ 

N:

o T

O 
O

uF 

mu 

_ 

‘__

.

U 

_’

‘

‘ 

_

_ 

2.362

O

1 

_°: 

in‘O0

A

I

2 
mm 

@_

2
2 
$2

Z 
__

_

r
'

+

‘



J 
“V

_

. 

N: 

N: 

aw, 

__ 

u___L_|_r 

____U 

_

_ 

0
H 

*_ 

'__g_

1

I 

Jog 

[mu __7D 

oz;_¢M_m_ 

DIN

a
@ 
NH 

M: 

H: 

fiW@H

M'

0



'_ 

“I__u_‘W___~_ 

‘_

_ 

____‘

_ 

K‘ 

'_ 

K 

_____ 

by 

‘; 

"—"‘ 

Y 

_~___h% 

_fi 

___ 
m_“_£ 

_H‘___HV>_1_"%> 

If 
‘___ 

‘_ 

>_ 

_\_, 

__ 

3__‘_ 

_~_v 

M/fl__w__v_M__‘

I 

“I 

_W_ 
_H‘_ 

__

_ 

>_ 

____ 

V‘ 

AVQJ‘

F

5

_ 

|_8_

I

' 

___: 

OZHMEME 

DIN 

Ag

@ 
M:

2 
H: 

3%: 

_____T "__‘

I0 

__u’__°_~ 

N: 

___ 

___

m w 

N: 

cio

_ 

“in

‘ 

/> 

'0

3 

______

0

‘

‘

‘



W 

"6

2

_ 

__'~_ 

_ 

_'

0 

‘£b_~q___$

_

_ 

’ 

m__J____pM“v_v‘__ 

NH: 

‘_ 

W
_ 

‘__ 
1: 

P_ 

H'___ 

__ 

M_h__ 

“rt 

_Ur__H‘ 

___ 

oz;_Em

3
@
O 

N;

J
_

A 

4______ 

R 

cg
' O 

‘O 

OH?

M

*
I

I

r 
nw 

[0V0



‘_

_ 

_ 

,_ 

v_>U_ 

__J_’vh_

_ 

_ 

“f

_ 

UP 

‘___ 

_“u______u_

A ____‘ 

' 

_:_'

_ 

__ 

_____

V >

W 
H__~\

' 

_8n 

’oZ_Z¢M@ 

Hulm 

®@

@
@ 

PM

_ 

N: 

N___ 

ff

A 
___ 

i 

__'_hU

V
I

m
I0



§__m,__A:__‘

1 

IN’; 

my 
__ 

_W_ 

“____H“ 

___:_ 

Lg, 

H‘ 

Id“ 

“V-J 

__ 

J___

_ 

V

y 
U__"___I_ 

“F 

_ 

____'____ 

_ 

NI

O 
O 

m____ 

N: 

90 

__) 

_‘ 

'_

A

_ 

'

_ 

1!

. 

_ 

__H_f__"_~ 

M

V

_

0 
w__ 

|______

t

I0 

_‘_8m_ 

‘MU _v0 

QZETE 

DIN 

@@

O 
N6 

PH 

H: 

KW?

I



_u___ 

N: 

O

’ 

m____ 

N: 

__ 

_‘__‘_ 

'__ 

I 

_

‘

O 

_

L 

'0 

“__ 

__v“1_‘"

'

' 

£_mw_fl“,_m_m_yU_

_ 

_

_ 

m_pM,§hAW____M_nw*m_

_ 

_

_

_

__

1 

My

A 

Z

0 

OZmH”Em_m 

DIN 

mm

H 

pfi 

OH 

$2 

_\_W

n 
_h 

v__HH___ 

_A

3 ____A_ 

___:____“>"

‘ 

g 
_~__ 

_é_f_~ 

[_g_ 

T 
‘A 

l____g

0 
'\_

IOI



_,____

I

_ 

id 

_’_~ 

__

I

L 

M3__Jh_‘_mI_l 

___
A 

___

V 

‘

v 

_r 

___r____v_

0 

_ 

__>_

a 

|__g_

T 

__' 

_8m

‘ 

QZ;__Qm5 

DIN 

mg

@
@ 

M: 

DH 

$2 

____M

f

‘ 

__ 

__ 

‘_ 

_'__

_ 

M‘; 

‘w"w.II‘$L~" 

_”_

_ 

|_ 

H_’__u_‘

’ 

vi

" 

Qn 

N___

O 
O 

m____ 

NI 

__‘_“u 

_*

_

0



_ 

w___h:_ 

_¥$H_$mA__ __ 

_:

‘ 

_. H: 
__‘_,_ 

‘H FFQ 

__

_

_ E 
__ 

5“: 

__ 

L‘ 
_v_ 

V“
_ 

nu 

___H__' 

‘I

_

‘ 

_‘ 

___

Y

O 

ozH”_$m_ 

DIN

3
O 
my 

M:

2 
$2 

i_

t~
> 

_‘ 

‘,fl'U 

__r_’

’ 

\_

‘

‘

' 

as
'

1

' 

_°g

_ 

N: 

_

_

Z

. 

\'

I

_ 

kl

*I0I



_j~w~

’

_ 

())\/\\ 

_\ 

_ 
~ 

K‘ 

'__‘ 

2 
H! 

__

4

W 

:_'_ 

r___

_ 

n¢mh_____H%__b___ 

_~ 

Q
_

_ 

NT 

>__f_ 

3%? 
‘_“>€_____U_v__ 

__ 

5 
Mb 

D____

_ 

NI

O 
__ 

m 
Q 

NI 

__ 

MU 

‘Loom

| 

Qzziwm 

DIN 

mw

D 
NH 

wfi 

OH 

vwmfi 

t-O9“

1



__,__ 

__ ~_vUW 
U_‘M___ 

__“vM__ 

_‘__u_|"_4'_W_W‘_‘__ 

_'_ 

D_D

O 

O 

D 
O 

NI 

O|_0

_

0 

' 

gm 

'__l00 

OzH 
N_Qm_m_ 

D
'N

5
Q 
M:

E 
H: 

#2: 

mph

‘

J 

3‘ 

ye 

_(_

I

r 

mm

'

_ 

‘______

‘A



0 
‘1- 

’_>__

_ 

_M_ 

__

l 

in 

_v 

___w|_

_ 

*1‘: 
‘_‘»_ 

_>_ 

_ 

_____

N

J 
‘ 

“if

3 

>__":_ 

__~)__A_w%__ 

2_

_ 

___>NH_MH_ 

_ 
_“ 

__' 

___

_

' 

‘HEM 

OZ:_$m_ 

DIN 

SN

O
Q

2 
OH 

$2 

mg 

N:

° 

D 
__ 

N: 

__

T

O 

_\/\_

0

_ 

_‘ 

|m‘_mu___m__>“_Hk____>§__~\

J

O
H

I 
'-00



D6 

N: 

-1" 

“_H_hWHW_"AH_A¢__,%_vH______,_ 

_,_

H 

__ 

_W 

___ 

_‘__,

_ 
_ 

____;___

g 
If 

_ 

Vt:

_ 

WM” 

kw 
,__M“_“~ 

__

_ 

OZHZGME 

'______

I

F 
__§ M:

Q 

®% 

OH 

#9: 

__ 

D6 

N: 

__ 

‘_ 

‘O

I

I 

@|%

Z.UO



_____ F__ 

_q__'__ 

4__

_ 

_fi_“___’____?‘

§ 

; 

___ 

‘v 
V_ 

s
_ 

in
_ 

~_}__$

_ 

;___ 

__‘ 

____ 

v_

~ 

_W

_

_ 

N_ 

xv 

‘_ 

__“_H H” 
_______z2 

’_

‘ 

I____ 

+ 

__

_ 

_Q__>_____' 

v 

“M 

_____‘ 

___‘

_

_ 

N:

I 

“P 

___ 

__ 

ac 

N: 

.______ 

l_ 

_°°”_ 

wZ:_¢mE 

DIN

g
@
@ 

H: 

M: 

:2:

‘ 

anm0 '0-V0



+

+ 

______ 

N: 

__ 

mg 

N: 

f/Ll“

° 

‘ 

CI‘

_ 

7

J

O 

fl 

1.0

_ 
m

_

O

_ 

W

_ 

rH__;v‘mw___m 

“__,_“PH_

V

V 

‘ 

_____

A 

W8

V

0 

L. 

an 

{Z

'

.UO 

©Z_M¢M@ 

Dilm 

r_m’_w_ 

__

2 

T/In 

‘__~_~’ 

K; 

;“ 

1 
__J__“____»

3 

.____ 

__m_____w_»_ 

T 
___I__ 

__;_ 

N?

O 
N%

2 
H: 

$2

_t



_

_ 

QZ_MEm_Mw 

DIN 

mm 

OW 

M: 

H: 

DH 

#9:

_
MM 

T’ 

n% 

N: 

Q 

m 
° 

N: 

_

_

0

_ 

g‘

O
_

9
_ 

.1 

=2 

I 

8“
D_



aw 

N:

O 
O 

D”_~ 

Ni 

Oio 

%

I 

_

_

W 

>8 

/\l_ 

‘__afi

f

_ 

8“ 

6r 

1|

I 

9/_:_5m_ 

mm 

p%

O

+
:
$2



as 

, 

N: 

__ 

we 

N___

O
0 

V

V

_ 

_

‘

_

°

V

. 

_ 

W: 

_

_

Y

0

N 

_V_~mL_"m_M___fl_n_HW_,HMA_m____m___ 

_' 

_%__W_ 

}__:__3_ 

EA

A 

‘__g_

1 

__>_w_ 

_‘,>_‘_/“__ 

A_

*

‘ 

if 

_V 

)1

ID
u 

in_l__”)_“_~‘W_'_ 

\L_

1 
'__ 

‘DOM

_

0 

oZH”_I@@ 

@|% 

:%

w

%
: 

$2 

G;

Q 

W__ 

‘_ 

v__‘M



. 

fi____l____ 

_

_ 

v_

_ 

“___ 

U3“ 

I‘ 

__ 

an 

’ 

N:

O 
___ 

2
_ 

N: 

Om

W 

\,\/

m 

_§¥‘ 

12% 

j

_ 

_' 

gm 

It00 

oz_MIm@ 

Dilm 

OWN% 

N%

% 

: 
KW? 

I‘ 

be

J

I



‘ 

:__ 

__

_ 

__‘_’__> 

__

‘ 

m__‘ 

N 

N___

O 

mg 

N: 

__ 

_ 

' 

_ 

____ 

_

° 

_l 

_ 

y_H_‘_v___H 

A

_ 

_ 

.

V 

-0

_ 

‘

M 

_

_

0

_ 

_Jnfi§_m_%_

_

_ 

_‘

_ 

“_ 

__ 

___

’ 

‘Q 
__

R

_ 

A 
NJ 

Mw__~,

E

M M 
__4 

_:_ 

’_4_ 

"5 

‘__8_ 

_|

0 [U 

QZHWEME 

QUN 

2
M 
M:

i

: 

$2

VU



_ 

___ 

_

_ 

______

’ 

____H__-A

_ 

“_;__ 

__‘_}‘_____7

_ 
~__‘__vv___v 

U1

_ 

__ 

___ 

§mNMMhW__gMf@w"w 

2/

I

n 
_

_ 

’_

_ 

_‘ 

_~___"__ 

fl_~____ 

ax

Y

_ 

V 

_ 

_

t 

_\ 

I 

___v 

‘_’> 

s_ 

‘L

\_ 

‘.62

i 
T
_ 

oZ:_$m_ 

“TN

S
H
Q

: 

gmfi 

____8 

Lu 

3* 

__

M*I0



‘H 
_'__ 

Jdéwfi 

__ 

_____‘ 

\</\)\(/ 

‘Jana 

I...’

_

_

_ 

O

_

_ 

__q__m

_ 
gr 

a___° 

N: 

m__ 

___ 

u_° 

N: 

_____'_

H

_

'

W 

1

P

Y ‘Q

* 

|___8_ 

__'

I

_

0

_

00
_ 

OZHIEMQ 

D_|N 

mm 

§_

w

m
:

£2



‘Hi: 

"H

_

> 

____ 

L:

' 

3% 

“Q 

\/J‘/‘<2 

‘Iota

Y 

In 

>_ 

1% 

___ 

_hM‘§M~ 

'___§_ 

PM 

//\ 

9.5 

~___

1 
O

D T 

N:

_

5 

UJ

0

_

_

0

V 

GZHNEME 

DIN 

ww 

H 
N+

m
: 

gmfi 

_>_‘'

D



U‘ 

_(fl_ 

. 

__,nF_H

A

_

_ 
I_ 
__

O 

{_‘_____x_‘fi'M;__

_ 

Hg 

__

_ 

U‘ 

mt 

E 
‘WWM 

V“ 

H_ 

___ 

_> 

_1

_ 
_
_ 

~_ 

*_“___>__"_ 

‘_ 

_~ 

‘F 

____‘_w____ 

‘_____\_ 

\V§'7h_WI_A

V

_ 

‘f 

\_ 

‘_v\ 

__u 

‘__‘___\_H 

H__ 

“AH!

_ 

_'__‘_" 

‘> 

__'_“_}“_ 

_H___\‘_ 

_ 

__‘

_ 

is 

__ 

__ 

__' 

F’

i 

‘B2 

Q/_:_¢m_m_ 

DIN 

ON% 

we

m
: 

gmfi 

D 
__ 

~___ 

__ 

D6 

N: 

__ 

0 

__

‘

Y

_ 

7\

t 

.0 

.0 

)_

F 

_l 

___g 

[Z00



__‘_ 

_fl_

‘ 

\_ 

___ 

_Fv__ 

"_____

_

’
‘ 

?€ 

2 

N: 

__ 

D 
__ 

~: 

__ 

T_ 

__|4 

.0 

_ 
Ll. 

I.

_ 

E
W 

w
W 

__' 

______ 

/ 

___| 

__ 

8” 

ff.

'

°OO 

OZ:_$m_ 

DIN

'

_ 

fl_ 

J 
___ 

A
1 

v

_ 

__ 

Hi

_ 

$+@

q
:
$2



"5 

N: 

___ 

N: 

_ 

__"_h_H“t_¥V 

_I 

V

'

O

g 

Mm

0 

H_yv_w__“_%_;H_rv“

_ 

I_

_ 

_¢_té__i_‘ 

gva 

_ 

V

‘ 

N“ 

J8“ 

_ 

_| 

/>\/\(/\/l

' 

eon

i

'

‘ 

M3; 

_"____H” 

“yr

_

H 

_ 

__ 

¢Z:_Em__ 

DIN

E
0
w

Q
: 

$2

_ 

‘_ 

___ 

_‘

_ 

_;_w___“__

_ 

‘~ 

IT 

OD

+



_N1(_A_ 

:- 

__

_

V

‘

A

_ 

0

_

0 

H‘;

_ 

‘.8_ 

_i

W

J

2

t 

'8”

r

_ 

oZ:Em_m_ 

QIN 

mm

% 
NH 

flu

: 
vwg

_ 
‘__ _c 

__ 

__6D0 
8“I 0_I



__,:‘__ 

_+ 

__ 

_H 

w___!"__fl_‘_ 

____‘__

* 
‘I 

_K_’___ 

I‘
W 

4_ 

I

_

_

1

O 

_ 

I’ 

_$££~_T)f)/g< 

mi 

_w_M__4M____~_A_H_M”_____‘M___ 

A_

I

I 
_’

w
_

“ 

|______ 

1|

.

J 

t 

1°: 

F1

’

.00 

oZ:=mm_ 

DIN 

‘

I 

__

_‘ 

NW

% 
®+

¢ 
%% 

vwmf 

us 

_~___ 

__

4 

m_____

2 

__

0 
8__ T’DI



_ 

N:

_ 

‘ 

8”

H 

DIN 

vm

w
O

F
: 
KW? 

"6

° 

as 

N: 

__

_ 

__ 

_‘ 

Ii 

§|__D 

'

_

_

I

0

P

O 

Y 

&

_ 

_ 

_

_ 

X

_

‘ 

_

_

_

I

I 

~__»

> 

8“ 

J52 

‘ 

1'

I

‘

0 _"__ 

‘I 
I00



_

3 

_ 

___, 

___ 

$______a_h___$’n__ 

4

A

_ 

_ 

_‘ 

__ 
__ 

__ 

(1 

‘ua 

“A
_ 

__‘__

> 

____ 

W‘ 
‘- 

'__3__

Z

_ _
_

> 

_H_'V_OOn 

OzHM_$m 

DIN

2
m
w 

F
: 

$2

_

H

O 

Q“! 

NI

O 
__ 

D 
__ 

N:

O 

lb’ 

. 

.0 

I_

_ 

_> 

__

>

‘

/ 
ml 

“MI 

_

0 
‘Z _.00

_Z



I____

> we 

N: 

_?§ 

OZHZE@m 

Nmfi 

M:

p
H 

N.

O ‘J

Q
‘ 

‘DUB

H
v 

H‘ 

wmwfi Q 
_m._°

° 
'0 

_ 

* 

l/J 

_w 

1 

3

M

_

J

7O 0.



2 

N:

’

_ 

1:" 

‘lb 

av 

__ 

_

‘ 

‘ 

_‘ 

____

L 

?__’? 

h_ 

__’M~__"_W‘__

V

3 
_‘_ 

~_'__ 

4_ Y w _ 

6/\ 

iv 

K 
_A 

____

_

_ 

\ 
/\/\/L 

'8” 

_

V_ 

“_

\ 
__

>

_ 

__w_____ 

W%>_NW____v_m_‘ 

(Q4 

>‘_1____°_>__ 

_ 

ud 

_

' 

Q2 

oZHE¢@@

I

Q
% 

+#

%
O

w 
+% 

__ 

__ 

__“ 

_h_:i__ 

“___ Y‘

I

7U 

__’_'_‘FE( 

__fif_w_ 

pl“

v 

O

-
0 _I

_ 

{gm
I0



APPENDIX 3 

Data on Magnetic Tape in the Format for C252 

The format of the data is easily understood by using the example run 
and these notes: 

. , 

Line 
Line 
Line 

Line 

Line 
Line 

Line 
Line 
Line 
Line 
Line 
Line 

contains the Julian day and year followed by the run number. 
contains the degrees of freedom. 
contains the characteristic wave height in metres; peak 
frequency in Hz; direction from which the waves are coming 
in degrees true. 
contains the nns directional spread at the peak frequency in 
degrees, s parameter in cosine to the power 2s model. 
contains the total energy in m2; - 

contains the wind speed in m/s for two anemometers and 
direction in degrees tru.

_ 

contains the depth in m. 
contains the day and month. 
contains the hour and minute. 
contains the latitude in degrees and minutes. 
contains the longitude in degrees and minutes. 
contains the number of frequencies for which information 
follows (always 26: 0, 0.02, 0.04,....,0.5O Hz). 

The remainder of the data is in three line sets. The first number is 
the.frequency in Hertz,»followed by the values for that frequency of 
A1, Bl, A2, B2, C11, C22, C33, C13, Q12, C13, Q13, C23 and Q23. (See 
Long 1980, where his d(x) corresponds to A1, B1, A2, B2.)
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