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A national summary

Preliminary data for summer 1993 show that the June through August period this year was 0.3 °C warmer than normal for the
nation - this occurred, despite very cool temperatures across much of western Canada and in the Newfoundland-Labrador area in
the east. The national trend shows that summers have warmed by 1.0°C over the 99 years of record. On a country-wide basis,
summer 1993 ranked as the 23rd warmest summer since national records began in 1895. It is also noteworthy that eight summers
since 1980 have been warmer than normal, while last year, summer 1992, was the 13th coldest on record.
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The summer 1993 temperature map
shows a broad band of above-normal tem-
peratures extending from the high Arctic
and Yukon Territory, southeastward over
Hudson’s Bay, into the Ottawa Valley and
southeastern Québec. Temperatures over
this vast area were | to 2 degrees warmer
than normal. However, on either side of the
band, temperatures were below normal by
1 to 3 degrees. The cool regions include
southern British Columbia, extending east-
ward across the southern Prairie Provinces
and into northwestern Ontario, and
throughout much of Newfoundland and
Labrador.

Cloudy skies and heavy precipitation
were common in many areas of Canada
during summer 1993. In particular, large
portions of the southern Prairie Provinces,
received more than double their normal
summer precipitation, and the critical grain
growing areas endured several weeks of
cloudy, cool and excessively wet weather.
Other wet areas, with as much as 50%
more precipitation than normal, included
north, coastal and interior British Colum-
bia in the west, and the north shore of the

St. Lawrence River, the Gulf of St.
Lawrence, and southern Newfoundland, in
the east. The Mackenzie Valley in the
northwest, on the other hand, was dry re-
ceiving only half of the normally expected
summer precipitation. Fortunately for
much of eastern Canada, precipitation was
widely distributed in both space and time,
and along with abundant sunshine and
warm temperatures, this ensured long
spells of ideal summer-like conditions.

Over the summer, the large-scale at-
mospheric circulation consisted of a per-
sistent upper level trough of low pressure
lying over western North America and a
weak, but likewise persistent, high pres-
sure ridge centred over the Great Lakes
Basin of eastern Canada. This pattern re-
sulted in a southwesterly airflow over cen-
tral North America, which pumped large
amounts of moisture and extensive cloudi-
ness, into western Canada. On the other
hand, the high pressure ridging over south-
eastern Canada, held migrating weather
disturbances at bay, restricting them
mostly to the areas west and north of the
Great Lakes. Seasonable temperatures,

abundant sunshine and ample precipitation

throughout much of southeastern Canada
was the result.

Across the southern Prairie Provinces,
summer 1993 was in the coldest 2% of
summers there since 1895, and in the
southern interior of British Columbia it
was in the coldest 6%. The below-normal
temperatures in southern British Colum-
bia, extended west to the lower coastal
mainland. It was the second summer in a
row with considerably below-normal tem-
peratures throughout the Prairie Provinces,
as well as in most areas of Atlantic Canada,
in the east. In the west and north, summer
1993 was in the warmest 9% of summers
in northwestern British Columbia and Yu-
kon Territory, and in the warmest 5%
throughout most of the Canadian Arctic.
In the James Bay region of Ontario and
Québec, and in the lower Great Lakes/St.
Lawrence River area, summer 1993 was a
few tenths of a degree warmer than nor-
mal, in sharp contrast to a year ago, when
record-setting cold temperatures were ex-
perienced.

Climate Change Detection Division
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Summer ’93 Atmospheric Circulation

Beginning with a look at the 50 kPa analyses of height and anomalies through June, July and August, it
appears that several of the anomalies corresponded well with the type of weather observed during this
period.

Over North America, there were two anomalies that tended to dominate during this period - a negative height anomaly
of 4 Decameters (dam) over the U.S. Northwest, and a positive anomaly of 6 dam centred over Quebec. These features
tended to accentuate the ridging (+ 5 dam) over the western Pacific, extending towards the Yukon, and the trough ( -5 dam)
east of Newfoundland. As a result, the trough, normally off the west coast, was shifted inland from its long-term mean
position. This resulted in cooler temperatures over the prairies, and above-normal temperatures over much of the Arctic
and eastern Canada, except the Atlantic Provinces. This situation was opposite to that observed during the previous winter
and spring - a pattern favoured by the El- Nino.

Over the central U.S. and Canadian Prairies, this summer’s circulation pattern favoured increased precipitation. The
areas included the Mississippi Valley, where the rains and flooding were disastrous. Some of this moisture probably had
its origins in the Tropics. Over the summer, satellite imagery showed several tropical cloud systems displaced northward
from the Gulf of Mexico and from the Pacific Ocean in the vicinity of lower California. These ultimately merged with
disturbances in the circulation further to the north.

50-kPa ATMOSPHERIC CIRCULATION
Summer 1993

ws'w’
93.08.02 - 93.08.31
Mean geopotential heights ‘ Mean geopotential height anomaly
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Summer 1993 - supplement

June

June will be remembered as a month with
temperatures that did not show any signifi-
cant departures from normal. Although a
large part of the Arctic observed monthly
means that were two degrees above aver-
age, most of the rest of the country re-
corded values that were about a degree or
so below normal. For the first week of June
temperature patterns were much as they
had been at the end of May -- warm in the
Arctic and in British Columbia, and unsea-
sonably cool from Alberta to the Atlantic
coast. However, as the month progressed
the long wave ridge responsible for the
Pacific coast’s warmth gradually moved
eastward. As a result, the west cooled off
and much of eastern Canada saw tempera-
tures that were increasingly warmer. By
the third week of the month daytime highs
had reached the thirty degree mark in all
provinces except Prince Edward Island. At
Goose Bay 35°C was achieved, giving
Labrador the unusual distinction of record-
ing the country’s warmest temperature for
June. By month’s end most of the warm air
had seemingly abandoned the country as
below-normal conditions covered all of
southern Canada.

Although there were few parts of the
country that had notable departures from
normal temperature in June, the same
could not be said with regard to precipita-
tion. Almost all of western Canada had
above-average values, in some areas as
much as three times the normal. In British
Columbia, several locations set new re-
cords for June rainfall and few received
more rainfall than previously recorded in
any month of the year. Perhaps indicating
the type of month to come, heavy rainfall
warnings were required on June 1, as more
than 50 mm fell in central British Colum-
bia. Similar amounts fell across the Great

Lakes and over the Maritime provinces.
The second week of the month saw copi-
ous precipitation across most parts of
southern Canada. Heavy rain, hail, and
some tornado activity was reported across
southern Ontario as a cold front crossed the
Great Lakes on the 9th. Three days later
the Prairies experienced their first taste of
severe weather as another cold front
dropped SO0 mm of rain from Alberta to
Saskatchewan and spawned a tornado in
Manitoba. By mid-month 75 to 100 milli-
metres of rain had fallen in many parts of
the Prairie Provinces. The rainfall contin-
ued on a regular basis across the country
through the rest of the month. Final pre-
cipitation amounts exceeded 100 mm in
much of the area from the Pacific to Mani-
toba; similar amounts were recorded from
the lower Great Lakes to the Atlantic coast.

DEPARTURE FROM NORMAL
MEAN TEMPERATURE

(C)
JUNE TO AUGUST 1993

July

It was another wet month across Canada.
Precipitation totals across most of the
country were well above normal and as
much as twice the usual amount in the
southern Prairies. Only a small band, ex-
tending from the lower Great Lakes to the
southern Maritimes, had below-average
moisture. Corresponding to the unusually
high precipitation amounts, temperatures
were generally below normal.

As the month began, very warm air
moved into southern and central Ontario.
In contrast to the cold summer of 1992,
when the thirty degree mark was not
achieved until late August, daytime highs
reached into the thirties for seven days in a
row. This was not to last, however, as a
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cold front came barrelling through the area
on the 9th, bringing with it severe thunder-
storms that produced several small torna-
does, hail, and torrential downpours. This
cold air, which had already brought below-
normal conditions to much of the west dur-
ing the previous week, had spread from
coast to coast by the month’s mid-point.
On the 10th and 11th minimum tempera-
tures dipped close to the freezing mark in
Saskatchewan and some Prairie locations
saw daytime highs that were more typical
of their normal overnight lows. Several
new records were set in the Maritimes on
the 17th and 18th, as the core of the cold
air reached the country’s east coast. -

Along with the cool temperatures came
an unusually large amount of unsettled,
wet weather. A seemingly continuous se-
ries of storms moving across the country
was responsible for several severe weather
incidents and copious amounts of precipi-
tation. On the 4th, heavy rain and hail was
responsible for $7 million damage to fruit
crops in the Okanagan Valley. The same
weekend several communities in northern
Manitoba had to be evacuated as 170 mm

PER CENT OF NORMAL
PRECIPITATION

JUNE TO AUGUST 1993

rain caused streams to flood. The same
cold front that had pushed through south-
ern Ontario on the 9th produced another
tornado near Fredericton the next day.

Tornadoes, funnel clouds, and golfball
sized hail were reported in southern
Alberta and Saskatchewan on the 21st and
the 29th. In addition, weather watches ad-
vising of the development of cold-air fun-
nels became almost a daily occurrence in
both provinces, between the 7th and the
18th. At Victoria, an eight-hour rainfall of
50 mm broke not only the 24-hour record,
but also set a new mark for July precipita-
tion. On the 24th and 25th, 200 mm of rain
fell in Winnipeg flooding streets and base-
ments and inundated crops south of the
city. The Trans-Canada highway and the
Canadian Pacific mainline were both
closed on the 27th and 28th; the result of a
150 mm rainfall east of Thunder Bay.
Severe thunderstorms hit southeastern
Quebec on the 29th dropping more than 50
mm of rain in just a few hours, flooding
downtown expressways in Montreal and
leaving more than 50,000 residents with-
out power. Heavy rains also occurred in

the north as Yellowknife set a new 24-hour
record of 17.6 mm on the 28th, and an
unprecedented 41 mm fell at Iqualuit on
the last day of the month. The only signifi-
cantly dry areas in July were the southern
portions of New Brunswick and Nova Sco-
tia, where only 50-70% of normal precipi-
tation was recorded, and southern Ontario,
where some localities experienced their
driest July since the early seventies.

August

Continuing the trend that had been estab-
lished in June, cool and wet weather pre-
vailed across most of western Canada in
August. Mean temperatures were about a
degree below their seasonal values and
precipitation values, while not as high as in
July, were above normal in most areas. In
Eastern Canada it was the opposite story as
monthly means were a degree or two
above normal from the Manitoba border to
the Maritimes. With the exception of
Quebec’s North Shore, precipitation in the
east was generally below normal.

During the first week of August tem-
peratures were two to four degrees below
normal from southern Alberta to the On-
tario-Quebec border. However, both coasts
and many parts of northern Canada experi-
enced some of their warmest conditions of
the summer, with daytime highs reaching
36°C in British Columbia, 33°C in Labra-
dor, and 31°C in the Northwest Territories.
Not all of the north experienced warmth, as
a cold airmass over the high Arctic brought
snow to four stations in the northern is-
lands. During that first week, heavy rain-
falls continued in many parts of the south.
Unstable air over the east coast produced
one-day totals of 60 mm in Nova Scotia
and Newfoundland, flooding basements
and roads, setting a few new daily records,
and damaging fruit and vegetable crops in
the Annapolis Valley. Heavy rains were
also recorded in Winnipeg, where 72mm
fell in just two hours on the 8th.

Cold air settling over the west resulted
in below-freezing temperatures in northern
Alberta on the morning of the 11th. A
storm system moving through southern
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Saskatchewan on the 13th dropped 50 mm
of rain and covered the ground with up to 5
cm depth of golfball sized hail. The next
day, the same system gave Winnipeg an-
other 59 mm rainfall; pushing the summer
total well over 400 mm, setting a new re-
cord in the process. Early estimates place
the cost of the summer’s flood damage to
the area at $200 million. Heavy precipita-
tion continued in all four western prov-
inces through much of the rest of the
month. On the 16th a 71 mm rainfall, set a
new one-day record at Lethbridge, and hail
the size of baseballs pounded Maple

British Columbia was generally cool and
wet this summer, with limited amounts of
sunshine. The summer rains were helpful
to crops in areas northwest of Fort St. John,
which were suffering from dry conditions
up until June, but created a large problem
for hay farmers across the province. The
southern interior was unusually wet, delay-
ing haying and harvesting of crops. Rains
have washed out most nutrients from the
cut hay, which could not be removed from
the wet fields.

The unseasonably cool, cloudy weather
in Kelowna has put the grape crop as much
as three weeks behind schedule. The peach
harvest has been completed, and pear har-
vesting began during the last week of
August. Although most of the fruit crops
were picked close to their normal harvest-
ing times, a significant amount of crops in
the Okanagan did not escape damage from
severe storms. Thunderstorms, with heavy

Creek, Saskatchewan. Funnel clouds ac-
companied downpours that approached 75
mm in Alberta on the 23rd and 24th. On
the Pacific coast, Port Hardy's one-day
August rainfall record was broken with a
64 mm fall on the 22nd. The west was not
the only place where the wet weather was
evident. Trees and crops were damaged in
northern New Brunswick on the 12th as a
result of heavy rain and 10 cm hail. In just
two hours 177 mm of rain fell at
Beauceville, Quebec, resulting in damage
to roads, basements, and the community’s
water filtration plant. Shortly after the mid-

Canadian crop progress

as of August 31, 1993

The 1993 growing season will be remembered for some time yet but each province will
remember it for a different reason. |

rain and hail on June 26 and 27, damaged
or destroyed between 25 and 35 percent of
the fruit crops. On July 4, another cluster of
intense thunderstorms, with heavy rain and
hail, moved across the southern Okanagan,
causing approximately $7 million of fur-
ther damage to the fruit crops.

The Prairies are expecting record cereal
and oilseed production in 1993, as long as
widespread damaging frosts do not inter-
vene.

In May, temperatures in the Prairies
started out generally warm, providing a
normal start for perennial crops, but by
mid-May, and through to June, the tem-
peratures dropped, and frequent frosts oc-
curred. In northeastern Saskatchewan,
early May frosts set back emerging cereal
crops. Some oilseed and specialty crops
were so damaged by frost that they re-
quired reseeding. The Peace River region

.
point of the month, warm air had spread ((
across the country, and temperatures in
most areas were at least a couple of de-
grees above normal. However, in the last
week of August only the east was under its
influence, with daytime highs frequently
reaching above 30°C from southern On-
tario to the Maritimes. In western Canada,
the colder conditions had returned, with
means a couple of degrees below normal
and reports of frost in all three Prairie
Provinces.

Malcolm Geast

of Alberta, northwestern and southeastern
Saskatchewan, as well as southwestern
Manitoba were very dry in May, causing
uneven germination and crop stress. In
contrast, southwestern Alberta was so wet
in May that seeding was pushed back dan-
gerously late. Pastures and haylands were
suffering from the cool temperatures and
frost during May and early June. Concern
was growing over hay supplies, which
were of poor quality - the result of frost and
drought damage.

June became mostly cool and wet, with
below-normal sunshine values. In Mani-
toba, long season crops, such as corn, were
at risk from not fully maturing before the
first fall frost. Cool, moist conditions were
causing disecase concerns for cereals, oil-
seeds and pulse crops. Crops in the Peace
River region of Alberta, and low lying ar-
eas of Saskatchewan and Manitoba, were §
flooded and in poor condition. The rest of
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Alberta’s cereal and oilseed crops were in
fair to excellent condition, and the remain-
der of Saskatchewan’s fall seeded crops
were in fair to good condition. Heat was
needed to advance all Prairie crops, which
had been slowed by the weather and con-
tinued to lag behind normal. Continued
cool conditions slowed hay crop develop-
ment in some areas. Rains were beneficial
to the drought-stressed fields but delayed
the first hay cut.

July continued cool, cloudy and wet
throughout the Prairies. Haying in Alberta
was at a standstill due to untimely rains.
Most crops were S to 15 days behind
schedule in Saskatchewan and Manitoba.
Flooding in southern Manitoba, especially
in the Red River Valley area, had caused
considerable crop damage. Preventative
spraying for disease had become general
practice in all regions. Saskatchewan Agri-
culture was reporting production esti-
mates, of principal field crops, to be 2%
above the 10-year (1983-1992) average of
28.65 million acres. They also reported
that they were expecting yields for all ma-

jor grains and oilseeds in 1993 to be above
average, with record yields of winter
wheat, spring wheat, oats, barley, spring
rye and flax. If these above-average yield
estimates are realized, Saskatchewan Agri-
culture states that 1993 production of the
major grains and oilseeds would be 28%
above the 10-year average of 20.22 million
tonnes.

Cool, wet, cloudy conditions continued
to be the norm across the Prairies in
August, slowing crop development and
pushing back maturation dates one to two
weeks. Although crop potential is still re-
ported as good, warm and dry weather is
required to pull together a bountiful har-
vest. Pasture conditions are good in almost
all areas. Disease problems are significant
in pockets all across the Prairies, but espe-
cially in Saskatchewan and Manitoba.

Frost was first reported in central
Alberta on the 11th, but caused little dam-
age to the crops. The southeastern districts
of Alberta require another two to four
weeks of frost-free weather to enable grain

crops to ripen after being slowed down by
a very wet spring. In Alberta, some of the
first cut hay still needs to be baled and the
quality is being rated mostly poor to fair.
Second cut hay yields and qualities are ex-
pected to be better. By the end of August,
only 10 to 15 percent of the grain and oil-
seed crops were swathed, and no spring
crops have been combined - all due to de-
layed maturation and the rain which has
prevented harvesting activity.

Saskatchewan’s cool, damp weather is
slowing field operations considerably. As
of August 31, only 5% of the spring wheat,
3% of the durum, 7% of the oats, 11% of
the barley and 29% of the canola have been
swathed, and 46% of the fall rye and 14%
of the winter wheat has been combined.
Across the south, 57% of the fall rye and
18% of the winter wheat is in the bin. Of
the specialty crops, 14% of the mustard has
been swathed and 4% of the lentils and
field peas are down. Some crop deteriora-
tion has taken place, due to wet conditions
and over maturation. Very slight damage
was caused by light frost in various regions

ALBERTA
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of the province, and light hail damage was
reported around Hanley.

Manitoba crops are suffering signifi-
cantly from disease brought on by the very
wet conditions. Fusarium head blight has
infected wheat and barley crops in the Red
River Valley and southcentral regions.
Leaf diseases and root rot have affected all
regions. Flooding in the south-central re-
gion has damaged specialty crops. Little
progress was made in the swathing of cere-
als and canola, due to the rains and water-
logged conditions of the fields. A shortage
of dairy quality and regular hay is ex-
pected, due to poor harvesting and drying
weather.

In northwestern Manitoba, only a few
wheat fields have been swathed and a few
combined and dried because their ripening
had been delayed. Yields are expected to
be below average. Weed regrowth of this-
tles has become a major problem in north-
western and central regions, where it has
been generally drier than normal this sum-
mer.

Central regions have only swathed 10%
of cereal acreage and less than half of that
has been combined. Pulse crops have been
severely affected by the continual wet
weather. Sugar beets are waterlogged and
corn has been drastically set back, with the
possibility of frost damage occurring this
fall. Many potato fields have areas that
were drowned out, which is going to affect
both the harvestability and storage of these
and other vegetable root crops.

The eastern regions have been too wet
to allow for swathing or combining.
Flooding and disease continue to impact
on a below-average yield, although canola
may have yields slightly above average if
disease and mid-September killing frosts
do not get a hold.

Ontario was cool during May and June,
which delayed the strawberry crop until
early July - two weeks behind schedule.

High rainfall totals and cloudy conditions
existed through June with most of the pre-
cipitation occurring during a few thunder-
storm events. The heavy June rains
encouraged plenty of crop growth. The
warm and sunny July weather, throughout
most of Ontario, allowed excellent haying
conditions, provided a boost to the heat
dependent corn and tomato crops and al-
lowed fruits and other vegetables to catch
up on the slow growing season to date.
July rainfall was adequate for agriculture
in most of Ontario but exceptionally heavy
in northwestern Ontario, which received a
spill over of the inclement cool and wet
Prairie weather. Early August harvest of
sweet corn saw good quality and sales.
Niagara Peninsula grapes have an excel-
lent sugar content due to the dry summer.
Farmers across the province are expecting
plentiful harvests.

Quebec’s southwestern agricultural dis-
tricts experienced warm, sunny conditions
in June and July. The hay yields of the first
cut were high but the quality was poor.
Regrowth of hay was very good. Potato
harvests are expected to be good, even
though lack of rain, from the end of June to
mid-July, had provoked moisture stress,
and pest and disease stress was present
through July. Strawberry yields were be-
low normal. Winter damage to raspberry
stems and apple orchards has affected fruit
yields. Vegetable crops were adversely af-
fected by strong rains, hail, emergence de-
lay, insects and disease. Cereals and corn
show uneven development except for the
early seeded fields, which experienced fa-
vourable growing conditions that have re-
sulted in good grain filling and expected
high yields. The crops which had been
seeded in June suffered from rapid changes
in heat and dryness, and poor yields are
expected.

The Maritimes were generally cooler,
cloudier and wetter than normal during
June. July started off sunny and warm but
cloud, showers and cooler temperatures
dominated the second half of the month.

In the Annapolis Valley, the wet
weather had caused significant damage to
vegetable crops. The moisture had encour-
aged mould and rot, resulting in problems
with the quality of produce. This year’s
crops have suffered the worst moisture
problem in several years, but some fields
may still produce high yields. Potatoes
were doing well but 30 to 80 percent of the
broccoli fields suffered from head rot.
Many Valley trees were damaged or killed
by severe cold last winter, and most were
subjected to frost and late snow in May.
These factors, along with below-normal
hours of bright sunshine, limited amounts
of heat since the start of the growing sea-
son, and the damp summer weather, have
slowed the development of fruit trees. The
apple crop is expected to be 25% below the
3.5 million bushels of last year’s above-
average yields, but the apples should be
larger this year. The pear, peach and cherry
crop yields are also expected to be lighter
this year, due to winter damage.

August had below-normal precipitation,
with very dry conditions in southern New
Brunswick causing crop stress. Blueberry
fields near Bathurst, N.B. suffered exten-
sive hail damage in mid-August. Tempera-
tures and hours of bright sunshine were
mostly above normal.

Newfoundland’s mean temperature for
May was below normal and precipitation
was above normal. June continued to be
cool, cloudy and damp with near record-
breaking precipitation on the Avalon
Peninsula. The poor growing conditions
continued into July, with record-low bright
sunshine hours, cool temperatures and
above-normal rainfall. The cool, cloudy
summer weather has put blueberry crops
about three weeks behind schedule, and
they now face the threat of fall frost.

Annette Goessl
Canadian Climate Centre, Downsview
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Largest summertime Ozone
depletions ever noted

Ozone watch from May - August 1993

A summary of data from measurements
taken by Environment Canada shows the
thinning of the ozone layer over Canada
persisted this summer with the largest sum-
mertime depletions ever recorded. The
ozone layer was about 7% thinner from
May to August, and department scientists
expect this may have led to higher UV
(ultraviolet) values across the country.

Throughout 1993, the ozone layer over
Canada has been thinner than in previous
years. This summer, ozone depletion was
slightly greater than in previous years, al-
though not as severe as that observed ear-
lier this spring.

Environment Canada now reports regu-
larly on ozone measurements taken from
ten sites across the country. For the sum-
mer (May to August), the average ozone
values for all sites were below normal (as
compared to pre-1980 values, before any
serious ozone depletion was recorded) .

MAY - AUGUST 1993
SITE OZONE VALUE
(% Below normal)
Vancouver 8%
Edmonton 7%
Saskatoon 5%
Winnipeg 2%
Churchill 1%
Toronto 9%
Montreal 7%
Halifax 7%
Goose Bay 5%
Resolute 9%

Ozone thinning during the summer is of
particular concern, because this is when
the sun’s rays are most intense and UV
values are naturally at their highest. Over
exposure to UV rays can increase the risk
of sunburn, skin cancer and eye cataracts.

Using Environment Canada’s UV Index
scale (which generally gives values from 0
to 10), the summer ozone loss increased
UV values by about half a point. This
means that typical summer values in south-
ern Canada, which are usually high (be-
tween 7 and 9 on the UV Index),
occasionally entered the extreme range
(over 9).

The low ozone values observed
throughout 1993 can be attributed to the
build-up of industrial chemicals in the at-
mosphere, as well as lingering volcanic de-
bris from Mt. Pinatubo, which erupted in
the Philippines in 1991. Scientists suspect
that the volcanic debris may be interacting
with the industrial chemicals, leading to
increased ozone depletion. Debris from
major volcanic eruptions can remain in the
upper atmosphere for two to three years.

Since 1987, global action has been un-
derway to reduce CFCs (chlorofluorocar-
bons), a major cause of ozone depletion. A
recent study indicates that this action may
already be having a noticeable effect. Al-
though CFCs are still increasing in the at-
mosphere, the rate of their increase has
slowed. If reductions in CFCs continue,
these chemicals are expected to reach their
peak in the atmosphere around the year
2000. The ozone layer would then begin a
gradual recovery a few years later, how-
ever, it is not expected to fully recover for
at least 50 years.

The federal government is working in
partnership with the provinces to reduce
CFCs and other ozone depleting sub-
stances. Canada played an active role at an
international meeting last year in
Copenhagen, where the Montreal Protocol
- a global agreement to protect the ozone
layer - was strengthened. Canada is com-
mitted to a phase-out of CFC production
and importation by January 1996.

The ozone layer over Canada, which
has been gradually thinning over the last
decade, has a seasonal cycle of depletion.
The greatest thinning occurs in late winter
and early spring, lesser depletion is seen in
the summer and the least in the fall.

This year has followed the usual cycle,
with the greatest thinning observed from
January to April, when ozone values aver-
aged about 14% below normal. During the
summer, values averaged about 7% below.
This fall, scientists expect the ozone layer
to return to almost normal values, before
the winter thinning begins again.

The state of the ozone layer is reported
in Environment Canada’s weekly Ozone
Watch bulletin. Environment Canada’s UV
Index Program provides a daily forecast of
UV for locations across Canada through-
out the year. The UV Index is now widely
reported in the media. Both Ozone Waich
and the UV Index are available from any
weather office.

For further information contact:
Jim Kerr
Environment Canada (416) 739-4626
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OZONE WATCH 1993
State of Canada’s Ozone Layer - Monthly Averages
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DEPARTURE FROM NORMAL
MEAN TEMPERATURE

(C)

AUGUST 1993

Across the country G

MEAN TEMPERATURE
(<)

AUGUST 1983

mer scenery at lake front cabins, backyard
pools or by taking walks and having pic-
nics in the park, Yukon residents were
treated to a burst of fall colours. In the
short span of the month of August, fire-
weed bloomed to the top and turned a rust
red, hill sides blazed with yellows and
oranges, and twice the mountain tops were
dusted with snow. A gentle reminder that
fall is nearby.

The month of August failed to produce
even one daily maximum in the thirties at
any Yukon location. The warm spot of the
month goes to Tuchitua, with 27°C on the
4th. The cold spot goes to Beaver Creek,
with -5°C on the 20th. The only two Yukon
stations without frost in August were Eagle
Plains on the Dempster Highway and
Whitehorse. Both locations had overnight
lows of 1°C. Several locations had lows of
zero. On average, August turned out to be

rather pleasant, with near normal tcmpera-(

tures.

Central Yukon received slightly higher
than average precipitation over the month.
Areas west of Dawson received up 1o 5 cm
of snow. Drury Creek and Ross River ex-
ceeded precipitation normals by 150%
compared to Beaver Creek, Burwash and
Blanchard, all in the southwest comer,
which reported less than half the usual
amounts. The Dempster Highway had
large monthly rainfall totals with Drury
Creek receiving most of the precipitation,
72.3 mm.

Northwest Territories

Cool, cloudy weather dominated the Mac-
kenzie region during the first part of the
month. Small craft wamings were posted
for Great Slave Lake and a couple of
severe thunderstorm warnings were issued
for the Deh Cho and south Great Slave
Lake region. Power was cut to both Yel-
lowknife and Fort Smith on the Sth. On

August 11, Hay River set a new mcord(

minimum of 1.1°C, while the next day Fort
Smith set its own record at -1.1°C. By the

|
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-..’b 2nd week most of the cool weather had left
the region and by the 15th, highs were
reaching the mid to upper twenties. Fort
Simpson reached 30°C on the 2l1st. To-

PER CENT OF NORMAL
PRECIPITATION

|
. (|
, wards month’s end cooler weather moved
;i d ! back into the area, with drizzle and fog AUGUST 1963
- reported in the Delta. The last few days of
" the month saw cloudy skies, scattered sho-
" wers and highs in the mid-teens. &A i*:i !
¥ The Keewatin started out sunny, but a T

major storm tracked through the region zﬁﬂg e%:

1“{: during the first half of the mopth. Tcm.pera- % 73 b;; {x;’z//,/// , :

! tures cooled off from the mid-twenties as s // % 125
cloud and rain became more common. Sun- Lz X B 4100

: shine retuned during the middle of the b =

| month. On the 20th, a weather system

'Ui brought 14 mm of rain and strong winds o

) Baker Lake. The final weekend of the

i month was mostly cloudy, with a mix of

9 snow and rain. '

i In the high Arctic, the month began on a

g warm, sunny note, with Pond Inlet setting a

ol daily record maximum of 12.6°C. Baffin
i Island also continued to be relatively
. warm, with highs climbing to the teens and
; ' ‘ low twenties. Snow moved in from the
| north, reaching Sacks Harbour and Na-
nisivik on August 4. It eventually became a
. little warmer by the 10th, but rain was still
b often mixed with snow. Clouds were com-
i mon through much of the Arctic into the TOTAL PRECIPITATION
“' middle of the month. On August 14, Pond : (mm)
i Inlet set a new daily low temperature of
i -2.3°C. In contrast on the 15th, Copper-
d mine further to the south, reach a high of
. 24 8°C. During the latter part of the month,
! wind and gale warnings were issued a num-
) ber of times, as cold air began to penetrate
I southwards. Minimum temperatures began
dropping below freezing regularly, with
daily maximums only climbing to the

AUGUST 1983

single digits. By the 25th, Alert recorded

several early moming lows of -5.0°C.
il ;
ol |
i
of|
d British Columbia, was followed by very
it unsettled weather occurring during mid-
J month, and nice weather at the end of the
X month. There were few significant depar-
il tures from the long term averages of tem-
i perature, precipitation and sunshine.
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Mean temperature:

Highest Toronto (City), Ont. 22.5°C
Coldest Resolute, NW.T. 1.0°C
Highest temperature: Toronto(Pearson Int’l) A, Ont. 34.6°C
Lowest temperature: Pond Inlet A, NW.T. 4.4°C
Heaviest precipitation: Sept-fles A, Ont. 229.4 mm
Heaviest snowfall: Resolute A 255cm
Deepest snow on the ground
on August 31, 1993 Hall Beach A l1cm
Greatest number of bright
sunshine hours: Swift Current A, Sask. 287 hours

" CLIMATIC EXTREMES IN CANADA - AUGUST, 1993

Western and northern areas of the prov-
ince tended to be above normal while cen-
tral and southern interior areas were below
normal with some exceptions. No monthly
temperature records were broken.

Precipitation was variable throughout
the province, with reports of double the
normal in northwestern Vancouver Island
and as little as one third the normal at
Prince George. No new monthly precipita-
tion records were set.

An active weather system brought 64
mm of rain to Port Hardy on the 22nd. As
the system pushed across the interior of the
province, heavy rains fell in the Peace
country, where Fort St. John reported 41
mm over the 23rd and 24th. Fort Nelson
reported 25 mm on the 23rd. A tornado
was reported to have touched down on Au-
gust 22 in the Hoodoo Lakes area, about 40
kilometres northwest of Prince George. Its
path of destruction stretched over a ki-
lometre long. The tornado was strong
enough to destroy some old farm buildings
and move various pieces of heavy farm
equipment considerable distances.

The lack of any sustained period of
warm or dry weather kept forest fire ha-
zards down for most of the month. Al-
though hazard ratings would climb for
short periods, cool showery weather would
soon follow and lower the hazard. The
short lived warm, dry conditions had also
caused difficulty for haying in the Peace
River area, as the ground remained very
wet.

Just as a hint of things to come, snow
fell on the upper elevations of the Alaska
Highway west of Fort Nelson early in the
month. This cool air also brought local
frosts to the Fort Nelson area the following
week.

Sunshine amounts were near average,
90 to 110 percent, in almost all the prov-
ince. The only exceptions were on the
north coast and the far northwest where
departures were in the 130 1o 140 percent
range. There were no new monthly sun-
shine records.

showers lingered across the south, while
northern residents made the most of the
long holiday weekend under mainly sunny
skies. The circulation shifted more north-
westerly by the 3rd of the month, bringing
smoke from forest fires in the Mackenzie
Valley to all areas. Visibilities were fre-
quently reduced to near zero by smoke and
fog, especially in the early morning hours.
Seasonal temperatures rounded out the
first week, as relatively warm air flooded
across the province.

A cold front, sweeping southward over
the province produced numerous thunder-
storms from August 7 to 9. Cochrane re-
ceived 25 mm hail, with numerous reports
of golf ball size hail from the Swan Hills
south to Calgary. A cold upper low crossed
the continental divide on the 7th, spilling
cool, moist air over the north, and giving
rainfall amounts of 30 to 50 millimetres.
As the system drifted southeastwards to-
wards Saskatchewan, cooler air blanketed
the remainder of Alberta. Golf ball size
hail caused crop damage in the St. Paul
area. Frost was reported at a few locations
on the 11th, with numerous record-low
temperatures set across the north, as a cool
ridge of high pressure moved in from the
northwest. Cool, unstable air remained
over Albenta, triggering showers daily.

After mid-month, an intense disturb-
ance moved northwards from Washington
state, bringing rain. Reports of 20 to 75
millimetres were received from the south-
em locations, with Lethbridge recording a
new 24-hour rainfall record of 71.1 mm on
the 16th. An upper ridge built southward
over the entire province by the 17th, bring-
ing with it a glimmer of hope for better
things to come, as temperatures reached
30°C at Fart McMurray and Lloydminster
on the 21st.

On the final week of the month, yet
another cold low pressure system moved
eastwards into Alberta, bringing more
clouds and showers. Numerous funnel
clouds were sighted between Wabumun
and Edmonton. Residents in southern Ed-
monton reported their lawns were white
with hail on the moming of the 24th. As
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the area of rain slid southeastwards, most
locations reported 20 to 30 millimetres of
rain; Cold Lake received 73 mm. Frost oc-
curred through the north-central districts
on August 25 and 26. The remainder of the
month followed a familiar pattern, mom-
ing sunshine giving way to afternoon sho-
Wers.

The month of August could best be de-
scribed as cool, cloudy and wet, with tem-
peratures below normal throughout most
of the region. Only a portion of east-central
and northern Manitoba reported tempera-
tures that were above normal. Maximum
temperatures were especially cool, as
cloudy skies seemed to blanket the region.
Patchy frost occurred during the last three
days of the month, producing chilly read-
ings of -2.0°C and -1.8°C at Roblin and
Wasagaming, Man., respectively. The frost
was not widespread, and there was little
crop damage reported.

This summer was among the coldest on
record in the southen Prairies, following
the same cool pattern as the summer of *92.
Days with maximum temperatures of 30°C
or more were rare, and only occurred at a
few locations. Extreme maximums for the
month were mainly in the upper twenties.
Ironically, the warmest area was across the
north, where temperatures averaged near
normal. Churchill had a mean temperature
that was actually 0.4°C higher than normal,
the only such location in the region. The
cool weather put a damper on the agricul-
tural sector. Most crops were 5 to 15 days
behind schedule, and many farmers were
concerned about an early killing frost,
which would end the growing season. So
far, the 1993 growing season is similar to
the cool growing period of 1992, with the
addition of near record rainfalls.

Much like July, most of the southern
part of the region received measurable
rainfall on two out of three days this
month. Precipitation was heavy at times,
and in the final tally, parts of southem
Manitoba and Saskatchewan received be-
tween 2 and 3 times their normal monthly
rainfall for August. Amounts were gener-
ally over 100 mm throughout the south, but

higher amounts of over 150 mm were
measured in south-central and southeas-
tern Manitoba, and along the Saskatche-
wan/Manitoba border north of the
Trans-Canada highway, making August of
1993 amongst the wettest on record at
many locations. In the Red River Valley
and throughout southeastern Manitoba, the
overabundance of August rain fell onto
soaked ground, caused by July’s near rec-
ord rainfalls. Needless to say, this resulted
in a number of problems. In Winnipeg,
thousands of basements were flooded two
or three times this summer. Many veget-
able gardens were flooded in the Red River
Valley and some crops were damaged. The
soil in the central and eastern agricultural
areas of Manitoba could not absorb the
additional heavy rainfall, and as a result
fields remained water-logged throughout
the month, which prevented any field work
from being done. It also promoted the
growth of fungus and disease. Wheat was
especially hard-hit by Fusarium Head
Blight. The prairie rainfall, plus the heavy
rains in the Dakotas, pushed the Red River
to near the flood stage. Local streams and
crecks spilled over their banks. In Winni-
peg and Regina, as well as many other sites
in the south portions of the region, this
summer’s rainfall is the most ever re-
corded.

The north was not nearly as wet. In fact,
much of the central and northern areas
were drier than normal. Parts of central and
northern Saskatchewan received more than
50 mm of rain, while much of central and
the northwest partion of Manitoba tallied
50 to 100 millimetres.

Needless to say, sunshine totals were
well-below normal. Deficits were 40 to 60
hours at several locations. At Winnipeg,
the sunshine total for the summer ranks as
the 2nd least this century. The sunniest
area in the two provinces was Churchill,
where there was nearly 10 hours more sun-
shine than usual.

In comparison to the summer of *92, this
past summer for some residents felt like
the nicest in years. Statistically for the
months of June, July and August, total pre-

cipitation was within 10% of normal for
most locations, and the temperature aver-
aged generally within one degree above
normal. Once again northwestern Ontario
was the exception, with rainfall well-above
normal values due to the proximity of the
storms flooding the Mississippi.

Generally, across the province it was a
warm and dry month. The temperature
ranged from just a touch below normal in
extreme Northwest and southern Lake
Huron area to over 2°C above in North
Bay, Earlton and Geraldton. North Bay’s
mean temperature of 19.4°C was the war-
mest since 1959, and Geraldton’s 17.1°C
was the warmest in 24 years. Hot, humid
conditions were sparse, but there was a
single case to note, which ended up with a
smog advisory being issued on the 27th for
southern Ontario. On that day, humidex
values of over 40 degrees were reported in
many areas, including Windsor at 44, and
both Toronto and St Catharines at 43. St
Catharines also reported the province’s
warmest temperature on the 27th of 35.6
degrees.

Rainfall was low over most of the prov-
ince, but there were exceptions. Sioux
Lookout recorded 186 mm of rain for the
month, which doubled their expected value
and is the highest since 1962. Several
storm centres crossed the area with 40 mm
of rain being reported as the highest single
daily amount for the 25th. The portions of
the province recording higher than normal
rainfall for the month were: Northwestern
Ontario (except Thunder Bay) areas along
the Quebec-Ontario border north of the na-
tional capital, Manitoulin Island and areas
east of Georgian Bay in cottage country.
Kingston was the driest spot, receiving
only 29 mm or 35 percent of their normal,
which is the lowest since 1967. Reports out
of the Niagara Peninsula indicate the dry
summer will be vintage year for wine-ma-
kers, as the grapes have an excellent sugar
content.

The sunshine hours were very close to
normal in most areas. The sunniest spot
was St. Catharines with 277 hours (normal
252) and the lowest hours of sunshine were
recorded in Red Lake with 202 hours.

Severe weather was reported
throughout the month with the most inci-

.. .continued on page 22
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a
SEASONAL TOTAL OF GROWING i
DEGREE-DAYS TO END OF AUGUST Values equal percentage of normal
1993 1992 NORMAL GROWING DEGREE-DAYS
BRITISH COLUMBIA AUGUST 1993
Abbotsford 1457 1705 1276
Kamloops 1586 1964 1539
Penticton 1612 1872 1582
Prince George 1150 1073 969
Vancouver 1435 1662 1314
Victoria 1333 1443 1206
ALBERTA
Calgary 978 * 1056
Edmonton Mun. 1225 . 1232
Grande Prairie 1100 * 1054
Lethbridge 1181 e - TR [V, W e e
Medicine Hat 1296 * 1465
Peace River 1095 * 1020
SASKATCHEWAN
Estevan 1159 1004 1406
Prince Albert 1097 836 116l
Regina 1183 1038 1331 gy
Saskatoon 1119 917 1296 . 1
MANITOBA ¥
Brandon 1118 946 1306 - ?1
Churchill 343 89 303 Less than or equal to 909 of normal "
Winnipeg 1156 1037 1287 More than or equal to 110% of normal \_ .\ ) _
ONTARIO
London 1591 1244 1526 (
North Bay 1402 703 1269
Ottawa 1648 1462 1541
Thunder Bay 1040 841 1071
Toronto 1609 1407 1534 Values equal of normal
Trenton 1573 1366 1541 ey GROWING DEGREE-DAYS
Windsor 1865 1637 1756 SEASONAL TOTAL TO END OF
QUEBEC
Baie Comeau 907 594 908 -AUGUST Lo
Maniwaki 1297 1182 1298
Montréal 1635 1515 1579
Québec 1453 1275 1337
Sept-fles 764 685 769
Sherbrooke 1344 1015 1233
NEW BRUNSWICK
Fredericton 1299 1213 1301
Moncton 1141 1059 1176
NOVA SCOTIA
Sydney 1101 1009 1101
Yarmouth 1114 990 1079
PRINCE EDWARD
ISLAND
Charlottetown 1081 1056 1151
NEWFOUNDLAND
Gander 559 538 695
St. John's 543 660 651 ; .
Stephenville ——d
P 925 767 935 ~5 2‘ i \
Leas than or equal to 90% of normal
More than or equal to 103% of normal -
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50-kPa ATMOSPHERIC CIRCULATION

Mean geopotential heights
- 5 decametre interval -

08.01 - 08.31

Normal geopotential heights for the month
- 5 decametre interval -

August 1993

v
$3.08.01 - 93.08.31

Mean geopotential height anomaly
- 5 decametre interval -

93.08.01 - 93.08.51

Mean heights difference w/r to previous month
- 5 decametre interval -
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dents generally associated with the passage
of the cold front on August 27 and 28,
across Southern Ontario. High winds and
hail were the cause of most of the damage.

For the most part, August was above nor-
mal in both temperature and precipitation.
As well, there was a bit more sunshine than
average. The pleasant temperatures were
accompanied by heavy precipitation, espe-
cially in the Sept-Iles area.

While rainfall at Sept-Iles in July was
just 2 mm short of the monthly record, the
August rainfall total of 229.4 mm (230%
of normal) was much above the previous
August monthly record of 207.8 mm set in
1968. In the past two months, Sept-Iles has
recorded nine rainfall events that produced
between 23 and 47 millimetres of rain in
less than 24 hours. The summer as a whole,
(June to August) has brought more rain to
Sept-Iles than any other summer since
weather observations began in 1944, with
507.3 mm of rain being recorded this year,
smashing the 1970 record of 427.0 mm.
Although it was wet, there was no lack of
sunshine, because the August figures are
generally 10 o 20 percent above normal,
with only a few exceptions.

On August 18, heavy rain inundated the
Beauceville region of Quebec, approxi-
mately S0 km south of Quebec City, where
75 to 100 millimetres of rain was recorded
in one day, causing flooding throughout
the district. There were also unofficial re-
ports of 177 mm of rain falling in a two-
hour period in some places.

On August 28, 19.6 cm of snow fell at
Schefferville - the second largest August
snowfall at that location since records
began. A record 23.9 cm fell on August 29,
1965.

A line of thunderstorms extending from
Trois-Riviéres to eastern Ontario on the
31st, swept across southern and eastern
Quebec during the afternoon and evening
hours. Heavy downpours of 25 to 30 mil-
limetres in thirty minutes resulted in flash
flooding. In addition, wind gust to 115
km/h were observed. On the same day, a
tornado may have touched down near Wot-
tonville, 50 km north of Sherbrooke. There

was also wind damage reported near Ri-
mouski, while Baie-Comeau received
more than 51 mm of rain.

August was generally sunny, dry and on
the warm side. Precipitation was below
normal in all areas. It was extremely dry in
southern New Brunswick, with Saint John
reporting only 6.6 mm, the lowest monthly
precipitation ever since records began in
the area back in 1871. The previous record
was 6.9 mm set in October, 1947. Moncton
reported only 15.6 mm, just 1.8 mm from
tying their August record.

Hours of bright sunshine were generally
well-above normal, except for areas in
eastern Nova Scotia and northen New
Brunswick, where they were just a few
hours above average. Moncton, N.B. and
Yarmmouth, N.S. came within a few hours
of having their sunniest August on record,
with totals of 302.5 and 270.7 hours, re-
spectively.

Mean temperatures for the month were
generally on the warm side, except for
parts of eastern Nova Scotia. A hot spell
during the latter part of the month, set new
record-high maximum temperatures on
August 26, 27 and 28. Shearwater (Hali-
fax-Dartmouth), reported a maximum tem-
perature of 31.8°C on the 26th, setting a
new record-high maximum for August.
The previous record was 31.1°C, set in
1949. Records at Shearwater date back to
1944, Yarmouth, N.S. also broke their rec-
ord for August, with a reading of 30.3°C on
the 27th. Records at Yarmouth date back to
1879.

A band of thunderstorms, some severe,
crossed the region on the 28th, causing
some heavy downpours and strong winds.
Power outages were reported in the Frede-
ricton area and at Sydney, N.S. During a
yacht race, near Shediac, N.B., a few boats
were overturned by the winds. There were
no casualties except for some wet yacht-
smen.

Near normal temperatures and hours of
bright sunshine prevailed across much of

|

¢

Newfoundland during August. Precipita-
tion varied across the region from near nor-
mal in the St. John’s area, to above normal
at Gander, to well-below normal at Deer
Lake. Early in the month, above-normal
temperatures were reported, with maxi-
mum readings near 30°C in central New-
foundland. However, during the second
week, temperatures returned to more sea-
sonable values, with record-breaking daily
minimums of 3.7°C at St. John’s. Overall,
the mean temperature was near 15°C, ex-
cept St. John’s, mean of 14.1°C, which was
more than one degree below normal.

Total monthly rainfall was approxi-
mately 110 mm, which is close to normal.
However, Deer Lake in the west recorded
45.8 mm, which is less than half of normal.
Several thunderstorms were reported
across the region, resulting in power out-
ages on the Burin Peninsula on the 14th.
The prevailing wind across the Island was
from the southwest at 18 km/h; however,
frequent periods of onshore easterlies re-
sulted in cool temperatures and frequent
cloud cover in the St. John's area.

For the third month in a row St. John's
recorded below-normal temperatures and
sunshine, resulting in what residents con-
sider to be the poorest summer in recent
memory. The cool, cloudy summer has had
its impact, as blueberry growers report the
crops are three weeks behind schedule,
with a real threat of frost, as we move into
the fall season.

In Labrador, above-normal tempera-
tures and sunshine prevailed across much
of the district. Precipitation varied from
below-narmal in the Goose Bay area, to
above-normal at Wabush Lake. Early in
the month, above-normal temperatures
were common, with Goose Bay recording
a maximum of 32°C on the 2nd. During the
latter part of the month, temperatures re-
turned to more seasonable values, with
minimums dropping below freezing late in
the month. Overall, the mean temperature
was 1 to 2 degrees above narmal (Goose
Bay mean 15.7°C, normal 14.2°C). Hours
of bright sunshine were above normal
across the region, with Wabush Lake re-
porting 232.4 hours, or about 40 hours(‘
above normal.




