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THE 1980s - A WARMER DECADE 

T he results are in. Canadian 
weather has changed significantly 
over the past decade. Although 

conditions have varied considerably year to 
year, average temperatures were wanner I and most of Canada had less snowfaJl. This 
evidence comes as we close the decade 
during which the "greenhouse effect" be
came a household word Nonetheless, we 
are reminded of the natural variability of 
weather as some parts of Canada have just 
experienced the coldest December in many 
years. 

Temperatures were higher than long
term averages across most of Canada dur
ing the 1980's. The greatest departure from 
nonnal occWTCd in the Prairies, with up to 
a 1.4·c increase above nonnal. Mildez 
winters were the main reason for the in
crease in average temperatures.. The Ma
ritimcs weze the only area with slightly 
cooler temperatures. 

The effects of increucs in temperature 
are widespread. During the 1980s, 24.4 
million hectares off orest were destroyed by 
forest fires, almost double the amount 
burned in any other decade. The Prairie 
provinces experienced the most severe 
drought in SO years. Increased extremes in 
temperature and dryness were contt1l>uting 
facun. 

Snowfall decreased acrms Canada by 
10., over the past decade. Among 15 cities 
surveyed. Prince George, B.C. bad a 20 CJ, 
decrease. SL John's, Nfid. and Quebec City 

experienced approximately 1 S % less 
snow, as compared to the previous 30 years. 
Whitehorse and Yellowknife were the only 
cities surveyed with a snowfall increase. 

Globally, the seven wannest years .this 
century occurred in the 1980s with 1989' in 
fifth position. While it remains poSStl>le 
that natural forces may be the cause of these 
climatic changes, the warm temperatures 
and weather extremes of the 1980s are con-
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sistent with the changes anticipated muter 
an enhanced greenhouse effect 

Recent cold temperatures at or near rec
ord breaking levels in parts of the Prairies 
and central Canada may appear to contra
dict the long-tenn trend. Such conditions 
are rare but still within the range of the 
natural variability of weather. In the 80s, 
there were fewer cold spells and more fre
quent warm spells than in recent decades. 

(text edited from a News Backgrounder 
prepared by the Communication 
Directorate) 
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Across the country 

The stations along the North Slope were 
the only ones to end the month with slight
ly below-average temperatures. Com
munities throughout the rest of the territory 
experienced positive anomalies of 3 to 11 
Celsius degrees. With the exception of the 
nonhem Yukon, all communities ex
perienced at least one daily maximum 
above freezing during the month. One-half 
of the daily maximum temperature read
ings were above freezing in Whitehorse. 
The mild weather dming the month was 
partly attributable to cloud cover acting as 
a blanket and keeping the warm air from 
escaping out to space. 

The hot spot this month was shared by 
Carcross, 9.o·c on the 13th, and Haines 
Junction, 9.o·c on the 27th. The cold spots 
were 46.0'C at both Old Crow and Ogil
vie Road Camp. Most stations along the 
eastern edge of the Yukon dipped into the 
minus forties. 

Precipitation in the south central area 
was as little as 50% of nonnal. The grca1est 
areas of precipitation were around 
Carcross, on the Dempster Highway and 
on the North Slope around ~Komakuk 
Beach. These areas experienced over 
200% of their nonnal monthly precipita
tion. Most other areas had normal to 
above-nonnal amounts. 

With the very mild conditions 
throughout the Yukon, especially in the 
south, the driving conditions along the 
Alaska Highway became very treac~. 
Periods of freezing rain occurred on 
several occasions at various sites, and 
above-freezing thaws followed by a quick 
return to below-freezing temperatures 
gave drivers a real headache. As Decembez 
end~ a major storm was developing bliz
zard conditions throughout the Pacific 
coastal passes, producing another driving 
hazard. 

Temperatures for the month averaged 
as high as 3.2 Celsius de~ above nor
mal, in Fon Simpson, but proc~ing 



:x, 

Decanber 1989 - Vol. 11 

eastwards, below-normal temperatures for 
the month were rcponed, except for east
ern Baffin Island, where the temperatures 
were slightly above normal. For the first 
half of the month, western and eastern 
regions were above nonnal with most of 
the central areas below normal. Very mild 
air reached Iqaluit on the 10th, -0.1·c, and 
on the 11th, -0.9.C. By the wt week of the 
year, temperatures were well-above nor
mal in western regions only, and Baffin 
Island which had been enjoying a very 
mild December, found itself in tempera
tures 6 to 10 Celsius degrees below nor
mal. 

Precipitation totals were generally 
below normal, except along the middle and 
upper Mackenzie Valley where totals were 
slightly-above nonnal. Most central areas 
received 1 to 15 mm of precipitation. Cape 
Dyer recorded the greatest precipitation, 
40mm. 

Winter road conditions as of the end of 
the month: the Dempster Road is in fair 
driving condition with some overflow 
problems: ice roads arc rate.cl at from 9,000 
kg at Aklavik to 40,000 to 64,000 kg in the 
southern regions of the Mackenzie. 

Winter was kept at bay over most of the 
province during the month, much to the 
disappointment of the skiing enthusiasts, 
particularly in the south. Temperatures 
were well-above avenge throughout the 
province. Several areas reponed record
high December mean temperatures, in 
degrees Celsius: Prince Rupert, 4.6; Ter
race, 5.0; Sanmpit, 3.9; Cape St James, 
2.7; Pon Hardy, 2.9; Alen Bay, 2.5; Cape 
Scott, 2.8; Comox, 2.5; Pon Albemi, 3.2 
and Revelstoke, 3.1. 

Above-average precipitation was 
reported nonhwestwards from Williams 
Lake, and the area centted on Prince 
Ru~ which reported 547.3 mm, 193CJ> 
of avt.rage - this was a record Decanber 
precipitation amount. Southern B.C. 
reported below-avt.rage precipitation. 1be 

· driest areas were reported in the Kootenays 
with 36CJ> in the Cranbrook &rQ. South 
coastal areas reported values ranging be
tween near 60 to nt.ar 70'1,. Victoria was 
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CLIMATIC EXTREMES IN CHIADA - DECEMBER 1989 

MEAN TEMPERATURE: 
WARMEST CAPE SCOTT A, B.C. 1.9•c 

COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE: 

EUREKA, 

LYTTON, 

EUREKA, 

NWT -36.s•c 

B.C. 1s.1•c 

NWT -ll9.8°C 

HEAVIEST PRECIPITATION: PRINCE RUPERT A, B.C. 547.3 •• 

HEAVIEST SNOWFALL: WIARTON A, ONT. 257.7 ca 

DEEPEST SNOW ON THE GROUND 
ON DECEMBER 31, 1989: CARTWRIGHT, NFLD. 149 ca 

GREATEST NUMBER OF BRIGHT 
SUNSHINE .HOURS: SHEARWATER A, N.S. 162 hours 

the only location in the south to receive 
above-normal precipitation with 143% of 
their December average. 

Snowfall in the southern areas has been 
non-existent at lower elevations along the 
coast, much to the dismay of the local 
skiers and resort owners. Lower mainland 
ski resort areas experienced the poorest 
conditions in some 15 years. The 
Okanagan and West Kootenays received 
between 15 and 20% of the average snow
fall. Central and northern interior areas 
received above-normal snowfall, whereas 
west and east of these areas received much 
lesser amounts, to as little as 50% at Fort 
St John and Terrace. 

December was a very cloudy month 
with well-below average sunshine across 
the_province. Most areas reponed 30 to 
80% of average. Record-low December 
sunshine values were reported at several 
sites, and at some of these locations there 
were record-low amounts for any month of 
the year. Kelowna recorded 12.8 hours or 
31 % of normal, and Prince Rupert 
recorded only 2.1 hours, just 7% of nor
mal. 

Coastal areas reponed numerous days 
with gales: the north coast reported 
widespread gales on 8 days with local 
gales on an additional 6 days; the centtal 
coas~ 12 days of widespread gales with I 
additional day of local gales and on the 
south coast there were 2 days of 
widespread gales and 2 othe.r days of local 
gales. 

Frequent disturbances resulting in a 
milder westerly flow across the southern 
two-thirds of the province predominantly 
kept the cold Arctic air confined to more 
nonherly -regions. Cold air, however, did 
surge southwards to briefly cover the 
province between the 8th and 10th and 
again between the 16th and 21st as a dome 
of very cold Arctic air moved in from the 
Mackenzie Valley. Tempe.ratures during 
this period were 15 to 25 Celsius degrees 
below seasonal values. Central and 
southern regions saw temperatures in the 
minus thiny degree range. The coldest 
temperature across the nmth was 46.s·c 
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on the 19th at Fort Chipewyan. The cold 1 

spell broke on the 22nd as mild air began 
spilling over the mountains and outwards 
across the province. Mild conditions 
prevailed over Christmas and into the New 
Year. In the south, Calgary reached 12.1·c 
on the 27th, and in the nath, High Level 
reached 3.2·c on the 29th. 

Snowfall dming the month was slight
ly-above normal over southern Alberta. 
Snowfall was also greater in the colder air 
over northeastern Aibena southwards to 
the east-central Alberta-Saskatchewan 
border as milder air over-riding colde.r air 
produced frequent periods of snow. Snow
fall at both Banff and Jasper was below 
normal: Banff, 16 cm, normal 45 cm and 
Jasper, 24 cm, nonnal 33 cm. 

The least snowfall for the month was 8 
cm at Peace River. The mild conditions 
during the last wedc of the month com
bined with a fairly extensive area of rain or 
patchy freezing rain to reduce snow cove.r 
to only patchy from Grande Prairie-Pe.ace 
River southeastwards to the w~ central 
foothills and eastwards to Edmonton and(_ 
Coronation. 

December was extremely cold across 
most of the region. Mean temperatures 
were 4 to 6 Celsius degrees below normal. 
Southern Saskatchewan was less severe, 
averaging 1 to 2 degrees below normal. 
However, at the beginning of the month, 
temperatures approached 10 degrees at sta
tions in southwestern Saskatchewan. Loca
tions in northern Manitoba, while not that 
wann, set high-tcmpe.rature reconh for the 
day on the 4th. From that poin~ a deep 
freeze began. A severe cold snap at mid
month lasted several days. Cold-tempera
ture records tumbled at many locations 
throughout the region. On the 20th, the 
maximum temperature at Saskatoon only 
reached -35.s·c. which was the lowest 
maximum reading ever recorded there in 
December since records began in 1892. 

It was a very dry month in the nothem 
part of the region; Gillam, Manitoba only 
received 9.8 mm compared to the nonnal 
42.1 mm. Southern Saskatchewan wu 
dry, with amounts of only 25 to 50CJ, of 
normal precipitation. Estevan JeCOJ'ded a 
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10tal of only 5.2 mm. Precipitation in
aeased to the eas~ as southern Manitoba 
had from 60 to near 100% of nonnal. Sas
kaloon-Nonh Battleford area was the only 
area to receive above-noonal precipitation, 
132% of noonal. The entire region was 
sunnier than usual, especially in southern 
Manitoba, where new record totals for 
December were established at Brandon, 
Dauphin, Gimli and Winnipeg - some 
values were as high as 153% of normal. 

December 1989 was the coldest Decem
ber of the century everywhere except for 
the far north. Monthly mean temperat\D'es 
ranged from 6 to 9 Celsius degrees below 
nonnal across the entire pro~ce. Early ice 
brought Great Lalces • shipping to a prema
ture halt, home-heating bills soared, energy 
conservation became newswonhy again 
and Ontario's ski industry enjoyed an early 
start. 

Toronto City recorde.d a mean of -7 .s·c, 
which was the coldest December mean 
temperature since 1876, when the mean 
was -8.3.C. Thunder Bay's -17.9.C was 
6.8 degrees below normal, and was a 
record-cold December. At one point across 
southern Ontario, 20 successive days 
passed (December 11 to 30) without the 
thermometer going above freezing. The 
wt time a string of cold days exceeded this 
was a 22-day span from January 29 to 
February 19, 1979. Along with the record 
cold, record sunshine totals were a wel
come by-produce Nonh Bay recorded 133 
hours, which was 60 hours above nonnal, 
and Kingston recordt.d 114 hours. 

Snowfall wu heavy in many areas to 
the lee of the Great Lakes, due to snow 
streamers. Wiarton received a record 
December snowfall, totalling 258 cm 
which was close to 300% of nonnal for 
Dccembr.r. Suprisingly, Muskoka received 
only 4 7 cm of snow, which is 60% of nor
mal, and the l~t recorded since 1974. In 
the north and nonhwest snowfall totals 
were near to slightly below nonnal. 

Despite the locally-abundant snow, total 
precipitation wu below normal province
wide. Cold temperatures resulted in low 
water-content snow u well as very mini
mal rainfalls. Most total precipitation 
values ranged from SO to 9011> of nonnal. 
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In Toronto, only 4 mm of rain was 
recorde.d which is the least since 1958. 
Toronto also experienced its driest Decem
ber overall since 1960. 

For southwestern Quebec, much like 
Ontario, the month of December 1989 was 
the coldest on record and fm the extreme 
southern portion of the province, one of the 
coldest months ever. Mean monthly 
temperatures ranged from -15.6·c at 
Montreal (Dorval) to -23.s•c at Malagami. 
The greatest departure from nonnal was 
-9 .9 Celsius degrees at Maniwaki. 

Eastern and northern Quebec ranged 
from 1.2 to 5.7 Celsius degrees below nor
mal. The Magdalen Islands with the warm
ing influence of the Gulf of SL Lawrence 
and the Atlantic Ocean, had the warmest 
mean, -6.3 ·c. The coldest location was La 
Grande IV with an average temperature of 
.24.2·c. 

' 

Total precipitation in most of the 
province was close to 50% of nonnal, ex
cept for a few locations such as Mont Joli, 
92%, and Kuujuuaq, 161 %. Blanc Sablon 
was the only station to record greater than 
100 mm of precipitation, having received 
114 mm. Gas¢ recorde.d the greatest total 
snowfall, 121.4 cm. 

With the cold weather, sunshine was 
plentiful over southern Quebec. Dorval 
Airport recorde.d 144 .6 hours, breaking the 
old December record of 110.2 hours set in 
1980. 

Decembez, as in Ontario and Quebec, 
was sunny and extremely cold. It was the 
coldest December on record, with 
numerous locations setting both new 
record-low minimum and rec<Xd-low mean 
temperatures for the month. The mean 
temperature of -13.2•c at Saint John, and 
-13.4·c at Moncton Airport, New 
Brunswick not only lx'oke the December 
record, but also set a new record fm- the 
lowest mean for any month. The previous 
record was -126·c set in January, 1957 at 
both locations. The records for Saint John 
date back to 1871 and to 1939 at Moncton 
Airport. Fredericton Airport almost made it 
through the month of December wil.hout 
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climbing above the freezing mark until the 
last hour of the last day when the tempera
ture reached 1 ·c. 

Precipitation totals were well-below 
normal in all areas: Halifax International 
Airport reported only 44 mm, the lowest 
December precipitation total since records 
began in 1961. The previous record was 
62.6 mm set in 1988. 

Snowfall totals were above normal in 
New Brunswick with the exception of 
Charlo, where the total was 69% of normal. 
In Nova Scotia, totals were below nonnal 
with the exception of the southwestern en~ 
where Yarmouth reported 149% of normal. 
CFB Summerside, P .E.I. reported 15.6 cm 
above normal while Charlottetown 
reported 5.8 cm below nonnal. 

Sunshine totals were generally well
above normal with several locations 
reporting their sunniest December on 
record. CFB Shearwater, Nova Scotia 
recorded the greatest number of hours of 
sunshine, 161.9 hours, compared to the old 
record of 129.0 hours, set in 1969. 

Two major storms struck the Maritirnes 
early in the month. The first arrived on the 
3rd causing heavy snow and winds gusting 
well in excess of 100 km/h. At least two 
deaths have been attributed to this stonn. 
By the morning of the 4th, snowfall totals 
ranged from less than 10 cm itrsome areas 
of Nova Scotia to over 50 cm in some areas 
of nonhern New Brunswick. Bathurst, 
New Brunswick reported 70 cm from the 
storm, setting a new 24-hour snowfall 
record for December, previous record 
being 61.0 cm, set in 1877. 

The second storm rage.d through the 
Gulf of SL Lawrence on the 7th and 8th. 
Winds gusting in excess of 100 km/h and 
towering seas resulted in the loss of two 
cargo ships in the Gulf and a longliner 
south of Cape Race, Newfoundland A 
total of 4 7 crew members were reported 
dead or missing. This storm shut down. 
Marine Atlantic feny service linking Cape 
Breton to Newfoundland and closed the 
Trans-Canada Highway through the Cape 
Breton Highlanm. 

A third major storm crossed New 
Bnmswick on the weekend of the 16-17th, 
dumping up to 23 cm of snow on Chatham, 
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SEASONAL TOT Al OF HEAT Uli 
DEGREE-DAYS TO Etl> OF DECEMBER 

1919 
BRITISH COLUMBIA 
Ka•loops 1419 
Pentfcton 1331 
Prfnce George 1975 
Vancouver 1110 
Victor fa 1226 

YUKON TERRITORY 

1911 t«JRNAL 

1448 1533 
1393 1414 
2184 2303 
1149 1218 
1279 1280 

Whitehorse 2703 2893 3025 
tl>RTHWEST TERRITORIES 
Iqaluit 4030 3814 4010 
Jnuvik 4174 4233 4188 
Yellowknife 3558 3419 3382 

ALBERTA 
Calgary 
Ed•onton Mun 
Grande Prafrfe 
SASKATatEWAN 
Estevan 
Regfna 
Saskatoon 
NANITUBA 
Brandon 
Churchill 
The Pas 
Winnipeg 

ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

QUEBEC 
Baie Coaeau 
Montreal 
Qu6bec 
Sept-iles 
Sherbrooke 
Val-d'Or 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 
t«JYA sa»TJA 
Sydney 
Yaraouth 

1969 
2070 
2262 

2238 
2344 
2417 

2524 
3696 
2939 
2504 

2753 
1737 
2066 
2399 
2515 
1737 
1529 

2536 
1987 
2238 
2600 
2239 
2710 

2260 
2099 
2000 

1777 
1670 

2019 
2054 
2424 

2105 
2281 
2293 

2380 
3523 
2563 
2258 

2488 
1504 
1813 
2053 
2232 
1515,, 
1341 

2373 
1762 
2046 
2419 
2016 
2392 

2123 
1829 
1788 

1647 
1446 

2168 
2197 
2536 

2085 
2257 
2352 

2337 
3534 
2637 
2214 

2468 
1461 
1721 
2015 
2176 
1459 
127q 

2318 
1642 
1942 
2429 
1981 
2361 

2056 
1739 
1708 

1510_ 
1454 

PRltcE EDWARD ISL.NI) 
Charlottetown 1960 1703 1603 
NEWFOUfl>l.NI) 
Gander 
St. John's 

1970 1932 1854 
,. 1818 1734 1746 
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SEASONAL SMJWF"Al.l TOTALS (ca) 
TO EM> OF DECENIER 

1989 1988 M>RMAL 

YUKON TERRITORY 
Whitehorse 98.4 68.9 69.4 
M>RTHWEST TERRITORIES 
Cape Dyer 4qo_q q52 . 2 303.0 
Jnuvfk 106.8 88.0 96.4 
Vellowknffe 96.5 84.7 78.7 

BRITISH a>L114BIA 
Kaaloops 
Port Hardy 
Prfnce George 
Vancouver 
Victoria 

AI...BERTA 
Calgary 
Edaonton Naaao 
Grande Prairie 
SASKATatEWAN 
Estevan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchill 
The Pas 
Wfnnfpeg 

ONTARIO 
K:lpuskasfng 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Wfndsor 
QUEBEC 
Baie Coaeau 
Montreal 
Quebe~ 
Sept-Iles 
Sherbrooke 
Val-d'0r 

NEW BRUNSlf lCll 
Charlo 
Fredericton 
Moncton 
IIJVA SCOTIA 

24.3 
0.0 

128.3 
0.0 
0.0 

41.1 
'13.2 
55. 1 

25.1 
q3. 1 
33.2 

45.q 
84.6 
76.0 
87.6 

190.q 
117.6 
102.2 
133.0 
62.8 
35.6 
Q6.3 

71.1 
76.4 

119.3 
121.8 
11Q.2 
154.2 

22.3 
8.6 

95.6 
3.2 
0.6 

30.8 
30.7 
44.9 

52.4 
35.2 
31.2 

46.0 
131.6 

48.2 
65.6 

1119.0 
68.9 
7'1.8 

107.0 
91.9 
15.2 
26.4 

141.2 
76.2 
97.6 

159.2 
70.6 

155.6 

97.6 115.8 
144.9 46.8 
168... 6Q.7 

Shearwater 60.8 28.9 
Sydney 99.0 73.5 
Yaraouth 125.0 ,1.8 
PR INCE EINARD ISL.tJI> · 
Charlottetown 130.2 91.4 
NElfFOUNDI.NI) 

Gander 
St. John's 

1,2.8 211.9 
17... 95.7 

42.0 
19.7 

102.9 
20.3 
15.4 

56.5 
53.5 
76.7 

42.7 
45.0 

. 44.8 

42.9 
100.1 
72.1 
48.1 

138.8 
77.6 
81.7 
95.6 
79.3 
41.4 
40.2 

133.5 
81.7 

124.4 
150.5 
111.9 
127.8 

146.9 
92.0 
96.8 

,1.2 
10.2 
52.0 

97.0 

115.0 
90.7 
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SEASONAL SNOWFALL 
TO END OF 

DECEMBER 1989 

(cm) 
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WATER EQUIVALENT OF 
SNOW COVER 

DECEMBER 31, 1989 

(mm) 
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50-kPa ATMOSPHERIC CIRCULATION 
December 1989 
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FALL 1989 IN REVIEW 

Across the country, the fall of 1989 flaunted its broad spectrum of weather: striking fluctuations in 
temperatures; an early appearance of winter in some parts,· and a plethora of intense storms - some 
remnants of tropical storms. 

D Aaron G,,v,, Canadian Climat, 
c,ntr, 

SEPTEMBER 

at Moncton Airport on the 23rd, toppling 
the previous record of 100 kmJb set on 
September 27, 1964. At Cape Chat, on the 
Gasp~, winds gusted to 129 km/h. 
Generally, wind damage was minor, but 
there were some power outages in Quebe.c 
and ferry disruptions in the Maritimes. 

OCTOBER 

The first week of the month saw wann 
temperatures across the western half of the 
country, particularly over the Yukon and 
the Mackenzie District of the Northwest 
Territories. By the end of the month, the 
core of the warm air had shifted into On
tario and southern Quebec, heralding a 

retmn to summer-time weather across the 
eastern half of the colllltry. Daily-maxi
mum temperatures rose to the mid-twen
ties across most of Ontario and southern 
Quebec. Many new daily temperature 
records were establishe.d from Manitoba to 
Quebec, and by the end of the warm spell, 
in the Maritimes as well. Temperatw'es in 
southern Ontario scale.d the 2o·c or more 
mark on six consecutive days. 1bere was a 
down-side to the exquisite weather. Air 
pollution levels climbed over industrial
ized areas. The combination of light winds 
and a stable air mass trapped pollutants 
under temperature inversions causing a 
yellowish haze during the day and dense 
overnight fog. The sluggish dissipation of 

The eastern half of the country ex
perienced dramatic weather during the 
month. The first week gave Atlantic 
Canada unusually-low mininum tempera
tures, with some records being set. On the 
4th, for example, St-L~onard, N.B. 
recorded a frosty 0.1 ·c minimum. The lat
ter part of that week saw a vault to un
seasonably warm days, yielding tied or 
broken records, some dating back to 1959. 
Maximum daily temperatures were 
generally in the high twenties. On the 10th, 
Chatham, N .B. winged to a lofty 30.9·c. 
That same day, Gander and Stephenville, 
Newfoundland wanned to a daily maxi- .------------------;:::::::::::::::::::::. ... 
mum of 26.s·c and 29 .1 ·c. respectively; 
both temperatures were records for the day 
and record-high maxima for the month. 
The following day, Greenwood, N.S. set a 
new daily maximum record of 30.9·c. 

Also during the first week of the month, 
tropical storm Gabrielle migrated nonh
wards up the eastern seaboard, stalled 
south of Sable Island, N.S. and churned up 
record-high sea swells and waves. On the 
9th, a wave height of 9 .2 m was measured 
by a wave-riding buoy at the mouth of 
Halifax Harbour. Near Ketch Harbour, 
N.S ., a man was swept out to sea. A couple 
of weeks later, the remnants of Hurricane 
Hugo sped through southern Onwio, then 
eastwards through Quebec and Labrador, 
producing sttong winds and copio~ but 
short-lived rains. The heaviest rain fell in a 
band stretching from the Niagara Penin
sula to the Ottawa Valley and southern 
Quebec. Up to 70 mm fell in southern and 
eastern Ontario and between 50 and 100 
mm in Quebec. Winds gusted to 124 kmJb 
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the overnight fog disrupted rush-hour traf
fic. 

During the week of the 9th, a sharp cold 
front swept across southern Alberta. Be
hind the front, winds gusted to over 100 
km/h, producing zero visibility due to 
blowing dust in Calgary and the surround
ing districts. Calgary's winds were clocked 
at 117 km/h, transcending the previous Oc
tober record of 115 km/h set in 1978. 
Howling winds ovenumed ttailers and 
light aircraft, tore down trees and power 
lines, and damaged buildings. The passage 
of the front dropped temperatures from 
1s·c to 4•c in a matter of minutes. That 
same week, on the 14th, severe 
thunderstorms sttuck south-centtal On
tario, spawning funnel clouds, 
waterspouts, heavy rain, hail and winds ex
ceeding 100 km/h. Winds of 104 km/h and 
124 km/h were recorded at Toronto Inter
national Airport and at Toronto's 
waterfront, respe.ctively. The stonns left a 
track of wind and flood damage. 

Climatic Perspectives 

PER CENT OF NORMAL 
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Astonishing water level drops, in some 
cases, as much as two metres, were 
reponed on Lake Ontario, Lake Simcoe 
and Georgian Bay. This seiche 
phenomenon was due to sttong winds and 
pressure differences generated by 
thunderstorms. 

NOVEMBER 

Winter took an early seat at the table 
across most of the coW1try this month. Ex
tremely cold temperatures in the Yukon by 
the second week of the month crippled 
many government facilities which had 
converted from the more traditional heat
ing fuels to propane. Cold temperatures 
congealed the propane, disabling heating 
systems and thus, temporarily shutting 
down vital medical facilities. Ross River 
set a new record-low temperature of -s2·c 
for the month of November, outgunning 
the old record of -49·c set in 1985. Daw-

I 
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son set a new monthly-low temperature of 
-47•c on the 13th. Whitehorse set new 
daily-low temperature records on five con
secutive days. Most of the Northwest Ter
ritories and the nonhern parts of the 
Prairies also experienced an abnonnally
cold month. On the northern Prairies, tem
peratures took excursions into the -40•c 
range. In Ontario, record-cold tempera
tures, sttong winds and heavy snowfalls 
were common. In northeastern Ontario, it 
was the coldest November since 1936, 
while in the central pans, it was the coldest 
November since 1959 or 1976. A myriad 
of storms produced record monthly 
precipitation and snowfall amounts, gal~ 
force winds and bitterly cold temperatures 
in their wake. Heavy snowsqualls to the lee 
of the Great Lakes produced monthly 
snowfall records at five locations. The 
western half of Quebec had the coldest and 
wettest November in 50 years. On the 16th, 
thunderstonns ahead of a sharp cold front 
crossing Ontario and Quebec, spawned an( 
uncommon late-season tornado, touching 
down near Mont-St-Hilaire, Quebec caus
ing an estimated $ 2 millon damage. Cold 
weather in the Maritimes was accom
panied by record-high snowfall amounts 
for the month of November at several loca
tions. During the week of the 20th, two 
major storms pummelled the east coast. 
The first stonn on the 21st shroqded most 
of New Brunswick with up to 35 cm of 
snow and winds in excess of 100 km/h. 
Moncton Airpon received a total of 30. 7 
cm, the greatest 24-hour total for the 
month of November since records began in 
1939. On the 23rd, Nova Scotia was next 
to be lashed to the whipping post when up 
to 30 cm fell on the province. Y annouth 
snapped a 24-hour snowfall record for the 
month; the old record dates back to 1912 
The heavy snow moved into New
foundland on the 24th. Winds at Twillin
gate and Burgeo gusted to a whopping 165 
km/h. Highways in the western pans of the 
province were impassable due to blowing 
and drifting snow. 
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The month began and ended with 
below-normal temperatures, with only a 
brief respite from this trend when SL 
John's recorded 6.s•c. Overall mean
monthly temperatures were 2.0 to 3.4 Cel
sius degrees below nonnal. 

Stormy conditions were common early 
in the month with heavy snowfalls on the 
west coast and heavy rain on the Avalon 
Peninsula On December 4, a storm gave 
51.6 mm of rain to SL John's causing 
major flooding, while central and western 
regions rcceivt.d 1S to 2S cm of snow, 
closing schools and some highways. 

Climatic Perspectives 

Strong winm accompanied the storm with 
gusts to 139 km/h at Pon-Aux-Basques. 
Another storm with winds to 128 km/h on 
December 7 gave 1S to 2S cm of snow to 
western locations. During the month, 
periods of snow prevailed in cold out
breaks along the west coast: Stephenville 
recorded a total of 218.5 cm of snow, 
about 140 cm above nonnal. 

In Labrador, above-normal snowfall 
and below-normal temperatures high
lighted the month's weather. During the 
first half of the month, snowfall was fre
quent. On December 8 and 9 the 
Cartwright area recorded 68 cm of snow. 
In general, snowfalls were more than 
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double the normal. Nain recorded 190 cm, 
normal being 60.9 cm. Western Labrador 
was an exception, with monthly totals near 
the normal of around 60 cm.With the 
abundant snowfalls this month, Labrador 
has a snow cover of 70 cm in the south to 
2S0 cm in the north. 

The cold month in Labrador was 
broken up in the middle by milder air 
which reached coastal areas; Nain 
recorded a maximum reading of 6.3·c on 
the 11th. Cold air followed and late in the 
month the cold outbreak was accompanied 
by strong winds, producing very extreme 
wind chill factors. 
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1172.3 SAULT STE MARIE A -14.1 -7.4 1.2 -30.2 101.3 

1021.2 SIOUX LOOKOUT A -21.3 -6.2 -2.4 -37.9 24.5 
1130.1 SUDBURY A -18.5 -8.3 - 1.1 -30.9 59.0 
1024.7 THUNDER BAY A -17.9 - 6.8 0.7 -31.8 39.2 
1048.2 TIMMINS A -2U -7.6 -3.5 -38.2 54.3 
861.9 TORONTO -7.8 • 5.1 -22.2 42.2 

1t29. I TORONTO INT'L A -10.1 -6.6 5.0 -25.0 30.6 
TORONTO ISLAND A - 7.8 • 5.2 -22.0 27.4 
TRENTON A -12.5 -8.0 4.4 -31.1 34.2 
WATERLOO WEWNGTON - 10.S - 6.2 4.6 - 21.8 39.6 
WAWAA -18.1 • 0.4 - 36.2 117.1 

102.4 WIARTON A -9.9 - 6.2 2.5 -25.0 257.7 
1375.3 WINDSOR A - 7.9 - 6.0 5.2 - 21.9 27.7 
1130.7 
1403.6 

1171.8 

1358.2 
1426.7 
1340.8 

• e ... 
0 

u E -.&; 
... - 0 

C E 0 
E E 

C - C? - 0 0 -E - -0 a. 
E 0 C ·u 0 - • - • • a. - tt C ·u 0 

0 0 
C :;: • -0 .I:: 

tt C -V, 0 ::, 
• •• -0 'ci 0 0 ... .. 

~ ·u ~ c,, >-u 0 
0 tt 0 

C .,, 
0 z z -0 • 0 - - 0 0 - 0 0 ~ C 

~ " Vl z 

121 19.7 90 16 1 
39 8.2 37 14 2 
40 16.4 51 46 5 
96 17.0 89 13 6 

64 t9.4 66 43 9 
86 42.2 75 48 9 
• 34.8 • 33 e 

167 41.2 55 79 11 

• 54.8 • 22 9 
202 45.5 58 31 12 
83 36.8 69 71 9 
80 23.8 76 19 7 

108 48.8 44 23 10 

143 72.2 83 30 16 
71 19.6 49 49 9 
65 44.4 45 30 11 

155 65.5 87 76 10 
104 45.8 57 28 10 
116 44.6 58 42 8 
81 26.0 32 22 8 
67 26.4 72 45 8 

106 28.2 88 38 7 
144 40.7 51 8 12 
99 59 .4 82 15 9 

133 55.8 70 25 15 

71 24.S 73 33 1 
104 46.1 71 63 9 
85 26.2 63 34 9 
76 45.2 71 75 9 
• 35.0 • 12 11 

94 23.8 37 10 10 
95 34.0 • 2 9 
74 41.0 49 15 7 

106 40.4 52 16 10 
• n .3 • 57 12 

279 95.6 89 45 21 
97 40.7 56 4 11 

• C 
~ • ...... .. C ... ::, 

::, V, 
0 

~ 6:. - 0' • ·c 
C m 
~ 0 "' C ~ ::, 
Vl 0 - z 
.&; -0' 0 ·c 
m ~ 

• • 
99 133 
116 171 
142 tS3 

95 • • • • • • • 
92 • • • • • • • 

114 148 

55 99 
88 150 
• • 

133 173 
128 162 
• • • • • • 

129 • 
59 • 
91 138 
90 145 

• • 
103 121 
93 100 
• • • • 
• • • • • • • • • • 

61 133 
• • 

u 
Cl) 

• 0 • J:l 

• >,. 
0 

0 

• • ... 
0' 
G 

0 

1122.0 
1258.9 
14-11.4 
IITT.2 

1340.1 
1244.8 
1241.2 
992.9 

• 
856.8 
1232.5 
1164.6 
963.0 

865.7 
1267.0 
1030.5 

1110.5 
1073.4 
1163.8 
977.6 
1285.1 

1259.1 
791.6 

844 .8 
995.9 

1191.8 
1132.7 
1113. 1 

1225.4 
799.2 

871.1 
792.9 
944.7 
894.9 
1107.5 

860.0 
801.3 

t, 
~ a 
~ ... ..... 
'O 

~ 
I 

~ 
~ ..... ..... 

~ 

I 
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""' ~ 
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~
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" ~ 00 
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OECtMBER 1989 
TemperoturJ C • - ... 

E d 
u E - ... .r. 0 -C E 0 
E E • C 

C .... ~ :c e 0 0 - "' u 0 :;:; ~ 0.. '2 C 
E 5 0 C ::, CD 

0 - ., u :, V') ... ., 
0 0 'i -~ - it - • C .c. s= z 

0 u 0 ....., 
C7' 0 

E 0 :;:; ., 
~ .s: • ·c: " C' it C - n STATION V, 0 C m 0 - - ::, • :c ... g 0 0 0 0 t. - -~ ... ., .. ., - ~ ~ ~ c,, >. C ~ 0 u E e C 0 ::, 0 C 0 0 it 0 ~ V, 0 :, ::, 0 • I> e - z z .... - z ., C ... E • 0 • 0 s= ... • - - -0 - ,c ·c 0 0 - 0 0 

0 
0'I 0 0'I • - ICI 

::i ~ {! C -~ ., 
2 0 2 "' t( c.n z CD t( 0 

STATION 

QUEBEC NOVA SCOTIA 

BAGOTVILLE A -T8.7 -,., -3.7 -34.1 57.0 67 50.1 64 21 14 • • 1137.7 BAIE COMEAU A -14.6 - 4.3 -1.4 -28.8 4.8 6 30.7 29 13 9 tl 110 1008.3 BLANC SABLON A -8.8 -1.2 J.9 -28.1 ttt.2 TJ3 113.8 76 30 " 11 • 831.2 CHIBOUGAMAU CHAPAIS -22.6 • -7.6 -39.4 44.0 • J0.2 • 22 9 112 144 1258.9 GASPE A -11.3 • 0.2 -27.8 121.4 • 94.8 • 22 13 102 • 907.8 

GREENIOOOA 
HALIFAX INT'L A 
S4BLE ISLAND 
SHEARWATER A 
SYDNEY A 

INUKJUAK A -:Z0.5 -2.6 -4.3 -32.2 ,u 51 10.8 48 14 4 • • 1194.7 kUUJJUAQ A -'9.6 - 1.:z -3.7 -39.:Z 62.1 160 61.6 161 79 12 46 85 1165.4 kUUJJUARAPlk A -21.6 -5.7 -8.1 -38.4 30.8 7l 26.6 63 36 11 42 83 1229.5 LA GRANDE IV A -24.2 • -12.7 -48.1 55.0 • 41.6 • 67 12 59 • 1308.J LA GRANDE RIVIERE A -24.1 • -12.S -29.5 21.0 • '7.0 • 42 3 61 • 1304.2 MANIWAkl -'9.9 -t.9 0.8 -34.6 44.0 76 40.I 56 32 10 108 154 1175.S 

YARMOUTH A 

PRINC~ EDWARD 
ISLAN 

MATAGAIIIA • • -7.9 ... 0.2 39.8 • 34.0 • 39 ,o 98 146 1286,8 MONT JOLIA -13.2 -4.9 -0.3 -25.4 92.2 103 87.4 92 15 12 74 125 967.9 MONTREAL INT'L A -15.6 -8.7 3.9 -27.3 33.I 57 43.2 50 8 1 145 181 1040.1 MONTREAL MIRABEL I/ -'7.4 • 3.0 - 30.8 38.5 • 53.8 • 31 8 162 • 1096.0 NATASHQUAN A -11.9 -2.7 2.8 -32.0 91.6 136 84.2 77 45 12 83 94 925.4 

CHARLOTTETOWN A 
SUMMEASIOE A 

NEWFOUNDLAND 

QUEBEC A -f7.2 -8.2 -1.1 -JU 55.2 49 53 7 115 151 1092.1 ROBERVAL A -18.5 -5.8 -4.2 -31.6 42.4 53 44 10 112 • 1134.9 SCHEFFERVILL[ A -21.2 -2.2 -t.0 -47.2 89.2 177 76.2 156 82 15 50 84 1216.11 SEPT-ILES A -13.t -2.9 0.0 -30.9 81.4 91 70.2 67 22 12 73 75 990.4 SHERBROOKE A -18.0 -9.4 4.9 -3S.7 77.8 103 58.8 61 so 13 118 • 1114.8 

80NAVISTA 
BURGfO 
CARTWRIGHT 

CHURCHILL FALLS A 
ST[ AGATHE DES MONT -18.J -7.7 2.t -33.4 57.8 n 53.0 43 49 9 97 126 1126.4 ST HUBERT A -15.7 -8.7 4.1 -29.9 30.2 • 48.1 48 22 8 139 • 1043.8 VAL D'OR A -21.9 -11.7 -4.5 -37.5 St.2 80 36.0 52 41 " 121 142 1236.2 

COMFORT COVE 
DANIELS HARBOUR 
DEER LAKE A 
GANDER INT'L A 

NEW BRUNSWICK 
GOOSE A 
MARY'S HARBOUR 

CHARLO A -tJ.9 -5.3 -1.1 -28.3 63.J 69 51.2 44 42 8 108 1'7 989.6 CHATHAM A -13.1 -6.7 -0.1 -21.1 95.2 1311 72.4 67 56 9 127 130 979.6 FREDERICTON A -14.4 -7.9 1.3 -]J.11 84.1 122 78.0 66 SB 9 157 • 1004.2 MONCTON A -13.4 -8.0 1.1 -29.0 90.4 125 73.4 60 46 13 140 154 975.1 SAINT JOHN A -13.2 -8.4 5.0 -34.4 84.2 132 96.3 58 82 9 154 167 967.7 

PORT AUX BASQUES 
ST ANTHONY 
ST JOHN'S A 
ST LAWRENCE 

STEPHENVILLE A 
WABUSH LAKE A 

'I 

/!!"i 

Temperature C 

-0 E E E ... 0 ....., 
0 - C z • 0 0 
E C :;:; 

V) 0 0 - -~ ~ 0 -~ ., 
E - ~ u u E l C :::, ::, ~ 0 ., 
E z ... E C • 0 ICI " -- .. C 0 0 -., - 0 

~ ~ {= ~ 0 2 "' 

- 9.0 -6.7 4.7 - 24.0 50.S 82 70.3 
-9.6 -6.7 5.5 - 23.0 30.7 57 44.0 
- 2.0 -4.6 9.5 - 11.8 31.6 168 86.0 
- 8.0 -6.5 1.2 - 23.5 24.2 64 64,0 
-7.0 - S.2 6.4 - 18.11 40.4 62 58.11 

-6 ... - 6.1 8.2 -18.11 86.0 197 89.2 

-11.5 - 7.6 2.1 -24.6 67.0 92 74.1 
-tt.2 - 7.2 1.9 - 24.2 76.0 126 76.6 

- l .9 - 2.4 5.l -14.7 47.2 121 85.7 
- 4 .9 -3.1 5.7 - 15.6 55.6 109 65.2 
-9.4 -0.3 2.1 -31.5 167.9 248 175.5 

- 19.0 -0.2 0.7 -38.6 67.2 109 55.2 
- 6.5 -2.4 3.0 -20.0 91.4 127 99.7 
-6.4 -2.5 2.5 -19.S 135.8 195 137.4 
- 1.0 - 1.8 -3.1 -10.9 87.5 101 72.2 
-6.9 -3,I J.J -21.2 118.6 167 12J.II 

- 13.6 - 0.6 1.7 - 32 .6 127.0 173 100.4 
- 9.0 -1.9 2.S -30.0 98.8 153 105.2 
-4 ,6 -2.9 -t.9 - 7,J 183.8 339 193.3 

• • • • • • • 4 .9 -3.4 6.5 -17.4 63.0 97 133.4 
-4.0 -3.0 s.s - IJ.11 69.4 212 104.8 

-5.4 -2.8 5.2 -15.4 218.S 271 191.0 
-20.0 -1.4 - 2.5 - 37.3 S0.7 64 46.6 

I> - ... 
E 0 
u E -.r; ... 

..., 0 
C E 0 
E E 

C - ~ 
0 0 - ~ n 
0 C - ., u ., 
n - &: ·2 0 

~ s= 
&: C -::, 'i 
0 0 ... "' E C1' >-... C ICI 
0 0 ~ 

z -• 0 -0 0 0 C 
~ en z 

58 25 14 
24 9 9 
60 2 11 
43 1 6 
36 10 9 

63 17 T7 

57 24 " 71 40 13 

89 24 18 
JS 14 IJ 

234 149 18 

76 61 15 
92 66 16 

150 • 19 
64 50 15 
114 36 19 

138 10 15 
127 67 14 
124 811 27 
• • • 

83 24 18 
114 22 19 

167 120 26 
64 29 12 

., 
C 

:c .,, -flt C ._ ::, 
::, V, 
0 
.c. L - C1' ., ·c: 
C ID :c 0 "' C ~ ::, 

V') 0 
z -s= -C7' 0 ·c: 

a:> .e 

• • • • 
72 133 

162 174 
117 175 

60 96 

• • 
"' 161 

• • • • 
48 711 

76 92 
• • 

19 63 
• • 

88 128 

49 67 
• • 

38 • • • 
11 1JS 
• • 

10 60 
12 105 

' 

u 
CD -• 0 
u 
.D .,, 
>. 
0 

0 ., ., ... 
C7' 

" 0 

835.S 
857.2 
618.8 
80S.o 
773.9 

754.7 

913.2 
904.5 

679.7 
• 

851.3 

1149. I 
760.8 
754.4 
773.7 
773.0 

979.2 
835.3 
701.9 

• 
710.5 
676.0 

n,.4 
1175.S 

~ 

~ 
~ ..... 
~ 

~ ==: 
~ :::. 
C") 
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AOROCUMATOlDGICAL STATIONS 

Temperolure C e 
u -.c. -C E 0 E E 

C - 0 

e 0 0 -I u -.;; 'O Q. '2 
~ s D C ·2 :, I - u 

0 
0 Q. - ct .c. z C .¥ 0 -0 
E ., ~ .c. .. ct C - C e ] 

0 :, •• '£; STATION - a e - Q. .,, .,. 

~ ·2 ~ c:,, >. C 

E E .g e 2 
C V, 2 0 ct 0 

f 2 z 0 
E E - - o -C • • ~ E 

.I; 

0 .. ·5 ·c 0 a - 0 ID' - - 0 • - 2 C 
~ 

C 0 ~ ·c 
2 c5 2 V, M V, z o CD 

~~~Jt\1A 
AGASSIZ S.2 2.2 13.0 - J.5 o.o 172.0 66 0 15 64 
KAM PLO OPS ••• ••• • •• ••• • •• • •• •• ••• • •• •• 
SIDNEY 5.9 u 14.0 o.o o.o 114.8 72 0 16 26 
SUMMEALAND 0.8 1.9 7.0 -6.5 2.6 17.2 52 0 4 23 

ALBERTA 

BEAVEflLODGE - 5.6 6.0 1.5 - 38.0 2'.0 18.0 56 1 B &1 
ELL£RSUE ••• ••• ••• • •• ••• • •• •• ••• • •• • • 
LACOMBE - 7.0 4.5 8.0 - 37.0 10.6 9.2 49 8 4 78 
LETH BRIDGE ••• ••• • •• • •• • •• • •• •• ••• ••• • • 
YEGRCYILLf ••• • •• ••• • •• • •• • •• •• • •• • •• • • 
SASKATCHWAN 

INDIAN HEAD - 16.3 - 3.J 5.0 - 39.0 19.4 6.J 29 6 6 •• MELFORT - 18.7 - 2.2 J.O - 4J.O 19.4 19.7 78 36 6 47 
~£GINA - 16.1 - 3.1 7.0 - 42.0 12.0 12.0 66 5 5 •• SASKATOON ••• ••• ••• • •• • •• • •• •• • •• • •• •• 
SCOTT - 14.2 0.0 5.5 - 41.0 14.2 11.6 57 5 6 48 
SWIFT CURRENT - 10.4 - 0.1 9.5 - 40.0 14.0 11.6 72 2 3 76 

MANITOBA 

BRANDON - 111.J - 4.2 l .J - 38.7 15.1 18.9 94 11 4 •• GLENL[A - 17. 1 - 2.7 7.0 - 35.0 12.4 14.6 63 10 5 134 
MORDEN - 20.0 - 7.7 J.O - 40.0 n .o 22.0 99 19 4 123 

ONTARIO 

DELHI - 9.0 - 6.1 6.0 - 20.0 44.0 47.0 55 20 11 •• 
CLORA - 10.8 - 5.e 3.3 - 24.9 0.0 2.1 J ••• ••• •• 
GUELPH - 10.6 - 6.5 4.5 - 26.0 28.5 39.1 55 13 10 82 
HARROW - 8.3 - 6.6 5.0 - 26.0 35.2 35.2 48 5 9 83 
kAPUSkASING - 21.9 - 1.2 - 4.5 - 39.5 57.2 42.8 84 44 11 81 
OTTAWA - 16.5 - 9.0 3.4 - 31.4 47.1 34.8 48 24 ,, 128 
SMITHFIELD - 11.2 - 6.7 4.7 - 30.6 53.4 67.8 70 14 10 •• VINELAND ••• • •• ••• • •• • •• • •• •• • •• ••• •• WOODSLIE ••• • •• ••• • •• • •• • •• •• • •• . .. •• 

DECEMBER 1989 

Degree doy, 
Temperature C 

above 5 C 

0 
~ 
0 
z 
E -... 

£ .-
c C 

0 0 

E ·-.. 
CII u 

~ 
C 
c;; 

STATION 0 " ... E - u ., 
E -u E C :, .. :, 0 

~ E E -C ., ·;;. • 0 ..... ·c 0 u - 0 C 
:I c5 :I :I V, 

QUEBEC 

34.0 2329.l LA POCATIERE - 15.1 - 6.9 2.0 - 32.0 48 .1 
• •• ••• l'ASSOMPTION - 16.8 - 8.4 4.5 - 33.5 35.3 

18.2 2038.5 LCNNOlCVILLE ••• • •• ••• • •• ••• 0.0 2288.8 NORMANDIN -20.4 - 6.3 - 5.0 - 36.5 37.4 

STE.CLOTILDE -1S.5 - 8.8 4.0 - 30.0 33.4 

1.5 1332.8 NEW BRUNSWICK 
••• • •• 

FREDERICTON ••• ••• • •• ••• • •• 
0.0 1329.4 
••• • •• NOVA SCOTIA 

••• • •• KENTVILLE - 8.6 - 6.2 9.0 - 21.0 67.9 
NAPPAN - 11.B - 7.8 7.0 -34.0 48,7 

0.0 1831.2 
PRINij6 EDWARD 
ISLA 

0 .0 1579.0 
0.0 1765.7 CHARLOTTETWN - 10.J - 6.8 5.5 - 23.5 50.0 
• •• • •• 
0.0 1214.7 NEWFOUNDLAND 
0.0 1687.5 

ST.JOHN'S WEST - 3.7 - 2.5 5.5 - 12.7 80 .8 

0.0 1932.0 
0.0 2157.0 
0.0 1926.8 

••• 2196.9 
• •• • •• 
0.0 1991.4 
0.0 2436.4 
0.0 1394.5 
0.0 2195.7 
0.0 2215.9 
• •• • •• • •• • •• 

e 
u ..... 

.c. -C E 0 
E E 

C - 0 

e 0 0 -- ,, a. 

s ~ C -~ • -~ - tt C 0 
0 ~ .. 'O .c. 
2 ct C -:, ' i 
'a. a 0 ... ... 
u ~ ID' ,-.. 

0. ., 
C 0 ct 0 ,, ... 

z - o 
0 - • ~ E 0 - 0 

~ C 0 ... 
~ VI z o 

38.2 42 28 7 
74-.5 82 24 9 
• •• •• • •• • •• 

31.8 45 20 6 

38.6 45 9 8 

• •• • • • •• ••• 

67.2 52 28 13 
46.J 39 36 10 

64.2 58 40 10 

172.5 103 24 19 

Degree doy, 
above 5 C 

~ 
:, 
0 
~ ...... 
u 
C 

'£; ~ "' 5 C c :, C 
V, 0 -~ - E .c. .. 
ID' tit u 

~ 
C ·c 

a:, c;; 

131 0.0 1783.t 
140 0.0 2110.J 
• • ... • •• 
119 0.0 1503.5 

117 0.0 2154.5 

.. • •• • •• 

77 0.0 2043. 1 
119 0.0 1809.0 

125 639.2 f772.2 

75 0.0 1486.J 
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"' 1 
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._ 
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~ 
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