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ABSTRACT 

Freeland,II . J. 1983. Low frequency cu rrcnts observed o ff 
Island, 1979-1981. Can. Data Rep. Hydrogr. Ocean Sci. 7 

southern 
: 80p . 

Vancouver 

The purpose of this report is to archive the low f rcquency current meter 
data that was obtained by the Co astal Zone Oceanography Group o f the Institute 
of Ocean Sciences on the west coast of Vancouver Island be tween Hay 1979 and 
June 1981. Our ef fort on the west coast was part of a larger r esearch program 
called CODE (Coastal Ocean Dynamics Expe riment). These data are r eceiving 
wide drcu1ation and i t is neCCRIIAry to make a summary of the entire data set 
available to the use.n. 

KEYWORDS: Vancouver lsland; 1.ow frQq1.Wncy currant,,; CODE. 

Freeland , II.J . 1983. Low frequency cu rrents observed off 
Island, 19 79- 1981. Can . Data ~p. Hydrogr. Ocean SCi. 7 

southern 
: SOp . 

Vancouve r 

I.e present rapport constitue une collect ion des donnees sur Ies cour ants 
a basse frequence mesures par Ie Groupe d ' oceanographie deAls zone c8ti ete de 
l ' lnstitut des sciences oceaniques sur la cote oucst de l ' ile Vancouver , de 
rr-ai 1979 d juin 1981. Ce tnvail sur la co t e ouest faissi t partie d ' un 
-p rog r amme do recherche. aplHlle roDF. (CoARtAl Ocean Dynamics Exper1tnent) . Comme 
ces donnees font I'objet d ' me r:rsnde di ffll8ion . il est micessaire de r esumer 
la collect i on o fferte aux uaagers. 

~TS-CLES : L'{le Van couver; Courants A basse frequence j CODE. 





INTROOUCTION 

The purpose of this note is to bring to the attention of the oceano
graphic cOlllll'unity the existence of a high quality set of curren t meter data 
observed at S locations a cross the continental shelf and slope off southern 
Vancouver Island. Scientific results derived from various parts of thia data 
set have been published elsewhere (see for example Freeland and Denman (1982) , 
Thomson and Crawford (1982) and Crawford and Thomson (1982) . However, these 
publications each disclose only part of the entire data set. This note 
responds to several requests for a published record of the enti re low-frequency 
data set that will permit a detailed exarn:l.nation of the low frequency c urrents. 

[t 8eel!ed impractical to list the observations in the usual way for a data 
rep or t, hence 1n this report a few statistics on each mooring location .... ill be 
given and the data will be displayed graphically only. 

COMMENTARY 

Between May of 1979 and June of 1981 c urrent meter observations wp.re 
acquired from S locations as part of a larger experiment called CODE or the 
Coastal Ocean Dynsmics Experiment. The study off southern Vancouver Island 
constituted part of the contribution of the Coastal Zon e Oceanography Group 
to the overall CODE program. Initially 4 mooTin~s were deployed in a line 
across the continental shelf and s l ope as follows: CZI and CZl on the 
continental shelf itself, CZ3 at the shelf break and CZ4 about half way dawn 
the continental slope. These mooringa were all deployed in May 1919 and 
maintaine d until June 1981. though the tine series do contain gaps . The gaps 
in the time series are evident in plots and arose for two reasons , instrument 
fail 'Jte, and fishing pressure. The latter was a much more aerious problem 
particularly for CZI and CZ2 . At one time or another the three shal low 
moorings CZI , CZ2 and CZ3 were IIOved. damaged, r eleased or picked up by 
fiahermen. I n most cases the instruments were eventua lly recovered with 
their tapes but the inevitable delay iuvolved in returning the mooring 
caused gaps to appear in the time series. 

[n ear ly JlrIe 1980 a fifth mooring location was st.arted because we 
perceived a need to try t o relate events observed on the continentsl shelf 
to eventl! in Alberni Inlet. The new 10C8ti.on was close inshore near Cape 
Beale and is designated CBL . 

Figure 1 shows a map of the southern Vancouver Island shelf wit.h the 
mooring locations identified. The location CBL is in a narrow channel 
connecting two bas ins on the con t i n ental shelf. The currents at 100m 
appear to be ducted by the channel , however , those at SOm are above the top 
of ~he channel and take part in the general shelf circulation. 
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Figure 1: Map of the study location off Southern Vancouver Island. The inset map locates the main chart 
relative to the rest of the B.C. ~oast11ne. The dots indicate the mooring locations discussed here. Two 
depth contours have been added for reference. SO fathoms (9lro) and 100 fathoms (182m). The latter contour 
defines the edge of the continental shelf • 
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Standard depths of 50m and lOO~ were used on all moorin~s. In addition 
a current meter was placed on eZl 5 metres above the bottom in June 1980 and 
current meters were placed at nominal depths of 250m and SaOm on the deep 
moorin~ CZ4. Table 1 lists aome statistics for the moorln1 locationa:-

~E I • 

~.oodn8 eBL eZI ell eZ3 ez. 

Latitude 4So43 . 3N 4SoZ8.1N 4So22.0N 4So 15.7N 48011 . 3N 
Longitude 12So 18. 8W 125022.1W 12So 35.4W 12S"46.0W 12SoS5.2W 
Water depth 150m 150m 140m 210m 800m 
First date 14/6/80 18/5/79 18/5/79 19/5/79 19 /5/79 
L8JJt dat.t' 4/6/81 3/6/81 . '!f~'~I..- 4/6/81 4/6/81 
lnstrumegt 50. 100 50, 100 0,100 50 , lOa, 50 , 100, 

depths 20' 250, 500. 

In all cases the current meters used were Aanderaa RCM4s sampling at 
either 30 minute or 60 minute intervals. Buoyancy was supplied by spherical 
ORE buoys at a depth of 4S metres and at an intermediate depth part way down 
p.ach lDOorin~. 

PROCESSING 

The raw data tapes were processed follOWing the methods described by Yee 
and Stucchi (1979) . This produced files, one for each current mrter deploy
ment, containing data measured at 30 minute or 60 minute intervals. This 
high frequency portion of the data has been analyzed for tidal content and the 
results will be published by Tidal and Cu rren t Surveys at the Institute of 
Ocean Sciences . The tides dominate the s ignals and it is necessar y to filter 
the tides out before the low frequency currents can be displayed. Thi s was 

·done as ·f\'Jloiowr:-- .•.• . • • . •. . . ' . - . 

1. The individual 
1 hour intervals if 

high frequency ca~~b ratcd data files were subsampled to 
the original sampling interval was 30 minutes. 

2 . Files corresponding to sequential deployments at a single depth at a 
particular location were concatenated to produce a single file for a 
particular l oca tion, e.g. CZ3 at SOm, with data extending ove r a two year 
period at I hour intervals. Data gaps were filled at this stage by dummy 
records. 

3. Data gaps were inspected. Some gaps were large (corresponding to some 
type of failure) but some were »hort. on ly a few hours, corresponding to the 
interval between recove ring s mooring and then replacin~ it. Data gaps 
shorter than 40 hours were filled by linear interpolation. 

4. The time series were then filtered by a Lanczos-Cosille filter, and 
subs amp led at 12 hour intervals. The resulting series were written on 
magnetic tape and used as a "lD8Ster source of low-p88sed current meter data. 
It 1s this data that 1s display",d 1n this report. 
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THE LANClOS-COSINE FILTER 

No presentation of data is complete without a di scussion of the filte r 
employed. The Lanczos-Cosine fi l ter i s a popular filter employed when a need 
occurs to eliminate tides and higher frequencies le~ving al l low f r equenci es 

. . 1ID-touched. Fi gure 2 shows the sqlHtude response function as a function I)f 

f requency . As can be seen it has a aharp cut-off. the reap'Jnse is 0.5 at a 
period of 34 hours . 0.9 at 48 hours and extrerrely close to 1. 0 at 3 days. 
The filter l'etIDves all semi-diurnal t.idal signals completely but does allo"" 
about 1% of the K} tidal amplitude to patis. The 1% of K\ i s the principal 
de fect of this filter . Fo r comparison the amp l it.ude response of Godin ' s 
tide reject filter A:2 .. 2Az 5 is plot.ted for comparison . It i a equally effect i ve 
at eliminatin~ the semi-diurnal tide s . much better at removing the diurnal 
tides , but has a very slow approaL~ to unity at low frequenci es . The 
... mplitudc r espana!'!' Is 0 . 5 at 2 . 8 daye and only 0.75 at 5 days . and is still 
removing a s i gnificant psrt o f the signal at 3 period of 14 days. Because of 
this the Godin filter cannot. be recolllll'lCnded f or use on current meters in the 
coas t.al :lone whe re low frequencies driven oy storm cycles may domi nate . In 
summary. the Lanaos-Cosine filter is effective at removing di urnal and seilli-. 
diurnal period signals from current meter data where the tidal and low
frequency currents are sindlsr i n ma~nitude . It is ineffective for f i ltering 
of sea level re cords in whi ch the t.ides docdnate overwhelmingly, t hen the 1% 
of the a~lltude at Kl that 1s passed 1$ still too large • 

•.• 1"<:---, 

• ". i 
~ 0 .• , 
• 

" ,.., 
•.• l..---,---,l:- - ":=-- ?--o:---: o .~ .~ .O~ .~ ~ .~ 

Frequel'lCY In CPH 

Fi 8ure 2: The amplitude response plot.ted against frequency for tt' .. filtera. 
the Lancl;os-Cos1ne Ulter and the Godlu " tide killer". 



, 

The Lanczos-Co~ine filter 1s de f ined as follows :-

1. C1 is a series of filter coefficients which 1s convolved with a data 
t ime- series D1 to produce a filtere d tine- series 61 

N 
01 • CoDi + E Cj (D1+j + D1_ j ) 

J- l 

2. The f i l t er coefficients are defined by 

Co - I/Q 

Ci - (O . 5/Q)( 1 + CO~(i8»81n(lb)/(ib) 

for 1 ~ i ~ N - 60 

and Q - 17 . 132 . 
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THE DIAGRAMS 

On each page is plot.ted part of a tll'1Je se ries (rom each current meter 
site . At the bottom of each page Is a time base showing 8 seq~ntlal day 
number (d.y 61 - January 1st, 1979) And associated date . Day numbers and tic 
marks are at 31 day intervals. The I.ext. twc series are ill and v', on-offshore 
and alongshore components of ~urrent velocity. respect ively, with u' positive 
for offshore (westward) flow an d v' positive for northward flow. To compute 
these a r otation angle o f 400 (counter-clockvise) was used . TILe third aeries 
Is the vector Cu, v) displayed In the standard stick-plot form. As usual 
north 1s up the paFe, east. to the right etc .• and the lengt.h of a stick is 
directly proportionsl tQ current spepd . The final three plots are of tempera
ture, salinity (in paTts per thousand) and sigma-to Note that the scales (to 
the left hand side on each p~e) vary from one site to another. 

The final two par.es show the entire set of velocity observations plotted 
in as compact II fashion as possible to give the reader an overview of the 
entire data set. In order to compress the data and still leave patterns of 
variation still visible an additional step of filtering with a six day running 
mean filter was added to s~o th the vectors. Also, a plot of the Bakun 
Upwelling Index con.puted at 4SoN 125~ 1s inc.ludecl to give an overview of the 
wind field and its relationship to the low frequency c.urrent field . The units 
on each time aeries a re em/sec, for the current meter data and m3/sec/lOOm 
coastl ine length for t he Bakun Upwelling Indices . 
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Si t e : cz4 

Depth : 100m 
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Site: CZ4 

Del' th: 25011'1 
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