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MllJSS 1HE COlltTRY 

Vulcan and Narttweat Territories 

In the nortt"Mest, cool shcwery 
weather was evident during the mid-
dle of the month, othen,ise it was 
seasonably warm. Ch August 23, 
Dawson set a new lOri monthly tem-
perature record of -8.4•c. Ice con-
ditions in the Beaufort were very 
f av curable. The eastern Arctic was 
s tornv and wet. Frobisher establish-
ed a new August precipitation record 
of 129. 6 mm, more than twice the 
norna 1. Freeze-up has beg.Jn in the 
hi(jl Arctic, and supply ships failed 
to reach Eureka. The cruise ship 
'World Discoverer' was not success-
ful in its attenp t thrrugh the 
northwest passage. By the end of the 
month, autunn colrurs were ablaze in 
the Yukon and Northwest Territories; 
sno, falls were comnnn place in the 
~ctic. · 

Britiah Coh..,,la 

It was a near perfect month, 
with above norne 1 tenperatures, 
li<jlt precipitation and plenty of 
sunshine most everywhere, just the 
way vacationers would like sunner to 
be. In the sou tt-r.re st, Lytton esta-
b lished a new hicjl mean teltl)erature 
record for the month of ftugust. 
Ra inf alls, rostly in the form of 
sho,ers were li<j, t, and several new 
lcw ronthly precipitation record3 
were set in the Peace River District 
and in the southwest, partirularly 
along the coast. Victoria received 
no precipitation all month, while 
Vancruver had only a trace. ~w 
record3 for conserutive days wi thrut 
precipitation were established at 
Victoria and Namaimo, 45 days from 
July 18, inclusive, exceeding the 
old record of 38 days. At Vancruver, 
the sane 45 day stretch was only the 
second longest, the record being 58 
days set in 195L Hours of sunshine 
were we 11 above norne 1, and in some 
cases nearly dol.ble. 

Canada 
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PER CENT OF NORMAL 
PRECIPITATION 

AUGUST 1986 

TOTAL PRECIPITATION 
(mm) 

AUGUST 1986 

Prairie Provinces 

August was a fine month, and 
especially we leaned by the farming 
coml'lJnity. 5.Jnshine was awndant. 
Tefll)eratures were we 11 above norne l 
in the west, but closer to nornel in 
the east. The merrury at Estevan 
reached a record breaking 36•c on 
the 19th. Widely scattered early 
fros ts ocru rred across northern 
agrirultural districts dJring the 
latter part of the month. A daily 
tenperature record of -1·c was set 
at Wynyard on the 26th. It was an 
especially dry month in the swthern 
agrirultural districts, with mostly 
scattered shcwe r and thunderstorm 
activity. Severe weather, including 
hail and tornadoes, moved across 
swthern Manitoba on August 19. By 
month's end, harvesting operations 
were we 11 undeiway thrwghwt the 
region. 

(ntarlo 

It was a less than an ideal 
month across southern Ontario. It 
will be especially remembered for 
the record heavy rainfalls, which 
inundated the south, and the severe 
hail storm which struck the Holland 
Marsh and the Niagara fruit belt on 
August 1, causing heavy crq:> losses. 
The first two weeks of the month 
were predomi. nantly unsettled and 
wet, with rain alnost everyday. 
Heaviest rainfalls ocrurred in the 
Toronto area and near the north 
shore of Lake Ontario on August 15 
and during the ni{jlt of August 26. 
On each occasion, in just a matter 
of hw rs ne localities received 
between 70 and 100 millimetres of 
rain. The intensity of dompours 
were astwndi.ng, and can be e~ected 
to ocrur once every 50 years. Need-
less to say there was widespread 
flooding in and arrund Toronto. 
Toronto recorded 186. 9 mm of rain 
this month, making this the second 
wettest August in 147 years, next 
only to 1915, when 266. 8 mm was 
recorded. North of Toronto, totals 
for the month we re as hi{jl as 270 
mm, neking this the wettest sunmer 
in 58 years. Despite the rainfalls, 
total hwrs of sunshine were ne_ar 
seasonal va h.Jes across the province. 
Surprisingly it was nuch drier 
across northern Ontario, where tem-
pertures averaged near name 1. 
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The.re was little il'll)rovement 
to en otherwise cold and wet sun-
me r; the coolest since 198~ 
Weekend3 seemed to be especially 
unsettled and wet. Heavy sho,,ers 
and thunders tome, sone in the 
seve re category, were a comron 
phenonena during the first half of 
the month. Golfball sized hail was 
reported on a number of occasions 
in the south. Heavy do,,npours on 
August 15, prod.Jced 45 mm of rain 
in the southwest. A tornado was 
observed near Maniwaki the same 
day. Heavy reins of up to 100 mm 
drenched the St. Lawrence Valley 
during the ~<eek of the 19th. 
Thirty degree reedin<.J3 early in 
the month were short live~ when 
Arctic air covered the province 
later in the period, giving sunny 
but unseasonably cool weather. 
Widespread frost was reported in 
agriwl tural districts the final 
week of the month. lhe seasons 
first sno, fell ocwrred across 
northern locations. 

Atlantic Provincea 

In the Me r it ime s, it we s 
clrudy end cool overall, especial-
ly wring the latter half of the 
month. On August 29, Cherlo set a 
new roonthly mi.ninum terrpereture 
record of -0. l •c. With a few ex-
ceptions, rainfall in Nova Scotia 
and Prince Edward Island was 
lig,t. In contrast it was the 
wettest August et Olarlo in 19 
years. Tropical storm 0, ar ley, 
which passed south of Nova Scotia 
on the 19th, dumped heavy rain on 
Atlantic coastal comnunities; 
luckily wind3 in excess of 100 
km.A, remained offshore. ~ble 
Island reported the second hig,est 
August rainfall, 255. 2 mm, since 
record3 be(J:ln in 1891. S •. mshine 
was deficient everywhere. At 
Char lo and Summerside it was the 
clrudiest August on record. In 
Newfoundland it was a relatively 
pleasant month, with dry season-
ably warm weather. Precipitation 
was especially lig,t in Labrador, 
with tenperatures on a nunber of 
occasions reaching JO-C. Chly 
western sections were clrudier 
than nol"ft81, and have also e>q>eri-
enced their first snooal 1. 

3B 

CLIMATIC EXTREMES IN CANADA - AUGUST 1916 

MEAN T EWERATURE: 
WARt-CST 

COLDEST 

HIGHEST T EWER A TUR E : 

LCMEST TEM'ERATmE: 

HEN IEST PRECIPITATION: 

HEN IEST SNCWFALL: 

DEEPEST SNCM ON THE GROUND 
ON AUGUST 31st, 1986= 

GREATEST NLJ.1BER Of BRIGHT 
SUNSHINE Homs: 

LYTTON, BC 

t«lULD BAY, NWT 

LYTTON, BC 

RESOLUTE, NWT 

SAEl.E I SLANO, NS 

Cff>E DYER, NWT 

ALERT/EUR0<A, NWT 

VICTORIA GONZ. HTS, BC 

EXTRADIIDINAIY HIGH GREAT LAKE WATER LEVELS 

24. 1 ·c 

o. 5•c 

38. 1 • c 
-6.9·c 

255. 2 mm 

16.2 cm 

1.0 cm 

356 hrurs 

Record hicjl water levels the last few years have been slo,,ly 
swallo,ing up beaches and shoreline properties, threatening many 
hones and cottages. All of the Great Lakes are affected, but this is 
especially true for Lake Erie, Lake Huron and Georgi.an Bay, where the 
outflo,, of water cannot be controlled. Water levels on Lake Huron and 
Georgi.an Bay were 16 cm above that of one year earlier, and are 78 cm 
above the long term average. The b~ane is put on the heavy precipita-
tion that has been e>q>erienced over the last f e, years, resulting in 
a domino effect. Total precipitation last year was 26 per cent above 
the long term mean, or in other wor~, 1,025 mm, up from the nornel 
of 812 mm per year. Cooler tenperatures have also meant less evapora-
tion. 

Lakeshore residents have had to build steel and concrete retain-
ing walls, or have piled large brulders against their bad< steps. 
Wasage Beach, at the extreme south end of Georgi.an Bay, end the long-
est fresh water beach in the worl~ has especially been affected. 
Long time residents say they have lost 60 metres of white sardy beech 
in 20 years. In just the last two years, 9 metres of beach has been 
swallcwed up by the surf. Beach Front Drive, once a san~ beach road 
JO metres wide, is new a reinforced paved road half that width, and 
only half a metre above the water. Several times this past month, 
strong northwest wince pushed breakers, alrost two metres hig,, onto 
the roact..ay, where cars had to slosh thrrugh. The waves collapsed 
more shoreline, end lapped against stores and cottages of the to,,n. 
It will be even worse the next few months, when winter storns set in 
before the Lakes have a chance to freeze. 

The Canadian and U.S. goverrments have set up an International 
Joint Comni. ssion to recomnend metro cs for controlling lake levels, 
but the stuiy will not be conpleted for another 3 years. In the mean 
time, Environnent Canada is operating emergency water level forecast 
centres to provide emergency information to the publi c 
(l-800-265-5036). Also, weather warnin<.J3 are issued reg.Jlarly, whe~ 
ever mother nature decides not to co-operate. 
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Values equa l percentage of normal 

. 
t::;:;:;:;:;:;:3 Less than or equal to 95% of normal 
1Fi?~~'l] More than or equal to 105% of normal 

Values equal percentage of normal 
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D A Y S 

GROWING DEGREE-DAYS 

AUGUST 1986 

GROWING DEGREE-DAYS 
SEASONAL TOT AL 

TO END OF 

AUGUST 1986 

. 
SEASOIIAL TOTAL (I=" GROlflll. 

1986 

BIUTISH COUIIBIA 
lbbots ford 1633 
Kamloq1s 1981 
Penticton 1889 
Prince George 962 
Vanco1.Ner 1616 
Victoria 1453 

Al.BERTA 
Calgary 1266 
Edmonton Hun. 1402 
Grande Prairie 1178 
Lethbrid(J! 1527 
Peace River 1204 
SASKATCIEfAN 
fstevan 
Prince Albert 
fegina 
Saskatoon 
Swift Current 
MANITIBA 
Erandon 
Churchill 
Diuphin 
\tfi.nnipeg 

OIITAIUO 
London 
Mount Forest 
~rth Bey 
lltawa 
Thunder Bay 
Toronto 
Trenton 
\t.ndsor , 
QIOfC 
EBie Coneau 
Haniwaki 
H>ntre'al 
~ebec 
fept-lles 
Sherbrod<e 

NEV BRUNSWICK 
Char lo 
Fredericton 
Mmcton 
NOVA SCOTIA 

1634 
1348 
1547 
1461 
1439 

1436 
521 

1429 
1657 

1760 
1524 
1407 
1782 
1326 
1788 
1755 
2119 

908 
1409 
1746 
1403 
876 

1452 

1158 
1386 
1302 

S)dney 1097 
Truro 1242 
Ya rmruth 1232 
PRlll:E EDIIAID ISi NI> 
Charlotteto~ 1270 
NDIFOIIIJLAII) 
Ginder 
St. John's 
3:ephenville 

1038 
918 

1090 

1556 
1941 
1866 

808 
1536 
1389 

1251 
1363 
1203 
1512 
1167 

1585 
1230 
1436 
1413 
1432 

1334 
525 

1284 
1509 

1778 
1419 
1365 
1714 
1209 
1696 
1685 
2112 

949 
1395 
1700 
1459 
946 

1396 

1232 
1471 
1343 

1212 
1265 
1197 

1318 

102 7 
927 

1079 

1469 
1872 
1871 

960 
1548 
1417 

1158 
1197 
1160 
1424 
1124 

1559 
1278 
1430 
1425 
1397 

1448 
.525 

1392 
1534 

1745 
1393 
1457 
1700 
1223 
1756 
1739 
2009 

1008 
1374 
1759 
1467 
905 

1552 

1262 
1470 
1358 

1195 
1242 
1185 

1276 

1022 
898 

1034 
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ATMOSPHERIC C I R C U L A T I O N 
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50- KPA HOGHTS 
5-DAYMEAN 

13.09.86 TO 17.09.86 
CONTOUR INlrRVAL 5 (DAM) 
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~an 50 kPa heicj'lt anonely (dam) 
September 13 to September 17, 1986 

M!an 50 kPaheicjlts (dam) 
September 13 to September 17, 1986 

The mean upper leve 1 cirrula-
tion for the month of August 1986 
ended the anrua 1 sunne r warming 
eye le. lhe gradient of fl0t was 
more constant than the previrus 
month, when two separate cirrula-
tion strem,s could be identified. 
The re we re, however, seve ra 1 
heig,t anonelies detel'ff\i.ned from 
the monthly climatic mean. 

The position of the long wave 
trrugh over eastern Canada, whidl 
had retrogressed 10 to 15 degrees 
westward at hicj, latitwes in 
July, persisted and extended 

1£.AN 50 kPa CIICII ATION 
&e9et; 1916 

southward in August. Even thwgh 
the gecpotential hei(jlts were near 
nornB l in the vicinity of this 
trrugh, it was a more pronrunced 
feature than d.Jring :lJly. This can 
be e~lained by the merging of the 
polar and maritime fl0t stresns, 
the deepening of the polar vortex 
and the appearance of a weak rid(}! 
over the north Atlantic. Also, a 
Pacific ridge over western Canada 
contrib.Jted to the intensifica-
t ion of the central trrugh and a 
tig-1tening of the gradient across 
the crun try. 

Positive hei(jl t anooe lies we re 
situated over the west and north-
east, with bel0t nornBl hei(jlts 
over the rest of the country. 
Correspondingly, above and bel0t 
nornel teq::,erature regimes were 
associated with these respective 
anone lies. 

Be l0t nol'fflB 1 precipitation 
ocrurred in the vicinity of the 
positive heicj,t anonelies. Large 
positive precipitation anonelies 
ocrurred over Ontario and Q.JB:lec 
just to the east of the axis of 
the me an t rrugh. 
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ATMOSPHERIC CIRCULATION 
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50 kPa 45° Z = 580 DAM 
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50 kPa 65°N Z = 550 DAM 
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Time-longitu:ie 1-bvno"ller diagram of 50 kPa heicjlts 
at latitu:tes 45.N and 65.N 
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Haan 50 kPa heig,t anomaly (dam) 
August 1986 
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50 - KPA HDGHTS 
31- DAY MEAN 

01.08.86 TO 31.08.86 
,_.~~l'il--H CONTOUR INl[RVAL 5 (DAM) 

< 

t-t!an 50 kPa heig,ts (dam) 
August 1986 



Along the East coast, the ice 
season started earlier than nor-
mal, with cold tenperatures in 
November and December. lhe ice 
cover then contirued to be more 
extensive then usual thrrugh the 
rest of the winter except along 
the Labrador coast. Exceptionally 
warm tefl\'.)eretures, during the last 
three weeks of April and the be-
ginning of May, red.Iced ice cover-
age significantly. The ice 
thrrughout most of the Gulf of St. 
Lawrence melted quickly in early 
Mey, about a week or two ahead of 
norne 1, but in the northeast arm 
of the Gulf the ice persisted 2 to 
J weeks longer than nornel, alroost 
near the end of Mey. The norne 1 
northerly to northwesterly winch, 
which push the ice soutl'Mard along 
the Labrador coast into east New-
foundland waters, did not mater-
ialize in ~ril and May. As a 
result, by the end of May, t~e 
peck ice cleared south of Goose 
Bay, nuch earlier than nornel. 
According to statistics, this 
ehruld ocrur this early only once 
in about eveiy ten years. 

No..alllber 111111 Decalt,er ••• 
With tenperatures 1 to 2 degrees 
celsius belo, norne 1, ice formed 
early, and by mid-December ice was 
forming along the southern 
Labrador coast and as fer south as 
Notre Dame Bay. The pack is nor-
mally north of Cartwricjlt at this 
time in the season. 
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ICE COll>ITIIIIS II EASTEIIII CMM>IAN WATERS 
WIIITER 1915/16 

Brian Veale 
Ice forecasting Central cttawa 

January • • • Tenperatures 
were near or slicj'ltly above nornel 
over eastern r.anadian waters. 
However, because of the early 
start to the season there was 
still more ice coverage than nor-
ne 1. tbderate northeasterly winm 
blew over the Gulf thrrughout the 
month, causing a considerable 
amount of ice pressure within 
abrut 100 km of the west coast of 
Newfoundland by mid-month. Prob-
lens were also encruntered in 
Cabot Strait between Cape North 
and Cape Ray. tt>derate westerly 
to soutt-r,esterly winch in southern 
Labrador and east Newfoundland 
areas kept the main pad< generally 
offshore, and veiy few problene 
were reported. 

••• Near nornel 
tenperatures acconp anied a moder-
ate northerly cirrulation over the 
Gulf and along the Labrador coast, 
and a moderate norttMesterly flo, 
off Newfrundlanc1 s east coast. The 
pack was thus a little narro,er 
than usual along the Labrador 
coast, bJt it extended farther 
southeastwarch than nornel. At the 
end of the month, it extended as 
far as 400 km east-southeast of 
St. John's. lhe G.Jlf was ice. 
covered, as is norne 1, but pres-
sure contirued to give trruble to 
shipping along the west Newfound-
land coast and in Cabot Strait for 
most of the month. Ice f ran Cabot 
Strait also extended farther sruth 

FEATURE 

and east than norne 1, reaching as 
far as 40 l<ln north of ~ble 
Island. 

March • • • Generally , reao-
in93 were abrut 2·c belcw nornel, 
with a lig,t westerly flo, over 
the Gulf, and a moderate westerly 
cirwlation off eastern Newfrund-
land. The ice pressure eased along 
the west coast of Newfrundland and 
in Cabot Strait, but some ice 
briefly reached as fer east as 
St. Pierre. lhe pack ice still 
extended further southeast than 
nornel off the Newfoundland coast, 
but the winch kept the ice genel'-
ally offshore. 

r 
TENTHS OF ICE COVER 
Dl,OEt.tES DE GLACE --4.~.......-----f~-
·. •• · OPEN WATER 
· · · EAU U8RE 

April . • . The- first week 
contirued cool, but the last three 
weeks were nuch warmer than nor-
ma 1, so that the month averaged 
out to be abrut 2 to 4 degrees 

• • • cant1nued on page 11. 
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CLIMATE CHANGE AND VARIABILITY 
prepared by 

Comnunications Directorate 

fetreat of the fchabasca Glacier, Alberta, from 1965 to 1979 (inset). Such nelting back of glaciers may become 
a world wide phenonenon if future global warming ocwrs as anticipated. 

One thousand years ago, 
Viking ad\Jenturers established two 
colonies of pioneer farners along 
the south-west coast of Greenland. 
At its peak, this thriving co~ 
nunity nunbered sone 5,000 souls, 
sustained on the fruits of the 
land, including cereal crcps, 
supplemented with ab.Jndant catches 
of cod. 11Jr ing this period the 
Viking3 becane the first Eur(l)ean 
explorers of our Canadian Arctic. 
There they found Inuit fsnilies 
settled on Ellesnere Island and in 
northern Greenland. In the sunrrer, 
sea ice melted bad< to north of 
80°N, and the treeline was 100 km 
further north than today. four 
hundred years later the Viking 
colonies had conpletely disappear-
ed, perne frost had increased its 
grasp on the farmland, ice one 
again chd<ed the sea rrutes and 
the Inuit pe(l)le had retreated 

sruttltlard. The primary cause of 
this change was global decrease in 
average tenperature of abrut 1 •c. 

The Viking saga illustrates 
the changing nature of our climate 
and its influence on past soci-
eties. tural clime tic forces, 
such as particles from major vol-
canic eruptions, changes in the 
earth's orbit and variations in 
the ener~ from the sun, are con-
stantly at worl< cooling or warming 
the earth's surf ace. &.ch changes 
in turn alter the earth's regional 
and global clime tes on varying 
time scales of years to neny 
centuries. 

A recent exalfl)le of the cli-
me te change of a region is the 
shift to desert in the Sahel re-
gion of Africa, which contrib.Jted 
to the starvation of many of its 
inhabi tents. lhe ice ages which 
have recurred throughout the 
earth's history, the most recent 

of which ended only 10,000 years 
ago, are exalfl)les of long term 
climate change on a global scale. 
There is new gr01ing concern that 
nen hineelf is becoming the cause 
of a nejor shift in global cli-
ne te, possibly within the next 50 
years. 

The ilfl) o rt a nee of climate and 
climate change to man cannot be 
overstated. Cl.Jr food sources de-
pend critically on climate. It is 
an iffl,ortant determinant of rur 
energy consunp tion. Long-term 
clime te change cruld have serirus 
i~acts on our forest indJstries. 
Even what we do in our leisure 
time is influenced considerably by 
climate. Perhaps more than in 
other nations, Canadians are aware 
of clime te and weather since our 
northern location and extensive 
landness can prod.Jee both extreme 
and hig,ly variable conditions. 



500 

-E 
E -..J 
..J 400 ct u.. z 
-i 

300 

1905 

98 
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Variations in anrual precipitation can affect prairie crq> yielce. Note the dry period in the 193ls and the 
wet years in the early '50s. 
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The Variability or Cll•te 

On a day-to-day scale, weath-
er varies a great deal. The pro-
gression of the seasons brin93 
even greater changes and one year 
can be quite dissimilar from the 
next. The weather in one area can 
be different as well from that of 
near~ localities. 

Climate can be described as 
the weather conditions that nor-
mally ocwr in a region, over a 
period of JO or inore years. This 
enables us to describe average 
temperature and precipitation 
values for a partiwlar day, inonth 
or season. The variability of the 
weather is also disrussed in rela-
tion to this mean value. These two 
pieces of infol'ffBtion, put to-
gether, can define the climate of 
a region. 

Variability is inore iq>ortant 
than one micjlt first thiri<. In a 
hicjlly variable climate one micjlt 
rarely e~erience an "average" day 
or s~ason as the weather condi-
tions swing from one extreme to 
another. This sort of climate is 
one, for e~le, in which the 
ocwrrence of late spring and 
early fall frosts would provide 
fal'llera with a grcwing season 

hich cruld vary greatly from year 
~e to year. Crop selection and the 

tilling for planting would then be 
di ffiaJl t to decide upon. 

18re The climate of a region is 
~r aid to change when there is an 
ii\'8 p•rd or dOi1nward trend in aver-r, ge conditions or variabill ty over 

nu.ber of years. 

What Methoda are uaed to Detect 
Cll•te Change? 

Over the past 100 years the 
networl< of meteorological obserY-
ing stations in Canada has e~and-
ed considerably. lhese stations 
give detailed inf Ol'ffB tion abru t 
temperature and precipitation 
which can be used to detect cli-
me te changes. 

tl.Jr kncwledge of climate 
prior to the establishnent of the 
meteorological networl< is based on 
a variety of recorce, inch.Jding 
ship ,1093, recorce of corn or 
wheat yielce over ma~ . years and 
ltldson Bey Conp a~ recorce from 
trading posts established during 
the 17th, 18th and 19th centuries 
across northern Canada. 

Nature, hoi,ever, supplies its 
oi,n recorce of what has happened 
in the distant past. The Athabaska 
Tar Sance, which are estimated to 
be the world's largest oil reser-
voir, are evidence of a . past warm-
er and wetter clime te. Pollen, 
tree rin93, and the fossils of 
plants and animals all provide 
infol'ffBtion that can be used to 
reconstruct past climates. lhe 
land itself can give clues of past 
climates, such as the pathways dug 
by glaciers. 

These information srurces 
S"'=Jgest that the difference in the 
mean anrual tenperature over the 
hemisphere between the ice ages 
and the warmer perioce in between 
is actually only abrut 6• C. Yet 
such changes can conp letely change 
the nature of the earth's surf ace. 

1he Caueee of Cliaate Change 

Natural forces are constantly 
at worl< to change our climate. 
Some are large and change on time 
scales of mi llenia or longer, 
others are nuch weaker wt can 
cause changes on yearly time 
scales. Now man's activities have 
also becpn to affect climate in a 
major way, possibly overwhelni.ng 
the natural causes within the next 
few decades. 

Clime te itself is the result 
of the interaction between five 
basic conponents: the atmosphere, 
the ocean; land; ice; and biota 
(plants and animals). These com-
ponents not only exchange enerc;)'' 
and moisture in a very conplicated 
fashion, but also eye le inportant 
e lerne nts such as carbon thrrugh 
the system. Thus a change in any 
conponent will effect the entire 
system. 

Natural Cau1ee1 

Clime te can change d.Je to a 
variety of natural causes, such 
as: 

• Olanges in the amount of radia-
tion from the sun. Increased 
solar rutput will result in 
a warmer world, while the 
opposite cruld cause an ice age. 
Even a very sna 11 change in 
radiation of 1/2~ would have 
significant consequences. 

• D.Jst in the hicjl atmosphere from 
volcanic e>q:>losions may result 
in a cooling effect d.Je to 
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increased reflection of the sun's 
rays. For exa"1)le, an eruption in 
T ambora, Indonesia, in 1815, 
appears to have contrib.Jted to 
"the year withrut a sunner" in 
eastern Canada in 1816. 

• Expansion of arctic sea ice 
(which is both an effect and a 
cause of climate change). Ice 
reflects nuch more of the sun's 
rays bad< to space than does the 
open water. Pe a result, cold 
years which create greater 
amounts of ice tend to perpetuate 
themselves. 

• Snow and ice, which build up on 
continents ~ring the winter 
reflect ntJch of the sun's radia-
tion. It has been suggested that 
ice ages cruld not ocrur if the 
earth's land mess were located 
equatoiward, due to the resulting 
lad< of hig, winter reflectivity. 

Variations in clime te, st£h as dry 
and wet years, are reflected in the 
anrual gro,th r in<~ in trees. 

• Olanges in the earth's orbit 
arrund the sun affect the distri-
bution of radiation received from 
the sun. For exa"1)le, depending 
upon the tilt of the earth's 
axis, more radiation cruld be 
received in Canada in winter and 
less in sunner. 

• Continental drift. land nesses 
which drift to different lati-
tudes wi 11 e>q>erience correspond-
ing changes in climate. 

• Conposition of the atmosphere. 
The amount of the sun's radiation 
reaching the earth's surf ace, and 
manner in which the earth's heat 
radiation returns to space are 
determined ma inly by the gaserus 
and partirulate conposition of 
the abnosphere. Some iff1:lortant 
conponents are gases st£h as 
water vapour, carbon dioxide and 
ozone, c lruds, and dJ st. 
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The Enhanced Greenhruse Ef feet 

Some naturally -occurring 
atmospheric gases, st£h as carbon 
dioxide, neke our planet liveable 
by trapping a portion of the sun's 
heat near the surf ace of the earth, 
similar in sone ways to the glass 
in a greenhruse. 

However, rapid nen~de in-
creases in carbon dioxide and other 
trace gases may enhance this natur-
al effect and alter global climate 
in a conp lex way. ~ch changes 
cruld exceed anything e>q>erienced 
in hunan history, possibly as early 
as the year 2030. 

Althrugh the enhancement of 
the greenhruse effect will be man's 
primary effect on climate, other 
activities can also affect our 
climate; partirularly on a regional 
scale: 

• Increase in atmospheric d.lst from 
soil cultivation and destruction 
of plant cover by excessive graz-
ing (red.Jcing the amount of sun-
lig,t and hence causing cooling). 

• Waste heat generation, for exam-
ple, making cities warmer than 
the surrrunding cruntryside. 

• Destruction of vegetation (trq>i-
cal forests are being destr~ed 
at a rate of 110,000 square 
km/year) which changes how the 
sun's rays are reflected from the 
earth's surf ace and add3 carbon 
dioxide to the atmosphere. 

• Building of water diversion sys-
tene and reservoirs such as the 
James Bey project, which ney 
change the amount of evaporation 
and hence local precipitation. 

• Covering of the earth's surf ace 
by ne terials st£h as concrete. 
This increases run-off and evapo-
ration of rainfalL 

One ne thod used to predict 
climate change is thrrugh the 
develq:>ment of conputer models of 
the earth-atmosphere system which 
include such effects as increasing 
carbon dioxide. Such models suggest 
that climate trend3 over the next 
few centuries will be dominated by 
an enhanced greenhruse effect. All 
indicate significant warming within 

the next 50 years, possibly by as 
nuch as an average of 1.5 to 4.5•c 
over the entire earth's surface. 

Althrugh the total amount of 
global precipitation will likely 
increase, rainfall patterns are 
e>q>ected to shift pole.,ard. Th·is 
will result in a probable increase 
in drrught in mid-latitl.de regions 
of the Northern Hemisphere and 
greater moisture in polar regions. 
Sone previrusly lush areas ney 
becorre more desert-like while other 
dry areas may receive increased 
moisture. 

A second method of predicting 
climate is to stl.dy past ex8"1)les 
of clime te change, partirularly 
warm periom. lesults from this 
approach, combined with output from 
conputer models, suggest the warm-
ing of the next few hundred years 
cruld be follo,ed by a long-term 
cooling trend. In 20,000 years nuch 
of Canada cruld again be covered 
with ice. 

It is a mistake, however, to 
vi a., future climate in terns of a 
contiruous warming follo,ed by a 
stea4' cooling. The neny other 
factors affect in g the wo r 1 d' s 
weather are brund to be influen-
tiaL For exanp le, increased vol-
canic activity cruld red.Jee or even 
reverse a warming trend for a 
period of years or even decades. 

What doea Cliaate Change and 
Variability Meal to Canadi_.? 

In a northern cruntry like 
Canada, even small changes in cli-
ne te can have considerable inpacts 
on our lifestyle. Many of our major 
economic activities such as agri-
culture and shipping. can be great-
ly affected by both change and 
variability in the climate. 

The Canadian Climate Progran, 
initiated by Envirorrnent Canada, is 
rurrently co-ordinating the efforts 
of universities, goverrrnent and 
indJstry to gain a fuller unde~ 
standing of the inpact of climate 
change on our nation. Alrea(¥, the 
progran is able to give us a pre-
liminary indication of the effects 
of future changes. For exanple, 
over the next 5·0 years, a warmer 
climate with altered rainfall pat-
terns will have nejor inpacts on 
rur cwntry. Red.Jced rainfall cwld 
nean more frequent drwghts on the 
prairies· and lo,er lake levels on 



the Great Lek.ea. A warmer clime te 
would reaul t ln longer gro,, ing 
seasons for farming, 1n1:>roved 
shipplng in ice-congested waters, 
and lower energ,, demenCB for space 

re heating. 
le Climate variability is with 
Be us today, and can also have a 
ns considerable effect on sensitive 
id ind.Jstriee, and rur day-to-day 

activi t iee. Norma 1 winter condi-
11 tions cruld mean a profitable 
er I season for a ski resort, while a 
ad wi.nter with scant sno,,,, or a short 

cold season crul d bring economi. c 
harCBhip. Wlile the ski resort 

is owner would welcome a late spring, 
comnercial fishermen would have to 

Is delay their first catch until the 
r. ice cleared, and farmers would be 
D- late in planting crops. 
ra Variations in precipitation 
l1 can affect lake levels, causing 
:h erosion of shorelines· in years of 
ed h lg, water, and red.Jct ions in 

hydroelectric power in years of 
lo law levels. RedJced precipitation 

can bring drrught to agrirultural 
lanCB and lt:Mer water levels in 

er reservoirs. 
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••• Ice Condi.ti .. cantinued 

above norma 1. Thus early clearing 
develq,ed in most of the Gulf of 
St. Lawrence, except in the north-
east arm, while the east Newfrund-
land pad< shrari< to a nornel size. 
Just as significant was the lack 
of the normal northwesterly cirw-
lation, rooving the ice from along 
the Labrador coast t<Ma rd north-
east Newfrundland waters. There-
Fore the ice there was not replao-
:!d as it melted. 

May ••• Norml to slig,tly 
:ibove normal tarperatures were 
lrevalent along with very lig,t 
~inCB. Open water develq,ed in the 
;u1f earlier than usual in all 
lreas, except the northeast arm. 
Uong the Labrador coast, from 
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Planning with Clillllte 

We may not be able to control 
whether or not we will have a late 
spring, a winter of heavy sno,, or 
even a warmer climate, but we can 
plan for these events. Allo,,,ance 
for climate variability has al-
rea(¥ been included in the Nation-
al Building Code. All bu ildi.ng:3 in 

6 
0 -

Canada nust conform to its stand-
arm in order to withstand sno,,, 
loaCB on roofs, wind forces on 
structures, and prolonged heat or 
cold. A wide range of other eco-
nomi. c and social activities cruld 
benefit from similar considera-
tions. The decisions we make today 
crul d be with us for decades. 

? 
GREENHOUSE WARMING~(\ 

' 

125 100 75 50 25 TO-DAY 
THOUSANDS OF YEARS AGO 

A change of only 6• c in global tenl)erature separates ice ages 
from warmer periom. Anticipated global warming over the next 
50 years could exceed anything e~erienced in htman history. 

Hamilton Inlet to Battle Harbrur, 
there were just a few strips of 
ice at the beginning of the month; 
therefore an abnornBlly early 
clearing along the sruthern Lair 
rador coast and in east Newfrund-
land waters ensue~ By the third 
week of May, the sruthern edge of 
the main pad< had retreated riorth-
ward to Hamilton Inlet instead of 
its usual location in Notre Dame 
Bey. final melt of the ice along 
the northeast coast of New frund-
land ocwrred on or abrut the 27th 
of May. 

Because of the early start to 
this year's ice season it locked 
as thrugh there was going to be a 

repeat of the severe 1984"85 ice 
season in east Newfoundland 
waters. However, f avrurable wines 
kept the main pad< off shore for 
most of the season, and very few 
problerm were e>q:> erience~ It was 
a different story in the Gulf of 
St. Lawrence where cold norttMest-
er ly winm combined to create 
di ffiwl t ice conditions. fr om 
mid-Januaiy well into Mardi many 
vessels were beset in Ca bot 
Strait, as the wincb created ice 
pressure in that area. The persis-
tent winm also pushed the ice 
onshore along the west coast of 
Newfrundlan~ where nunerrus ves-
sels reported problerm thrrugh the 
entire season. 

I I 
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STATION 

YUKON TERRITORY 
~RITttH OLU BIA 

BURW~H 
DAWSO N 

ASBOTSfORO 19.3 2.4 34.3 6.8 o.o 0.9 1 0 0 312 127 7.0 MAYO 
ALERT BAY 14.7 0.4 22.2 6.3 0.0 1.2 I 0 1 X 100.8 WATSON LAICE 
A .. PHITRITE POINT 14-.4 0.1 23.0 9. 8 0.0 13.6 12 0 3 X 79.4- WHITEHORSE 
BLUE RIVER 17.0 1.4 32.4 - 0.7 0.0 15.9 21 4 0 283 125 0.0 
BULL HARBOUR X 

CAPE SCOTT 13.6 -0.J 17.6 9.1 0.0 24.5 23 0 13 X 134-.6 w~J,~~~rE\ 
CAPE ST.JAMES 14.4 0.6 18.6 9 .8 0.0 34.3 43 0 7 236 • 111.6 
CASTLEGAR 21.3 1.6 35.2 7.8 0.0 30.7 67 0 4 326 118 2.5 
COMOX 19.1 2.1 30.7 8.2 0.0 14-.8 33 0 2 X 10.0 ALERT 
CRAN BROOK 19.8 2.4 33.1 8,0 0 .0 17.6 54 0 4 336 • 5.5 BAKER LAkE 

CAM8RIOG[ BAY 
DEASE LAKE 10.5 - 1. 1 25.7 - 2.9 0.2 41.0 78 0 10 213 105 233.3 CAPE DYER 
ETHELDA BAY 13.9 0.2 22.4 4-.7 0.0 98.5 57 0 10 X 126.9 CAPE PARRY 
FORT NELSON 15.1 0.3 31.2 - 1.6 3.2 28.2 46 0 8 3 11 • 99.9 
FORT ST .JOHN 15.6 1.2 30.0 0.2 o.o 7 .'J 12 0 4 X 94.0 CLYDE 
HOPE 20.9 2.5 36.5 9.0 0.0 1.8 3 0 1 305 137 1.7 COPPERMINE 

CORAL HARBOUR 
KAMLOOPS 22.0 2.2 35.0 8 .3 0.0 13.9 50 0 4 33 1 118 0.0 EURHA 
KELOWNA 20.0 2.2 33.7 4.0 0.0 22.2 72 0 2 321 123 5.1 fORT RELIANCE 
LANGARA 13.6 0.4 19,5 8.9 o.o 71.3 69 0 14 X 
LYTTOt~ 24.1 3.2 39.1 10.4 0.0 1.2 7 0 0 280 11 6 MSG fORT SIMPSON 
MACKENZIE 14-.2 0.4 30.0 - 1.5 0.0 11.6 19 0 5 321 13 3 127.8 fORT SMITH 

fR081SHER BAY 
MCINNES ISL"ND 14.6 0.3 20.3 9.0 0.0 39.6 26 0 11 X 106.0 HALL BEACH 
PENTICTON 21.5 2.0 34.6 6.4 0.0 5.4 20 0 1 312 115 0.3 
PORT ALBERNI 19.9 II'. J6.0 4.3 ' 0.0 • 1.4 • 0 1 338 • 6.2 

HAY RIVER 

PORT HAROY 14.8 1.0 24.6 5.0 0.0 11.6 17 0 3 251 136 99.3 INUVIK 
PRINCE GEORGE 15.3 1.2 29.3 -0 .3 0.0 14.1 20 0 330 130 89 .9 MOULD BAY 

NORMAN WELLS 
PRINCE RUPERT 13.5 0.4 19.9 4.7 0.0 105.5 66 0 12 202 146 140.4 POND INLET 
PRINCETON 19.3 2.2 35.7 2.5 o.o 3.8 14 0 1 311 • o.o RES OLUTE 
QUESNEL 1f5.9 1.3 31.2 0.5 0.0 9 .4 14 0 5 X 50.7 
REVELSTOKE 19.4 1.8 31.4 7.0 0.0 7.5 17 0 2 289 119 7.0 
SANDS PIT 15.5 0.8 23.7 9.9 0.0 35.0 70 0 7 218 124 85.9 YELLOWKN IFE 

SMITHERS 15. 1 1.0 29 ,3 0.3 o.o 18.5 42 0 5 292 125 87.4 ALBERTA 
TERRACE 17.3 1.5 30.1 5.6 0.0 39 ,8 62 0 7 260 128 48.1 
VANCOUVER HARBOUR 18.9 1.7 28.2 10.9 0.0 0 0 )( 9.3 
VANCOUVER INT1L 18.7 1.6 27.9 10.9 0.0 0 0 315 122 9.6 BANFf 
VICTORIA GONZ. HTS 17.2 1.9 29.8 9.3 0.0 0 0 356 123 4-2.3 BROOKS 

CALGARY INT1L 
VICTORIA INT'L 17.7 1.6 J0.5 7.5 0.0 0.0 0 0 3~ IJ6 3 0.9 COLD LAKE 
VICTORIA MARINE 15. 1 0.9 27.7 6.4 0.0 0 0 )( 91.4- CORONATION 
WILLIAMS LAKE 16.9 1.9 31.0 2.4 0.0 25.3 59 0 6 340 121 49.6 

EDMONTON INT'L 
EDMONTON MUNJ, 
EDMONTON NAMAO 
EDSON 
fORT CHIPEWYAN 

X = Not observed*= normal missing MSG= data missing 
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STATION 

FORT MCMURRAY 15.2 0 .-4 30.1 0 .0 0.0 20.1 26 0 6 325 131 153.3 
GRANO£ PRAIRIE 1'.4 0 .6 31.J 0 .6 2.0 333 10.9 18 0 J 346 • 89., 
HIGH lfVEL 13.7 -0 .J 29 .4 -2.6 1. 7 JU 54 0 6 277 108 139.9 
JASPER 1S.7 t .5 29.8 0.6 0.0 16.6 34 0 5 322 * 76.0 
LETHBRIDGE 18.1 o.s 33.1 1.1 0.0 12.7 26 0 3 320 106 29.9 

THE PAS 
THOMPSON 
WINNIPEG llfT'L 

ONTARIO 
MEDICltlE HAT 19.9 1.0 3-4.4 J.8 0.0 12. ) 33 0 3 327 109 13.9 
PEACE RIVER 1~.3 1.1 31.0 1.8 0.0 11.3 22 0 5 X 92.8 
RED DEER 14.9 0.0 28.0 ,. 1 0.0 31.1 47 0 5 X 95.0 
ROCKY MTH HOUSE 14.8 0.5 28.6 1.2 0.0 30.6 39 0 9 X 140.7 
SLAVE LAKE 14-.6 0.2 27.2 2.6 27.4 313 0 4 327 133 106.0 

ATIKOKAN 
BIG TROUT LAKE 
EARLTON 
GERALDTON 

SUffl[LD 19.~ 1.2 J.4 .4 5.3 0 .0 12.1 30 0 ... 299 97 16.6 
WHITECOURT 15.1 1.2 29 ,4- 0.8 0 .0 15.9 18 0 3 X 87.9 

GORE BAY 

HAMILTON RBG 
SASl<ATCHEWAN HAMILTOM 

KAPUSKA~ING 
KENORA 

BROADVIEW 16.5 0.1 31.7 2.0 0.0 25.4 -42 0 3 351 118 77.6 
COLLINS BIIY 12.6 0.0 26.7 -0.6 0.0 73.4 109 0 15 267 • 172.6 
CREE LAKE 13,8 - 0.6 29.2 -0.3 0.0 78.1 129 0 10 312 126 129.4 
ESTEVAN 18.3 -0 .3 35.5 4.5 0.0 18. 0 34 0 5 334 107 41.9 
HUDSON BAY 15.7 - 0.1 30.0 2.0 0.0 29.0 49 0 6 348 * 87. 1 

KINGSTON 

LANSDOWNE HOUSE 
LONDON 
MOOSONEE 
MOUNT FOREST 

KINDERSLEY 16.9 -0.5 33.2 1.8 0.0 23. 0 61 0 6 X 58 .0 
LA RONGE 15,S 0.3 31.3 -1.6 o.o 16,5 26 0 4 X 89,6 
MEADOW LAKE 1S.O -0.7 30.8 0 .-4 o.o 7.8 10 0 2 340 * 95.3 
MOOSE JAW 18.6 0.0 34-.6 3.4 0 .0 9.2 22 0 1 334 112 36.7 
NIPAWIN 15.8 * 30.5 2 .0 0.0 • 35.8 a 0 7 335 * 62.5 

MUSKOKA 

NORTH BAY 
OTTAWA INT'L 
PETAWAWA 
PETERBOROUGH 

NORTH BATTlEFORO 16.8 0.0 32.4- 3 .0 0 .0 8.0 17 0 2 X 62.8 
PRINCE ALBERT 16.2 0.3 30.9 3.4 0 .0 46.9 90 0 8 321) 119 72 .6 
REGINA 17.6 -0.2 33.9 2.3 0 .0 14.0 31 0 3 34-2 116 49.7 
SASKATOON 17.4 0.2 33.1 2. 1 o.o 14.6 38 0 3 X 58 .7 
SWIFT CURRENT 17. 3 -0.2 33.8 0.8 0 .0 17.4 40 0 2 288 97 61.0 

PICKLE LAKE 

RED LAKE 
ST. CATHARIMES 
SARNIA 
SAULT STE. MARIE 

X SIMCOE 
WYNYARO 16.5 -0.3 30.6 -0.5 0 .0 1'.6 28 0 2 322 114 74.2 
YORKTON 1~.3 -0.6 33.5 · 0 .3 0,0 34.2 56 0 4 336 117 79.1 SIOUX LOOKOUT 

SUDBURY 
THUNDER BAY 
TIMMINS 

MANITOBA TORONTO 

TORONTO INT1L 
BRANDON 16.3 -1.2 35.2 2.0 0.0 19.1 29 a 5 X 79 .2 
CHURCHILL 10.8 -0,5 27,4 2.5 o.o 74.7 128 0 12 233 100 223,8 
DAUPHIN 16.7 -0.4 32 .9 1.4 0. 0 57.8 92 0 ... 335 121 76.2 
GILLAM 13.0 -0.8 28 .3 3.8 0.0 106.2 174 0 X 160.0 
GIMLI 16.0 -0.2 30.2 2.5 0. 0 i9.2 86 0 e 296 112 66.1 

TORONTO ISLAND 
TRENTON 
WATERLOO-·WELL 
WAWA 

WIARTON 
ISLAND LAKE 16.4 0 .1 30.2 4.2 o.o 74-.8 120 0 11 X 77.0 
L~N LAKE 13.5 -0.6 28.6 0.2 0.0 55.2 94 0 9 288 123 
NORWAY HOUSE 16.0 • 27.4 2.0 0.0 • 72 ,2 a 0 12 * * 82.2 
PILOT MOUND 16.5 -1.1 33.0 -0.1 0.0 38.2 59 0 g )C 74..~ 
PORTAGE LA PRAIRIE 17.7 -0.7 34.5 4.6 0.0 20.8 25 0 6 X 59.1 

WINDSOR 

X = Not observed*= normal missing MSG= data missing 

Temperotur~ C 

0 e 
E E - t ..... 
0 C z 0 0 
E C .; 
0 0 ... 1 -._ ci :e-
QI 

E E u u E ... .. 
C: ::, 1S 0 ct " C: ... E E • z 

;_ - 0 0 ·c 0 
41 - 0 0 .. 

2 0 2 2 t( 

16.6 0.5 30.J 3.5 0.0 95.4 
14.2 0.l 90.9 0.3 0.0 64.3 
17.S -0. 8 32. 6 3.2 0 .0 17.0 

14-.6 -1.2 29. 1 t.1 0.0 51.6 
13.9 -0.4 25.7 2.0 0.0 64.6 
15.3 -0.9 28.8 3.2 0.0 64.S 
14.5 -0., 27. 1 1.8 0 .0 92.8 
17.6 -0.6 26.4 8.3 0.0 44.5 

19.7 -1.1 30.2 4.9 0.0 t2J.O 
18.6 -1.4 30.1 ;u o.o 8S,7 
14.9 -0.4 27.5 1. 8 76.4 
17.0 -0.6 30.0 5.2 0.0 64.2 
18 ... -1.0 26.0 5 .7 0.0 '29.2 

15.~ o. 1 27.4 4.3 0.0 52,8 
18.4 - 1.1 29.J 2.7 0.0 61.4 
13.B -0.5 V .5 -1.5 0.0 103.8 
16.2 -1.3 0 .0 
15.8 -1.6 27.0 -0.8 0 .0 96.0 

16.0 -1.0 24.6 2.1 61.0 
18.0 -1.2 29 .2 2.6 0.0 99 .0 
16.2 -1.4 28.4 -1 .1 o.o 88.4 
16.7 -1.4 28.7 1.0 0.0 .3.5 
15.5 0.4 28.0 2.9 0 .0 35.0 

16.1 -0 .8 28. 0 3.5 o.o 52.1 
19 .7 -1.3 29. Ci 4 .8 0.0 77.8 
18.7 -1.6 28.5 6.0 0 .0 106. t 
17.5 0 .6 27.0 5.6 102.8 

16.3 -0.3 JU 2.8 0.0 68. 1 
16.5 -0.8 27.8 0 .9 0.0 51.5 
15.6 -0.8 28.3 2.2 0 .0 61.8 
14.4- - 0.9 28.0 0.5 165.0 
20.0 -1.2 28.8 6.9 0.0 186.9 

18.4 -1.3 29. 6 4.1 0.0 146.2 
19 .5 -0 .6 26.6 7.9 0.0 164.7 
18.2 - 1.5 27.4 4.9 0.1) 119,3 
17.2 -1.7 28 ,4 2.9 o.o 129.4 
13.8 * 25. 0 0.7 • 140.8 

16.9 -1.2 27.6 3.3 0.0 34.6 
20.2 -1. 1 30.4 7.0 0,1) 89.8 

e e 
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E ... 
0 _, 

C E 0 
E E 

C -0 0 -= A. s C 'i • ·a. - ct 'i 0 
"O -ct C -• 0 0 .. • c:,, ,.... 
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AUGUST 1986 
Temperature C .., ,,.... ... 

E 0 
u E ..._, ... 
&; 0 -

Temperatu re C e f 
0 

(.> E - ... .c 0 -C: E 0 E " E C 
C - 0 &; - i 0 ,....._ ., u 0 E -0 GO C 

E ..s 0 C. -~ ... (X) 
0 .., 

" -- ·a. 0 0 ,._ 
C - ct .s ,.J • z • ·2 0 &; 
0 c,, 0 0 ti E C :.:: 'Q .c " ·;;: 

(f') 0 ct C - . !: (X) STATION 0 - - • ... E ·0. 0 .c 0 en ..... 0 0 ., >-t.) ... en 
IU - ·.:; E a, >-. C E 0 
(.> E E II) ... C Q 0 
C :, 0 ct 0 0 0 41 

E E z z ._ _, z 41 C .! • 0 • 0 .c ... c:, ·~ :§ 0 ..... ._ 
0 .2" - c,, 0 - 0 Q 0 t> ..... 0 C C - 41 

2 0 2 2 (fl Cl') z co 0 

C E 0 
E E CII 

C 
C: ._ C? :c 

0 - .~ 0 - ., u E -0 - C - a. t! E s 0 C -~ - 0 _, t> 
0 'i .ii. - ct 

0 - .. z C ·2 0 s:. &; 
0 0 - .2" 0 

E C :.: ',:J .c 41 4) 

STATION ct C - -0 V, 2 C (D .a ... ] ·; :c ..... 'ii. 0 0 en 
0 0 ... 0, 

., >-. QI 
E E ·u E OI >-. C E 0 u E CD ... 0 ... 0 

C C 
Q) 

:, ::, 0 0 ct 0 0 'O 0 e> 
C: 

... E E - z z ..... - z CII 
QI ·;c • ..... 0 ._ • 0 .c ... 

0 - ·c 0 0 c,, - c,, 
CII - 0 0 .... 0 0 ·;;: 0 

0 C C 41 
2 2 2 V, t( t( V, z m ·~ 0 

NOVA SCOTIA 
QUEBEC 

GREENWOOD 16.9 -1.4 28.4 1.9 0.0 80 .0 88 0 10 X 58.1 
BAGOTVILLE 15.5 - 0.9 29.0 o.e 0.0 f03.8 104 0 16 X 90.5 HALIFAX INT'l 17.t - t.O 27.3 1.3 0.0 126.8 114 0 15 48.0 
BAIE COMEAU 13,3 - 1.3 24,3 1.0 o.o ~.9 100 0 9 205 • 14-6.4 SABLE ISLAND 16.9 -0.7 23.4 7.8 o.o 255.2 219 0 11 171 95 42,0 
BLANC SABLON 13.6 1.8 21.2 4-.4 o.o 47.2 43 0 8 13 3 • SHE:ARWATER 17.J -0.6 27.6 6.5 0.0 173.1 177 0 11 193 e, 44.6 
CHIBOUGAMAU 13.7 -0.3 26.8 -0.2 106.6 89 0 12 211 101 137.9 SYDNEY 16.8 -o.e 21., 4.8 0.0 76.0 75 0 12 204 90 51.4 
GASPE 

INUKJUAK 8.4 -0.5 19.8 1.5 0.2 +9.2 75 0 11 160 109 297,1 
TRURO 16.1 - t.O 26.0 2.8 0.0 64 .6 67 0 9 176 82 76.3 
YARMOUTH 16,3 -0.1 23.4 8.4 o.o 84.8 87 0 8 183 87 58.4 

KUUJJUAQ 12.1 1.7 27.J ,. 1 o.o 93.2 146 0 9 194 116 179.0 
KUUJJUARAPI K 9.9 -0.5 26.9 - 0.5 0.0 168.7 179 0 15 117 70 251.7 
LA GRANDE RIVIERE 12. 1 • 25.5 -0.3 2.0 • 117.2 • 0 15 161 • 184.7 EDWARD 
MANIWAKI 15.9 - 1.1 28.7 0.0 0.0 170.8 187 0 a 229 101 8 3.8 

MATAGAMI 13.5 - 0.5 27.5 0. 1 152.2 142 0 14 211 103 140.1 
MONT JOU 14.1 -1.9 24.9 4.0 0.0 126.5 159 0 13 207 84 124.8 
MONTREAL INT1L 18.4 -1.2 28.9 3.3 0.0 131.6 143 0 14- 251 104 33.3 
MONTREAL M INT'L 16.9 • 28.8 2.3 0.0 • 126.8 • 0 , .. 243 • 55.0 
NATASHQUAN 14, 1 0.0 23.6 3.8 0.0 90.4 86 0 13 161 69 1113,2 

CHARLOTTITOWN I7.J -0,-' 27.4 6.3 0.0 08.9 78 0 13 X 4-e.8 
SUMMERSIDE 17.3 -1.1 26.5 6.0 0.0 79.4 99 0 13 172 71 46.0 

NEWFOUNDLAND 
• 
0:, 

QUEMC 10.7 -0.8 26.4 4..4 0.0 169.6 144 0 \4 207 94 60.7 ARGENTIA 15.0 -0.J 20.7 9.8 0.0 6:2.8 65 0 10 X 97.8 
R08ERVAL 16.0 -0.4 30.2 0.8 0.0 123.8 125 70 11 228 • 8 5.9 
SCHEFFERVILLE 11.9 1.1 25.5 1.4 73.8 75 0 , .. 163 • 184.6 
SEPT- ILES 13.6 - 0.5 22.s 1.1 0,0 106.8 102 0 12 188 134 135.1 
SHERBROOKE 17. 1 0.6 28.2 2.0 0.0 129.4 106 0 13 223 • 70.9 

BATTLE HARBOUR 1'4,.1 2.9 30.4 5.0 0.0 37.2 44 0 6 X 121.6 
BONAVISTA 15.4 0.4 25.4 8.2 o.o 41.8 50 0 9 X 86. 1 
BURGEO 14.9 0.0 21 ,7 6,7 0.0 96.3 64 0 12 • 97.0 
CARTWRIGHT 13.4 1.4 27.7 ~.o 0.0 58.7 71 0 13 108 113 139.6 

STE AGATHE DES MONT:! 15.0 -o.8 27.J 1.7 0.0 142. 1 125 0 15 21, 90 98.9 
ST-HUBERT 17.9 - 1.3 29 .2 4.3 0.0 139.8 144 0 14, • 40.1 
VAL D'OR 14.5 -1.0 26 .8 2.5 118.1 116 0 14 202 85 117.7 

NEW BRUNSWICK 

CHUR CHILL f'ALLS 13.0 0.6 25. B t.6 ,. ... 77.6 81 0 15 190 110 157.4 
COMFORT COVE 15.8 0.2 27.6 5.9 0.0 96.2 89 0 II X 83.3 
DANIEL'S H-'RBOUR 14.5 0.0 21.0 8.6 0.0 69.8 60 0 8 165 91 107.3 
DEER LAKE 15.3 0.3 28.3 4 .2 0.0 102.2 99 0 13 X 112.4 
GANDER INT' l 16.0 0.4 20.9 6 .9 0.0 61.8 63 0 8 190 101 73.8 

CHARLO 15.4 -0.7 26.9 -0.1 0.0 f55.0 143 0 13 185 76 88.5 
CHATHAM 16.~ -1.4 29.5 2.4 o.o 155.2 185 0 13 192 80 63.J 
FREDERICTON 16.8 -1.4 28. J 1.9 0.0 143.9 165 0 11 186 • 58.5 

GOO SE 15.4 1.1 30.2 2.8 0.0 122.4 118 0 16 183 103 91.0 
PORT-AUX- 8ASQUES 15.3 0.6 25.8 7.6 0.0 B7.4 76 0 12 184 • 84.4 
ST ANTHONY 13.4 • 25.6 6,3 0.0 * 94.2 • 0 15 • 143.4 
ST JOHN'S 15.1 -0.2 24-. 8 6.2 0.0 60.6 49 0 9 192 103 92.3 

MONCTON 16.8 - 0.8 27.9 3.6 0.0 8 3.8 106 0 13 181 78 59.7 ST LAWRENCE 14.4 • 24.~ 14.0 0.0 • 111.7 • 0 9 • 
SAINT JOHN 15.8 - 0.8 25.2 4.2 0.0 192.4 188 0 11 187 88 71.9 

STEPHENVILLE 16.7 • 24.4 6.9 0.0 • 10B.7 • 0 17 171 • 43.0 
WABUSH LAKE 12.0 * 26, 1 0.0 1.0 * IOU * 0 14 154 • 187,2 
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AGROCUMATOLOGICAL STATIONS AUGUST 1986 

Temperature C e Degree dciy1 
z; above 5 C - -C E 0 
E E 

C -e 0 - -0 - '0 Q. e e .§ 0 C ·2 u ::, ... 
0 0 

C - d: 6 z 0 ¥ 0 
e ",.j u 

0 d:: C - C: 0 e ::, ·; STATION - '..c - 'a. 0 0 .,, .. u :5 • - l Ot ,.,_ C: c u E E C 0 --
C C :, 0 0 0 f ::, 0 -0 

E E 'i z 
- 0 E C • ~e z; u 

0 .!! •• :§ 0 0 - 0 Cl ., • - 0 C - 0 
C 0~ ·;: C 

2 0 2 2 V, .:: Cl') zo CD in 

Temperature C e 0etfff dOJ1 
z; obon5 C -C E 0 
E e 

C -0 e .!? 0 - -0 "0 Q. • E E C: ·1 _, • ::, 
0 ...... ·a. 0 

z C ·g 0 ct 6 0 e "0 .I: .! 0 0 ct C -STATION e - .:::, 'i -0 0 
,!:!. Q. • • :S ., 

e .ii Ot ,.,. l c <.> E C 0. C C: ::, I ct 0 'V 0 0 f E z 0 e -e -o _, 
C "ic 0 - • e .I: 3 0 c 0 0 0 Cl' .!! I> - 0 :i C: 

_, 
C 0 ·;:: C 

2 0 2 V, t( V) zo CD v5 

~§~Jm1A 
M.ASSIZ 19.9 2.2 34.0 8 .5 0.0 5.D 8 0 3 293 4-60 .8 1696.3 
KAML.OOPS 
SIDNEY 
SUMMERLANO 22. 3 2.3 34.0 10.0 0 .0 , 4.2 15 0 3 327 436.0 1780.0 

GUELPH '7.4 -1.4 28.3 1.9 0.D 108.8 IJJ 0 10 2$1 '83.7 1e10.1 HARROW 20.0 -1.2 29.0 6.0 0.0 97.1 122 0 1 262 ~7.t 1926.5 
KAPUSKAS!NG 
MERIVALE 

ALBERTA OTTAWA 17.9 -1.5 28.7 4.4 o.o 114.6 13S 0 11 248 401.0 1172.0 
SMITHflELO 18.7 -0.6 28.0 4.5 0.0 112.4 1•48 0 12 421.4' 1728.6 • 

BEAVERL0D6t 15.0 0.8 32 .0 0.0 0.0 12.0 
ELLERSLIE 

19 0 6 325 
VINELAND STATION 

325.3 1079.6 WOODSLEE 
19.6 -1.2 29.5 5 .5 0.0 43.6 51 0 9 245 403.0 1741.4' UI 

CD 
FORT VERMIUION 
LACOMB[ 15.0 0 .1 2g.o o.o 0.0 26.D 38 0 6 326 296.1 1091.8 
L[THBRIOGE 
VAUXHALL 
VEGREVILLE 1476 -0.4 30.0 -1.0 0.0 23.9 32 0 2 292.2 1145.2 

QUEBEC 
LA POCATIERE 15.7 -1.0 25.5 3.0 0.0 113.4 m 0 14 2,1 
L'ASSUMP'TION 17.8 - 1.0 ~.o 1.5 0.0 129.0 13S 0 13 233 394.9 1538.4 
LEWNOXVILLE 

SASKATCHEWAN NORMANDIN 14.6 -0.8 28.0 o.o 0.0 
ST. AUGUSTIN 

95.0 101 0 11 227 297.2 1029.l 

INblAN HEAD 17.4 0.0 32.5 2.5 0.0 8.6 15 0 3 388,5 1456.5 
MELFORT 16 .. 5 0.4 J0.5 1.5 0.0 58.7 107 0 7 322 348.4 1302.5 
REGINA 15,9 -1.5 33.5 o.o 0.0 14.6 33 0 4 337.0 1313,5 
SASKATOON 17.1 -0.1 33.5 1.0 0.0 71.7 49 0 4 295 378.0 1371.5 
SCOTT 16.0 0.0 32 .0 0.5 0.0 13 .C) 30 I) 4 336 339 .6 1194.3 SWIFT CURRENT SOUTH 17.9 -0.2 34-.5 2.5 0.0 16.2 42 0 1 284 400.2 1420.0 

STE CLOTHILDE 18.2 -0.7 28.5 4-.0 0 .0 166.8 173 0 13 237 4-10.0 1648.3 

NEW BRUNSWICK 
FREDERICTON 

NOVA SCOTIA 
MANITOBA 
BRANDON 17.5 -0.4 35.8 0.8 0. 0 1~.o 13 I) 6 386.1 1486.7 
GLENLEA 16.5 -1 .8 32.5 1.5 0.0 13.0 21 0 319 361 .~ 1397.0 
MORDEN 18.2 - o.e 35.5 4.0 0 .0 19.6 28 0 8 305 416.0 1627.0 

KENTVILLE 17.4 - 1.0 29.0 3.5 o.o 78.7 80 0 12 177 387.1 1368.8 
NAPPAN 16.6 -0.8 26.5 5.0 0.0 101.6 111 0 14 177 347.0 1189.S 

~RINC~ EDWARD SLAN 

ONTARIO CHARLOTTETOWN 

DELHI 18.4 -1.4 30.0 0,5 0.0 91.5 98 0 e 267 412.6 1730.8 
ELORA 17.0 -1.1 27.9 1.9 0.0 158.6 219 0 12 373.3 1540.0 

NEWFOUNDLAND 
ST. JOHN'S WEST 

" 




