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AERIAL SURVEYS OF LAKE ONTARIO WATER
TEMPERATURE AND DESCRIPTION OF REGIONAL
WEATHER CONDITIONS DURING IFYGL

JANUARY, 1972 TO MARCH, 1973

SUMMARY

This publication contains 61 surface water temperature maps
of Lake Ontario. The maps were produced from Airborne Radia-
tion Thermometer (ART) survey flight data, obtained during the
International Field Year for the Great Lakes (IFYGL) period, from
January, 1972 to March, 1973. The survey flights were conducted
at weekly intervals, whenever weather conditions permitted.

The surface water temperature maps are presented together
with meteorological data and a narrative on the progression of
weather systems through the Great Lakes region during IFYGL.
The isotherm patterns of the surface water temperature, as deter-
mined by ART surveys, are discussed briefly, with reference to

present and antecedent weather, and some conclusions and infer-

ences are made on how the surface water temperature structure in
Lake Ontario reacts to changes in meteorological conditions.

LEVES AERIENS DE LA TEMPERATURE DE L’EAU
DU LAC ONTARIO ET DESCRIPTION
DES CONDITIONS METEOROLOGIQUES
REGIONALES DURANT L’AIEGL’

Janvier 1972, au mois de mars 1973
Résumeé

Cet exposé contient 61 cartes de la température de la surface
de I'eau du Lac Ontario. Ces cartes on été tracées a partir des
données obtenues des vols de thermométre a rayonnement infra-
rouge aéroporté (TRA) qui ont eu lieu pendant I’année interna-
tionale pour I’étude des grands lacs (AIEGL) qui a duré du mois de
janvier 1972, du mois de mars 1973. Ces levés aériens hebdoma-
daires eurent lieu lorsque les conditions météorologiques leurs
étaient favorables.

Les cartes de la température de la surface de ’eau ainsi que
les données météorologiques et un compte-rendu des systémes
météorologiques qui ont passé par la région des grands lacs durant
’AIEGL sont ci-inclus.

Les tracés des isothermes de la température de la surface de
I'eau, tels que déterminés par les vols du TRA, sont discutés briéve-
ment dans le contexte de la situation métérologique présente et
antécédente. La réaction de la structure de la surface de I’eau dans
le Lac Ontario aux changements dans les conditions météorolo-
giques est aussi €laborée.




INTRODUCTION

The Atmospheric Environment Service (AES) of Environ-

ment Canada has conducted monthly ART surveys on the Great

Lakes bordering on Canada since 1966. During the six years of
operation prior to IFYGL, the capability of the ART program to
acquire temperature data of better than 1°Celsius accuracy from a
large water surface, within a short (4 to 6 hour) survey time, had
been demonstrated conclusively.

The basic concept of IFYGL called for simultaneous acqui-
sition of diverse scientific data by all available means on Lake
Ontario and its drainage basin. This required large and expensive
programs that were carried out directly, or funded, by govern-
mental agencies in USA and Canada. The agencies, including AES,
undertook programs which lay within their areas of responsibility,
and for which they already had the facilities and proven expertise.
In line with this concentration of effort, AES suspended regular
coverage of the other Great Lakes and committed its ART facilities
to a program of weekly surveys of Lake Ontario for the duration

of IFYGL.

On the whole the program achieved its objectives, although
the schedule of evenly spaced weekly flights could not be always
adhered to as planned. Flight postponements, caused by persisting
bad weather, introduced several lengthy gaps between surveys.

Some surveys had to be terminated part way through the flight,
due to weather or problems with equipment.

It was already known from past experience that poor
(sometimes unpredictable) weather, malfunctioning equipment,
and the physical stress imposed on the crew in low level turbulent
flight conditions are unavoidable difficulties inherent in ART oper-
ations. Furthermore, it was recognized in advance that, by setting
the operational goal at a complete weekly survey over a fifteen
month period, these difficulties would be augmented, and max-
imum effort and perseverance would be required to overcome
them. Therefore, credit must be given to the people who, despite
difficulties with weather and equipment, attained the maximum
survey completion rate possible. The technicians in the Lakes and
Marine Applications Section — Don Massey, Tom Cutler and Dave
Barr worked hard to complete the program.

In this kind of a broad study of the complex interrelation-
ships between the atmosphere and a large lake, all the salient (and
interdependent) factors must be considered. This is usually a more
difficult task than dealing with specific areas of the problem. Of
necessity, completion of this study required the participation of
many people. Mr. T. L. Richards, Chief of Hydrometeorology and
Marine Applications Division, Mr. J.AW. McCulloch, Head of
Lakes and Marine Applications Section, and meteorologist M.E.
Lalande contributed their knowledge in meteorology and hydrome-
teorology to make this work possible.
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HISTORICAL BACKGROUND

Two of the world’s most precious life-sustaining resources are
air and water. For many years now, as our awareness of their great
importance has grown, so has the quest for understanding the
processes governing the dynamics of the atmosphere and hydro-
sphere and the interaction between the two. We also want to assess
the quantity and quality of the two resources, and how man’s
activities are depleting and degrading them.

During the past two decades, concern for the environment
and the need for better water resources management has grown
perhaps nowhere else as much as in the Laurentian Great Lakes
region. This concern has generated a rapid expansion in scientific
research related to the Great Lakes, and a growing commitment by
governmental agencies to the task of collecting and processing the
data necessary for that research.

In nearly all studies of the physical and biological factors
that determine the nature of the air/water environment of the
Great Lakes, the temperature of the large water masses is a signifi-
cant parameter.

In the early 1960’s, pursuant to demands for a more accurate
assessment of the water budget and for research of air/water inter-
action processes in the Great Lakes and their drainage basins, AES
(at that time the Meteorological Branch, Department of Transport)
established a Lakes Investigation Unit (now the Lakes and Marine
Applications Section) in the Hydrometeorology Division. This Unit
was charged with the responsibility to develop programs and instru-
mentation and to conduct research projects on the Great Lakes.

Water temperature data from the Great Lakes was a prerequi-
site for successful conduct of many of the studies initiated at that
time. Real-time information on the lake — wide surface water

temperature distribution in the Great Lakes was needed in order to .
assess the immediate results of day to day interaction between a
changing atmosphere and the large water surfaces. Studies based on
a longer time scale, such as the climatology of the Great Lakes
basin, the general regimes of various parameters and hindcasts
required several years of historical record of the water temperature

of the Great Lakes. In both types of application it was essential
that the temperature data be collected synoptically and at regular
intervals.

~

The conventional method of measuring the water tempera-
ture on one of the Great Lakes entailed an expensive monitor
cruise of several days duration by a large ship. This method was
obviously too expensive for regular coverage of all the Great Lakes.
Furthermore, very little historical temperature data were available
from the deep water regions of the Great Lakes. The only defini-
tive work in this area had been done by Millar (1952), who used
water intake temperature records of commercial ships plying the
Great Lakes in the late 1930’s and early 1940’s.

A faster and less expensive method to measure water temper-
ature of the Great Lakes had to be developed before a program of
regular synoptic coverage could be realized. Fortunately, inexpen-
sive portable infrared sensors were becoming available for civilian
use at that time. The Lakes Investigations Unit obtained a Barnes
Engineering model IT-2S infrared thermometer and tested it for
airborne use over large water surfaces in 1964 and 1965. (Richards
and Massey, 1966; Richards, 1966). Simultaneously with the air-
borne test, a reasonably accurate and simple method of correcting
the infrared thermometer readings for atmospheric attenuation was
developed by Shaw (Shaw, 1966; Shaw and Irbe, 1972).

After completion of the development phase, which proved
that the airborne system is capable of lake — wide, nearly synoptic
surveys of the surface water temperature to within 1°C absolute
accuracy, the operational phase of the ART program was started in
1966. The program consists of monthly surveys of the Great Lakes
bordering on Canada during the ice-free season.

The water temperature data accumulated during the first
four years of operations have been published in two issues of the
Climatological Studies series of AES (Richards, et al., 1969; Irbe,
1972a). These publications also describe the ART technique and
list some of the data uses. The ART data have been used subse-
quently to develop maps of monthly mean surface water temper-
ature of the Great Lakes (Webb, 1970, 1972, 1974, 1975), and to
estimate monthly evaporation from the Great Lakes (Richards and
Irbe, 1969).




THE IFYGL PROGRAM

The IFYGL concept was born at the start of the Interna-
tional Hydrological Decade (IHD), which ran from 1965 to 1974.
In many ways IFYGL was unique among the IHD — sponsored
programs. The purpose of IFYGL was to carry out, on an unprece-
dented scale, an intensive and all — encompassing environmental
study on one of the Great Lakes. Lake Ontario was selected for the
study.

International co-operation between a large group of govern-
mental agencies, universities and individual scientists in USA and
Canada was required to set up and carry out this ambitious under-
taking. The formation, growth and final results of the IFYGL
program can be appreciated best by referring to the many reports
on it, including those by Richards (1967a, 1967b), Richards and
Drescher (1972), McCulloch (1973), Ludwigson (1974), and the
numerous reports by the Canadian and USA IFYGL Centres on the
findings of various scientific studies.

AES contributed to IFYGL through many different projects,
one of which was the weekly ART surveys of Lake Ontario. Due to
budgetary limitations, the commitment to weekly flights of Lake
Ontario precluded coverage of the other Great Lakes during
IFYGL. However, the benefits accruing from intensive coverage of
Lake Ontario over a fifteen month period outweighed the loss of
data from the other lakes. The officially designated data — gather-
ing period of IFYGL extended from April, 1972 to March 31,
1973. But, because no ART surveys are flown on the other Great
Lakes in the winter months, the weekly flights on Lake Ontario
were started in January, 1972.

TECHNICAL INFORMATION

The technical aspects of the ART program are given here in a
summarized form. Detailed description of the instrumentation, in-
flight procedures and data analysis techniques has been given by
Irbe (1972b). The ART technique is also described by Richards
and Massey (1966) and several other publications, referred to else-
where in the text.

=

Briefly, a Barnes Engineering model PRT-S infrared thermo-
meter, coupled with a Honeywell model Electronik 19 strip chart
recorder were installed in a twin engine Aztec-C aircraft. Aircraft
12V DC power was converted to the required 115V 60HZ
(standard line power) by a Powercon inverter.

The survey flights were staged from Buttonville airport, which
is located about 25 kilometres north of Toronto. Ontario. Usually
the surveys commenced near the west end of Lake Ontario, at
Bronte. Occasionally, due to the dictates of weather. the flight
track was reversed. The flight track approximated a north — south
parallel line pattern, with a spacing of about 30 kilometres (Fig. 1).
The average non-stop flight time required to complete the survey
was six hours. Usually the flights started between 0800 and 0900
local time. The surveys were conducted at standard operating
heights of 300 or 150 metres above the surface of the lake: the
lower level was used only when the cloud base was too low for
operating at the 300 metre height.

GREAT LAKES WATER TEMPERATURE AND WEATHER

Seasonal Relationship

The surface water temperature of the Great Lakes shows
large seasonal changes. In the winter months the lakes are at least
partially covered by ice; in the summer, maximum temperatures
can exceed 25°C in shallow near-shore waters. The seasonal
changes result mainly from the heating and cooling processes oc-
curring at the lake surface (Hutchinson, 1957; Rodgers and Ander-
son, 1961).

The lakes gain heat mainly by absorption of solar radiation
and to a much lesser degree by convective and conductive transfer
from the atmosphere. Heat is lost at the surface by long wave
radiation, evaporation, and by sensible heat transfer to the atmos-
phere. As a result, the seasonal variations in surface water temper-
ature follow the seasonal variations in solar radiation and air
temperature, although with a considerable time lag.

The seasonal water temperature regime of Lake Ontario has
been described by several authors, including Millar (1952), and
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Rodgers and Anderson (1963). More recently, Webb used ART
survey data to generate monthly mean surface temperature iso-
therm maps of Lake Ontario (Webb, 1970).

Migratory Weather Systems and Water Temperature

Although the annual long-term surface water temperature of
a lake can be represented by a smooth curve, in actual fact, the
daily rate of change in temperature can be very erratic and often
contrary to the normal seasonal trend. The daily fluctuations in the
surface water temperature in the Great Lakes are caused by the
passage of different weather systems through the region.

The meteorological factors which produce an immediate
effect on the surface water temperature are wind, cloud amount,
air temperature and humidity. The degree to which any one of
these factors, or a combination of several, affects the water temper-
ature, depends on the season of the year and the thermal structure
in the lake — at depth as well as on the surface.

The meteorological factors listed above are also the charac-
teristics that describe the nature of an air mass or a weather
system. Hence, they seldom remain constant for long periods of
time, but rather, change from day to day, or even from one hour to
the next, as the weather systems move across a region. Conse-
quently, both the magnitude and the spatial distribution, or pat-
tern, of the surface water temperature are also changing conti-
nuously.

Lake Thermal Structure and Response to Weather Changes

The speed of response of the surface water temperature field
to changes in atmospheric conditions varies with the time of year.
During some seasons, even moderate changes in meteorological
factors produce fast and noticeable responses in surface water
temperature. At other times, a relatively small response occurs, and
then only after a sustained period of extreme weather conditions,
such as strong winds or abnormal air temperature.

The varying degree of sensitivity of the surface water temper-
ature to meteorological factors is determined by the internal

temperature structure of the lake. Lakes located in the temperate
zone have distinct winter and summer thermal structures, with
intervening periods of spring heating and fall cooling. The four
seasonal phases in thermal structure are particularly well defined in
the Great Lakes (Millar, 1952; Rodgers and Anderson, 1963).

Late in the cooling phase and during the winter the horizon-
tal and vertical temperature gradients in Lake Ontario are small. In
the surface layer the temperature ranges from 0° to 3° and in the
deeper layer it remains near 3°. During this phase changes in meteo-
rological factors produce only minimal changes in surface water
temperature. However, meteorological factors do determine the
nature and extent of ice cover, which is not constant or permanent,
but varies considerably through the winter.

During the spring heating phase water in shallow coastal
regions warms up faster than the deep mid — lake water, due to the
fact that, given equal amounts of solar energy, the smaller volume
of water heats up faster than the large one. While the temperature
of the shallow water rises to 4° and more, the deep water remains
at less than the temperature of maximum density (4°). A very steep
temperature gradient, confined to a narrow zone, is set up along
the boundary between the two masses of water. This interface
zone, known as the “thermal bar” (Rodgers, 1965), is a common
spring feature in the Great Lakes.

As the heating season progresses, the thermal bar moves to-
ward mid — lake and finally disappears from the surface, when the
surface temperature of the deep water areas rises above 4°
However, the steep temperature gradient zone, now called the ther-
mocline, continues to exist at some depth below the surface during
summer and fall, separating the warm surface layer (epilimnion)
from the cold bottom water (hypolimnion), which remains near 4°.
This thermal structure is commonly called summer stratification.

During the spring, summer and fall seasons, while the thermal
bar and the thermocline are present, the surface water temperature
field in the Great Lakes is influenced to a much greater degree by
meteorological factors. The temperature of the surface water and
the epilimnion has a wide range and a gradient structure. Temper-
ature gradients in a lake are associated with density differences in




the water mass which produce density gradient currents. Generally
speaking, the water mass contains more energy than in winter.
Some of this energy is dynamic — the water is in constant motion,
both in the horizontal and vertical sense.

The surface water temperature pattern is indicative of the
large and small scale circulations, and at times, large internal oscil-
lations in a lake. In addition, the surface water temperature, like air
temperature, is subject to diurnal variations. Meteorological factors
influence the circulation (and thus the surface temperature pat-
tern), as well as the dfurnal water temperature range.

Wind Effects

Wind exerts the major control on the surface water tem-
perature field in the Great Lakes. It is the primary mechanism for
setting up and maintaining the large scale general circulation of the
water masses and is responsible for variations in the smaller short
duration surface currents. The major currents can, in turn, create
significant temperature gradients.

The theoretical aspects of wind-driven circulation in lakes are
presented by Hutchinson (1957). Circulation, currents and the
associated temperature gradients have been studied extensively in
the Great Lakes, and much of this work has been reported on in
the proceedings of the annual Conferences on Great Lakes Re-
search, sponsored by the International Association for Great Lakes
Research (IAGLR). With reference to Lake Ontario in particular,
G.T. Csanady and J.T. Scott have contributed many papers on this
subject in TAGLR conferences. A simple summary of the rela-
tionship between wind direction and surface currents in Lake

Ontario can be found in a report by Casey, Fisher and Kleveno
(1965).

Wind is also responsible for creating zones of upwelling cold water
(tilting and exposure of the thermocline) along the upwind shore-
lines, and for piling up of warm surface water on the downwind
shores in the Great Lakes. Similarly, distribution of winter ice
cover is governed mainly by wind.

Wind provides the energy for mixing in the surface layer of
water, thus contributing to the downward or upward transport of
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heat, depending on the season. The surface water temperature can
be lowered in the summer by mixing of cooler sub-surface waters
into the warm upper layer, and raised in the winter by mixing the
warmer sub-surface waters into the cold upper layer. Conversely,
the absence of wind slows down the transport of heat through the
top layer of water. The very surface (or ““skin™) temperature can
be unusually high on a calm sunny day in summer; and the surface
cools faster on a calm, clear and cold night, accelerating ice forma-
tion in the winter.

Cloud Cover

As stated before, the lake surface is heated mainly by absorp-
tion of solar energy. On a daily basis, the maximum amount of
solar radiation available under a clear sky varies with the season.
The actual amount of radiation reaching the lake surface can be
considerably reduced by cloud cover, and the surface water tem-
perature is affected accordingly. Cloud cover reduces the diurnal
range of water temperature by inhibiting daytime heating and
night-time cooling. A prolonged period of overcast sky depresses
the temperature in spring and summer months, but in the late fall
and winter it may reduce heat loss from the surface and keep the
temperature above normal.

Besides the cloud cover that is associated with the passage of
atmospheric fronts and low pressure systems, large bodies of water,
such as the Great Lakes, often generate their own local convective
cloud cover by processes of heat and moisture exchange with the
overlying atmosphere. Locally generated cloud cover and precipita-
tion occurs frequently over the Great Lakes in winter as the result
of cold air passing over the relatively warm water surface. In spring
and early summer condensation fog is often produced when a
warm moist air mass comes into contact with the relatively cold
water surfaces.

Under a different set of conditions the Great Lakes create a
locally cloud-free environment, as opposed to the surrounding land
surfaces. This occurs mainly in the summer, during periods of ge-
nerally fair weather. Formation of the typical fair weather cumulus
clouds that occurs over land, due to daytime heating and convec-
tion, is inhibited over the lake surface which remains relatively
cool.
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Air Temperature and Humidity

The temperature and moisture content of the air mass over-
lying a lake determine the amount and the direction of transfer of
energy between the water surface and the atmosphere. As different
air masses migrate across the Great Lakes region, the temperature
and humidity change, changing the rate and direction of energy
transfer as well.

The energy transfer processes are: sensible heat transfer
(generally from the water to the atmosphere and mainly in the
winter), evaporation (from the water to the atmosphere), and occa-
sionally condensation (from the atmosphere to the water and
mainly in the spring). The mean monthly rates of energy exchange
between Lake Ontario and different air masses vary considerably,
as shown by Phillips (1973). Therefore, air temperature and humi-
dity have a direct and considerable effect on the surface water

temperature.

THE IFYGL STUDY

Weather History

At the outset of this study a systematic analysis of the me-
teorological parameters observed at three stations located near
Lake Ontario was performed at 3-hourly intervals, for the entire
study period, from January 1, 1972 to March 31, 1973. In ad-
dition. the mean air temperature and its departure from normal
was calculated for each day, and also the S-day and 30-day air
temperature means and departures from normal for the respective
periods preceding an ART survey.

Afterwards, when the weather history was structured into a
continuous narrative format, the meteorological conditions were
summarized whenever there were no significant changes in the
weather pattern, or when there was no specific need to go into
details. More detailed descriptions, with reference to wind, cloud
amount, precipitation and air temperature are often given for days
on which ART surveys were made.
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The daily, 5-day and 30-day air temperature means and de-
partures from normal serve as useful indices of present and antece-
dent weather conditions. They provide a qualitative measure of the
relative warmness or coldness for specific periods of time. If the
departures are large, they may have special significance, when
taken in context with other meteorological parameters, with
respect to trends in surface water temperature.

Comments on Water Temperature

Considering the fact that the surface water temperature field
of a lake is changing almost continuously, the isothermal map of
any one ART survey of Lake Ontario is only a spot sample in time,
representative of conditions during a six hour period. Taking the
isothermal maps of two surveys which are separated in time by
several days, no definite conclusions can be drawn concerning the
manner or rate of change, if any, in the surface water temperature
field: unless, additional information is available on the temporal
variations in water temperature during the intervening period. Per-
force, descriptions of surface water temperature patterns and
comments on the probable effects of weather conditions on water
temperature are very general and brief. In cases where additional
data on the temporal variations in water temperature between sur-
veys were available from other IFYGL projects, more concrete
statements could be made on the time and magnitude of change in
water temperature and the causative meteorological factors.

The mean surface water temperature and departure from
normal are given for completed surveys. As is the case for air
temperature, the water temperature departure from normal is a
qualitative indicator of normalcy or severity. The magnitude of the
departure has no particular quantitative significance, except that in
a broad sense, it can be considered as small or large. The comments
made here on the magnitude of change in mean surface water
temperature from one survey to the next, comparisons with normal
seasonal changes and references to similarities in air and water
temperature departures from normal should, likewise, be consi-
dered as qualitative statements.




Data Sources and Methods of Analysis

The Daily Weather Maps published in weekly series by the
United States National Oceanic and Atmospheric Administration
and the six-hour synoptic weather maps produced by the Weather
Office, AES, at Toronto International airport were used to des-
cribe the weather systems that traversed the Great Lakes region
during the period of study.

Meteorological observations taken at Toronto International, -

Trenton and Rochester airports were used to estimate wind speed
and direction, cloud amounts and air temperature at three-hourly
intervals. Six hour precipitation amounts were taken from the
reports of the same stations. The estimates of wind, cloud and air
temperature, although not necessarily representative of conditions
over Lake Ontario, do provide an index of the three parameters.
The time of passage of major weather systems and duration periods
of extreme conditions are identified more precisely. Similarly, fair
weather periods, with light variable winds and clear sky, are more
apparent.

Over — lake wind speeds and directions were estimated ra-
ther subjectively. Wind directions, as reported by the three airport
stations, together with the general isobar patterns on the weather
maps, were used to estimate the average wind direction. When
wind directions appeared uncertain, or when weather conditions
indicated that a lake breeze was present (Munn and Richards,
1964), wind directions were assumed to be variable. Wind speeds
were estimated from speeds reported at the airport stations. Since
the winds over the Great Lakes are generally stronger than over
land (Lemire, 1961; Richards, 1964; Richards, et al., 1966), the
higher reported wind speeds were favoured in making the esti-
mates.

Estimation of cloud amounts over the lake is also uncertain,
because, as previously noted, the lake itself can modify cloud
cover. In this study a weighted average of the station reports,
favouring Rochester observations, was used to estimate cloud
amounts over the lake. Because high cloud (cirrus) does not appre-
ciably reduce incoming or outgoing radiation, it was not consi-
dered in making the estimates.

Air temperature was calculated by averaging the tempera-
tures reported at the three airport stations. Again it should be
noted that, because the lake surface modifies the temperature of
the overlying airmass (Phillips, 1972), these averages are not truly
representative of air temperature over the lake. The 5-day and
30-day average air temperatures were calculated from the daily
values.

The method used to derive the air and water temperature
normals is described in Climatological Studies No. 19 (Irbe, 1972).
The normal air temperature is an average of the Toronto Interna-
tional, Trenton and Rochester airport normals. The Lake Ontario
water temperature normals are based on Millar’s (1952) figures,
updated according to calculations by Webb (1970). For the same
reasons as stated above, these normals are only index values, but
they can be used in a comparative sense to identify periods of
warm and cold weather. :

Other IFYGL projects provided water temperature data that
proved very valuable in the determination of the time and the
nature of water temperature response to changes in meteorological
conditions. With the assistance of these data the interpretation of
many surface water temperature patterns could be made with
greater ease and much more certainty.

The IFYGL projects that provided the data are:

Canadian '

Project No. 97 BL

Canada Centre for Inland Waters (CCIW) Deep Water Meteorologi-
cal Buoy Network

Project Leader — F.C. Elder

Project No. 40 WM
The Coastal Jet Project
Project Leader — G.T. Csanady

United States

Task No. 59

U.S. IFYGL Coastal Chain Program

Project Leader — J.T. Scott

The data from these projects are available from the IFYGL Data
Banks in Canada and U.S.A.
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Units of Measurement

In this study air and water temperature is given in degrees
Celsius. Wind direction is given with reference to eight compass
points, wind speeds in metres per second. Clould amounts are esti-
mated in tenths of sky obscured. “Scattered” denotes five tenths
or less of sky obscured, and “broken™ — six to nine tenths, when
these words are used to describe cloud amounts. Precipitation
amounts are given in millimetres; frozen precipitation has been
converted to the water equivalent. Eastern Standard Time is used
throughout the study.

Terminology and Abbreviations

In the narrative description of the weather history certain
meteorological terms are used repeatedly. It is assumed that
through common usage all readers are familiar with their meaning.
Description of weather systems has been kept as simple as possible,
but the use of terms like High Pressure, Low Pressure, Cold Front,
etc. is unavoidable.

Precipitation is referred to in descriptive words, such as very
light, light, or heavy, and duration of precipitation as continuous
or showery. Again it is assumed that the meaning of these words is
known to the reader.

In order to shorten the text and conserve space the following
abbreviations and symbols are used:

Abbreviation/Symbol Meaning
01/01/72 day/month/year

HR hour, ES.T.

CLD cloud amount

WDRN wind direction

WspD wind speed

T, air temperature

PPTN precipitation

YYZ Toronto International airport
YTR Trenton airport

ROC Rochester airport

T trace precipitation

r liquid precipitation

4 frozen precipitation

155 five day mean air temperature

T430 thirty day mean air temperature

Tw mean lake surface water temperature,
determined from ART survey

(+2.7) departure from normal of air or water
temperature

temp. temperature

Presentation of Data

In the next section the 3 — hour meteorological data are
tabulated in six-day blocks per page. The weather description for
the corresponding six days appears below the tabulated data. The
record has been divided up in this fashion for the sake of economy
and convenient presentation.

The ART survey maps appear in chronological order, inter-
spersed with the weather record. Below each map are comments on
the operational history of the survey, with reference to weather
conditions. This is followed by a discussion on the effects that
antecedent and present meteorological conditions have had on the
state of the lake-wide mean surface water temperature and on the
temperature distribution pattern.

Hopefully, this arrangement, as opposed to a compilation of
the meteorological and ART data in separate sections, will make it
easier for the reader to refer back to significant meteorological
events, occurring before or on the day when an ART survey was
made. For convenience of access to any particular survey, a list
giving the number and date for all surveys and the page on which
each appears has been prepared. '
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Warm Front, extending south from a Low Pressure centre over Hudsons Bay, moves into the Great Lakes area on 01/01, followed by a low Pressure system tracking north
through the eastern Great Lakes region on 02/01. Strong SW winds with broken cloud and rising temp. on 01/01; S winds on 02/01, becoming strong W in the evening,
with overcast sky and rain and snow mixed during the day. Partial clearing on 03/01, as a small High Pressure cell, centered south of the Great Lakes, moves east. Cold
Front, followed by a large High Pressure ridge, moves through the region on 04/01; light NE winds in the morning, strong N in the afternoon; overcast with snow and
falling temp. Strong N winds and cold on 05/01, with scattered cloud and snow showers along the south shore of Lake Ontario. Rapidly moving Low Pressure centres
traverse northern Ontario on 06/01, bringing milder air, variable winds, broken cloud and scattered snow flurries to the Great Lakes region.

DAY 01/01/72 02/01/72 03/01/72
. HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 4 5 7 6 8 7 9 10 10 10 10 10 8 5 0 0 3 5 6 8 9 8
WpRN | S SE | SW | sw | sw | sw | sw | S S S S. | SE | SwW | sw [ w W [sw | sw [sw |sw | w w w Vv
WspD 1% 35 8.0 7.0 7.5 6.0 5.0 4.0 6.5 4.0 4.0 3.5 35 7.0 10.0 7.5 8.0 7.0 iR 5.0 6.5 4.0 3.0 25
Ta -10.2 | 56 -1.5 0.4 2.4 3.3 1.9 0.2 2.6 24 1.5 0.6 1.3 1:3 0.7 -0.9 -2.1 -2.8 -3.0 -0.4 1.0 0.2 2.0 -3.0
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ At 1:5% ] Pl
YTR i 08* 0.3 0.3 (st
ROC 53" T i lig ]
Tig =1.2(+3.3) T, 1.2(+5.8) T, ~1.53.7)
DAY 04/01/72 05/C1/72 SURVEY NO. 1(P) 06/01/72
HR 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 10 10 10 10 10 10 10 10 3 4 0 0 2 4 10 5 5 5 2|
Wprn | NE | NE | NE | NE | NE N | NE N N N N N | NW [ NW | SW | W | SW Vv Vv v [sw [ w | sw Vv
: Wspp 2.0 3.0 3.9 2.0 2t 5.0 7.0 6.0 6.5 7.5 5.0 6.5 5:0 3:5 3.0 2.0 1.0 2.0 4.0 3.0 5.0 6.0 5.0 45 i
‘ Ta -3.3 2.6 2.4 2.4 -1.1 1.5 3.1 5.2 6.5 -76 | -10.7 |-126 | -11.5 | -121 | -176 | -18.7 |-16.7 | -16.3 | -13.4 | -9.4 An g 5.0 S 5.6
l PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T* 1.3* 0.3* 2Aa® 05*
i YTR 17 23" i 1S 05* i FINE 41
ROC 15 1:3= 2.5% 5:3* 2.0" " i g fia
T5-2.7(+2.0) T, -122(75) T_,5 -3.4(+12) T,3q -0.7(+2.2 T, 9.8(-5.0)
WEATHER 01/01/72 — 06/01/72
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SURVEY NO. 1 (P) 05/01/72

Scheduled for 04/01, the survey is postponed due to bad weather. On 05/01 the survey is terminated half way because of adverse conditions over the lake. After a long
period of mild weather, the arrival of cold arctic air causes excessive evaporation from the warm lake surface in the form of **steam fog’’, or ““sea smoke’’, and lake — effect

snow showers along the south shore.
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DAY 07/01/72 08/01/72 09/01/72
HR oy | o4 | 07 | 0ol 13 | 16 | 19 | 22 | o1 | o4 | 07 | 10 13| 16 | 79 | 22 o1 | o8| 07z | 10 | 13| 16 | 19 | 22
CLD 9 10 | 10 9 8 8 6 6 4 8 6 8 3 4 3 2 3 10 | 10 | 10 10 10 9 7
Worn | SW | sW | sw [ sw [ w | Nw | w [ NW | NW | NW | NW | NE | NE | SE | SE | SE S S s | sw | sw | sw |sw | sw
Wspp | 45 | 75 | 65 | 75 | 100 [11.0 | 90 [ 100 | 65 | 45 | 30 | 05 | 15 [ 55 | 60 [ 35 [65 | 70 | 90 | 95 | 85 | 75 | 60 | 55
Ty 5.0 LS50 IR0 || Mo gt g 2 M INSie R gls S g oM el gl 5o | 917l 872 | 72 | 96| 63 | 07| 18 | 22 | 28 | 39 | 39 | 39 | 37
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.3* T* T* T* 0.5* T* 0.3 0.5 ¥
YTR | 1.8* 0.5 1.0 T* T* 23" 08 6.4
ROC T* 0.3* 0.3* T* T* T* T
T, -2.3(+2.6) T, 9.5(-4.6) T, 2.7(+7.7)
DAY 10/01/72 SURVEY NO. 2 11/01/72 12/01/72
HR 01 04 | o7 | o | a3t e =19 22 | "o 04 |=o7:|~10° | 13 | 16 | 19 | 22 T (O T 7 A [ R N < O [ [
cLD 3 0 0 3 0 0 0 0 7 1 0 0 8 10 10 0 0 0 0 8 8 9 7
Wprn | SW | SW | sw | sw | sw S SE v | sw | w w | sw [ sw |sw | v S S s =W | sw | s |%E {|'s SE
Vichn 1 NEIORGEE I NS MINEES M AT WS io Bl e s | i 4is 11850 11860 | "8l i|' 7.0 ||'6l0 | ‘310 |20 | 20 |15 | 385 | 55 | 30 | 20 | 55 | 60 | 60
Ta 21| T e N e Bt | 6 Wi MG T Ml il | s S T | F4is. 3ii2%s i M I ‘o2 | c09¥| %39 | 6. | 221 1309 |18 ] 1.3 | 30
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ
YTR
ROC = 2 o*
T, 1.9(+6.9) T,5 -6.2(-1.3) T,30-2.5(+1.5) T, 1.4(+6.4) T,-0.2(+4.9)
WEATHER 07/01/72 — 12/01/72

Complex frontal system with leading wedge of warm air extends south over the Great Lakes from a Low Pressure centre in northern Ontario in the morning of 07/01.
Colder air enters the area later in the day. Strong SW winds change to very strong NW in the evening; broken cloud with snow showers throughout the day. High Pressure
ridge builds over the Great Lakes on 08/01; light to moderate easterly winds, variable cloud cover with scattered snow showers and cold. Warm air wedge, extending south
from a Low Pressure centre in northern Ontario, swings through the Great Lakes area on 90/01; overcast with rain and snow mixed, strong S and SW winds and rising
temp. High pressure prevails over the Great Lakes region from 10/01 to 13/01. Very warm with light to moderate SW winds and scattered cloud during this period.

Increasing cloud and moderate to strong SE winds in the afternoon of 12/01 ahead of an approaching Warm Front.
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l ENVIRONMENT CANADA

IFYGL NO.2

>3

e+ bttt —— it —t—t—— p— e+ bt S e —t——+— =H
il R o "
|
J;is" ,l'[' H‘rw ;1}’ '.I' 1fln' 'rr;d
10/01/72 T, 25(-03)

SURVEY NO. 2

Survey is completed as scheduled. Weather conditions are good for the time of year — above freezing temp., moderate SW winds and clear sky.

| Mean surface water temp. is slightly below normal, probably due to the relatively cold weather of the preceding five days [Ta5 6.2 (-1.3)].

Typical of the cooling phase, the surface water temperature pattern mirrors the bottom contours of the lake. >4° water overlies the deepest portion of the lake and a

tongue of <2°water extends southward over the shallow Scotch Bonnet Shoal area.
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DAY | 13/01/72 14/01/72 15/01/72

| HR 01 ([ o4 [ 07 | 10| 13| 16 | 19 | 22 | 01 [ 04 | 07 | 10 13| 16 | 19 | 22 or | oaligEsl: q0 | 13 | 18 | 19 | 22

| R R e i e N e s e e e s s e T [ 2 {8 e [ 2 fa tae o |21 |s
Wprn | SE S S S V. |[NW |NW |NW [NW [ N [NW |V S S |sw |w [Nw | w w w W W W w
Wspp |60 (65 |75 |45 |85 (80 |70 (75 |50 |40 |25 |25 |40 (40 |50 |60 [75 |90 [70 [65 |95 |85 |55 |40
s 41 |55 |67 |81 |87 |02 |28 |44 |63 |89 |-126 |85 |50 |43 |50 |70 [-115 |-150 |-17.2 |-149 |-154 |-156 |-176 |-180
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-
YYZ 0.3 36" T T* T*
YTR i 0.50.3* 0:5*% 0.3* 1 Fi ™
ROC 257 0.8* T* T* T* T*

T, 3.3 (+8.4) T, -7.2(-2.0) T,-15.6(-10.4)
DAY | 16/01/72 17/01/72 18/01/72 SURVEY NO. 3
HR o1 | o4 [ o7 | 0| 13| 16 | 19| 22 | o1 | 04 | 07 | 10 | 13 | 16 | 19 | 22 01 | o4 | 07 | 10| 13| 16 | 19 | 22
CLD 6 3 3 3 5 1 2 07|~ 101" 10 7 3 3 3 3 2 4 5 0 10 (10 [10 |10 | 10
Wprn | W |NW |NW |[NW |[NW |[Sw |sw [ vV |sw |[sw [sw |sw [sw |sw [sw |[sw |sw |[sw | s [sw [sw |sw |sw |sw
Wspp | 55 (60 [45 |35 |55 (30 [30 |60 |65 [85 |90 [110 [120 |75 |45 |55 |60 |55 |45 |60 |70 |45 |55 |80
I -18.1 |-19.3 |-20.7 |-198 |-15.2 |-14.3 |-155 (-133 |-1056 | 9.1 |67 |46 |28 |-19 [20 |-16 |04 |00 |04 |41 |48 |46 |57 |68
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T s i [ T
YTR 0.3* 0.5 05* T
ROC | T* T* 0.3* T*
T,-17.0(-11.7) T, 49(+0.4) T,3.4(+8.8) T,5-8.3(-3.0) T,30-3.9(+0.7)
WEATHER

13/01/72 — 18/01/72

Cold Front, preceded by a wedge of warm air, extends south from a Low Pressure centre moving northeast over Lake Superior; the system moves through the lower Great
Lakes region on 13/01. Moderate to strong S winds in the morning of 13/01, change to strong NW in the evening; increasing cloud in the afternoon, with rain changing to
snow as temp. falls rapidly. A large arctic High Pressure system invades the eastern half of the continent on 14/01 and dominates until 18/01. Very cold with strong W and
NW winds on 15/01 and 16/01; strong SW winds and rising temp. on 17/01, as the High Pressure centre moves southeast to the Atlantic coast. Variable cloud cover with
lake — effect snow showers occur during this period. Warm air continues to stream over the lower Great Lakes on 18/01, while a Cold Front with associated Low Pressure
centre enters the upper Great Lakes region; strong SW winds, rapidly rising temp. and overcast, with scattered rain showers in the afternoon.
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SURVEY NO. 3 . 18/01/72 T, 1.9 (0.4)

Scheduled for 17/01, the survey is postponed, due to very strong SW winds and lake — effect snow showers along the north shore. On 18/01 the survey is completed under
more favourable conditions — warm and overcast, wind SW 5 — 7.

Because of the very cold weather from 14/01 to 17/01, the mean suface water temperature has decreased 0.6° since 10/01. This is near the normal seasonal decrease.

The surface w;ter temperature field shows the effects of the preceding cold weather. The ~>4° pool of water has disappeared from the surface and the >3° region has
decreased considerably. New ice and floating frazil ice occur in the northeast basin and along most of the shoreline.




DAY 19/01/72 20/01/72 21/01/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 9 8 8 6 6 7 7 10 10 8 10 10 10 10 10 9 5 5 5 5 2 2 3 |
WpRN | SW | sW | w w w w w W WS NSy SE | SE E E NW | NW | NW | NW | NW | NE Vv E E E
WspD 95 2EE 8.5 10.0 | 10.0 7.0 4.0 5.0 3.0 1.5 |45 3.5 4.0 3.0 25 6.5 9.0 5.0 45 4.0 3.5 3.0 3.5 5.0
Ta 7.0 6.5 4.5 1.5 0.0 0.9 2.2 -2.0 2.8 -3.1 -3.1 2.0 -1.7 -1.3 -1.3 -1.3 -2.8 -89 |-128 | -126 | -106 | 9.2 |-10.7 | -106
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ CEB T TRt 46" 6.1* 1
YTR 1.8 i f g L 2.0" 4.8% e i
ROC 1.0 It 20> 0 ) i i 0.3* 1 L

Ty 1.8(+7.2) T,-2.0(+3.4) T, -9.8(-4.3)
DAY 22/01/72 23/01/72 24/01/72 SURVEY NO. 4
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 4 5 10 10 10 10 9 10 5 10 10 10 10 10 10 10 10 8 8 6 10 10 10
Wprn | E SE N Vv S S S SW | sw | sw | sw W w W N N NW | NW | NW | NE £ SE SE SE
Wspp 3.5 2.5 155 4.0 6.5 5 6.0 8.0 5:5 6.0 7.5 6.5 6.0 4.0 2.0 2.0 2.0 4.0 1.5 0.5 3.0 6.0 7.0 7.0
Ta 96 8.7 -71.0 0.2 3.9 5.5 5.7 6.5 5.6 35 2.8 252 I, 1.3 -0.2 0.9 -1.5 -2.1 -3.3 -2.0 -0.5 -0.6 0.0 3.7
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19
YYZ T* T T 2.3 1.3 7 T 0.3* 0.3* T
YTR [ % 0.3 4.8 2.0 % 1.5 s
ROC T i 1 Q5 1

T, -0.4(+5.1) T,2.0(+7.5) T,-09(+4.7) T,5 -1.7(+3.8) T,30 -3.5(+1.4)

WEATHER

19/01/72 — 24/01/72

Cold Front moves south through the lower Great Lakes area in the morning of 19/01; strong W winds, broken cloud, rain showers changing to snow showers and falling
temp. A Low Pressure centre tracks northeastithrough the region on 20/01, with snow during the day, followed by a rapidly moving High Pressure cell on 21/01. Strong
NW winds overnight to 21/01, falling temp. and clearing sky with some snow showers and winds becoming moderate E on 21/01. A large Low Pressure system develops
west of the Great Lakes and moves east on 22/01, with associated strong S winds, rapid rise in temp., overcast sky and rain decreasing to showers. A High Pressure cell
traverses the region on 23/01; strong W winds change to light N; falling temp. and overcast with snow in the evening. Rapidly moving Low Pressure system approaches the

Great Lakes from the southwest on 24/01, causing a wind shift to strong SE in the afternoon and a gradual rise in temp.
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Survey is completed as scheduled. Weather conditions are fair — relatively mild temp., broken cloud and very light NE winds, becoming moderate E in the afternoon.
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SURVEY NO. 4 : 24/01/72 Ty 1.8 (-0.3)

Mean surface water temp. has decreased only 0.1%°since 18/01. This is in line with the slow (0.29) seasonal decrease at this point in the cooling phase. The weather has been
changeable, but relatively mild in the intervening period [ T 5 -1.7 (+3.8) ].

The surface water temperature field shows a very small increase in ice cover in the northeast basin, while shore ice has disappeared in the Rochester — Oswego area.
However, the >3° zone of water has broken up in the west end of the lake, perhaps due to the influx of colder Niagara R. waters into this region.




DAY 25/01/72 26/01/72 27/01/72
HR 0 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 10 9 7 9 7 8 1 2 2 5 8 6 1 1 0 5 5 0 6 7 10 10
WpRN | SW SW SW SW W W W W W w W w w SW SW SW SW W W Sw SW SW Sw SW
WspD 8.0 120 | 145 | 16.0 | 145 | 13.0 | 115 | 11.0 | 10.0 6.5 7.0 8.0 8.0 7.0 6.0 6.0 5.0 7.0 6.5 5.5 5.0 55 45 3.0
Ta 6.7 4.8 0.7 5.7 6.6 7.2 98 | -115|-13.1 | -13.7 | -14.1 | -12.2 | -105 | -108 [ -128 | -13.0 | -13.1 |-11.7 | -11.3 | 94 | -7.0 6.5 -7.0 | -8.0
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-
YYZ 5.6 1 0.3* i i i i ke
YTR 1.0 1.0 5 (e 0.8* 0.5* ™ [ Fa
ROC 3.6 03" 1 i Uis " T 1

T,-3.8(+1.8) T,-12.5(-6.9) T,-9.3(-3.6)
DAY 28/01/72 29/01/72 30/01/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 10 8 7 6 6 1 0 0 2 2 2 4 3 8 9 8 I 6 2 1
Wprn | W | NW | sw | sw | w w w w W | SW | W | sw |sw | sw | v v S S w | sw | w w w | sw
Wspp 20 0.5 1.0 a5 7.0 8.0 6.5 7.0 6.0 5.0 45 3.5 45 3.5 1.0 20 15 2.0 326 5.0 7.5 7.5 5.0 55
Ta 8.5 9.1 9.1 8.2 6.3 6.5 8.0 96 |-108(-120|-13.0| 938 -1.6 -7.8 2.6 | =117 |=12.6 |=11.7 |4-9.7 -7.6 6.7 -7.4 -9.3 | -11.1
PPTN 01 01-07 07-13 13-19 19-01 0107 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 2.3% 310* r " i T T T+
YTR T 2.3* as® B 1 s i B 1% T T
ROC 1.3* 2.3 10 = 1 B 0.3* i

T, -8.2(-2.5) T,-10.5(-4.8) T,-9.5(-3.8)

WEATHER

25/01/72 — 30/01/72

Arctic High Pressure system advances into the Great Lakes region on 25/01, as Low Pressure centre moves east; very strong SW winds in the morning change to W in the
afternoon; overcast to broken cloud cover with rain changing to snow, as temp. falls rapidly. High pressure prevails over most of the continent for the next seven days.

Light to moderate winds, below normal temp. and scattered to broken cloud with lake — effect snow showers prevail in the Great Lakes region. Thermal troughs develop
over the Great Lakes on 28/01 and 30/01, causing wide-spread light snow showers.
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DAY | 31/01/72 SURVEY NO. 5(P) 01/02/72 02/02/72 SURVEY NO. 6
HR o1 ([ 04 [ 07 | 10 | 13 | 16 | 19 | 22 | 01 [ 04 [ 07 [ 10 [ 13 [ 16 | 19 | 22 | o1 | 04 | 07 | 10 [ 13 | 16 | 19 | 22
CLD 4 6 1 1 3 7 9 10 | 8 10 | 10 2 1 7 3 6 8 105 | Yol | &g 6 9 10 | 10
Wpen | W W |sw|sw | w |[sw | |sw| v |[sw/|[sw/|[sw | [sw]| Vv [sw|Nw]| Vv | NE|NE|NE| E £ £ £ E
Wgpp | 55 | 60 | 40 | 55 | 65 | 55 [ 30 | 15 | 40 | 25 | 40 | 35 [ 30 [ 20 | 20 | 20 | 40 | 45 | 45 | 55 | 65 | 65 | 65 | 55
T, 11.3|-12.4|-141|-102]| 80| 80 | 96| 94 | 89| 85| 83 | 65| 30| 29| 57| 78| 61 | 59| 57| 55| 30| 24 | 31| 32
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 1901 01-07 07-13 1319 19-
YYZ T* T* T* T* T*
YTR ™ T* T* T T* T*
ROC T* T* T* T*

T,-10.4(-4.7) T,5-10.0(-4.3) T,30-4.4(+0.8) T, -6.5(-0.8) T,-4.4(+1.4) T,5-9.0(-3.3) T,30-5.0(+0.3)
DAY | 03/02/72 04/02/72 05/02/72
HR 01 | o4 (07 | 10 | 13| 16 | 19| 22 | 01 | 04 | 07 | 10 | 13 | 16 | 19 [ 22 | o1 | o4 | 07 | 10 | 13 | 16 | 19 | 22
CLD 10: | 10, | “10! "} wia | ¢10: | @oy | L10° | 102 | F100 | e 10 | 10 8 7 5 6 4 3 3 1 1 0 3 10
Wprn!| E | SE | SE | SE | SE | SE | SE Vv W W w | w [ w | w W w | w | w |sw|w/|w/|[w | w]|sw
Wspp | 60 | 55 { 80 | 70 | 75 | 45 | 40 | 40 | 70 [ 110|115 | 105 [ 125|105 | 110 | 85 | 100|100 | 85 | 95 | 95 | 80 | 45 | 45
T 24| 47| 04 | 11 | 20| 19 | 06 | 06 | 04 | 28| 63 | 69 | 78 | 87 | 89 | 100 |-11.1 | 126 | 135 | 131 | 117 | 117 | 128 | 117
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 1319 19-
YYZ 0.3* 3.6* 6.4* 9.7 1.0* T* 0.5* 0.3* 0.3* T*
YTR T* 4.1* 2.0* 8.6 14.0* 1.3 0.5* 0.8* 0.5* 0.3*
ROC T* T 1.5%f 5.8* 0.8* 25* 0.8* T*

T, 0.3(+6.1) T, -6.5(-0.8) T,-12.3(-6.6)
WEATHER 31/01/72 — 05/02/72

High pressure continues over the Great Lakes on 31/01 and 01/02, with light to moderate SW winds, variable cloud cover and scattered snow showers. Low Pressure
system develops in central U.S.A. and approaches the Great Lakes on 02/02; moderate to strong E winds, broken to overcast cloud cover and moderating temp. Low

- Pressure system deepens as it enters the Great Lakes region on 03/02; moderate to strong SE winds and overcast with snow and rising temp. Strong flow of cold arctic air

sets in over the region, as the Low Pressure system moves eastward to combine with a deep Low Pressure centre moving north along the Atlantic coast. Very strong W
winds, overcast to broken cloud cover and snow on 04/02. Continuing strong W winds on 05/02 with clearing sky. Temp. falls on both days.
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SURFACE WATER TEMPERATURE [°C)
1L BY ALT. SURVEY
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Survey terminated due to
low cloud over lake.

| ————
1 +
T +
|
_F -
L—a’. -—
a2 +
H I } L i } 1 L ; } ' e ; st s (e 0 . : . . Ry : ; ' ' : } } } 4 ! + +—— - axH
! + e — <=
e I, w2
e wx wor ” n'lu‘ "J' e
l ; e o = 1 L
SURVEY NO.5 (P) 31/01/72

Although weather conditions are fair over land, low cloud forms over the eastern half of the lake, due to the low air temp. (-10° to -8°). Survey flight has to be terminated
about half way.

Rapid cooling of the lake surface has occurred during the previous six days of cold weather. Only small patches of >>3° water remain in the western end of the lake and
extensive zones of ice are found along the south and north — central shores.
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SURVEY NO.6 02/02/72 TW 1.5 (-0.3)

Survey flight is postponed on 01/02, due to continuing low cloud and snow showers over the lake. Survey is completed on 02/02 in marginal weather conditions. However,
snow shower activity over the lake ceases, as winds change to E 5 — 6 and air temp. moderates ahead of a Low Pressure system approaching the region from the southwest.

Mean surface water temp. has decreased 0.3° since 24/01 and ice cover in the northeast basin has grown considerably, as a result of the very cold weather during the
intervening period [T ¢ -9.0 (-3.3)].

The strong E winds are moving broken pan ice into the lake from the northeast basin and off the Prince Edward County shore, causing the tightly packed isotherm pattern

between the ice edge and the ~>3° water in the east end and the encroachment of <1° water into mid — lake.




DAY | 06/02/72 07/02/72 08/02/72 |
HR P oa e iomT3 e e i el [foa | o7 | 10| 13| 16| 18] 22 | ovloaler el 3] €] 19 | 22
cLD 9 TN T 8 e T T 1 1 1 1 7 5 6 6 7 2 1 1 i 5
WpRN | SW | sw | sw | v v N NE e e ow w | ow P w  ow [ w ] ow fow b w Pw T sw [sw | sw | sw
Weep || | aohiReoiiiielo | 1S N S0 R R as s 5 s g 35135 | 50 |65 | 70 |60 |50 |50 | 45 |85 | 75 | 75 | 55 | 585
T, 11.31-102 |-106 | 91 | 7.4 | 7.4 | 87 [-100|-11.3 | 135 |-17.4 | -15.0 [ -11.3 | -11.1 [ 143 | 152 [ -16.3 [ -16.7 | -16.1 | 139 | -11.1 | 108 | 129 | -135
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T T 0.8* T £
YTR T T T*
RoC | 0.3’ 0.5* 15 05* 08* T T 0.3 1.3 0.3* T

T_9.3(:36) T,-13.6(-7.9) T, -13.9(8.2)
DAY | 09/02/72 10/02/72 11/02/72 SURVEY NO. 7(P)
HR DU na oy 0l ing NTe ol e e S oAt or | 10 |1z | 96 | 19 | 22 [Forl o8 | oz | ) 43 | 18] 18] 22
CLD 5 7 8 4 2 4 2 6 5 5 5 1 5 6 7 8 5 0 0 1 1
WoRn | SW [ sw | sw | w [ w [ w | w | w | w | w |[nw/|w |[nw!|sw!lsw!| w v | sw | v v |sw [sw |sw | s
Spp || 20| At s 0 A e i e Wl e s i s s e g il sis ieg | 35 | as | a0 | 30 25 |25 |25 |35 |25 | as |45 | 10
T 141 | 135 [ -16.7 [ -10.4| 72'| 68 [-109| 122 |-137 | -154 | 158 |-131 | 74 | 65 | 83 |-100|.128] 139 | 15.4 | -100 | 59 | 456 | 71 | 102
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 154
YTR 17
ROC T T T 0.3* T T+ T T T

T, -10.1(-4.5) T,-11.4(5.8) T, -10.1646] T.o-11.706.0) T,56.:6.6£0.9)
WEATHER 06/02/72 — 11/02/72

Low Pressure trough develops over the Great Lakes on 06/02, producing light variable winds, broken to overcast cloud cover and snow showers. Arctic High Pressure
system enters the region on 07/02 and persists until 12/02. Strong NW and W winds on 07/02, strong SW in the afternoon of 08/02, continue light to moderate westerly
from 09/02 to 12/02. Variable cloud cover with lake — effect snow showers along the south shore of Lake Ontario and well below normal temp. continue throughout this
period.
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LAKE ONTARIO
SURFACE WATER TEMPERATURE [°C]
BY ART. SURVEY
DATE:FEB. |1, 72 MEAN TEMP:
ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA
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SURVEY INCOMPLETE DUE TO
EQUIPMENT FAILURE.

NOTE — Frazil ice and broken ice occur in areas where surface

water temperature is less than 0°C.
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SURVEY NO. 7 (P)

11/02/72-

Initially scheduled for 07/02, the survey is postponed due to the outbreak of cold air over the region that generates steam fog, low cloud and snow showers over Lake
Ontario and along the south shore. Due to continuing low air temp., conditions remain marginal on 11/02, but snow shower activity decreases, as winds become light and
variable. However, equipment failure forces termination of the survey.

The surface conditions in the western half of the lake show the effects of the persisting cold weather. A large portion of the lake is covered by frazil ice and broken pan ice
(indicated as <09. >2°water is confined to a small lens.
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DAY 12/02/72 13/02/72 14/02/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 10 9 7 2 1 8 9 10 10 10 10 10 10 10 9 8 10 8 8 6
WpRN \Y Vv S S SW S SE \Y V Y Vv E NE NE NE N NW NW NW W w SW SW SW
Wspp 1.0 2.5 4.5 5.0 3.0 ShEs 25 25 155 2.5 2.5 315 5.0 75 8.5 15 7.0 7.5 8.5 7.5 Vit 8.0 45 5.5
Ta 1185 | -7.6 1.8 0.2 2.0 3.0 1.1 -2.6 4.1 -4.5 -3.5 0.0 1.3 114! 1.5 1162 1.3 T 1:9 2.2 155 1.0 0.2 0.2
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 05" 6.4" 1.35508 0.3 i i
YTR Af s 2.0 14.0.0.5* 13936 0.5 T
ROC 11.2 71.6" 2:8* 28 7l T

T, -2.2(+3.3) T,-0.8(+4.6) T, 1.3(+6.7)
DAY 15/02/72 16/02/72 SURVEY NO. 8 17/02/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 4 5 5 10 9 9 10 10 10 10 10 5 4 4 0 2 1 4 5 4 1 1 3 0
WDRN S SE SE SW SW Y W NW NW NW NW NW NW NW NW NW NW N E SE E E E E
Wspp 4.5 5.0 45 5.5 11.0 | 10.5 8.0 8.5 6.5 7.5 6.5 55 4.0 2.0 2.0 1.0 2.0 2.0 4.0 4.5 5.5 B.5 955 55
Ta 0.2 0.9 2.0 3:9 24 1(45) -0.4 -1.8 -3.3 -5.0 8.0 9.4 -7.6 5.9 -85 [-11.1 |-126 | -129 | 9.5 -7.4 -3.0 -2.4 -3.9 5.2
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 3.8 T e 3 T e LG I
YTR 7.1 B [ % i
ROC 05 ) G ] B R 0.3+

T, 1.1(+6.3) T,-7.3(-:2.1) T,5-2.1(+3.3) T,30-5.8(-0.2) T Za21:2:0)

WEATHER 12/02/72 - 17/02/72

High Pressure system moves east to the Atlantic coast on 12/02, bringing a flow of warm southern air to the Greal Lakes region. Warm air continues in the Great Lakes
area on 13/02, and 14/02, as a deep Low Pressure system develops in southern U.S.A. and moves northeast. Strong northerly winds, overcast to broken cloud and rain and
snow mixed on 13/02 and early on 14/02. A weak trailing Low Pressure trough moves through the Great Lakes area on 15/02; moderate S winds in the morning, very
strong W and NW in the afternoon; overcast with rain changing to snow showers in the evening, as temp. falls with the arrival of an arctic High Pressure ridge. High Pressure
ridge drifts slowly eastward across the region on 16/02 and 17/02. Strong NW winds on 16/02, decrease overnight and become moderate E in the afternoon of 17/02. Cold
with scattered cloud and isolated snow showers on both days.
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LAKE ONTARIO
SURFACE WATER TEMPERATURE [°C)
BY ART. SURVEY i n
DATE:FEB. 16,72 MEAN TEMP: 0.9°
ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA

IFYGL NO. 8
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SURVEY NO. 8 16/02/72 Tw 0.9 (-0.3)

Scheduled for 14/02, the survey is delayed by poor flying conditions, as Low Pressure systems move through the area. The survey is completed on 16/02 in marginal
conditions, as cold arctic air enters the area.

The decrease of 0.6°in the mean surface water temperature since 02/02 is equal to the normal seasonal decrease.

In comparison with the survey on 02/02, the surface water temperature field shows a reduced ice cover in the northeast basin. However, the 0°%isotherm isgn nearly the
same position, now bounding a large area of frazil and broken ice between it and the ice edge. In the deep water regions the temperature is fower t())v at least 1°. In the west
half of the lake the surface water on 16/02 is warmer than on 11/02; along the north shore the 1°isotherm is located in the area occupied by the 0" isotherm on 11/02.

It appears that the lake — wide surface temperature has increased from a low point reached at the end of a long period of cold weather on 11/02. The above freezing air
temp., periods of heavy rain and strong winds from 13/02 to 16/02 have caused break — up and melting of ice. However, the surface temperature of the deeper water and

the heat content of the sub — surface layers would be reduced in the melting process.




DAY 18/02/72 19/02/72 20/02/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
cLD 1 7 9 10 9 10 10 10 10 10 10 10 10 10 9 10 10 8 5 5 4 4 1 8 1
Wprn | E E SE E SE SE SE SE SE v vV NE N N N N NW | NW | NW | NW | NW | NW W NW
Wson | el a5 B SIS0 Saisa| 0 HIN6I0 IR 5.6 8.5 | 4l 40 Il 2.0 || 110 || 11.0' | 12.0 | 14.0 | 125 | 125 | 13.0 | 115 | 115 | 85 55 | 4.0
Ta &1 | &5 | =380 4.3 | 1.3 s S 0l6 0 aIS e, 208 =07 L SEs N a3 3k 2061 | 3.9 1| 78 || 109 | <139 | 168 | -1810 | -15.7 | -139 | -16.1 | -16.7
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.8* 5.8* 0.8* T 18 i 4:3* 15"
YTR ™ 0.8* B 155 0.3* 1.0% 1.3”
ROC 2,387 P 253" 6.4* 15.7" 5.6* 5.8* 1e
T, -1.6(+3.4) T, -2.4(+2.5) T, -15.1(-10.3)
DAY 21/02/72 SURVEY NO.9 22/02/72 23/02/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 8 8 10 10 10 9 6 5 4 4 3 0 3 5 7 4 8 10 10 10 10
Wprn | V SE SE SE S SW | SW | SW | NW | NW | NW | NW | NW [ Nw w SW V V v SE SE SE E vV
Weppn' I 3.0MI-3i0 Y 45 851l 65 (| 5.0 [L45 | 85 100 95 | 95 |85 | 85 | 65 | 45 | 25°| 20 15 .20 45 | 75 [~80 | 50 | 50
h -15.7|-148|-133| 87 | 11 | 15 | 22 | 20 | 24 | 92 |-133 |-143|-14.1|-142 | -165| -176 | -18.7| -204 | -19.1|-148| 96 | 87 | -85 | -79
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ i 2.0" i 05 i 17 0.8" 1.0"
YTR T 0.3* T 2 510> 0.3* T T3
ROC 17 s T e 0.3* 0.5* 1 i 13
T,-6.0(-1.3) T,5-6.0(-1.3) T,30-6.5(-1.0) T,-12.7(-8.1) T,-13.5(-9.0)
WEATHER

18/02/72 — 23/02/72

Warm Front with associated Low Pressure system enters the Great Lakes area on 18/02 and moves slowly east on 19/02. Strong SE winds, rising temp. and overcast with
snow on 18/02. Overcast with snow continuing on 19/02, as winds become very strong N and temp. falls rapidly in the afternoon. Deep Low Pressure centre on the
Atlantic coast moves north on 20/02, drawing cold air over the eastern part of the continent and causing very strong NW winds and very low air temp. in the Great Lakes
area. Warm air trough passes through the region in the evening of 21/02, followed by a Cold Front and a High Pressure cell on 22/02. Moderate southerly winds on 21/02,
change to strong NW on 22/02. Overcast with snow showers on 21/02, rapid rise in temp. and rain and snow mixed overnight, broken to scattered cloud with lake — effect
snow showers on 22/02, as temp. falls during the day. High Pressure cell drifts east on 23/02, as a Warm Front with associated Low Pressure centre enters the area in the
afternoon; light variable winds, become strong SE in the afternoon, with gradual rise in temp., increasing cloud and snow showers.
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LAKE ONTARIO
SURFACE WATER TEMPERATURE [°C)
BY A.RT. SURVEY
DATE:FEB.21,72 MEAN TEMP: 0.7°
ATMOSPHERIC ENVIRONMENT SERYICE
ENVIRONMENT CANADA

IFYGL NO.9
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SURVEY NO. 9 21/02/72 T, 0.7 (:0.4)

Survey is completed as scheduled in marginal weather conditions ahead of an approaching Warm Front. Temp. rises from -9%in the morning to +2%in the afternoon, winds
increase from SE 4 to SW 6, and scattered snow showers occur under broken to overcast cloud cover.

Mean surface water temp. has decreased 0.2° since 16/02 — a normal drop for this time of year.

The surface water temperature pattern shows an increase of ice cover in the northeast basin. Frazil ice and broken pan ice occur in a zone of irregular width and shape in
the northern region of the lake and a wide band of piled up ice is found along the south shore. The central zone of >>1°water has separated into two portions.

These features suggest that broken pan ice, as well as new ice forming in the presence of low air temperatures (-10° to -18° of the previous 36 hours, has been transported
southward across the lake under the very strong northerly winds. : * S S -
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[ DAY 24/02/72 25/02/72 26/02/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 10 8 5 3 7 5 8 10 10 10 10 10 10 8 5 5] 1 5
WDRN V N VvV N N v vV NE NE NW V V E SE E E NE NE N N NW NW W )
WspDp 4.0 9.5 3.5 3.0 2.5 2.5 3.0 4.0 3.5 1.0 2.0 3.0 1.5 4.0 3.5 5.0 4.0 4.0 4.0 55 5.0 7.5 45 4.5
Ta 8.0 -1.4 8.0 8.0 6.3 6.1 72 teanadi13 2137 | =129 | -10a| 586 4.1 4.5 4.6 4.8 6.1 -6.3 -5.6 -2 -2.0 -6.3 -8.0
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1.2 0.8" 03" T* 0.8~ 0.3
YTR 3.6* 1.3* T* 1.3 T
ROC 2,380 0.5* 188 0.3* e 0.5* 6.6 2B*
T, -7.8(-3.4) T, -8.8(-4.5) T, -5.3(-1.1)
DAY 27/02/72 28/02/72 SURVEY NO. 10 29/02/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 5 0 1 9 10 9 10 10 10 8 10 10 8 10 10 10 10 10 10 10 9 10 10
WDRN SW SwW S S S S S S SW W W SW sSw SW SE SE NW NW NW NW NW \ V SE
Wspp 4.0 4.5 15 5.5 55 6.0 5.0 6.5 50 4.0 6.5 7.0 6.5 3:5 25 1.5 1.0 2.0 3.5 3.5 2:5 35 25 4.5
Ta bl =107 | -13.01 45| 22,1 43 |.04] Q.7 0.7 0.0 04 | 02| 06 17 0.7 0.7 0.4 0.3 0.0 -0.2 0.8 1.3 0.9 0.9
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ His 2.5 15 e 7 il ¢ 1f-i g 1 i
YTR 1 e 1.0* i i s 0.8* 0.5 i
ROC s 0.8* 0.3 T
T Bt} T,05(+4.4) T,5-8.1(-3.8) T,3¢-7.4(-2.2) T,06(+4.5)
WEATHER

24/02/72 — 29/02/72

LLow Pressure centre and a complex frontal system move through the Great Lakes area on 24/02, followed by a High Pressure system late in the day; moderate variable
winds and overcast with snow in the morning, broken cloud with scattered snow showers during the day. High pressure prevails over the region on 25/02, with light to
moderate variable winds and broken cloud cover. Quasistationary frontal system lies south of the Great Lakes on 26/02, spreading cloud and snow showers into the lower
Great Lakes area. A rapidly moving High Pressure cell traverses the region on 27/02, followed by a warm air trough; moderate S winds and clear sky in the morning,

overcast with rapidly rising temp. in the afternoon. A quasistationary frontal system overlies the Great Lakes on 28/02 and 29/02; warm with variable winds, overcast sky
and mixed rain and snow showers.
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NOTE — Frazil ice and broken ice occur in areas where surface
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SURVEY NO. 10 28/02/72 Tw 0.6 (-0.5)

Survey is completed as scheduled in very marginal conditions. A guasistationary front overlies the region, with overcast sky, snow showers and strong SW winds. But air

temp. remains at or above freezing, minimizing lake — effect cloud and precipitation.

Mean surface water temp. is well below normal, due to the generally cold winter.
T,5-8.1(-3.8), na 21 (-2.2).

A large portion of the lake surface, identified as at <0° contains frazil ice and pan ice. However, the >1° mid-lake zone is again unbroken (compare to Survey No.9). This
suggests that, although new ice has been forming, there has been no southward transport of ice from the northeast basin and the Prince Edward County shore during the

preceding days of relatively light winds.
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DAY 01/03/72 02/03/72 03/03/72 i

HR 01 04 07 10 13 16 19 22 o1 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 ;2

CcLD 3 3 4 10 10 10 10 10 10 10 10 10 10 10 10 10 10 8 8 6 4 5 =

WpRN | Vv SW v NE [ NE | NE | NE | NE | NE v NE v NW [ NW [ NW | NW | NW N NW N N NW | NW V

SSED | = aRFa0 I 0T a0 T 50 |70 160 5.5 Wl i26e 95 50 | 75 | 70 | 50 | 60 | 55 | 55 | 45 | 60 | 55 | a5 | 30 35

Ts e 0T e s a2 280 8 33 | 33 1 35 | 74 | B9 | 96 |-104 |41 | 420918407 93 |-109] 124

PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YYZ T 0.3 3.3 76" 0.5 15.2" 0.5 1.0 4.6* 0.8*

YTR T*r T 2.5 1.8* 0.8 7.4* 0.3 23" 0.3 43 0.3 0.5*

ROC 0.3 Biaxl 0.8 1.0 4.8* e 0.5* 0.8* o

T, 0.7(+4.5) T, -5.2(-1.5) T -110(76)

DAY 04/03/72 05/03/72 06/03/72 SURVEY NO. 11

HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 22

CLD 5 6 1 2 8 10 10 10 10 9 8 9 9 7/ 7 7 8 6 6 6 6 5 8 10

Wprn | V v E SE E E E SE | SW | sw | sw W Sw W W w W W Y W W SW S SE

BISPD || 2p 120 026 5.5 B B 50 7.0 0 50 | 665 Bo .| 85 | 95 |1e5 | 105 | 85 | 90 | 25| 25 | 720 ] 720 | 70 | 65 | 15 | as

T, 8500 16106 | B3 ) Bs ) B0 a1 | 15 | 24 | 50| 59| 56 | 59| .82 | 94 |u111| 928|930 126 @25 | 20 | 87 | 82

PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YYZ 0.3* Tris 1.8* it 0.3* 1 i T i H

YTR T 3.0* 0.5* 1.8% T* T

ROC T* 1" 1 ik i T 2.0% Tt [

Ta-10.0(-6.7) T, -5.5(-2.4) T,-10.6(-7.7) T,5-6.2(-27) T,30-6.8(-2.0)

WEATHER 01/03/72 — 06/03/72

A quasistationary front with associated L.ow Pressure centres remains over the Great Lakes on 01/03 and 02/03; overcast and mild, with moderate to strong NE winds and
snow mixed with rain. High Pressure ridge enters the area behind a Cold Front late on 02/03 and remains on 03/03. Strong NW winds and falling temp. in the afternoon of
02/03, cold with moderate N winds, broken cloud and lake — effect snow showers on 03/03. High Pressure ridge moves east on 04/03, followed by a L ow Pressure system
with associated warm air wedge; light and variable winds, become sirong E in the afternoon; rising temp. and increasing cloud with snow showers in the evening. Low
Pressure system moves slowly through the region on 05/03: strong SW winds change to W in the evening; broken cloud with scattered snow showers. High Pressure ridge
moves into the area on 06/03; cold, with strong W winds, broken cloud and scattered snow showers.
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BY ALRT. SURVEY

DATEMAR.6,72 MEAN TEMP: 0.4°

ENVIRONMENT CANADA

ATMOSPHERIC ENVIRONMENT SERVICE
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SURVEY NO. 11 06/03/72 Tw 0.4 (-0.7)

Survey is completed on schedule, as a High Pressure ridge enters the region. Conditions are marginal — air temp. -13° to -8° wind W 7, and broken cloud with a few snow

showers.

Mean surface water temp. has decreased 0.2° since 28/02 and remains much below normal, reflecting the continuing very cold weather.

The su.rface water temperature pattern shows large changes. The zone of ~>1° water has separated and the two halves have shrunk considerably. lce cove'r has grown and
shore ice occurs everywhere. The lake surface demonstrates the effects of the persisting severe winter — air temperatures have remained well below freezing since 01/03;
Ta5-6.2 {-2.7), Ta30 6.8 (-2.0).




DAY 07/03/72 08/03/72 09/03/72

HR 01 04 07 10013 16 19 22 01 04 07 10 13 16 | 19 | 22 01 04 07 10 13 16 19 | 22
CLD 10 10 10 10 4 9 10 10 9 8 1 7 6 6 2 7 9 8 2 4 8 6 1 0
WpRN | SE E SE S SW | SW | sw | sw | sw w w | w W W NW | NW | NW [ NW | NW | W w SW | sw S
Weppy [ 651G DSIRE 0SB0 =95 [hgBulSg Bulve s ik gislia s slwgo 15 | 105 1106 85 |75 | 70 | 50l 30 | 30 | a0 | a5 | 30 | 15
Ta F.6 05 35V 4.8 72 182 lNE. 7l -a8 |22 |08 -39 1 46 | 47| 20| 93 |1e7|-115]|-120]-132|-104| 83 | 67 | 28 | -98
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 7.1% 25" 0.3 T pht 0.3* i o ™ T*

YTR 05* 1.3* T* T 0.8 T T*

ROC 0.5* 1.3* 0.2 T T= 0.8* 0.3* T* T*

T, 2.4(45.1) T, -4.9(-2.5) T, -10.0(-7.8)

DAY 10/03/72 11/03/72 12/03/72

HR 01 04 | 07 10 13 16 | 19 22 01 04 | 07 10 13 16 | 19 22 01 04 07 10 13 16 19 .| 22
CLD 4 7 6 5 1 6 0 4 0 10 9 10 10 9 10 10 9 7 5 0 0 0
Wprn | W Sw w NW [ W | NW | W SW | sw \% B S SE SE S v v % N NW N NE S INES NE
Wepp || 20008 HE36 0 156 50 V6.5 LB 3015 25 405 2.0 | 20-65 | 55 | 60 | 60 | 45| a0 |30 | 20 | 50 | 50 |58 | 45 | 25
T IS -TES T S 8 |6 BURes 2 il 76l 01 |l 15 126 109 a2 |6l 05 | 46 [ 15048 | 20 | o5 | 19 |34 laz | 19 | o4
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ LB B

YTR T*

ROC 0.3* Tt

T, -9.0(-7.0) T, -4.7(-2.9) T,2.0(+3.6)

WEATHER 07/03/72 — 12/03/72

Very large Low Pressure system moves in from the west, drawing warm air into the Great Lakes region on 07/03; strong SE wind changes to SW in the afternoon. Overcast
with snow showers changing to rain showers as temp. rises rapidly. Cold Front, followed by a large High Pressure system, enters the area on 08/03; very strong W wind,
becomes strong NW in the evening; variable cloud cover with scattered snow showers and falling temp. High Pressure centre moves southeast of the Great Lakes on 09/03
and another large arctic High Pressure system enters the region on 10/03. Cold, with light to moderate winds, variable cloud cover and a few snow showers on both days.
High Pressure system moves to the Atlantic coast on 11/03, setting up a flow of warm southern air over the Great Lakes; strong SE winds, overcast sky and rapidly rising

temp. A quasistationary frontal system develops over the Great Lakes on 12/03; mild, with light and variable winds in the morning, moderate NE in the afternoon: broken
cloud, clearing in the afterncon.
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DAY 13/63/72 SURVEY NO. 12 14/03/72 15/03/72
HR of | o0& o7 [ 10 |93 Flis-| a9 e ilvoisogisoreliyg 13- | A6 {8 il a2 01 |08 | 87| 10| 13 18] 19| 22
CLD 0 0 5 9 9 19 | 10 f 10| 10 [ 16 |. 190 [-10 | -90 [ a2} 10 {1018 el an el et e He e
Wprn | NE | NE | NE | NE | NE | NE | NE | NE | NE | NE E £ E SE E E E £ : E SE Vv v —|-se
Wgpp | 245 | 60 [ 60 | 60 | 55 |25 |60 | 20 | 55 | 725 |96 |80 | 725 |65 | 60|60 48 ag’l ae "ast asilvail v an
T 08 | 17 |. 30 | 20 | 07 | 07 |20 | 22’43 | <17 |08 [ 04 |02 02| 04 -6 a6l da 1z ez i5tliyirlhas i Haa
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 6.4* 3.0* 0.3 33 0.3 4.1* 5.6 0.3 T T*
YTR T 2.0* 38" 1.3* T* T* T
ROC 2.0 3.0 15 5.6* 8.4* T*

T,-1.64:0.3) . T,5-5.8(:3:3) ‘T ag-53-1.3) T,-0.7(+0.5) T, 0.0(+0.9)
DAY 16/03/72 17/03/72 18/03/72
HR 01 04 | 072 [ 10} 431 46|19 [ 22 o o8 trorloset a1 22 e e T e e [ e <) P e e
CLD 10 | 10 10 . .30 10 | 3@ 10} el goe | oae b gl - aec s ge it [ ag B 9 9 7 5 7 1
Wprn | SE | SE | sE | se | sE | sE Vv V. | SW | w [ Sw | NW | NW [ NW [ NW | NW | NW | NW | NW | NW | NW | NW | W | NW
Wepp | 20 | 30 { 55 | 40 | 35 | 356 [ 25 | 20 | 20 | 248 | 25428 | 40445 | .30 | 50 |as il ad-ls g1 g5 Bagulss glic sy g
; ol 00 | 06 [ 07 | 18 | 28 | 28 |. 26 | 28 |28 |38 | 18 |24 | 33 [F3xd | 25 [ 22|50 Fasiit el = 3005 4 ool e
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T* T* T*r 8.6 0.3 T T Tr* Tre
YTR T*r 10.4 1.0 T 0.5 T* T
ROC i T 238 T* T* T* T*

T, 1.7{+2.4) T,2.3(+2.8) T, 2.2(:20)

WEATHER

13/03/72 — 18/03/72

A High Pressure system moves east across Quebec on 13/03, while the quasistationary front remains in the lower Great Lakes area; strong NE winds with overcast sky,

snow and rain mixed in the late afternoon. Low Pressure trough prevails over the Great Lakes from 13/03 to 17/03. Strong E winds, mild and overcast with snow and rain

mixed on 14/03; light to moderate E and SE winds on 15/03 and 16/03 with overcast sky and mixed rain and snow showers. Cold Front enters the upper Great Lakes area

on 17/03, but lower Great Lakes remain in warm air: overcast with light SW winds in the morning, moderate NW in the afternoon. Cold Front passes through the lower
Great Lakes area on 18/03, followed by a High Pressure system: strong NW winds, falling temp. and gradual clearing during the day.




39

e BT I T I
r -I"' n’r v o~ :r}w bie n']w -J' ‘.‘a.
i 5 |
| | 1
| ]
o e o e e o o E T e (N ST (SN ST S S S S S SRR S
4 |
1 | X - £
LAKE ONTARIO
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| NOTE — Transport of ice southward from northshore under strong
' northeasterly wind. =
Bits of ice occur in areas where water temperature is
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SURVEY NO. 12 13/03/72 T, 04 (-0.8)

The survey is completed as scheduled. Weather conditions are good during the day — air temp. -2°to -0.5°, broken cloud, winds NE 6 — 7.

Mean surface water temp. continues to decrease and is much below normal.

The weather conditions of the preceding 48 hour period have created an unusual surface water temperature pattern. Air temp. has remained above freezing from the
afternoon of 11/03 through to late in the evening of 12/03, and winds have been NE 5 — 6 since the afternoon of 12/03.

As a result, a narrow twisting zone of >>1°water has reappeared throughout most of the mid — lake region. Large amounts of ice have broken up along the north shore and
along the edge of the ice pack in the northeast basin. The strong NE winds are moving the broken ice southward into areas of warmer water and a temporarily chaotic
temperature pattern is created in the eastern region of the lake. : '
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DAY | 19/03/72 20/03/72 SURVEY NO. 13 21/03/72
HR o1, | o8 | or-| d0 |13 16 | 29 [ 22 | ot | o8 [ o7 | 30 i 30|60 a9 i ez g o O 0 S 3 el o 22
CLD 0 0 0 0 1 5 0 5 10 | 10 9 9 1o 1" 10 4 75 10 |9 10 | 8 9 10
Worn | NW | V| NW | NW | NW | W v v S S v S Vv Vv Vv NE | NE | E E | NE| E d E
wepp | 35 | 25 [ 28 | 20 20 |25 | 25| 15 | 057057 05 80 |20 || 15 |90 8 w6 | Te || 40 aats 56 sl ie 0 NED
Ty 84| 94 [a06] 61 ) 36 )28 a2 56| 78| 724\ B2 dpFz2 | 25 Ty 1l 82 oy |02 ga 8IS A NINA SIS SO E G
PPTN | -01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T
YTR oy T T
Roc | T i
T,6.3(6.3) T,-1.9(-21) T,5-09(-0.4) T,30-4.9(-2.0) T,2.3(+138)
DAY | 29/03/72 23/03/72 24/03/72
HR o1 | o8 | o7 | 10 13| 16 | 29 |-22 | o1l o8 | 07 | w3 ldec] g9l 22 Fa e e 0 S T e SN 2
CLD 8 to | 10 | 1ol 1ot s ome | fe . 1ol Mol 1D ek e ol el ere Sl e SISl e S S|e 9 9 7 7
Wprn | E E E V | sw | sw | sw/|sw/|sw/| v | Nw|[Nw|Nw|NW|NV]| N | NW|[NWV]|NV]|NW/|NV|NW|NW/| NW
Wepp | 25 | 40 | a0 | 35 | 80 | 90 | 80 | 75 | 70 |75 | 75 | 35 | 75 |['7.0 |70 7o dies SRS A T6n s S SIe 0N
Ty 37| asg | a8 | 65'] 35 | 15 | o6 | 64 | 02| 02| 15| 2o 24 | 26l 3] "S5 STl 44l AN S B S AR G| Ry |G S
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-
YYZ 4.6 4.3 3.0 T2.0 1.3* 20 0.8 T ™ T T
YTR 15 18 135 3.6 0.8* 1.3% 3.0* 1.0 7.3 1.0 05* T* 1.3*
ROC 36 1.8 0.5 T T 1.3 0.3* 1.0* 0.3* 0.5* 0.3*
T,3.2(+2.5) T, -1.9(-2.9) T, -5.0(-6.3)
WEATHER 19/03/72 — 24/03/72

High Pressure system prevails over the Great Lakes on 19/03 and 20/03. Light NW winds, clear sky and cold on 19/03. Light and variable winds, broken cloud and
moderating temp. on 20/03. A quasistationary frontal system develops in the region on 21/03, as a complex Low Pressure system approaches from the southwest;
moderate E winds, broken cloud and rising temp. with scattered showers in the afternoon. Complex Low Pressure system deepens over the Great Lakes on 22/03;
moderate E winds in the morning, strong SW in the afternoon; overcast with continuous rain changing to snow in the afternoon. Low Pressure system moves slowly east on
23/03, as a large arctic High Pressure ridge builds over the region. Strong NW winds and falling temp. on 23/03, with overcast to broken cloud cover and snow showers.
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SURVEY NO. 13 20/03/72 T, 0.3 (-1.0)

Survey is completed as scheduled in good weather conditions — broken cloud, very light and variable winds, air temp. -1°to +4°

Overnight to 29/03 conditions are ideal for rapid cooling of the lake surface — air temp. 6°to -8° clear sky and very light winds. As a result, a thin layer of ice forms over
the northern third of the lake, and in the open water areas the surface temperature is very low.
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DAY | 25/03/72 26/03/72 27/03/72 SURVEY NO. 14
HR 01 | 04 ] 07 | 10 | 13 | 16 | 19 | 22 | a1 | o4 | 07 |90 [ 13 | 16 118 2zl nre ol sl S s e
CLD 4 5 1 4 4 6 1 0 0 0 0 0 0 0 0 0 0 0 0 6 6 7 2 3
Wpgn | NW | NW | NW | NW [ NW | NW [ NW | NW [ NW [ NW | NW [ NW [ NwW [ Nw | w [ w | ow [ ow [ nw | onw | onw | onw | aw | oaw
Wepp | 35 | 35 | 35 .|"35 | 65 | 70 || 45 50 | 40 | 50..'50 [ 75 | 86 105 725 | e5 el Vs e ilcol i caniiasal i
Ts 80| 96 |-100| 54 | 33 | 22 { 45| 67 74t 78 | 85 a7 | 20 [ 11| 3ol 4z | 34| 54l 56 il e e
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
YYZ
YTR 1.0
Roc | 1.0+ 0.8* T* T*
T, 6.2(-7.7) T,4.7(6.5) T, -3.7(5.7) T,529(42) T.30-321-16)
DAY | 28/03/72 29/03/72 30/03/72
HR 01 | 04 | o7 [ W0 | 13 | 16 [ 1822 | o1 (o4 | o7 | 10 | 13 16 | 19 .| 22 | ~ortoel torill 10 ey [N aelll e | =
CLD 9 8 4 4 0 0 0 0 0 0 1 5 9 9 9 o [ s O 9 9 7 4
Wpen | N N | NwW | N Nnw | Nw |V Vv Vv Vv v | NE | E E E E | SE | sw |sw | v [sw /| w | sw/| sw
Wspp | 40 | 3.0 | 35 | 45 | 40 | 40 | 35| 25 | 3p'| 25 [\28 |20 | 65 | 55 |1 6ol s5 185 [ eshbcillFcsa el all g s
T, 39| 45| 61| 16| 06 | 20 | D2| 24| 33| 48 | 37 | 48 | 57 | 56l 3 it s e 5 i antlaat e as e anling onies n i
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-
YYZ 0.5 T T*
YTR T 0.3 Tr=
ROC T* T+ 1.0 i 0.3
T4 20(-43) T4 1.0(-1.5) T,2.8(0.0)
WEATHER

25/03/72 — 30/03/72

Large High Pressure system enters the Great Lakes region on 25/03 and prevails until 29/03; moderate to strong NW winds, mostly clear sky with short cloudy periods,
scattered lake — effect snow showers and continuing below normal air temp. Large Low Pressure system with a warm air trough approaches the Great Lakes from the

south on 29/03; light and variable winds, become strong E in the afternoon, as temp. rises rapidly and cloud cover develops. Low Pressure system moves into the region on
30/03; strong SW winds with overcast to broken cloud cover and rain showers in the maorning.
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SURVEY NO. 14 27/03/72 Tw 0.3 (-1.1)

Survey is completed as scheduled. Weather conditions are fair — broken cloud, winds NW 6, air temp. SR e ot

Mean surface water temp. remains much below normal, due to the continuing very cold weather. Air temp. has remained below freezing since 23/03.

Ice cover in the northeast basin has decreased. Break — up of the solid ice cover has occurred due to the generally strong winds prevailing since 22/03. But the low air

.temlp. has prevente(()i melting of the ice at the lake surface. Fine frazil ice and bits of broken ice occur in the northern half of the lake, where the surface temperature is
indicated to be <Q°.
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DAY | 31/03/72 01/04/72 02/04/72
HR 01 | o4 | 07 {10 | 93 | 6. [“18 | 22 ) tof ] ‘g | o7 o 13 | 16| 18 | 722 o1 L. 0a L ni ]l e | 93] 18 | 19 | Boo
CLD 9 1 0 0 0 1 4 3 1 10 | 10 4 4 7 9 10 9 8 10
WpRN | SW | S | sw | w W % % v v RiL I SSE v v Vv W | SW [ SW [ SW | SW [ SW | sw | W | sw | sw
Wspp | 45 | 15 | 15 | 35 | 40 | 30 | 20 | 20 | 20 | 05 | 25 [ 45 | 40| a0 | 60| %65 | eo | a5l 4ol Gl -uiuagme_ il or
1 0.7 | 1.1 |5 1 20 | 44 | 48 | 150} 04 | 13| 26| 1364 |6 | 58 [ 288 INgE sy v g 58 g il I aTs e s G e
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-
YYZ 1325 1.0 i
YTR 0.3 2503 1
ROC 1.3 1.0
T, 1.3(-1.7) T,2.3(-1.0) T,1.7(-18)

| DAY | 03/04/72 04/04/72 05/04/72
HR 01 (04 | 07 | 10 | 13 | 96 | 19 |22 | 01| 04 | 07 | 1o | 13 | 6| e | 22 [ 'ioy | Vontl o | tn | el e S
CLD 10 8 1 5 5 8 7 2 10§ 107 %0 | 10 8 4 0 1 5 2 9 7 7 0 1 0
WpRN | SW | W W | NW | NW | W Ao B SRR R v V. | NW | NW [ NW | W S S | sw | NW | NW | w W | sw
Wsep | 45 | 35 | 35 | 65 | 55 | 45 | 25 | 25 | 3.0 | 40 | 25 | 45 | 75| a5 | 80| a5 |25 [van | fss i 5l tiieclili: -G =
T, 06 | 02| 04|32 | 50 | 54 | 28 | 08 | ©7 |47 | a7 '| 11 | s | i | a3ty Ssih s es ool e n e
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ L 23" T 0.3* T
YTR T i g ™ 2.0 T* P
ROC 1.81 23" T T 0.3"

T, 2.2(-1.6) T,05(-35) T,-15(5.7)
WEATHER 31/03/72 — 05/04/72

Unsettled weather prevails over the Great Lakes from 31/03 to 04/04, as weak Low Pressure centres drift northeasterly through the region, producing cloud, some
precipitation and occasionally strong winds. Cold Front, extending south from a Low Pressure centre over Hudsons Bay, moves east through the area on 04/04; light and
variable winds in the morning, strong NW in the afternoon: overcast with snow showers during the day, clearing with falling temp. in the evening. A weak trough drifts
across the Great Lakes on 05/04, causing broken cloud with snow showers: ternp. remains well below normal.
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DAY 06/04/72 07/04/72 SURVEY NO. 15(P) 08/04/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 7 8 10 10 10 9 10 6 4 5 5 5 5 5 3 4 0 1 1 0
Wprn | W w v Y N N N N N N N NE NE NE Y NW | NE N NW N NW | NW | NW W
Wspp 1.0 1.9 2.0 4.0 45 4.5 4.0 5.5 5.0 5.5 h.5 V 8.0 50 3.5 3.0 55 6.b 50 b5 5.5 b5 7.0 55 5.5
Ta 2.8 -3.4 28 2.5 4.3 4.8 -5.0 6.7 81| -119)|-115| -74 5.7 4.6 5.0 6.5 -76 | -100 | -10.2| 6.7 3.4 2.0 3.3 5.2
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 2.8* 41"
YTR 28" 2.0*
ROC 18* 12" 1.0* 03" 7 i T T

T, -4.0(:95) T, 260123) T ,=-02(42)¢ T 5516025} T, 6 1(-11.1)
DAY 09/04/72 10/04/72 11/04/72 SURVEY NO. 16(P)
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 07 10 13 16 19 22
CLD 0 0 0 1 0 0 1 2 9 6 6 8 10 10 10 10 9 7 2 1 1 4
WpRn | NW | NW | Nw w NW W W sw w SW | sw w SW | sSw | sw S SE Vv v N NW [ NW | NW | NW
Wspp 6.0 5B 45 5.5 7.0 7.0 55 4.0 3.5 2.5 4.0 2.0 5.0 45 2.0 2.0 1.0 1.5 1.5 3.0 5.5 6.5 3.5 2.5
s £3| 65| 64 | 11 39 .| 4 Tt B I T W e T o R et 58 I 6.1 45 3.1 2.8 1.9 2.2 6.9 98 | 102 67 3.7
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ | flis s 0.3 0.2
YTR 4.1
ROC 17 iT* T 6.4 17

T, -1.1{6.3) T,2.6(-2.8) T,55(:02) T,5-3.2(8.2) T,3q-1.0(-2.9)

WEATHER

06/04/72 — 11/04/72

A quasistationary front develops south of the Great Lakes on 06/04 and is pushed slowly southward by a large arctic High Pressure ridge on 07/04. Moderate N winds,
overcast with snow and falling temp. on 06/04; strong N and NE winds, scattered cloud and very cold on 07/04. High Pressure continues to dominate over the region on
03/04 and 09/04, with strong NW winds, low temp. and scattered cloud. High Pressure centre moves to the southeastern U.S.A. on 10/04, bringing warmer southerly air to
the Great Lakes region; light to moderate SW winds and broken cloud with a few snow showers. Weak Low Pressure systems traverse the area on 11/04, followed by a High

Pressure cell moving in from the north in the afternoon; light and variable winds and overcast with rain in the morning; moderate NW winds and clearing sky in the
afternoon.
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SURVEY NO. 15 (P) 07/04/72

Scheduled for 04/04, the survey is delayed until 07/04 by bad weather. The flight on 07/04 is incomplete, due to equipment failure.

After an outbreak of arctic air on 06/04, severe winter conditions prevail over the region — strong NE winds and air temp. -8°to -5° Surface water temp. remains very low
because of the abnormally late persistance of winter. Fast ice cover has decreased, but due to the low air temp. and lack of solar radiation, energy for melting the ice comes
largely from the lake waters. Overnight air temp. of -12°%and freezing daytime temp. is causing the formation of new frazil ice.
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| SURVEY NO. 16 (P) ; 11/04/72
1

q Scheduled for 10/04, the survey flight is delayed by equipment malfunction. On 11/04 weather conditions are marginal, as a Low Pressure system moves through the area
| in the morning. The survey is terminated half way, due to low — lying condensation fog over the lake, produced by moist warm air in contact with the cold water.

Surface water temp. appears to be too high. It is possible that the sensor is detecting heat from very thin fog immediately above the water surface.
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DAY 12/04/72 SURVEY NO. 17 13/04/72 14/04/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 7 8 5 1 1 8 9 9 10 10 10 10 8 10 10 10 10 7 9 1 2 2
WDRN N N N Vv V E E E E E SE SE SW NW NW NW NW N NW N V \% S E
Wspp 15 1.0 2.0 2.5 3.0 6.0 45 6.0 6.0 6.5 8.0 5.5 1.5 8.0 b 7.5 6.5 5.5 4.0 25 35 6.0 3.0 45
Ty 1.5 0.4 0.9 8.0 1120k 105 7.6 6.1 58 5.7 6.1 7.4 143 116 7.8 5.9 4.1 3.0 3.7 6.3 89 8.7 54 4.3
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T 12.2 1.8 T
Yia 5.3 56 ]
ROC 10.4 2.3 T

T,58(-0.1) T,5-1.3(-7.0) T, 30-0.9(-3.0) T, 7.2(+1.5) T,56(-08)
DAY 15/04/72 16/04/72 17/04/72 SURVEY NO. 18
HR 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 8 10 10 9 10 10 8 7 0 5 10 10 10 10 L 10 10 5 5 5 2 2 1 1 0
WDRN E E E S S V V W w W V V E E NE N N NW w w NW NW W NW
Wspp 35 3.0 3.0 4.0 4.0 4.0 3.0 2.5 1.0 2.0 2.0 2.5 4.5 5.5 3.5 5.0 4.0 3.0 6.0 15 85 95 7.0 35
T3 3.9 5.4 54 8.5 10.0 8.3 6.9 5.0 2.6 11 2.1 4.3 6.9 7.0 6.1 5.0 39 23 5.0 1027 123 | 13.0 9.1 56
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 3.3 0.8 T 5.6 5.3
YTR T 2.0 0.3 0.3 6.6
ROC 2.3 1.3 0.3 79 0.8 T

T_6.7(10.1) T, 4.4(2.4) T,79(+08) T,56.0(-04) T, 300.1(-3.3)

WEATHER

12/04/72 — 17/04/72

Generally high pressure prevails over the Great Lakes region on 12/04; light and variable winds, variable cloud cover and seasonal temp. Low Pressure system with a
complex trontal structure, followed by a High Pressure ridge, moves through the area on 13/04. Strong E and SE winds with overcast sky and 1ain in the morning, strong
NW winds with overcast sky and scattered showers in the afternoon. High Pressure ridge moves east on 14/04 and is replaced by a Low Pressu: ¢ system on 15/04. Moderate
winds with broken to overcast cloud cover and rain on 15/04. Another Low Pressure system passes through the lower Great Lakes area late on 16/04, with associated
overcast sky and rain. High pressure builds over the Great Lakes from the southwest on 17/04; strong NW winds, scattered cloud and seasonal temp.
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SURFACE WATER TEMPERATURE (°C) .
BY ART. SURVEY
DATEIAPR.12/T2MEAN TEMP: 1.3°
ATMOSPHERIC ENYIRONMENT SERVICE
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SURVEY NO. 17 12/04/72 s 1.3 (-0.9)

After two partial surveys, this survey is flown in order to obtain complete coverage of the lake. Weather conditions on 12/04 are fair — light and variable winds, scattered
cloud, air temp. 8°to 12°

Mean surface water temp. remains well below normal and some ice is still present in the northeast basin.

Near — shore shallow water warming has started in response to the milder weather of the preceding three days. A long tongue of < 1°water protrudes from the northeast
basin into the central region of the lake. This suggests recent melting of ice that has been carried out into the lake from the northeast basin.
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: SURVEY NO. 18 17/04/72 T, 1.9(:07)
. Survey is completed as scheduled. Weather conditions are fair, as a High Pressure centre builds southwest of the region.
L Mean surface water temp. has increased 0.6°since 12/04. The weather during the preceding five days has been seasonal, but mainly cloudy. Therefore, much of the increase
(slightly greater than the seasonal normal of 0.4°) can be attributed to the relatively high air temp. and clear sky on 17/04.

The surface water temperature gradient is very flat, typical of early spring. Shallow water warming is evident along the shores. However, remnant ice floes and some fast ice
are still present in some bays in the northeast corner of the lake.
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| WEATHER

DAY 18/04/72 19/04/72 20/04/72
HR 01 04 07 10 13 16 19 22 o1 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 1 2 1 1 4 4 0 8 3 10 10 10 10 10 10 10 10 10 10 9 1 0 0
Wprn |V v SE SE S SW | SW | sw v v Y, N Vv N NE | NE | NE | NE | NE | NE | NE | NE | NE w
Wenn R Z0RIE oI 5E i as a5 8 ol IR 3sp e 25l i s e | as 35 g |eb |50 | be (tq0 | 55 |60 | 70 | 70 | 60 | 25 | 25
T, 3.9 [P &r lfatieiog 1171 | 194 |1 150 [i129 [102 |84 | 89 (128 |17 | 68 |.46 | 41 | 41 | 39 |.39 | 57 |87 | 109 ] 8.1 1.3
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T 1.8 4.1 0.8 T
YTR T 1.5 i 5.1 T
ROC T 0.3 0.3 8.4 1.0

T, 10.6(+3.3) T, 8.4(+0.9) T,5.8(-1.9)
DAY 21/04/72 22/04/72 23/04/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CcLD 0 0 0 0 0 7 8 9 10 10 10 10 10 10 10 10 10 9 10 8 5 8 4
WpRN | V N N £ SE | SE E = E E E SE | SE SE SE S S Y} SW | sw | sw W W Vv
Wepn IR .5l s i 0 i B5 Sisa s iee iS4 nNlEAn 60 |lis5 | 80 (W90 70 | 65 | 458 | 35 | 35 [ 35 | 45 | 50 | 70 | 65 | 20 | 3.0
RalEe B e 4l o lee 0l s 40 ls a3l ool a4 i ss 59 650 |44 | 572 |57 | 53 | 57 | 56 | 72 | 95| 94 | 72 | 48
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19
YYZ 25 0.8 i T
YTR 0.3 4.3 1.0 0.3 T 7
ROC 3.6 13 T T 0.3

T,4.6(-3.3) T,5.0(-3.1) T, 6.8(-1.5)

18/04/72 — 23/04/72

Warm fair weather continues in the Great Lakes area on 18/04, as the High Pressure ridge drifts east. A guasistationary front develops over the lower Great Lakes and small
Low Pressure centres travel through the area along the front on 19/04 and 20/04. Light and variable winds in the morning of 13/04, become strong NE in the afternoon
and continue on 20/04. Overcast with rain during this period. High Pressure ridge moves in late on 20/04 and remains cver the region on 21/04; cool with variable
moderate winds and clear sky. Low Pressure system with a warm air trough approaches the Great Lakes from the southwest on 22/04 and remains in the area on 23/04.
Strong SE winds on 22/04, moderate S overnight, then strong SW on 23/04. Overcast to broken cloud cover with rain diminishing to showers in the afternoon of 23/04.
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i DAY 24/04/72 25/04/72 SURVEY NO. 19 26/04/72
HR o1 | oa | o7 | 10 ] 13 | 16| 19| 22 | o1 |04 |07 |20 | 13| 16| 19 | 22 | 01 [vos | o7z |10 | 13 |16 |19 | 22
oo | 10| 2 |9 e "y |72l |¥sr [0al (073 [l6te FiSvgT o] [ Eoli Soll Bial Ml = o 5
: WDRN SW W NW NW NW NW NW A" N N N N N NW NW N W W W w W NW V NE
Wepp | 30 | 25 | 10 | 45 [ 40 [ 50 |50 |40 | 35 | 35 | 55 50 | 55 |55 | 40 | 40 | 20 |25 |[Fs0 iae |is5 Pes a0 | 25
T, 46 | 26 | 32 |62 | 74 l 68 | 52 | 26 "o7 | 08 [ 02 |'zs [fasl [Nesiilfisy 19 sl 55 | iaargiliacilSariites | 24
PPTN | 01 | 0107 07-13 1319 19-01 0107 07-13 13-19 19.01 01-07 07-13 13-19 19-
T il T
YTR | T T T 05
: ROC T
T, 4.8(:3.7) T.25(62) T.z5462.7) Tiaq2al20) T, 4.3(-4.6)
DAY | 27/04/72 28/04/72 29/04/72
| HR o1 o8 | o7 | 1013 [ 18 | 10| 22 |01 [Proa [0z Prag |V13 [Mids |thel [Nz Moy [B¢os [ioz [0an Wha [N TieTe) | 22
| cLD ai ] oo Uoat e 1% e 150 [Fel [P el Mgl Plgs 1 ol 1R 1E R o TR 1l [Pal [VeE el (9 gi 0o (Rl |dalleal | ce
WDRN N N N NE V w SW w W W W SW Y W W NW N V V vV Vv Vv S
Wspo | 20 | 25 | 35 | 30 | 30 | 40 [ 25 | 20 | 25 | 25 | 30 | 55 |60 | 85 |55 [ 40 |30 |20 | 20 | 30 | 35 [ 40 | 30 [1\0
T 15| 13| 24 | 76 | 96 | 98 | 72 | 35 | 09 | 09 | 30 [ 104 [ 139|165 [ 131 | 79 |52 | 24 | 63 | 126 | 146 | 146 [ 117 | 65
PPTN | 01 | 0107 07-13 13-19 19.01 0107 07-13 13-19 19.01 01-07 07-13 1319 19-
YvZ
YTR
ROC
T,5.0(4.1) T,8.1(-1.2) T,9.2(:0.3)
WEATHER 24/04/72 — 29/04/72

Very large High Pressure ridge moves into the eastern half of the continent on 24/04; light to moderate NW winds and broken cloud with scattered showers. High pressure
continues over the eastern part of the continent until 01/05. Mostly clear sky and below normal temp. during this period.
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SURFACE WATER TEMPERATURE [°C)
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DATE.APR. 25, 72 MEAN TEMP: 1.9°
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ENYVIRONMENT CANADA
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SURVEY NO. 19
Survey is postponed from 24/04 due to weather. On 25/04 conditions are very good — clear sky, wind N 5, air temp. 3°to 6°

Mean surface water temp. shows no increase from 17/04. Mostly cool and cloudy weather, prevailing since 19/04, has retarded warming of the water. Furthermore,
overnight from 24/04, air temp. has been at or near freezing, with a clear sky and N winds.

The surface water temperature field shows very little advance in shallow water warming. Near shore the water temp. ranges from 3°to 6°, which is comparable to the air
temp. range. Most of the lake surface remains at <2° The Niagara R. plume is very cold, at < 1°.
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DAY 30/04/72 01/05/72 SURVEY NO. 20 02/05/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 0 0 0 1 2 7 8 6 3 3 8 10 10 10 10 9 10 10 10 10 7 10 10
WpRN | NW SW V \% SW N S \" E SE SE S \' Vv \ Vv E E E
WgpD 05 0 0 2.0 3.5 4.5 0 1.5 0.5 0 0 2.5 25 1.5 3.0 35 3.0 2.0 3.0 35 55 45 45 45
T, 3 1.1 5.9 15.7 {1 18.001 1hh | 4] 10.9 9.4 8.1 10.9.1 16.3 1155 | 163 | 146 | 132 1126 1123 1300118101 176 | 15911332 | 113
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T T 6.1 3.3
YTR T T 10.2 i
ROC T 0.3 48 4.1 3.0

T, 10.6(+0.9) T,13.1(+3.2) T,57.4(-1.9) T_303.9(-2.7) T, 14.0(+3.8)
DAY 03/05/72 04/05/72 05/05/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 8 8 8 7 6 7 0 7 6 10 10 10 10 10 10 10 8 5 1 2 1 0 0
WDRN \Y SW SW SW SwW W w NW W NW N N N W N NW NW NW NW NW NW NW \" W
Wgpp 3.5 8.5 45 45 5.0 6.5 4.0 3.0 2:0 2.0 25 3.0 25 35 45 4.0 4.0 45 4.5 7.5 6.0 15 3.0 20
i 111 ] 115 1 1154 434 | 165 T631 143796 8.7 6.9 8.0 9.6 9.4 8.7 7.6 6.7 6.3 5.6 67 | 120 | 143 1143 1 115 | 69
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 5.6 T
YTR 19.3 1.0 0.8 6.6 4.1 0.3
ROC 6.9 0.3 4.1 0.3 1.5 1.0

T, 13.1(#2.7) T,8.2(-2.4) T,9.7(-1.1)

WEATHER 30/04/72 — 05/05/72

High Pressure ridge over the Great Lakes begins to weaken on 30/04; calm, fair and warm. A quasistationary frontal system develops over the area on 01/05, as a Low
Pressure system approaches from the west; calm with increasing cloud in the morning; warm and overcast with showers and light E winds in the afternoon. Low Pressure
system moves slowly through the area on 02/05 and 03/05. Moderate variable winds, becoming moderate E on 02/05, then moderate SW on 03/05. Warm with overcast to
broken cloud and heavy showers on both days. Overcast sky, light N winds, showers and cooler on 04/05, as Low Pressure system moves slowly eastward. Large High
Pressure system builds over the eastern part of the continent on 05/05, bringing moderate to strong NW winds and clearing sky to the Great Lakes region.
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SURVEY NO. 20 : 01/05/72 Tw 25 (-1.2)

Survey is completed as scheduled in deteriorating weather conditions, ahead of an approaching Low Pressure system.

Mean surface water temp. has increased 0.6° since 25/04. This is close to the normal seasonal increase of 0.5°. The weather has been relatively cold during the preceding six
days [T g 7.4 (-1.9)], but the lake surface has abosrbed a large amount of solar radiation under a mainly clear sky. However, the mean surface water temp. remains well

below normal, in line with the generally cold weather of the previous month [(T,303.9 (-2.7)], and the late dissipation of ice.

Shallow water warming has progressed considerably since 25/04. The 4° isotherm, with the associated development of a strong temperature gradient, is present along the
entire shoreline. Near the shore the water temperature ranges from 4° to 9% The <2°surface water area has decreased. Niagara R. waters, at <2°, indicate that ice may still
be melting in Lake Erie. !
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Low Pressure system, followed by a Cold Front, moves through the Great Lakes area on 06/05; warm with strong S winds during the day, strong W winds in the evening;
rn Ontario on 07/05, as weak Low Pressure centres traverse east along a quasistationary front just
south of the lower Great Lakes. Strong NW winds in the morning of 07/05, light and variable during the day, become moderate E on 08/05. Cool, with broken cloud and
showers along the south shore of Lake Ontario during this period. High Pressure system moves slowly south on 09/05; cool, with strong NE winds and scattered cloud.

overcast with showers. Large High Pressure system builds over northe

High Pressure centre is situated over the Great Lakes on 10/05; cool and clear with stron
11/05; moderate to strong SW winds in the morning,

g NW winds. A weak frontal disturbance moves south through the region on
strong NW in the afternoon; scattered cloud with isolated showers.

DAY | 06/05/72 07/05/72 08/05/72

HR 01 | o4 07 | 10 | 13| 16 | 19| 22 | o | 04 | 07 | 70 | 13 | 6. 18 il Gl e e e e e

CLD 0 2 9 + [ A (o R A 9 100 I A0 T o 6 8 6 8 9 9 4 6 g '] 10| 10

f Wprn | SW | S | SE | s S |sW | w [ w |NW |[NW [NW [ N V [ sw | s V | NE | NE | E E E .f SEw] - E E

‘ Wspp | 10 | 15 [ 30 165 7p [-685 | 60| 55 | 65 | 60 | 65 |30 |iZal o il 55 i s a5 e e e T N

T, 57 | 46 | 7.8 | 126 [ 13.7 | 196 | 18.1 | 135 | 94 | 65 | 50 | 67 |94 |'sag | 78 |67 | 28 | 45 | 58 | 96 1109} 02l st | a;

PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YYZ 1.0 1.0 T T

1 YTR 2.5 73 T

ROC 0.8 1.8 T T 0.8 T 2.0 0.3 5.1

T, 12.0(+1.0) T, 7.6(-3.6) T,8.0(-3.4)

DAY | 09/05/72 SURVEY NO. 21 10/05/72 11/05/72

HR 01 | 04 (07 | 70 | 13 | 16 | 19 | 22 - L.01 |04 | 07 | 70 | 13 | 96 | 19 | 225k pislcof ooz Lol Nl tn il =

CLD 8 6 3 3 3 9 0 0 0 0 0 0 0 2 3 6 1 0 0 0
Wprn | NE | NE | NE | NE | NE | NE | N N N | NW [ NW | NW | NW | NW [ NW | N |SW | SW |sw [sw |[Nw [ Nw | N | nw

| Wspp | 60 [ 45 | 60 [ 65 | 65 | 55 | 45 | 5.0 |55 | 50 | 50 | 7o | 75 | 65 | 50 | 40930 | 30 | sa | 85 |ias L asiicoll =0

T 68 | 61 | 76 |10.4 {129 | 13.7 | 105 | B7 | 67 | a2 | 57 | 108 {131 | 137 |13 | 68 | 44 | 56 | 76 1151 | 202 iecl a5 75

PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YYZ

;‘-i YTR T T

i ROC | 25 1.3 T

% T,95(-20) T,59.1(-19) T 55 7.2(-1.2) T,9.1(-2.7) T, 11.7(-0.3)

: WEATHER 06/05/72 — 11/05/72
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LAKE ONTARIO
SURFACE WATER TEMPERATURE (°C)
BY AR.T. SURVEY
DATE:MAY 9,72 MEAN TEMP: 2.9°
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SURVEY NO. 21 . 09/05/72 T, 2.9 (-15)

Sgheduigd for 08/05, the survey is delayed by showers over the south half of the lake. Weather conditions improve on 09/05 — scattered cloud, winds NE 6 — 7, air temp.
8 to 14",

= e

Mean surface water temp. has increased 0.4°since 01/05; this is only half the normal seasonal increase expected at this time in the heating phase. The retarded warming up
of the lake is due to the cool weather [TaS 9.1 (-1.9), Ta30 7.2 (-1.2)], and the mostly cloudy conditions that have inhibited solar radiation.

==

i1l The surface water temperature pattern is relatively unchanged from 01/05. The 4° isotherm has advanced slightly further into deeper water, and the shallow water
I temperature range is nearly the same. One significant development is the impending separation of the << 2°zone of water into two portions.
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* DAY 12/05/72 13/05/72 14/05/72
. HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 0 0 0 0 0 0 0 0 0 1 0 2 2 g 10 10 10 2 10 2 8 6
WDRN N N w SW Vv Vv SW SwW W SW SW | SE SE SE Vv S Vv SE S SW SW S SE SE
Wspp 3.0 1.0 1.5 3.0 4.0 45 3:5 1.5 1.5 05 0.5 4.0 45 4.5 3.0 4.0 3.0 4.0 4.0 45 5.0 6.5 3.0 3.0
T, 6.3 5.0 8.0 14.2 | 170 | 183 1156 | 10.4 7.8 4.8 10,0 1196 [ 21.7 | 239 | 20.2 | 180 | 14.1 | 13.2 { 1351 165 | 174 1 2001176 | 148
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
?_15 YYZ T 1.0 13
YTR 0.5 T
ROC 0.8 33 0.3
[ T, 11.9(-0.3) T, 15.8(+3.4) T, 16.0(+3.4)
DAY 15/05/72 16/05/72 17/05/72
: HR 01 04 07 10 13 16 19 T 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
& CLD 4 9 10 10 10 9 7 8 10 5 10 10 9 9 4 10 10 10 10 9 2
WDRN S E SE SE S S Vv Vv NW W NW NW N Vv NW V NW NW NE Vv V Vv SE
Wspp 25 3:0 3.0 4.0 1.0 2.0 20 1.5 0 0.5 2.0 2.0 3.5 3.0 2.0 2.5 15 2.0 2.0 05 25 3.0 20 15
Ty 141 | 139 1 143 | 154 1 176 | 168 | 13.7 | 128 | 126 | 124 | 126 | 143 | 17.6 | 165 ] 152 | 13.00 B 112801 §2 201152106 951 8.7 5 6 S e 5t
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
¢ YYZ 25 41 i B i § T 0.3 3.6 2
YTR 4.3 0.8 3.8 1.5 3.6
ROC 0.5 12.4 2.8 0.3 T
T,148(+2.0) T, 14.3(+1.3) T, 14.7(+1.5)
g WEATHER 12/05/72 — 17/05/72
j High Pressure centre moves southeasterly across the Great Lakes on 12/05, giving light to moderate winds, clear sky and seasonal temp. Warm Fronl approaches the region

from the west on 13/05; warm, with light to moderate SE winds and increasing cloud in the evening. Low Pressure centre enters the area on 14/05 and stalls over the Great
Lakes on 15/05. Generally unsettled weather persists in the area on 16/05 and 17/05 also. Above normal temp., light and variable winds, broken to overcast cloud cover
and scattered showers during this period.
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DAY | 18/05/72 19/05/72 20/05/72 vl
HR 01 04 | 07 10 | 13 16 19 [ 22 | 01 | 04 | 07 10 13 | 16 | 1o | 122 01} Odiu|sv07 { 10 13 16 19 | 22
CLD 0 3 2 1 1 6 0 0 0 0 0 0 0 0 0 0 3 2 6 8 6 2
WpRN | NW [ sw | sw S Vv Vv Vv NE | Sw N 3 E E E NE | NE N NE 5 SE | SE | SE | sw
Wepn US| 1ot oides n ilngs b 3s il el 1.5 | 05 0 25 MA@ N4 0 gl o -0 b0 il o l'2ie - siellh 35 L350 | 28 | 1.0
Ty 10O DS ie RS (6 (S0 10 | zaa st 80 F 937 195 16 1 441 fieg | 224 [ 240| 21.3 | 163 | 137 | 1311 } 156 | 194 | 206 | 194 | 17.1 | 135
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T
YTR 3.0
ROC T ik

T, 15.2(+1.8) T, 17.6(+4.0) T, 16.6(+2.8)
DAY 21/05/72 22/05/72 23/05/72 SURVEY NO. 22
HR 01 04 | 07 10 | 13 16 | 19 | 22 | 01 04 | 07 10 13 16 | 19 | 22 01 04 | 07 10 13 16 19 | 22
CLD 7 g 2 0 0 1 0 0 0 0 0 0 0 0 0 0
WpRn| W | swW | sw | sw Y, w v N N NE | NE | NE £ v Vv N N w Vv SW Vv Vv W
Vison || 05V 1 ouien6 (g5 loas o g |-o5lios i anliag | 35|55 | 45 ] 45 | 20 0 200 lonlias b 25| 800).35 | 2a | 15
1 128 129 k917 No3 9 (250l 5 M8 0159 @37l 1720 | 2241 233 | 23.3.1 202 | 131 |115 | 89 | 145 | 243 | 246 | 25.4.| 228 | 15.7
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19
YYZ
YTR
ROC

T, 18.4(+4.6) T, 18.6(+4.4) T, 18.5(+4.1) T,517.3(+3.5) T,30 11.4(+0.1)

WEATHER 18/05/72 — 23/05/72

High pressure prevails over the lower Great Lakes during this period, with mostly clear sky, light and variable winds and above normal temp.
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d SURVEY NO. 22 23/05/72 T, 6.7 (+0.2)

The survey is initially scheduled for 15/05. Poor weather conditions delay the flight until 18/05. On 18/05 and 19/05 conditions are good over land, but the survey has to
be postponed, due to low — lying condensation fog formed over the lake by warm air. After a three day holiday weekend the survey is completed on 23/05.

Mean surface water temp. has increased 3.8° since 09/05, and is slightly above normal. The large increase is due to the generally warm weather prevailing since 13/05.
Particularly strong heating of the lake surface by solar radiation has occurred during the preceding five days of clear sky, high air temp. and light winds.

The surface water temperature pattern shows rapid warming of near — shore waters and the development of a strong thermal bar structure in most regions. In some places
the surface temperature pattern is quite complex within the thermal bar zone (in — shore from the 4° isotherm), indicating the presence of density gradient currents. The
Niagara R. plume remains distinctly cooler than the near — shore lake waters.




DAY 24/05/72 25/05/72 26/05/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 :22
CLD 0 1 2 2 1 1 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wprn | W NW v NE v E v SE NE | NE E NE E v E NE E £ S S V v v
Wisrp | S A o Ns OIE . 200 IS Bile b ] 5T 206 f 35 46 | 50 | 36 | B0 | 50 |18 | 10 |30 | 40| 50 | 35 | 30 0
Ta 12.2 | 123 [ 16.7 | 22.6 | 23.7 | 233 [ 19.6 | 156 | 135 | 11.1 | 148 | 185 | 204 | 209 | 18.0 | 141 | 98 | 76 | 126 | 181 [ 205 | 222 | 187 | 124
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ
YTR
ROC if

T, 18.3(+3.7) T, 16.4(+1.6) T, 15.2(+0.2)
DAY 27/05/72 28/05/72 29/05/72 SURVEY NO. 23
HR 01 04 07 10 13 16 19 22 o1 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19,1 =2
CLD 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Wprn | V W Sw S V v v W Y% v Sw v v v Sw v S SE S SE SE SE SE
Wepp [P0 6 BRI 00 an il Al 45 sl gy 0 1FomR 20 e 5 lidio s a6l iRigr [ 1 0elte 0l 15 (e L dasf 28 | 30 | 35 | 30
Ta SR 2T 8T 2105 P28 a6 (184 104 | 7.4 | 140 | 210 | 243 | 237 | 2000 | 141 | a6 | 87 | 150|224 | 252 | 246 | 218 | 17.0
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ
YTR
ROC

T, 15.7(+0.5) T, 16.9(+1.5) T, 18.0(+2.4) T,516.5(+1.5) T30 13.7(+1.2)

WEATHER

24/05/72 — 29/05/72

A diffuse and weak frontal system develops over the Great Lakes in the morning of 24/05, giving light and variable winds and scattered cloud. High Pressure builds over the

region in the afternoon of 24/05 and eventually develops into a large system, centered on the Atlantic coast and persisting until 30/05. Clear sky, light and variable winds
and above normal temp. during this period.
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LAKE ONTARIO
SURFACE WATER TEMPERATURE (°C)
BY A.R.T. SURVEY
DATE:MAY 29,72 MEAN TEMP: 8.5°
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SURVEY NO. 23 29/05/72 Ty 8.5 (+0.4)

Survey is completed as scheduled in very good weather conditions — clear sky, wind SE 2 — 3, air temp. 20° to 25°.

Mean surface water temp. has increased 1.8° since 23/05. This is slightly more than the normal seasonal increase of 1.6°% Very strong heating of the lake surface has
continued during the preceding six days of ideal weather conditions — clear sky, near — seasonal air temp. and light to moderate winds.

The strong surface heating, combined with internal circulation, have created a very complex surface water temperature pattern, particularly along the south shore between
Olcott and Rochester. This pattern is found to occur every spring and is by no means unusual.




DAY 30/05/72 31/05/72 01/06/72 i
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 1 6 7 10 10 10 10 10 8 10 10 2] 9 ) 10 10 10 10 10 10 10 10 10 9
WDRN V S S S S SE Vv S W NW Vv w W W NW N NW NW w w SW SW SW W
WspD 3.0 4.0 2.5 5.0 3.5 3.0 3.0 35 35 3.5 2.5 2.5 2.0 3.0 3.5 4.0 4.0 4.0 5.0 6.0 6.5 5.0 4.5 4.5
Ta 1200 180 | 187820 .5 1 18.9 ) " 20.9: 1 7.8 |- 16:3 | 14.8 8.5 1 13.0 [ 148 | 17.8 1 154 | 139 | 12.0 | ¥1.7 169 | 96 186 1113 4 113 | 109 | 106
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1p 2.3 28 0.3 12.2 0.5 0.5
YTR il 13.5 4.8 1.3 T ol 218 14.5 1.0
ROC il 1545 18.5 5.8 0.3 ir T T T

iy 18:5(%2.7) T,14.4(-1.6) T,108(-5.3)
DAY 02/06/72 03/06/72 04/06/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 7 2 8 6 3 5 3 0 0 6 3 1 2 4 3 4 6 4 5 7 3 1 0
WDRN W W W W SwW SW SW Sw SW SE SE E E S SW SW SW V NW w NW N N NV
Wspp 3.5 2.5 3.0 3.0 4.0 4.5 4.0 3.0 2.0 1.5 3.0 2.5 2.5 3.5 3.0 3.0 2.5 3.0 3.5 BB 4.5 4.0 3.5 3.5
Ty 9.5 8.0 O8N5 A (9.5 1F 2016 SlE1819 dh- s 28 s e gt a4 20 7 948 | 4.3 12007 | 19.4 | 18.@ || 174 |Az.8 | 222 +23.2 | 226 | 200 | 18.7
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ i 5.6
YTR i 1.0 T T
ROC a5 0.3 1 T 1.0

T, 14.8(-1.5) i 18.6(4:1.9) T, 19.6(+2.8)

WEATHER 30/05/72 — 04/06/72

A L.ow Pressure centre on a frontal wave enters the Great | akes area from the west on 30/05; warm, with moderate S winds, overcast sky and heavy showers. Low Pressure
centre tracks east across Lake Ontario on 31/05 and is replaced by a weak High Pressure ridge on 01/06. Moderate W and NW winds, broken to overcast cloud cover and
scattered showers on 31/05. Strong W and SW winds, falling temp. and overcast with rain on 01/06. Low Pressure trough moves slowly across the region on 02/06, giving
moderate W and SW winds, scattered to broken cloud and a few showers. Low Pressure trough moves through the Great Lakes area on 03/06; warm , with light southerly
winds, scattered cloud. Cold Front, followed by a High Pressure system, advances southward through the lower Great Lakes region on 04/06, causing broken cloud with

showers in the morning, moderate NW winds and scattered cloud in the afternoon.
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DAY 05/06/72 SURVEY NO. 24 06/06/72 07/06/72 SURVEY NO. 25
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 1 1 0 0 2 1 8 6 9 9 5 6 0 0 1 1 3 6 2 8
Wprn | NE | NE | NE v Vv Vv Vv Vv Vv Vv Vv sw | w w N N | NW | NW | NW | NW | W | SW | w | sw
Wgpp 45 4.5 4.0 2.0 2.5 1.5 2.0 2.0 1.5 1.0 1.5 2.5 3.0 4.0 6.0 35 3.0 4.0 35 3.0 3.5 3.5 5.0 35
T, 13.3: '] 11.3 | 13.5 | 18.2 |#20.4 T2 13 0= 191 14.4 | 120 | 130 ¢ 152 185 F20.37 20:2 1008 70 145 18140) 9.3 143 | 196 | 226 | 230 | 208 | 159
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ i
YTR U
ROC T 2

T,16.6(:0.4) T,5156(-0.8) T,30 14.9(+1.0) T, 16.6(-0.6) T,17.1(-:0.3) T,517.2(+0.4) T,3q 15.4(+1.1)
DAY 08/06/72 09/06/72 10/06/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 8 8 9 10 10 9 10 10 4 4 8 8 5 9 9 8 3 6 6 4 3 1
WpRN | W W | SW | sw W | Nw Vv W W W | NW | W W | Nw N N N N N N N N NW | NwW
Wspp 5.0 6.5 7.0 7.0 4.0 2.5 2.0 3.5 4.5 4.0 3.5 25 4.0 4.5 6.0 7.5 6.5 7.0 7.5 7.5 7.0 6.0 6.0 45
Ta 165 | 159 1181 | 204 | 20.7 | 21.3 1202 1 167 | 169 | 157 '[155 | 1726 ["18 3§ =22 1146 |10 4 89 7.4 76 10.0 | 109 | 11.7 | 104 59
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-
YYZ i 2.0
YTR T 1.3 5.3 1.0 3.0 08
ROC 0.3 T 48 i T

T, 18.7(+1.1) T, 16.0(-1.8) T,9.1(-8.9)

WEATHER 05/06/72 — 10/06/72

High Pressure ridge overlies the Great Lakes on 05/06; moderate NE winds in the morning, light and variable during the day; scattered cloud and seasonal temp. Diffuse
frontal trough passes through the area on 06/06 causing broken cloud and a few showers. A High Pressure cell moves into the region in the evening of 06/06 and dominates
over the area on 07/06. Moderate NW to SW winds and scattered cloud during this period. Low Pressure cell moves rapidly eastward across the upper Great Lakes on
08/06, bringing strong SW winds, broken cloud and scattered showers to the lower Great Lakes. Cold Front, in advance of a large arctic High Pressure system, moves
slowly southward through the area on 09/06; High Pressure dominates the regicn on 10/06. Moderate NW winds on 09/06, strong N on 10/06. Scattered to broken cloud
and falling temp. on both days.
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SURVEY NO. 24 05/06/72 Tw 7.8 (-2.0)

Survey is completed as scheduled. Weather conditions are good — almost clear sky, light and variable winds, air temp. 15° 10 21°

) Mean surface water temp. has decreased 0.7° since 29/05 and is much below normal. The weather has been relatively cool! since 31/05 [T g 15.6 (-0.8)]. Overcast skies
] with long periods of heavy rain have prevailed from 30/05 to 02/06. Cold Fronts with associated moderate to strong NW winds have passed through the area on 01/06 and
04/06. The cloudy periods have reduced incoming solar radiation and the strong winds have caused mixing of heat from the surface into the deeper layers of the lake, thus
reducing the surface water temp.

The surface water temperature field shows significant changes from the 29/05 survey. Areas of <3° water have reappeared in the central region of the lake. The

temperature in the northeast basin has decreased by about 1° and along the north shore by 6°to 8° The Coastal Jet Project data confirm that in the north shore regions
cold water first emerges at the surface on 01/06, in response to the strong NW winds associated with Cold Front passage. The volume of warm water (appearing as a closed
area of >>109 has shifted south and the thermocline has changed from a wedge shape to a lens shape.
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SURVEY NO. 25

This is a special survey, flown during a designated “‘alert period’’ of IFYGL. Weather conditions are good — scattered to broken cloud, wind NW 3 to W 4, air temp. 16°to

23"

Mean surface water temp. remains unchanged from 05/06.

The surface water temperature pattern indicates that further mixing in the surface layers has occurred, lowering the temperature in the central core region of the lake
(the<(3° area has enlarged). The warm water zone off the north shore has also been cooled further (no>12°water is present). This is confirmed bv Coastal Jet Project data.
Most of the surface cooling has taken place during the preceding 24 hours under strong to moderate NW winds and clear sky overnight, with air temp. down in the 97to
11° range. At the same time, the area of warm water has enlarged in the southwestern end of the lake, suggesting transport of surface water southward under the norther-
ly winds.

07/06/72

T, 7.8 (-24)




DAY 11/06/72 12/06/72 SURVEY NO. 26 13/06/72 x J
HR 01 | 04 | 07 | 10| 13| 16 | 19| 22 | 01 |04 |07 | 10 | 13| 16|19 |22 | 01| 0a| 07| 0] 3] 6] 19 1 22 |
cLD 0 0 1 1 1 2 2 BRedtin o e e q0 el Ge e ] 10 1PRet | 10 e | 10 | e 5'__1&_;1__7{.}:7!
Worn | N\W | nw | w [ sw | w [ w [ sw | sw |sw |sw |sw]|[sw]| Vv | v S £ 2 ¢ E E E E |
Wepn L4510 a0 | 50 | 55 | fe iew (Fsis [tas | wsilican | 25 | 15 | 25 | 20 | 25 | 30 | 25 | 20 | 35 | 35 | 35 ‘T“;TT-—; g
Ts 41 | 22 | 7.4 133 [ 156 | 17.4 | 148 | 122 | 11.7 | 120 | 126 | 14.4 | 155 | 163 | 157 | 148 | 143 | 144 [ 150 | 174 | 191 [ 198 g_v_;_;si 174 |
PPTN | -01 01-07 07-13 13-19 1901 01-07 07-13 13-19 1901 01-07 07-13 1319 | 19
YYZ 1 T 03 T '
YTR |
ROC T

T,10.9(-7.3) T, 1410048 T 484034 T,5,16.1(:08) T, 17.11-1.4) |
DAY | 14/06/72 15/06/72 16/06/72 J
HR ofS [ tos o7 0 i s [P ias Bl s ) o fas || oz | o0 | n3 | e | a9 [ 22 | ;1 | ea bz | 10| 13| 16| 19| 22 |
cLD o el e el e T e A e e P s, 5w s (R e e s
Worn| E | SE | E ETHISE 4" B s | sw|sw|sw|[sw|[sw|[sw|[w [w/[w|[w|w|w|w][w]|[w/ |[w][n
Wenp | B SER Bl an s an s el e s e e e e e [Te0l |50 | 45 | 35 |50 [ 35| 35 | 35 | 50 | 45 | 45 | 40
T 17l a8 | 1zn 22l g6 are el 95 [ a24 [ 2241l 9367 271 | 245 | 226/ 219 | 182 | 172 | 144 | 139 | 176 [ 198 | 191 | 176 !F 3.1
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1 1f i
YTR i e |
ROC 20 18.3 T _ |

T,22.1(43.4) T, 22.9(+4.0) T 16.6025)

WEATHER 11/06/72 — 16/06/72

High Pressure system moves southeasterly through the Great Lakes region on 11/06: moderate tc strong NW to SW winds, clear sky and coo!l. A tronta! trough advances
slowly from the southwest on 12/06 and passes through the lower Great Lakes area during 12/06 and 14/06. Moderate to tight variable winds on 12706, lichit E ¢n 13/06
and 14/06. Overcast with some showers and gradually rising temp. Cold Front enters the Great Lakes area from the west on 15/06, but Lake Ontario remains i warm air
during the day; strong SW winds in the morning, moderate W in the afternoon; broken cloud with scattered showers. Cold Front, followed by a large High Pressure systern,
moves through the area on 16/06; light to moderate W and NW winds, broken cloud and cool.
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i SURVEY NO. 26 12/06/72 T, 6.2(-5.0)

Survey is completed as scheduled in marginal weather conditions, as a frontal trough approaches the region from the southwest.

Mean surface water temp. has decreased 1.6° since 07/06. This is a drastic reversal of the normal seasonal trend.

i'; The surface water temperature field shows the severe effects on the lake — wide temperature produced by recent meteorological events. The cause of the drastic changes in
the surface water temp. is a Cold Front that passes through the region in the afternoon of 09/06, followed by an arctic High Pressure system on 10/06. Winds at N 6 — 8 in
the afternoon of 09/06 continue unabated during 10/06, and air temp. falls during the two days, reaching a low of 2°in the morning of 11/06.

i The CCIW buoy network indicates that a large drop in surface water temp. occurs in the northern third of the lake from 09/06 to 10/06, while in mid — lake and southern
s regions the water temp. remains unchanged. The Coastal Jet Project data confirm that the spring thermocline in the northern portion of the lake is almost entirely
destroyed during this period.
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DAY | 17/06/72 18/06/72 19/06/72
HR o1\l o8 | o7 10 [ 13 | 16| 18 | 22 | o1 o4 o7 |i10 | 13| [ 19|22 ‘o1 | ca)l 0z| 0] 13 16| 19 | 22
CLD 1 4 2 1 i 1 0 0 1 0 2 3 3 3 1 & | 10" 3 2 0 0 3
Woan | N | NET[NETI'NE | s | v [inw | N [ NE | NE | NE | E E. |sE | E E 3 £ v | E £ £ 3 F
Weppt i o s s sy s i elon (o on[Wa s 26 (W25 [ '3ailias |40 | 20 | a0 a0 |35 [las | 25 | 25 [ as | 30 |30 [ a0 |
i j155 [ 9.8 e alini7 2 eaBizl 7.8 | 7o 129 leo s (Mg a3 1 (120 78] 235 | 235 [ 204 |106 | 185 163 | 183 | 235 | 26.1 | 270 [ 237 | 202
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
YYZ

YTR

| [woc -

T,14.8(-4.5) T, 17.6(-18) T,218(+2.2)

| DAY | 20/06/72 21/06/72 22/06/72 ]

HR o oe oy e gz e i 19 (22 o1 jlsoa [ o7 s 10 [ga3 (a6 le19 fi22 |io1 jioa | o7 | 10 |13 16 | 19 | 22

| CLD 3 6 7 1 2 4 7 e e o B S R R T ST T TR (R T o T s o 9 g |1

| Worn | E 3 e S S SEIESWAl W e i SET s v | E [ NE| v | N |NE|NE|NE|NE|NE|NE| N | N
Wepn | 00 S0 e R s e s [ Ra i [Te el 5 s 25 || 25 ji25 |45 les |55 Lse | ss | 55 |65 | 8o | 95 110 |40
¥ 183 | 19.2 | 21.1 | 254 | 28.3 | 282 | 239 | 219 | 196 | 196 | 19.4 | 200 | 196 | 189 | 167 | 154 | 142 [ 132 | 131 | 20 [ 123 | 140 | 150 | 15.2
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-7 07-13 13-19 19-
YY.2 5.6 0.3 11.9 05 T 6.1 3.0 12 j

| YTR e 20 135 15.0 3.0 4.3 T

| ROC 41 1.0 T 5.1 251 7.6 15.5 43

| T, 23.8033.5] T 18.7(-1.2) T, 13.8(-6.3)

WEATHER 17/06/72 — 22/06/72

Large High Pressure system remains over the Great Lakes on 17/06 and 18/06. Light and variable winds on 17/06, moderate E cn 18/06. Cool with scattered cloud on
hoth days. Warm air trough enters the area from the south on 19/06; light E winds, variable cloud cover and warm. Low Pressure centre with complex frontal system
enters the Great Lakes region on 20/06, keeping Lake Ontario in the warm air sector; light E winds change to light S in the afteinoon; variable cloud cover and above
normal temp. Complex frontal system shifts slowly southeast on 21/0G, bringing light and veriable winds, overcast sky and rain 1o the Lake Ontario region. On 22/06
large High Pressure system builds over Hudsuns Bay,; but the complex fronial system paorsists over the lower Great Lakes, and Hurricane Agnes moves north along the
Atlantic coast into the New England states region. Strong NE winds in the morning of 22/06, become very strong N in the afternoon. Temp. is much below normal with
overcast sky and heavy rain.
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DAY 23/06/72 24/06/72 25/06/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 9 6 7 9 10 10 10 10 10 10 10 10 9 10 10 10 8 T 2 3
WDRN N E E E E E NE E SE E E E E E \% Vv \Y W w Vv SE SE SE Vv
Wspp 13.0 | 10.0 7.5 7.5 7.0 6.0 35 4.5 4.0 5.0 5.0 4.0 3.0 25 2.0 1.5 15 2.0 2.5 75 25 25 2.0 1.5
e 148 | 144 |-156 | 183 |'18:9 [1159.} 144 1394 128 |"M2.4- 1 124 143 1150 "I 161 14.3 | 13.1 13.0 |'12.2 | 137" . 145 | 17.2 '} 191 16.3 | 132
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.5 25 8.4 79 % 1 0.5 36 0.3 T
YTR 3.6 3.6 i7 19.1 2.0 05 T if 1.5
ROC 272 0.3 3.8 6.9 1.0 0.3 ik 3.3 0.8

i T, 15.8(-4.4) T, 13.8(-6.6) T, 14.9(586)
DAY 26/06/72 27/06/72 SURVEY NO. 27 28/06/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 8 9 2 8 7 7 7 3 2 4 4 6 6 6 8 3 3 5 2 1 2 1 0
Wprn | N Vv W W SwW W W W W W W W SW w W W SW W v w v E E E
Wspp 2.0 1.5 2.0 2.5 3.0 3.0 2.5 2.5 3.0 3.5 3.5 4.0 5.0 4.0 3.0 3.5 25 25 2.0 1.0 1.0 2.0 35 4.0
g 126 | 12.0 [ 126 | 176 | 196 | 204 187 158 | 13.7 | 126 | 154 |'209 226" ["23 72 |'204'| 174 | 159 | '1a2 1120 | 276 | 7506 | 5sa9ll 235 | 194
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.5 1.0 T 11.9
YTR ED 4.1 T
ROC

T.,16.2(-4.3) T,183(-24) T,514.9(-54) T,39 16.7(-1.5) T.,20.4(-0.4)
WEATHER

23/06/72 — 28/06/72

Hurricane Agnes arrives in the lower Great Lakes region on 23/06, stalls, and dissipates gradually. Low pressure prevails over the region until 27/06. Very strong E winds
on 23/06, decreasing in the evening, with mainly overcast sky and heavy rain. Moderate E winds and overcast with showers on 24/06. Light and variable winds, broken
cloud and widely scattered showers on 25/06 and 26/06. Temp. remains well below normal during this period. High Pressure ridge builds over the Great Lakes on 27/06
and remains in the area on 28/06, with a weak trough passing through during the night. Moderate W winds, scattered to broken cloud and gradual warming on 27/06.
Isolated showers overnight to 28/06. Light and variable winds on 28/06. becoming moderate E in the evening, with scattered cloud and seasonal temp.
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SURVEY NO. 27

The survey is initially scheduled for 19/06. Warm and humid air overlies the region on 19/06 and 20/06, forming fog over the cool lake surface and forcing postponement
of the survey. From 21/06 to 27/06 the survey is delayed by bad weather, including Hurricane Agnes.

Mean surface water temp. has increased 4.2° since 12/06. This is nearly equal to the normal seasonal increase of 4.4°. However, the unusual weather conditions during the

27/06/72

preceding six days (normally the period of maximum heating by solar radiation) have kept the surface water temp. much below normal.

The CCIW buoy network indicates that the surface water temp. rises until 21/06. On 21/06 the trend reverses and during 22/06 and 23/06 the temp. dr_ops sharply. The
period of falling water temp. coincides with the arrival and gradual dissipation of Hurricane Agnes over the region. The sky remains overcast with heavy rain from 21/06 to

25/06. Very strong winds on 22/06 and 23/06 cause mixing of the surface water with the cold (<4°) subsurface layer.

By 27/06 the surface layer of water has regained some of the heat lost during the storm, but the temperature field still retains a chaotic appearance.

T, 10.4(5.2)
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1
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DAY 29/06/72 30/06/72 01/07/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 2 1 1 4 6 10 10 9 10 10 10 10 10 10 7 7 6 4 5 & 1 2 1 1
WDRN E = = E E E E E SE E E NE NE W W W W w W w W W w W
Wspp 4.0 4.5 5.0 6.0 6.0 5.0 4.0 35 45 4.5 5.0 = 2.5 2.0 3.5 35 3.0 3.0 4.5 4.0 45 5.0 4.0 3.0
T 182 | 17.4 | 196 | 22.8 | 23.7 | 22.4 1208/] 180 | 17.4: | 165 | 163 | 17.0 | 18.0 | 18508 251G I 16E L A5 0 | 1787112200 [ 25 481 O B 23 o8] S 1 g
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 05 5.3 7.6 99 08 T
YTR  § 2.0 5:1 08 08 ¥
ROC ¥ ¥ 272 58 ] il 0.3

T, 20.4(-0.4) T,17.3(-3.6) T,20.9(-0.1)

T DAY 02/07/72 03/07/72 04/07/72 SURVEY NO. 28

HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 0 1 2 2 8 7 3 6 10 10 10 10 0 2 2 4 2 a 7 2 2
WDRN w SW SwW SW SW SW W N \Y N NE NE E \" V NW NW NW NW W SW SW w w
Wspp 3.5 3.0 3.0 4.5 5.0 4.5 3.5 3.0 3.0 3.0 35 6.5 45 2.0 3.0 3.0 4.0 45 45 3.0 5.0 5.0 35 3.0
Ta 176/] 17.4. | 198 1 25.7 | 276 | 283 | 257 | 217 19.1 | 1691 | 1567 1437 141 | 156 7 1485 12N QSN NG 12,2 1724 | 1909 183 #1272, ‘12%
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1.5 25 o
YTR 1.0 5.6
ROC 3.0 3.0 3.6 T

T, 23.0(+1.9) T4 15:44-5.7) T,146(66) T,, 19.4(-16) T, 30 17.5(-1.8)

WEATHER

29/06/72 — 04/07/72

A weak | ow Pressure system moves into the lower Great Lakes area on 29/06 and remains on 30/06. Strong E winds on 29/06 with increasing cloud and showers in the
afternoon. Heavy rain overnight. Strong E winds in the morning of 30/06, become light W in the afternoon, with overcast sky, showers and below normal temp. Frontal
System, extending south from a Low Pressure centre over James Bay, enters the upper Great Lakes area on 01/07, but fair seasonal weather continues in the Lake Ontario
region. Frontal system moves slowly south on 02/07 and reamains guasistationary in the lower Great Lakes area on 03/07. Moderate SW winds with scattered cloud and
warm on 02/07. Variable winds, broken to overcast cloud cover and rain during the day on 03/07, caused by weak disturbances moving along the quasistationary front. High
Pressure system, centered west of the Great Lakes, builds slowly over the region on 04/07; moderate to strong NW to SW winds, scattered cloud and cold.




e

J;, J' ”I!w ;.':_-. "o el 15 7 i - —‘-‘ =
| | |
| |
] | |
o +——t— , ———————— —t— : e S t = e
| LAKE ONTARIO | e
SURFACE WATER TEMPERATURE °C) ! | Py,
1 BY AT, SURVEY | | { LY LA
DATEJULY 4,72 MEAN TEMP; 13.0° : ‘ P U s
i ATMOSPHERIC ENVIRONMENT SERVICE ; L s
ENVIRONMENT CANADA ) ;ﬁ s //,‘3‘1 . =
T IFYGL NO.28 { ; ) |
|
——r1 |
<+ 1
g e Y Wy —— 1
1 i
:
i
7
| |
; 1
1 j b i)
! |
—4'— i -+ I
: ' ‘
— H § LS it AL Al ¥ e L+ g d 5 o4 Lyt L ;7 = x - 1‘
I j “e
2l % ) i ; i \
i 1
il | L]
? 5 i
4 i l | AR
! i
} i
1 ; L
{ L ¢ |
, | |
et | — bt 4 R } e oy I 5 S tp e
2 f == g oo R e
-y N‘l' rr!u ,r‘,, " o0 e x n‘n n_::r .f
SURVEY NO. 28 04/07/72 Ty 130 (-5.2)

Scheduled for 03/07, the survey is delayed by poor weather. On 04/07 the weather is fair, but cool.

During the preceding 7 days of rather cool and windy weather the mean surface water temp. has increased only by the normal seasonal amount of 2.6° and remains much

below normal.

Overnight cooling and/or transport of warm water southward by northerly winds is evident along the north shore and in the northeast basin. A tongue of warm water also
protrudes from the Prince Edward County shore southwesterly into mid — lake. <4° water has at last disappeared from the surface and summer stratification exists
throughout the lake.
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DAY 05/07/72 06/07/72 07/07/72
HR 01 04 07 10 13 16 19 22 o1 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 2 1 3 4 6 7 7 7 7 5 3 1 3 3 2 1 0 1 1 2 2 1 0 0
WpRN | NW N NE | NE | SE S W NW | w NW | NW | NW | sSw | sw Y SW | sw w w W sw | w V S
Wspp | 35 | 40 [ 507 830 | 30 | 1.6 | 15 | 20 | 20 20 20 itaal an | 35 | 95 1 5gil 55 Ul olg Fl R gl S B e e 25
T 104 | 92 [11.7 | 18.0 | 198 |19.3 | 16.7 | 14.1 [ 12.8 | 10.4 | 13.7 | 200 | 215 [ 213 [200 | 154 [119 | 105 | 144 | 206 | 222 | 229 209 | 158
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-
YYZ
YTR
ROC

T,14.9(-6.3) T, 16.9(-4.4) T,17.4(-3.9)
DAY 08/07/72 09/07/72 10/07/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 0 1 0 4 4 4 1 1 1 1 7 2 3 4 7 9 9 9 7 5 5 6 6 5
Wprn | S NE e F SE S SW | SE S NE £ SE SE E SE S SW | sSW | sw | sw | sw w W W
Wspp | 20 [ 20 (25 130 |30 30 |25 | 15 |20 [ 20 [385 |25 [40 |35 |35 |so0*las |60 |'ssil 78 V7o Peal 257150
T, 139 1121 1146 | 21.7 (224 | 228 | 206 | 159 [129 | 119 | 152 | 216 [243 (250 [ 230 [ 205 [185 [ 168 | 196 | 224 | 254 | 246 | 231 | 208
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T
YTR 6.4 T E
ROC 0.3 3.3 n g 4.3

T, 18.0(-3.4) T, 19.3(-2.1) T, 21.4(0.0)
WEATHER 05/07/72 — 10/07/72

A High Pressure system dominates the eastern half of the continent from 05
A weak L ow Pressure centre moves easterly through the region on 10/07; str

/07 to 10/07, giving scattered cloud, light to moderate variable winds and below normal temp.
ong SW winds in the morning, change to W in the afternoon: broken cloud with showers.
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DAY 11/07/72 12/07/72 13/07/72
HR 01 04 07 10 13 16 19 22 o1 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 22
CcLD 1 0 1 1 0 1 2 4 0 1 0 1 1 1 0 0 5 3 6 8 9 9 9
Wprn | N NW N v S S SE SE v sw S S S S SW | SW | sw | sw | sw | sw | sw w Vv w
WspD 20 2.0 1.5 1.5 2.0 3.0 3.0 oy 1.5 1.0 1.5 1.5 1.5 35 35 D 45 3.0 25 ik 3.0 3.5 25 25
Ts 17.6 | 163 | 180 | 23.9 | 254 | 267 | 244 | 21.3 | 18.7 | 194 | 224 | 26.7 | 294 | 30.7 | 27.8 | 241 | 22.4 | 226 | 230 | 255 | 255 | 258 | 23.2 | 21.1
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 | 19-01 01-07 07-13 13-19 19-
YYZ 0.5 T
YTR i 2.3
ROC Y

T,21.7(+0.2) T,24.9(+3.3) T, 23.6(+2.0)
DAY 14/07/72 15/07/72 16/07/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 22
CLD 7 7 10 10 10 5 5 6 3 0 5 10 10 8 10 9 9 6 1 4 3 3 4 1
WpRN | W v v SE S SW [ SW | sw | sw [ Sw | Sw | Sw | sw | sw W SW W W W w Vv S S S
Wicap tiEE SR S iee O [ 0N s 0 (i3 5 s sHiinA 58 ERspr 80 I8z 0 lizol |70 |hao! | 35 130 |ra0 |25 |30 | 20 | 15 | 15 |. 20 | 25
Ty 204 [ 196 1¢204 |1 230 |F25.7 10265 248 11235 p 235 | 231 ||243 | 267 |'267 | 2611 | 248 | 219 | 206 | 196 | 207 | 226 | 250 | 25.0 { 235 | 204
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T 1.9 i 1.0 0.3 0.8 0.3 13.7 i 0.3
YTR 25 05 T T 0.5 I 25 3.8
ROC 0.3 2.8 0.3 1]

T, 23.0(+1.3) T,246(+29) T, 22.2(410.5)

WEATHER 11/07/72 — 16/07/72

Generally high pressure prevails in the Great Lakes region on 11/07 and 12/07; light and variable winds, scattered cloud and seasonal temp. From 13/07 to 24/07 a frontal
zone, separating warm tropical and cooler dryer northern air masses, remains in the Great Lakes area. During this period Lake Ontario remains mostly in the warm air
sector, or in the frontal zone. Several disturbances form along the front and traverse northeastward through the lower Great Lakes area, causing occasionally strong W and
SW winds, broken to overcast cloud cover, showers and thunderstorms. Temp. remains above normal during this period.
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DAY 17/07/72 18/07/72 19/07/72
HR o1 | 04 | 07 | 10| 13| 16 | 19| 22 | 01 |0a |07 | 10| 13| 16|19 |22 | 01| 0a | 07| 10| 13 | 16 | 19 | 22
CLD s eyt i 1 ] e |ve ] o el ral oot el e i a st Sl S W N S IS B L e S R
WDRN N NW NwW V Vv SE SE SE E SE S SW S <] S SW W w w NW W SW W w
Wepp | 15 | 15 | 15 | 15.] 20 | 30 |30 | 30 [ a5 | a0 20 [Fas [fa0 [Fep [Fas |-Zeriasrbas [ 2 Bac T s cn oGS i
T 183 | 165 | 193 | 241 | 26.7 | 2655 | 24.4 | 21.1 | 202 | 191 | 221 | 270 | 296 | 307 | 27.4 | 248 [ 231 [ 221 | 230 [ 265 [ 278 [ 274 | 259 | 233
PPTN | 01 | 0107 0713 13-19 19-01 0107 0713 13-19 1901 01-07 0713 13-19 10.
YYZ 0.3 0.3 1F T
YTR i

| ROC

! T, 22.1(+0.4) T, 25.1(+3.3) T, 24.9(+3.1)
DAY | 20/07/72 21/07/72 » 22/07/72
HR 01 | o4 | 07| 10| 13| 16| 19| 22| 01| 0a| 07| 10| 13| 16|19 |22 | 01| 0a| 07| 10| 13| 16| 19| 22
CcLD 6 |5 | &' lvar] il et vzl o lilete e dist o S R i et ca e el e L T s
WDRN Vv Vv SE SW SW S S w w w W w w W NW NW NW NW w W SW S SW W
Wspp 1.0 1.0 1.5 25 25 |25 3.5 4.0 5.0 6.0 7.0 5.5 4.0 3.5 45 4.0 4.0 3.0 25 2.5 2.0 3.0 5.0 6.0
T 220 207 | 228 | 274 | 208 208 | 278 256 | 250 243 | 263 [ 283 [ 303 309 [ 274 224 [ 196 [ 189 [ 21.1 | 26.7 [ 289 | 307 | 28.1 | 26.1
PPTN | 01 | 0107 07-13 13-19 19.01 01-07 07-13 1319 19.01 01-07 07-13 13-19 19-
YYZ
YTR T T
ROC

Ta 25.7(+3.8) Ta 26.9(+5.3) T, 25.0(+3.1)
WEATHER 17/07/72 — 22/07/72

Very warm and humid weather prevails in the lower Great Lakes region, as described before, from 11/07 to 24/07.
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Warm air remains over the lower Great Lakes on 23/07 with moderate W winds in the morning, strong SW in the afternoon, variable cloud cover and showers in the afternoon.
Frontal zone moves south of the Great Lakes on 24/07; strong W winds, scattered cloud, seasonal temp., and a few showers in the evening. Frontal zone continues to push
further south on 25/07, bringing the lower Great Lakes deeper into the cooler air; light W winds in the morning, strong W in the afternoon; scattered cloud with showers and
falling temp. High Pressure ridge builds over the Great Lakes on 26/07 and persists over the region until 01/08. Light to moderate W and NW winds, scattered cloud and below
normal temp. during this period.

DAY 23/07/72 24/07/72 SURVEY NO. 29 25/07/72
HR o o4 ezl 10 13 16 19 | 22 | o1 | ‘a4 | o7 | 10 1B0s |ye 22 arf el ozl "0 | w3 | 16 | 19 | 22
CLD 0 1 4 6 3 7 5 1 1 2 3 2 6 4 6 5 3 1 5 8 7 6 s | 2
Wprn | W W W W | sw | sw | w W W W W sw | w w W W W W W N v W W W
Wenp [l Bl a5 leag g0 |1d0 | 186 0| a5 | s os(s ol Fas el e0. 0 56 | 60 [ 55 | 40 | 25 | 3. 35 | 30 | 35 | 50 | 55 | 55
Te 5393 | 213 | 23a'l 287 |'302 | 276 | 259 [ 232 | 206.| 189 | 215|257 | 280 | 287 | 257 | 222 | 198 | 176 | 204 | 215 | 215 | 22,0 | 19.4 | 165
PPTN | -0 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1.0 0.3
YTR T 16.0 T 0.3 5.3 T
ROC 5.8 T 05 0.3 8.9 T

T, 25.4(+3.5) T,239(+1.9) T,5256(+3.7) T,3020.6(-0.7) T,19.8(-2.2)
DAY 26/07/72 27/07/72 28/07/72
HR e e S S e e o ey | AT R A O o R T O I . ot [Leall o7 |1ap. | A2 8 1a .19 ], 22
CLD 0 3 2 9 9 7 6 4 5 6 2 4 6 3 3 1 0 1 1 1 3 7 2 0
Wprn | W W W W W W W | NW | NW | NW | NW | W | swo | ow W | NW | NW [ NW | NW [ NWO | W W wo| Nw
Wepp | 55 | s PEs Wsg [t a5 a5 1ia5 35 (30 |30 ] 25 (‘20| 40 | 40 | 40 [ 40 | 35 | 30 | 30 | 20 | 40 | 50 | 40 | 3.0
T 163 |e7 70|85 | 198 | 205 182 | 156 | 127 135 | 148 | 191 | 208 | 222 | 195 | 142 | 122 | 120 | 144 | 200 | 228 | 224 | 206 | 154
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19
YYZ
YTR
ROC T

Ta1738(4.1) T, 172(:47) T, 17.5(-4.4)

WEATHER 23/07/72 — 28/07/72
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SURVEY NO. 29 24/07/72 Tw 19.1 (-0.8)

Initially scheduled for 10/07, the survey can not be completed until 24/07. On 10/07 warm and humid air enters the region and remains stagnant until 24/07.
Condensation fog in the morning and heavy haze during the day persist over the cool lake waters during this period. Low level flights are impossible, due to very poor
visibility. The survey is completed on 24/07 when the warm air begins to retreat southward.

Mean surface water temp. has increased 6.1° since 04/07. The normal seasonal increase for this period is 1.7° The lake has absorbed a large amount of heat during the
preceding 14 days of hot weather. The surface water temp. is below normal, largely due to the upwelling of cold water along the north shore.

The surface water temperature field is a typical example of the summer upwelling phenomenon. Under a strong westerly wind, warm surface water is transported
southeastward. To compensate for the displaced mass, cold bottom waters push upward and emerge at the surface along the north shore, producing a tilt in the
thermocline, The CCIW buoy network and the Coastal Jet Project data indicate that since 04/07 upwelling along the north shore has occurred on 10/07, 15/07 and 21/07,
and that the present upwelling has started on 23/07. The corresponding winds on these days are: 10/07 SW 6 — 7, 15/07 SW 6 — 8, 21/07 W 5 — 7, 23/07 SW 7 — 8
(becoming W 5 — 6 on 24/07.). ‘
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High Pressure system persists over the Great Lakes until 01/08 with light and variable winds and mostly clear sky. Complex frontal system moves south through the upper
Greal Lakes region on 01/08 and remains quasistationary in the iower Great Lakes area on 02/08 and 03/08, as a Low Pressure system moves east along the front. Light to
moderate W winds with broken cloud and isolated showers on 01/08. Strong E winds in the moraing of 02/08, moderaie in the afternoon, with overcast sky and heavy
rain. Strong SW winds in the morning of 03/08, change to N\ in the ¢vening, as a Cold Front moves through the area, giving broken cloud with a few showers and rapidly
falling temp. in the evening. :

DAY 29/07/72 30/07/72 31/07/72 SURVEY NO. 30
HR O oA eareiceig | 13 | e |i1e | 22 | o1 | o4 | o7 | 10 13 L6 | 19 | 22 01 | oa| o7 | 10| 13| 16 ] 19| 22
CLD 0 2 1 1 2 2 2 4 0 1 1 1 2 1 0 0 G 0 0 1 1 1 0 2
WpRN | MW | Nw | w w | sw | w W Vv v E Vv Vv s E SE | SE 3 v v | sw S S S S
Wepp | 80 =30 '3 e EE B st 20 o] s [ 15 | 20|25 | a0 ] 25 |25 |25 | 20l 15|20 | 25 | 30| 3s
Ty 133 | 115 | 15.4 | 222 | 239 | 244 | 21.7 | 163 | 144 | 120 | 154 | 233 | 254 | 259 | 226 | 182 | 144 | 126 | 165 | 239 | 256 | 258 | 239 | 20.2
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ
YTR
ROC

| T, 18.6(-3.3) T, 229(+1.0) T, 20:4(-1.4) T,518.8(-3.1) T,3021.2(-0.4)
DAY 01/08/72 02/08/72 03/08/72
HR 01 ga o7 | 0 | M3 e W19t ool ter |pa (| a7 | 10 [ 13 | 16 [ 19 | 22 ol oods o7 410 | B 16 | 19| 22
CLD 10 6 5 7 6 5 , 4 4 6 9 (oW e A (I (R oY VR o R 1 9 10 8 6 8 9 4
WDRN SW W W Y W SW w N NE E E E E E SE SE S SW W W W W NW N
Wesm e Es S R G s e 58 e RS g S ol (s S5 B ee 7o | as |25 f 35 | 45 155 50 |45 | 45 | 55| 50 | 45 | 45
T on.2 (has oo [ 2a8 | 258|259l i oa il 1955 (172 [ 172 | 178 [ 181 | 194 | 207 | 200 | 198 | 202 | 209 | 215 | 241 | 25.7 | 248 | 206 | 17.0
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-01 01-07 07-13 1319 19-
YYZ 16.0 1.0 1.3 03 T
YTR 2.3 19.3 23 9.4 T
ROC 05 15 94 05 2.0

T, 22.3(+0.5) T,18.8(-2.9) T, 21.9(+0.2)
; WEATHER 29/07/72 — 03/08/72

_
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SURVEY NO. 30 31/07/72 Tw 19.7 (-0.5)

Survey is completed as scheduled in very good weather.
Mean surface water temp. has increased 0.6° since 24/07 (twice the normal seasonal increase).

The surface water temperature field in the northwestern half of the lake appears to be in a transitional stage from a previously dominating upwelling structure to a flatter
temperature gradient. The weather has been fair and cool during the preceding 5 days. Light to moderate NW and W winds have prevailed from 25/07 to 30/07, becoming
light and variable on 30/07. The CCIW buoy network indicates that the water temp. in the northern region of the lake has remained in the 11°to 14°range until 30/07;
1.e., the upwelling feature has persisted under the westerly wind regime. This is also substantiated by the Coastal Jet Project data. On 30/07 the buoy network shows a
i rapid rise in temp. in the northern region,and the Coastal Jet Project — a flattening of the thermocline, when winds become light and variable. The above events confirm
' the transitory surface water temperature pattern on 31/07, and further, imply that the mean surface temp. of the lake as a whole has remained at, or below 19° until
30/07.
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DAY 04/08/72 05/08/72 06/08/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 1 0 0 2 1 0 0 0 0 2 1 1 0 1 0 2 9 8 10 8 10 10
Wprn | NE | NE | NE E v SW W W NW N v W SwW | sw | sw | sw | sw | sw [ sw | sw S SE SE SE
Wspp | 55 | 80 | 75 | 50 | 30 | 30 |30 | 35 | 35 | 20 | 20 | 25 | 30 | 35 | 35 | 45 | 45 | 35 | 30 | 25 | 20 | 25 | 30 | 30
T 150 | 122 124 {161 | 174 | 185 | 185 | 156 | 9.1 77 108 | 183 1213 | 222 |-19.0 | 144 | 124 | 138 | 145 | 198 | 211 | 202 | 185 | 17.4
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T
YTR T
ROC 25 1.0

T, 15.7(-5.9) T,15.3(-6.3) T 17:2(-4.3]
DAY 07/08/72 08/08/72 SURVEY NO. 31 09/08/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 99 01 04 07 10 13 16 19 | 22
CLD 10 10 10 10 6 9 10 10 10 8 8 9 5 6 10 10 10 8 6 6 9 8 1
WpRn | SE S S S v v NW N NW | Nw w W W SW | SwW | Sw S SE SW | Sw W W W W
Wenn!l 45 a0 | 2enies | 20 20 |85 a5 I 55 ) 65 | 55| 45 [ 45 | 35 | 3.0 | 45 140 [ 60 | 60 | 85 [115 105 | 75 | 65
T, a0l a3 | w1 "=2080 | 211 | 217 204 | 176 | 158 | 150 |53 | 174 } 185 | 200 | 178 | 162 {156 | 164 | 17.8 | 18.7 | 185 |*159: | 14.3 | 108
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.3 94 15.0 10.4 T T T 2.8 3.6 T
YTR v 0.3 10.2 3.8 1.8 3.8 10.4
ROC 9.4 3.0 4.3 1] X T 1.3

T, 19.4(-2.0) T,17.0(4.4) T,517.9(-3.7) T,3021.5(-0.2) T, 16.0(-5.3)

WEATHER 04/08/72 — 09/08/72

High Pressure system remains centered over the Great Lakes on 04/08 and 05/08. Strong NE winds in the morning of 04/08, light and variable in the afternoon and on
05/08. Mostly clear sky and cold on both days. Large Low Pressure system with associated frontal system approaches the upper Greal Lakes area on 06/08; light SW winds
in the morning, SE in the afternoon, with increasing cloud and showers in the evening. Low Pressure system deepens as it moves slowly east through the region on 07/08;
light S winds, change to NW in the evening; overcast with heavy rain. A weak High Pressure ridge overlies the Great Lakes temporarily on 08/08, as another Low Pressure
system approaches from the west; moderate to strong NW winds in the morning, moderate SW in the afternoon; cool, with broken cloud and scattered showers. Low
Pressure system and associated Cold Front move through the Great Lakes area on 09/08, followed by a large High Pressure system. Strong SW winds in the morning with
overcast sky and rain, very strong W winds in the afternoon with broken cloud and falling temp.
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SURFACE WATER TEMPERATURE (°C)
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ENVIRONMENT CANADA

IFYGL NO. 31

i I
|
‘-—‘“’UL—A—_ —_—

[
d

T -

—f

e

1
g

SURVEY NO. 31

along the south shore.

The surface water temperature pattern shows a long tongue of warm water extending west along the north shore. According to information provided by the Coastal Jet
Project, this pattern is due to a westward current, set up by strong easterly winds on 02/08 and 04/08. This current is still in evidence on 08/08.

08/08/72

Survey is completed as scheduled in marginal weather conditions — broken cloud with isolated showers, winds W 5, air temp. 16° to 20°

T, 18.2 (-2.5)

In August the water temp. is at, or near the seasonal maximum. During this time it fluctuates according to weather conditions (mainly air temp.). Since 02/08 the weather
has been cool [TaS 17.9 (-3.7)]. Mean surface water temp. has decreased 1.5°since 31/07. The surface water is about 1°cooler in the northeast basin and about 2° cooler
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DAY 10/08/72 11/08/72 12/08/72 __"_"l
| HR o1 | oa | o7 | 10l 13 | 16| 19 | 22 | 01 | 04 | o7 | 10 13| 16| 19 | 22 o1 | oa | 07| 10| 13| 16 | 19 | 22 J'
| CLD 0 1 2 5 7 5 3 0 0 0 5 2 9 10 2 i (e el O T R 9 8 5 ! o |
Worn | W | Nw | nw | wo | sw | sw | w | NW | NW | W W S S SE s disw il sw v Vv W W W W W
Wean il 700 IN70 SWeocRINE oG e sRlis 0 sio il 260l 20|15 || 25 254 30 |140 | 35 | 35 | 30 | 25 | 20 | 35 | 45 | 35 30 |
T, o0 [la gl Fz22 11577l 185 o a7z | vz4 bt e 122 [19.9 |/260.2 | 209 | ol tes lher [isg 22 lons | 288 V221 | 23 84 |
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T 0.5 0.8 T
YTR 2.3 0.3 |
ROC 0.3 :
T, 14.4(6.38) T, 16.0(:5.2) T,19.7(-1.4) j
DAY 13/08/72 14/08/72 15/08/72
HR o1 oat| ozV 1o 130l 1erlt a9 | 220 o1t oa'f o079 10| 13| 16| 19 || 22 o1a sl orap 161 1280 16 | 19| y22
CLD 4 9 6 8 7 7 8 il oo o |l 10 0 1o 9 8 1 0 0 1 2 2 1 1 0
Wporn | W | nw | v E E SE oS | asw | v V. W W E E E ol NE U RE N NE S NE B RE ¥ E SE v N
| Weant iz o R o R EainlE s oI S, o M G20 | 15 a5 4o |f a0t 4B fi60 |l 30 ] 40 | 50 |55 | 55 | 45 | 35 | 35| 20 | 20
Ta 163 | 161 | 169 | 204 [ 228 | 222 | 198 181 | 189 | 195 | 204 | 216 | 201 | 182 | 16.3 [ 146 | 126 | 11.5 | 137 | 20,0 | 20.8 | 20.7 | 17.8 | 126
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 1901 01-07 07-13 13-19 19-
; YYZ T i 8.1 1.0
YTR 1.3 7.4 05 0
| ROC T 21.1 T
| T,19.1(-1.9) T.18.7(2.2) T, 16.2(-4.6)
WEATHER 10/08/72 — 15/08/72

trough, extending south from Hudsons Bay, appioaches the reaion in the evening. Light to moderate S winds and increasing cloud during the day with showers in the
evening. Low Pressure trough passes through the area in the morning of 12/08; light and variable winds with overcast sky and rain in the morning, moderate W winds and
clearing during the day. A guasistationary ‘ront develops in the Great Lakes arca on 13,08 and weak disturbances move east along the frontr on 14/08. Light and variable
winds with broken cloud on 13/08. Moderate W winds in the morning of 14/08, strong E in the afternoon, with overcast sky and showers. Large High Pressure system

|

i

|

High Pressure system overlies the Great Lakes on 10/08; cold, with strong W winds and scattered cloud. High Pressure system moves east on 11/08 and a Low Pressure
builds in northern Ontario and pushes south on 15/08; strong NE winds in the morning, light and variable in the afternoon; clear and cold.
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DAY 16/08/72 17/08/72 18/08/72 SURVEY NO. 32 !
HR 01 | o4 o7 10" 183 160 19 (& 22 & 61 dp v £ o7 & 10 13 o> 16 1P 19 5 22 o148 oaup o7k 10 13 | 161} 19 | 22 :
CLD 0 0 4 4 8 10440 v 1o 4 Aol 1k e W 10 0k 1o S e e 8 10 9 5 6 4 4 1

; WpRrN | NE E £ s llieE E E SE | SE | SE E E E E E E Vv w | w W W | nw | N N

, Wspp | 20 | 30 | 35 | 40 | 35 | 40 | 55 | 55|45 | 35| 45 { 45 |'500|0a5 |'400 200 no Miesiasaliaatiliasal o8l a0 Sleap

‘ T, 94 | 83 | 113 |19.4 | 202 |19.1 169 | 16.3 |16.1-[ 16.1 |'16.2 {18.1 | 204 |'202 | 185 [ 128 | it.a bide 196 | 233 li246llizsa l710 | 174

PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

*- YYZ Y 1.3 T

l YTR 15 T T 5.1 T

ROC 08 05 ]

T, 15.1(-5.5) T, 18.0(-2.6) T,21.0(+05) T,517.4(-3.4) T,3017.3(-3.5)

: !/

r |

b DAY 19/08/72 20/08/72 21/08/72

E | HR o1 | oa | 07| 10| 13 16 | 19 |1 22} o1} o0a'| 07 | 10| 13| 16| 19 | 22 o1 | oa | o7 | 10 | 13 | 16 | 19 | 22 .

| cLo 2 0 3 1 5 2 1 0 0 1 1 0 1 1 0 0 1 5 1 1 2 1 0 0

i Wprn | N N NwW [ ow W W W n o NE LnE ) nE | E SE | sw | s S wlest ul W 5 SW. i & s |sw | sw

' Wepp | 35 | 20 | 20 |30 |35 |30 f20 fi1us |30 jab jiasufi2so) 3l as (i s ST on s S om Sl s A SSRGS o S

T, 16.1 | 144 | 167 | 243 | 259 | 263 | 226} 172 | 148 | 126 {146 |28 |246 | 2486 |206 | 174 [139 |124 | 146 [2d3 | 787 [278 | 233 | 969

ZI PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YTR |

] ROC |

n T, 20.4(0.0) T, 19.0(-1.3) T, 19.8(:0.4)

WEATHER 16/08/72 — 21/08/72

High Pressure cell drifts south, as a Warm Front advances into the Great Lakes area on 16/08; moderate E winds with increasing cloud, becoming overcast with showers in
the afternoon. Warm Front advances north and stalls over the Great Lakes on 17/08; overcast with moderate E winds and gradual rise in temp. Indistinct pressure pattern
and unsettled weather prevail over the Great lakes on 18/08, while a High Pressure system builds in northern Ontario; gradual clearing with isolated showers as moderate W
winds change to N in the evening. High Pressure system advances slowly southward across the Great Lakes on 19/08 and 20/08; scattered cloud and seasonal temp. on both
days with light NW winds changing to NE, then SW. High Pressure system moves southeast to the Atlantic coast on 21/08, bringing a southerly flow of warm air to the
Great Lakes region; scattered cloud with light S winds increasing to strong SW in the evening.
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Initially scheduled for 14/08, the survey is first delayed by poor weather on 14/08 and then by fog and poor visibility over the lake until 18/08. On 18/08 the survey is
completed in marginal conditions — poor to fair visibility and fog patches along the south shore.

p Due to the prevailing very cold weather {Ta30 17:3 1-3.51, TaS 17.4 (-3.4)], mean surface water temp. has decreased 0.9° since 08/08 and is much below normal.

The surface water temperature pattern shows transport of warm surface water away from the south shore under the easterly wind that has prevailed since 16/08. The wind
has also been favourable for the advance of the Niagara R. plume far into mid — lake.
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DAY 22/08/72 23/08/72 24/08/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 0 1 5 6 1 3 1 2 7 10 10 10 9 10 7 5 10 10 10 7 6 6 3 8
WpRN | SW SW SW SW S S S S SW SW Sw S SW SwW S S \Y Vv SE Vv SE SE SE S
Wspp 45 35 2.5 3.0 2.0 25 3.0 35 4.0 4.0 1.5 2.0 1.5 2.0 1.0 2.0 1.0 1.0 15 1D 15 353 4.0 25
T5 197 [ 187 {196 | 246 |[276 | 285 |256 | 228 |215 | 219|226 | 241 |.258 258 |221 | 224" | 213 1206 | 215 | 248 989 12858955 | 22 2
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T T 0.3
YTR T 3.6 i
ROC

T, 23 3(13:2) T,23.5(13.5) T.,24.1(+4.2)
DAY 25/08/72 26/08/72 27/08/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 5 4 0 3 2 1 2 0 3 1 2 1 3 5 4 9 10 8 9 6 6 6 9 9
WpRN | SW | sw w w w W w N N NE | NE E E E E SE | SE S SW S SW w W W
Wgpp 2.0 3.0 3.5 5.5 6.5 55 4.5 3.0 3.0 2.5 25 3.0 40 45 50 55 3.5 25 3.0 25 3.0 6.5 85 70
5 209 1211 |25 [ 250 | 268 | 272 |230 | 196 [174 |[165 [169 | 23.7 | 257 |259' {218 |21  |215 (209 | 215 |254 |61 | 2520227 | 204
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.8 0.3 20 T
YTR 1.8 0.3
ROC 142 T 0.3 58

Tg 23.11{+3.3) T, 2 1. 444:18) T,229(+3.4)

WEATHER 22/08/72 — 27/08/72

From 22/08 to 26/08 a quasistationary front extends east across the upper Great Lakes from a nearly stationary Low Pressure centre located in Wisconsin. The lower
Great Lakes remain in very warm air during this period, while disturbances on the frontal system traverse the region with associated showers. Winds are light to moderate
southerly. Quasistationary front shifts south of the Great Lakes late on 25/08, bringing moderate N winds and cooler air to the Lake Ontario region. Low Pressure centre
with a frontal wave moves slowly northeast towards the lower Great Lakes on 26/08 and enters the region on 27/08. Moderate E winds with scattered cloud on 26/08.
Light S winds in the morning of 27/08, change to strong Win the afternoon, with overcast to broken cloud cover and scattered showers.
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| DAY | 28/08/72 29/08/72 30/08/72 SURVEY NO. 33
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
cLD 8 10 6 1 2 0 0 0 3 3 2 3 6 2 0 0 0 0 0 0 0 0
WDRN W w W W W W W W W NW NW N SW SW W NW N N N V A% S S SW
' Wspp 7.0 8.5 P 5.5 7.0 8.0 75 6.0 5.0 3.0 25 1.5 2.0 3.0 3.5 45 40 TiAT 2.0 15 1.0 15 3.0 2.0
‘: y 198 | 194 | 19.7 {230 |270 | 265 | 228 | 202 | 185 | 16.1 | 165 [ 220 | 259 |246 |215 |16.7 |139 | 124 | 146 | 228 | 248 |243 |204 | 155
\
1| PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ i
YTR 1l 1] T
ROC 18
T,22:3{+2.9) T,20.2(+1.0) T,18.6(-0.5) T_,522.0(+2.5) T30 19.4(-1.3)
DAY 31/08/72 01/09/72 02/09/72
| HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
i CLD 0 0 1 0 0 0 0 0 0 0 0 1 1 1 0 0 2 0 5 5 6 9 10 10
’ WDRN | SW Sw SW SW S E SE SE SE SW SW 5 SE SE SE S SW V N Vv \% NW N NE
il Wspp 25 2.0 2.0 2.0 2.0 3.5 4.0 35 3.0 215 2.5 2.5 3.0 4.0 3.0 3.0 2.5 3.5 2.0 20 2.5 45 6.5 8.0
Ta 13 BRI TRISNI TGN [$23 G 1EP 7N | 728 01 F22: 8815198 ¥ 1i7.0 | "15:2: 1F16:8 | 244 [(27.2 |'285 | 248 | 206 |180 | 1722 | 170 | 228 |245 | 233 | 195 | 11.2
| PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
I: YYZ T
1 YTR 0.5
ROC
T,20.741.7) 1., 21.8(+:3.0) i HEOE] 2
| WEATHER 28/08/72 — 02/09/72
: Large High Pressure system builds over central U.S.A. on 28/08; strong W winds with broken cloud and scattered showers in the morning, clearing in the afternoon. Cold
Front, extending south from a Low Pressure centre over Labrador, passes through the Great Lakes area on 29/08; slightly cooler, with scattered cloud and variable winds

becoming moderate NW in the evening. High Pressure system remains centered over the Great Lakes on 30/08 and moves to the Atlantic coast on 31/08. Light winds, clear
sky and seasonal temp. on both days. Cold Front, extending south from a Low Pressure centre over Hudsens Bay, enters the upper Great Lakes area on 01/09 and moves
slowly south on 02/09, but lower Great Lakes remain in warm air. Light to moderate SW and SE winds and clear sky on 01/09. Light and variable winds on 02/09,

becoming strong N in the evening; increasing cloud during the day.
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SURVEY NO. 33 30/08/72 Ty 19.9 (-0.3)

Intially scheduled for 22/08, the survey is delayed by poor visibility resulting from warm and humid air over the region. The survey is completed on 30/08 after the passage
of a Cold Front.

Mean surface water temp. has increased 2.6° since 28/08 and is near normal. The increase is due to the warm weather prevailing during the intervening period. The CCIW
buoy network data show a rapid rise in temp. from 18/08 to 24/08, followed by a six day period when the temp. remains in the 20° to 21° range.

The surface water temperature pattern shows upwelling along the north shore that has been initiated by the strong W winds on 28/08.
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!
DAY | 03/09/72 04/09/72 05/09/72
| HR gl | By N M| a3 | 18 o | 22 | o1’ | 08 | o7 | 10 | 13 | 16| 18 | 22 | o1 | 040z |n10 | 13 | 16 | 19 | 22
el | 101 | 10 ] adisgsl d o g el Bl 3 1 SRR B s S o | o’ el 2.0 6 kAl B .8
Worn | NE | NE [ N [N [N [N [N [N [N | N | N [ Nw [ Nw [ wo | Nw [ N[ NW [ NW [ NW [ W Sswo | swo|swo|ow
Wspp | 70 |75 |65 |65 |50 |55 |50 |55 |45 |50 |55 |40 |40 [55 |55 [60 |50 |50 |35 [35 |60 |70 |75 |85
T 156 |15.2 | 148 | 160 | 169 |17.8 |156 [ 133 |118 |11 [112 |180 [202 | 208 | 15.7 [ 115 |102 | 83 | 104 |19.0 |21.1 |21.7 (184 [ 165
i PPTN | -01 | 0107 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
| yyz | 1.0 1.3
| YTR | 117 0.8 T
| ROC | 438 0.3 0.5 T
L'- T, 15.7(-2.9) T, 15.0(-3.4) T, 15.7(-2.5)
: DAY | 06/09/72 SURVEY NO. 34 07/09/72 08/09/72
HR bl owien i she Bl =gl (aor | 22 o woa | o7 | 10 | 131 e | 19 | 22 | o1 -0d) or 0| 43 | 16| 19 | 22
Ern el e[ e s 1l 8 e ] A T (R 1 ol T e R e T TR o [ L I S S T
| Wann Wi R R T B s s e e e s s sw [sw [sw | sw fsw o fove | W] v [ NE |NE | SW'| W [N
i Wenn FoEm s o s SRl B s e Cae e Sl as s b os Ba s T (550 40 | a5 | &5 13015 |15 |15 |20 |10 |20 |35 | 70
I( T, 14.1 | 137 [176 [209 [213 [207 [17.4 | 159 [ 134 [ 131 [ 141 | 234 |259 | 262 [219 | 196 [186 [19.4 [19.4 | 189 [209 |223 |189 | 16.7
J | PPTN | -01 | 01-07 07-13 13-19 19.01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
i YYZ T 0.8 3.0 18.5 7.9
;j' YTR 0.3 T 10.4 135
| ROC T 3.0 20
Ty 17.7104) T,517:6-1.0) T,30 19.3(:0.7) T,19.7(+1.8) T, 19.4(+1.7)
WEATHER 03/09/72 — 08/09/72

: Cold Front moves through the lower Great Lakes area early in the morning on 03/09, followed by a large High Pressure ridge; overcast with rain and strong N winds in the

'&. morning, clearing in the afternoon. High Pressure ridge remains over the Great Lakes on 04/09 and 05/09; moderate to strong NW winds, changing to SW in the evening of

05/09, with scattered cloud and below normal temp. A weak front passes through the area early on 06/09, causing scattered showers. A Low Pressure centre develops in

| the mid — western U.S. on 07/09 with a frontal structure extending into the upper Great Lakes region; light to moderate SW winds prevail over the lower Great Lakes, with

! increasing cloud and showers starting in the afternoon. Frontal system passes through the lower Great Lakes area on 08/09, followed by a High Pressure system; overcast
! with rain and light and variable winds in the morning, clearing in the afternoon and strong N winds in the evening.

O T T e
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{ LAKE ONTARIO
SURFACE WATER TEMPERATURE (°C)
BY ART. SURVEY
DATE:SEPT.6,72 MEAN TEMP. 19.2°
ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA
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SURVEY NO. 34 06/09/72 1 e 19.2 (-0.5) *

The survey is postponed one day because of poor visibility over the lake. On 06/09 conditions improve, although visibility remains poor in some areas.

{

|

|

Mean surface water temp. has decreased 0.7°since 30/08. The decrease has probably occurred during the preceding three days. The CCIW buoy network indicates that the f
water temp. remains in the 20°to 21° range until 03/09, then starts to fall with the onset of strong northerly winds and generally cool weather. q
|

The surface water temperature pattern shows a typical late summer flat gradient structure. At this time the vertical temperature gradient in the thick epilimnion is also ]
small. Consequently, the upwelling process along the north shore is not as apparent in the temperature gradient field, although strong northerly and westerly winds have
dominated since 03/09.
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DAY | 09/09/72 10/09/72 11/09/72 SURVEY NO. 35
HR o1 | o4 | 07 | 10| 13| 16 | 19| 22 | 01 [ 04 [ 07 | 10 | 13| 16| 19 | 22 | o1 | 0a | o7 | 10| 13| 16 | 19 | 22
cLD 1 T o | o 1 1 1 1 3 g o peedeigdes 1.3 [ 5 (| 7 7
worn | N [ N [~ [N | N [N [ v | NN NE[Ne| v [sw [sw [sw [sw [sw [sw [sw | w [sw/|sw [sw]|w
Wspp | 65 | 60 |70 |75 [60 [55 [60 [ 65 [60 |55 [ 35 [15 |30 |40 [30 [30 [40 [40 |40 [35 [40 [40 |50 |55
T, 161 | 148 (143 |188 [198 198 [145 |11.8 [104 | 80 | 93 [179 [200 |198 [150 [120 | 122 | 12.4 | 143 [ 211 [ 243 | 235 | 205 | 183
PPTN | -01 01-07 07-13 1319 1901 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
YYZ
YTR
ROC

T, 15.9(-1.7) T, 14.1(:3.3) T,18.3(+1.1) T.517.4(0.3) T,30 19.4(-0.1)
DAY | 12/09/72 13/09/72 14/09/72
HR DA ROy n Tl 13 s il e g5 gt oe | o7 | 10 |13 | 18 [ 19 | 22 | o1 [fossl o7 [ 10| 13| 16| 19 | 22
cLD all i | 9 [ 7 S e e el e e iwe [Te | s e |2 | w0 |8 | 4 | 3 1 0
worn | W [nw [nw [ N [ v [sw [sw | v [ v [seE |[seE [se|s [sw]w |w |[w |w |[w [nw [N ][N [nw]|N
Wepn ([ 4EN[RaE "so [ 261 [ 26 |50 | 30 [ 15 [ 20 | 25 [ a5 |40 [ 25 [ 20 |s0 | a5 |40 |30 [45 |70 |60 |35 |50 |55
Ta 172 | 161 | 167 [ 198 [ 213 [ 209 | 182 167 | 145 [ 161 [172 [ 189 [ 204 [ 226 [21.7 [21.1 [200 [ 192 [ 187 [19.1 [ 193 [ 198 [14.4 [107
PPTN | 01 | 0107 07-13 13-19 19.01 01-07 07-13 1319 19-01 01-07 07-13 1319 19.
YYZ 2.0 T
YTR 0.3
ROC 3.3 0.5 0.3

T, 18.4(+1.3) T, 19.1(+2.2) T,17.7(+1.0)
WEATHER 09/09/72 — 14/09/72

High Pressure system moves slowly east across the Great Lakes region on 09/09 and 10/09; cool, with mainly clear sky and strong N winds on 09/09, becoming moderate
NE, then SW on 10/09. Frontal trough, extending south from a Low Pressure centre over Hudsons Bay, enters the upper Great Lakes area on 11/09; moderate SW winds
and broken cloud over the lower Great Lakes. Frontal system advances south to the lower Great Lakes on 12/09 and stalls over the region on 13/09. Disturbances develop
along the front and track east across the region, causing overcast sky and showers on 13/09. Varizble light to moderate winds and above normal temp. prevail during this
period. Frontal system shifts south of the Great Lakes on 14/09, in advance of a High Pressure ridge; strong NW winds in the afternoon with clearing sky and falling temp.
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LAKE ONTARIO

SURFACE WATER TEMPERATURE (°C)

BY ART. SURVEY

DATE:SEPT. 11,72 MEAN TEMP: 18.3°
ATMOSPHERIC ENVIRONMENT SERVICE

ENVIRONMENT CANADA
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SURVEY NO. 35

Survey is completed as scheduled in good weather conditions.

11/09/72

T, 18:3(0.9)

Mean surface water temp. has decreased 0.9° since 06/09. The decrease, which is almost twice the normal seasonal, is due to the cold and windy weather of the preceding
two days. The CCIW buoy network indicates that the water temp. increases slightly until 08/09 and then drops about 0.5° on 09/09 with the onset of strong N winds.
Cooling of the lake surface is effected further by the clear sky and low (8°) air temp. in the morning hours of 10/09.

A typical early fall surface water temperature gradient has developed. The gradient is small and in the mid — lake region the isotherm configuration is in a SW — NE
direction.




DAY 15/09/72 16/09/72 17/09/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 0 1 1 1 2 1 1 5 2 1 5 6 3 5 2 2 4 10 10 6 1 0 1 2
WDRN N NW NW w SW SW SW SW w w w W w S SW SW SW SW SW SW W W NW vV
WspD 4.5 4.0 4.0 5.0 7.0 8.0 9.0 8.5 8.5 8.0 45 Bk 2.5 2.5 5.0 6.0 g0 1.0 1105 4 8.0 45 3.5 2.5 2.0
T, 8.2 7.4 9.1 174 | 208 |217 | 128 | 157 | 150 | 133 | 139 | 189 |226 | 239 [19.7 | 196 |213 [230 |[224 | 2566 |28.2 | 270 | 204 | 17.2
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYz T
YTR
ROC

T.. 14.9(-1.6) T.,18.4(+2.0) T,23.1(+6.9)
DAY 18/09/72 19/09/72 20/09/72
HR 01 04 07 10 13 16 19 22 01 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CcLD 2 4 8 7 6 10 = 10 10 10 10 3 6 1 1 0 1 0 0 0 0 0 0 0

* WDRN E E E E E E NE NE N N NE NE NE E Vv NE E E NE E E E E SE

Wspp 2.0 3.0 3.5 5.0 5.0 4.5 45 35 5.0 5.0 6.5 6.0 5.5 35 3.0 50 7.5 6.5 6.5 8.0 1.5 6.5 6.0 6.5
Ty e e atBE [ oa o1 220 |tina |lise | 120 | 169 | 154 | 157 17.0 [\1Z4 | 13.1 {120 |10.2 | 80 780 148 L1728 | 187 | 14.1 | 105
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ i T i T ar 1
YTR 0.8 Ar 7
ROC i 10.2 i 0.5 T

T, 18.0(+2.0) T,15.4(-0.4) 1., 12.8(-2.8)

WEATHER 15/09/72 — 20/09/72
High Piessure ridge moves southeast across the lower Great Lakes on 15/09; cool, with scattered cloud and moderate NW winds in the morning, strong SW in the

alternoon. A quasistationary frontal system overlies the Great Lakes region from 16/09 to 19/G9 and the lower Great Lakes remain in the warm air sector during this
period. Strong W winds on 16/09, very strong SW on 17/09, with variable cloud cover and rising temp. Weak disturbances track east along the front on 18/09, giving
muoderate E winds, broken o overcast cloud cover and showers. High Pressure ridge builds over northern Ontario on 19/09, pushing the frontal system south of the Great

L akes; strong NE winds with overcast sky and showers 1n the morning, clearing sky and falling temp. in the alternoon. High Pressure system remains over the Gr

on 20/09, giving strong E winds and clear and coal conditions.

eat Lakes
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DAY | 21/09/72 SURVEY NO. 36 22/09/72 23/09/72
ﬁ i:_!ﬁ | o1 |04} 07 | 1013 |16 |19 | 22|01 04 |07 |10 | 13| 16|19 |22 | 01| o0a]| 07| 10| 13| 16 | 19 | 22
f, ctco | 0 | 1 1| s ] el |l Sal ) St Ba [0S RS N T 1 1] 113 s s 6
) Vg TS S S S S S S W [ NwW [ NW [ NW [ NO[NW [ W | Nw | N N |[ne | E |seE | E E |se | se
| Wepp 55 | 70 |60 |s50-|30 |30 |40 [ss |75 |00 ['70 |'s0 |45 |60 |'eol [f6s [leo a0 |Bdol P3N 1870 feol it70li0
T, |92 |11.3 [130 [19.1 [228 |237 |193 | 159 [153 | 98 |64 [124 |141 |156 |100 |63 |54 |35 |46 [1a1 [163 [157 |137 | 137
ﬁ. PETN o1 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
) }—vvzgﬁ T
: —
i YTR | T
ﬁ | ROC |
: I | T,168(11.4) T,517.70:1.7) T,5019.0(+1.0) T, 11.2(-4.0) T,10.9(4.1)
DAY | 24/09/72 25/09/72 26/09/72
1 HR | 01 | 04 |07 | 10| 13| 16| 19| 22 | 01 | 0a | 07 | 10| 13| 16 |19 |22 | 01| 0a | 07| 10| 13| 16| 19| 22
Q | cr |10 [ 10 [10 {10 [10 |10 |7 8 10 | 107" [ael | 10! 210 [990] [P0l [Ti0] [%0} [Sin] [%&ol | Sl | ol | 5el S 4
J Wprn | S S S S S v . 'S | BE | | W Vv v s |sw |sw [sw [sw [sw |sw |sw |sw |sw [sw |sw [ w
Wspp | 55 |55 |65 |45 |25 |20 |20 [20 |20 |20 [25 |'¢6 |40 ["5s|| 40l ["35] Faal [faal I's s} s ies P enfiic aliFas
| Ta 1120 [ 130 [13.1 [126 [185 | 198 [185 169 |16.7 [17.1 [17.0 [202 |235 |226 [219 |208 [209 [202 [19.1 [209 [228 |229 |213 |19.1
PPTN F 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
| vvz | 36 0.5 i 7 T 10.7 95 25
"‘ YR ‘ 0.5 7.6 T T T T 1.8 1.8 T
: E‘_PC 1 33.0 2.3 11.9 1.5 T 1.3 0.5 0.8
“ | r,15.9(1.1) T, 20.0(45.4) T, 20.9(+6.5)
‘ WEATHER 21/09/72 — 26/09/72
i Cold Froni, extending south from a large Low Pressure centre over Hudsons Bay, enters the western Great Lakes area on 21/09 and moves east through the Lake Ontario

region on 22/09, followed by a large High Pressure ridge. Warm, with strong'S winds and variable cloud cover on 21/09. Rapid fall in temp. with strong NW winds and
scattered cloud on 22/09. High Pressure ridge moves to the Atlantic coast on 23/09; cold, with moderate E winds and scattered cloud during the day, strong SE winds and
[ mereasing cloud in the evening, as southerly flow of warm air is set up over the region. Very large High Pressure system persists over the Atlantic coast from 24/09 to
: 76/09, continuing to pump very warm air across the lower Great Lakes. A frontal trough moves into the upper Greal Lakes area on 24/09 and remains quasistationary
through the central Great Lakes until 26/09. Overcast sky, moderate to strong S and SW winds and above normal temp. continue during this period. Very heavy rain
occurs early on 24/09, showers throughout 24/09, and 25/09, and continuous rain on 26/09, as a Low Pressure centre with associated frontal wave traverses the region.

e e
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LAKE ONTARIO
SURFACE WATER TEMPERATURE [°C)
BY ART. SURVEY
DATESEPT.21,72 MEAN TEMP, 18.9°
ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA
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SURVEY NO. 36 21/09/72 T, 169 (-0.9)

The survey is initially scheduled for 18/09. Bad weather causes postponement of the flight on 18/09 and 19/09, and equipment failure forces cancellation on 20/09. The
survey is completed on 21/09 in reasonably good weather conditions.

Mean surface water temp. has decreased 1.4° since 11/09. This is a normal seasonal decrease. Although generally warm weather has prevailed [To5 17.7 (+1.7), T ;30 19.0
(+1.0)], upwelling along the south shore has lowered the lake — wide mean surface temp., which would otherwise be higher. The CCIW buoy network data demonstrate
the effects of wind on the water temp. since 11/09. In the central deep water region the temp. decreases gradually by 0.1° to 0.2° per day, with a larger drop (0.49
occurring on 17/09. In the northern region large drops in temp. (>>19 occur on 16/09 and 17/09, but on 20/09 and 21/09 the temp. increases by 1°and 0.6° respectively.
The large decreases in water temp. coincide with very strong SW and W winds that cause upwelling and mixing in the surface layers, while the increases coincide with

strong E and S winds that transport warm surface water nerthwestward.

Strong upwelling along the south shore is evident in the surface water temperature field. The upwelling is caused by strong NE and E winds on 20/09 and strong S winds
on 21/09. The wind is moving warm surface water away from the shore, exposing the thermocline. The U.S. IFYGL Coastal Chain Program confirms that in the Olcott
area the surface water temp. falls some 9°in 24 hours during 20/09 and 21/09, and that a strong westward current is set up along the shore.
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DAY 27/09/72 28/09/72 SURVEY NO. 37 29/09/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 9 2 4 4 1 1 0 0 3 5 1 1 0 1 4 7 10 10 10 10 10 10 9
WpRN | NW N NW N N NW Y NE E E E E SE E E SE S S S S SwW Sw SW SW
WspD 4.0 25 7.5 6.0 45 2.5 4.0 7.5 10.0° | 9.0 8.5 7.0 7.9 1.5 75 9.5 5.0 5.0 6.0 8.0 55 5.0 5.0 6.0
T, 180 | 156 | 124 [ 141 | 157 .| 148 105 | 2.2 7.0 5.7 5.6 120 154 |168 | 148 1142 [165 (174 | 180 |194 |204 | 187 1163 | 137
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.8 1.2
YTR 1.8 28 135
ROC 1.3

T, 12.0(-2:2) T511.4(-2.6)" T 15:9(+1.3)" T zp 17.3(F04) T, 171.6{+3.8)
DAY 30/09/72 01/10/72 02/10/72 SURVEY NO. 38
HR 01 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 10 10 8 6 0 2 5 9 6 6 6 8 10 10 7 6 4 5 < 0 2
WpRN | NW N N NW NW NW N N N \% SwW SW SW SwW S SW SW S SW SW SwW S S S
Wspp 55 6.0 {100 | 85 9.0 8.5 7.0 5.0 3.5 1.5 3.0 6.0 6.0 45 55 6.0 50 6.5 6.0 5.0 3.0 25 40 3.5
9 11.7 | 10.8 | 89 8.7 100 | 10.7 | '69 3.2 19 2.2 45 109 | 135 | 139 | 11.1 | 11.0 |106 | 106 | 109 |[152 |180 [ 187 | 144 | 106
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.8 16.5 0.5 05 4.8
YTR 1.3 221 7.6 0.5 1.8
ROC T 11.9 7.6 0.5 0.3

T,89(4.7) T,8.6(4.7) T, 13.6(+0.5) T 5 11.7{(-2.1) T 545 16.1(-0.1)

WEATHER

27/09/72 — 02/10/72

Cold Front, followed by a High Pressure system, moves into the Great Lakes area on 27/09; strong NW winds, clearing sky and falling temp. High Pressure system moves
east, as a frontal trough advances towards the region on 28/09; cool, with strong E winds and scattered cloud. Cold Front enters the upper Great Lakes area on 29/09, but
southerly flow of warm air continues over the lower Great Lakes until the evening; strong S winds, change to SW, then NW; overcast with rain during the day. Cold Front,
followed by a large arctic High Pressure system, advances through the lower Great Lakes area on 30/09; very strong NW winds and overcast with heavy rain in the morning,
clearing with falling temp. during the day. High Pressure ridge moves across the region 19 the Atlantic coast on 01/10, bringing a return flow of warm southerly air to the
Great Lakes by evening; light and variable winds in the morning, become strong SW during the day; increasing cloud with showers in the evening. High Pressure ridge

remains over the Atlantic coast on 02/10 and warm air continues to circulate over the Great Lakes; strong SW winds in the morning, moderate S in the afternoon; broken
cloud with showers in the morning, clearing in the afternoon.
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L LAKE ONTARIO

SURFACE WATER TEMPERATURE (°C)
BY ALRLT. SURVEY
DATESEPT.2872MEAN TEMP: 16.4°
ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA

+ IFYGL NO.37
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SURVEY NO. 37 28/09/72 T, 164 (-0.1)

The survey is delayed by bad weather on 25/09 and 26/09 and by equipment failure on 27/09. On 28/09 the survey is completed in good weather conditions.

Mean surface water temp. has decreased 0.5° since 21/09. The decrease is much smaller than the seasonal normal of 1.3°% The small decrease can be attributed in part to the
relatively warm weather [T g 15.9 (+1.3), T 5 17.3 (+0.4)] .

Additional reasons for the small decrease in the lake — wide temperature mean are provided by the surface temperature pattern, when compared to the pattern of the
previous survey on 21/09. Upwelling along the south shore has ceased. The U.S. IFYGL Coastal Chain Program confirms the end of upwelling in the Olcott area on 23/09.

Upwelling resumes again on 29/09, in response to the very strong E winds on 28/09 and 29/09.

A tongue of warm water extends westward along the north shore. Here the surface water temperature has increased since 21/09. The Coastal Jet Project data show that a
change from an upwelled to a downwelled thermocline occurs in this region on 22/09, as a result of the strong S winds on 21/09. The downwelling persists until 30/09, in
spite of northerly wind impulses on 22/09 and 27/09. The tongue of warm water, extending west along the north shore is a surface manifestation of a westward flowing

current, set up by the strong E winds.
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A LAKE ONTARIO
SURFACE WATER TEMPERATURE [°C)
BY ART. SURVEY
DATE:OCT. 2,72 MEAN TEMP: 15.4°

ATMOSPHERIC ENVIRONMENT SERVICE
ENYIRONMENT CANADA

: ! a
IFYGL NO. 38 1 5

I —

SURVEY NO. 38 02/10/72 T, 154 (-0.2)
The survey is completed as scheduled after the passage of a Warm Front. Conditions are good — scattered cloud, wind SW 5 — 3, air temp. 13°to 18°

Mean surface water temp. has decreased 1.0° since 28/09; this is close to the normal seasonal decrease. The CCIW buoy network indicates that the greatest drop (0.59 in
water temp. occurs from 30/09 to 01/10, after the passage of a strong Cold Front that brings overnight air temp. down to 2°

The surface water temperature gradient is relatively flat — a typical fall condition. The band of warm water ( >>15°) still persists in the northern region of the lake. Definite
shallow water cooling shows up along the shores and in the northeast basin. The Niagara R. plume is well defined by its warmer water ( >17°).
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DAY | 03/10/72 04/10/72 ~05/10/72 SURVEY NO. 39
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 0 3 6 10 3 0 3 1 8 5 4 2 9 4 2 0 2 2 4 4 2 4 9 T
WpRN | SW | sw | sw Vv E E E SE | SE S SE S SE E SE SE E SE SE S SE SE P SE
Wepp. | SGHlFR0S1 20000 15 | 16 | 40 [Tas §i45 | 45 | 250 35 sl 50 i's5 '6o I 6o |58 |88 |55 | 50 | 50 |45 |45 | as
T4 g6 1l 85 | 568 ltag 198 | z00 |87 | 122|123 106 | 10.7 | 180 |1204 | 196 | 159 | 143 | 128 [ 126 | 121 | 169 | 194 | 191 | 163 | 15.0
[i PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ
il | v
i : ROC
“1 T,14.1(41.2) T, 15.2(+2.5) T, 15.5(+3.0) T,512.1(-1.0) T3¢ 15.9(+0.3)
DAY | 06/10/72 07/10/72 08/10/72
fﬁ:f HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
¢ CLD 2 3 8 10 10 10 10 10 10 10 10 10 10 8 6 1 0 1 5 5 3 7 3 2
1 WpRN | S S SE | SE | SE | SE v N N NE | NE N N N N NW | NW | w W w NW | NW | w w
'i Wenn (P aolllRas lasiliag ihan | 25 | 15 | 25 fie5 il 85 || 80 |65 | 65 | 70 | 70 | €5 | 60 | 80 [100 ) 110 125 | 130 | 125 | 125
p P Ll A as laaalbiaell ascllic 2 ftda i ha ez '76 ['z6 | 82 'ss |les | 48 i 42 [ 35 | 69 | 1%7 [ 134 | 89 | 82"} &
7" | PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
1 YYZ T 7.9 12.4 T T 0.3 1
YTR T 13.0 3.6 0.3 T
ROC T 9.9 6.4 T T T T 0.5
T, 15.0(+2.7) T,8.0(-4.1) T, 7.8(-4.0)
i WEATHER 03/10/72 — 08/10/72

Very large High Pressure system persists over the Atlantic coast trom 03/10 to 06/10, drawing warm southerly air over the Great Lakes: moderate to strong SE winds,
scattered cloud and above normal temp. during this period. Cold Front enters the upper Great Lakes area on 06/10 and moves east of the lower Great Lakes early on
07/10. Warm, with moderate SE winds and increasing cloud on 06/10, becoming overcast with rain in the afternoon. Very strong N winds and overcast with scattered
showers and rapidly falling temp. on 07/10. A second Cold Front, extending south from a Low Pressure centre in northern Ontario, sweeps through the Great Lakes region

on 08/10; cold, with very strong NW winds, scattercd cloud and a few showers.
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DATE:OCT. 5,72 MEAN TEMP: 15.3°

ATMOSPHERIC ENYIRONMENT SERVICE
ENVIRONMENT CANADA

IFYGL NO. 39
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SURVEY NO. 39 05/10/72 Tw 15.3 (+0.3)

This is a special survey, flown during a designated IFYGL ““alert period’’. The survey is completed as scheduled in very good weather.

Due to the warm fair weather, prevailing since 02/10, the mean surface water temp. has decreased only 0.1°

The surface water temperature pattern suggests some transport of warm surface water away from the south shore and piling up against the north shore under the strong
and SE winds that have prevailed since early on 04/10. The Niagara R. plume has also advanced further into the lake.




et

S E———

=R

=

101

DAY | 09/10/72 10/10/72 SURVEY NO. 40 11/10/72
HR g1 TR e s g oo o toa i [Pe7 10 a3 1 f 19 f 22 | o | o8 o7 10 13| 16 | 19 | 22
CLD 0 1 5 5 7 6 3 0 0 0 0 0 0 1 2 2 4 2 3 2 6 9 10 | 10
Worn | NW [ Nw [ nw [ Nw [ Nw | Nw o NW [ NW | N | NE | NE | E | SE | SE | SE | SE | SE S S s Fse | se |sw | sw
Wepp | 170 | @5 |95 |100 |95 |85 |90 [ 70 |50 |40 |30 [30 [30 [30 |55 |70 |65 |60 |55 | 556 |45 |40 |40 | 70
T, e e e e s il Er e o R M s s IR e o 76 haB 52 |41 | a8 | a6 [128 168 [172 | 156 |15.0
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19
YYZ T
’ YTR 0.5 t
ROC 0.5
T, 5.3(6.3) T, 320:8.2) 7.5 10:3(-1.8) ", 55:14:6(0.0) T,11.4(+0.2)
DAY | 12/10/72 13/10/72 14/10/72
_HR Tl e e e L L e o e o v e 1 < (0 - o1 [ o4 | o7 | 10| 13| 16 | 19| 22
CLD o {0 oy [ 9 8 9 10 5 7 1 5 4 6 9 9 9 10 F 10 10 9 6 3 4
WpRN | SW | w W nw | nwo | Nw | Nw | N N N N | nE [ sw | sw [sw [sw |sw |sw [sw |[sw | w | w [Nw]|NW
Wepn s o B eig el Ns ol i s (5 s iR sig e s s s 55 a1l o5 (los dllas a0 | 65 (855 || 70 [ 90 [ 85 |80 | 85 [100 | 90
T, e e il s T e e e s E s s il g Vil sls | 76 e |67 | 65 | 28 [ 89 |96 |111 [135 106 | 24 | 3.7
PPTN | -O1 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ gl T T
YTR T 0.3 T 0.3 T 0.3 T
ROC 2.0 1.3 1.0
T, 12.3(+1.4) T, 55(:52) T 84021}
WEATHER 09/10/72 — 14/10/72

A deep Low Pressure system over Labrador and a large High Pressure ridge approaching the Great Lakes from the west continue to pump cold air into the region on 09/10;
very strong NW winds, scattered cloud and below normal temp. Hiyh Pressure ridge moves through the Great Lakes region on 10/10 and reaches the Atlantic coast on
11/10. Moderate to strong SE winds, clear sky and very cold on 10,10. Strong S and SW winds with increasing cloud and rising temp. on 11/10. Cold Front, followed by a
High Pressure ridge enters the Great Lakes region on 12/10; strong SW winds overnight 1o 12/10, change to strong NW, then N in the evening, with overcast to broken
cloud cover, scatiered showers and falling temp. Large High Pressure ridge overlies the eastern portion of the continent on 13/10; cold, with variable cloud and strong N
winds in the morning, moderate SW in the afternoon. A frontal trough passes through the area on 14/10. Strong SW winds in the morning, change to very strong NW in the
evening. Broken to overcast cloud cover with showers during the day, clearing in the evening. Temp. rises, then falls again rapidly in the evening with the passage of a Cold

Front.
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LAKE ONTARIO
SURFACE WATER TEMPERATURE (°C)
BY ART. SURVEY
DATE:OCT.10,72 MEAN TEMP: 11.5°
ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA

IFYGL NO.40
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SURVEY NO. 40

The survey is completed as scheduled in fair, but cold weather.

10/10/72

T, 115(26)

Mean surface water temp. has fallen drastically since 05/10. The large drop in water temp. has been caused by the passage of strong Cold Fronts on 07/10 and 08/10,
continuing strong NW winds and low air temp. on 09/10, and the clear sky and freezing air temp. (-2° to -39 in the morning of 10/10.

The surface water temperature pattern is a startling example of how very strong NW winds and low air temp. can destroy the summer stratification in a lake and cause a

rapid cooling of the surface waters by : (a) mixing of cold hypolimnion water into the warm epilimnion, and (b) direct loss of heat to the atmoshpere.

The CCIW buoy network indicates that the water temp. in the northern region of the lake falls 1° with the passage of the first Cold Front on 07/10 and 5° from 08/10 to

09/10, after the passage of the second Cold Front. In mid — lake regions the water temp. falls 0.5° from 07/10 to 08/10, then 3.5° from 08/10 to 09/10, as the cold water
spreads southward under the sustained very strong NW winds.




DAY | 15/10/72 16/10/72 17/10/72
| HR e 13, | 16 22 | oy o | o7 | 10 [ 13| 16| 19 | 22 | wa.f. o4} o7 | 10 3] 16 | 19 | 22
'l CLD : 0 2 4 8 6 6 6 5 6 |Ldo s [0l el 0 |10 | o 6 3 5 6 6 1L
(Worn | W | W [ | w [ w [ w [ w o [sw [ w [ w [ w [sw |sw |sw |sw |sw |w |w |w W W W NW | NW
| Wepp | 80 | 70 | 75 |55 |60 | 70 [ 70 |80 |95 [[100 ] 95 105 |95 [115 [11.0 | 120 |110 | 110 | 110 | 100 | 85 | 85 | 75 75 |
T, Al e e e s 67 |62 [T7n e |t [119 (117 [120 |83 |44 |26 |52 [54 [39 |07 |15
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
!ﬁ : YYZ T T i T
g viR | T 05 2.8 08 15 K 7
Z | RoC | 08 0.3 T 0.3
I;t : T, 3.6(6.7) T, 9.3(-0.8) T,3.6(:6.2)
1 DAY | 18/10/72 SURVEY NO. 41 19/10/72 : 20/10/72
| HR a1 Naa ey [apliE et e | 22 Loy | 'oa|io7 |10 a3 | 16| 19 [ 22 | o1 | oa} 07 | 10 [ 13 | 16 | 19 | 22
1 cLD 0 2 4 3 5 9 1oL |l 7 1 0 2 1 1 1 0 0 0 1 4 2 7 4 0 0
i Worn | MW nw [nw | v | v [ w [sw [nw [ n [ v [N [NE [NE [w [N [N [V [Sw sw | w o |Sw W S |-V
R sniEar e o fnl e T aalilialollBel sis! e [ 20 (30 |50 |45 |20 o5 |20 |35 [40 [ 45 |20 |15
Ts Sonlma s i e v an iz oe | a9 e a3 19 |41 |55 [-15 |41 |44 | 50 | 31 |39 [68 | 69 | 31 | 02
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 10-
YYZ T 0.3
| YTR 038
| ROC 0.8 T
| T bS] TAEAAD) T il7013) T, -0.2(-9.6) T,1.1(8.1)

4 WEATHER 15/10/72 — 20/10/72

‘ : Large High Pressure system moves southeast across the Great Lakes region on 15/10; strong NW and W winds, broken cloud and very cold. High Pressure system reaches
1 the Atlantic coast on 16/10 and a Warm Front advances north through the Great Lakes area; very strong SW winds and overcast with showers. Cold Front and a very large
, arctic High Pressure system enter the region early on 17/10. Very strong W winds in the morning, become moderate NW in the evening. Broken cloud with scattered
i showers, clearing in the evening with a rapid fall in temp. High Pressure system moves slowly east across the continent from 18/10 to 21/10. Very low temp., variable
winds and scattered cloud during this period. A weakupper air trough passes across the Great Lakes area from 18/10 to 19/10, causing scattered showers overnight.




104

0

‘,——ha-u‘x‘.——f—r‘r_—; ——1 |
{
|
|
|

-+

—

LAKE ONTARIO

SURFACE WATER TEMPERATURE (°C)
BY ART. SURVEY
| DATE:OCT 18,72 MEAN TEMP. 8.6°

\ ' ATMOSPHERIC ENYIRONMENT SERVICE

ENVIRONMENT CANADA

IFYGL NO. 41
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SURVEY NO. 41

T, 86 (3.38)

The survey is initially scheduled for 13/10, but problems with equipment cause postponement until 18/10. On 18/10 the survey is completed in fairly good weather

conditions — broken cloud with isolated showers, light and variable winds, air temp. 0°to 4°

Mean surface water temp. has decreased 2.9°since 10/10. The decrease is much greater than the seasonal normal of 1.7°. Cooling has been accelerated by the very cold and
windy conditions prevailing during the previous five days. The CCIW buoy network indicates that the surface water temp., after recovering somewhat from the sharp drop
during 08/10 — 10/10, decreases at a slower, more seasonal rate until 15/10. From 15/10 to 18/10 the water temp. again falls rapidly. This fall coincides with the period of

very strong winds and low air temp.

The great effect of the long — sustained, very strong westerly winds on the surface water temperature field is illustrated by the temperature pattern. The epilimnion has
been largely stripped away in the northwestern half of the lake. The tightly packed isotherms in the 7°to 10° range represent the advancing edge of the stripping process.
The warmest water ( >>129 is imponded in the east end of the lake.




DAY 21/10/72 22/10/72 23/10/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 0 0 2 4 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 / 10
WpRN | SW SW SE S S S S S S S S SW S S SE SE SE SE SE SE SW SwW % V
Wspp 1.0 05 2.0 4.5 4.5 4.0 4.5 5.5 4.5 4.0 2.5 3.0 2.5 1.5 3.0 25 25 25 25 oL 3.5 4.0 4.0 5.0
Ta 1.5 18 |05 7.0 7.4 6.8 5.8 6.1 5.7 6.1 6.7 8.6 8.5 8.3 3.1 g 8.1 8.9 8.1 106|124 144 || 126 | 95
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19.
YYZ 0.8 3 4.1 0.5 1.0 99 12:2 19 3.8 i}
YTR 0.5 0.3 1.0 12 3.3 119 8.9 7 2.8
ROC 2.0 2.0 T 1:3 0.5 6.4 4.3 T

Ta 8:5(-5:2) M 7-5(-1:2) T, 10.6(%2.1)
DAY 24/10/72 25/10/72 SURVEY NO. 42 26/10/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 5 10 10 10 10 10 10 10 10 10 10 10 10 9 7 5 7 7 7 2 2 1 0 0
WDRN V V NE NE N NW N NW NW NW NW NW NW W W S SW SW SwW SW SW SW SW SW
Wspp | 6.0 50 4.5 4.5 4.0 3.0 2.5 3.0 35 4.0 2:5 5.0 3.5 35 2.0 15 2.0 20 3.0 65 5.0 4.5 2.0 1.0
Ta 7.4 6.5 5.2 3.8 43 39 33 2.8 229 22 2.4 3.9 43 46 32 15 1.1 3.0 29 80 1102 [13104 % 69 4.2
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 4.1 0.5 it 0.3 0.3 T
YTR 4.8 1.0 T 0.8 1.3 T
ROC 38 1 T i T 1 ar

T,4.7(-3.6) i 35(A9) T s 5:5-3.3) T 50 93(-2.2) T,5.8(-2.0)

WEATHER 21/10/72 — 26/10/72

A very large High Pressure ridge persists over the Atlantic coast, drawing warm southerly air into the Great l.akes region on 21/10; moderate S winds, very rapid rise in
temp. and overcast with rain in the afternoon. Cold Front enters the upper Great Lakes area on 22/10 and stalls. Warm air continues to stream across the lower Great
| akes. A deep Low Pressure centre develops on the front and moves slowly northeast through the area on 23/10. Overcast with continuous rain, light to modecrate
southerly winds and rising temp. on both days. Cold Front, iollowed by a High Pressure ridge, moves southeast through the lower Great Lakes area on 24/10; vaiiable
winds in the morning, moderate NW in the afternoon, with overcast sky, light rain and falling temp. High Pressure ridge diifts southeast across the region on 25/10;
moderate NW winds, become light S in the evening; overcast with light rain in the morning, broken cloud in the afternoon. High Pressure ridge, located southeast of the
Great Lakes on 26/10, draws warm air into the region; moderate SW winds, clearing sky and rising temp.
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SURVEY NO.42 25/10/72 :

Ty 92 (-2.0)
Scheduled for 23/10, the survey is delayed until 25/10 by bad weather.

Mean surface water temp, has increased 0.5° since 18/10. The increase is counter to the seasonal trend, but can be explained, in view of the events occurring prior to and ﬁ
after 18/10. Since the termination of the westerly wind regime on 18/10, mainly light to moderate southerly winds have prevailed. The warm surface water, piled up in the |

east end of the lake by the strong westerly winds, is now encroaching back into the northwestern half. The CCIW buoy network shows that the water temp. in the north —
central region of the lake has increased steadily since 18/10, rising from about 5° to more than 11°

The surface water temperature pattern shows the warm water returning to the north — central region of the lake, as a pronounced tongue.
rather confused pattern also suggests movement of warm water to the north. The northward spread of the Niagara R. plume is also evident.

In the mid — lake regions, the




DAY | 27/10/72 28/10/72 29/10/72
HR o1 | o8 S0z 03 18 s | 22 | 01 | .08 | 07 | 10 13 | a6 | 19 | 22 o1 (“oall oz 10| 13| 18] 19 | .22
cLD 0 0 1 0 0 1 1 5 oS o o e | T o O 8 T 5 ] ol i o 0 [ (o TR (o 9 9 0
Wprn | S S S S vV | SE E Y S S S | sE S s |nw | N [NW | N N N N N N N
Wepp | 05010 W58 | o5 |25 (30| 30 | 20 |80"]|15 s sl 0l 30 loe |an' | S0l 40 |40 |60 |50 | 45
T el IR s ot 1250 8in L 76 uleg 7 il g Mo vo2 1200 3. lat | 98 |9a |93 |85 |91 |74 |63 | 41 |80
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T 0.8 15 15 3.8 9.7 2.8 0.3
YTR 0.5 0.5 0.8 0.8 2.8 1.5
ROC 1.8 0.3 T T 4.3 5.1 0.5

T, 7.0(-0.6) T, 10.4(+3.1) T 7.9(0.0)
DAY | 30/10/72 SURVEY NO. 43 31/10/72 01/11/72
HR il ooyl o ST as il e el 22 oy tiso4 [ w0y ) g10 0] 13 0] 16 19 1) 22 oI v e ) 0 T ol S e 1 (R T (B
CcLD 1eitl o 1o 9 8 9 5 5 8 8 10 9 ol el 3 4 3 3 8 10, |- 10
WpRN | NE N N N | Nw | NW O NW |V Vv v | NE E SE E MENE E E NE E E se | .SE .| SE S
Wepn | alniRiN=i0  H a0 o sz e ez 2e Y s [Tos s e iTs0 |85 |35 |85 |40 |35 |35 |30 |40 [30 |35 |40
Ta T e s o s el b e R ol s s g s 89 lieiaiilioe (2426 119 | 15 |45 |80 |95 |82 |76
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-
YYZ
YTR
ROC T

T, 1.3(5.6) T,56.7(-09) T.3p7.7(-2.7) T,0.9(-5.8) T,5.5(-1.0)

WEATHER 27/10/72 — 01/11/72

High Pressure system, centered over the Atlantic coast, continuesfair seasonal weather over the Great Lakes on 27/10; light S and SE winds and clear sky. A large Low
Pressure system with an associated frontal wave tracks north, west of the Great Lakes on 28/10, and a Cold Front swings southeast into the upper Great Lakes area; light S
winds and overcast sky with rain over the lower Great Lakes. Cold Front moves through the lower Great Lakes area on 29/10; moderate N winds, falling temp. and
overcast with rain. High Pressure system, centered in northern Ontario on 30/10, drifts east into Quebec on 31/10. Light northerly winds on 30/10, change to moderate E.
on 31/10, with broken cloud and below normal temp. on bath days. High Pressure ridge remains over the Great Lakes on 01/11; moderate E and SE winds, variable cloud
cover and seasonal temp.
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i i DATE:OCT.30,72 MEAN TEMP: 8.7°
i ; ATMOSPHERIC ENVIRONMENT SERVICE
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SURVEY NO. 43 30/10/72 Ty 87 (-1.4)

The survey is completed as scheduled in good weather conditions.

Mean surface water temp. has decreased 0.4° since 25/10. The decrease is less than the seasonal normal of 1.0° even though the weather has been relatively cool [T 5 6.7
(-0.9), Ta30 77 (-2.7)]. The small decrease in the lake — wide surface temp. is probably due to the fact that warm surface water, piled up in the east end prior to 19/10, is
continuing to flood back into the northwestern regions of the lake. In addition, some daytime heating has occurred during the warm and sunny intervals on 26/10 and
27/10. The CCIW buoy network indicates that the water temp. in the northwestern regions has been increasing slightly since 25/10.

The rather disorganized pattern of the surface water temperature field in the west half of the lake suggests on — going mixing of the warm surface waters with the
previously exposed cold hypolimnion. The area of cold water has decreased since 25/10. The lenses of <4° water have disappeared from the surface and the tongue of
warm water, protruding along the north shore, has enlarged. In the east half of the lake there is evidence of the normal fall cooling of shallow waters.
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DAY | 02/11/72 03/11/72 04/11/72
HR 01 | o4 | 07 | 10 | 13 | 16 | 19 [ 22 | 01 | 04 | 07 | 10 130T 16, i rel "liT22 0f Poretemilrrer 13 | 16 | 19 | 22
CLD {100 oy [ e e i P 1 A (O 2 R 9 7 6 10 9 9 Ve R s (e M R o o G Uy e L G R |« S 1 R T R (8 1
WpRn | S E SE E £ SE v | sw |sw | w w | w | nw | N N | NE 3 £ E £ E NE v | NW
Wepp ™ [P 302 s ke sINIE3 0l v1.5 |25l soioe | 25t Taig - [rsi5a 8.0, |65 | 65 |'s5 |35 |35 |45 |35 |35 |30 |35 |20 |30 |35
- B8 1 ren e g o s o M Mo T [T931 |l 84 | 87 | 79|46 .]|42 |39 [39:|37 [35 |41 |39 |39 |37
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19
YYZ T 5.1 8.6 0.8 0.3 0.3 1.3 25
YTR 15 7.9 2.3 T T 15 2.3
ROC 1§ 5.6 5.6 28 T 0.3 0.8
T,95(+32) T,8.0(+1.9) T, 3.8(-2.1)
DAY | 05/11/72 06/11/72 SURVEY NO. 44 07/11/72
HR 01 7 G N v A s 1R I 0~ S L | (S [ e A A o A - 01 | o4 | 07 | 10| 13 | 16 | 19 | 22
CLD 14 10 |10 9 9 8 8 8 10 Ee it 10 5 0 0 0 0 3 5 10’ £10 .10
Wprn | NW | NW | NW | w w | NW | Vv NE ° E SE | SE | SE E E Vv Y Vv S SE | SE E E
Wspp | 15 | 20 {20 |40 [30 |15 | 15 o [Feseliisei Sqis it ipftdi0s | sas- 30| 25120 | 20 15 | 35 | 40765 |40 | 40
T 2 seR s R ain NG 7 [Ee 7 A sslllia s HIEa o (lEa 75 537 “lf65 | 811 108 ['54 | 30 [24 |24 |28 |66 |94 |107 |100 | 85
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19
YYZ T T T 5.3
YTR 1.0 15
ROC T 0.3 T
T,45(-1.2) T,55(00) T,56.3(+0.2) T,305.8(-3.0) T,6.6(+1.3)
WEATHER 02/11/72 — 07/11/72

A large Low Pressure system with associated frontal wave enters the lower Great Lakes area from the southwest on 02/11 and tracks slowly east on 03/11. Warm, with
light SE winds, overcast sky and rain on 02/11. Strong W winds on 03/11, changing to strong N in the afternoon, with broken to overcast cloud cover, scattered showers
and falling temp., as cold air surges in behind the departing Low Pressure centre. A trough of low pressure overlies the lower Great Lakes on 04/11; moderate E winds with
overcast sky and light rain. High Pressure cell pushes into the Great Lakes area from the southwest on 05/11 and combines with a large High Pressure ridge building over
the Atlantic coast on 06/11. Overcast to broken cloud cover with light to moderate NW winds on 05/11. Light E winds on 06/11 with clearing sky and seasonal temp. Low
Pressure system with a complex frontal wave enters the Great Lakes area from the southwest on 07/11; light and variable winds in the morning, moderate E in the
afternoon, with increasing cloud and rain.
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LAKE ONTARIO

SURFACE WATER TEMPERATURE [°C)
BY ART. SURVEY
DATE:NOV. 6,72 MEAN TEMP: 8.2°

ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA
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SURVEY NO. 44 06/11/72 TW 8.2 (-0.8) |
|
The survey is completed as scheduled in fair weather conditions — clearing sky, wind SE 3 — 4, temp. 5°to 11° ’
Mean surface water temp. has decreased only 0.5° since 30/10. In comparison, the normal seasonal decrease is 1.3° Generally overcast sky has prevailed since 31/10, with a i

mild and rainy period from 02/11 to 05/11. This has retarded surface cooling. The predominantly easterly winds from 31/10 to 03/11, on 04/11, and on the day of the
survey, have reinforced the transport of warm water westward along the north shore, causing a considerable rise in water temp. in the northwest corner of the lake.

The surface water temperature pattern shows the tongue of warm water ( >8°) reaching down into the southwestern end of the lake. <5°water is found only in a small lens,
nudging against the Niagara R. plume. In the eastern half of the lake the temperature field has a typical fall cooling pattern. Here the surface water temp. has decreased
about 1°since 30/10.
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DAY 08/11/72 09/11/72 10/11/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 4 4
WpRrNn | SE £ E NE N N N N N N N N N NW N N N NE NE SE s E SE £
Vispp - [P A0 IF8S I 30¢ j 65 It hE | BOlINR 0 |29:0 | B0 |75 ['65 | 50 |55 | 45 | 25 29 W20 - j25 |25 a5 |'55 |55 |35 |45
L= 7.7 79 | 9.1 82 138 (80O |63 54 .dt46 || 44 |39 |a3 |as | a1 33 22 4130 |29 134 |38 50 | 5.4 5.7 4.6
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 4.1 7.1 38 1.8 7
YTR 3.0 12.4 10.7 9.1 1.8 0.8
ROC 9.1 11.9 6.6 5.6 9.9 5.8 7]

T, 7.6(+2.5) T, 4.0(-0.9) T, 4.2(-0.5)
DAY 11/11/72 12/11/72 13/11/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 7 10 10 10 10 10 10 9 10 8 10 10 10 10 10 10 5 10 10 10 10 10 10 10
Wprn | E E NE V v NW | NW w W W SW | sw | sw S S SW | sw | sw | NW | NW N N NE NE
Weoppn[I4:5 HEa5 ST s S 2s leas lnsah (e 3ie le2is lesg ([12.0, |1 1.0 1.5 1.5 .[W2os E2:0 10 |05 1.5 kg 35 v25 "B5 30 | 40
Te 39 A0 sa8 150 li59 W66 |57 |[ta4 w44 |13.5 [h3.1 45 Ihzor 78t rez |60 limo 44 |42 |'43 |48 |56 |46 | 3.
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 4.1 2.5
YTR 1.3 0.3 1.0
ROC T 1.3 i T T

T,5.0(+0.5) T, 5.4(+1.1) T,4.5(+0.4)

WEATHER 08/11/72 — 13/11/72

A large Low Pressure system moves slowly east through the Great Lakes area on 08/11, followed by a large High Pressure ridge; warm and overcast with continuous rain
and moderate E winds, changing to strong N in the afternoon. High Pressure ridge moves east across the eastern part of the continent on 09/11 and 10/11. Strong N winds
in the morning of 09/11, decrease in the afternoon and change to moderate E on 10/11. Overcast with seasonal temp. an both days. Low Pressure system passes east across

the lower Great Lakes on 11/11; light E winds, changing to NW in the afternoon and overcast with showers. High Pressure system builds over the Great Lakes on 12/11
and 13/11. Very light SW winds on 12/11, light N on 13/11, with overcast sky and seasonal temp. on both days.
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‘_ DAY | 14/11/72 15/11/72 16/11/72 SURVEY NO. 45(P)

HR 01 | 04 | 07 fn10 033 Jo 6 | 19 ['s22 ot fr04 Jrez | 10 13 (016|519 (K22 01 |04 ["o7F Fi10 {V 13 V18 019 | 20
f: CLD 16 [ 16 ) ve- ateckee  Keag Alive g 9 7 9 10 (g 8 7 7 6 7 7 8 6 6 0 3
- Wprn | NE | NE | NE | NE | NE | NE [ NE | NE | N N N | NW [ NW | Nw | w W[ Nw | ow W W | sw S E 3
:' Wspp (70 [ 75 |70 |75 |80 |85 [80 |75 |70 |50 |5a (45 a5 [5d |aa Vag zabtis a5 4s iz iza Bos s
-- T 20 | 02 |47 | 47 | 20 |48 (48 | 48 1286 | 81 031 |24 a5 )43 (ah | a3 WSS GG NG R S e e
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
vz | 36" 0.8* 30 25"

YTR T* T* 05" T

ROC 13 6.4* 4.8" 5.3 12.7* 25"

: | T, 1.105.0 T, 2.7(-6.4) T, 3306.8) T,u22019) T.s0 46021

DAY 17/11/72 18/11/72 19/11/72

HR 01 |04 | 07 [ 10 [ .13 |. 16 fu 19 (722 Loy Mod |ioz [t10 (013 Jo 16 (w1 |iaz 01 |"oa ['o7 10 W13 |O16 |S1e | 22
CLD 4 5 4 4 3 3 3 10 9 10 9 9 7 4 3 4 3 3 5 10 10 10 10
Wprn | Vv v | NE | NE v | NE v W W w | sw |sw | w w | sw | w N N | NE Vv | NE | NE | E NE
j; Wspp | 20 | 15 120 |15 20 |10 |10 10 (s 20 [ 15 |20 bas (20 ixo [Fis 11s Pao ibis 5o Eac gl clBa.
5} Ty 41 | 37 |39 |80 |00 |04 |05 | 22 |26 |26 |24 |02 |14 |26 |09 |[Fma a5 26 28 aa oe P bl mlas
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-
;‘f" YVZ T 0.3

YTR T 0.5

ROC =

| T, 2.1(5.4) T, 0.5(3.6) T,0.363.3]

: WEATHER

14/11/72 — 19/11/72

i A very large arctic High Pressure system invades the central part of the continent on 14/11, as a Low Pressure system moves east, just south of the Great Lakes; cold, with
ﬁ strong NE winds, overcast sky and snow. Arctic High Pressure systern moves east slowly, persisting over the eastern part of the continent until 19/11. Light winds, broken

| to scattered cloud and below normal temp. prevail during this period. A Low Pressure system with a frontal wave approaches the Great Lakes from the south on 19/11;
i very light N winds in the morning, moderate NE in the afternoon, with overcast sky, mixed rain and snow showers and rising temp.
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} Survey incomplete because aircraft denied permission to
T i enter restricted area R 5203. 1
‘ i
o F—— } o— } L AL ot N, T || TR T SR Bl % ; e e
| [ | |
dl | ‘
J i S 1AV E -~ { = u_, ~ o ALy L
o = & "= e N RN =
16/11/12

i I

Initially scheduled for 14/11, the survey is delayed by bad weather on 14/11 and equipment failure on 15/11. On 16/11 weather conditions are good, but a portion of the
lake is not surveyed, because the aircraft is not allowed to fly through a military restricted area.

From the incomplete survey it appears that the surface water temp. has decreased about 2°since 06/11. This decrease is close to the normal seasonal.

In comparison with the survey on 06/11, the surface water temperature pattern is simpler and more orderly in the west half of the lake. The flat temperature gradient is
more characteristic of the normal late fall conditions. Through gradual cooling and mixing in the surface layers the epilimnion has been thinned and the contrast between

specific water masses has been largely eliminated.

The CCIW buoy network data indicate that two periods of rapid surface cooling have occurred: from 08/11 to 09/11, and from 13/11 to 15/11. The fir_r?t period is
associated with strong N winds and a heavy rainfall, the second period coincides with the first outbreak of arctic air over the region, with associate strong NE winds, sub —

zero air temp. and a heavy snowfall.

|
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DAY | 20/11/72 21/11/72 SURVEY NO. 46 22/11/72
HR 01 | 04 | 07 [ 10 [ 13 | 16 |19 | 22 | ;1 | o4 | 07 | 10 | 13 | 16 | 119 | 22 | tordiSne ol a0 {1zl i1s | tia | 22
ctp | 1o |70 | @ 8 1 1 3 6 8 5 8 8 8 7 9 8 6 9 8
Worn | NE [ NE [ N [nw | N [ nw [ w [ w [ nw [ nw [ nw o[ nw [ nw o [nw [aw [ v v [ v [ Ne [ N [ nw [ nw [ nw | ow
Wspp | 55 | 40 |50 |45 |50 |50 a5 | 35|35 | a0 {ias |40 |35 fees (25 [f20 [Sag8lios | g o s ¥iias Nita 5l s
T, 02 {00 |06 |11 |06 |09 |18 | 28 [33 |44 |50 (39 |24 |24 |41 |61 |54 |50)|63|52|40]|44|68]| 76
PPTN | -01 01-07 07-13 13-19 1901 01-07 07-13 1319 1901 01-07 07-13 13-19 19-
yyz |5.1* 3.8* L T T* 1 T
YTR |41 1,0% T T*
Roc | 3.8* 1.3* % T - ™ 0.8* 0.3*
T, 0.6(-3.4) T,4.0(6.6) T,5-1.4(-4.6) T,304.1(-1.5) T,-5.6(8.0)

DAY | 23/11/72 24/11/72 25/11/72
HR 01 | o4 | 072 | 10 | 13 | 16 | 19 | 22 | ®1 | 04 |voz | 30 | 93 | 16|99 [i22 [N | toa [ g0z M0l a3l fael wal 8 as
CLD 9 g4 e s ek e e 4 hiao | mosl e e e o] e Bl ] ae 8 8 5 Bl iit0 e 1] a0
Wprn | W [ SW [sw |sw |[sw [ w |[sw | w [w |w |w [sw | sw | |sw | |[sw /| sw | |vVv [sw]| v [sw]|sw]|se |se |sE
Wepp | 20 |25 |30 |50 {60 |65 [55 |'60 |75 (65 |'so |65 |45 [ies |seflize il as [isilisailisedlizatiise =6 liag
Ty 57 |70 |64 |33 [45 |02 |02 |17 |09 |00 |oe |63 |69 ["15 | v5 %00 ldo a3 [tasl [ iza i |iaal i
PPTN | -01 01-07 07-13 13-19 1901 0107 07-13 13-19 19-01 01-07 07-13 13-19 19-

| YYZ

YTR i (i T T

b ROC | 0.3* ™ s

T, -3.1(-6.3) T,0.6(-1.4) Tt ares

! WEATHER 20/11/72 — 25/11/72

A very large arctic High Pressure system invades most of the continent on 20/11, while a LLow Pressure centre departs the Great Lakes region; moderate NE winds with
overcast sky and snow in the morning, moderate NW winds and clearing sky in the afternoon. Arctic High Pressure system dominates over the continent on 21/11 and
22/11; moderate NW winds, broken cloud and very cold. Thermal Low Pressure centre develops over the Great Lakes on 21/11, causing scattered snow showers. High
Pressure system remains centered over southeastern U.S.A. on 23/11 and 24/11, moving out over the Atlantic on 25/11. Strong SW winds on 23/11 and 24/11, with
overcast sky and gradually rising temp.; scattered snow showers on 23/11. Low Pressure system with associated frontal wave approaches the Great Lakes from the west on
25/11; light SW and SE winds, broken cloud and seasonal temp.
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LAKE ONTARIO
SURFACE WATER TEMPERATURE [°C)
BY A.RT. SURVEY
DATE:NOV. 21,72 MEAN TEMP: 6.2°
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SURVEY NO. 46 21/11/72 Tw 6.2 (-0.1)

The survey is postponed from 20/11 because of bad weather. On 21/11 conditions are marginal — broken cloud with scattered snow showers, wind NW 3 — 4, temp. 4°to

g

Mean surface water temp. has decreased 2 0%since 06/11. The decrease is less than the normal seasonal of 2.5
Ta30 41 (-1.5)]. A possible reason for the slow decrease in surface water temp. may be that large amounts o
during the periods of extreme mixing in October and early November. If so, a longer period of cold weather would b

atmosphere.

The surface water temperature field is flat and featureless, typical of late fall.

° even though the weather has been quite cold [T g5 -1.4(-4.6)
f heat have been transported into the deeper layers of the lake
e required to dissipate the stored heat back to the
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DAY 26/11/72 27/11/72 28/11/72 SURVEY NO. 47(P)
! HR o1 | oa"| o7 |10 13 0 e ) 22 ver iy e ez aoT | el as e oo o1 ] oa a7 | 10l 13| 16] 19 | 22
| CLD 10 | 10 [ 10| 10') 10 | 90 {0 [0 10 | 1010 IF 1D 8 8 75 g 8 9 10 | w0 1ot 8 4
. Wprn | SE E E |Sw |sw [sw |sw |sw |[sw [sw [sw [sw [sw [sw [sw [sw | w [sw [sw [sw|w |w | w | sw
f Wepp | 50 | 45 | 35 | 30 | 80 | 80 | 70 | 105'| 9.0 o5 a8 | 85 | s8o'l| 65| 25 | a5 | sall 30| 40 50| 25 ' ca | =5 "Ea
; T, 15 |24 [ 24 (18 |28 |37 |32 [ 26" 26 |26 |24 |22 | 32"V asi 20| 2o Fis | 270 talliz200 58 v 38l a7 1as
g PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
| YYZ T 0.5 4.8 Tr* T*r T T T*
f YTR | 38 6.4 5.1 T 3.8 1.8 T
j ROC |a8*r 2.8 3.3 T 2.0 T 0.3 1.0
] T, 2.6(+1.0) T, 2B12) T, 1.4(#0.3). T, 08E10) T35 2.2120)
|
DAY | 29/11/72 30/11/72 01/12/72
j HR 01 | oa | 07 | 10 | 13 | 16| 19 | 22 | o1y o4 | "o’ 10 13 | 'l w2z oy mmeiars 0ol iz | sl wl o
f, CLD 1 2 2 2 2 1 0 0 8 9 10 9 10 | 10 8 10 9 8 9 2 10 8
* Wprn | W | W W W w |sw |sw | s Vv Vi S s |lse Fse{se S |sw |[sw | w | nw [Nw [ Nnw | Nw

Wspp | 70 | 50 |55 |65 |60 {50 |20 )15 |15 | 20 |20 |'as |55 | 5545 | as W50 | 30 |l 30160 1515 "6t 55 |'an
| T 08 |17 |28 |45 |00 |02 |24 28 |as|az|2406 |15 17102 | 0a a6t -t 1570 oo a7z =il e
f PFTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
| 1he i ™ 0.3* T
; YTR T 4.8~ 3.3* 0.8* 0.5
F ROC 0.5* 2.8 0.8* 1.0* T
4 T, -1.4(-2.3) T, 018 i B
ﬁ WEATHER

26/11/72 — 01/12/72

A very large Low Pressure system develops over the Great Lakes on 26/11, as two Low Pressure centres travelling north merge with a Low Pressure centre approaching
from the west; moderate E winds in the morning, very strong SW in the afternoon, with overcast sky and rain and snow mixed. Large Low Pressure system moves north on
27/11, but a low pressure trough remains over the area until 29/11. Very strong SW winds on 27/11, decreasing in the evening, with overcast sky and mixed rain and snow
showers. Moderate to strong SW winds, overcast to broken cloud cover and a few snow showers on 28/11. High Pressure system builds over the central continent on 29/11
and moves to south of the Great Lakes; strong W winds and scattered cloud. Cold Front with associated Low Pressure trough enters the upper Great Lakes area on 30/11
and passes through the lower Great Lakes area on 01/12, while a deep Low Pressure centre travels north along the Atlantic coast. Light and variable winds in the morning

of 30/11, become moderate SE in the afternoon, with increasing cloud and snow showers. Moderate SW winds in the morning of 01/12, strong NW during the day, with
broken cloud, snow showers and falling temp. during the day.
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LAKE ONTARIO
SURFACE WATER TEMPERATURE [°C)
BY ART. SURVEY

DATE:NOV. 28,72 MEAN TEMP,
ATMOSPHERIC ENVIRONMENT SERVICE
ENVIRONMENT CANADA

IFYGL NO.47P |

| i NOTE — Survey incomplete due to snow showers over lake.
' i Near shore shallow water temperature range is 2—3°C.

i |
+ ! | ? T
é F !
s i Sate T R i — T — ‘ ; e ) bt bttt
ol : e I e e e e e —— T
'1! war wor o »or n-ll’ rf!a IJ’ o
SURVEY NO. 47 (P) 28/11/72

The survey is postponed from 27/11, due to bad weather. On 28/11 weather conditions remain marginal — overcast with snow showers, wind SW 5, air temp. 2°to 3°.
Suvey can not be completed because of snow showers over the eastern part of the lake.

Mean surface water temp. appears to have decreased about 1°. This decrease is close to the normal seasonal decrease.

The surface water temperature gradient is flat — a typical late fall pattern.
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DAY | 02/12/72 03/12/72 04/12/72
j HR O1 | 04 | 07 | 10 W3- | 16 | 19 | 22 | o1 | o4 | 07 | 10 [ @ [ 16} 190 [ 22 [ ofslsosuia ol e i ae =
cLD 7 9 9 7 10 19| 16| 1o 8 10 ok g 7 8 5 18 e of oo d- 10 100 g0 0 1 | e
Wpgrn | NW | NW | SE | SE | sw | E SE | v Y, v N | N [ nw o [nw [ nw | N [ Ne [ ne [ NE | E [ NE [ NE | NE | NE
. Wepp (30 | 15 |20 | 30|45 |25 |25 | 60:460 | a5 .50 {45 Ls5 [45 |35 |25 Fgailicgilissl Pesiiles Faotl Fag
T, 55 |69 | 62 | 5.0 |22 | 481809 | %1 |04 [45 |47 |97 87 [sistzy 7 | e aiigs Pae|tasiingmina
| PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
YYZ 0.5* e i s 1.0* N 0.3 s 0.3° 33"
1 YTR T* 5.1 1.0* 0.5 T T* 1.0*
! Roc | 1.3* T* 1.0 e i T e 23" 5.6
| T, -3.6(-3.7) T, 2623 T,-8.9(8.3)
‘. DAY | 05/12/72 06/12/72 07/12/72
' HR 01 | 4 | 07 | 10| 13| 16 | 19 | 22 | o1 L. o4 | o7 | 70 | 13| % | 19 | 22 | ;i | od I 10 13 15 ol =
CLD 160 16 | 10 | e § g | e e | ote el an i a i e 9 9 9 7 6 6 7 2
Wpan | NE | NE | v [ NE | v v E |'sE }sE S S W [NwW [ Nw [ NwW [ NwW [NW [ Nw [ Nw | v | SE | N | SE | v
Wepp | 60 | S5 {30 |35 |20 |20 |15 |25 |28l 50 |70 [s0 (95 |15 [as e Hasllasids boer i o aoiools
s 85 | 85 | 78 |70 |46 {37 (28 | 04 |15 |67 |89 |76 |41 [os | oF | 24 s gale2silay ca isillrs s
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-
vyyz | 08" T 0.3" Ter 0.3 8.6 4.6 0.3 T*
| YTR | 08" T*r T*r Tor THr 1.3 10.2 T* T
| ROC | 0.3*r T T 5.3 T T 1.0 T*
" T, 5.4(-4.4) T, 3.3(+4.6) T, 6.8(-5.2)
WEATHER

02/12/72 — 07/12/72

A quasistationary front remains in the vicinity of the lower Great Lakes from 02/12 to 06/12. Generally overcast with mixed rain, freezing rain and snow showers, NE
winds and below normal temp. during this period. Low Pressure centre forms on frontal wave over the Great Lakes on 06/12 and moves northeast, as a large High Pressure
ridge builds west of the Great Lakes: strong S winds, rapid rise in temp. and overcast with heavy rain in the morning; very strong NW winds, broken cloud with snow
showers and rapid fall in temp. in the afternoon. High Pressure ridge moves into the Great Lakes region on 07/12; cold, with broken to scattered cloud and snow showers
along the south shore of Lake Ontario.
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DAY 08/12/72 09/12/72 10/12/72
HR 01 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 8 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 8
Wprn | E Vv SE | SE SE E NE E N Vv N v v SW | SE SE SE | NE | NE v W NW | NW | NW
Ween | 40 25 |35 "as g0 | ast]l20 | 25 Jos |20 |me (@25 |15 [10 |20 |05 [10 |15 |05 | 30 |45 | 40 |60 |65
Ye £Vl 52 a8 i9 I'ay | ealtaz | o7 o7 | 04 02 | o5 |13t 1 07 | 04 |02 |04 |02 |-09 |04 |06 |11 26
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 2.3* 2.5* 0.8 R 7 1 T 03" 0.8* 1.3"
YTR T 1.5* 4.8* TP T 05* 2.8* 0.5
ROC 2 0%t 0.5*r 0.3 T 2.0%F 13 T

T,-2.6(-0.7) T,0.4(+2.6) T,-0.9(+1.5)

il DAY | 11/12/72 SURVEY NO. 48 12/12/72 13/12/72

HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 o1 04 07 10 13 16 19 | 22
CLD 6 7 7 6 8 7 3 3 6 7 10 10 10 10 10 10 10 10 9 8 7 7 8 10
Wprn | NW | NW | sw | v SwW | Sw W W NW c E E SE SE Vv S SW W W W NW | w w
Wepp | &0 | 45 {2p |25 | 30 |45 |15 | 1.0 ]| 20 0 g5 llag I'ss | 758 | a0 |35 150 [140 125 | 11.0 100 | 55 | 35 | 4.5
Ta € e el gl e gl s sl eI s ol a5l soa' | 102 | 81 |l 59 a4 f-08/ | a7 |20 |46 | 56 |37 |28 |22 | 1.5 402 | a4
PPTN 01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 18 ] fig e 28" 3.3%-110.2 18.8
YTR i T 0.3* e 1.8" 48* 25 17.0
ROC T* T* 1 T T 1.0*1 1.8 0.3

T,-7.7(5.1) T,g5-1.3(+0.6) T,3q-1.0(-2.4) 1., 45(1.7) T,2.8(+5.7)

|
¥ ' WEATHER 08/12/72 — 13/12/72

High Pressure system moves east to the Atlantic coast and a large Low Pressure system enters the Great Lakes area on 08/12; moderate SE winds and overcast with rain
‘ and snow mixed. Disturbances form and track east across the Great Lakes along a quasistationary front on 09/12 and 10/12. Mild and overcast, with mixed rain and snow
| showers and light and variable winds during this period. High Pressure cell, centered west of the Great Lakes, enters the region late on 10/12 and moves east on 11/12.
Strong NW winds overnight to 11/12, light to moderate SW on 11/12. Cold, with broken cloud and scattered snow showers on 11/12. Low Pressure centre with a frontal
wave moves quickly northeast through the area on 12/12; rapidly rising temp., moderate E winds and overcast, with a heavy fall of rain and snow mixed. A High Pressure
cell follows the departing Low Pressure centre on 13/12; very strong SW winds in the morning, very strong W during the day, decreasing in the evening; broken cloud and
falling temp.
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SURVEY NO. 48 11/12/72 'I'W 4.0 (0.0)

Initially scheduled for 04/12, the survey is delayed by continuing bad weather. On 11/12 conditions remain marginal — broken cloud with lake — effect snow showers,
wind SW 3, temp. -8°to -5°.
| The weather has been generally cold since 21/11 [T_30 -1.0 (-2.4)] and overcast, with lengthy periods of snow and rain, as well as strong winds. While low air temp., wind
i and frozen precipitation have contributed to cooling of the lake surface, the predominantly overcast sky has reduced radiational cooling. Mean surface water temp. has
decreased 2.2°since 21/11, which is equivalent to the normal seasonal decrease.

The surface water temperature distribution is the common early winter, depth — reflecting type. Warmest water (>5°) is found over the deepest part of the lake. Shallow
water temp. ranges from 0° to 2°, with some ice in sheltered bays.




DAY 14/12/72 15/12/72 16/12/72
HR o1 .o |07 o101 13| 16 (.19 | 22 | o1 j,04 | 07 | 10 13 |18 | V19 122 o1 h:oa {ro7 10 4013 016 ju19 | 22
CLD 19 |t he1a Lo 9 7 8 9 o e R T o M T ol e R 8 9 8 9 9 8 8
WDRN W W W W N N NE NE NE E E E E E NE NE W W NW NW NW NW NW NW
Weop (20 [0 |25 |iaao |25 |20 |20 |25 |45 [ 70 )60 |70 [65 |60 |55 |65 |70 |65 |90 [95 |75 |95 |125 |100
Ty 87 |02 L'os | .o 110 {82 |07 |27 | 26 |l=a1 | 48 | 46 |35 | 37 |56 |63 |48 |61 |59 |65 |-70 |79 |83 | 96
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19
YYZ Ui A 9.1% 3.0 0.5* i 0.8*
YTR il 71" P is™ i T
ROC T 0.3* 8.1 3.8* T 3.8* 1.3

T, -0.8(+2.3) To4401.3) Ta-7.8(-3.8)
DAY 17/12/72 18/12/72 19/12/72
HR ot Loon o7 1,10 1,13 |16 |19 [n522 |03 L04 J:07 (10 |03 |16 [u19 [22 01 |-08 Lyo7 r10 j013 |06 | 19 | 22
CLD 7 6 4 0 0 1 2 0 e lse saer [Lae pso [ya0l 1xdo 110 8 10y luto oo e Fao fao; | a0
WpRN | NW NW NW NW NW W SW SW SW SW SW SW W W Y SW SwW SW SwW SW SW W W SW
Sn aET [ n s RnT iBa \58 [l isaltiiae Hite li0n Law 170 |55 h4as (385 (30 |35 |40 |45 |35 |80 50 |25
y 2 Snniza las EiEs |l 0n |03 |tio2 [F9a | 48 | 41 | 39 |35 | 22 |13 |44 |00 18 |47 |14 pO8 |26 |28 |24 |18
PPTN | -01 01-07 07-13 1319 19-01 01-07 07-13 1319 19-01 01-07 07-13 1319 19-
YYZ 0.5* = T i T T 1 e T iy 0.5*
YTR 1 i i 1 2.0* 0.5
ROC 03" 0.5* ™ ] i 7 L T i H

Tq -11.5(8.1) T, -2.7(+0.8) T,0.8(+4.4)
WEATHER 14/12/72 — 19/12/72

High Pressure system remains centered over the Great Lakes on 14/12; light W and N winds, overcast to broken cloud cover and mild. A broad Low Pressure trough
develops from Hudsons Bay to the Great Lakes on 15/12 and deepens, as Low Pressure centres move north from southern U.S.A. along the Atlantic coast; strong E winds
and overcast with snow. Large High Pressure ridge, covering most of the continent, moves southeast behind the departing Low Pressure system on 16/12 and 17/12. Very
strong NW winds, falling temp. and broken cloud with continuing snow on 16/12. Strong NW winds, very cold and clearing sky on 17/12. High Pressure system, centered
over southeastern U.S.A. on 18/12, brings a gradual rise in temp. to the Great Lakes area, under very strong SW winds and overcast sky with snow showers. A

quasistationary frontal trough pushes south over the Great Lakes on 19/12; very mild, with moderate to strong SW winds, overcast sky and rain and snow mixed.
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Quasistationary front remains over the lower Great Lakes from 20/12 to 23/12: moderate to strong NE winds and overcast with rain and snow mixed during this period. A
weak ridge of higher pressure overlies the area on 23/12 and 24/12. Very light E winds and overcast with a few rain showers on 23/12. Variable and light winds and
overcast on 24/12. Very mild temp. prevails on both days. A Cold Front drifts slowly south on 25/12 and remains quasistationary in the lower Great Lakes area;
continuing very mild with light NE winds in the morning, light SW in the afternoon and overcast sky, with light rain and snow showers.

DAY | 20/12/72 21/12/72 22/12/72
HER 01 | 04 [ 07 | 10 | 13| 16 [ 19 | 22 |01 [ o4 |07 [ 10 [ 13 ["16 | 19 |'22 | o1 | o4 |07z |"50 ["12 "6 | 1a [ 35
cio |10 [ 10 |10 |16 [0 [f10 [0 |10 [ao fae o e e Ve [Ba [Fie [Bie iR B0 [P0 e e o [iie
woen | v | v [ ne [ B [ne [ine [ine fne [e [iNE [TE [NE [ENETRE! Ml N REENE e e e N e
Wepp | 15 | 30 [50 |60 |55 [50 |55 [60 [45 [50 |40 [40 [30 [25 |25 |30 |35 |30 | 25 |35 |30 |20 |15 | 05
T, 17 [ 07 |11 |24 |28 |37 |43 ]| =0 {2 ls3 ez |54 [l | Sa ol Moo oz Woa o e
PPTN | -O1 01-07 07-13 1319 19.01 01-07 07-13 13-19 1901 01-07 07-13 13-19 10-
YYZ T T 0.3* T* T+ T 03* 0.5 T T T T
YTR Tr* T+ T 0.5 T 0.5 3.3 0.3
ROC 2.0r T+ T+ T 0.5%1 T T 2.0 4.1 0.8 T
T, 2.1(+16) T, -4.3(-06) T, 0.2(+356)

DAY | 23/12/72 24/12/72 25/12/72
HR 01 | 04 | 07 | 10| 13| 16 | 19| 22 | o1 | 0a | 07 | 10| 13| 16 | 19 | 22 | o1 | 0a | 07| 10| 13| 16 | 19| 22
cto |10 [90 |10 [10 |10 [0 [ 10 |10 |10 [P0 [i1e [P0 (Mo Mol [Pha B [0 [To | Vel Mo e [ Sia i BE
Wprn | NE | v | sE | NE [ NE [ sE [NE | E |sw |[sw [sw [nw [nw [ v [ v [ ne [ne [ne [ ne [ v | NE | sE | sw | sw
Wspp | 06 | 15 120 |10 |10 {10 [os [ 1.0 [15 |15 [ 15 |20 [20 [7d [20 ['15 |20 [25 |25 |25 [Zo [0 |20 |56
T, o4 {02 [04 |09 |18 [ 19 (19 [13 |17 [ 19 [ie 22 Vea 26 22 7 |20 s e Pas Foo [Pianiien|ioe
PPTN | -01 01-07 07-13 13-19 19.01 01-07 07-13 1319 1901 01-07 07-13 13-19 10-
YYZ 5 T T i T T
YTR i T T L i
ROC

"?' T, 1.1(+5.0) T, 2.2(+6.2) T, 1.2(+5.3)

WEATHER 20/12/72 — 25/12/72




-

L

|
|
!
|
DAY 26/12/72 27/12/72 SURVEY NO. 49(P) 28/12/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
§ CcLD 10 10 10 10 10 10 10 10 10 9 10 10 10 10 10 10 10 10 10 9 7 7 8 2
1 WDRN SE Vv A S SW W W NW NW NW NW W SW SW SW w ) NW NW NW NW NW NW N
WspD 2.0 2.5 2.0 2.5 5.0 5.0 55 7.0 8.0 6.5 4.5 3.0 3.5 50 4.0 55 8.5 8.5 55 6.0 9.0 6.5 7.5 4.5
Ts 0.4 0.7 0.6 1.7 2.1 1.8 13 0.4 09 | 22 | -28 | 22 1.7 -1.1 0.4 | -0.2 06 0.0 04 | -18 | -28 | 41 6.1 -8.5
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
' : Yyz 0.5 1.0% T 0.3* 15 ThE 0.3*
'z YTR 7 it i 251 0% 1.0 T 0.3* THL 46* 0.5* i
_ ROC .85 T 0.3* } 05" 0.8* i iy p i
| T.1.1(+5.2) T,-141+28F Tos 1. 1#31) T,zp-2:1(0:0) T, -2.9(+1.4)
DAY 29/12/72 30/12/72 31/12/72
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 2 6 8 8 10 10 10 10 10 101 10 10 10 10 10 9 10 10 10 10 10 10 g 10
WDRN N NE NE E E E E NE E E E E SE E E E SE SE SE SE S S SW SW
Wspp | 35 3.0 4.0 4.0 5.0 6.0 6.5 6.0 4.0 5.0 45 45 5.0 40 45 4.0 25 5.5 5.0 4.0 5.5 45 25 40
Ta -109 |-128 |-13.2 |-11.3 | 94 | 9.1 87 | -76 | 58 | 46 | -29 | 0.7 0.4 11 0.5 1.5 2.0 3.0 4.8 1.2 9.4 104 | 6.9 5.7
PPTN 01 01-07 07-13 13-19 19-01 0107 07-13 13-19 19-01 01-07 07-13 13-19 19-
YyYz 1 e 1Fy e 6 5T 3:3* 0.3 1.0 1.3 i § 2.0 3.6 0.5
YTR 1.5% 2.0* 0.3 TP T 0.5 12.7 6.1
ROC 0.3* T 1" 0.5* 0.8 i 1] T 1.8 0.3
T,-104(-6.0) 1 -1 3043 1) T,6.2(+10.7)
WEATHER 26/12/72 — 31/12/72
Low Pressure centre with a frontal wave moves through the Great Lakes area on 26/12; very mild with light S winds in the morning, strong W, then NW in the afternoon
and overcast with rain and snow mixed. A weak trough of low pressure overlies the Great Lakes on 27/12 and a quasistationary front develops during the day, as a Low
Pressure centre enters the upper Great Lakes area; mild, with strong NW winds in the morning, moderate SW in the afternoon and continuing overcast with wet snow. Low
Pressure centre tracks southeastward across the Great Lakes on 28/12, followed by a High Pressure ridge that moves to northern Ontario on 29/12. Strong NW winds with
falling temp. overcast to broken cloud cover and snow on 28/12. Cold, with moderate E winds, broken to overcast cloud cover and lake — effect snow showers on 29/12.
A Warm Front enters the lower Great Lakes area on 30/12 and stalls. A deep Low Pressure centre moves northeast across Lake Superior on 31/12, draggingmore warm air
over the lower Great Lakes. Moderate E winds on 30/12, SE changing to SW on 31/12. Gradually rising temp. on 30/12, very warm on 31/12. Overcast on both days with
mixed rain and snow showers on 30/12, continuous rain on 31/12.
|
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SURVEY NO. 49 (P) 27/12/72

Continuing bad weather delays this survey from the scheduled date on 18/12. On 27/12 weather conditions are very marginal — low cloud with light snow and restricted

visibility. The survey is aborted less than half way into the flight.

In the west end of the lake the surface water temperature pattern is relatively unchanged from that on 11/12. The =>4° area has decreased slightly and in the northern
region the 3" isotherm has advanced a little further into the lake. The cooling process has probably been slowed down by the continuing cloudy and relatively mild weather




DAY 01/01/73 02/01/73 SURVEY NO. 50(P) 03/01/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 9 10 9 10 10 10 10 10 10 8 9 9 2 6 6 10 10 8 8 6 4 1 10 10
WDRN W SwW SW SW W W W W W SW W W W W SW W W SW SE SE E E SE
Wgpp | 90 7.0 8.0 9.5 9.5 8.5 90 | 100 | 85 8.0 6.0 6.5 7.0 7.0 6.5 5.5 3.5 3.0 25 25 4.0 45 6.5 8.0
Ta < 2.6 241 1.5 157 0.2 -1.1 2.0 -3.7 5.4 5.2 -39 2.0 26 5.0 4.4 4.4 -4.5 4.6 -2.6 -0.2 0.0 -0.6 0.6
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ i s T fl E [ 1 -
YTR i =
ROC T T

Ty 1:0{25.5) T,-4.0(+0.6) T,z 1.5(+3.0) T,30-2.3(40.8) T,-2.2(+2.4)
DAY 04/01/73 05/01/73 06/01/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 a4 07 10 13 16 19 22
CLD 10 10 10 10 10 10 10 10 10 10 10 9 6 7 8 10 8 5 4 5 B 0 0 6
WpRN | SE S SW Sw W W W W W NW NW W W NW W W NW NW NW NW NW NW NW NW
Wspp 6.0 6.5 9.5 i1.0 (120 | 11.0 85 15 9.0 8.0 10.0 9.0 10.0 9.0 7.0 7.0 7.0 8.0 6.0 7.0 7.0 8.0 b5 7.0
Ta 1.3 3.0 L7 33 26 2.4 2.0 1.7 0.8 0.4 2.0 -2.8 -3.0 43 5.9 6.5 835 1-12.2 1-152 1-150 |-1Z4 -11.7 |-13.2 | -13.3
PPTN 01 01-07 07-13 13-19 19-01 0107 07-13 13-19 19-01 01-07 07-13 13-19 19-
Y¥YZ (2.0%48 03" 20 i (ol e 1 i 0 st ™
YTR |156*18 1.3* 6.6 0.5 12 ¥ b Tf 2 i
ROC 11.4 26 A= T* T T* T* T* 0.3* T+

Tq 28(t72) iy -3.0317) T,-12.7(-7.9)

WEATHER 01/01/73 — 06/01/73

A large High Pressure system builds over central U.S.A. on 01/01; very strong W winds with gradually rising temp., overcast sky and a few snow showers. High Pressure
system moves eastward on 02/01 and reaches the Atlantic coast on 03/01. Strong W winds, seasonal temp. and variable cloud cover with scattered snow showers on 02/01.
Moderate W winds, changing to SE on 03/01, with variable cloud cover and rising temp. A complex frontal system with associated Low Pressure centres moves northeast
through the Great Lakes region on 04/01; very warm, with very strong SW and W winds, overcast sky and rain and snow mixed. Large arctic High Pressure system pushes
south on 05/01 and overlies most of the continent on 05/01. Very strong NW winds, with falling temp., clearing sky and scattered snow showers on both days.
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SURVEY NO. 50 (P) 02/01/73 T, 3:0(-0.4)

This survey has been delayed by bad weather since 28/12/72, with one aborted attempt on 29/12/72. On 02/01/73 weather conditions remain marginal — broken low
cloud with snow showers, wind W 7, temp. -4° to -2°. A small southeast portion of the lake remains unsurveyed.

Although the weather has remained quite mild [T 5 1.5 (+3.0), Ta30 -2.3 (+0.8)], the mean surface water temp. has decreased 1.0%since 11/12/72. The normal seasonal
decrease for this period is 0.6° In the west end of the lake the water temp. had changed very little between 11/12/72 and 27/12/72, but appears to have decreased by

about 1°

since 27/12/72. This suggests that the lake — wide surface temp. has also experienced most of the decrease since 27/12/72. At this point on the seasonal cooling

cycle, when the surface water is near the temperature of maximum density (4°), the surface cools at aslower rate. The cooling rate speeds up again, after the surface

temperature falls below the 4°mark. The unequal cooling rates are associated with the process known as the “'fall overturn’’. At this stage correlation of water temperature
trends with meteorological factors is difficult.

The surface water temperature pattern is a well organized, depth — reflecting type. Some ice is found in the shallow bays along the north shore and in the northeast basin.
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DAY | 07/01/73 08/01/73 09/01/73 e |
HR D1 L os oy eie na3laas b 19 (w22 bool |ooa b0z 10 13 116 |019 (=22 | o1 | 04 | 07 | 10 | 13 | 16 | 19 | 22
CLD 5 5 5 5 4 0 0 6 5 5 5 4 0 1 2 1 6 o 6 1 7 0 g 1
WpRNn | MW | NW [ NW | NW [ NW | NW | NW | NW | NW | NE | N V. [NW |[NW |[NW [SW |sw | W v [sw [w [w |w |[w
Bin Eoles 5 0 |79 oo 35 ka5 185 (|40 a5 85 30 |15 |45 j05 |10 25 [30 {30 |75 }BS |BO |70 1
Ta 145 |16 |-169 |-159 |-13.1 |-122 |14 |-150 |-16.1 |-169 |-182 |-17.4 |-144 |-137 |-154 |-157 |-15.4 |-155 |-146 |-115 |56 |-63 |-85 |93
PPTN | -01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T = X
YTR T
ROC | T° T T 5 T i i TS 15

T,-14.7(:9.8) T,-16.0(-11.1) T,-10.8(-5.8)
DAY | 10/01/73 11/01/73 12/01/73
HR o1 | na o o7%le 10 s 12 16 |y 19 k22 |01 | o4 |y 07 |l 10 | 13 16 | 19 |, 22 | 01| 04 | o7 | 10 | 13 } 16 | 19 | 22
CLD 1 3 1 7 6 2 2 3 3 8 10 2 9 5 1 5 5 5 3 9 6 8 7 6
Worn | W | W | w |[sw [w |[sw [sw [sw [SW |SW |sw |SW |Nw | W w |w |[w |w [sw |sw |w |w wo|w
WebniolE i llisie iwa s W esillle sillie s Wlis L s el lwo (75 (70 (65 |60 B0 |60 (40 |50 [80 |30 [8O |50 |3
T 90 ticonlno 7 ke e a s A e 80 |78 | 80 |70 |61 |69 98 |07 (407 1013 |22 |81 |43 |42 |61 |80
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-
Yvz | 1° T il il T il Ik T 1> I T 5.6"
YTR T i 1= i 1k i e e
ROC T T 1 T T* 0 0.3* 0.3* i T

T, 8.3(-3.3) T,-8.0(-3.0) T,-8.1(-3.0)

WEATHER 07/01/73 — 12/01/73

A very large arctic High Pressure system dominates over most of the continent from 07/01 to 13/01. Generally strong NW and W winds and below normal temp. prevail
during this period, with variable cloud cover, scattered flurries and lake — effect snow showers along the south shore of Lake Ontario. Additional precipitation is caused by

thermal troughing over the Great Lakes on 08/01 and 12/01, and by a trough traversing northern Ontario on 11/01.
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DAY 13/01/73 14/01/73 15/01/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 7 8 3 4 3 S 8 5 5 10 10 10 10 10 10 10 10 10 9 10 10 10
WDRN V V V \% SW SW SW SW SW SW SW SwW SwW SW W SW w SW SW w W NW W W
WspD 25 3.0 3.0 4.0 75 5.0 5.0 7.0 75 7.0 5.0 6.0 5.5 4.0 3D 35 2.0 20 30 45 5.0 6.0 6.5 5.0
Ta 7.4 -71.6 -71.8 4.1 0.4 0.4 0.2 0.2 0.6 0.2 0.0 0.0 0.2 -0.4 0.9 -0.9 -1.1 =t -1.1 04 2.0 20 1.1 13
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1 0.5* 05* e
YTR i g ik i e 3.3 15" i i i i
ROC e T T s e ™
T, -3.4(+1.7) T,-0.2(+5.0) T,0.4(+5.6)

DAY 16/01/73 17/01/73 SURVEY NO. 51 18/01/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 10 10 5 8 5 2 2 1 0 2 0 2 10 10 10 10 10 10 10 9 3 4 2 2
WpRN w SwW SW SW W SW SW SW SW SW SW SW SW SW SwW SwW SW SW SW SW SW SW SW S
Wspp 6.0 8.0 6.5 100 | 105 8.0 8.0 6.5 7.0 =D 9.0 8.5 85 45 4.0 4.0 35 5.0 45 5.0 5.5 3.5 1= 25
1. 0.7 0.0 0.4 T3 3.0 3:5 3.2 3.8 .3 4.8 5.0 6.3 7.3 6.7 B 6.5 6.1 6.6 6.3 1.2 100 | 102 63 58
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T
YTR T T* T
ROC

L T,1.8(+7.1) T,5.7(+11.0) T,5-1.9(+3.3) T,30-3.3(+1.2) T, 7.3(+12.7)

WEATHER 13/01/73 — 18/01/73

Large High Pressure system moves south and remains centered over the southeastern U.S.A., continuing as the dominant weather feature from 13/01 to 19/01. Strong

circulation of warm air is maintained over the Great Lakes region. Moderate to strong SW winds and much above normal temp. persist during this period. A weak Low
Pressure system moves through the lower Great Lakes area on 14/01 and 15/01, causing overcast sky and snow showers. A complex frontal system with associated Low

Pressure centres moves into the western Great Lakes area from the southwest on 18/01, but reasonably good weather continues over Lake Ontario.
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SURVEY NO. 51 17/01/73 T, 2.31(-0.7)

Initially scheduled for 08/01, the survey is delayed by bad weather until 17/01. Four attempted flights are aborted in the intervening period.

Mean surface water temp. has decreased 0.7°since 02/01. This is slightly less than the normal seasonal decrease of 1.0°. Relatively mild weather has also prevailed [T 5 -1.9

(+3.3), T 30 3.3 (+1.2)].

The surface water temperature pattern shows the depth — related progression of cooling. The >3°zone appears to be due for imminent separation into two portions in the
area wht_are cold surface waters characteristically encroach into mid — lake during the winter season. Relatively little fast ice is found in the northeast basin, but bits of
broken ice occur in areas where the surface temperature is indicated to be less than 0°. The mild weather and strong SW winds, prevailing since 13/01, are responsible for

the limited amounts of solid ice.
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DAY 19/01/73 20/01/73 21/01/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 2 2 9 9 10 10 10 10 10010 10 3 0 0 0 0 0 1 0 1 2 1 2
Wprn | E SE SE [ sw [sw | sw [ sw | w W | NW [ NW [ N N NW N N N v NE | SE E E E E
Wepp | 20 | 25 | 3.0 | 40 | B5 | 20 | 90 |90} 2.5 |'8.0 V505 95 1004 75 |75 |*s@ |as |"ie | 15" 70 1tas llsotl a5
T 29 130 |40 | 83 | 81 | 71 439 [ 38 | 41 [ 02: 27| 521 323172005550 "eg 6ole 8 gnlligq-a i tiya il iesES g o il o g S I
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1.3 3.0 i
YTR 1.8 5.6
ROC T 0.3
T,5.0(+10.4) T, -3.4(+2.0) T, 66(-1.1)
DAY 22/01/73 23/01/73 24/01/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 4 10 9 10 10 9 4 10 10 10 10 10 10 10 10 10 10 10 10 9 9 7 0 0
WpRN | SE SE SE SE BE SE (SW |sW |sW. |sw |sw |swW |sw |sw w Sw w W [NW |[NW |[NW |[NW |[NW | W
Wepp |45 |40 |65 |60 (65 |40 |25 |55 (70 |80 |95 lgo lag |es igsiddnalyo: L ess il snhaas e n i nslhocais
T, 04 118 (41 |42 163 |76 |61 |42 (33 |29 |22 }24 |26 26 Mz lwg [besiica t-aa gy Sica s iy =0 cine
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.8 43 T 1.3 0.3 05 T T ™ 0.3* T*
YTR 10.4 05 1.0 05 0.3 08 T* 08 T* T T
ROC 3.0 T 0.3 0.3r* e T 0.3* 05" " Q3"
T,4.2(+9.7) T,2.4(+7.9) T,-1.5(+4.1)
WEATHER 19/01/73 — 24/01/73

Complex frontal system with associated Low Pressure centre moves northeast through the Greal Lakes area on 19/01; very warm and overcast with rain, light SE winds in
the morning, strong SW in the afternoon. A large High Pressure system enters the region on 20/01 and moves southeast across the Great Lakes on 21/01. Very strong N
winds on 20/01, light and variable in the morning of 21/01, becoming moderate E in the afternoon. Clearing sky and falling temp. on 20/01, clear and cold on 21/01. A
large Low Pressure system with associated frontal structure enters the Great Lakes region on 22/01 and moves northeast on 23/01. Strong SE winds and very warm on
22/01, with broken cloud and rain showers. Continuing warm on 23/01, with strong SW winds, overcast sky and rain and snow mixed. A trailing Cqld Front moves
through the area early on 24/01; falling temp. during the day, with strong W and NW winds and overcast sky with snow showers, clearing in the evening.




DAY | 25/01/73 SURVEY NO. 52 26/01/73 27/01/73 5

HR DI ba e S g g i e lee 22l o1 o8 | oz | 10 | 13 ] 16| 19 | 22 |ion Poaliorl 10} 13| 1| 19| 22

CLD 5 2 3 9 3 0 0 2 2 1 3 1 2 3 4 4 9 10 |10 | 8 10

Worn | SW [sw [sw |sw |[w |w |w |w v | w Y, S s S El INe bx Ine |[Ne [NE. | E |NE |Ne | NE

Moy A 0e 0 = IER gt B @ilas il 8o dlias | g0t (sl aERilias {90 fos |1 |25 .| 15 |25 |20 |25 |40 |60 |55 |s0 |ao0

Te Eonlso nelliEgla s Ml e sl 8 g linaeiioa et a5y 16z 17 |13 o4 l20 |43 |68 |20 |17 l12 |as

PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YYZ

YTR

ROC

T, 05(+5.1) T,5-09(+4.6) T,3q-2.7(12.3) T,2.0(+7.6) T, 0.5(+6.2)

DAY 28/01/73 29/01/73 30/01/73 SURVEY NO. 53 (P)

HR a1l 0 Niny S 1oiligs s el B ol e 8o lleioa (| ozl 90 | 13 | a6 19 l22 [lorl od|l-ar ]l 10| 13| 18| 19| 22

CLD g TR TR R I A 10 7 6 6 0 1 1 6 8 8 0 8 8 6 8

Wprn | NE | E E E Y, Vv N N N N NO|[NwW [ Nw O [Nw o [nw | w |sw o [sw o [sw o |sw o |sw [w |w |nNw

Wepp | 58 *| 20 {30 |45 [30 |30 |65 |55 |70 |90 |95 |100 [120 |90 |65 |35 |40 |55 |60 |80 |110 |85 |60 |80

T 06 N2 TR e o Nilitas [l e | a5 e g | 96 |li20 118 [“to2 |-16ia 126 | .18p|-130 |98 |93 |59 |28 |35 |58 |70

PPTN | -01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YYZ 08 T* 0.5 0.8* 2.3* 0.5* T* T* T* T*

YTR T* 1.5 0.5 05 4.1* 2.8* 0.5* T* 0.3*

ROC T T 0.8 3.87* 1.3* 2.8* 0.5* T* T* T* T* 0.3*

Ta -1.3(+4.4) T,-11.1(:5.4) To7A61.4) Toe-2.10:36) Taa0-2.6 (£2.6)

WEATHER 25/01/73 — 30/01/73

A large High Pressure system builds over the southern part of the continent on 25/01 and persists on 26/01, maintaining warm southerly circulation over the Great Lakes.
Warm and fair on both days, with strong SW winds on 25/01, light S on 26/01. Pressure drops over the Great Lakes on 27/01, as a Cold Front nears the area from the
north and Low Pressure centres approach from the south; warm, with moderate NE winds and increasing cloud. Cold Front with associated Low Pressure centres moves
slowly into the lower Great Lakes area on 28/01; overcast with rain and snow mixed, falling temp., moderate E winds in the morning, strong N in the evening. High
Pressure ridge moves into the region on 29/01; cold, with very strong NW winds, broken cloud and snow showers in the morning, clearing sky with lake — effect snow
showers during the day. High Pressure ridge remains over the Great Lakes on 30/01, but an upper air trough crosses the region, causing broken cloud and snow showers.
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SURVEY NO. 52 25/01/73 Tw 1.9 (-0.2)

The survey is postponed from 22/01 due to bad weather. On 25/01 weather conditions are good, except for strong SW winds.

Since 17/01, the mean surface water temp. has decreased by the normal seasonal amount of 0.4°.

The surface water temperature pattern shows the normal progress of the cooling of the lake surface. The >>3° central zone has contracted down to two lenses and the bulge

. (e} O - i & : 5 .
in the 2" and 1" isotherms is advancing toward mid — lake from the Prince Edward County shore in the usual manner. Ice formation in the n
the persisting mild weather and strong winds.

ortheast basin is slow, due to
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SURVEY NO. 53 (P) 30/01/73

Postponed from 29/01 because of bad weather, the survey is attempted in marginal conditions on 30/01. The eastern third of the lake can not be surveyed, due to low
cloud and snow showers generated over water by the cold air. '

The outbreak of cold air over the region on 29/01 is probably responsible for a small, but interesting change in the surface water temperature pattern since the previous

survey on 25/01; that is, the apparent “‘shift’”’ of the lens of >>3°water from the west end to the central region of the lake. One possible egplanation for this shift is that the
r — shore waters eastward, and at the same time, and by the same process, have

3 very strong NW winds have covered up the >>3° water in the west end by moving cold nea
uncovered an area of warmer sub — surface water in the mid — lake region.
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DAY 31/01/73 01/02/73 02/02/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 5 5 5 7 2 3 3 7 8 10 10 10 2 2 5 10 10 10 10 10 10 10 10 10
Wpgpn | NE | NE | NE | NE e £ NE | NE | NE £ E E SE SE SE SE E SE | SE | SE | SE v W SW
Wspp |75 |60 |55 [65'|60 |55 |65 |65 |60 |i6b | a5 las |60 SlisosssiiGo s 08]is EUtlls ol sE e x o i csElliRs 087 o
T, 128 |-168 |-20.2 |-198 |-180 |-16.1 |-i7.2 [-16.3 |-148 {-108 | BZ | 501 05" F11 |ea "1  |'zaples | 501 7.4 {'so) a9 55 | 6.3
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-
YYZ T i 2.0* i T* VT 1.8 48 9.9 1.0
YTR iy ? 03" 15 9.9 5.1 8.6
ROC 1.5% 0.5* T* T 1.8 25 1.8 3.0
T, -T72091.5) T,-4.5(+1.2) T,6.2(+12.0)
| pAy 03/02/73 04/02/73 05/02/73 SURVEY NO. 54
| HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 10 10 10 10 9 9 10 10 10 10 10 10 10 10 9 10 6 0 0 0 0 0 0
WpRN | W NW | W NW | NW | NW | NW | W W W w W W W w W w v N NE | NE | NE b SE
Wepp | 80 |90 [105 |95 |100 |95 |96 |75 |65 |60 |60 |60 |70 |80 llsa |60 155 lda6 las 50 a0 alagsiizciiiae
43 |33 |07 |09 |13 |41 |13 {082 |04, |02 |08 135 126 |24 {122 |zt o2 {589 |sofaguiis e St eoy
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYz 15 T4 T T
YTR 3.3 05 T T T T 0.3
ROC 15 0.3 T T T i )
T, 0.4(+6.2) T, 1.3(+7.0) T,-3.8(+1.9) T,5-2.0(+3.7) T,30-3.1(+2.3)
WEATHER 31/01/73 — 05/02/73

High Pressure cell moves southeast from northern Ontario on 31/01; very cold, with strong NE winds, scattered cloud and snow showers. High Pressure cell reaches the
Atlantic coast on 01/02, as a Warm Front approaches the Great Lakes from the south; strong E winds in the morning, SE in the afternoon, with variable cloud cover,
scattered snow showers and rising temp. Complex frontal system with a large Low Pressure centre enters the region on 02/02; very warm, with strong SE winds, overcast
sky and heavy rain. Cold Front moves through the Great Lakes region behind departing Low Pressure centre on 03/02; falling temp., with very strong NW winds, overcast
sky and rain changing to snow showers. A second Cold Front, followed by a High Pressure system, enters the lower Great Lakes area in the evening -of 04/02; temp.
remains well above normal during the day, with strong W winds, overcast sky and snow showers ending in the evening. High Pressure system, centered north of the Great
Lakes, moves southeast through the region on 05/02; colder, with clear sky, moderate N winds in the morning, NE during the day.
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SURVEY NO. 54 05/02/73 T, 1.9 (+0.2)

Survey is completed as scheduled in good weather conditions.

Mean surface water temp. remains unchanged from 25/01. The normal seasonal decrease in temp. for this perod is 0.4°. The water temp. has remained unchanged, due to
the prevailing warm and windy weather [T g -2.0 (+3.7), T30 -3.1 (+2.3)].

The surface water temperature pattern suagests that mixing of warmer water into the surface layer has occurred under the very strong winds on 03/02 and 04/02. At the

same time surface cooling has been minimal, due to the high air temp. In comparison with the isotherm pattern on 25/01, the >3%lens in the east end is nearly as large, and
the lens in the west end is larger, having extended further into mid — lake. The 1° isotherm south of Prince Edward County has retreated towards the shore. In the

northeast basin there is no solid ice cover; the ice appears to be broken up thoroughly.
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DAY | 06/02/73 07/02/73 " 08/02/73
| HR o1 | oa' | o7r |l 96 |93 | 16 | a9 | 22 [Toa [es {Tloz ‘a0 (taz | tde INngl ¥z S pqt Sinass Sioy s Me SRS S Gl [ o s
] 2 '8 2 1o s 10 | 10 -Tm 10 |40 [-10 {10 | | ol S0 Dl io s [N (Moo s [ip &G E e SN G
| Wogs | E | NE | E B LS v s lsw isw lsw lsw |'s ['sw ffsw |ty v | N [Nw o [Nnw [nw [Nw | nw
*.f Wepp | 60 |35 [55 |50 ]s0 |60 [40 |30 |28 |20f s a0 [Fa igs s T e Tioe T Naol oo el R lselie s
| T, 61 |70 |61 a1 |18 |17 |oa |02 [va [oe [ha |ae lestlea oe ] fasiiias: faelbaeliia R Ul e
PPTN | -01 01-07 07-13 13-19 15-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ aF 0.3 A 0.8* 2.3 05" ]
YTR T 05* T T*r T T 05 T* 0.3 2.5 2.5 T
ROC T 10T T 1.3 7.4" 0.3
T, -2.36-3.4) T, 15(+7.2) Ly -4906(+1.1)
' paYy | oso2i73 | 10/02/73 11/02/73
| HR 01 | o4 | o7 | 10 | 13 | 16 | 18 |"22 |['on 4 o4 |07 | M0 |‘u2 | a6 [1s0 Moz | Hon |Wwea S ee) (Vs | st ileal 8 o
CLD 7 5 3 0 6 3 2 7 3 2 0 6 5 a 5 2 5 5 5 6 5 7 5 5
WDRN NwW NwW NW N W V SW SW SW SW V N N N N NE NE NE NE NE NE NE NE NE
wepp | 60 |50 |30 [30 |20 |20 |10 [30 |20 (30 [s0 [s5 |leo Jles [5o [ss5%iEs has lles liss PN FcoR | slgi e
T, 113 [137 [166 [126 |91 |81 [109 [122 [124 119 [115 [ 81 [68 [87 [117 [139 [169 [-178 [-179 [169 [-131 [124 [135 |52
PPTN | -01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ N U L
( YTR T*
; ROC T* T* T* 7 Pl T e T s e
| T.-V1816.2) T, 10.6(5.0) T,-15.3(9.8)

WEATHER 06/02/73 — 11/02/73

High Pressure system moves east to Quebec on 06/02 and a trough of low pressure with a complex frontal system passes slowly through the Great Lakes area on 07/02 and
] 08/02. Moderate to strong C winds, variable cloud cover and rising temp. on 06/02, with overcast sky and rain and snow mixed in the evening. Mild, with light to moderate
i SW winds, overcast sky and scattered rain and snow showers on 07/02. Winds become strong NW on 08/02, with continuing overcast sky, snow and rapidly falling temp.,
v as large arctic High Pressure ridge moves southward. Arctic High Pressure ridge invades the continent on 09/02 and moves east, reaching the Atlantic coast on 11/02. Very
1 cold, with scattered cloud and snow showers along the south shore of Lake Ontario under the moderate to strong northerly winds during this period.




DAY 12/02/73 13/02/73 SURVEY NO. 55 14/02/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19| - 22
CLD 6 7 7 4 0 0 9 0 0 0 0 0 0 2 10 10 10 10 10
Wprn | NE | NE | NE | NE | NE v NE v N v W NW | sw |[sw |sw V N NE N V E E E E
Wenn ' =55 IIEI0SR N6 RNIES DES R4S G136 SIS oS5 ot g0 "2l0. | 30" [$2%0" ‘w20 10 | 10 |10 |10 |10 [05 |45 |40 |50 |50
Ta 156 |-154 |-159 |-133 | 98 | 85 |-115 [-159 |-16.8 |-170 |-168 |-109 |44 |22 | 57 |-104 |-135 |-12.0 |-128 | 6.1 |00 | 09 04 |-13
PPTN | 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 0.3* 0.3* i L
YTR
ROC ™ 1Ty e T
T,-14.5(:9.0) T,-105(-5.1) T,5-11.2(-5.6) T,30-2.4(+3.2) T,-5.7(-0.3)
DAY 15/02/73 16/02/73 17/02/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 22
CcLD 10 10 10 10 9 8 10 10 10 10 10 7 5 3 4 0 0 0 0
WDRN NE NE N N N NE NE NE NE N NE N NE N N N N N NW NW NW W SW SW
Wean SRRS SSRGS 3 0G0 IG5 6 SR INFeR S0 S N7 0 875 MISg s = fg 5 Sifgig- | g0 |[F7.0° |65 |55 |50 |50 |55 |45 |40 |30-|35
Ta LGP atNl e BN DR 2 s asie 7ia s 02t [ H12 8 56t | 217 002169 9159 [S152 L1657 |70 |-19:1 |204 |222 |-182 |-14.3 |-12.0 |-159 |-169
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 08* T T 05* 0.8* 08* 05*
YTR 43" 2.3% T T 0.8* 0.8* s
ROC 7.4* 23 05* s 15= 3.0* 2.3* 1% T T*
T,-4.6(+0.6) T,-15.8(-10.6) T4-17.4(-12.3)
WEATHER 12/02/73 — 17/02/73

High Pressure ridge persists over the northeastern part of the continent on 12/02 and 13/02. Strong NE winds, broken cloud and scattered snow showers in the morning of
12/02, light and variable winds and clear sky in the afternoon. Continuing very cold with light and variable winds and clear sky on 13/02. Cold Front, followed by a large
arctic High Pressure system enters the upper Great Lakes area on 14/02, as a Low Pressure centre moves northeast along the Atlantic coast; moderating temp. during the
day in the lower Great Lakes region, with overcast sky, very light N winds in the morning, moderate E in the afternoon. Cold Front moves through the lower Great Lakes
area on 15/02, as Low Pressure centre on the Atlantic coast continues on a northeasterly track towards the Maritimes: strong NE winds and overcast with snow. Large
arctic High Pressure ridge, over the central continent, moves into the Great Lakes region on 16/02; very cold, with strong N winds, overcast sky and snow in the morning,
clearing in the afternoon. High Pressure ridge overlies the eastern half of the continent on 17/02; clear and very cold, with moderate NW winds changing to SW in the
evening.
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SURVEY NO. 55 13/02/73 T, 1.0(-04)

The survey is postponed from 12/02, due to bad weather. On 13/02 conditions are reasonable — cold, but sunny with light winds.

Meqn surface V\fater t_emp. is below normal, due mainly to the strong cooling of the lake surface and the formation of an extensive new ice cover under ideal conditions
during the previous night — clear sky, very light winds, air temp. -17°

The surface water t_emperature field illustrates a very temporary condition, created under a specific set of meteorological factors. A skin of new ice and extensive frazil ice
have formed overnight, under the very light winds. As the wind increases, the thin new ice breaks up and broken ice, as well as frazil ice, begins to move into deeper,
warmer water. An anomalous temperature structure is created where ice is over-riding areas of warm surface water. '
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DAY 18/02/73 19/02/73 20/02/73
HR 01 s ors IR0 T3 | 16 i a0 22 | o1 | 04 | o7 | 10 13| 26 'l 13 | (22 giaicoariimt o dn L 13| 6. ] ¥ | .22
CLD 0 0 1 1 1 1 2 2 i 10 e j 10 | 1w | 10 | 10 0 | 10 8 10 | 10 9 7 g |
WprN | SW |sw [sw [w |[sw |[sw |[sw |[sw |[sw [sw |[sw |[sw |sw |[sw [sw [sw [sw [sw |sw |sw |sw |sw vV | NwW
Weon | B0 95 iR BiE il 55 sl n ae |50 4l 6s fllgo 'les (65, |20 |60 |35 |40 |40 |ss {30 |as |35 |ss
T, dBESI 178 s Gl taan] Sy T ate 7 gl 3ot 33 dergl | 06 faog L1131 |e9 |11 |13 |19 |02 |15 (26 |07 |05 |-1.3
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T T*r T* T* 1.8* 05"
YTR T* T* T T* T* T*r 0.3 1.0*
ROC T3 T* T* T

T4=10.7 (:5:7) T, -0.7(+4.2) T,09(+5.7)
DAY | 21/02/73 22/02/73 23/02/73 SURVEY NO. 56
HR 01 pavicio7 ol T1el (e e T 22 T ol 04| ez | g - 13,016 99 | 22 ol os-l a0 | 13 | 18| 1o | 22
CLD 1 3 10 10-timo 1o e | e 10 | 10 9 8 7 7 1 7 8 8 0 4 1 3 7
Worn |V v s - llsW | 'sE “lI'SE E NE | NE N N |[NW |NW |[NW |[NW | W [NwW [ NW O [NW | v Nw [ Nw | w W
Wepp 1185 HOS R 05 0 5 (g iRa s R GRS s i 0l s s ras! g0 60, |65 [|50. )50 |50 |45 |35 |35 |40 |55 |40 |as
T, AR E e OIS 6 B 0N 80 DR Ea s S sl s s 7 5 g ile o 1l e s el igs | 83 o2 |07 |35 |83 |-39 |32z |63 |67
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 1.3 0.5* 1.3* 0.8 T*
YTR T* 0.5* 1.0* 0.3* = 0.5* T*
ROC T* T 3.0% T* 1.8* 1.3* T* T* 0.5* T T™

T,28(+1.9) T, -5.1(-0.5) T 290E34) Tos 375100 T yyg 5.400.0)

WEATHER

18/02/73 — 23/02/73

Large High Pressure system remains centered over southeastern U.S.A. on 18/02 and 19/02, circulating warm air over the Great Lakes; moderate to strong SW winds and
gradually rising temp. during this period, with scattered cloud on 18/02, overcast sky and snow and rain mixed on 19/02. Low Pressure centre with associated Cold Front
enters the Great Lakes region on 19/02 and passes through the lower Great Lakes area in the evening of 20/02, followed by a second Low Pressure system on 21/02.
Warm, with moderate SW winds, overcast sky and snow and rain mixed on 20/02. Temporary clearing overnight is followed by overcast sky and snow on 21/02. A weak
High Pressure ridge overlies the lower Great Lakes on 22/02, while a Low Pressure system enters the upper Great Lakes area from the northwest; strong NW winds and

broken cloud with snow showers. Low Pressure system moves through the lower Great Lakes area early on 23/02, followed by a High Pressure ridge, pushing south from
northern Ontario; moderate NW winds with variable cloud cover and lake — effect snow showers.
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SURVEY NO. 56 23/02/73 Tw 0.8 (-0.3)

Initially scheduled for 19/02, the survey is delayed by bad weather until 23/02. On 23/02 weather conditions are fair — wind NW 4, temp. -10° to -3°, scattered cloud, with
a few lake — effect snow showers along the south shore of the lake.

Mean surface water temp. is slightly below normal, probably due to the cold weather on 22/02 and on the day of the survey.

The surface water temperature pattern appears disorganized in the deep water region. This is probably due to ice movement and mixing in the surface layers under the
strong NW winds on 22/02. Broken ice occurs in a large area along the north shore and in the northeast basin where water temperature is indicated to be less than 0% This
is, likewise, an indicator of recent break up and transport of ice.
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DAY | 24/02/73 25/02/73 26/02/73
HR gl ost o7 i G (e 16l 190 2ot o1 fhoa’ §yoF |p10 |13 |ete 19 |22 ot lboa ] oz ] 10| 13| 16 | 19 | 22
CLD 8 8 9 1 6 6 6 5 4 5 2 8 10l [p10 |uge |8 6 5 3 0 0 0
Worn | W | W |[NW |[NW [NW [ NW [NW [ NW [NW |[NW | N E |[SE | v |[NE | E |NE |[NE |NE | V N N | NE | NE
Wepp [ 50 |45 |40 |40 |40 |55 |60 |60 |40 (30 |10 |35 [35 |40 |40 |25 |35 [20 (35 |35 |45 |45 |55 |50
Ty 83 169 o 45 |20 [-18 |46 |74 100 |24 |-122 [ 87 |68 |61 |74 |85 |89 |-134 |-121 | 84 |63 |-67 |-107 |-126
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
s ] 8 i T* T T 1.3 2.0 T*
YTR T 13 ==
Roc | T* 0.3* Ui s i T R T T* 1.0* T

T, 5.2(-0.8) T,-9.0(4.7) T,-9.9(-5.7)
DAY | 27/02/73 28/02/73 01/03/73
HR gy {x o8 ik oz (L 10 8 13 w16 fn 19 [e22 fro1 04 | 07 | 10 | 13 |.16 |19 [ 22 | 01 | 04 | 07 | 10 | 13 | 16 | 19 | 22
CLD 0 0 2 1 2 1 1 1 1 5 9 16! |hao |vo 1 5 10 | 4 4 0 | 5 10 | 10
WpRN | NE | NE | NE | NE | E =Tl N v S 8T T T (O st | se [sE |SE S |sw [sw |[sw [sw [ w v
Nepn A5 o hao hea s kg eas hes s wois b0 (30 |30 1S |25 |20 |25 |30 |65 |65 |20 |55 |20 |15
T2 133 |:{50 155 [43> (et L85 |03 |-128 |50 |-158 |-144 | 93 |50 F26 |31 |50 |22 |14 |16 |35 |55 |61 |45 |22
PPTN | -01 01-07 07-13 1319 19-01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-
YYZ f- i T*
YTR
ROC

Tos12.268:2) T, 8.8(-4.9) T, 2.0(+5.8)

WEATHER 24/02/73 — 01/03/73

High Pressure ridging persists over the Great Lakes from 24/02 to 01/03. Temp. remains below normal and winds are generally moderate northerly, becoming southerly on
28/02. Thermal troughing develops over the Great Lakes on 24/02, causing broken cloud and scattered snow showers. A weak disturbance tracks by south of the lower
Great Lakes on 25/02 and 26/02, producing overcast to broken cloud cover and light snow. High Pressure ridge shifts to the Atlantic coast on 01/03, bringing a flow of

warm southerly air into the Great Lakes region; rapid rise in temp., with strong SW winds and variable cloud cover.
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DAY 02/03/73 03/03/73 04/03/73
HR 01 04 | 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 10 10 10 10 10 10 10 10 4 8 8 8 10 10 10 10 10 10 10 10 9 6 3 3
WpgrN | SW N E E NE |NE | NE | NE E E £ E E SE V SW | Sw W W NW [ NW | NW N
Wgpp | 05 | 05 0 15 “|15 |35 35 |40 |35 |([F30 25 20 [M5 35 |lgae P25 lsdal M5 o 5 S84 o Ega e o ke g lilo o
T, 18 (1.7 (1.3 131 |57 43 (18 |09 |04 |04 [Fba.420 Y144 We2lliees kso sz ras e e 27 lgs 'sgt {7
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ T ;| i 0.3 05 1.8 0.3
YTR 0.3 0.3 T T 23 25 15 0.3
ROC 0.8 1.8 15 T

T, 2.6(+6.3) T,2.7(+6.2) T,5.4(+8.7)
DAY 05/03/73 06/03/73 07/03/73
HR 01 04 07 10 13 16 19 22 01 04 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 3 2 8 8 9 10 10 10 9 10 5 3 2 0 0 0 8 8 3 4 4 5 10 9
Wpgrn | N NE | NE E P E S F E E SE SE SE SE SE SE SE SE SE SE SE SE S SW
Wgpp |30 |80 {60 |70 |60 (906 |88 |'70 |65 |68 |25 |55 6@ |65 55 {60 Feo [gs licd iso lso sl iizs s
T 1.1 1.7 |04 |22 43 |38 |24 |'38a |37 1440 {43 |76 Httd Wanz dMigo e 70 |85 |67 106 (126 {117 Y40z |1a5
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ 3.0 4.1 038 1.0 28
YTR T, 3.6 15 05 7.9
ROC 0.3 T 05 1

T, 2.4(+5.5) T, 7.1(+10.0) T,9.5(+12.4)

WEATHER

02/03/73 — 07/03/73

A quasistationary front overlies the lower Great Lakes on 02/03 and 03/03; very mild and overcast with scattered rain showers and very light to moderate E and NE winds.
A large Low Pressure system, with a frontal trough extending south, moves into northern Ontario on 03/03 and frontal trough moves through the lower Great Lakes are in
the afternoon of 04/03; light to moderate SW and W winds and overcast with rain in the morning, moderate NW winds, clearing sky and cooler in the afternoon. A large
High Pressure system moves east through northern Ontario on 05/03; continuing mild, with broken cloud and strong NE and E winds. A weak disturbance moves towards
the lower Great Lakes from the southwest on 05/03, giving overcast sky with rain in the afternoon. High Pressure system in northern Ontario moves to the Atlantic coast

on 06/03, maintaining a strong southerly flow of warm moist air over the Great Lakes on 06/03 and 07/03. Very warm, with strong SE winds, variable cloud cover and
periods of rain on both days.




| DAY | 08/03/73 SURVEY NO. 57(P) 09/03/73 SURVEY NO. 58 10/03/73
HR MY (Y W [ e | e g 22 al 04 | a7 1o | 18 (16 | 19 | 22 ] o1 o0& o7 | 10 | 13 | 16 | 19 | 22
CLD 8 6 1 0 1 1 1 0 2 0 Sl 3 5 5 10 |10 |10 |10 |10 [10 [10 [10 [ 3 |
Wonn s s [ e e W liNe e (e |vE |mne [E [ E | e [ v [v |se |sE e
Wepp | 48 | 4.0 /|30 |50 (8o [85 |65 [30 [15 [15 |30 |65 |55 |65 |50 |50 [60 |50 [35 [50 |40 |35 |20 |40
T B e aatgeniza o2 T es | 2al o [fas |oe |ls0 |28 |59 |20 |19 [17 [19 |30 [e7 |80 [es |91 |81 |

PPTN | -01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

Y¥2' |0é 1.5 0.3 3.6

YTR 0.5 gl 1.0 T 13

ROC T 0.5 2.5 0.3 T

Ta8.1(+10.5) T,55.4(+8.5) T,30-5.0(-0.4) T,22(+4.4) T,56.5(+9.4) T,30-4.7(-0.2) T,6.0(+8.0)

DAY | 11/03/73 12/03/73 13/03/73

HR g1l Soaisinz BIEnl (a1 (e (8Er0) (8 2208 o1litiod. [ oz | 10 | 13| 18 [ 19| 22 | 01 | o4 | 07 | 10 | 13 | 1€ | 19 | 22 |

CLD 2 6o | 0 [Pie e |2 4 9 o e o T VIR o R T 5 T T O 6 6

Worn| E | SE |SE |SE | s |seE |SE | v |sw [sw [sw |w |sw [NwW [NW [NW |NW |[NW |W [wW [w |sw |V v

Wepn (200 '35 30 sig 6@ 165" |lao | 60" fias liss fies) (g5 o0 |96 |85 [55 |45 |30 |20 |45 |40 |35 (25 |20

Ta 5l |iE SR s Heliia e Hislhas fioZ s394 | e5 |87 i85 |76 |57 |44 |31 (20 [18 |26 (31 |40 |24 |18

PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

YYZ 0.3 15.7 4.8 05 1.0 0.3 T

YTR 0.5 9.4 4.3 T 0.8

ROC 1.0 6.1 T 0.5 i T

T,9.1(410.9) T,8.0(+9.6) T,2.6(+3.9)
WEATHER 08/03/73 — 13/03/73

A weak frontal trough moves through the lower Great Lakes area on 08/03, followed by a High Pressure ridge building over the region; continuing very warm, with
scattered cloud and moderate SW winds, becoming strong W in the afternoon, light NW in the evening. High Pressure system traverses northern Ontario, arriving over
Quebec on 09/03: light NW winds in the morning, strong SE in the afternoon and cooler, with variable cloud cover. Warm Front moves northward through the region on
10/03; warm and overcast with showers and strong E winds, becoming moderate SE in the afternoon. Large complex Low Pressure system with associated frontal wave
‘ moves northeast through the Great Lakes region on 11/03 and 12/03. Moderate SE winds increase to strong SE in the afternoon of 11/03. Very strong SW winds in the
? morning of 12/03, change to NW in the afternoon, as Low Pressure system departs the area. Mainly overcast with rain on both days and very warm, becoming cooler in the
afternoon of 12/03.
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SURVEY NO. 57 (P) 08/03/73

The survey is initially scheduled for 27/02. On 27/02 and 28/02 the survey is cancelled because of snow showers generated over the lake. From 01/03 to 07/03 the survey
is postponed because of unfavourable weather conditions. On 08/03 weather conditions are good, but the flight is terminated due to equipment failure.

Abnormally warm weather has persisted over the region since 01/03. The surface water temperature field shows the effects of the warm weather. There is evidence of
shallow water warming along the south shore. A large area of < 1°water lies in the northern third of the lake. Probably melting ice has been transported westward through

these waters by the strong E and SE winds prevailing from 05/03 to 08/03.
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SURVEY NO. 58 09/03/73 TW 1.1 (0.0)

After the incomplete survey on 08/03, this survey is flown to obtain coverage of the entire lake. Very good weather continues on 09/03.

Mean surface water temp. has increased 0.3° since 01/03, due to the very warm weather {TaS 6.5 (+9.4), 2 (+4.4)]. Several rainy periods have also occurred during
the days with high air temp., producing favourable conditions for melting of ice. However, as the broken ice is driven out into deeper water by wind, the melting process

lowers the surface temp. in the mid — lake regions.

The surface water temperature pattern, in comparison to that on 08/03, suggests that ice transport southward has occurred under the northerly winds during the last 24
hours. In the mid — lake region, the 1°isotherm bulges southward, almost reaching the opposite shore. The contorted shape of the 1°isotherm in the eastern third of the
lake and the lens of <0° water off Prince Edward County are additional indicators of ice movement. Bits of ice occur along the shore, west of the Welland canal, where on
08/03 the water temp. had been >2°. At the same time, there are definite signs of shallow water warming elsewhere along the shore.
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DAY 14/03/73 15/03/73 16/03/73 SURVEY NO. 59
HR 01 04 | 07 10 13 16 19 22 01 04 07 10 13 16 19 22 01 04 07 10 13 16 19 22
CLD 8 8 9 10 10 10 10 10 10 8 10 9 3 7 1 0 4 4 8 9 9 10 10 10
WDRN E E E SE SE E E E E E SW S SW W W W SW w NW NW N N NE NE
WgpD 1.5 25 35 4.5 50 55 55 4.5 2.5 20 2.0 3.0 7.0 |120 |105 7.5 7.0 6.5 3.5 4.0 35 4.0 45 55
T 09 15 1.7 22 39 a2z 4.6 5.4 5.2 1.2 7.2 1100 (176 [17.8 135 {104 1 7.8 5.6 39 5.8 7.0 6.1 50 |43
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 13-19 19-
YYZ 2043 0.3 1) 3.8 T
YTR 4.6 17
ROC n 16.8 T 05 0.3
T4 3. 1(54.3) T, 11.2(+12.1) T,5.7(+6.4) T,56.8(+8.4) T, 30-1.1(+2.5)

DAY 17/03/73 18/03/73 19/03/73
HR 01 04 07 10 13 16 i9 ; 22 01 04 07 10 13 16 19 22 01 04 07 10 i3 16 19 22
CLD 10 10 10 10 10 10 10 10 10 10 10 10 10 9 10 9 9 8 9 9 10 9 9 8
WpRnN | NE NE NE NE N V W w w NW NW NW NW NW NW NwW NW NW NW NW NW NW NW NW
Wspp 6.0 9.0 7.0 8.0 6.5 65 7.0 8.0 1.0 |00 [F12.00 S RT00 2.0 TISr2i00 8 1 S5a GRiet O DS 0.6 90 9.0 90 9.5 9.0 8.0 6.0
Ta 3.0 1.8 1.5 2.6 2.8 1.9 0.0 0.9 28 3.9 4.8 4.2 -3.3 -3.0 -3.0 3.1 -3.3 33 -3.0 -1.5 05 -1.1 -1.9 2.1
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-

7 YYZ 2.8 10.9 145 0.3* 6.4 25* B 0.8 03" A

YTR 28 0.7 17.3 14,7 - B " Tk 13 A 0.3*

‘ ROC 1.8 2.5 16.0 9.9r* 05" 08" 15 1 i Q3" 0.3% 1 T

T, 1.9(+2.4) T, -3.5(-3.3) T 20021

t WEATHER 14/03/73 — 19/03/73

A large LLow Pressure system enters the lower Great Lakes area from the south on 14/03 and tracks northward on 15/03. Mild, with light to moderate E winds, overcast
I sky and heavy showers on 14/03. Very warm, with light and variable winds, broken cloud and showers in the morning on 15/03, very strong W winds and clearing sky in
the afternoon. A quasistationary front remains south of the Great Lakes on 16/03; moderate to strong NW winds in the morning, changing to NE in the afternoon and
i continuing mild with broken to overcast cloud cover. A large complex Low Pressure system moves north through the Great Lakes region on 17/03 and 18/03, as a large
arctic High Pressure ridge builds in the west. Very strong NE winds in the morning of 17/03, change to strong W in the afternoon and become very strong NW on 18/03.
Overcast on both days, with heavy rain on 17/03, changing to snow on 18/03, as temp. falls rapidly. High Pressure ridge overlies the Great Lakes on 19/03; cold, with very
i strong NW winds, broken cloud and snow showers along the south shore of Lake Ontario.
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SURVEY NO. 59

16/03/73

Initially scheduled for 13/03, the survey is delayed by equipment failure. After postponements due to bad weather on 14/03 and 15/03, the survey is completed on 16/03
in marginal conditions — broken to overcast cloud cover, wind NW 4, temp. 4°to 7°.

Mean surface water temp. has increased only 0.1° since 09/03, despite the very warm weather. Although air temp. has been much above normal [T,56.8 (+8.4)], solar
radiation has been minimal, due to the prevailing overcast conditions. Furthermore, large amounts of heat have been required to melt the ice.

The surface water temperature pattern shows a large area of <1° water in the northern third of the lake. The low temp. in this area is due to melting of westward moving
broken ice. Almost all ice has dissappeared from the northeast basin. Shallow water warming is advanced, particularly along the south shore; temp. in some areas is up to

6°.
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DAY | 20/03/73 SURVEY NO. 60 21/03/73 22/03/73

| HR 01 | 04 |07 | 10| 13] 16 | 19| 22 [ 01 | 0a [ 07 |10 ] 13| 16|19 | 22| 01| 0a|l 02| 0] 3] 16 19] 22

e 8 8 0 6 5 | 2 1 8 7 8 g do l1wo fw | |w el 1o it w2

| worn |NW [Nw [nw [ N [nw o [nw o [nw [N [NE | v [ v [ E [NE [Ne [N [NE [nE [ne [nE [ nE [ nE [nE [nw [ n
wepp | 50 |55 |50 [65 |75 |s0 [50 |30 [35 |25 |20 |ap |35 |45 |40 |20 |so |55 {60 [esilzs isalilas o0
T, 28 |46 |66 1872 |43 |41 |26 | 28 |39 |20 |54 [ 28 |47 oo |lez |22 0las as Mot as i siilliei ] s
PPTN | -01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 1901 01-07 07-13 1319 19-
YYZ A% i3
YTR | T* T

j roc | T* T T T T* T T T T T+ T+ T*

| T,3.1(:29) T.52.6(#3.1)" T30 0.4(+3.3) T,-2.9(-3.4) T4-0.3(-1.0)
| DAY | 23/03/73 24/03/73 | 25/03/73
HR a1 | o4 | o7 | 10| 13| 16 | 18| 22 | on | e | o7 | 70| | 96 [ 8 | = | | eatisarr e = lEllin o
cto | © 0 0 0 g | o 0 0 0 0 1 0 0 0 2 2 7 2 b L Pielll e |
WDRN NW NW NW N V NwW Vv SwW w w w NW SW SW w SW V V Vv NE NE E NE V
Wgpp |35 |40 {25 |35 |30 [45 |30 |20 |25 |25 [15 |40 |35 |50 |20 1o 5 115 |10 |20 |ss Jsallas a0
T, 39 |44 |44 |30 |54 |59 [24 |06 |43 |21 |42 |57 |81 [93 |se |44 |22 |23 [og |22 s [hosl 240|706
PPTN | -01 01-07 07-13 1319 1901 01-07 07-13 13-19 1901 01-07 07-13 1319 19-
YYZ
YTR

;: ROC

| T,0.4/-1.6) T, 3.6(+2.3) T,6.4(+4.9)
WEATHER 20/03/73 — 25/03/73

A large High Pressure system, centered over Hudsons Bay and northern Quebec, is the controlling weather feature over the Great Lakes from 20/03 to 23/03. Below
! normal temp., moderate to strong northerly winds and broken to overcast cloud cover persist during this period, with lake - effect snow showers along the south shore of
Lake Ontario. A High Pressure cell develops over the Great Lakes on 23/03, remains quasistationary over the region on 24/03 and drifts slowly southeast to the Atlantic on
25/03. Light to moderate variable winds, clear sky and gradually rising temp. on 23/03 and 24/03. Warm, with increasing cloud, light and variable winds in the morning,
i moderate NE in the afternoon on 25/G3.
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SURVEY NO. 60 20/03/73 T, 14 (+0.7)

The survey is completed as scheduled in marginal weather conditions — wind NW 6 — 7, temp. -4° to -1°, scattered cloud with snow showers along the south shore.

Mean surface water temp. has increased 0.2° since 16/03, although cold weather has prevailed during the intervening period, with overcast sky, snow and rain mixed and
very strong NW winds. The rise in temp. has occurred in the deep water regions, as a result of very strong mixing by wind in the upper layer of water. Furthermore, with
the disappearance of the last ice, surface cooling due to ice melt is no longer a factor.

The surface water temperature pattern shows the effects of the cold and very windy weather. Temperature of the shallow water has decreased considerably, particularly

along the south shore, where temp. has been as high as 6° on 16/03. At the same time, wind mixing action is noticeable in the deeper water regions. The zone of <1°water in
the northern region is reduced, and the >>2° areas in the central region have enlarged. The contorted tongue of < 2° water, extending south toward Sodus Bay, has likely

resulted from a surge of remnant ice from the northeast basin, under the sustained blow of very strong NW winds.
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DAY 26/03/73 SURVEY NO. 61 27/03/73 28/03/73
HR 01 04 | 07 10 13 16 19 22 01 04 07 | 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 10 10 6 5 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 2
Wprn |V NE - {"NE I'NE: | NE | NE « NE-I'NE { NE | ['NE_IUNE | IiNE Vv v v g E NE E SES SE SNISE E S
Wgpp | 35 |55 |50/ |75 |90 (105 (78 | 70 |70 /60 50" g6 | 35 | 400 152655 | 051201 0 | I ESE iaas b 0 s a0 a5
T 64 |52 |54 |98 |19 |[ns |7o |37 | ve |02 |04 | 310 56 |55 08 l-0aiErssiE a0 i g IiES SR 18 AN o
PPTN 01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-01 01-07 07-13 13-19 19-
YYZ
YTR
ROC B

T,7.5(45.7) T,51.4(+0.4) T,30 1.4(+3.2) Ta 2 0(¥0.1) T, 5:2(+34)
DAY 29/03/73 30/03/73 31/03/73
HR 01 04 07 10 13 16 | 19 22 01 07 10 13 16 | 19 22 01 04 07 10 13 16 19 | 22
CLD 9 10 10 8 8 4 9 10 8 10 10 10 10 10 10 10 10 10 10 10 10 10 10
WpRN | S SE | SE SE S S SE SE SE S SE S SE SE SE \% v % N % NE | NE E E
Wepp | 50 |30 |40 |45 |50 |50 (256 (30 |25 |16 |35 [30 Pas (36 (s26s FE50 SIetaes 5SS b2 a0 1 T Hs = DS SE s 5
Ty 80 |71 |68 |91 |1830 |143 |116 162 |83 |ge |74 |81 |93 (94 F8¥ a2 e 18 laf a9 N S
PPTN -01 01-07 07-13 13-19 19-01 01-07 07-13 1319 19-01 01-07 07-13 13-19 19-
YY¥Z 0.8 2.0 0.8 0.3 1.0 5.6 T T
YTR 0.3 T (] 25 2.8 ¥ T
ROC T T 1.0 5.1 T T

T, 10.0(+7.5) T, 8.4(+5.6) T,9.8(+6.8)

WEATHER 26/03/73 — 31/03/73

Cold Front enters the upper Great Lakes region on 26/03, but the lower Great lakes remain in warm air; strong NE winds, broken cloud in the morning, clear in the
afternoon. High Pressure ridge, centered over northern Quebec on 27/03, moves southeast to the Atlantic coast on 28/03. Strong NE winds in the morning of 27/03,
become moderate to light variable in the afternoon. Very light E winds in the morning of 28/03, increase to moderate SE in the afternoon. Sky remains clear on both days.
A frontal trough enters the lower Great Lakes area on 29/03 and a filling quasistationary Low Pressure centre remains over the area until 31/03. Warm, with light to
moderate SE winds, broken to overcast cloud cover and showers on 29/03 and 30/03. Continuing warm and overcast on 31/03, with very light and variable winds in the
morning, light NE in the afternoon.
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SURVEY NO. 61 26/03/73 Ty 17 (+0.3)

The last survey in the IFYGL series is completed as scheduled in good weather conditions.

Mean surface water temp. has increased 0.3° since 20/03 and is slightly above normal.

| The surface water temperature pattern shows an over-all small rise in temp., which has resulted from heating by solar radiation on 23/03 and 24/03, and from surface
mixing by wind. Only small lenses of <1°water remain in the northeast basin and off the Prince Edward County shore. The temperature of most of the lake surface is very
uniform at slightly above, or below 2°. Shallow water warming has resumed and is particularly noticeable along the north shore.




