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THE WEATHER THAT WAS — 1966

By M. K. Thomas

People sometimes call the Weather Office to ask for Canadals
average annual precipitation. The innocent public has made this request
for a single value many times and will doubtless continue to make it,
although anyone who has ever thought about our various climates will
realize that such a figure, even if available, would be meaningless,
However, when we attempt to summarize the year's weather over a country

of Canada's size, we wish that such a simplification were both practical
and available,

With hourly and synoptie observations availeble from over 200
stations, and daily temperature and precipitation observations recorded
at nearly 2,400 stations, the number of weather facts accumulated each
year is exceedingly large, probably numbering well into the millions.
Thus, in attempting to pick out the nation's weather features for any
one year, we are forced to rely on sumaries and sumaries of summaries,
even sumuaries of summaries of summaries. And having selected certain
features of the weather for description, we must return then to the
original documents for sufficient detail to properly describe the
phenomena. These weather details - the actual hourly, synoptic and
daily observations are important and anyone using Canadian weather data
is dependent upon the faithful and accurate reporting of the mndreds of
co—operative and professionszl weather observers.

In general, the weather in the year 1966 was very much like that
of any other year in Canada. There were low and high temperatures,
floods, and droughts, and each of you who reads this article will have
his own highlights and features to remember, usually because the weather
events were associated with events of personal importance. So, in many
ways, the selecting of weather features is a personal thing, and after
reading this review, many an amateur or professional weatherman will
wonder why other and, to him, more important features were not included,
or substituted for some of those described in this article.

Reducing the year's climatic data to the wltimate, it can be said
that most of Canada experienced below normal temperatures during 19656,
These negative anomalies exceeded 3° in southern Manitoba, the District
of Mackenzie, and the Yukon Territory. Temperatures in most of British
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Columbia, the rest of the Prairies and southern Omtario and Quebec,
averaged abecut one degres below normal. Temperatures in the Maritime
Provinces were near normal, but there was a positive anomaly of two to
three degrees in northern Quebec, Labrador and the eastern Arctic, the
only region of Canada where the year's temperatures averaged above
normal.

There was also a well defined pattern in the departure from normal
of the distribution of precipitation over the country. Totals were as
ruch as 8 inches above normel on the west coast, and one to two inches
above in the western sub-Arctic and Arctic. In a broad arc from
Newfoundland through central Quebec to the upper Great Lakes in Ontario,
there were excesses of between 5 and 10 inches. On the other hand,
precipitation was below normal in that wide corridor of the country from
the Prairie Provinces northeastward to Baffin Island. In souvtheastern
Canada the drought contimied with deficiencies of one to two inehes in
southern Ontario, but in Nova Scotia both the years 1965 and 1966 have
had less precipitation than any other years in the past century - the
deficliency at Halifax amounted to 17 inches last year.

In addition to the Nova Scotia drought, there were other weather
features in 1966 which must have had social and economic implications
for the Canadian people: the extrems cold in the Canadian Northwest
during January and again in November, the unusually freguent occurrences
of heavy snowstorms in same of our large metropolitan areas, and the
favourable harvesting weather across the orairies during September.
Other features which will be described in the following paragraphs
include: the occurrence of heavy precipitation on the west coast of
British Columbia in December; the late spring and early summer in
Ontario; the exceptionally heavy Jamuary snowfall on British Columbia's
aorth coast, and the comparatively few tornadoes and hurricanes reported
during the year.

1. January Deep Freeze in the Nortilwest

The year 1966 began with arctie cold extending over the central
interior and northwest of Canada. Across the southern prairies it was
the coldest month since the record-breaking month of Janwary 1950, and
in the Yukon Territory this was the coldest month on record since 1917,

The deep freeze was centered in the Yukon. On January Lth the
temperature dropped to -72° at both Carmacks and Fort Selkirk, and at
many stations it remained below zero for the whole month. At Dawson
the mean temperature was -46°F, some 28° below normal, while at Mayo
Landing, where it was one degree warmer, the monthly mean was 32° below
normal,, a temperature anomaly which is seldom exceeded anywhere in
Canada. Although Dawson reported the lowest mean daily temperature, it
is 1likely that there would have been a lower value at Fort Selkirk had
that station been equipped with a mercury thallium thermometer. As it







The large urban areas of the country were relatively free of
heavy snowstorms during February, but winter struck again in March,
particularly at Wimnipeg and at St. John's, Newfoundland., On March 4
Winnipeg experienced its worst winter storm since March 1902. Fourteen
inches of snow fell from midnight until 9 p.m. while winds averaged 35
to 45 nniles per hour, with gusts as high as 70. By 11 a.m., all Metro
transit buses had stopped running and there was no public transporta-
tion for the next 24 hours, Cars and buses were stuck in huge drifts,
and hundreds of people were stranded in downtown hotels, offices and
department stores. It took many days of plowing and digging to get
Winnipeg's streets back to normal.

About two weeks later, on March 16, a severe storm struck the
east coast giving strong winds and heavy snowfall to the eastern sectiors
of Newfoundland, including St. John's. At that city 11 inches of snow
fell, wind speeds averaged in excess of 30 miles per hour, and gusts as
high as 80 miles per hour were reported.

The winter of 1966~67 got off to an early start in southern
Ontario when an intense storm moved through on November 2-3, bringing
in excess of 12 inches of snow to Windsor, a record for so early in the
season. November snowfall was heavy at some smaller cities, Timmins
reporting 66 inches, and Prince George, B.C. 35 inches, while in
December Bagotville reported 52 inches., From December 25 to 29, some
22 inches of new snow fell in Montreal to provide plenty of shovelling
over the holiday period.

3. Heavy Snowfall on the West Coast

While a few inches of snowfall in a few hours can cause much
chaos and confusion in the modern Canadian city, heavy snowfall is to be
expected during the winter months in some mountainous areas of western
Canada. An cbserving station near Kitimat, B.C. called Kemano (Kildala
Pass) reported to the climatologlcal observing programme system from
1953 through 1959. Some exceptionally heavy snowfalls were recorded at
this station, especially in February 1954 when 202.5 inches of snowfall
in 24 days were reported during the month. This 1s the only instance on
record in Canada of a month'!s snowfall exceeding 200 inches at an observ-
ing station, but frequently there are winter months in British Columbia
when several stations report in excess of 100 inches,

In Jamiary 1966 such heavy snowfall was reported from nine statioms
along the North Coast and in the Coast, Selldrk, Cariboo and Rocky
Mountains., The greatest monthly total, 172 inches, was reported from
the observing station at the firehall in Kitimat. The most snowfall on
any one day was 24 inches on Jamiary 20, but there were also daily totals
of 22 and 23 inches later in the month. The greatest daily snowfall
ever reported in Canada was 43 inches on February 15, 1949 at Premier,
also on the west coast of British Columbia.






5 Droughts in Nova Scotia and Ontario

Climatological news from the United States over the past vear or
two has featured the drought in the mid and north Atlantic States. In
the eastern parts of Virginia, Pennsylvania and New York, the drought
reached its greatest severity in August and conditions have improved
gsince that time, but it is considered that the drought is still not
definitely over., The northeastern extension of this drought area takes
in Nova Scotia, where both 1965 and 1966 have been the driest years on
record. For example, at Halifax, where the average annual precipitation
is 55 inches, there were but 36 inches reported in 1965, and 37 inches
lagt year. In 1966 at Halifax, it was only in the months of March,
September and December that precinitation apnroached or exceeded normal.
Drought conditions econtimed into January 1967 in most parts of the
province.

There have been dry periods in southern Ontario, but the drought
has been spotty. The Ottawa Valley counties suffered most in 1965, Two
areas which experienced drought in 1966 were the Georgian Bay and west-
central counties. The LO—day period from June 16 to July 26 at Guelph
saw no appreciable rainfall (i.e. no day with 0,12" or more). This was
the longest such drought period at Guelph since the turn of the century.
Many lawns and pastures were burned dry in central southern Ontario, and
effective relief did not come until August.

6. Unusual Mildness in the Eastern Sub-Arctic

The above normal temperatures reported from northern Quebec and
Labrador early in 1966 may be another manifestation of the overall
atmospheric circulation anomaly which has produced the abnormally dry
areas along the North American Atlantic coast. Monthly departure
temperatures in that area were 8 to 12° zbove normal during each of the
months of Jamuary through April, The pattern broke down with normal to
slightly below normal temperature conditions during the months May
through July, but for the period from August through January 1967, there
have again been positive anomalies centered over the northern Ungava
Peninsula and Baffin Island.

7e A Delaved Sumer but Good Vagation Weather in the East

Summer was slow in coming to portions of southern Ontario and
Quebec in 1966, Late-in-the-season snowfall was heavy in southern
Ontario during April, where for example, Toronto experienced a total
fall of nine inches, the greatest April total since 187,. It was the
coldest May since 1924 in the Great Lakes/St. Lawrence region of southern
Ontario, when the temperatures averaged just less than 50°, gome 6° below
normal. Precipitation was below normal in May, especially in the lower
Great Lakes region, The first part of June continued cool, and it was
not until the 2lst that the first really warm spell set in over southern
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10, Few Tornadoes and Hurricanes

Reports of tornado activity were at a minimum in Canada during the
swmer of 1966, Although a mumber of severe thunderstorms were reported,
no tornadoes were sighted by any observing stations., A& severe thunder-
storm on July 28th in central southern Ontario caused considerable
damage at Frenchman's Bay near Toronto when a sea plane was lifted out
of the water and overturned. Also in July, on the 17th, a severe storm
with hail in the Duck Mountain Forest Reserve, Manitoba, uprooted trees
and damaged cottagés and trailers.

Despite the occurrence of severe hurricane damage in the United
States, Mexico and the Caribbean Islands, there were no hurricane
threats to eastern Canada during 1966. Remnants of the early season
storm "Alma® traversed the Bay of Fundy on June 15th as a very wesk
disturbance. The remnants of hurricane "Ceila" passed south of Nova
Scotia harmlessly on July 21st, and the only other tropical storm
affecting Canada at all was "Faith", which passed south of Nova Scotia
on September 2, causing some rain and moderate wirds in the southern
marine areas.

11. November: West - Cold, East ~ Wet

November 1966 was an exceedingly cold month throughout central and
northwestern Canada. Most of the three Prairie Provinces, Yukon Terri-
tory and the mainland portions of the Northwest Territories reported
mean temperature for the month that averaged more than 8° below normal,
The greatest negative anomalies occurred near Great Slave Lake, where
Fort Reliance reported a mean temperature of -14°, some 21° below normsl
Temperatures dropped to -50° at Smith River, B.C., and to -49° at Mayo
Landing, Y.T, extremely low temperatures for anywhere in Canada for so
early in the winter season. In fact, November 1966 was the coldest
November in the last 35 years in that part of the country.

While the West was cold, Ontario and Quebec were wet. Precipi- -
tation totals exceeded four inches throughout southern Ontario and
Quebeec, and totals greater than eight inches were reported from the
Lake Temiskaming, southern Laurentians and Sept-Iles areas. Toronto's
5.8 inches of precipitation made this the wettest November since 1846
at that city. PFortunately temperatures were mild throughout eastern
Canada, and, except for northern Ontarioc where several stations reported
in excess of 50 inches of snowfall, most of the precipitation fell as
rain.

12. December in British Columbia — Mild and Wet

The south coast of British Columbia experienced one of the
mildest and wettest December on record in 1966. The mild weather
affected the entire province, and even the Cariboo, where temperatures

as low as —20° had been reported during the first part of December,
11



















The major cloud area on the mosaic (FIGURE 1) and the major low
ard frontal system on the surface analysis (FIGURE 3) coincide. The
low on both the mosaic and on the surface analysis appears to be well
organized and located just off the coast of Labrador.

While it is easy to recognize the main low centre and frontal
system, the mosaic yields more detail than is evident from an initial
glance, FIGURE 2 with numbers one to thirteen is a key to the mosaic.
The ‘following discussion will attempt to relate the features on the
mosaic with the information obtainable from FIGURES 3 to 9,

Key to the Mosaic

Nunber 1 shows a "bird-eye view" of a mature low centre over the
Atlantic ocean east of Labrador, from an altitude of 800 miles. The
low is made up of a central area of cloud surrounded by a relatively
cloud-free area, which in turn gives way to middle cloud west and north
of the centre. The cloud type in the central portion of the low cannot
be confirmed by direct surface observations, but if this cloud is com-
pared with the cloud over Newfoundland, one notices a similarity in
texture and brightness. The cloud over Newfoundland is observed to be of
the stratocwmulus variety, hence, it is likely that the main cloud found
in the low centre is stratocumulus. The middle cloud west and north of
the main centre is characterized by its smooth texture aml strong re-
flectivity. This middle cloud area correspornds, as would be expected,
with the main isotherm ribbons at 850, 700, and 500 mbs (FIGURES 6 to 8).
The frontal contour chart (FIGURE L) shows a well-marked frontal surface,
and the nephanalysis associated with FIGURE 3 confirms the organized
middle cloud in this area.

Number 2 shows the main frontal band extending southward from the
low, then curving westward into the United States. A comparison of the
frontal contour chart (FIGURE 4) and the 1200Z frontal analysis
(FIGURE 3) with this cloud band shows that it is associated with the
maritime, arctic and polar frontal surfaces at around the 700 mb level.
Further detail is pointed out by mumbers 3 and 4. These features show
two bands of cloud parallel to each other. The bands are emphasized as
a result of the shadow of cloud tops cast by the sun as a faint line
onto the lower clouds just to the west. The surface analysis FIGURE 3
shows these features to be associated with the Maritime cold front and
polar-trowal-cold-front system. Reference to the frontal contour chart
in FIGURE L substantiates the existence of the two fromt system in the
positions indicated by the cloud bards of points 3 and 4.

Number 5 shows a uniform dark line extending from near Cape Cod
curving south and east of Nova Scotia to just east of Newfoundland, then
eastward south of Greenland. This line is the shadow cast onto the
lower cloud by the translucent cirrus band which is often associated
with a well-developed jet stream. The jet core is usually found 60 to
100 miles to the left of the cirrus edge. In this mosaic, the angle of
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stable. Surface observations in this area, however, show the cloud to
be mainly of the cumulus and stratocumlus variety. These individusl
cells do not show up on the mosaic, but appear to run together. This
is a result of the inability of the satellite's camera system to re-
solve objects less than three miles in diameter. This results in a
powdery appearance, which 1s characteristic of this type of cloud in

a satellite photograph.

Other Interesting Features

Number 10 on FIGURE 2 shows a strong reflective area near
New Orleans, with darker lines interspersed. This is characteristic
of a well-developed area of thunderstorm activity. The stability
index chart, FIGURE 5, shows values of less than minus three in this
area. Ground observations, see analysis, FIGURE 3, confirms the
thunderstorm activity. i

Tropical storm "Celia% is shown by number 11, A few days after
this photograph she became a full-fledged hurricane.

Number 12 shows a fog or stratus bank northeast of Newfoundland.
It has a smooth fine texture, but is somewhat less brilliant or has
less reflectivity than that of middle cloud. Shadows from higher
clouds help to indicate that number 12 is a low cloud feature. Ship
observations from the analysis, FIGURE 3, are the only means of sub-
stantiating the stratus in this arez.

Number 13 shows dissivating ice along the southwest shoreline of
Hudson Bay. The smooth appearance and sharp edges of the ice helps to
distinguish it from the c¢loud band showing up just to the north.
Further identification of the ice can be cbtained by comparing photo-
graphs twenty-four hours apart and noting the persistence of the
patterns.

Conclusions .

The above discussion shows that tynical cloud patterns on the
mosaic can be related to the surface and upper air analysis used in
the forecast office. Reference, then, to a mosaic such as that of
FIGURE 1, can have significant value in a forecast office:

(2) Detailed Nephanalyses can be prepared in real time from the
satellite photogravhs for use in analysis and forecasting.

(p) Meso-scale features such as thickening of middle cloud can
assist in detecting weak stable waves along & front.

{c) Areas of low level instability cloud and instability in depth

as indicated by the Showalter index can be recognized from
the satellite photosgraph.
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MEETINGS

MONTREAL, CENTHE

October 1966

The 1966-67 season opened on October 18th with a talk by Dr.
N.H. Thyer of McGill University, on "Valley Winds".

Dr. Thyer began by stating that the effects of topography on
airflow are of two types: dynamic and thermal. He then said that he
would consider the thermal type. A synopsis of his lecture follows.

When a horizontal temperature gradient exists in the atmosphere,
it causes a circulation in a vertical plane. Considering the air in a
valley, during the day, solar heating causes the air close to the slope
to become warmer than air at the same level away from the slope. Con-
sequently, near the slope the air rises: elsewhere it descends. On a
larger scale, the same thing happens with air over a plain near a
mountain range, and there a low-level flow towards the mountains results
At night, surface cooling causes a reversal of the temperature gradient
and so a reversal of the circulation.

Some basic facts concerning this type of circulation have long
been known. But intensive investigations have only taken place in the
last 20 years or so. For instance, there was some work started by the
University of Washington some 10 years ago in a convenient location
near Mt. Rainier. First experiments with pilot balloons showed vallesy
winds in the day, and mountain winds at night. They alse showed anti-
winds (compensation currents) at higher levels. Few people had men-
tioned these anti-winds previously, although their existence can easily
be deduced from contimuity.

Later experiments, with frequent balloon observations, provided
information about time variations of the wind at one place. Several
stations operating simultaneously, either spaced along the axis of the
valley or perpendicular to it, gave synoptic axial or lateral cross-
sections of the circulation pattern. Vertical currents were only
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February 1967

The fourth meeting of the 1966-67 season was held on February 28th.
Dr. R. Rogers, of McGill University, addressed the Centre on the subject
"The Summer 1965 Hawaiian Warm Rain Studies",

During the months of July and August 1965, atmospheric scientists
from the United States, Japan and Australia met on the island of Haweii
for an intensive investigation of certain aspects of the warm rain pro-
cess. Dr. Rogers, who had participated in the programme while affili-
ated with Cornell Aeronautical Laboratory, described some of the more
significant findings that have emerged, most of which have not yet been
published. These findings range from new information azbout the island's
mesoscele circulation, as determined by the groups from the University
of Hawaii and C.3.I.R.0,, Australia, to some rather unexpected results
obtained by the team from Nagoya University in measurements of the
electrical charge and salinity of raindrops.

The speaker's radar investigations provide new data on the updraft
structure of Hawaiian rain, and in addition, indicate that the growth of
precipitation, once the raindrops form, is by simple gravitational
accretion. The cloud microphysics studies of Cornell revealed a signi-
ficant difference in character between the condensation nuclei measured
inland and at the coast. This difference was found to be reflected in
aircraft measurements of c¢loud droplet concentrations and sizes.

The critical question of how the initial raindrops are formed so
efficiently in these clouds was not definitively answered, but the
programme generated valuable information about the warm rain process
that ought to stimulate further research,

March 1967

There was a good turn out of wives of members for a "Ladies' Night"
meeting of the Centre on March 2lst. Dr. J.T. Parry, Department of .
Geography, MeGill University, spoke on & subject most appropriate for
this Centennial year: "Geomorphological Evolution of the Montreal Area'.
The mixed audience was thoroughly entertained by a sparkling 3-hour
coumentary on what must surely become a classic series of 150 colour
slides, including many aerial photographs, featuring familiar natural
landmarks of Southern Quebec. A few of the highlights of the talk are
reported in the following paragraph.

A Geomorphologist studies naturally occurring shapes and forms on
the Earth's surface. The Montreal area landscape is dominated by two
basic geological facts. First, the Pre-Cambrian Canadian Shield lles
Just to the North. Second, the St. Lawrence Lowlands are formed of the
same Paleozoic rocks as the Appalachians. The Pre-Cambrian Laurentians
are a complicated mixture of sedimentary and igneous rocks which have
been worn down to their present state by erosion. The mainly sedimentary
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