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Dry, War• Weather Continues 
in Southern 8.C. 

7 he extremely persistent upper 
level ridge along the west 

coast of North America ( see page 
SB) continued to divert Pacific 
weather systems to the north, 
resulting in record sunny, warm 
dry weather at many locations in 
southern B.C. 

The continued lack of preci-
pitation associated with the warm 
weather has now become critical in 
many areas. Some we 11 s on south 
coastal Is 1 ands have dried up 
comp 1 ete 1 y and the annual sa 1 mon 
spawning migration is being hamp-
ered by the dangerously low water 
levels in coastal streams and 
rivers. In the southern interior, 
1 ake and reservoir 1 eve 1 s are so 
low that there is a serious threat 
of a major winter k i 11 of fish 
which would be disastrous for the 
sports fishing industry . Fruit 
farmers and ranchers in the area 
could also be facing disaster 
unless the natural and man-made 
reservoirs are sufficiently re-
charged this fall and winter. 

Southern B.C., particularly 
along the coast, is noted for its 
relatively dry summers caused by 
the usu a 1 northward extension of 
the sub-tropical Hawaiian surface 
high pressure system. Normally, a 
well-defined rainy system begins 
during the latter part of Septem-
ber or early October as the Hawai-
ian high retreats southward allow-
ing the intrusion of moisture-
laden Pacific storms. This year's 1 
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dry season has not only been more 
intense than usu a 1, but has per-
s is ted right through the month of 
October. The first significant 
rainfall of the month finally 
occurred during the last four days 
and even then, the week 1 y tot a 1 s 
were below normal for the time of 
year. 

The accompanying graph illus-
trates the severity of this recent 
episode of dry weather and shows 
its relationship to the concurrent 
spe 11 of unusua 1 ly warm tempera-

tures at Victoria International 
Airport. Since the week ending 
August 17, up to the end of 
October, only 15.4 mm of rain has 
fallen compared the normal amount 
of 146.6 mm {11% of normal) . Since 
records began at the airport in 
1941, it has been the driest 
October on record which fo 11 owed 
the second driest September on 
record. In fact , the 49. 4 mm that 
has been recorded s i nee June 1st 
( 26% or normal) makes it the 
driest 5-month period ever. 

WEEKLY TEMPERATURE AND PRECIPITATION 
ANOMALIES AT VICTORIA B.C. 
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ACROSS THE COUNTRY 

Yukon and Northwest Territories 

The weather was variable and 
generally cold except when i•pulses 
of ai ld Pacific air penetrated 
northwestern regions, pushing te•-
peratures to above normal values in 
concert with increased precipita-
tion. 

Early in the •onth, the south-
ern Yukon and District of Mackenzie 
recorded record daily temperatures 
between 13 and 20°c. This situation 
re-occurred again at the end of the 
month under a southwest circulation. 
By • f d 110n th in these regions, te•-
pe ratures barely rose above the 
freezing point and in the far north 
they dropped below -25°C. 

An active weather disturbance 
affected all the Territories during 
the 2nd week of the month with •ost 
regions receiving a •ixture of rain 
and snow. 

British Coluabia 

Most of the province was under 
the influence of a ridge of high 
pressure during the aonth, resulting 
fn above normal mean aonthly teaper-
atures except near normal conditions 
along the north coast and over cen-
tral B.C . the largest anoaalies were 
in the northeast where they ap-
proached 3°C above noraal. Vancouver 
established a new •ean aonthly te•-
perature record of 12°c. Numerous 
stations set new maxiau• teaperature 
records for the aonth. 

Precipitation was generally 
light except in a narrow zone to the 
north stretching fro• Mcinnes Island 
to Fort St. John. At many sites, it 
was the driest October ever with 
monthly amounts varying between 5 -
25% of normal (priaarily in the 
south). 

Fruit growers combated the 
shortage of rain by i rr i gating 
their orchards. Despite the unusual 
drought conditions, the grape and 
apple harvest finished two weeks 
ahead of schedule. Forest fire con-
ditions on the other hand were cri-
tical throughout the Month and there 
was concern about salaon spawning in 
rivers with reduced water levels • 



Prairie Provinces 

It was a pleasant •onth in 
Alberta while winter-like conditions 
affected Saskatchewan and Manitoba. 

For the second consecutive 
•onth, Alberta benefited fro• above 
noraal •ean aonthly teaperatures. 
Several locations recorded record 
aonthly aaxf•u• teaperatures at the 
beginning of the 11onth (29.1°C at 
Edaonton and 28.6°C at Fort McMurray 
on the 2nd). Further eastward , a 
surge of Arctic air dropped tempera-
tures to da t 1 y 1 ow record va 1 ues. 
The sttuatfon improved at the end of 
the 11onth when Kindersley (Sask.) 
and Ptlot Mound (Man.) recorded 

· dally •axi•u• records. 
on the 7th, the first big snow-

stora h It northern and centra 1 
Saskatchewan . On the 21st, another 
snowstor• htt the area bringing 
aonthly snowfall totals to double 
the nor•al values (eg. 63.3 ca at 
Collins Bay). Precipitation was 
variable in Alberta being generally 
light In the south (2 •• at Calgary) 
Snowfa 11 s were rare. Banff received 
only 2 c• (on the 17th) which was 
part of a weekend snows tor• which 
affected southern Alberta. 

Ontario 

It was a cool, cloudy aonth in 
al 1 regions of Ontario. It was the 
first aonth since Noveaber, 1986 
that teaperatures were below noraal 
across the entire province. Despite 
a brief pert od of lndi an suaaer in 
the atddle of the aonth, southern 
and centra 1 Ontario recorded the tr 
coldest October stnce 1981 (since 
1980 in the north and northeast). 
The aean aonthly teaperature at 
Waterloo was wf thfn 1/10°C of the 
all-tfae low record for October. 

It was also a rainy aonth, 
part t cul arly at Sault Sainte Marie 
which received 129 •• of precipita-
tion, the greatest aaount in the 
province and the wettest since 1979. 
Precipitation fell in the fora of 
snow In northern regions : q7 ca at 
Big Trout Lake, twice the aaount as 
noraal, 21 ca at North Bay, the 
1 arges t October accuau 1 at ion s i nee 
1962. There was a 1 so a shortage of 
sunshine which gave the feeling that 
winter had arrived auch sooner than 
usual. 
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CLIMATIC EXTREMES IN CANADA - OCTOBER 1987 

MEAN TEMPERATURE: 
WARMEST 

COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE: 

HEAVIEST PRECIPI°TATION: 

HEAVIEST SNOWFALL: 

DEEPEST SNOW ON THE GROUND 
ON OCTOBER 31, 1987: 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: 

VICTORIA, BC 

EUREKA, NWT 

MOOSE JAW, SASK 

EUREKA, NWT 

MCINNES ISLAND, BC 

KUUJJUARAPIK, QUE 

ALERT, NWT 

VICTORIA, BC 

Shelter for sounding balloon, used by Tefsserenc 
de Bort, Moscow, 1900, 1901 

12.6°C 

-23.7°C 

29 . 8°C 

-35.9°C 

366.9 mm 

80.8 cm 

29 cm 

221 hours 

Quebec 

October was relatively warm in 
eastern Quebec but cold in the west 
where anomalies reached -2°c. 

The temperature regime was 
variable throughout the month. 
Daily record maximum temperatures 
were set during the first and third 
week - above 20°c in the south. 
However, the criteria for an Indian 
summer of 3 °C above norma 1 for at 
least 3 consecutive days were not 
met. Numerous daily minimum records 
were broken between the 10th and 
12th. 

Except for the 11 es-de-1 a-
Made 1 a i ne, the whole province 
received some snow during the 
month. The heaviest falls were 
at Kuuj j uarap i k ( 80. 8 cm) and at 
Matagam i ( 55. 4 cm) which was a new 
monthly record. In central and 
northern parts of the province, the 
snow cover is not yet sufficient 
for winter sports activities. Ski 
resorts have started producing 
artificial snow. 

Maritiaes 

It was a generally mild month 
with variable amounts of precipita-
tion. Now that the storm season has 
begun, it shouldn't be too long 
before the whole region is affect-
ed. 

Even though mean month 1 y tem-
peratures were above normal, there 
were some strong fluctuations. 
During the first and third weeks, 
the mercury c 1 i mbed above 20°c at 
severa 1 1 ocat ions (St. John on the 
22nd) after having previously fall-
en to daily record low values. 

Precipitation was above normal 
except in New Brunswick and eastern 
Newfoundland. Almost all of the 
Martimes receives some snow in 
October, but this year only Summer-
side (P.E.I.) received a measurable 
amount and it was only 0.2 cm! 
Newfoundland felt the brunt of the 
first major storm of the season 
which began on the 2nd. Winds gust-
ed to 140 km/h . Another storm on 
the 9th caused winds gusting to 95 
km/h, then one on the 29th forced 
the closure of schools and roads in 
the Codroy region. Fifteen ems of 
snow fe 11 in 24 hours which broke 
existing daily records for eastern 
and central Newfoundland. 
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The evolution of the upper 
level flow pattern in October 
reflected the changing solar 
radi at f on regi•e as we 11 as the 
exceptionally war• teaperature 
regfae which has persisted over 
western Europe for nearly two 
aonths. 

On the aonthly aean chart, 
one notes iaaediately the tighter 
gradient and the pronounced ridge 
over Scandanavia. The intensifica-
tion of the flow is directly 

MEAN 50 kPa CIRCULATION 
OCTOBER 1987 

Alain Caillet, CCRM 

related to the seasonal cooling of 
air •asses at higher latitudes 
which is reflected fn lower height 
va 1 ues. Heights over the tropics 
however reaain relatively unaf-
fected by seasonal changes so the 
result is an increased gradient 
and f 1 ow. The ridge over north-
western Europe is further east of 
its cliaatological position and 
auch aore intense. The associated 
height ano•a 1 i es exceed 20 deca-
aetres which was strong enough to 

establish a block in the flow 
pattern and increase the aap 1 i-
tude of the hemispheric waves . 

The eastern Canadian trough 
and west coast ridge did not 
escape this influence. The strong 
aeridional component of the cir-
culation resulted in aean te•-
peratures dropping below normal 
east of Saskatchewan except over 
Newfoundland and Labrador, down-
strea• fro• the trough. 
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WATER EQUIVALENT OF 
SNOW COVER 

(mm) 

OCTOBER 28,1987 
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SEASONAL SNOWFALL 
1"S31...,...25 TO END OF 

(cm) 
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OCTOBER 1987 

SEASONAL St«JWFALL TOTALS (CN) 
TO DI> OF OCTOBER 

1987 

VUKON TERRITORY 
Whitehorse 18 . 0 
MJRTHWEST TERRITORIES 
Cape Oyer 83.6 
Inuvik 27.9 
Yellowknife 30.1 

BRITISH COLUMBIA 
Kamloops o.o 
Port Hardy o.o 
Prince George o.o 
Vancouver 0.0 
Victoria 0.0 

ALBERTA 
Calgary 0.4 
Edmonton Namao 0.0 
Grande Prairie o.o 
SASKATCHEWAN 
Estevan 1.0 
Regina 5.0 
Saskatoon 1.6 
MANITOBA 
Brandon 7.0 
Churchill 9.3 
The Pas 22.6 
Winnipeg 10.4 

1986 M>RMAL 

30.8 21.4 

22.7 54.3 
41.0 53.0 
11.8 26.7 

0.0 0.4 
o.o 0 . 2 
0.0 10.4 
0.0 o.o 
0.0 0 .0 

12.3 19.4 
6.2 9.7 
8.4 16.3 

0.8 8.2 
5.2 10.0 
3.0 10.4 

0.5 6.7 
40.2 35.7 
5.2 11.7 
o.o 5.4 

ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

28.4 37.4 23.5 
1.9 
2.7 
6.5 
3.3 
0.9 
0. 1 

0 .8 0 .0 
1.6 0.2 

13.0 1.6 
8.5 10.0 
1.0 0.0 
o.o o.o , 

QUEBEC 
Baie Comeau 
Montreal 
Quebec 
Sept-11 es 
Sherbrooke 
Val-d'Or 

NEW BRUNSWICK 

3.4 
0 . 4 
0 . 4 
1.6 
8.4 

13.8 

Char l o o.o 
Fredericton o.o 
Moncton o.o 
MJVA SCOTIA 
Shearwater o.o 
Sydney o.o 
Yarmouth 0.0 
PRINCE EDWARD ISi.AM> 
Charlottetown o~o 
NEWFOUNDLAM> 
Gander 1.0 
st. John's o.o 

3.0 
o.o 
o.o 
1.0 
0.0 
9.0 

1.0 
0.0 
o.o 

0.0 
o.o 
o.o 

1. 0 

25.8 
2.2 

6. 1 
1.7 
4.4 

10.6 
5.6 

15.7 

5.8 
2.3 
3 . 1 

1.7 
2 .6 
1.9 

2.6 

12.3 
4.4 



SEASONAL TOTAL OF HEATIIE 
DEGREE-DAYS TO DI> OF OCTOBER 

1987 1916 tl>RMAl. 
BRITISH COLWilBIA 
Kaaloops 340 
Penticton 357 
Prince George 762 
Vancouver 
Victorfa 

YUKON TERRITORY 

347 
432 

Whitehorse 1060 
tl>RTIIWEST TERRITORIES 
Frobisher Bay 1793 
Inuvik 1410 
Yellowknife 1091 

ALBERTA 
Calgary 713 
Ed•onton Mun 659 
Grande Prairie 747 
SASKA TatEWAN 
Estevan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchill 
The Pas 
Winnipeg 

ONTARIO 
Kapuskasfng 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

, 
QUEBEC 

607 
688 
705 

744 
1383 
852 
617 

848 
452 
504 
632 
717 
446 
361 

440 
453 
836 
401 
484 

1150 

2020 
1565 
1095 

793 
716 
840 

616 
692 
720 

746 
1498 
827 
614 

978 
405 
520 
697 
768 
445 
265 

Baie Co•eau 
Montreal 
Quebec 
Sept-Iles 
Sherbrooke 
Val-d'Or 

907 1015 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 
tl>YA SCOTIA 

465 512 
617 685 
909 1035 
674 702 
855 945 

671 
561 
506 

848 
684 
700 

Halifax 418 551 
699 
600 

Sydney 518 
Var•outh 502 
PR INCE EDIIARD ISL.AND 
Charlottetown 
NEWFOUNDtNI) 
Gander 
St. John's 

481 

683 
688 

656 

901 
894 

436 
427 
897 
436 
494 

1142 

1827 
1637 
1132 

765 
732 
849 

588 
669 
691 

650 
1351 
790 
590 

808 
383 
451 
614 
693 
381 
282 

846 
401 
554 
905 
650 
781 

608 
524 
522 

423 
496 
488 

484 

707 
709 

78 

Value equal pcrcentap of normal 

Values equal percentage or normal 

. 
\ 

More than or equaJ to 110% or normal 
Less than or equal to 90% of normal 

HEATING 
ENERGY REQUIREMENT 

FOR 

OCTOBER 1987 

HEATING DEGREE DAYS 

HEATING 
ENERGY REQUIREMENT 
SEASONAL TOT AL TO 

END OF 

OCTOBER 1987 

HEATING DEGREE-DAYS 
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CO2 and Climate 
by 

Henry Hengeveld, 
Canadian Climate Centre 

In this first part of a three part article a, C8rlxn di.oxide end the climate, will learn 
about the effects of human activities ai the caJIJX)Sitiai of the atBDsplere. 

The Earth's Ataosphere: Are We 
Changing Its Coaposition? 

Observing the atmo,phere, and 
understanding how huaan 

activities have and will change 
its che11i cal composition, are of 
primary importance in addressing 
g 1 oba 1 issues such as c 1 i •at i c 
change, ozone dep 1 et ion and acid 
rain. A nu•ber of international 
programs to monitor the concentra-
tions of various atmospheric con-
stituents have been established 
during the past decade in order to 
address this require•ent. These 
continue to provide the concrete 
evidence which forms the basis for 
the present state of concern for 
the global environaent. Recent 
results of aonttoring efforts 
dealing with cli•attcally signifi-
cant at•ospheric components, to-
gether with assessments of possi-
ble future trends, are su••arized 
in the following paragraphs. 

carbon Dioxide: 

During the past decade, 
at•ospheric co2 concentrations 
around the world have increased by 
an average 1. 5 parts per ai 11 ion 
by vo 1 u11e ( ppmv) , or O _ qq%, each 
year. Annual increases in 1985 and 
1986 were slightly lower than the 
decadal average. Mean global con-
centration now stands at 3q6 ppav, 
wh fl e Canadian stations at A 1 ert 
and Sable Island report slightly 
higher values of 3q8 ppmv. 

Projecting future trends in 
atmospheric co2 concentrations 
re11a ins an e 1 us i ve and di ff f cu 1 t 
task. A primary obstacle is the 
unpredictable nature of huaan 

behaviour, which wi 11 be a 11ajor 
factor in deter11ining the future 
pattern of global energy use and 
hence co2 eaissions. However 
sever a 1 recent American study re-
ports conclude that international 
govern•ent policies on energy can 
be an i aportant factor in future 
co2 trends by influencing huaan 
behaviour. The studies concluded 
that: 

• although policy decisions are 
not likely to significantly 
affect trends in co2 concen-
tration prior to 2050 AD, they 
could well have profound effects 
on these trends in the second 
ha 1 f of the next century. Con-
centrations by 2100 AD could 
reach 1oqo pp•v under rapid 
growth/conventional fuel scenar-
ios or be restricted to 1 eve 1 s 
of 700 ppav given energy eff i-
c i ent scenarios e•phasizing 
renewable energy alternatives; 

• Labor productivity and end-use 
energy efficiency appear to 
be two of the •ost i•portant 
factors in future co2 emission 
trends. An analysis of qoo pos-
sible future socio-economic 
scenarios indicated that one of 
every four sce~arios resulted in 
a decrease in annual co2 e•is-
s ions. One of every 20 showed 
decreases in excess of 1.q%/ 
year. At the upper liait, 20 of 
the scenarios produced growth 
rates in emissions of +3% or 
11ore. Average annual growth rate 
in co2 emissions for the qoo 
scenarios was 1%. 

• major iaproveaents in energy 
efficiencies and end-use re-
quirements, hence reductions in 

CO2 eaissions, 
being realized 
tions. 

are already 
in soae loca-

fl T~~-1 -~ 
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p,J ides en an l::e c11 
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tzads br :irxfl, er.:hg h.mn 
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A second contributing 
factor to uncertainty in predict-
ing future co2 concentration 
s te•s from an i ncoap 1 ete under-
standing of the global uptake and 
release of co2 through natural 
processes. At present, approxi-
aate 1 y q2% of co2 ea i ss ions 
fro• fossil fuel coabustion 
appears to be reaoved fro• the 
ataosphere by these processes. 
Ocean waters are the aost likely 
sink for •uch of the reaoved 
CO2• Increased carbon sedi•en-
tation on the continental shelves 
of the ocean may also be an 
important but, as yet, largely 
overlooked sink. A better under-
standing of the ocean processes 
i nvo 1 ved and how they a 1 ter in 
the future wi 11 be an i aportant 
step towards iaproved predictions 
of future co2 concentrations, 
a 1 though secondary to the ques-
tion of energy consumption pat-
terns and re 1 ated co2 e• is-
s ions. Historically, deforesta-
ttion has also been an iaportant 
factor in co2 e•ission trends. 
Present estimates for the net 
role of global forests suggest 
related co2 emissions are now 
20% or less than that due to 
fossil fuel combustion. This 
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per cent age i s expected to decrease 
in t he future. 

Methane: 

CH4 i s t he second mos t 
abundan t t race greenhouse gas in 
t he atmos pher e , with present con-
cent r ati on of 1. 6 ppmv. However, 
mo l ecul e-by-mol ecul e it is about 
3 . 3 times more effective as a 
gr eenhouse gas than co2 . New 

analyses 
b 1 es in 

98 

of fossilized air bub-
ice cores indicate an 

increase in methane concentrations 
of approximately 90% since the 
1600's. It is currently increasing 
by about 1%/year. The role of 
global termite populations in this 
increase appears now to be less 
than 5%, significantly lower that 
suggested in past studies. A much 
1 arger factor ( 15-25%) appears 
to be the dramatic increase in 

ARTICLE 
global population of domestic 
animals, which has more than 
quadrupled s i nee 1890 AD. These 
animals, including cattle, buf-
f a 1 o and sheep, re 1 ease methane 
through digestive processes. A 
second major cause for methane 
increase is related to an in-
crease in g 1 oba 1 1 and acreage 
used for rice paddies. 

On a clear day one cannot always see forever as illustrated by this photo showing a typical anthropogenic 
source of atmospheric pollution north of Fort McMurray, Alberta 

" . . . rrola:ul.~a:ul.e it is 
a::x:ut 3. 3 tirres rrc:re effocti~ 
as a gr:eerln.Ee g::s fun ~. 

Future trends in methane con-
centrations are expected to follow 
trends in human and domestic an-

imal populations. However, several 
other new sources of methane may 
be emerg ing. A study into the 
effects of higher co2 concentra-
tions on biological processes 
suggests tha the consequent in-
creased rate of co2 uptake into 
organic matter in wetlands will 
in turn produce an additional 

source of atmosphere methane as 
the matter decays. Since methane 
is significantly more efficient 
as a greenhouse gas than CO 2 , 
this provides a biological 
enhancement of the greenhouse 
effect. 

Another study has concluded 
that increased g 1 oba 1 concentra-



ti on of carbon monoxide (co) may 
be reducing concentrations of the 
chem f ca 1 rad f ca 1 OH. OH f s a sink 
for methane through chemical pro-
cesses. 

Nitrous Oxide: 

N2o currently has an abund-
ance of 306 parts per billion 
(ppb) and is increasing less 
rapidly {0.2 to 0.3%/year) than 
methane. It has increased by 
approximately 8% over the last 
several centuries. The dominant 
natural source of N2o is be-
1 i eved to be the bi o 1 og i ca 1 pro-
cess of nitrification. Much of the 
increase in atmospheric concentra-
tions is likely due to release of 
N2o as a by product of fossil 
fuel burning. Oenitrification of 
agricultural fertilizers is a 
probable secondary source, but 
becoming increasingly iaportant. 
The poor understanding of the 
N2o global budget makes predic-
tions of its future concentrations 
difficult. 

atlorofluorocarbons: 

Chlorofluorocarbons (CFCs) 
are industrially manufactured 
gases used for various commercial 
applications, including refrigera-
tion, foaa production and spray 
can propellants . Once released, 
these gases reaa in in the ataos-
phere for a long tiae (decades to 
centuries). The two CFCs •ost 
important to climatic concerns, 
CFCL3 (CFC-11) and CF2 (CFC-

10 B 

12), now have concentrations of 
220 and 380 parts per trillion by 
volume, respectively. Although 
their emission rates have not 
changed significantly since 1976, 
their concentrations in the atmos-
pheric have been increasing at the 
of 5-6%/year. In addition to being 
powerful greenhouse gases, CFCs 
are also believed to be a major 
factor in the potential depletion 
of the stratospheric ozone layer. 

surface Ozone: 

Measurements of surface ozone 
concentrations at several loca-
tions in both the Southern and 
Northern Hemisphere suggest a 
global trend towards higher values 
at the earth's surface. Recordings 
at Point Barrow, Alaska and Mauna 
Loa, Hawaii indicate statistically 
significant long ter• trends of 
increasing concentrations of 0.8 
and 1.2% per year respectively. 
Stations at Saaoa and the South 
Pole do not show statistically 
significant trends, although the 
former has a tendency towards 
decreasing values. 

Aerosols: 

The lack of a global aerosol 
cli•atology precludes a thorough 
assessaent of the effects of aero-
so 1 s on c 1 i mate at p 1 anetary 
sea 1 es. A decade of •easureaents 
at various stations in both hemis-
pheres has as yet fa i 1 ed to show 
any statistically significant long 
term trends in aerosol concentra-

tions or related effects. How-
ever, winter-ti me concentrations 
of aerosols in the lower 5 k• of 
Arctic air masses (often referred 
to as Arctic haze) do show s i g-
n if i cant trends towards higher 
concentrations. The increased 
long range transport of pollu-
tants from the European continent 
and the loss of removal processes 
due to stab 1 e winter air masses 
and lack of sunlight are contri-
buting factors. Glacial ice core 
acidity measurements, which indi-
cate relatively constant values 
unt i 1 the 1950' s, revea 1 a 75% 
increase in acid content of snow-
fall between 1956 and 1977. Such 
trends are s i •i 1 ar to those of 
European so2 emissions. In 
addition to affecting the Arctic 
radiation energy balance during 
the dark winter and early spring, 
the sooty components of the aero-
so 1 s a 1 so reduce the ref 1 ect ion 
of spring sunshine from the snow 
surfaces as they settle out, 
thus increasing heat absorption 
in the lower at•osphere. The net 
climatic effect of increased 
Arctic haze is st i 11 poorly 
understood. 

rect nattl1 in t:iE fB:Dxi p:n:t cf. 
'tni arl t:iE cl.mete'' CUnet:ic 
Re:Jne arl lb\r will dagng 
abrCEpa::ic oorJXEitim affect 
cl.mete. 
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PETAWAWA 4.8 -2.3 22.5 - 7.6 7.2 146 
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TRENTON 6.7 - 2.5 18.6 - 4,J o.o 
WATERLOO- WELL 5 .7 -3.1 19.7 - 5.~ 
WAWA 3.6 • 15.4 - 9.2 10.0 • 
WIARTON 6.7 -2.J 21.0 -2.0 
YflNDSOR 8.4 - 2,7 21,0 - 0.5 
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0 .... • -- 0 0 

C 
V, 

50 .4 151 0 
27.8 57 9 
33.4 108 0 

45.2 72 0 
83.2 148 7 
S3. 8 76 0 
76.0 111 0 

110.8 163 0 

54.6 79 0 
f.1.l 99 0 

85.4 110 1 
33.0 81 0 
86.4 112 0 

84.2 114- 0 
50.6 68 0 

108.9 115 0 

g9_9 t 13 0 
67.4 98 0 
96.2 144 0 
64-.0 106 0 
40.2 63 0 

36.2 71 0 
~l.4- 81 0 
9S.5 15t 0 

129.4 174 0 

45.8 70 0 
70.7 '4- 0 so., 91 0 
ff1.7 127 
47.0 77 0 

4-8. 1 77 0 
'46.1 79 0 
48.2 68 0 
75.0 114 0 
91.8 • 0 
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56,3 98 0 
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Q. OI .. ::, llO u ::> Vl -QI 0 ... I :c ,. 
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C 0 :, a -,:, Ill Cl z QI ..... -- Q) <, .... ,_ 
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• c,, 0 C, ·.: -a> z CD C) ·--I - - -,__ __ 

10 75 62 477.1 
8 92 116 553.4 
1 IS9 104 451.7 

9 95 e4 478.3 
11 75 • 55J .3 

10 X 44-0 .9 
8 X S35.4 

14 X ~55.7 

10 153 • 9 X 337.8 
12 X 497.1 
8 X 466.3 
11 135 89 318.4 

X 
11 121 85 346.6 
11 65 74 500.9 

,s X 399.1 

13 102 85 430.5 
12 128 • 360.1 
14 X 410.9 
8 X 387.3 

10 X s-49.7 

9 QO * 494-.0 • X 299.7 
12 147 101 323.7 
18 108 91 382.4 

X 

8 X 497.4 
12 106 86 4-21.9 
7 103 80 462.6 
11 X 468.5 
7 285.5 

e X 339.9 
8 280.4 
11 X 350.4-
t X 380.7 

15 X • 4-46.1 

16 102 76 34-9.6 
10 X 291.2 

, 
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Temperaturt C 
1 ! 

0 
E - ... 
0 -C E 0 I E E I) 

C i • C -I e 0 0 - • C, :;:; "O 0. C .s 0 C ·2 0 I) :I V, 
0 .. 0.. - ct 

0 -z C -~ 0 J:: J:: 
0 0 - 1:11 

E C :;:; "O J:: Ct ·c C -STATION ,g 'e 
(I) 0 :I •• C m -0 'ii. 0 0 0 c., ... .. ., 

g E - E l E Cit >- C E E C 0 :I 
C :, f 0 0 0 ',:, V> 0 

E E z z - - z C l ·;; .... ! .... • 0 .c. -¥ ·c 0 0 0 0 . ' 0, 0 0 :i C C 0 ·c 2 0 2 (I) lo( lo( (I) z ID lo( 

QUEBEC 

BA60TVILL£ 4.8 -0.5 20.3 - 4.4 6.4 54 88.9 123 12 )( 
BAIE COMEAU 4.3 o.o 12.9 -6.5 3.4 55 95.5 106 14 129 • BLANC SAIILON 4,4 o., 15.7 -6.8 4.2 46 1,0.0 163 0 12 115 • CHIIIOUGAMAU 1.7 -0.9 17.1 -8.3 34.8 1,0 67.6 78 ' 13 63 ee 
GASP£ 6.0 0.2 18.8 -7.2 1.2 24 116,0 126 0 9 139 • 
INUkJUAK -1.2 -o.8 6.5 -9.5 65.8 299 57.2 124 7 f7 ee 
kUUJJUAQ -0.9 o.o 10.2 -8.0 34.8 127 ~2.4 107 1 15 39 79 
KUWJUARAPIK 1.4 -0.6 9.4 -5.0 80.8 295 60.8 82 l 18 68 145 
LA GIANOE RIVIERE -0.1 • 11.4 -7.4 42.7 • 38.7 • 5 16 62 • MANIWAKI 4.5 -2.0 20.3 -5.9 9.4 229 87.4 121 0 11 91 75 

MAlAGAMI 1.3 -1.7 16.6 -10.5 55.4 322 96.0 155 1 10 78 83 
MONT JOU 6.5 0.8 21.2 -4.2 3.6 48 106.6 140 0 13 148 127 
MONTREAL INT'l 7.6 -1. t 20.1 -•.1 0.4 23 56.9 75 0 9 141 103 
MONTREAL M INT'L 6.2 • 20.0 -4.9 3.4 • 73.0 • 0 11 148 • NATASHQUAN S.1 ,.o 13.9 -5.6 2,6 66 162.6 150 2 9 130 100 

QUf'.l[C 6.0 -0.6 l0.3 -4.6 0.4 • 135.8 149 0 14 127 109 
ROl!RVAL 5.2 0.0 22.1 -5.3 11.4 112 109.4 171 0 11 ,o, • SCHEFFERVIU£ -1.2 0.2 13.1 -10.3 4-4.6 98 56.8 75 2 12 70 • SEPT-IUS 4.2 0.6 14.0 -6.3 1.6 15 113,4, 117 0 11 f34 106 SHEABAOOKE 5.9 -0.7 23.2 -7.5 8.0 142 117.1 134 0 11 130 • 
STt AIATltE OD MONTI 4.3 -1. , 1t.1 -5.0 e.o u,, 87.2 98 0 12 117 91 
ST-HUBERT 6.8 -u 20.1 -5.6 1.8 100 59.2 76 0 10 • VAL D'OR 2.7 -1.9 18.4 -6.9 13.6 93 68.6 83 0 11 96 I07 

NEW BRUNSWICK 

CHARU> 5.9 o. 1 17.7 - 5.3 n.3 87 0 12 157 122 
CHATHAM 7.3 0.2 20.1 -5.8 92.O 96 0 9 156 IOt 
ntmtRICTON 7.4 -0.1 20.8 -5.5 0.0 69.9 71 0 10 Ml • MONClON 8.4 0.8 2D.5 -4.3 0.0 95.1 H 0 9 174 122 
SAINT JOHN 8.1 0.5 19.9 -3.9 143.5 112 0 12 m . 121 
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NOVA SCOTIA 

GREENWOOD 8.8 0.2 22.0 -3.5 
407.9 HALIFAX INT1L 9.1 0.5 19.4 -0.9 0.0 
423.0 SA8l! ISLAND 12.2 0.7 20.3 2.7 o.o 

SHEARWATER 9.6 0.1 18.0 -1.0 0.0 
505.0 SYDNEY 9.0 0.6 20.2 -1.6 0.0 
372.8 

592.9 YARMOUTH 9.5 0.0 19.2 -1.6 o.o 
585.9 
362.5 
562.4 rs~~6 EDWARD 
4f7.4 

516.4 CHARLOTTETOH 8.7 0.6 20.0 -1.2 0.0 
356.9 SUMMERSIDE 9.1 0.5 20.5 -0.9 0.2 10 
321.2 

366.3 NEWFOUNDLAND 
399.8 

371.9 
506.4 
592.9 

BATllE HARllOUII 4.l o. 1 111.6 -6.0 11.0 297 
BONAVISTA 8.8 1.6 20.5 -0.6 0.0 

428.8 BVRGEO 8.2 1. 1 11., -1.3 o.o 
375.6 CARTWRIGHT 4.7 1.6 14.4 -3.5 1.2 10 

424.3 CHURCHILL FALLS 0.6 0.7 1,.0 -10.4 34.8 14 
344.t COMFORT COVE 7.3 1.3 21.4 -2.4- 1.0 1 
~8.2 DANIEL'S HARBOUR 7.8 1.9 19.9 0.5 o.o 

DEER LAKE 6.9 1.6 23.2 -7.0 0.0 
GANOERINT'L 7.7 1.7 21.t -2.7 1.0 8 

GOOSE 4.1 1.4 14.8 -4.8 2.6 10 
375.0 PORT-AUX-BASQUES 7.9 0.9 16.1 -o.e o.o 
329.8 ST ANTHONY 
329.2 ST JOHN'S 9.0 2.1 24.6 -2.0 
2t7.6 ST LAWRENCE 9.1 1.9 20.5 -1.8 0.0 
306.5 

STEPHENVILLE 9.0 2.0 20.9 0.5 
WABUSH LAKE -0.1 0.6 13.3 -13.1 50,4 100 
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193.5 157 0 
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122,8 158 0 
77.8 76 0 
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129.i 180 0 

11,., 131 2 
96.6 87 0 
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183.4 164 
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"O V> 0 z • - - -» 0 £. - & 0 
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i-t 140 116 180.8 
13 146 92 25t.9 
1S M6 110 278.2 

10 156 104 264.4 

13 )l 288.4 
10 133 100 ffl.2 

X 
11 X 409.8 
12 X 285.3 
16 • 303.5 
14 104 116 414.0 

17 76 114 539.l 
14 X 3)0.3 
15 110 131 314.6 
16 )l 346.t 
13 119 107 311.1 

11 108 115 4)0.8 
15 105 • 313.4 
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16 J( • 
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AGROCUMATOLOGICAL STATIONS 

Temperature C e 
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C -e 0 0 -:;:; V -0 • E .; 2 C ·u ,_ 
u :, a.. ... 0 0 - d: z C ·v 0 .c 
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., 'U .c .» 0 ct C ..... C STATION 0 - . - :, ;. ::.c ,_ .. . i:i. 0 0 - ... 1/t llt • E - ·c::; E c,, >. C 0 E ,_ 
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C :, :> 0 0 0 V .._ en • z E E -o -C ... 
0 • ~E .J;; CD ·- ·c -0 - 0 - 0 0 0' .. - 0 2 C C 0 .... ·;;: 2 i5 2 V) V) zo CD 
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~~IBti,A 
AGASSIZ 12.1 1.2 "IT.!, 0.0 
KAMLOOPS 

0.0 27.6 1'5 0 5 184 

SIDNEl 11.9 • 27.0 3.0 0 .0 9.8 • 0 3 ,~e 
SUIIIMERLAND 9.7 0.7 24.0 0 .0 0 .0 4.0 23 0 2 198 ; 

ALBERT" 
BEAVERLOD6E 6.0 1.6 27.0 -9.0 
El.LERSUE 

0.0 12.0 42 0 4 159 

f'ORT VERMIWON 
LACOMBE 5.6 0.4J 29.0 -9.0 
LfTltBRIDGE 

1.5 6 .1 35 . 0 3 207 

VAUXHAU 
VEGREVILLE S.4 1.3 28.0 -12.5 0.0 0.7 5 ·O 0 

SASKATCHEWAN 
INDIANHEAD 4.0 -1.3 28.5 -10.0 2.4 10.4 42 0 ' MElfOllT 2.9 -1.3 25.5 -e.o 27.2 39.4 149 0 8 121 REGINA 3.3 -1.2 29.0 -13 .0 3.0 13.2 72 0 4 SASKATOON 5.0 -0.2 26.0 -6.5 3.1 11.3 65 0 3 135 SCOTT 4.0 -0.2 26.0 -11 .0 s.o 6.3 46 0 2 176 SWIFT CURRENT SOUTH 6.0 0. 1 28.5 -13.0 3.0 6.0 37 0 4 185 

MANITOBA . 
BRANDON 4.1 -1.5 26.4 -10.7 6.2 16.2 59 : 0 11 
CU:NUA 3,0 -2.8 21.5 -12.0 13.0 37.2 99 i· 8 158 MORDEN 5.1 -1.9 24.0 -10.0 8.6 18.6 59 4 161 

ONTARIO 
DELHI 6.7 -3.2 20.0 -6.5 TR 835 111 0 12 143 El.ORA 6.0 -2.5 19.0 -3.0 0.0 79.4 120 0 13 

- -
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Degree days 
above 5 C 

Temperature C e Degree doys - above 5 C .c -C: E 0 
E E 
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£ c C 
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• .E. C 
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E E 0 C: ·u ... - Cl> ::, - 'ii. 41 0 0 - ct .s:: z C ·u 0 0 -E ,:, s= ... .... a: C: .... 
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220.1 2713.6 GUELPH 6.0 -3.1 20. I -5.J o.o 74.0 101 0 13 128 53.2 2on.6 

216.5 2086.3 
147.9 249'4-.4 

HARROW 8.5 -2.7 20.0 -1.0 o.o 66.6 119 0 142 159 111.9 2652. 3 
KAPUSKASIHG 1.9 -2.7 19.0 -11.5 32.0 84.5 113 0 13 76 40.8 1486.8 
MERIVALE 
OTTAWA 6.7 - 1.8 19.8 -5.3 4.2 61.1 to 0 11 128 n .9 21n.t 
SMITHFIELD 7.5 -u 18.~ -3.5 0.0 59.1 73 0 11 88 .5 2328.7 

66.8 1385.6 
VINE.LAND STATION 8.5 -2.5 19.~ -2.2 
WOOOSLEE 

o.o 51.8 88 0 10 138 110.1 2376.9 

56.0 1391.5 
QUEBEC 

68.9 1526.8 

LA POCATIERE 6. 8 -0.1 17.5 -3.0 0.0 74.4 ICM 0 8 146 68.1 1623.1 
L1ASSUMPTION 6.8 -1.2 19.~ -6.0 1.0 66.4 83 0 10 119 77.0 2001.5 
LENNOXVILLE 
NORMANDIN 3.7 -0.9 18.0 -e.o 18.0 
ST. AUGUSTIN 

n .4 130 0 9 107 31.1 1407.2 

STE CLOTHILDE 6.8 
45. 0 1894.5 

-1.5 21.0 -7.0 o.o 56.4 68 0 9 133 77.7 2059.0 

35. 0 1665.0 
26.J 1747.3 

NEW BRUNSWICK 

• 1899.0 
62.-4 15915.4-

FREOERICTOt4 7.9 0 .2 21.0 -4.5 o.o 71.3 71 0 11 147 106.5 1678.9 

80.8 1890.7 NOVA SCOTIA 

. 50.8 1965.0 

KEHTVILLE 10.0 0.9 26.0 -2.0 o.o 109.3 107 0 14 151 159.1 1899.6 
NAPPAN 9 .6 1.3 19.0 -5.5 0.0 119 .7 118 0 9 161 136.5 1721.S 

30.0 1943.3 
62.5 2203.5 fsR~~fi~ EDWARD 

CHARLOTTETOWN 9.4 0.7 20.0 -2.0 TR 139.0 134 0 13 148 138.8 1734.2 

70. 3 2268.3 
NEWFOUNDLAND 

49.7 1965.0 ST. JOHN'S WEST 9.3 2.2 23.0 -4.0 0.0 102.e 71 0 11 102 140.5 1234.1 
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