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ABSTRACT
Thomson, R.E., W.R. OCrawford, H.J. Freeland and W.S. Huggett. 1985.
Low—pass filtered current meter records for the west coast of Vancouver . .
Island: .Coastal Oceanic Dynamics Experiment, 1979-81. Can. Data Rep. :

Hydrogr. Ocean Sci. 40: 102 p.

Appendix A of this report presents plots of low-pass filtered versions
of the coastal winds and 'merged' temperature, salinity and velocity records
obtained from moored current meters off the west coast of Vancouver Island
during the Canadian Coastal Oceanic Dynamics Experimeunt (CODE), May 1979 to
September 1981. Only nerged current meter records spanning two or more ‘ J
deployment periods (typically longer than six months) are included. Appendix ;
B of the report countains band-averaged spectra of the across (u) and .
alongshore (v) components of the low frequency wind and current vectors.

Data have been processed using an eighth-order, low-pass Butterworth
filter with half-power point at a cutoff frequency of (40 hours)~l.  This
filter removes contributions from the major tidal constituents and
essentially eliminates fluctuations with periods shorter than two days.
Principal axes. analysis has been used to define the across— and alongshore. .
components of velocity for each wind and current meter record. Specktra are
presented in the standard format of log spectral density versus log frequency.
and in the energy-preserving format of spectral density x frequency versus, -

log frequency.

key words: Vancouver Island; CODE; physical oceanography ; circulation.
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RESUME

L'annexe A du rapport présente des tracés de versions filtrées en
passe—-bas de vents. cdtiers et de relevés '"fusionnés'" de ‘température, de
salinité et de vitesse obtenus i partir de courantomdtres amarres au large de
la cdte ouest de 1l'lIle .de Vancouver au cours de 1'expérience canadienne de
dynamique oc&anique littorale (CODE), de mai 1979 A septembre 198l1. On ne
trouve ici que les relevés fusionn€s de courantometre s'étendant sur deux
périodes de déploiement et plus (chacune d'une duree genéralement supérieure
4 six mois). L'annnexe B du rapport renferme des spectres moyens de la bande
des composantes transversales (u) et littorales (v) des vecteurs de vent et
de courant & basse fréquence.

Les données ont €t& traitées au moyen d'un filtre Butterworth passe—bas
de huitieme ordre avec point de demi-puissance 2 une fréquence de coupure de
(40 heures)™!. Ce filtre enldve des apports des principaux composants tidaux
et @limine essentiellement 1les fluctuations . dont 1les périodes sont

inférieures 4 deux jours. L'analyse des axes principaux a ¢té employee pour
déterminer les composantes transversales et littorales de vitesse pour chacun
des relevés de vent et de courantometre. Les spectres sont présentes dans la

forme normalisée du log de la densité spectrale en fonction du log de 1la
fréquence et dans la forme qui permet de conserver l'énergie, soit la densité
spectrale x la fréquence en fonction du log de la fréquence.

Mots—clés: 1le de Vancouver,'CODE, oceanographie physique, circulation.
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INTRODUCTION

The CODE program was an interdisciplinary investigation of the circu-
lation, water property variability and plankton distributions off the west
coast of Vancouver Island. Moored arrays of current meters, pressure gauges
and wind stations formed the core of the physical program (Figure 1). The
spatial structure of the temperature, salinity, density and dissolved oxygen
fields in the region of the moored arrays were obtained during numerous
quasi-synoptic ship surveys. Much of the information collected during CODE
has been presented in a variety of manuscripts and scientific papers (see
References). The water property data are published in companion volumes in
this series (Thomson, et al, 1984).

The purpose of this report is to make available data on the low
frequency variability of coastal winds and currents over the shelf-slope
region of Vancouver Island for the period May 1979 to September 1981. To
this end, we have limited the analysis to those locations and depths for
which there were two or more separate instrument deployments spanning a
duration in excess of four months. Records having large gaps or based on
short deployments are not included. The method used to 'merge' the files for
individual deployment periods 1is described in the following sections.
Further details on current meter records can be found in the references. Of
particular relevance is a report by Freeland (1983) which covers the low
frequency current records for southern Vancouver Island for the CODE period.

Organization of the report is as follows. The remainder of the text
describes the data preparation and analysis. Appendix A contains the low-
pass filtered temperature, salinity, current and wind data. Vectors  are
presented in both component and vector form with the alongshore and
cross—shore directions determined via principal axes analysis. Appendix B
contains spectra of the wind and current components.

OBSERVATIONS

The current meter data described in this report cover moorings seaward
of Brooks Peninsula, Estevan Point and Carmanah Point (Figure 1). A typical
mooring consisted of Aanderaa RCM4/5 current meters suspended beneath
subsurface flotation at depths of 40 to 50 m. On the continental shelf,
current meters were at nominal depths of 50 and 100 m; on the continental
slope meters were at 50 m and varying depths depending on location. In
summer, additional subsurface moorings with instruments at 15 to 25 m were
deployed at EO, El, E2 and Bl. Further details concerning the moorings can
be found in Freeland (1983) and in Crawford and Thomson (1983, 1984).

With few exceptions, current meters deployed during CODE measured
temperature and conductivity in addition to current speed and direction
(Table 1). Moreover, at least one current meter per mooring line was usually
instrumented with a pressure sensor for determination of mooring depression.
Instruments deéper than the climatic mean upper layer (i.e. deeper than
100 m) typically had expanded temperature and conductivity ranges to ensure
tenhanced resolution. As a rough approximation, temperatures and salinity are
accurate to = 0.05C° and # 0.03 ppt*, respectively. Use of expanded sensor
ranges increases the resolutions to about + 0.01C° and =+ 0.01 ppt. The
threshold speed for Aanderaa RCM.current meters is 2.0 cm/s and speeds are

*ppt = parts per thousand
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Figure 1. Locations of current meters (triangles), pressure gauges (squares)
and CTD stations (dots) for Coastal Oceanic Dynamics Experiment.



accurate to + 1 cm/s or 2% of actual speed, whichever is greater. Directions
are accurate to * 5° for speeds in the range of 5 to 100 cm/s.

A typical mooring period lasted approximately four months. At the end
of each period, meters were recovered, serviced (or replaced) and
redeployed. Turn-around times were generally less than two days, depending
on weather conditions and state of the mooring. An attempt was made to
redeploy instruments in the same configuration. However, no winter moorings
were maintained near the coast or near the surface due to extreme wave
conditions. Anemometer buoys were deployed in the summer only (May to
September). As a consequence, the winds used in this report are based on
six~hourly surface winds derived from the 3°x3° spatial grid of sea surface
pressure (Bakun, 1973; Thomson, 1983). Pressure-derived winds for the grid
point 49°00'N, 127°00'W were provided by Andrew Bakun (pers. comm.).

A summary of information pertinent to each current meter record used in
the low frequency analysis 1is presented in Table 1. 'Deployment period'’
refers to the start/end time of true oceanic data measurement..

GENERATION OF HOURLY DATA

All current meter records have been trimmed to eliminate poor quality
and non-oceanic portions of the observations, checked for possible timing
errors, and then edited for obvious 'spikes'. Calibrated Aanderaa records
consist of instantaneous wvalues of temperature, salinity and direction
together with average speeds over sampling intervals of 15, 30 or 60 minutes.

Prior to amalysis, data at sampling.intervals shorter than 60 minutes
have been averaged to hourly values using running mean filters (e.g. Godin,

1972). . The first step, in the case of the velocity measurements, is to
average successive directions to produce an average direction centered midway
through each interval (Figure 2). Successive speeds and mean directions are

‘then averaged to generate a 'direction averaged'" velocity record beginning at

time t(start) + 8t, where 6t is the sampling interval. Temperature, salinity
and direction averaged velocity records with sampling intervals of 30 minutes
are subjected to a 2x2x3 running mean filter (Figure 3) in which pairs of
successive values in the original time seéries A are first averaged to form a

new time series B. Successive pairs of values in time series B are subse-
quently averaged to form series C which 1is then averaged wusing three
consecutive values to form the hourly data series D. The resulting hourly

time series is shorter by 28t at either end and the first value starts at
time t(start) + 268t. A 4xh4x5 running mean filter is applied to 15-minute
data to produce hourly data. ' ‘

\

In preparation for the next step, the current records are converted to

north-south and east—-west components.

DATA INTERPOLATION

To prevent 'ringing' and loss of data upon application of the low-pass
filter, record gaps due to mooring recovery and redeployment operations have
been filled in using a harmonics analysis program. The procedure 1is to
calculate the harmonic constituents for the entire merged hourly record
(including gaps) using the tidal analysis package of the Institute of Ocean




Figure 2.
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Sciences. The constituents are then used to generate hourly 'predicted'
values for the record gaps. Any low frequency signal within the breaks in
the merged records is then due only to the longer period tidal fluctuations.
(The tidal analysis package automatically compensates for constituent
amplitude reduction caused by pre-processing with the directiomn—averaging

filter and the 2x2x3 or 4x4x5 filters.)

LOW PASS FILTERED DATA

The low frequency wind and current meter records have been obtained

through application of an eighth-order Butterworth filter with a (40 hour )~}
cutoff frequency (half-power point). This particular squared filter produces
zero phase shift, has sharp attenuation at the cutoff frequency and avoids
the problems associated with Gibbs phenomena except at the start and end of a
given record {(Thomson and Chow, 1980). Qutput from the filter consists of
hourly current meter data and six~hourly wind velocity components.

PRINCIPAL AXES DETERMINATION

Owing to the proximity of the coast and the northwesterly aligmment of
the bottom contours, it is advantageous to rotate the components of the wind

and current vectors to an alongshore and cross=shore component system.

These directions can be defined in terms of:
coastline; (b) the local orientation of the bottom contours at the mooring

site; or (c) the principal axis corresponding to the orientation of the axis
of maximum signal variance. The present analydgis uses the last method and is
based on a computational procedure outlined in Freeland et al (1975). Each
record then has a corresponding rotation angle 'theta' which measures the
alignment of the positive principal (alongshore) axis anticlockwise from true
north (0°). The wvalue of theta in degrées is listed with each plot in
Appendix A. Note that winds follow oceanographic convention; i.e. plotted in

the direction towards which the wind blows.

SPECTRAL ANALYSIS

Spectra of the across—shore (u) and alongshore {(v) components of wind
and current ‘are presented in Appendix B. The left-hand panels show the u,v
spectra as log spectral density versus log frequency while the right—hand
panels show spectra as spectral density x frequency versus log frequency. Im
the latter case, the area under the spectral curve over a specified frequency

range 1s equal to the total signal variance over that band of frequencies

(energy preserving spectra).

To accommodate the spectral programs, the current data have been deci-
mated to 2-hourly or 4-hourly records, yielding respective Nyquist frequen-—
cies of 0.250 cph* and 0.125 cph. The corresponding number of bands in the
analysis are 500 and 250 so that the bandwidth in all cases is 0.005 cph.
Similarly, for the wind data we have used 166 bands to achieve a bandwidth of
0.005 cph. A typical record is longer than 10 months (a 7,200 wvalues) so
that there are generally in excess of 3.5 Fourier components per frequency
band.
the dominant scale of motion. Since the data have been low pass filtered,
spectra are plotted only to a period of around two days corresponding to the

filter cutoff.

*cph = cyles per hour

(a) the mean orientation of the

This translates roughly to 7 degrees of freedom per band depending on



Table 1. Characteristics of individual current meter records used to
comprise the merged current meter files. 'Period' gives start and
end time of a given record; Aa = Aanderaa; RCM4/5; G = Geodyne 850;
NB = Neil Brown.

DEPLOYMENT CHARACTERISTICS PARAMETERS
-Mooring—~ | Latitude No . Period Type 1 Sampling u,v T C P
Depth (m)| Longitude Day/Month/Year Interval
‘ ’ (min)

EOL 49° 20.5'N { 1 07/05/79 Aa 30 X X X X
55 126° 47.5'W 10/10/79

EOL 49° 21.1'N | 2 22/09/79 Aa 30 X X X X
46 126° 45.4'W 17/11/79

EOL 49° 20.7'N 3 23/01/80 Aa 30 pd X X X
45 126° 45.3'W 02/05/80

EOL 49° 21,0'N 4 07/05/80 Aa 30 - x X X X
45 126° 45.6'W 13/09/80

EO1 49° 20.5'N | 1 07/05/79 Aa 30 x x X

89 126° 47.5'W 10/10/79
EOL | 49° 21.1'N | 2 | 22/09/79 Aa 30 X X x
85 126° 45.4'W 17/01/80

EO1 49° 20.7'N | 3 | 23/01/80 Aa 30 X % x
84 126° 45.3'W 02/05/80

EOL 49° 21.0'N 4 07/05/80 Aa 30 X X X

89 126° 45.6'W 13/09/80

E02 49° 16.0'N 1 08/05/79 G .30 X

50 126° 54.0'W | 25/07/79

E02 49° 16.2'N 2 15/09/79 G 30 X

49 126° 52.4'W 19/11/79

E02 1 49° 16.3'N 3 23/01/80 Aa 30 X X X

49 126° 51.9'W 25/04/80 '

E02 49° 16.2'N | 4 07/05/80 - Aa 30 X X X X
45 126° 52.7'W 15/09/80

E02 49° 15.6'N | 1 | 07/05/79 | Aa 30 x x X
100 126° 54.0'W 13/09/79

E02 49° 16.3'N 2 15/09/79 Aa . . 30 x X X
122 126° 52.4'W 17/01/80




Table 1 (continueéd) :

 DEPLOYMENT CHARACTERISTICS ] PARAMETERS
~Mooring— | Latitude ]No. Period Type Sampling | u,v T C P "
Depth. (m)| Lomgitude Day/Month/Year Interval
’ (min)

E02 49° 16.3'N | 3 | 23/01/80 Aa 30 x % x

118 126° 51.9'W 1 02/05/80

F.02 49° 16.2'N | 4 | 07/05/80 Aa 30 x x x

116 126° 52.7'W 15/09/80

503 49° 06.0'N | 1 | 08/05/79 Aa 30 | x x x x

315 127° 08.7'w |. |- 12/09/79

E03 49° 06.1'W |2 | 15/09/79 Aa 30 x  x

375 127° 08.2'W 18/01/80 ‘ : -

EO03 49° 06.1'W | 3 | 22/01/80 Aa | 30 X x x

358 127° 08.2'W 02/05/80 o ‘ )

503 49° 06.4'N | 4 | 07/05/80 G 30 x

350 127° 08.6'W 03/08/80

£03 49° 06.1'W | 1 | 15/09/79 Aa 30 x % x

575 127° 08.2'W 18/01/80

E03 49° 06.1'N | 2 22/01/80 Aa 30 X X X

558 127° 08.2'W 02/05/80

E03 49° 06.4'N | 3 07/05/80 Aa 30 | ox x x

555 127° 08.6'W 12/09/80

£03 49° 06.1'N | 1 | 15/09/79 | Aa | 30 x x

775 127° 08.2'W 18/01/80

E03 49° 06.1'N | 2 | 22/01/80 Aa 30 X x x

755 127° 08.2'W 02/05/80

E03 49° 06.4'N | 3 | 07/05/80 Aa 30 x X x

750 127° 08.6'W 12/09/80

EO4 48° 58.0'N | 1 | 08/05/79 Aa 30 x x x x .
. 335 127° 18.3'W 21/09/79

E 04 48° 57.7'N | 2 | 22/09/79 Aa 30 X % x %

370 127° 19.7'W 18/01/80 , -

E04 48° 57.5'N | 3 | 22/01/80 Aa 30 x x x x

378 127° 20.2'W 02/05/80




Table 1. (continued)
DEPLOYMENT CHARACTERISTICS PARAMETERS

-Mooring- | Latitude No . Period Type Sampling [ u,vuw T C P

Depth (m)] Longitude Day/Month/Year Interval
(min)

EO4 48° 58.2'N | 4 08/05/80 Aa 30 X X X X
350 127° 19.7'W 12/09/80
E04 48° 58.0'N 1 08/05/79 Aa 30 X X X
535 127° 18.3'W 21/09/79
EO04 48° 57.7'N 2 22/09/79 Aa 30 x X X
570 127° 19.7'W 18/01/80
EO04 48° 57.5'N 3 22/01/80 Aa 30 b'e X X
578 127° 20.2'W 12/03/80
EO04 48° 58.0'N 1 08/05/79 Aa 30 X X X
735 127° 18.3'W 21/09/79
EO04 48° 57.7'N 2 22/09/79 Aa 30 X X X
770 127° 19.7'W 18/01/80
E04 48° 57.5'N 3 22/01/80 Aa 30 X X X
778 127° 20.2'W °22/02/80
EO04 48° 57.7'N 1 23/09/79 Aa 30 X X X
~1020 127° 19.7'W 18/01/80
EO04 48° 57.5'N 2 22/01/80 Aa 30 X X X
1028 127° 20.2'W 02/05/80
EO04 48° 58.2'N 3 08/05/80 Aa 30 X X %
1000 127° 19.7'W 12/09/80
E04 48° 58.0'N | 1 | 08/05/79 Aa 30 X X X
1235 127° 18.3'W 21/09/79
E 04 48° 57.7'N | 2 | 22/09/79 Aa 30 x x x
1270 127° 19.7'W 18/01/80
EO4 48° 57.5'W 3 22/01/80 Aa 30 b4 X X
1278 127° 20.2'W 02/05/80
EQ4 48° 58.2'N 4 08/05/80 Aa 30 X X X
1250 127° 19.7'W 12/09/80
E05 48° 47.7'W | 1 | 16/09/79 Aa 30 x  x x
64 127° 35.1'W 18/01/80
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Table 1. (continued)
DEPLOYMENT CHARACTERISTICS PARAMETERS
-Mooring~ | Latitude No . Period Type Sampling | u,v T C .P ’
Depth (m)| Longitude Day/Month/Year Interval
(min)
E05 48° 46.6'N 2 22/01/80 Aa 30 X X X
63 127° 35.6'W 02/05/80
EQ05 48? 46.9'N 3 08/05/80 Aa 30 X x X
55 127° 35.5'W 12/09/80
EQ5 48° 48.1'N 1 09/05/79 Aa 30 bd X X %
450 127° 35.3'w 11/09/79 '
EQ5 48° 47.7'N 2 16/09/79 G 30 x .
513 127° 35.1'w 12/01/80 -
EQ5 48° 48.1'N 3 22/01/80 G 30 X
510 127° 35.6'N 19/03/80 .
EQ5 48° 48.1'N 1 09/05/79 Aa 30 X X X
950 127° 35.3'w 03/09/79
EQ5 48° 47.7'N | 2 16/09/79 Aa 30 ‘X x X
1010 127° 35.1'w 18/01/80
E05 48° 46.6'N | 3 | 22/01/80 Aa 30 x x x
1010 127° 35.6'W 02/05/80
EOS 48° 46.9'N 4 08/05/80 Aa : 30 X X x
1000 127° 35.5'W 12/09/80
E05 48° 47.7'W | 1 16/04/79 Aa 30 X X
1510 . 127° 35.1'wW 18/01/80
EO05 48° 46.6'N 2 22/01/80 Aa 30 X X
1510 127° 35.6'W 02/05/80
E05 48° 46.9'N 3 08/05/80 Aa 30 X X
1500 127° 35.5'w 12/09/80 g
B0l 50° 05.5'N¥ 1 18/04/79 Aa 60 X X -
53 127° 58.6'W 04/05/80
BO1 50° 05.1'N | 2 11/05/80 Aa 30 X x
50 , 127° 58.4'W 09/09/80 ‘ -
BOl 50° 05.4'N 1 ll/05/79 Aa 30 X X X
113 127° 58.6'W - 17/09/79




Table 1. (continued)

11

DEPLOYMENT CHARACTERISTICS PARAMETERS
~Mooring— | Latitude No. Period Type | Sampling [ u,v . T C P
Depth (m)| Longitude Day/Month/Year Interval
(min)
BO1 50° 05.5'N | 2 18/09/79 Aa 60 X X x
111 127° 58.6'W 09/05/80
BOL 50° 05.1'N | 3 11/05/80 Aa 30 ‘X x X
106 127° 58.4'W 09/09/80 '
B02 49° 55.8'W | 1 | 23/09/79 Aa 60 x X x
475 128° 17.9'W 09/05/80
BO2 49° 55,9'N | 2 11/05/80 Aa 30 x X x
488 128° 17.0'W 09/09/80
B2D 49° 56.3'N | 1 11/05/79 Aa 30 x  x x
740 128° 14.2'W 16/09/79
B02 49° 55.8'N | 2 23/09/79 Aa 60 X X x
975 128° 17.9'W 09/05/80
BO2 49° 55.9'N | 3| 11/05/80 Aa 30 x X x
988 128° 17.0'W 04/09/80 )
B2D 49° 56.3'N 1 11/05/79 Aa : 30 X X x
1240 128° 14.2'W 16/09/79
BO3 49° 38.0'N | 1 11/05/79 Aa 30 x X X
465 128° 41.6'W 16/09/79
BO3, 49° 38.6'N 2 23/09/79 Aa 60 x X X
525 . 128° 41.7'W 09/05/80
BO3 49° 38.5'W | 3| 12/05/80  Aa 30 x X x X
500 128° 42.3'W 04/12/80
BO3 49° 38.0'N | 1 11/05/79 Aa 30 x X X
965 128° 41.6'W 16/09/79
BO3 49° 38.6'N | 2 23/09/79 Aa 60 x X X
1025 128° 41.7'W 09/05/80
cz1 48° 28.1'W | 1 | 18/05/79 Aa 30 % x x x
50 125° 22.7'W 17/09/79
czl 48° 28.1'N 2 27/11/79 Aa . 30 x X X X
50 125° 22.0'W 22/04/80




Table 1. (continued)
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DEPLOYMENT CHARACTERISTICS PARAMETERS
~Mooring— | Latitude No. Period Type Sampling | u,v T C P
Depth (m)| Longitude Day/Month/Year Interval
(min)

cz1 48° 28.1'N | 3 22 /04 /80 Aa 30 x X x X

50 125° 22.7'W 26/07/80

CzZ1 48° °29.0'N 4 22/10/80 Aa 30 x X X X

50 125° 22.1'w 07/02/81

czl 48° 29.0'W | 5| 08/02/81 Aa 30 x X X X

50 125° 22.1'W 03/06/81

czl 48° 28.1'N 1 18/05/79 Aa 30 x X X

100 125° 22.7'W 26/09/79

CzZ1 48° 28.1'N 2 27/11/79 Aa 30 x X X

100 125° 22.0'W 22/04/80

czl 48° 28.1'N 3 22/04/80 Aa 30 x X X

100 125° 22.7'W 26/07/80

CczZ1 48° 29.0'N 4 22/10/80 Aa 30 £ X x X

100 125° 22.1'w 07/02/81

czl 48° 29.0'N 5 08/02/81 Aa 30 x X X X

100 125° 22.1'W 03/06/81 ‘ '

cz2 48° 21.1'N | 1 27/11/79 Aa 30 X X ¥ X

50 125°% 35.0'W. 05/02/80

Cz2 48° 21.1'N 2 08/02/80 Aa 60 X ¥ X X

50 125° 35.0'W 26/07/80

CZ2 48° 22.0'N 3 22/10/80 Aa 30 X X X X

50 125° 34.0'W 07/02/81

CczZ2 48° 22.0'N | & 08/02/81 Aa 30 X X %X X

50 125° 34.1'W 04/06/81

cz.2 48° 22.0'N | 1 18/05/79 Aa 30 x X %

100 125° 35.0'W 10/10/79

cz2 48° 21.1'N | 2 27/11/79 Aa 30 X X X

125° 35.0'W . 05/02/80

100




Table 1. (continued)
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DEPLOYMENT CHARACTERISTICS PARAMETERS
-Mooring— { Latitude No . Period Type |} Sampling | u,v T C P
Depth (m)| Longitude Day/Month/Year Interval
(min)
cz2 48° 21.1'N 3 08/02/80 Aa 60 Xx X X
100 125° 35.0'W 26/07/80
cz2 48° 22.0'N | 4 | 22/10/80 Aa 30 £ % x X
100 125° 34.0'W 07/02/81
cz2 48° 22.0'N | 5| 08/02/81 Aa 30 ¥ X x X
100 125° 34.1'W 04/06/81
cz3 | a8 15.7'm | 1 19/05/79 Aa 30 ¥ X X X
50 ©1125° 46.0'W 03/10/79
cz3 Yl 48° 15.7'N | 2 10/11/79 Aa 30 X X X X
50 1125° 46.0'W 05/02/80
CczZ3 48° 15.6'N 3 07/02/80 Aa 60 X X X X
50 125° 46.5'W 15/05/80
cZ3 48° 19.0'N | & 11/06/80 Aa 30 £ X X %
50 125° 53.0'W 04/09/80
cz3 48° 19.0'N | 5 | 22/09/80 Aa 60 x X X %
50 125° 52.0'W 04/02/81
cz3 48° 15.7'N | 6 [ 07/02/81 Aa 30 x X x
50 1125° 45.1'w | 04/06/81
cz3 48° 15.7'N (-1 | 19/05/79 Aa 30 X X x X
100 125° 46.0'W | 03/10/79
cz3 48° 15.7'N | 2 11/10/79 Aa 30 x X X X
100 125° 46.0'W 05/02/80
cz3 48° 15.7'5 | 3 | 07/02/80 Aa 60 x % x
100 125° 45.5'W 15/05/80
Ccz3 48° 19.0'N | & ©11/06/80 Aa 30 X X X X
100 125° 53.0'W '19/09/80
cz3 | 487 19.0'N | 5| "22/09/80 Aa 60 x x x x
100 125° 52.0'W | | 04/02/81
cz3 48° 15.7'N | 6 | 07/02/81 Aa 30 X x x %
100 125° 45.1'W © 04/06/81
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Table 1. (continued)
DEPLOYMENT CHARACTERISTICS PARAMETERS
-Modrifrg'; Latituder No. Period Type—, Sampling | u,v T C P
Depth (m)| Longitude Day/Month/Year Interval
‘ R v (min)
Cz3 48° 19.0'W | 1 | 11/06/80 Aa 30 X X X X
200 125° 53.0'W 19/09/80
cz3 | 48° 19.0'N | 2 | 22/09/80 pa - 60 £ x x x
200V |125° 52.0'W | 04/02/81
cz3 | 48° 15.7'N | 3 | 07/02/81 NB 30 x  x x
200 T {125° 45.1'W 04/06/81 ,
CZ4 48" 11.3'8 | 1 19/05/79 Aa .30 £ x x X
70 . 7 [125° 55.2'W 02/07/79
Coozs | 48° 11.4'W [ 27| 10/10/79 Aa 30 x x x X
¢ U300 [125° 55.0'W | - | 05/02/80
ozh 48° 11.1'N | 3 | 27/02/80 Aa 60 x x X X
50 . 125° 55.0'W 11/06/80
ez 48° 11.1'N | 4 { 11/06/80 Aa 30 x x x %
50 125° 55.0'W" . *19/09/80
czh 48° 11.1'N | 5| 19/09/80 - | Aa 60 | x x x x
50 . 125° 54.1'W 04/02/81 '
cz4 48° 11.1'N | 6 | 04/02/81 Aa 30 | x x x %
50 125° 55.0'W 04/06/81
Czh 48° 11.3'N | 1 | 19/05/79 Aa | .30 x x x x
120 125° 55.2'W 03/10/79 : -
cz4 48° 11.4'N | 2 | 10/10/79 Aa 30 £ X x X
100 125° 55.0'W 05/02/80 .
cz4 48° 11.1'8 | 3 | 07/02/80 Aa 60 x X x X
100 125° 55.0'W 11/06/80
CZ4 48° 11.1'N 4 11/06/80 Aa 30 - ¥ X X X
100 125° 55.0'W 19/09/80
CZ 4 48° 11.1'N | 5| 19/09/80 Aa 60 x x X X
100 125° 54.1'W 04/02/81 '
CZ4 48° 11.1'N 6 04/02/81 Aa 30 X X X X
100 125° 55.0'W 04/06/81
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DEPLOYMENT CHARACTERISTICS PARAMETERS
-Mooring— | Latitude No. Period Type | Sampling | u,v T C P
Depth (m)]| Longitude Day/Month/Year Interval
(min)

Cz4 48° 11.3'N 1 19/05/79 Aa 30 X X x X
270 125° 55.2'W 03/10/79

CZ4 48° 11.4'W | 2 10/10/79 Aa 30 X X X X
250 125° 55.0'W 05/02/80

CZ4 48° 11.1'N 3 ‘07/02/80 Aa 60 x X X X
250 125° 55.0'W 11/06/80 |~

CZ4 48° 11.1'N | 4 11/06/80 Aa 30 X X X X
250 125° 55.0'W 19/09/80

CZ4 48° 11.1'N 5 19/09/80 Aa 60 pd X X
250 125° 54.1'W 04/02/81 ‘

CZ4 48° 11.1'W 6 04/02/81 Aa 30 pd X X
250 125° 55.0'W 04/06/81 :

CZ4 - 48° 11.4'W | 1 [ 10/10/79 Aa . 30 X X x X
500 125° 55.0'W , .31/0L/80 .

cz4 48° 11.1'8 | 21" 07/02/80 | Aa 60 x % x
500 125° 55.0'W : 11/06/80

CzZ4 48° 11.1'N |3 | '11/06/80 Aa 30 X X X
500 125° 55.0'W '~19/08/80

Cz4 48° 11.1'N | 4 | 19/01/80 Aa’ 60 x x x
500 125° 54.1'W _ 01/02/81 '

Cz4 48° 11.1'N 5 04/02/81 Aa 30 X X X
500 125° 55.0'W : 04/06/81




 »\

16

REFERENCES : .

'Eakun, A, v1973. Coastal upwelling indices, west coast of North America,
1946-71, NOAA Tech. Rep., NMFS SSRF 671, 103 p.
Crawford, W.R. 1984. Fnergy flux and generation of shelf waves along
Vancouver Island. J. Phys. Oceanogr., 14, 1599-1607.

Crawford, W.R. and R.E. Thomson. 1982. Continental shelf waves of diurnal
period along Vancouver Island. J. Geophys. Res., 87, 9516-9522. :

Shelf waves of diurmal

: Crawfofd,anR., R.E. Thomson and W.S. Huggett. 1983.
" H. Gade, A.

period along Vancouver Island, in Coastal Oceanography, Ed.
Edwards and H. Svendsen, Plenum, 225-235.

- . Crawford; W.R. and R.E. Thomson. 1984. Diurnal period- continental shelf
" waves along Vancouver Island: A comparison of observations with theoretical
model.  J. Phys. Oceanogr., l4, 1629-1646.

 Denman, K.L., D.L. Mackas, H.J. Freeland, M.J. Austin and S.H. Hill. 1981.
Persistent upwelling and meso—scale zones of high productivity off the west
‘coast of Vancouver Island, Canada, in Coastal Upwelling, Ed. ¥. Richards,

‘. American Geophysical Union, Washington, D.C., 514-521, :

Denman, K.L. and H.J. Freeland. "1985. Correlation scales, objective
- mapping, and a statistical test of geostroply over the continental shelf.
J. Phys. Oceanogr., (in press). :
de Macedo. 1983, Phytoplankton

Forbes, J.R., H.A. Sefton and K.
1982 and 1983.

productivity experiments in British Columbia coastal waters,
Can. Data Rep. Hydrogr. Ocean Sci. No. 14, 199 p.

Freeland, H.J. 1983. Low frequency currents observed off southern Vancouver
Island, 1979-1981. Can. Data Rep. Hydrogr. Ocean Sci. No. 7, 80 p.

Freeland, H.J. P.B. Rhines and T. Rossby, 1975. Statistical observatious of

the trajectories of neutrally buoyant floats in the North Atlantic, J. Marine
Res., 33, 383-404.

and - K.L. Denman. 1982. A topographically controlled ,

Freeland, H.J.
Vancouver Island. J. Mar. Res., 40,

upwelling center off southern
1069~1093.

H.J., W.R. Crawford and R.E. Thomsomn. 1984, Currents along the

Freeland,
Atmosphere—Ocean, 22, 151-172,

Pacific coast of Canada.

Godin, G. 1972, The Analysis of Tides. University of Toronto Press,

Toronto, 264 p.

D. Mackas and H. Sefton. 1982. Ocean Ecology data
‘Spring and Summer

Hill, S., K. Denman,
report: Coastal waters off southwest Vancouver Island.

1979. Can. Data Rep. Hydrogr. Ocean Sci. No. 4, 103 p.




17

Hill, S., K. Denman, D. Mackas, H. Sefton and R. Forbes. 1983. Ocean
Ecology data report: Coastal waters off southwest Vancouver Island. Spring
and Summer 1981. Can. Data Rep. Hydrogr. Ocean Sci. No. 8, 98 p.

Mackas, D.L. 1984. Spatial autocorrelation of plankton community
composition in a continental shelf ecosystem. Limnol. Oceanogr., 29,
451-471,

Mackas, D.L., G.C. Louttit and M.J. Austin. 1980. Spatial distribution of
zooplankton and phytoplankton in British Columbia waters. Can. J. Fish.
Aquat. Sci., 37, 1476-1487.

Mackas, D.L. and H.A. Sefton. 1982. Plankton species assemblages off
southern Vancouver Island: Geographic pattern and temporal variability. J.
Mar. Res., 40, 1173-1200.

Mackas, D.L., K.L. Denman and M. Abbott. 1985. Plankton patchiness: Biology
in the physical vernacular. Bull. Mar. Sci., (submitted).

Thomson, R.E. 1983. A comparison between computed and measured oceanic
winds near the British Columbia coast. J. Geophys. Res., 88, No. C4&,
2675-2683. '

Thomson, R.E. 1984, A cyclonic eddy over the continental ﬁargin of
Vancouver Island: Evidence for baroclinic instability. J. Phys. Oceanogr.,

14, 1326-1348.

Thomson, R.E. and K.Y. Chow. 1980. Butterworth and Lanczos-window cosine
digital filters, with application to data processing on the Univaec 1106
computer, Pac. Mar. Sci. Rep. 80-9, 60 p.

Thomson, R.E. and W.R. Crawford. 1982. The generation of diurnal period
shelf waves by tidal currents. J. Phys. Oceanogr., 12, 635-643.

Thomson, R.E., W.R. Crawford and W.S. Huggett. 1984. Water property
observations off the west coast of Vancouver Island during CODE: May 1979 to
September 1980. Can. Data Rep. Hydrogr. Ocean Sci., No. 23, Vol. 1, 273 p.,
Vol. 2. 376 p., and Vol. 3 390 p. :




18

Appendix A

This section contains plots of the low-pass filtered wind and current

The time scale along the bottom of each plot gives the

meter time series.
Tick marks are

sequential day number starting with January 1, 1979 = day #1.

every 50 days. Actual months are given by tick marks beneath each separate

curve.

The 'Header' for each plot begins with the mooring mname: Bak - Bakun
pressure—-derived winds at 49° 00'N, 127°00'W; CZ1l, CZ2, CZ3, CZ4 are moorings
EQ2, EO03, EO4, E05 are moorings off Estevan Point;
801, BO2, B2D, BO3, B04 are moorings off Brooks Peninsula. The location name
is followed by the nominal depth. of the inmstrument in metres. The rest of
the header gives Year/Month/Day that the record starts, followed by the
orientation in degrees counter—clockwise from true North for the principal

off Carmanah Point; EOL,

axes.

Wind plots are presented for two separate durations. The shorter series
spans the same period as the Brooks and Estevan moorings. The series give
the across—- (u) and alongshore (v) components of the wind followed by daily
stick vectors (at 00:00 GMT) whose speed is determiped by the scale on the
left in w/s. Direction is direction towards which wind blows. = Where

available, current meter records contain plots of salinity (ppt)*,"
temperature

(°C), across— (u) and alongshore (v) wvelocity components, and
daily stick vectors of velocity (u,v). Speeds are in cm/s. Records that had .
large gaps (> 7 days) are denoted by an asterisk. Note that the scale bounds

and ranges may vary between plots.

*ppt = parts per thousand
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WIND DATA
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BROOKS PENINSULA MOORINGS
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ESTEVAN POINT MOORINGS
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Start: 19 May 1979
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APPENDIX B

This section contains spectra of the across (u) and alongshore (v) wind
and current velocity records. The 'Header' gives the station location, depth
in metres, start date (Year/Month/Day) and the orientation of the principal
axes, counterclockwise to north. The bandwidth in all cases is 0.005 cph*
and there are generally in excess of 7 degrees of freedom per band. Log PV =
logarithm of Power (P) for the v-component; Log PU = logarithm of Power (P)

for u~component. P = (m/s)2/cph for wind and (cm/s)2/cph for curremt. F =
frequency in cycles per hour.

The first spectra (BAK) are of the along and across—shore components of
surface winds derived by Andrew Bakun (NMFS). Remaining spectra are for
current velocity.

*cph = cycles per hour
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