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ABSTRACT

Vector time-series plots of currents and wind 

stress and scalar plots of water temperature are 

presented at 10-day intervals using hourly data from 

Lake Ontario, December 1972 - March 1973. The data 

were collected as part of the International Field 

Year for the Great Lakes (IFYGL). The currents and 

temperatures were measured at about 15 and 75 m 

at nine stations: one near mid-lake, about 40 km 

from shore, and in about 140 m of water; the other 

eight spaced around the lake, about 50 km apart, 

15 km from shore, and in 100 m of water.  

An examination of the records shows that 

inertial currents occurred only intermittently, 

having speeds less than 15 cm s- ; however, they 

did appear at nearly all stations during a period 

of stable, vertical stratification. Most of the 

current variance is accounted for by low-frequency 

fluctuations of the alongshore flow; fluctuations 

with periods on the order of 10 days appear to 

propagate counterclockwise around the lake.  
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Introduction 

As part of the IFYGL program to measure the 

climatology of Lake Ontario, currents and water 

temperatures were sampled every 30 minutes at nine 

stations (Fig. 1) with Plessey and Geodyne current 

meters, from 1 December 1972 through late March 

1973, by E.B. Bennett's group at the Canada Center 

for Inland Waters. Details can be found in Byron 

(1976), Anonymous (1972), and in the volumes of 

the IFYGL Technical Plan (IFYGL Project Office, 

1972 a,b, and c).  

A computer tape containing hourly values of 

the winter data was kindly provided by Dr. Robert 

L. Pickett of NOAA's Great Lakes Environmental 

Research Laboratory. A listing of the tape showed 

that Stations 2,5,10,33, and 37 had complete 

records at a shallow depth, either 15 or 16 m, and 

75 m; but that complete records from only a shallow 

depth were available for Sta. 4,5, and 8, and from 

only 75 m for Sta. 72. Now, in general, the 

shallow currents had been measured with a Plessey 

meter at 15 m and a Geodyne instrument at 16 m, 

but usually only one shallow record extended 

uninterrupted over the 4-month period. (Shallow 

records from Sta. 2 for December, when both 

current meters were working at that station, are 

shown on p. 13-15, and the agreement
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between meters is fairly good.) In this report then, 

only the longer shallow record and 75-m records will 

be presented (in 10-day long plots).  

To allow comparisons to be made between currents 

and wind forcing, time-series plots of wind will 

also be presented. An overview of the winter winds 

is given in Fig. 2 which shows values of the square 

of the wind speed (which are proportional to wind 

stress) and wind direction for the Lake Ontario 

region as calculated from 3-h meteorological data of 

Irbe and Mills (1976). Hourly winds, measured at 

10-m height, are also available from U.S. land sta

tions (Fig. 1). [See Foreman (1976) for station 

details.] An intercomparison for a 28-day period 

(Fig. 3) shows good agreement among stations and 

between land stations and Irbe and Mill's regional 

winds. Vector plots of winds from Sta. 25 (centrally 

located on the southern shore) have been plotted 

using the 10-day format and follow the plots of the 

currents.  

In addition to the temperature time-series 

presented later, information on the lake's thermal 

structure was provided by Airborne Radiation 

Thermometer (ART) flight surveys (Irbe and Mills, 

1976) and by ship surveys (Boyce, 1972).  

It is hoped that an examination of the detailed 

time-series plots presented in this report may

Text continues on page 8.
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be of some use to other investigators. The monthly

mean circulation of Lake Ontario has already been 

documented by Pickett in a series of papers (Pickett, 

1976; Pickett, 1977; Pickett and Bermick, 1977) but 

perhaps episode-by-episode analyses, using this 

report as a guide, may prove enlightening.  

Discussion 

My examination of the winter data has led to 

the investigation of the near-inertial energy band 

(Marmorino, 1978a) and of the very low frequency 

flow (Marmorino, 1978b). The time history of energy 

in near-inertial currents, determined by numerical 

filtering, is reproduced here as Fig. 4 where it can 

be seen that inertial "events" occurred intermittently 

and accounted for little kinetic energy on the aver

age. The inertial events can be seen in the time

series plots as well of course, and Fig. 5 shows 

records from each station during the one period 

(mid-February through early March) which had inertial 

currents at nearly all the stations. By examining 

the temperature series for those stations with 

instruments at 15 and 75 m, one finds that these 

"lake-wide" inertial events coincided with a period 

of lake-wide, stable, vertical stratification.  

Temperature fluctuations can also be observed in 

the plots; some may have been induced by an inter

action of the inertial flow with (observed)

horizontal temperature gradients.
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On the other hand, the lowpassed (periods 

greater than about 2 days) alongshore flow (Fig. 6) 

is always energetic. Close examination of the 

fluctuations shows a general counterclockwise 

propagation of signal around the lake, at a rate 

consistent with first mode topographic Rossby waves.  

The possibility of measurement errors should 

be mentioned. For instance, the 75-m flow at Sta.  

5 is often times strongly onshore or offshore which 

is at variance with conditions at the other stations.  

It is possible that the direction sensor for this 

meter was faulty; if so, the 75-m vectors need to 

be rotated about 90° counterclockwise from their 

plotted positions.



-10

REFERENCES 

Anonymous, 1972: Winter moorings for current measure

ments. IFYGL Bulletin 5, NOAA, Rockville, Md.  

Boyce, F.M., 1972: Heat content survey of Lake 

Ontario 1972. Report 10, CCIW, Burlington, 

Ontario. Unpublished manuscript.  

Byron, J.W., 1976: Final Canadian data and informa

tion catalogue. Canadian IFYGL Data Bank, 

CCIW, Burlington, Ontario. 204 pp.  

Foreman, J., 1976: IFYGL physical data collection 

system; description of archived data. NOAA 

Technical Report EDS 15, 175 pp.  

International Field Year for the Great Lakes Project 

Office, 1972a: Scientific programs. IFYGL 

Technical Plan, Vol. 1, NOAA, Rockville, MD., 

439 pp.  

, 1972b: Data acquisition systems, 

IFYGL Technical Plan, Vol. 2, NOAA, Rockville, 

MD., 462 pp.  

, 1972c: Field operations plan.  

IFYGL Technical Plan, Vol. 3, NOAA, Rockville, 

MD., 604 pp.  

Irbe, JOG., and R.J. Mills, 1976: Aerial surveys 

of Lake Ontario water temperature and descrip

tion of regional weather conditions during 

IFYGL-January, 1972 to March, 1973. Environ-

ment Canada (Downsview), Atmospheric Environ-

ment Report CLI-I, 151 pp.



-11-

Marmorino, G.O., 1978a: Inertial currents in Lake 

Ontario, Winter 1972-73. Submitted to J. Phys.  

Oceanogr.  

3 1978b: Low-frequency current 

fluctuations in Lake Ontario, Winter 1972-73 

(IFYGL). Submitted to J. Geophys. Res.  

Pickett, R.L., 1976: Lake Ontario circulation in 

November. Limnol. Oceanogr. 5, 775-781.  

, 1977: The observed winter circu

lation of Lake Ontario. J. Phys. Oceanogr., 

7, 152-156.  

and S. Bermick, 1977: Observed 

resultant circulation of Lake Ontario. Limnol.  

Oceanogr. 22, 1071 - 1076.



-12-

Time-series plots of currents and temperatures 

On the following pages are shown 10-day plots 

of hourly-averaged currents and temperatures for 

Sta. 2,4,5,6,8,10,33,37, and 72 from 1 December 1972 

through the last available day in March 1973. The 

currents are plotted as vector time-series with the 

vectors pointing in the direction toward which the 

water is flowing (this kind of presentation is some

times called a "stick" plot), the shallow current 

(if any) being shown near the top of the page, and 

the 75-m current (if any) shown near the middle of 

the page. (Only for Sta. 2 in December are both 

shallow currents--15 and 16 m--shown; otherwise, 

only the depth providing the longer time series is 

plotted.) Each tic mark for the current plots 

represents an increment of 5 cm s - . North is at 

the top of the plots. The shallow and 75-m tempera

tures (solid and dotted curves, respectively) are 

shown in the lower panel of each page where each 

tic mark on the vertical axis represents an 

increment of 1C.
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Time-series plots of wind stress 

Presented on the next pages are vector time

series plots of the quantity V JV[, where V is the 

wind vector pointing in the direction the wind is 

going as measured at land station 25 (see Fig. I).  

In the plots, each tic mark on the vertical axis 

represents an increment in the square of the wind 

speed of 25 m 2. (A wind stress of 1 dyne cm-2 at 

the lake surface is produced by a wind with a speed 

of roughly 8 m s-1, measured at a height of 10 m.) 

There are gaps in the Sta. 25 data; when available, 

data from Sta. 22 or 29 are plotted as well to help 

fill these gaps. North is at the top of the plots.
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