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CLIMATIC HIGHLIGHTS-
by 

P. Scholefield, Monitoring and Prediction Division 

Unusual Mildness Contributes to 
Record High Annual Temperatures 

"'lie extremely atld weather of 
November continued right through 
to near the end of Deceaber across 
Canada from central Quebec to the 
west coast of B.C. The exception 
was a saall region in southwestern 
B.C. where slightly below-normal 
teaperatures ended a ·16-month 
consecutive spell _ of above-nor•al 
temperatures. As was the case last 
winter, Atlantic Canada is again 
shouldering the brunt of cold 
stormy winter weather so far this 
season. 

This recent pronounced spe 11 
of aild weather co•bined with the 
record period of above-normal 
te•peratures last winter and 
spring was enough to push the aean 
annual teaperature to an all-tiae 
record h i-gh va 1 ue at many 1 oca-
t ions covering a vast area extend-
ing fro• the Great Lakes basin 
west-northwestward to B.C., and 
northward into the Yukon and the 
District of Mackenzie. 

The adjacent graphs show the 
aean aonthly teaperature distribu-
tion for the year at one city in 
each of the five provinces which 
experienced record high •ean 
annual teaperatures. Note the 
aagn i tude of the positive depar-
tures fro• noraal during the cold-
er aonths of the year. The El Nino 
cond it f on and enhanced greenhouse 
waraing aay have both contributed 
to this war• event but the cause 
cannot yet be proved conclusively. 
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DEPARTURE FROM NORMAL 
OF 

MEAN TEMPERATURE 
C°C) 

DECEMBER 1987 

MEAN TEMPERATURE 
(OC) 

DECEMBER 1987 

ACROSS THE COUNTRY 

Yukon and Northwest Territories 

December, known as a cold month 
across. the North, dJdn't live to its 
billing of years past. Although 
winter did settle in as scheduled, 
the temperatures were still well 
above normal over the Yukon and 
a large portion of the Northwest 
Territories. Monthly averages were 2 
to 10°C above normal with Cape Parry 
registering the greatest departure 
of 10.1°C. During the last few days 
of the month, there was a co 1 d re-
minder of the winter season as bit-
terly cold air settled over the 
Arctic. The temperatures dipped be-
low -40°C at Old Crow and Ogilvie. 
Only eastern Baffin Island_ and 
northern Ellesmere Island experi-
enced colder than normal December. 

Except for the central part of 
the Territories, precipitation was 
below normal . almost everywhere. 
Southern mountainous areas in the 
Yukon had above normal snowfall. 
Beaver Creek, Carmack and Dawson 
also received ample snowfall. By the 
end of the month, most rivers and 
1 akes across the Yukon were frozen 
over. 

British Coluabia 

December began with very II i 1 d 
weather but cooled down towards the 
middle of the month. Overall, the 
temperatures were 2 to 7°C above 
normal from central to northern 
areas of the province. However, 
after months of above normal temper-
atures near to slightly below normal 
readings were common across south-
western British Columbia. 

With the exception of the north 
coasta 1 areas and the southern 
interior valley, precipitation was 
below normal throughout most of the 
regions. Central areas received only 
a third of thei~ normal December 
share. Snowfall was also below nor-
mal with only Alert Bay experiencing 
above normal amounts {101%} while 40 
km away Port Hardy had only 12% of 
normal. The northwest received near 
normal snowfall as did the southern 
Cascades ( 90% at Lytton) • Sunshine 
was· be 1 ow norma 1 north of 55 °N and 
in the eastern half of the southern 
interior. E 1 sewhere above norma 1 



amounts were reported. 
Due to 1 ack of adequate snow 

cover, sk f resorts at 1 ow a 1 ti tude 
were operating on marginal snow 
pack. 

Prairie Provinces 

Record warmth and scanty snow-
fall highlighted the weaiher across 
most of the Prairies. The tempera-
tures were 5 to 9°C above normal. At 
1 east 90 da i 1 y maxi 111um temperature 
records were established including 
a reading of 9°C at Edmonton on 
25th which established the mildest 
Christmas Day since records began in 
1880. The first bite of winter was 
not felt until the last few days of 
the month as a surge of cold Arctic 
air flooded the Prairies. December's 
warmth helped to produce a near 
record to record mild 1987 across 
the region. For example, an annual 
reading of 5.5°C at Winnipeg topped 
the highest reading $et in 1931. 

Except for northern Saskat-
chewan, precipitation was only 50 to 
75 percent of norma 1 • Estevan got 
the least amount, only 1.8 mm or 9% 
of nor111al. Seasonal snowfall was 
1 ess than one-ha 1 f the norma 1 over 
the southern two-thirds of Alberta. 
Lack of snow cover (less than 5 cm) 
continued tp plague the'agrfcultural 
areas. Soil erosion by the winds was 
a serious concern in the southern 
Prairies. 

Ontario 

December 1987 was a dramatical-
1 y • i 1 d month marking a fit ending 
to one of the warffles t years ever 
recorded f n Ontario. In part i cu 1 ar, 
Northwestern Ontario continued to 
enjoy above-noraal teaperatures with 
readings 5 to 8·°C above nor11a 1 
aaking this the aildest Deceaber 
since 1959. Northwestern regions 
were q to 7°C above normal. Mean-
wh i 1 e, in centra 1 and southern 
Ontario the te•peratures were a more 
aodes t 2 to q °C waraer than usua 1 , 
but still sufficient to account for 
the aildest Oeceaber since 1982. 

Snowfall was light fn southern 
Ontario. The aaounts ranged f roa a 
low of 9.8 ca in Toronto - the least 
Dece•ber snowfall since 1952 - to 
aore general falls of 20-qo ca else-
where. Windsor was an ex~eptfon 
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TOTAL PRECIPITATION 
(mm) 

DECEMBER 1987 

PER CENT OF NORMAL 
PRECIPITATION 

DECEMBER 1987 
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CLIMATIC EXTREMES IN CANADA - DECEMBER 1987 

MEAN TEMPERATURE: · 
WARMEST SANDSPIT, BC 6.6°C 

COLDEST 

HIGHEST TEMPERATURE: 

EUREKA, NWT -35.3°C 

LETHBRIDGE, ALB. 15.9°c 

LOWEST TEMPERATURE: EUREKA, NWT -48.0°C 

HEAVIEST PRECIPITATION: ETHELDA BAY, BC 436.0 RUii 

HEAVIEST SNOWFALL: SUMMERSIDE, PEI 153.0 CII 

DEEPEST SNOW ON THE GROUND 
ON DECEMBER 31, 1987: SUMMERSIDE, PEI 91 CM 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: LETHBRIDGE, ALB. 

EAST COAST WINTER STORMS 

by 
A. Shabbar and F. Aafrault 

125 hours 

December was a s tor111y month across the At 1 ant f c Pro-
vinces. The first storm lashed Atlantic Canada with strong 
winds and heavy rains on December 1. Charlo received 58 11• 
of rain and parts of southern Newfoundland had 25 to . 35 11m. 
The next storm (December 11-12) tracked south of Nova Scotia 
bringing heavy snow and rain and whipping winds to 100 ka/h. 
Moncton got 35 cm of snow. Sfx deaths and nu•erous injuries 
were attributed to this storm. Winter dealt another harsh 
blow to Atlantic Canada on DeceMber 16-17. Nearly 50 CM of 
fresh snow fe 11 on parts of the mar ft i 11ies and St. John's 
received 35 cm. Several sailings of the marine ferry service 
between the mainland and P.E.I. were either delayed or can-
celled. On December 29-30, another winter stor11 struck the 
East Coast. Heavy snow and strong winds caused the usua 1 
wintertime inconveniences. The Trans-Canada Highway between 
Nova Scotia and New Brunswick was closed as well as sections 
of other 11ajor routes in the maritimes which were aade impas-
sible by heavy snow. Hardest hit was the area of Cape Breton 
where near 1 y 52 cm of snow f e 11 and air, ra i1 and road 
transportations came to a halt. 

where a heavy snowfall on Deceaber 
28-29 he 1 ped to provide them with 
their snowiest December since 1977. 
Central and northern portions of · 
the prov i nee received above norma 1 
amounts. At Moosonee, 75 cm was the 
most since 1943. 

~he mild December helped to 
make 1987 one of the warmest years 
ever recorded. Toronto's mean of 
10 .1 °C. was the second warmest in 
148 years of record. But in North-
western Ontario, 1987 was the warm-
est ever. 

Quebec 

After a cool November, the 
weather turned mild across most of 
Quebec. The only exception was 
n·orthwestern portions of the pro-
vince where the temperatures were 
about a degree below normal. Along 
the St. Lawrence Valley, the read-
ings were 2 to 4°C above nor11al, 
and record high values were estab-
1 i shed at Mataga11 i ( -9. 5 °c) and at 
La Grande Riviere {-12.5°C). 

Precipitation was below normal 
e~cept in the Hul 1-0ttawa and 
Val d'Or areas where near-nor11al 
amounts fell. Gaspe received the 
most, 144.4 ••· Only ten days with 
11easurable precipitation set a 
record number of dry days at Dorval 
airport. Below-normal snowfal·l was 
recorded at most locations. Amounts 
ranged from 24 cm at Sept-Iles 
(where a seasonal accumulation of 
44 cm was the least since 1952) to 
88 cm at Gaspe in the south. 
Snowf a 11 in the north ranged fro• 
22 c• at Kuuj j uaq to 49 ca at La 
Grande Riviere. December was 
rather dull across the province. At 
Val-d'Or, a meagre 32 hours of 
bright sunshine proved to be the 
least December amount since the 
record low set in 1981. 

Atlantic Provinces 

Wintry weather p 1 agued the 
East Coast as gale -force winds and 
heavy snow para 1 yzed parts of the 
11aritimes and Newfoundland on 
sever a 1 occasions ( see East Coast 
Winter Storms on 48)~ Temperatures 
were slightly below normal almost 
everywhere. Only New Brunswick 
and eastern Labrador enjoyed a 

••• ,. Continued page 11 B, Regions 
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MEAN 50 kPa CIRCULATION 
DECEMBER 1987 

Amir Shabbar, Monitoring and Prediction Division 

The aean 50 kPa cf rcul at f on 
during Deceaber was characterf zed 
by a benignly afld air flow across 
•ost of Canada. A vast area of 
positive anoaaly, stretching fro• 
the north At 1 antic ocean to the 
Canadian Arc'tic, covered aost of 
the centra 1 part of the country. 
The centre of the anoaaly was 
1 ocated just northwest of Hudson 
Bay. Both the east and west coast 
were influenced by troughs, which 
produced negative anoaalies. 
During the first half of the 
aonth, strong blocking positive 
anoaalies traversed fro• the 
European side into the Canadian 
Arctic and reinforced the positive 

anomaly over the Prairies. A 
trough with a negative anomaly 
remained stationary just south of 
the Aleutian Isl ands, but by the 
middle of the •onth, ridging with 
its associated positive anomaly 
replaced the negative centre. A 
strong negative anoma-1 y centre 
persisted throughout most of the 
month along the east coast of 
Canada. 

Two distinct air streams 
approached the west coast of 
North America. While the northern 
streaas brought ailder air into 
western Canada, the southern 
strea• pushed co 1 der than noraa 1 
teaperatures into western United 

States. A number of vigorous 
snowstorms, born in the southern 
stream, tracked up the east coast 
of the United States and crossed 
the Atlantic Provinces, deposit-
ing heavy snow in the Mari ti mes 
and Newfoundland. During the last 
few days of the month, a strong 
ridge of high pressure developed 
over Alaska and tapped bitterly 
cold Siberian air which subse-
quently engulfed most of Canada 
by the end of the 11onth. Wave 3 
dominated the hemispheric flow 
with 1 obes of vortices over 
Bering Sea, east coast of Canada 
and near Taymyr Peninsula. 
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SEASONAL SNOWFALL 
TO ENO OF 

DECEMBER 1987 

(cm) 

WATER EQUIVALENT OF 
SNOW COVER 

DECEMBER 31,1987 

(mm) 

SEASONAL Stl>WFALL TOTALS (at) 
TO EM> OF DECDIJER 

1917 1916 tlJRNAL 

WKON TERRITORY 
Whitehorse 56.9 73.2 
tlJRTHWEST TERRITORIES 
Cape Oyer 197.6 249.4 
lnuvik 107.4 89.6 
Yellowknife 110.3 53.0 

BRITISH aJlmifilA 
Kamloops 14.7 39.0 
Port Hardy 1.8 0.6 
Prince George 55.4 83.2 
Vancouver 6.0 0 .0 
Victoria 1.0 0.0 

ALBERTA 
Calgary 13.2 
Edmonton Namao 16.2 
Grande Prairie 19.7 
SASKATatEWAN 

28.3 
33.8 
41.2 

Estevan 3.4 17.4 
82.0 
23.2 

Regina 9.6 
Saskatoon 14.8 
MANITOBA 
Brandon 14.0 20.2 

82.8 
61.1 
54.2 

Churchill 62.9 
The Pas 53.3 
Winnipeg 21.6 

ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor , 
QUEBEC 
Baie Comeau 
Montreal 
Quebec 
Sept-11 es 
Sherbrooke 
Val-d'Or 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 

124.8 141.8 
82.7 61.8 
94 . 4 59.8 

116.2 106.0 
31.3 51.0 
19.2 27.4 
45.4 21.3 

64 . 2 150.8 
68.0 67.9 
81.4 109 .o 
43.8 163.1 

125.5 101.6 
114.4 148.2 

76.6 115.1 
103.9 45.2 
181.8 * 

95.7 
133.3 
76.2 

ISLAII> 
175.4 

50.7 
75.3 
33.8 

65.1 

69.4 

303.3 
96.4 
78.7 

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 

47.2 
80.2 
52.0 

97.0 

tlJVA SCOTIA 
Shearwater 
Sydney 
Yar11outh 
PRINCE EDWARD 
Charlottetown 
NEWFOUM>LAII> 
Gander 
St. John's 

124.6 196.4 115.0 
113.0 117.7 90.7 
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SEASONAL TOTAL OF HEATlt«i 
DEGREE-DAYS TO END OF tl>VOIIER 

1987 
BRITISH COLUMBIA 
Kaaloops 
Penticton 
Prince George 
Vancouver 
Victoria 

730 
734 

1284 
635 
750 

YUKON TERRITORY 
Whitehorse 1698 
tl>RTHWEST TERRITORIES 
Frobisher Bay 2753 
Inuvik 2601 
Yellowknife 2013 

ALBERTA 
Calgary 
Ed11onton Mun 
Grande Prairie 
SASKATCHEWAN 
Estevan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchill 
The Pas 
Winnipeg 

ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

, 
QUEBEC 
Bafe Coaeau 
Montreal 
Quebec 
Sept-Iles 
Sherbrooke 
Val-d'Or 

NEW BRUNSWICK 

1193 
1168 
1313 

1136 
1249 
1266 

1333 
2263 
1508 
1173 

1526 
865 

1037 
1207 
1286 
880 
717 

1516 
989 

1213 
1542 
1229 
1515 

Char lo 1270 
Fredericton 1098 
Moncton 1043 
tllYA SCOTIA 
Halifax 878 
Sydney 971 
Yaraouth 932 
PRINCE EDlfARD ISLAII> 
Charlottetown 988 
NEWFOUNDlNI) 

Gander 1232 
St. John's 1179 

1986 tl)RMAl. 

943 
895 

1510 
757 
831 

2033 

3076 
2880 
2197 

1495 
1490 
1661 

1340 
1475 
1530 

1562 
2605 
1753 
1438 

1757 
903 

1073 
1323 
1465 
938 
-709 

1715 
1040 
1300 
1779 
1301 
1672 

1506 
1266 
1274· 

1029 
1193 
1041 

1196 

1482 
1415 

931 
875 

1522 
794 
850 

1954 

2739 
2826 
2092 

1388 
1398 
1574 

1241 
1366 
1405 

1349 
2253 
1556 
1264 · 

1475 
5·29 
950 

1186 
1308 

819 
690 

1435 
872 

1087 
1512 
1186 
1414 

1138 
1013 
995 

814 
908 
864 

925 

1191 
1145 

7B 

Valua equal pacentqe of normal 

Values equal pcrcentqe of normal 

HEATING 
ENERGY REQUIREMENT 

FOR 

DECEMBER 1887 

HEATING DEGREE DAYS 

HEATING 
ENERGY REQUIREMENT 
SEASONAL TOT AL TO 

END OF 

DECEMBER 1987 

HEATING DEGREE-DAYS 
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Co2 and Climate 
by 

Henry Hengeveld, Canadian Climate Centre 

'Jhird part af a three part article ai C8l-bai dioxide arxJ cliJIJate, frat1 the amual. rep:irt: ''UnderstBncling 
aJ2 arxJ the climate". 1he Imp8Cts . ..• 

IMPLICATIONS OF AN EMfANCED GREEN-
HOUSE EFFECT: How Wi 11 We Be 
Affected? 

Direct co2 Effects: 

() ne of the most pos·it ive i111-
p l i cations of increasing 

concentrations of atmospheric 
co2 is its potential for direct 
stimulation of plant growth. 
Experiments with plants exposed to 
high co2 levels in control led 
growth chambers in general suggest 
an enhanced plant growth response, 
given ideal growing conditions, 
of 0.5 to 2.0% for each 10 ppmv 
increase in co2. Efficiencies 
of p 1 ants in using ava f 1 ab 1 e 
water also improve substantially, 
making most plants more drought-
resistent. The actual response 
varies subtantially among plant 
species. Weeds appear generally to 
respond better than many of the 
more desirable crop species. Food 
quality of some plant tissues also 
appears to decline under high 
co2 conditions, resulting in 
higher volume consumption by 
pests. 

Recent results from growth 
chamber experiments 
trate the preceding 
include the following: 

that i 11 us-
conclusions 

• Virginia pine, potted in 
nutrient-poor soil, showed 
greater growth (particularly in 
root fibre), improved nutrient 
uptake and use efficiency, and 
reduced leaching of nutrients 
from the soils; 

• White ·c1over and ryegrass showed 
substantial improvements in 
flower head size, seed weight, 
plant height and leaf size; 

• Sorghum (a C4 plant) showed 

significant in-
crease in yield of 
leaf, stem, root 
and grain as well 
as efficiency of 
plant water use. 
However, due to a 
greater leaf area, 
tota 1 water use 
per plant remained 
unchanged; 

• Partial sto•atal 
closure under 
e 1 evated CO 2 , a 
prh1ary factor in 
related improve-
ments in water use 
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efficiency, also 
increases plant 
leaf temperature. 
Foliage tempera-
tures for water 

Frequency of Saskatoon July heat aves 
exceeding daily aaxiau• of 31.1•c, over 
a 30 year period 

hyacinths exposed 
to doubled CO 2 concentrations 
rose by 2-7°C. Such increase in 
foliage temperatures will affect 
field micro cliaates. 

Although the direct effects 
of CO 2 increases on natural vege-
tation cover are likely to be 
posit t ve, they are as yet poor 1 y 
understood. The app 1 i cab i H ty of 
contro 11 ed growth chamber results 
to uncontrolled environments is 
uncertain. Pertinent studies are 
difficult to perform and almost 
non-existent. Furthermore, the 
interaction of the elevated CO 2 
effects with those of other 
environmental factors, such as low 
light levels or poor nutrient 
avai labi 1 ity, is not properly 
unders too-d. Tota 1 ·bf omass in 
natural ecosystems fs likely to 
increase. However, its composi-
tion will change significantly, 
favoring plants with largest net 

i mprove11ents in water use eff i-
c i ency and growth. In general, 
life cycles woul~ likely acceler-
ate. 

Efforts at detecting the 
direct effects of the past cen-
tury's increases in concentra-
t f ons of atmospheric CO 2 on 
plants within natural ecosystems 
have provided interesting al-
though as yet inconclusive 
results. Recent analysis of tree 
rings taken from Douglas firs in 
the moist coastal regions of 
British Columbia, where trees 
appear to be relatively insensi-
tive to climate variations, show-
ed a marked increase in ring 
widths over the past few decades. 
Explanations other than the 
direct effects of higher ataos-
pher i c CO 2 concentrations have 
not been found. Trees in the 
interior of B.C., where cl i11ate 
fact~rs appear to dominate growth 



patterns, do not exhibit sf•ilar 
trends for fncreased ring width. 

Impacts of Cltute Waratng: 

Lack of confidence in how 
cltute wtll respond to an en-
hanced greenhouse effect is a 
aajor obstacle to rel fable assess-
aent of the related impacts on 
nature and soc f ety. This 1 ack of 
confidence is particularly justi-
fied when considering the regional 
characteristics of poss i b 1 e rain-
fa 11 patterns and the local de-
tai 1 s of change. In addition, 
other of ten unpred i ctab 1 e factors 
affecting future society (such as 
political, econo111ic or technologi-
cal deve 1 opments) further co11p 1 i -
cate such assessaents. However, 
understanding of how sensitive the 
environment and human behaviour 
are to climatic change can be 
advanced considerably by undertak-
ing "what ff" case studies. To-
date, most such studies are based 
on 2 x CO 2 -type c 1 ilnat i c change 
scenarios generated by genera 1 
circulation model experiments, 
together wt th appropriate assump-
t f ons wt th respect to other non-
c 1 f aat t c socio-economic factors. 
Few as yet deal effectively with 
the year-to-year c 1 i aat i c var i a~ 
btltty and altered frequencies of 
extreme events within such cli-
matic change scenarios. Hence such 
studies can provide inforaation on 
the genera 1 nature and direction 
of cli•atic change iapacts but do 
not provide adequate understanding 
of how new extreaes or frequencies 
in droughts, f 1 oods, heat spe 11 s 
or cold snaps will affect society. 
Results of these studies aust thus 
as yet be considered with consid-
erab 1 e caution and await further 
analysis to better define true 
sensitivities to changing cliaatic 
regiaes. 

" •••. a mt an.el l.a:s c£ m 1D 
146 millim 1D tm e:cJDty c£ 
Qit:ario.'' 
Canadian lapacts. A nuaber 
of studies into Canadian soclo-
econo• f c sens it iv it f es to c 1 i aate 
change have been undertaken during 
1986. Results include the follow-
ing: 

• Estiaates of iapl ications of a 
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Soae possible effects of cliutic change. 

Econoaic Activity 

Great Lakes Coamerical Navigation 

Great Lake Basin Hydro-Electricity 
Generation 

Ontario Agriculture 

Potential Econoaic Effect 
(typical 2 x CO 2 scenario) 

-$10 to -$27 million/year 

-$34 to -$65 million/year 
(-2.2 to -4. TWh) 

-$107 million/year 

Southern Saskatchewan Spring Wheat 

Quebec Hydro-Electricity Generation 

-$18 -to -28% 

+9.2 to 9.5 Twh 

typical 2xC0 2 ~type climatic 
change for a variety of economic 
sectors suggest a net annual 
loss of $79 to 146 mi 11 ion to 
the econoay of Ontario. In addi-
tion to the economic effects of 
lower lake levels (63-83 cm) and 
decreased runoff (17-21%) within 
the Great Lakes Basin on ship-
ping and hydro electric produc-
tivity, the agricultural economy 
would suffer due to increased 
aridity in Southern Ontario. 
Forest fire, insect and disease 
contro 1 progra•s wou 1 d need to 
dea 1 with 1 ong and 11ore severe 
seasons, and the southern 
Ontario ski industry would dis-
appear. Offsetting benefits of 
warmer climates are expected to 
include longer, more productive 
growing seasons, particularly in 
northern and eastern regions of 
the province, major reduction in 
space heating costs, ice free 
year-round Great Lakes naviga-
tion (except L. Erie) and sum-
•er recreational potential; 

• Evaluations of implications of 
several 2xC0 2 -type cl iaate 
scenarios for Prairie agricu1-· 
tura, production suggest the 
1 ikel ihood of aodest decreases 
in average net crop revenues, 
but significantly less severe 
than losses experienced during 
drought of 1961. However, 
investigations into the proba-
bility of occurrences of such 
severe droughts for Saskat-
chewan under the waraer cliaate 
scenario suggest a aajor 
increase in frequency and sever-

ity. Hence, although average 
productivity may decline only 
marginally, major crop failures 
could become more frequent. 
Warmer climates would also 
allow northward expansion of 
Prairie agriculture. However, 
soi 1 s in these areas are only 
suitable for marginal crops 
such as forage, and their 
deve 1 opment wou 1 d be of ques-
t i onab 1 e economic benefit; 

" al:+-1,,y, r+;~ . • • • • .u.~~ .t-A---~vi-
ty nay c:s::Llm cnl.y nmg:inally, 
najcr aq> failures cotld ta:.are 
nae fte:pnt. '' 

• A possible 1 m global sea level 
rise would result in more fre-
quent and higher stora surges 
and floods in coastal regions. 
For Charlottetown, PEI, severe 
storm surges within 20 year 
return periods would be suf-
ficiently high to flood ship-
ping docks, major harbour co•-
merical complexes, the new 
convention centre and court-
house and some 270 ho11es. In 
Saint John, N.B., a similar sea 
level rise and stor• surge 
would have greatest iaplica-
tions for sewage and industrial 
waste systems, rail and road 
transportation, harbor fac i1 i-
t i es and a theraal power plant. 
The effects would be fe 1 t far 
up the Saint John River, as 
reduced flow during spring 
flooding would seriously aggra-
vate area flooding probleas. 
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FALL OF 1987 - A REVIEW 
by 

Alain Cail let 
Climate Monitoring and Prediction Division 

1be arrival of fall SBN 11 return of the trend ta.rard wanner or at r11te milder than rr>nnal taopera-
tures, wch began in late 1986 l!l1'Xi caitinued during the spring l!l1'Xi mst of the sunmer. furing the fall 
nrnths, pasi.tive mean temperature aranalies became limi.ta:J to the area west of Lake Superior. By late 
Novarher, al.l i.rxfi.catiais i.ere that this area T+OUld have an excepticnal I1UlliJer of mean annual temperature 
records in 1987. o 

War• weather returns to Western 
canada 

The unusual climatic regime 
which had been keep ing the coun-
try's temperatures well above 
normal since winter 86-87 was 
severely disturbed in August, and 
on 1 y a few areas remained above 
nor•al, such as southwestern 
British Columbia, the Great Lakes 
Basin, and southern Ontario. In 
September, a change in the general 
circulation aloft, marked by an 
intensification of the planetary 
ridge over the Canadian West, 
brought mild a ir from the Pacific. 
With a few exceptions, mean month-
ly temperatures climbed back to 
above-norma 1 1 eve 1 s across the 
country . In the west particularly, 
it was as if summer had returned: 
In September, Penticton and 
Kelowna, B.C., recorded maximu• 
te•peratures of 37 and 35 °C re-
spectively, while in southern 
Alberta and Saskatchewan, tempera-
tures rose above 30°C. In October, 
Edmonton and even Fort McMurray in 
northern A 1 berta saw temperatures 
over 28°C while Calgary and Leth-
bridge got as high as 19°C. The 
effects of the ridge of high pres-
sure continued, irregularly, 
across the country until mid-
November: Alberta and British 
ColuMbia remained above normal for 
two additional months, while in 
Ontario and western Quebec October 
was cold, as was November in al 1 
of Quebec and in the Atlantic 
Provinces . 

It would be hard to identify 
a definite period of "Indian 
summer", s i nee wh i 1 e temperature 
swings were great enough, they 
were also too rapid and there were 
too many_ of them. 

DEPARTURE FROM NORMAL 
OF . 

MEAN TEMPERATURE 
(•C) 

SEPTEMBER TO 
NOVEMBER 1987 

PER CENT OF NORMAL 
PRECIPITATION 

SEPTEMBER TO 
NOVEMBER 1987 



Snow co•s late to the west 

The precipitation picture 
during the fal 1 was in so•e ways 
the opposite of the teMperature 
pfcture. Begfnnfng In Septeaber, 
the Marftfaes aade up for auch of 
the prec f pf tat f on def f cf t they 
had experfenced In June and 
August. In southern British 
Colu11bl a, on the other hand, the 
1 ateness of the rainy season 
created a crftfcal situation, with 
reports In late October of dry 
wells and of lake, river and 
reservoir levels so low that there 
was a rfsk of f tsh dying during 
the winter. At Calgary, there was 
stfll no aore than 5 ca of snow on 
the ground fn aid-November. On the 
Atlantic coast, seasonal storms 
arrfved a bft late t~is year (in 
October). In the Maritf•es, only 

Regions, continued fro• page 4B 

mi 1 der than nor•a 1 Oece11ber. The 
readt ngs were 11ore than 3°C above 
nor•al at Cartwright. 

Pree f pt tat f on was we 11 above 
noraal fn P.E.I., eastern Nova 
Scotia, southern and southeastern 

11 B 

Sumaerside, P.E.I, had a measura-
ble quantity of snow, and then 
only 0.2 cat 

Impacts 

With the opening of the storm 
season on the east coast, New-
foundland was hit by the biggest 
of the weather systems affecting 
the Atlantic Provinces~ and in 
some cases schoo 1 s and roads had 
to be closed . Generally, however, 
climatic extremes were of the 
p 1 easant rather than the unp 1 ea-
sant sort, and the effects on 
Canadians and on the economy were 
relatively mild. An exception was 
the severe thunderstorms which 
cost two peop 1 e the fr 1 i ves when 
they were hit by lightning, one in 
Toronto and the other in Orilli~, 
Ontario, on September 13. In 

New Brunswick and eastern New-
foundland. The remaining areas 
received below normal amounts . 
With the exception of northern New 
Brunswick, 110s t of the areas 
received more than their normal 

A 1 berta, crops whose growth had 
slowed in August reached •aturity 
thanks to the fine weather, 
and harvesting could proceed 
at a good clip. By the end of 
November, British Columbia had 
had its sixteenth consecutive 
month of above-normal tempera-
tures, but the . rains f i na 11 y 
arrived, eliminating the risk to 
sport fishing, fruit production 
and catt 1 e raising associated 
with the low water levels in 
lakes and rivers the previous 
month. On the Prairies, however, 
the 1 ack of snow on the ground 
was a cause for concern not only 
for farmers but also for the 
organizers of the Olympic Games, 
who could not count on artificial 
snow machines because the temper-
atures were not co 1 d enough, at 
least during the daytime. 

December share of snowfall. 
Sydney, Charlottetown and Summer-
side reported their second high-
est December snowfall with totals 
of 131 cm, 153 cm, and 152 cm 
respectively. 
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1053.1 IAIA -t.2 • ,., -2,.0 44-4 • 829,1 

WIARTON -o.e 2.9 11.4 -18.2 63.8 18 
953.6 WINDSOR 1.0 2,9 12,4 -1,.6 43.8 153 
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21.5 85 26 10 
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31.4 " S2 n 
11.4 " 21 ' H .4 H 3 12 
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73.5 113 ,e 1l 
11.4 11 9 • 86.1 135 38 (I 
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12.0 85 0 6 
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78.S no I 11 
64.4 • 18 12 
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OCCCMB£R 1987 
TemperGture C 1 e j 0 

i e 0 e t e 
C 0 0 

'e 0 - 'e u 15 =- ! Q. j I .s 0 I Cl) - • :, -I 0 0 C ,; 6 • z 0 0 0 

e :.-:, -0 :S .. j .. 
· STATION C • C .0 

0 ] ::, 1 .. 15 ·a ci 0 15 C. - ... • • e .B e >,, e c! e e ii ... ... C 0 
::, l ct 0 -0 .. ::, 0 • e e 'i z - i .. 

C ... 
15 • 0 ! ·3 - ._ - ... 

0 ·s 0 0 - 0 0 0 0 0-• s s t2 Ji i -! 2 2 tt tt z I( 

Tempuature C 

1 I e 
1 0 

0 E 
e e • C 

C: 'g 0 11 'i t .J u 1 .9- ,a J E - g ... Cl) 

I : :, -l 0 
C ,; e i • 

0 0 -I 
STATION e Ji i '! :S • i 0 • C .0 

.1:: ] :, 1i C. ,, l '8 ;. i 
,, 

§ e I§ @ C J 8 e ii g 
I) 

::, ::, :! 4: i • C .. i .§ - 0 I ' • • ,, • 0 - C 0 0 "a 0 

' 'I I - 2 Ji & s ~ 2 " " M 

NOVA SCOTIA 
QUEBEC 

8AGO'MLLE -9.8 2.3 2.3 -28.3 4,1.4 4,8 ~ .o 50 23 8 X 862.0 
IAEC011£AU -8.5 u 3.6 -22.6 45.0 58 54.0 59 1l 1 9S • 821.8 
II.Alt SAILON -5.7 l.4 3.6 -19.4 83.6 99 107.6 101 8 14 61 • OUIOUGAMAU -12.2 3.7 0.6 -32.) S6,2 83 4,\.8 H 26 a 51 65 935.9 
GAR -1.9 0.) 6.9 -18.7 88.0 102 14-4.4 123 35 13 75 • n1.1 

IIIUUJM -15.1 2,8 -2.0 -35.5 22,6 97 20.8 92 39 9 53 197 1024.9 
KUW.IUAQ -19.8 -u - 1.4 -33.8 22.0 ,s 20.6 53 55 , 35 65 n71.4 
ICUUUUAAAPHC - 11.6 4.3 -33.2 70.4 1'7 75.0 f11 15 7 3'2 62 820.6 
LA IIWIOE AIVWlf 
IWIIIAII -5.4 4.6 ,.1 -24.0 55.2 95 54.9 71 26 12 61 87 723.8 

GAEUIOOD -2.s -0.2 \4.6 -18.4 105.6 171 114.3 t5 35 18 l 63LO 
HAUJQINT'L -3.4 -o.s 11.7 -18.6 H .3 182 f78. J " 46 II • 663.7 
SAIL£ ISl.AIIO 2.s - 0.1 13.2 -1., 31.8 1'9 124.6 H 2 ,, 50 92 481.7 
SHEARIATEA -2,4 -0.9 n.4 -11.s sa.a 15S 139,1 94 21 15 69 74 no.a 
S'VON£l" -1.9 -0. 1 9.3 -,0.1 ,,0.1 199 2a7.7 a, 70 ia 51 84 617.3 

TRURO 
YAAMOUTH -0.2 0.1 13,9 -12.1 60.8 139 Q9.2 90 10 20 65 ,os 547,4, 

mEDWARD 

MATAGAMI -9.5 CS.7 , .a -3\.2 13.8 ,os 39.2 70 35 1l 35 52 853.1 
IIOl1' ,ou -7.0 ,.3 2.s -19.7 51.8 'SI 70.0 74 .. 63 106 n,.4 
IIOlrTREAl.lllT'l. -3.3 3.6 6.7 -20.9 38.2 64 53.6 G1 12 7 12 77 '61.0 
MOIITREAL II UIT'l - s.1 • , .1 -22.4, 11.S • 81.3 • 25 10 89 • 7f7.9 
IATASHQUAII -8.6 0.6 4.5 -22.2 42.6 63 75.2 69 \3 9 104 1ft 820. 0 

awtl.OTTETI>n -4.2 -0.3 11.8 -11.1 151.7 208 f74.t 135 85 18 X 183.7 
SUMIIEASlDE -3.9 o., • • 153.0 253 181.8 171 91 •• .,. 78 m.s 
NEWFOUNDLAND 

-

.. ,. 
GD 

MltC -Ll 2.9 5.5 -24.1 65.4 75 75.6 66 34 11 83 109 741.5 
AOIUVAL -9.5 3.2 2.0 -25.5 58.8 73 59.6 74 Q 10 74 • 8$2.1 
stNEfRRVlU£ -20.i -1.2 -1.0 -39.0 42,2 83 41.2 84 41 7 53 • 1184.3 
stPT-R.ES -9. 3 t.7 S.3 -22.1 24.4 XI 81.2 n 8 6 ,oo 102 sauaaooa -4.6 3.6 6.0 -25.2 lt.2 81 62.4 08 26 11 43 • 733.5 

X 
BATTLE HARIOUA -5.0 1.8 ,., -lt-t 130.S • 151.t 335 74 It I 714.0 
IOIIAVISTA -1.3 0.2 9.6 -t.8 "-2 m 135.0 MO '2 15 I 591.0 
BUAGtO -2.4 -0.8 6.4 -n.t 41.4 93 88.6 48 21 9 • t31.4 
CAATWRIGKT -e.o 3.1 , .1 -f7.6 103.6 152 114.l m 71 21 33 54 742.6 

m AGATME ou wom -6.7 3.7 4. 1 -25.0 73.4 79 91.2 81 Q 13 51 GI 765.2 
ST-NU8UT -3.6 3.4 1.7 -20.4 46.8 71 n .s 13 7 8 • 10.0 
VAL D'OR -a.s 4.7 4.5 -31.6 70.4 109 75.0 107 n 19 32 37 820.6 

NEI BRUNSWICK 

CffURatJll MW -,1.2 -0.6 0.5 -:n.1 '2.4 52 34,.4 54 6t ' 1121-1 
COllfORT COVE -3.7 0.1 t .2 -lt.O 87.4 121 137,5 121 70 18 X 174.8 
DMIEL'S HAAIOUA -J.4 o.s 6.5 -13.5 5\.1 73 54..t 60 ,. 11 n 74 "2-5 
DWLAICE -4-4 0.9 1.1 -21-0 t5.6 75 ff,2 G 3t 13 X "5,5 
GAJID£RWl"l. -J.9 -o., t .3 -.u tl.4 128 141.3 130 57 17 ,s 10 111.0 

CHAALO -7.0 1.4 7.3 -72.2 7\.6 n 104.0 ,01 3'2 9 99 107 no.6 
CIIATHAM -6.7 0.2 9.3 -25.S 9t.3 132 131,0 121 3'2 12 83 84 765.0 
FREDUICTOII -1.1 0.4 n.o -22.5 85.5 Q3 r2cs.1 107 n 11 89 • 741,0 
IIOICTOII -6.3 -0.9 12.5 -72,2 150.7 209 169.0 139 47 15 73 80 755,5 

GOOSE -10.8 2.2 5.0 -M.7 41. 1 ., .... , a ,. t 53 72 903.1 
POAT-AUX-BASQUES -2.4 - 0.7 1.7 -ICU 14.0 $ M0.5 to 4 20 3t • 03.7 
ST AJITHOtn' -4.I • 4.8 -17.3 MO.O • 188.5 • 111 20 • • 702.6 
ST .IOHl'S -2.1 -0.6 11.t -a.6 11.6 137 187.S 111 38 15 " 89 Q3.4 
ST LAWAEIIC£ - 1.7 • 10.3 -15.0 10.7 • 1'11.2 • 30 .. • SAJIT ,o .... -4.9 -0.1 13.5 -21.2 101.2 208 139.9 84 48 15 82 89 710.0 
ffiPH£JMUE -2.t • 10.1 -14.6 eo., • 1CM.7 • 37 20 17 • 04.6 
WAIUSHLAICE -19. 3 • -0.6 -11.2 G.9 • Jt.4 • 41 7 70 • 1148-3 

... ,~ -~ii---- --- - -- - ----· ·- -·- -- -··-·--·-- --- -- ·- -- - ·-- -- .,__ __ -·- --·--- --- . 



AGROaJMAIOLOGICAL STAJIONS 

Temperature C ] 
.c 
i e 
e e 

C 0 0 

'e C) .: 

1 = s C, l - I> :, 
:§. C) 

C 0 6 z C) l e ;; '! .c • - t STATION 
C) ] :, "i ... f "8 :? - !-§ E @ c,t C 

e i C ol :, :, i 0 -0 ! 
! C i e • -o i. I ! i 0 '9 '15 0 oe 
i5 2 It r)5 ,~ i 

~ffillblA . 
A8'.SSIZ 2.l -0.7 10.0 -1.0 32.6 '214.0 82 0 20 50 
IW&l.OOPS 
Sl)lltY 4.0 • 10.5 -1.5 o.o 112.5 • 0 15 f2 
SUIHlfALAIID -0.9 0.2 10.s -n.s 9.2 29.6 90 s 9 43 

~.LBERTA 
8lAVEALOOGE -5.0 Cl .6 9.0 -20.0 15.0 12.0 37 12 2 CIS 
EUfASU! 
POAT Y£AIIJU.ION 
LACOllll -4.8 6."/ 9.5 -26.0 4.0 3.8 20 0 2 125 
L£11UUUDG£ 
VAUIHAU. 
VEGREVILLE -1.2 cs.a 5.5 -27.5 8.3 8.3 49 6 3 II/A 

SASKATCHEWAN 
UIDlAI HEAD -6.9 6. l 1.0 -21.0 6.4 4.0 19 4 1 NIA 
11£UOAT - 10.1 , .. 3.5 -21.0 27,8 27.8 no 27 8 71 
A!GnlA -7.5 5.5 11.s -21. 0 4.8 4.8 27 3 0 NIA 
SASKATOON -1.1 6.2 9.5 - 25.0 9.3 11.0 43 4 5 89 
SCOTT -8.5 5.7 4.0 -27.0 14.7 n.s 56 8 5 98 
SWIFT CURRENT SOUTH -5.2 5.l 11.0 -27.5 9.1 8.6 53 5 3 114-

MANITOBA 
IIWIDOII -7.9 6.2 4.8 -25.9 1.6 3.2 16 1 2 NIA 
GWIW -10.s 3.9 4.0 -25.5 9.4 9.4 41 6 5 53 
IIOROU -7.1 5.2 5.5 -24.0 8.6 15.0 67 2 4 03 

ONTARIO 
DELHI -0.9 2. 1 12.0 -20.5 25. 0 102.6 120 5 14- 42 
ELORA - 2.0 3.2 10. i - ,s.2 NIA 70.8 99 TR NIA N/A 

0071 Dl 1117 

O~teday, 
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Ttmpercrturt C 

0 

J 
J .c - c:! g 0 e ·-§ en 
in 

STATION i 1 j I I I i I J 25 

10,l 237,.2 

17,0 2249.2 

GUELIH -1.5 2.6 11.1 -1t.3 11.2 
HARROW 1.4 3.1 11.0 -1e.o 48.5 
ICAPUSICASUIG -9. l 5.6 2.0 -11.5 43.6 

10.8 2s".o UEAIVALt 
OTTAWA -, .. 4.0 ,., -21.6 43.6 
SMITHFIELD -2.9 1,6 9.5 -20.0 4-2 
WIELAND STATION 1.6 2., 14.0 -11.e 2t.8 

o.o 1387.6 WOODSLEE 

QUEBEC o.o 1393.7 
LA POCATIEAE -6.4 1.8 2.0 -22.0 29.8 
L'ASSUUPTION -4.9 3.6 4.5 -26.0 35.0 

0.0 1529.6 WINOXVILLE 
NORMANDIN -11.7 2,4 o.o -30.S 51.2 
ST. AUGUSTIN 
STE CLOTIULDE -2.6 4.1 9.0 -20.0 31.0 

0.0 1899.5 o.o 1666.5 NEW BRUNSWICK o.o 1na.s 
0.0 1904.0 FREDERICTON -5.J 0.9 10.s -23.0 39.6 
o.o 1597.2 
1.0 190..6 NOVA SCOTIA 

K!IITVlu.E 0.2 2.6 14.5 -15.0 89.1 
MAPPAN -4.6 -0. 6 14.0 -23.0 116.2 

0.0 1973. J 
0. 0 1949.8 
0.0 2219.0 

rsffi6EDIARD 

CHAALOmTOIN -3.4 0.1 12. 0 -16.0 124.8 

NEWFOUNDLAND 
2.2 2314.0 
1. I 1995.4 ST. JOHN'S IEST -1.8 -0.4 n.o -12.0 63.8 
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98.S 102 0 9 
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'2.3 35 10 1 
45.6 ,o 18 11 
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4-4.6 53 s 7 

49.6 40 29 8 
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