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ACROSS THE COUNTRY 

Yukon and Northwest Territories 

Mean temperatures In the Yukon 
and Mackenzie district were 2° to 4° 
be low norma I, wh I le the Keewatl n 
district and a large portion of the 
Arct I c was above norma I • Many sta-
t l ons In the Yukon broke their 
monthly minimum tem,:>erature records. 
Beaver Creek est ab I I shed a new ter-
r I tori a I minimum temperature of 
-28°, on September 27. 

Snow fa II In the rrou nta l ns was 
early this rronth, and by month's end 
a I I areas were covered w l th snow. 
Whitehorse establlshed a new Septem-
ber 24-hour precipitation record on 
the 4th, when 25 mm were recorded. 
The total precipitation across the 
central third of the Canadian north 
th Is rronth was except Iona I I y heavy. 
Copperml ne rece I ved rrore than four 
times Its normal precipitation by 
month's end. In contrast, Hal I Beach 
had only 8 per cent of their normal 
precipitation. 

British Colullbla 

After a period of cloudy,. wet 
weather, It became genera I I y p I eas-
a nt but cool. r-'ean temperatures were 
as much as 2.5° below normal, but no 
new temperature records were estab-
I I shed. Precipitation amounts were 
varlable, ranging from a low of 
10 nm at Q-anbrook to a h l gh of 
461 nm at Prince Rupert. Nearly half 
the rronth 's tot a I prec l pl tat I on l n 
the south fell during the first 
week. VI ctor la set a new 24-hour 
ralnfal I record of 45.2 nm on Sept-
ember 1. Thunderstorms associated 
with strong wlnds and hal I caused 
some damage l n the Ot.anagan Va I I ey 
early In the month. Strongest winds 
occurred on September 6, when gales 
swept the Queen Charlotte Islands . 
Wind speeds reached 140 km/h at Cape 
St James. 

Canada 
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PER CENT OF NORMAL 
PRECIPITATION 

SEPTEMBER , 1983 
% 

TOTAL PRECIPITATION 
SEPTEMBER , 1983 

mm 

Prairies 

Many locations across the south 
had record breaking temperatures 
early In the roonth, with daytime 
readt ngs cl lmb Ing Into the mt d to 
upper thirties. Wtnnlpeg, on Septem-
ber 2, recorded a scorch Ing 38.8°, 
the hotest day th ts year and a new 
September temperature record. Dur-
Ing the ftrst week, numerous forest 
fires burned out of control In east-
ern Man t toba. After ml d-month, very 
cold Arctic air penetrated south-
wards dropp Ing ml n I mum temperatures 
well below the freezing mark. 

Prectpttatton amounts were 
variable but generally heavier In 
Saskatchewan and northern Man t toba. 
Swift Current received 14.1 nm, only 
41 per cent of Its monthly normal. 

Snow fell In Alberta during the 
I attar ha If of the month, but gen-
era I ly less than 10 cm. Heaviest 
snow fa I Is occurred In the southern 
foothl I ls. Banff and Ptncher Q-eek 
rece t ved 22 cm and 25 cm of snow 
respect Ive I y. Wet snow a I so f e I I In 
southwestern Saskatchewan and 
west ern Man ltoba. 

Ontario 

Fol low Ing the best summer In 
two decades, September cont I nued as 
a very warm, p I easant month. Sun-
sh I ne was plentiful, up to 50 hours 
above the norma I In the south. 
This was the warmest September stnce 
1971 at most locations In southern 
and central Ontario and the warmest 
In northwestern Ontario In many 
years. The first ten days across the 
province were superb with sunny very 
warm conditions. By September 10, 
the narcury reached the low to ml q-
th t rtl es breaking numerous maximum 
t0nperature recor-<:ts. Forest fires 
raged tn northwestern Ontario during 
the f lrst week, aggravated by ver:y 
dry tmd hot condttlons. The arrival 
of cooler, damp weather before mtd-
month, helped bring the situation 
under contra I • 

Warm sunny weather condtttons 
were predominant across a la~ge 
portion of the province. Daytime 
temperatures c It mbed to t he I Qilil t o 
mid-thirties earlier In the month 
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Q..IMATIC EXTRDES - Jll.Y, 1983 

MEAN TEMPERATURE: 

WARMEST 
COLDEST 

HIGHEST TEWERATURE: 

LOWEST TEWERATURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SNOWFALL: 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: 

••• continued fron1 page 2 
estebllshlng meny new dally record 
high temperatures. Huntingdon, 
soered to 33-5°, whlle ~ntreal's 
31° was the highest ever recorded 
so late In the year. Several for-
est f I res burned In the prov I nee., 
but Increased ra Inf a 11 s before 
mid-month helped bring them quick-
ly under control. Precipitation 
was generally above normal with 
the exception of the extreme north 
end southern areas, where rainfall 
was as low as 61 per cent of nor-
me I• In contrest, Schef ferv I II e 
hed a September record rain fall 
of 152 mn, 182 per cent of normal. 
September was a sunny month In the 
south, several cities set new 
records for tote I hours of sun-
sh I ne for the month. 

Windsor, ONT 18-5° 
Alert, NWT -0.2° 

Winnipeg A, MAN. 38.8° 

Alert, NWT -25.1° 

Prl nee Rupert, a.c. 461 mn 

Alert, NWT 49.3 cm 

Toronto, ONT 238 hrs 

Atlantlc Provinces 

The sunny warm weather was 
exce I I ent for the Autumn harvest 
and, In addition, the lack of 
frost attributed to one of the 
best tobacco crop·s. Th I s was the 
w~rmest September st nee 1961 and 
the second warmest on record at 
several locations. The mean rronth-
ly temperature of 16.4 at Halifax, 
was the second h I ghes t s I nee re.:. 
cord began In 1944. 

Precipitation amount varied 
wl dely with heavt est M10unts wel I 
In excess of 150 rm,, falling on 
Cape Breton Island, eastern New-
found I and and parts of Labrador. 
In contrast, Yarmouth In southern 
Nova Scot I a recorded 20 nm, the 
driest September since 1930. 

Sunshine totals were general-
ly wel I above normal with few 
exceptions. Both Shearwater and 
Yarmouth recorded thel r second 
ht ghest m\Ount of sunsh t ne hours 
for any September. 

CLIMATIC lfiiPACTS 

Agrlcultilre 

September was Ideal for har-
vesting In the Marltlmes but the 
first half of the month was too wet 
In Newfoundland and harvesting was 
de I ayed. In southern Quebec and 
Ontario, the dry and hot weather of 
this summer was blamed for lower 
yields especially the grain crop. 
There was rrore rain In September and 
that was beneficial for late matur-
ing crops. In the Prairies, the 
harvest was a I most COf1l> I eted by the 
third week of September with the 
exception of the Peace River dis-
trict where wet weather conditions 
hampered the harvest. 

Forestry 

Fol low Ing the very dry ronth of 
August, September started with sev-
era I maJ or forest f I res In north-
western Ontario and eastern Man-
t toba. The most Important one, 
Kenora-73 covered an area of 85,000 
hectares. The forest fire season In 
Ontario ended with a total of nearly 
444,000 hectares burned. In Quebec, 
September was less ~ventful, but 
there was a tot a I of a 1 most 1,500 
fires this season and almost 260,000 
hectares of forests were destroyed. 
In British-Columbia, the forest fire 
season ls ending with a total of 
t,600 fires an 77,000 hectares of 
forests burned; the tot a I cost for 
f I ght I ng ft res th I s season was 23 
ml 11 ton dollars. 

Arctic Ice 

On-shore winds In the Beaufort 
Sea pushed the Arct I c t ce-pack to-
wards the drill sites. In addltlon, 
mean temperatures have been signlfl-
·cant I y be I ow norma I a I I CM t ng freeze-
up to start 2 weeks ear I y caus l ng 
d I srupt Ions In the dr I I I. Ing q:>era-
t Ions. In the Arctic, freeze-up was 
delayed 2 weeks due to above normal 
temperatures but there stt I I was a 
significant amount of old ice drift-
Ing across the approaches to Lan-
caster Sound causing a hazard to 
shipping. 
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GROWING DEGREE-DAYS 

GROWING DEGREE-DAYS 
SEPTEMBER , 1983 

GROWING DEGREE-DAYS 
(SEASONAL TOT AL 

TO END OF 
SEPTEMBER 1983) 

TOTAL TO END OF SEPTEM3ER 

1983 

BRITISH OO.lM31A 
Kam loops 2080 
Penttcton 1891 
Prince George 1139 
Vancouver 1867 
Victoria 1749 

ALBERTA 
Calgary 
Edrronton Mun. 
Grande Pralrte 
Lethbrtdge 
Peace River 

SASKATCHEWAN 
Estevan 
Prince Albert 
Regina 
Saskatoon 
Sw I ft Current 

MANITOBA 
Brandon 
Dauphin 
vJJ nn I peg 

ONTARIO 
London 
Muskoka 
North Bay 
Ottawa 
Thunder Bay 
Toronto 
Trenton 
Wt ndsor 

, 
QUEBEC 
Bale Comeau 
~ntreal 
Quebec 
Sept-1 les 
Sherbrooke 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 

M9V~~COTIA 
Ha 11 fax 
Sydney 
Yar mouth 

1289 
1453 
11 41 
1525 
11 40 

1739 
1365 
1508 
1541 
1429 

1502 
1434 
1722 

1973 
1771 
1644 
2015 
1453 
1991 
1974 
2297 

1122 
2014 
1563 
1038 
1472 

1449 
1775 
1677 

1685 
1486 
1490 

PRINCE EDWARD ISLAND 

2050 
1916 
1290 
1696 
1570 

1186 
1462 
1127 
1529 
1048 

1488 
1218 
1476 
1421 
1244 

1411 
1328 
1571 

1909 
1714 
1528 
1890 
1208 
1829 
1790 
2258 

921 
1894 
1554 
804 

1465 

1270 
1594 
1389 

1385 
1268 
1378 

2051 
1959 
1122 
1734 
1605 

1255 
1284 
1239 
1562 
1179 

1671 
1353 
1543 
1519 
1514 

1556 
1493 
1654 

1953 
1612 
1604 
1886 
1323 
1963 
1947 
2262 

1096 
1955 
1607 
970 

1721 

1394 
1618 
1536 

1498 
1374 
1378 

Char lottetown 1656 1382 1455 

NEWFOUNDLAND 
Gc'lnder 
St . John's 
Stephenv t I I e 

1275 
1074 
1392 

1017 
975 

1154 

1144 
1044 
1174 

..! 
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E N E R G Y R E Q U I R E M E N T 

More than or equal to 110% of normal -

HEATING 
ENERGY REQUIREMENT 

FOR 
SEPTEMBER , 1983 

( HEATING DEGREE-DAYS ) 

SEASONAL TOT& Of HEATING 

DEGREE-DAYS TO END OF SEPTEMBER 

198::5 1982 NORMAL 

BRITISH COLUtJSIA 
Kam loops 175 
Penticton 188 
Prince George 511 
Vancouver 204 
Victoria 241 

YUKON TERRITORY 
Whitehorse 733 
NORTHWEST TERRITORIES 
Frobisher Bay 1099 
lnuvik , 876 
Yellowknife 572 

ALBERTA 
Calgary 368 
Edmonton Mun. 341 
Grande Prairie 466 
SASKATCHEWAN 
Estevan 232 
Regina 286 
Saskatoon 299 

MANiTOBA 
Brandon 
Church 111 
The Pas 
Winnipeg 

246 
724 
289 
211 

120 
136 
396 
195 
232 

574 

1227 
727 
542 

389 
322 
448 

244 
282 
309 

317 
834 
368 
266 

136 
139 
482 
190 
248 

608 

1121 
837 
536 

383 
344 
410 

234. 
273 
288 

265 
764 
351 
234 

---------------.... ~----,,----------t ONTARIO Kapuskas Ing 273 
100 
93 

167 
196 
96 

475 
162 
185 
303 
374 
154 
235 

371 
132 
164 
268 
322 
123 

HEATING 
ENERGY REQUIREMENT 
(SEASONAL TOTAL TO 

END OF SEPTEMBER , 1983) 
(HEATING DEGREE-DAYS) 

London 
ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

, 
QUEBEC 

62 

'-------------a Bate Comeau 362 
~ntreal 95 
Quebec 174 
Sept-Iles 407 
Sherbrooke 224 
Val-d'Or 266 

NEW BRUNSWIO< 
Char lo 253 
Fredericton 155 
Moncton 164 

NOVA SCOTIA 
Halifax 100 
Sydney 192 
Yarmouth 174 

PRINCE EDWARD ISLAND 

532 
179 
263 
569 
}20 
447 

348 
222 
237 

176 
239 
252 

75 

437 
133 
223 
469 
313 
382 

257 
207 
215 

171 
21 2 
236 

Charlottetown 147 218 194 

NEWFOUNDLAND 
Gander .._ ____ ...._....., ________ .._ __ .._~~---..__......__... _______ St. John's 328 

334 
366 
342 

346 
373 
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ACID RAIN 

by 
E.E. WI Ison 

Air Ouallty and lnter-Envlron•ntal Research BraftCh 

Almost everyone has heard, at 
one time or another, about the 
phenomena known as act d nit n. It 
ts well-known as a major environ-
mental concern tn meny regions of 
North America, northern Europe and 
other parts of the world. But what 
exactly Is tt, where does tt come 
from, why ts It a problem and what 
are scientists doing about tt7 
These questions are answered, tn 
part, as follows. 

Wllat Is Acid Rain? 

Ac I d I c depos It I on, popu I ar I y 
described as "acid rain", 8Ctually 
occurs as a resu It of 'hio f unda-
ment a I and dis tinct processes. The 
process by wh t ch ac Ids are depos-
1 ted In ra In or snow Is ca I I ed 
"wet depos It I on". Ac Id I c prec t p I -
tat lon deposited onto the surface 
by th i s process Includes all forms 
of prec i pitati on rain , snow, 
s leet and hat 1. It Is usually 
de f I ned as bet ng more act di c 
(t .e . , hav ing a lower pH) than 
" normal , cl ean" rain, which ts 
sl l ghtl y acidi c at a pH of approx-
imately 5 .6. In the second pro-
cess, known as "dr y deposition", 
sulph ate- and nitrate-containing 
part l c I es , and gases s uch as su 1-
phur dioxide of nitrogen are de-
posited or absorbed onto surfaces. 
These particl es and gases can 
et ther be act d I c or can be con-
verted Into ac l d forms after 
deposit ion. 

Atmospher t c Input often com-
prl ses a si gni ficant portion of 
the tot a I t nput to an ecosystem. 
Wet and dry ac I d I c depos t t ton are 
both Important on a regional basis 
In Canada, al t hough In the Cana-
dl an Shield areas far removed from 
sour ces, wet depos ition Is rela-
tt vely more Important. Dry deposi-
t I on prov I des a s I ower but more 
continuou s Imp act. Figure 1 shows 
schemat I ca I I y sever a I wet and dry 
deposi t ion processes. 

Where does the Acid Rain originate? 

Research attributes rrost of 
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FI gure 1 : Sch ... t I c d I egr• of t~ depos It I on process 

the acid rain In eastern North 
America, and elsewhere, to sulphur 
and nttrogen oxides, pollutant by-
products of men's Industrial acti-
vities and rrodern I tfestyle. These 
acid ratn "precursors" once emitted 
t nto the atmosphere can be trans-
ported hundreds to a few thousand 
kilometers from their point of 
or t g In; they undergo var I ous com-
p I ex chemical and physical trans-
formations, and they eventually 
return to the earth's surface. The 
emissions originate primarily from 
combustion of fosst I fuels, lnclud-
1 ng mej or processes such as power 
generation, ore smelting, petroleum 

refining and tr"111Snsportatlon. The 
distance travel led, the types of 
transformations that occur and the 
location and extent of removal 
from the atmosphere ts a function 
of the matertal Itself, properties 
of coexisting materials and meteo-
rologlcal conditions. To determine 
the origins of pollutants and 
their distance of travel through 
the atmosphere, scientists rrodel 
the transport, dispersion, trans-
formatton, and removal processes 
of emissions released. 

Long-range transport of at r 
po I I utants C LRTP) and ac Id I c pre-
c Ip I tat ton are closely related. 



Prolonged trensport of sulphur and 
n I trogen compounds a I I ows time for 
chem lcel end physlcel conversion 
fr om su I phur d I ox I de end n I trogen 
ox I des Into eel d I c compounds. 
Preval I Ing weather condltlons ln 
e os tern North America foster 

; I erge-sco I e movement of acl d I c 
po I I ut ent s wt th In both Canada and 
t he Un r ted States as we 11 as 
across st ote, prov I nc I o I and na-
t I on a I borders so thot the trons-
port end or 1 g In of po 11 utants are 
tren sboundary Issues. 

Whet.,.. the effkts of Acid Rain? 

The Impacts of acid rain 
ext end beyond the atmospheric 
environment, the dominant pathway, 
to the oquotlc and terrestrial 
environments, to fisheries ond 
egrlculture, as well os to bulld-
lngs, structures end human health. 
The time sea le of the responses 
very from very short-time Ctn the 
case of fish ktll episodes) to 
hundreds of years or longer for 
some sol Is and terrestrial sys-
t ams. The ecosystems ef facts are 
subtle, difficult to measure, 
of ten cumulative and possibly 
Irreversible. 

Acidification and associated 
chemical, physical and blologlcal 
changes are most evident In aquat-
1 c ecosytems. In eastern Canada, 
t hese ecosystems are part I cu I ar I y 
sensitive - non calcareous sot Is 
trnd poor I y buffered I akes are 
1 mrred I ate I y downw Ind of major 
emf ss I on oreas and are current I y 
receiving precipitation with a 
relatlvely low pH (Figure 2). The 
situation facing the aquatic envl~ 
ronment appears critical as energy 
consumption continues to Increase. 
One recent forecast suggests rood-
est Increases In sulphur dioxide 
and substantial Increases In nit-
rogen oxt de eml ss Ions In both 
Canada and the U.S. to the end of 
the century. 

What hn been and Is being doMT 

Over the past few years, a 
concerted effort has been app I I ed 
to tatj<le this multi-faceted prob-
lem. Since 1980, a large-scale 
government program has Involved 
f Ive federa I departments: Envl -
ronment, Fl sher I es and Oceans, 
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Energy, Mines and Resources, Agri-
culture, and Health and Welfare. 
The scientific program ts coordi-
nated federa I I y by the Atmospher I c 
Environment Service, as lead agen-
cy, through the Interdepartmental 
LRTAP Comml ttee, and between fed-
era I and provincial governments, 
and Canada and USA by the Research 
and M:>nltortng Coordinating Com-
mittee. Studies directed by these 
diverse groups have addressed 
every aspect of the techn I ca I 
problem - from emission sources to 
the receptor ecosystems of cali-
brated watersheds. I nterna-
tlonal ly, negotiations towards a 
transboundary agreement on air 
quality with the United States 
began In 1980. Scientists of both 
countries have participated on 
Work Groups dealing with Impact 
assessment, atmosphert c roodel 11 ng, 
engineering and costs, and strategy 
deve I opment and 1 mp I ement at I on for 
control of emissions. 

S 1 gn I f I cant sc I ent If 1 c accom-
p 11 shments to date Inc I ude: tota I 
emission Inventories for both an-
thropogenic and natural sources; 

geologtcal mapping of sensitive 
terrain; relatlonshtps between eco-
systems loading and environmental 
consequences Including effects on 
fisheries, surface water chemistry 
and wlldllfe; effects on forests 
and vegetat I on and the sol Is that 
support these systems, terrestrl a I 
wildllfe and total land systems. 
The atmospheric program has pro-
vided extensive Information on 
transport, transformation and de-
pos It ion 11 e I ds. One Import ant 
resu It of the sc I ent i f I c programs 
has been the acceptance of a 
Canadian target level for wet 
su I phate depos It I on, set at 
20 kg S04 ha- 1 y- 1 , wh t ch 
Is requ I red to protect rroderate I y 
sensitive aquatic eccosystems. 

Th i s report has addressed on I y 
a small part of the questions 
posed. Acid raln represents a wlde-
rangt ng top I c that can inc I ude a 11 
aspects of the problem of the long-
range transport of al r pol I utants. 
Future articles wl 11 expand on 
some of the Important problems and 
their resolution. 
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Reflectlons on The MIid Winter of 82-83 and Hot Summer of 83 
- lq,ects on the Great 1ekes Basin 

The past winter and summer 
seasons provide a striking example 
of climate variation when high-
I lghted against recently past 
summers and w f nters and the c II -
mate normals- The past winter's 
air temperatures over the basin 
ranged 3 to 4 Deg C above the 
normals, and after a relatively 
cool wet spring, the June through 
August period air temperatures 
reg I stered 1 to 4 degrees above 
the rronthly averages. 

The cause for these varia-
tions from the rreans Is suspected 
to be I Inked to wind patterns over 
the equator and the appearance of 
anomalous I y warm water (El Nino> 
In an area of the Pacific west of 
Peru where cold water currents are 
usually evident at the ocean sur-
f ace. < See the May '83 supp I ement 
to CI I mat I c Perspect Ives for rrore 
detal Is on El Nino). 

The past ml Id winter saved 
Southern Ontari o towns and munlcl-
pa 11 t I es ml I 11 ans In snow remova I 
expenses . However, although ski 
operators had plentiful natural or 
man -inade snow, attendance was down 
because of a I ack of snow In the 
popu lated areas. 

Higher than normal winter air 
temperatures resulted In a nuch 
reduced Ice cover over the Great 
Lakes- Lake Erle remained essentl-
a 11 y f ce free through the w Inter 
and Ice over Georgian Bay and Lake 
Superior was reduced In extent. 
Great Lakes shipping benefltted 
f ram an extended season but th In 
Ice a I ong coast a I areas and over 
smaller lakes proved hazardous for 
recreattonal pastimes. 

In the past summer, the high-
er temperatures were accompanied 
by extended periods without signi-
ficant precipitation. Areas of the 
Great lakes basin were In the 
ml dst of drought or near drought 
conditions In July and when the 
rains came, It was In locally 
heavy downpours from thunderstorms 

by 
Andrej Sau les leJ a 

Canadian Cllmete Centre 

leaving some areas flooded, some 
with wind and hat I damage and 
others with tittle or no relief 
from the dryness. Such Is the 
nature of convect Ive I y produced 
summer rains. The combination of 
the summer dryness and spotty rain 
after the preceedlng cool wet 
spring was reported to have reduced 
Ontario's $2.5 bl I I Ion annual farm 
crop by as much as 25 percent. 

In the hel ght of the summer 
heat, sc,ne contractors resorted to 
adding Ice to concrete to lengthen 
Its setting time and thus maintain 
Its proper strength. 

The hot summer was a boon to 
Metro Toronto's $2 bllllon tourist 
Industry. The Metro hotel occupancy 
rate rose to 79%, up to 10% from 
last year. Outdoor attractions, 
parks, baseba 11 games and resorts 
benefited from Increased attend-
ance, but Indoor shows, the art 
ga 11 er f es, and the Ontar f o Sc I ence 
C-entre had reduced attendance. 

Water temperatures over Lake 
Ontario began to soar with the warm 
spel I In June to levels never be-
fore seen s I nee I ake-wl de surf ace 
t~erature records began In 1968. 
Near the end of June Lake Ontario's 
mean surf ace temperature was at 21 
Deg C almost 9 Deg C above normal. 
At the end of August, ft remains 2-
3 Deg C above norma I but sunny and 
warm conditions over the rest of 
the bas f n have warmed other Lakes 
as wel 1. In the rronth of August 
Lake Erle was 3-4 Deg C above aver-
age, I ake Huron 3-5 above and Lake 
Superior 5-7 above. 

Sultry air temperatures and 
sunny sk f es attracted many to the 
beaches to sw Im f n unu sua 11 y warm 
waters, but the combination of 
polutfon and naturally enhanced 
bacter I a I growth In warmer waters 
caused many beaches to be closed to 
swimming In July and August. 

The Great Lakes may ho I d the 
key to weather conditions over the 
bas I n th I s fa I I and w I nter. Water 

te~eratures of the lakes are con-
siderably above normal, and as 
such the I akes represent a I arge 
and pers I stent source of rro I sture 
and heat energy to enhance the 
development of weather systems and 
storms. Barring unusual weather 
patterns In the coming months, the 
energy stored In the lakes should 
stack the deck of weather posslbl-
1 ltles In favour of rrore frequent 
and perhaps rrore severe thunder-
storm activity over or to the lee 
of I akes In f al I and greater and 
more Intense "lake effect snow-
f a 11" over snow be It areas th 1 s 
winter. The energy could also feed 
larger weather systems, lncreasi~g 
their intensity to produce higher 
winds and perhaps rrore precipita-
tion during the fat I and early 
winter. Ht gher water temperatures 
mean that greater evaporation from 
the lakes ls llkely and that water 
I eve Is are I Ike I y to drop rrore 1 n 
the fal I and winter If the greater 
evaporation ls not offset by in-
creased precipitation. 

But, however caused, the past 
seasons provide an example of the 
mean weather conditions and im-
pacts one might expect towards the 
m I dd I e of the next century as a 
result of a warming of the climate 
f ram Increased atmospher 1 c carbon 
dioxide• The warming resulting 
from a doubled carbon dioxide 
concentration ls estimated to be 3 
to 4 Deg C in wl nter and near 3 
Deg C In summer, making the past 
winter and summer perhaps typical 
of the seasons to come In the 
m I dd I e of the next century• We do 
not know all imp I ications from 
such a warming climate but the 
past seasons provide sone hints. 
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In s p I t e of rruch sunny, warm 
weather t h I s pas t summer, recrea-
t I on end tourism patterns ecross 
Cenade were for the most part 
c lose t o normal• 

In British Columbia, July was 
a bad month weetherwlse, as gener-
a lly cool, relny weether affected 
outdoor octlvltles. Many campsites 
and pork s were wet. August fared 
better, es some sunny warm weather 
occur r ed; and outdoor activities 
were on the I ncreese. Attendance 
at the Pacific Netlonal Exhibition 
In Vancouver was down drast I ca I I y 
for the first few days of the fair 
due t o some ra I ny days. However, 
r ecord crowds dur Ing the I ast 
weekend raised total attendance to 
Just under last year's value. 

In spite of consldereble heat 
and humidity, It was a good summer 
f or tourism on the Prairies. Out-
door recreetlon fared wel I, but 
there were some prob I ems w I th 
flooded colll)sltes, particularly In 
the Peace River area of Alberta. 
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Sl.MER RE~TION ANO TOURISM - 1983 

by 

R. Crowe 
Cenedlen Cllmete Centre 

Warm, sunny weather gave 
outdoor activities a boost in 
Ontario. However, economlcally 
depressed cond It Ions ba I anced the 
good weather, and the recreation-
tourism business fared little 
better than normal• Hotel and 
motel occupancy was much the same 
as during last year, when the 
weather was rruch wetter and cool-
er. Camping at provincial parks 
was down slightly Cl%> from last 
year, but day-use was up consider-
ably <7½%>• However, the pollutlon 
scare and closed beaches resulted 
In a drastic drop In attendance at 
parks and conservation areas early 
In August. Attendance at the Can-
ad I an Natt ona I Exh t b It I on was up 
slightly from last year. 

In Quebec, In spite of rruch 
warm, sunny weather, tour Ism was 
down s It ght I y from I ast year due 
to the depressed economy and the 
high price of gas. tvbre Quebec 
residents left the province for 
American holidays than did last 
year. 

GREAT LAKES SURFACE WATER TEM'ERATURES 
by 

Consistently warm conditions, 
with only a f ew short cool spel Is, 
preva I I ed over the Great Lakes In 
July , August and the first week of 
September. Al r temperatures aver-
aged from 1°C above normal In the 
I ower Great Lakes reg I on, to 3° C 
above norma I In the Lake Super I or 
region. As a result, surface water 
temperetures In the Great Lakes 
also exceeded normal values by 
conslderoble margins. Peak tem-
peretures, reached 1 n the I attar 
part of August were more than 4°C 
above normal- After the arrival of 
coo I er weather In September water 
temperatures started to return to 
more normal values. 

George lrbe 
Cenedlen Cllmete Centre 

Lake Ontario 

Lake Erle 

Lake Huron 

Georgian Bay 

Lake Superior 

Jut. Temp. Dep. 

7(16.5 +0.4) 
14(20 . 5 +3.2) 
22(22.3 +4.3) 

7(19.4 
13(21.6 
26(23.4 

6(13.1 
12(16.1 
26(20.0 

-1.3) 
+0.3) 
+1. 8) 

+0.3) 
+2.4) 
+3.2) 

6(13.0 -1.2) 
12(15.7 O.O) 
26(18.6 +1.3) 

5( 6.5 
12( 7.5 
25(13.8 

-0.1) 
-0.2) 
+4.0) 

Perhaps the Martimes f ared 
best for tourism thls past year. 
United States auto traffic and bus 
tours were up considerably from 
last year. However, auto traffi c 
from the rema t nder of Canada was 
down, and more local residents 
were stay t ng at home than was the 
case last summer. 

The year 1983 is the 400th 
ann I versary of the sett 11 ng of 
Newfoundland• Practically al I 
trave I lers to the prov I nee have to 
commit time wel I in advance of 
their holiday. As a result , 
considerable wet, cool weather did 
not result in a loss of tourists, 
wh I ch ml ght norma I ly be expected 
to be the case. Automob i I e tr ave I 
to the Island was up about two per 
cent over last year. In an anniver-
sary year like this, more would be 
expected, but the depressed economy 
took Its tol 1. Alrline traffic was 
down slightly from last year, most-
ly due to a strike by Eastern Pro-
vi nclal Airlines. 

Aug. Temp. Dep. 

2(22.4 
16(23.6 
20(21.2 

+3.3) 
+4.1) 
+2.9) 

7(24.9 +2.8) 
16(25.8 +3.7) 
29(25.8 +4.3) 

2(22.8 
20(22.2 
31(21.8 

+3.5) 
+4.2) 
+4.1) 

2(20.6 +3.4) 
20(20.6 +2.5) 
31(22.4 +4.7) 

7(18.4 
14(19.4 
31(18-5 

+7.2) 
+7.2) 
+4.9) 

Sept. Temp• Dep. 

1 (22.9 +4. 7) 
8(21.8 +4.2) 

25(17.0 +1.9) 

25(19.4 +0.8) 

25(16.9 +1.8) 

25(17.9 +3.2) 



10 B 

50 kPa ATM>SPHERIC CIRCULATION 
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MEAN 50kPa HEIGHT (dM) 
AUGUST 1983 

MEAN 50kPa t£1GHT AN<JW..Y (dM) 
AUGUST 1983 

Corrrnenc I ng In th ts t ssue 
50 kPa Ck llopasca I) Northern Hem-
1 sphere rrean height and anomaly 
maps wl I I be occasionally Included 
on a trlal basts. Some ongoing 
adjustments wl I I be rMde In future 
and colffll8nts are Invited. 

The 50 kPa I eve I of the at-
mosphere, on the average 5000 
metres above seo I eve I , ts gen-
era I r y cons I dared the steer Ing 
f I ow for weather systems. At th Is 
leve l air rrovement Is nearly par-
allel to the contour I Ines deplet-
ed on the rrean he 1 ght f I e Id rMp, 
wi th the wind speed being Inverse-
ly proport ional to the distance 
between contour llnes. The wind 
f I ow t s genera I I y I n a west to 
east direction but allgned In 
wave-llke patterns around the 
hem I sphere. These patterns cal led 
"waves", can vary cons I derab I y In 
amp I t tude, and they usu a I I y per·-
s 1st for rruch longer periods than 
do surface weather patterns. When 
the amp I I tude of these waves In-
creases and becomes greater Cmerl-
dlonal flow) and their eastward 
progression slows down or even 
stops, It Is sat d that they have 
become quasi-stationary. If such 

Is the case, strong surf ace tem-
perature anoma 11 es can occur over 
certain areas. 

Near or above norma I t~er-
atures can usually be expected 
In areas where there Is a south-
wester I y upper air flow, or In 
other words downstream from the 
trough position, and In the vicin-
ity of the ridge as can be seen on 
the acconpany Ing he t ght f I e Id 
charts over centra I Canada. Be I ow 
normal temperature can usually be 
expected where there Is a north-
wester I y air flow, downstream from 
the ridge position, end In the 
vicinity of a trough as depleted 
over the Atlantlc Provinces. 
Likewise, temperatures can usually 
be expected to be close to normal 
If the upper air flow Is In a west 
to east direction (zonal) with no 
waves, or ones w 1th a very weak 
amp I ltude. 

Surf ace weather conditions 
are also affected by the 50 kPa 
upper air flow. Areas tn the 
vicinity of a trough position, 
such as dep 1 cted a I ong both the 
east and the west coasts wlll 
rece Ive re I at Ive I y rrore unsett I ed 
weather, whl le areas In the 

v I c I n I ty of a rt dge pos It l on w I I I 
receive relatively more stable, 
fair conditions as seen across the 
central part of the continent. 

Dur Ing the rronth of August, 
mean temperatures t n centra I Can-
ada were rrore than 4° above nor-
ma I, wh 11 e ra Inf a 11 amounts were 
less than 50 per cent of nor!MI In 
several regions. Both the Canadian 
west and east coasts had near or 
be I ow-norma I mean t~eratures, 
but prectpttatton amounts as-
pect a I ly 1 n the At I antic pro-
vinces, were heavy, as much as 200 
per cent of normal. 

The 50 kPa height anomaly map 
depicts the departure In deca-
metres (dam) between the actua I 
hel ght ft e Ids and the norma I 
conditions for the time of year. 

There are many other factors 
which can Influence weather condi-
tions, for example, topographic 
features such as mount at ns, I arge 
bodies of water (Great Lakes) 
etc. 1 but overall, the 50 kPa 
mean u~per air flow relates wel I 
to the ensemble surface weather 
patterns which have occurred 
during the period. 

Andy Radomski 
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I BRITISH COLUMBJA I COLOM81£- BRITANNIQUE 

Abbotsford 13.0 -1.5 26.2 0.2 0.0 103. 4 115 0 8 179 148.7 
I Alert Bay 11 .0 -1 .6 19 .8 1.6 0.0 102.5 86 0 15 210 . 4 

Blue River A 
1 Sul 1 Harbour 11.8 -0 .3 18 . l 2.2 0.0 149. 9 99 0 19 

I 
Burns Lake 

i Cape St. James 12 .4 -0.5 17 .4 6.9 0.0 157.8 126 0 18 I Cape Scott 12.5 -0.2 17 .2 5.4 0.0 184.8 97 0 18 167.0 
Castlegar A 12.6 -1.8 27.5 -2. 1 0.0 20.6 57 0 4 205 162.7 
Comox A 
Cranbrook A 10.3 -2.0 26. l -5.7 T 10.0 34 0 3 218 350.9 

Dease Lake 5.8 -1. 3 17. 5 -8 .9 3.0 51 . 9 112 0 12 115 366 .9 
Ethe lda Bay 
Fort Nelson A 7.4 -1. 3 24.2 -8.3 4 .fi 61.6 148 T 7 176 318. 7 I Fort St. John A 8.0 -1.5 22.3 -7.8 8.5 48 .7 124 0 8 300.8 
Hope A 13.5 -2. 0 24.8 2.3 0.0 110.4 107 0 11 159 132.6 

I Kamloops A 13. 2 -1 . 7 29.2 -2. 9 0 .0 46.8 219 0 8 176 144. 1 
Ke lowna A 11. 7 -1. 4 24.7 -4 .8 0.0 35.6 87 0 5 195 188. 1 

j Langara 11.6 -0 .5 16.0 5.9 0.6 236.7 141 0 23 191 .8 
Lytton 14.6 -1. 9 27.3 -0. l 0 .0 32.7 127 0 7 165 109.3 I Ma ckenzi e A 7 .2 -1. 9 20. 4 -7. l 0.8 58.2 117 0 10 125 323.3 

Mc Innes rs 1 and 12.7 -0.2 18 . 4 6 .4 0.0 315.0 154 0 17 160 .8 
Merry Island 
Penti cton A 13.4 - 1. 3 25.6 -2. l 0.0 27.2 154 0 4 209 140.9 
Port Al berni A 13.3 -1. 4 26.7 -2 . 1 0 .0 51. 0 56 0 8 187 143 .4 
Port Hardy A 11 . 3 -0.5 19. l 1. 3 0.0 118 . 9 87 0 16 151 200.0 

Pri nce George A 8.2 -1. 5 21. 1 - 7. 5 T 36.8 46 0 7 166 293 .5 
Pr i nee Rupert A 10.6 -0.8 16.4 -0.5 fl .O 461 . 1 198 0 22 104 217.4 I Pri nee ton A 10 .4 -2.5 23.4 -6.7 0.0 31.6 174 0 4 184 
Quesnel A 9 .5 -1 .8 23.9 -8.4 0 .0 44.6 98 0 12 256.3 I Revel s toke A 10.5 -1 . 7 21.0 -1. 5 0.0 63. l 108 0 12 134 226 .8 

I Sa ndsp it A 12.4 -0.5 20.6 6.2 0.0 179.9 200 0 16 124 165.2 
Smi thers A 8.2 -1. 6 19 .6 -4.8 0. 0 46 .0 91 0 13 128 294.6 

j Stewart A 
Terrace A 10.5 -1 . 4 18 .7 -1 .4 0.0 109 .2 11 l 0 12 107 224.8 I Vancouver Harbour 13. 7 -0 .9 21. 7 5 . l 0 .0 91.4 116 0 7 128. 4 

I Vancouver Int ' l A 13.5 -0.7 23. 4 3.6 0 .0 76.7 114 0 7 199 135.2 I Victoria Gonzal es Heights 13.7 -0.5 23.7 2.2 0.0 84. 6 253 0 5 215 128.2 
Victoria Int'l A 13. l -0. 8 23.7 2.2 0.0 84.6 214 0 5 216 148 .2 I Victoria Marine 12.4 -0.6 20.8 3.1 0 .0 60 .0 97 0 6 167. 2 
Wi ll iams Lake A 8.9 - l.4 23 .9 -6 . 5 0.6 39. 1 129 0 8 170 273.6 

' 
j 
I 

SEPTEMBER 1983 SEPTEMBRE 

• ... 
l • - E 

Q,. 

• .! 
c.. .. ... ,, t; 

C A <: 
! ? - .. .. 
1 0 • 0 

C E ;; E : .. - . I e i 
': t . ' 6 : -; l i ,, 
> 

i l i .• 
i; 

101 .8 1.24 
102.0 1.13 

101. 9 

l 01 . 8 1.26 
101 .8 

101.8 .69 

101.6 .69 

101. 4 .73 
101. 5 . 74 
l 01. 9 1. 16 

101. 7 .92 
101 .8 .88 
101.6 1.20 
101. 7 l . 01 

l 01. 8 1. 29 

101.8 .92 

101. 9 1. 12 

101.8 . 81 
101 . 7 1. 18 

101 .8 .89 
101 .8 .97 

l 01. 7 1.20 
101 . 7 .84 

l 01 . 7 .89 

101. 9 l.23 

101 . 9 l. 14 
101 . 9 1. 15 
l 01 .8 .73 

STATION 

YUKON TERRITORY 
TERR ITOI RE OU YUKON 

Burwash A 
Dawson A 
Mayo A 
Watson Lake A 
Whitehorse A 

NORTHWEST TERRI TORIES 
TERRITOIRES DU NORD-QUEST 

Alert 
Baker Lake 
Cambridge Bay A 
Cape Dyer A 
Cape Parry A 

Clyde 
Coppermine 
Coral Harbour A 
Eureka 
Fort Rel i ance 

Fort Simpson A 
Fort Smi th A 
Frobisher Bay A 
Hall Beach A 
Hay River A 

Inuv ik A 
Mould Bay A 
Norman We 11 s A 
Pond Inlet A 
Reso lute A 

Sachs Harbou r A 
Yellowknife A 

ALBERTA 

Banff 
Brooks 
Calgary Int ' l A 
Co ld Lake A 
Coronation A 

Edmonton Int'l A 
Edmonton Municipal A 
Edmonton Namao A 

t 
C 

C " . ,. 
• 0 
2 

l. 7 
2.6 
4 .0 
5.5 
4.7 

-8.2 
5.2 
4.0 

-0 . l 
l.O 

0.6 
3.8 
2. 3 

-5. 0 
6.9 

4.8 
6.8 
1. 9 
l.2 
6.5 

0.7 
-5 .3 
4. 1 

- l . 2 

-2.3 
5.4 

7.7 
10. 5 
9.9 
8.7 
8 .8 

8. 4 
9. 8 
9 .0 
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i 
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-3.4 16.5 -22.3 9.9 
-2 .8 15.5 -23 .2 17.2 
- 2.5 17.5 -14 .9 1.2 
- 2 . 1 19.0 -13 .9 7.5 
-2.8 18.6 -1 9. 4 4.8 

-2 .0 4.7 -25. 1 49 .3 
2.9 13 .0 -4.4 7 .8 
4.7 13.2 -6. l 15 .6 
1.3 7.4 -7.6 13.2 
0.3 0.0 -7 .9 21.4 

0.8 13.3 -8.8 27 .6 
1.3 19.l -3 .5 0.8 
l.4 13.0 -9.l 4.6 

-3.3 4.5 -18 .2 14. 0 
0 .8 16 .6 -2.7 2.0 

-2.5 22.3 -20.6 14 .8 
- 0. 7 21 . 2 - l O. 2 1 . 0 
-0.5 11.3 -4 .6 12.5 
1.8 9.4 -5.5 0.4 

-1. 6 23. l - l O. 3 13. 9 

- 2 . 4 17 . l - 20 . l 21. 0 
l .2 -0. 5 -1 5.0 35.2 

-2.0 21 .2 -15 .7 8.5 

3.9 6.2 -8.4 5.2 

-0 .3 7.5 -14 .9 24 .4 
-l.3 17 .7 -9.7 17.4 

- i.6 22.0 -7 .5 21.8 
-1.4 32.5 -6 .5 0 .0 
-0 . 7 27.5 8. 6 6 .2 
-1 .1 25 .9 -6.3 T 
-1.7 31. 0 -9 . l 3.2 
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25.0 105 
47 .9 133 
23. 8 79 
55 .4 127 
50.4 , 166 

23. 9 86 
57 . 1 154 
28 .8 166 
11.2 15 
39 .6 169 

26.4 75 
103.3 430 

5.2 15 
18.6 194 
46.7 155 

20 .4 65 
17 .8 43 
14. 2 31 
2.3 8 

53.0 125 

20.6 86 
24. 9 180 
25.6 87 

35 .0 194 

42.8 252 
35.8 117 

34.5 
8.2 

16.0 
58 .8 
48.4 

83 
20 
42 

131 
148 

-1.4 126. 4 1 -9,6 -1. 2 24.1 -4.4 
-1.4 23.2 -6. 4 

5 .0 , 36.2179 
3. 0 40. 2 103 
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0 7 
0 9 
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10 
2 
5 
5 
3 

21 
0 
l 
2 
T 

6 
0 
T 
0 
5 

8 
17 

5 

1 

3 
5 

0 
0 
0 
0 

0 
0 
0 

6 
11 
5 
3 
7 

5 
10 
0 
5 

12 

I\ 
7 
7 
l 
7 

8 
8 
6 

6 

12 
7 

3 
5 
7 

7 
7 

10 

1 
- ! i "' l .; - a t 
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485.5 1101.3 .52 
460 .8 101.3 . S7 
418.2 , 101.3 .59 

132 1 489 .3 101.4 .66 
139 401. 0 101.4 .61 

991786 .9 101.6 .31 
71 391 .1 101. 2 .74 

119 437.7 101. l .70 
543.9 101 .4 .42 
509.3 101 .2 .59 

184 522.8 101.6 
60 426 .8 101.0 

183 470 .5 101.4 
71 689 . 7 101 . 4 

331 . 6 l 01 . 1 

.5.2 

.68 

.59 

.41 

.81 

161, 384. 9 101.3 .62 
156 336 .4 101.2 . 72 
168 484. 2 101.3 . 55 

505 .6 101.6 .58 
347.8 101.2 .73 

110 507. l 101.3 .55 
20 697.6 101 .2 .40 

134 415 .4 101.J .59 

31 572.6 101.4 .53 

51 608. 6 101 . ?. . 50 
151 376 . l 

208 
205 246.2 101 .6 .6 1 
153 280 . 5 101.4 .81 
181 281.6 101 .6 . 73 

169 288.7 101 .5 .80 
166 247 . 611 01.5 .81 

268 . 7 101. 5 .81 
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STATION 

Edson,.\ 
1 

Fort Chipewyan A 

1 Fort McMurray A 
Grande Prairie A 
Hign Level A 

Jas per 
Let hbr i dge A 
~ledicine Hat A 
Peace ;:{iver A 
Red Deer ,.\ 

Rocky Mountai n House 
Slave Lake A 

1 Suff iel d A 
Wh i tecou r t 

Sr\S~ATCHEWAN 

Broadview 
Collins Bay 
Cree Lake 
Estevan A 
riudson Say 

Ki nde rsley KY 
La Ronge ;.. 
Meadow Lake 
Moose Ja1-1 A 
Nipawin A 

Nort h Bat tl eford A 
Pr ince Al bert A 
Regi na A 
Saskatoon A 

, Swift Current A 

' 

~lynyard 
Yorkton A 

• MANITOBA 

i Bi ssett 
Brandon A 
Church i ll A 
Dauphin A 

, Gil l am A 

I Giml i 

I 
Isl and Lake 
Lynn Lake A 
Norway House A 
Pi lot Mound 

. 
C: 
C: 

C • . ,. 
.. C) 

I :i; ::i; 

7. 1 
7.2 
8.2 
8.6 
6. 1 

7.9 
, 11. 5 
I 11 . 4 
, 1 .6 
i 8.6 

! 7. 7 

I 7 . 8 
11.6 

7.7 

Tem~uhJf~ C 
r ~/Hr•turr C 

1 e z 
§ f 

C, 
., C: . . 

i - ... 
0"' 

- 1. 4 
- 0 .6 
-0.8 
-1.2 

, - 2 . 0 
! 
I - 1. 9 

-0.8 
- l.8 
-1.5 
- l.5 

E .. 
E E . -: . .. 

::i; 

E 
E c 
:i 

24.2 -11.4 
21. 5 -1 0.5 
22.8 -9.5 
24.4 -9 .0 
22. 0 -11. l 

22.5 -8.5 
30.4 -3.8 
34 .9 -3 . 0 
21.2 -9.5 
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QUEB EC NOVA SCOTIA 
Bagotvill e A 13.4 2.3 31.8 -1. 1 0.0 107 .6 108 0 12 156.5 101. 5 1. 18 NOUVELLE-ECOSSE 
Baie Comeau A 11. 3 1.5 22 .8 -0.5 T 106 . 7 103 0 12 138 201. 1 101 .4 1.17 Eddy Poi nt 
Blanc Sablon Greenwood A 
Chi bougamau A 10.4 1.6 25.7 -2.0 T 179 .4 158 0 18 110 232.6 101 .4 1.15 Halifax Int'l A 
Kuuj j uac A 6 .1 0.7 22.2 -3.2 T 35 .0 61 0 8 88 358.1 l 01. l .69 Sab le Island 

Shearwater A 
Ga spe A 12.5 1. 2 28.4 -1.0 0.0 68.6 97 0 10 158 173.8 101.4 1.19 
Inukjuac A 7 .0 2.0 18.0 0.7 0.8 80 . 4 136 0 13 84 330.7 100.8 .83 Sydney A-
La Grande Ri viere 8 .4 21.8 0 .1 0 .0 136.4 0 11 75 287.5 101.0 .92 Truro 
Man iwaki 14 .5 2 .4 31.2 -0.1 0 .0 68.3 71 0 12 192 133.6 101 .6 1.34 Yannouth A 
Matagami A 10.5 1.5 28.8 -3 .6 0.0 162 . 1 169 0 17 116 233.4 PRINCE EDWARD ISLAND 
Mont Jo l i A 13.2 2.0 29.4 -0.2 0.0 80.3 96 0 9 144 151.9 101 . 4 1. 20 ILE-OU-PRINCE-EDOUARD 
Mon treal Jnt'l A 17. l 2.3 31.8 2.8 0.0 76.9 87 0 6 221 79.4 101 .6 1.44 Charlottetown A 
Montrea l Mi rabel lnt ' l A 15.7 31.3 -0.5 0.0 44 .0 0 5 229 107 .8 101. 7 1.32 Surrmerside A 
Natashquan 10.9 l. 7 21.5 -0 . 5 0.0 112 .4 119 0 11 166 210.2 101. 3 1.18 
Ni tchequon 8.4 2. 1 20 .6 0 .3 1.0 134.4 136 0 18 88 289 .6 101 . 2 .93 NEWFOUNDLAND 

TERRE-NEUVE 
Kuuj j uarapik A 8.8 l. 7 21.2 -0 . 1 T 96 . 7 101 0 17 84 277 .9 100.9 .92 Argentia A 
Quebec A 15 .0 2 .4 31.0 1. 1 0 .0 87 .1 73 0 11 188 122 .4 101. 6 1.26 Battle Harbour 
Roberva l A 13.9 2 . 7 31.8 1.0 0.0 116 .5 128 0 12 167 142 .9 101 . 4 1. 24 Bonavista 
Ste. Atathe des Mont s 13.7 2.8 28.9 -1.0 0.0 67.6 65 0 8 203 148 .8 101 . 7 1.29 Bu rgeo 
St. Hubert A 16 .6 2.2 32.3 0 .8 0. 0 74.7 83 0 7 95.0 101. 6 1.38 Cartwright 
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Churchi ll Falls A 
Comfort Cove 
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Fredericton A 15.2 2 .0 32.4 -0.7 0. 0 52.0 60 0 7 200 112 .0 101 . 6 1.34 
Moncton A 14. 9 1.9 29.9 l. 6 0.0 3fi.5 48 0 7 199 110 .8 101 .6 l. 39 
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11.9 1.1 22 .8 1.0 0 .0 11 2 .0 122 
11.8 1.3 27 .9 -0 .7 0.0 81.1 91 
11. 7 0.3 26 . 2 2. 1 0 .0 67.0 83 
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; MANITOBA 

, Brandon 
, Glenlea 
, Morden 

I ONTARIO 

II Oelhi 
! Elora 

I 
I 

SEPTEMBER 1983 SEPTEMBRE 

l 
I 

I 
I 

C: 
C: .. . ,.. 
• 0 

Temper•turt •c 
T.,,-,p,r•rure • C 

l 
I 

1 I 
l . ,! I E • 
0 

.:: 0 
• C: 

.! I ! ... 
" -: 

E .! :, . 
E E ·; . . 

E .! L§ 
C C: 

eE 
- I g.§. 5 I c • 
- i .g 

! 2 
ci C: ] f 

- C: = ... . " 1 ? 

2 .g - . a.. -!:: 

0 • 
·:. E I C ,! . .. 
- 0 ci C: 
- C: 

0 

0: 
0 ::: 
E 9-
- .l( 0 .. z Q. - " 

e1 ! .§ ... 
0 ,.:! 

£ E E 
C U '""' 0 

] 

6 q 
- 0 -o E . 
"F :, '? 
.. " Q. 
- C: - -• ' Q.. ,:, 

-! = 
j -- i 0 0 .... .. 
0 :, ,:) .. 

I: : 0 .Q 
o -2' E 

D•eeDoy, 
• t,o,,e s•c 

D09r h -1ours 
•u·dnsus 

7 
I 

I 
_ 1 d.s•c 

:: l :' 
i: l; 
L ·.=. - .. 
-~ -s ,!: 
C -
i 
.c .: I 

·g c E 
0 -; 

-.; 

I t 
I
. ; -~ - .. 
I -! .., . 
I ! 

C: 
u :. 
• 0 

c: E I 

I 5 ·! 
c.. " I 

I £ ; I 
. 0 ... 
I C -• C: 
t .. C I 

I - " 0 ... i i 6 
. -~ 
0 -¥ 
I- i 0 "' ti: 1 : r JI 

; I l 

.. 
I- Q.. I "'o 1 ;; Q.. 

l l 

l 

AGROC LIMATOLOGICAL STATIONS AGR OCLIMATOLOG!QUES 
I I I I I I ! 
I I I I I 

• r I I I ' I 

14.6 I -0.9 ! 25 . 5 5.0 I o.o · 86.4 ! 82 1 o I 12 I 173 ! 271.8 
I 

12044 . 4 

13 . l 

8 .2 1 8.6 

10.5 
9.9 

10. 1 
9.9 
8 .3 

11 . 0 

I 
I 
! 
I 
I 

4 . 1 1 25 .5 

I 
0.5 

I 
-1.3 I 23 . Q -7 .Q 

1 25.0 , -9 .0 

I I 
-6.9 1 32 .0 , -5 .0 
-0 . 5 • 30.5 I -5 .0 
-1 . l I 34. o . -8. o 

34.0 -7.0 
-2.l · 27.0 -7 .0 

i 
-o.8 ; 35 . 5 -8 . 5 

I I I . : 
11. 7 1 -0. 1 , 34. 5 1 -5. 5 1 
12 . 5 Q . 3 I 38. 5 - l . Q I 

13 . 2 0 . l 1 39 . 0 I O . 0 

17.0 
15 . l 

, I 
I I 
I I 

1.1 1 32 .0 I 1.0 
31. 2 I -o. 1 

I 
o. o I 37 .4 213 

T 
3.6 

3.6 
o.o ' I 0.0 
0 .0 
0.0 I 

I 
2 .5 I 

I 
4 .5 I 
0 . 0 ! 
0.0 : 

0.0 
0 .0 

I 

I, 

I 
26.0 ' 62 
35.0 

51 . 2 1 121 
65.2 160 I 
59 .2 . 168 I 
62 .2 ' 
88 .0 : 310 ; 

I 

10 . 9 I 37 j 
I 

40 . 5 1 81 I 
58 .8 j 117 ; 
66 .6 · 128 i 

I I 
50.8 I 63 
71.0 

I 

0 , 

0 
D 

0 
o i 
0 
0 
0 

0 

0 
0 

0 1 

0 
0 

' I 

3 ' 211 1 242.0 , 1919 .0 

I 
! 

1 110 I 
7 1164 123.3 1339. 2 

8 
7 157 166.5 1491. 5 
9 I 145 .8 1551.3 
9 • 178 169.0 1586.5 
9 I 167 : 122 . 5 1 142 1.2 

l I ' ' 
4 1 148 I 190.6 1754 .1 

I 
I i · 

I i 

5 '! 143 I 211 . 1 1103 . 11 
10 158 I 
8 ; 140 I 246.2 1931 . 3 

I I I i 

6 1. 229 1 367. 3 i 2105.s ! 
10 191 307 .5 I 1832 .5 1 

I I , I 
I I 
l I I , 

STATION 

I Guelph 
Harrow 

, Kapuskasi ng 
Meri vale 

I Ottawa 

Smithf i eld 
Vineland Stat i on 
Woods lee 

QUEBEC 

La Pocati ere 
t L'Assomption 
, Lava l trie 

Lennoxville 
1 Nonnand in 
I 

i 
C " . :,,. 
• 0 ;; 

Tempefa tu,e • C 
r-,p1,.rvr• • c 

1 
0 z 

.:: 0 
• C 

.! . ... 
i = u 

0"' 

E .! 
.§.§ . "' .. .. 
2 

E .! :, .. 
-~ .§ 
.£ -~ ;; 

1 

-g ·t 
- C: = .. . " 1 

ti 

e e 
! .§. 
C ,! 
0 .. ·; 2 
ci C: .¥ .g 
a: 
• -S 
- -¥ ~' 

C ,! 
0 .. -; e . .. 
i 
-~ I: 
• 0 
ct -.:. . 
E .~ 
0 -¥ z Q. - . 
0 " ~l,l 

15 . 5 I o. 5 I 32. 6 i -1. 2 I o. o I 64 . , 
1

1 o 1 
18. 6 1 . l 33. 0 2 . 0 0. 0 54 . 2 82 

11.2 1 2.6 I 33.6 I 3.0 j 

17.2 1 2 . 2 1 31.5 1 3.5 t 
18 . 1 I , . , 33 . 4 4 . 4 
17 . 7 0 .6 31.0 2 .0 

I 

14. 0 I -1. 4 132. 0 I O. 5 
16.4 2.5 32.0 , -0 . 5 

o.o 52 . o I 65 

0.0 43 . 6 1 56 
0. 0 59.2 79 
0 . 0 l 02. 8 154 

o . o I 79.8 I 84 
0.0 63 . 5 .72 

I I 

I t I 12.9 2.5 I 32 .0 -3.5 , 0 .0 J 90.2 94 

e1 
- 1.§ .§. 6 • -- 0 
,: - Q. - e E 3 
C: \I • - 0 o- t o 0 
E -~ ! q ..: 
0 E I -. ' 
-g ,, I '?-• '"a ¥ Q. 

-~a:-& 
f .! -; i: .• J 0 

ai e : i 
C: -0 • -

! l O f 
C • 0 0 
"'<!Z<! 

0.WN Ooy, 
at,o,,e s• C 

D19r•·iourr 
1v-deuu1 

tkS° C 

1 ii I I 
! 0 . 

,. 
C: 

'.s :~ 
C: -:, . -i. -I ·= 

Cl) 0 

-!! ,: 0 c E 
0 -2 C: . 
! i I 

l 
i 

-!!. it 
t .! .., . " u Q. 
C " iii 0 

o I 
0 : 

l 
9 211 1319 . 0 
4 246 726.2 

11 883 .0 
12140 . 2 

I I I 

' 8 i 220 1365.8 ;2038.8 : 
I I I I 

o I 
Q O 6 ' I 366 . 8 2QQ9 . 5 1 

0 I 9 ii 219 j 394 , 3 ' 2133.3 I 

0 I 5 , I 

I I I ' : 
I I . 

I I I I I 
0 i 9 I 192 1281.4 ;1577 . 3 1 
0 ! 7 1206 ! 347.2 . 1937.3 , 

o I 13 , 161 i 
, I ' 

!-' 
u ,. 
• 0 
- E 

-t 1 e 
0 
C C . ·-.. 0 

I I I I I ' ! 
I I I I I : i 

I I ' 
de 16 . 6 2 . 4 32 .0 o.o ; 19 .2 1 92 o 6 : 214 , 354 . 3 1984.4 

I I I I i I 

K ' I l t 

SWI CK I i l ! : 
I . , I . 

: 1· I I · . 
I I ' ' ' 

SSE . 1 i 1 1 
1 

1' • : : I ' I I • I ' ' 

! 16 . 3 2.0 31 .0 2.5 I 0 . 0 I 36 . 8 1 43 ·1' 0 i 4 ! 225 340 . 3 1864.2 ' 
. , , I 15. l l . 7 29. 5 0. 0 : 0. Q 52 . 7 65 0 6 ' 196 i 303. 5 ; 1665 . 0 

I ' , I 
i I I . I 

PRINCE EOWARD I SLAND : I 1· 1 , , • 1 
ILE-OU-PR INCE EDOUARD : I . : 

I I 
I I I 

I I I ' I I 
Charlottetown 15 .8 1.7 28.5 1' 4 . 5 1 0. 0 71.8 86 0 9 1202 ' 322 . 7 1693.5 

I I . I ' 
I I ' 

NEWFOUNOLAND I : I i I '. ! 
TERRE-NEUVE i ' I I I . : i I 

I I I I l I I I 
st. John' s West 12 . 3 0 .7 25.9 3.5 , o .o 166 . 4 156 o I 15 1118 · 220.4 l1261.l I 

1 I I l I I I 
I I I 

1 ! ! · I I i 
. I : I ! 
: I I : I I 
' I , ' ! . I 
I ' I i I I ' I I I : l I I I I 
' I I I I 

I I I l 

: i I I . : I ' I l I ! I I I I 

j I I I I 
I I I I I 
' I I l I 

,. 
m 

' 


