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Yukon and Northwest Territories

OF
MEAN TEMPERATURE
SEPTEMBER 1983 Mean temperatures In the Yukon
oc and Mackenzlie district were 2° to 4°

below normal, while the Keewatin
district and a large portion of the
Arctic was above normal. Many sta-
tions In the Yukon broke thelr
monthly minimum temperature records.
Beaver Creek established a new ter-
ritorial minimum temperature of
~28°, on September 27.

Snowfall In the mountains was
early this month, and by month's end
all areas were covered with snow.
Whitehorse established 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
this month was exceptionally heavy.
Coppermine recelved more than four
times Its normal precipitation by
month's end. In contrast, Hall Beach
had only 8 per cent of thelr normal
precipitation.
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British Columbla

MEAN TEMPERATURE
SEPTEMBER, 1983

52 After a period of cloudy, wet

weather, It became generally pleas-
ant but cool. Mean temperatures were
as much as 2.5° below normal, but no
new temperature records were estab-
| Ished. Preciplitation amounts were
variable, ranging from a Ilow of
10 mm at Granbrook to a high of
461 mm at Prince Rupert. Nearly half
the month's total precipitation In
the south fell during the first

> week. Victoria set a new 24-hour
o ralnfall record of 45.2 mm on Sept-
ember 1. Thunderstorms assoclated
1 with strong winds and hall caused
some damage In the Okanagan Valley
P 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.
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PER CENT OF NORMAL
PRECIPITATION
SEPTEMBER, 1983
%

TOTAL PRECIPITATION
SEPTEMBER, 1983
mm

Prairlies

Many locations across the south
had record breaking temperatures
early in the month, with daytime
readings climbing into the mid to
upper thirties. Winnlpeg, on Septem—-
ber 2, recorded a scorching 38.8°,
the hotest day this year and a new
September temperature record. Dur-
ing the flirst week, numerous forest
fires burned out of control in east-
ern Manitoba. After mid-month, very
cold Arctic alr penetrated south-
wards dropping minimum temperatures
well below the freezing mark.

Precipltation amounts were
varlable but generally heavier In
Saskatchewan and northern Manltoba.
Swift Current recelved 14.1 mm, only
41 per cent of its monthly normal.

Snow fell In Alberta during the
|atter half of the month, but gen-
erally less than 10 cm. Heaviest
snowfalls occurred in the southern
foothlils. Banff and Pincher Creek
recelved 22 cm and 25 cm of snow
respectively. Wet snow also fell In
southwestern Saskatchewan and
western Manitoba.

Ontarlo

Following the best summer in
two decades, September continued as
a very warm, pleasant month. Sun-
shine was plentiful, up to 50 hours
above the normal 1In the south.
This was the warmest September since
1971 at most locations In southern
and central Ontarlo and the warmest
In northwestern Ontario 1In many
years. The first ten days across the
province were superb with sunny very
warm conditions. By September 10,
the mercury reached the low to mid-
thirtles breaking numerous maximum
temperature records. Forest fires
raged In northwestern Ontario during
the flirst week, aggravated by very
dry and hot conditions. The arrival
of cooler, damp weather before mid-
month, helped bring the situation
under control.

Q\l'l

Warm sunny weather conditions
were predominant across a large
portion of the province. Daytime
temperatures climbed To the low to
mid-thirties earlier in the month
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CLIMATIC EXTREMES - JULY, 1983

MEAN TEMPERATURE:

WARMEST
COLDEST

HIGHEST TEMPERATURE:

LOWEST TEMPERATURE:

HEAVIEST PRECIPITATION:

HEAV IEST SNOWFALL:

GREATEST NUMBER OF BRIGHT
SUNSHINE HOURS:

Windsor, ONT 18.5°
Alert, NWT -8.2°
Winnlpeg A, MAN. 38.8°
Alert, NWT -25.1°
Prince Rupert, B.C. 461 mm
Alert, NWT 49.3 cm
Toronto, ONT 238 hrs

ssscontinued from page 2
establishing many new dally record
high temperatures. Huntingdon,
soared to 33.5°, whlle Montréal's
31° was the hlghest ever recorded
so |ate In the year. Several for-
est flres burned In the province,
but Increased ralinfalls before
mid-month helped bring them quick-
ly under ocontrol. Precipltation
was generally above normal with
the exception of the extreme north
and southern areas, where rainfall
was as |ow as 61 per cent of nor-
mal. In contrast, Schefferville
had a September record rain fall
of 152 mm, 182 per cent of normal.
September was a sunny month In the
south, several clitles set new
records for total hours of sun-
shine for the month.

Atlantic Provinces

The sunny warm weather was
excellent for the Autumn harvest
and, In addition, the lack of
frost attributed to one of the
best tobacco crops. This was the
warmest September since 1961 and
the second warmest on record at
several locatlons. The mean month-
ly temperature of 16.4 at Hallfax,
was the second hlghest since re-
cord began In 1944.

Preciplitation amount varled
widely with heaviest amounts weil
in excess of 150 mm, falling on
Cape Breton Island, eastern New-
foundland and parts of Labrador.
In contrast, Yarmouth In southern
Nova Scotlia recorded 20 mm, the
driest September since 1930.

Sunshine totals were general-

ly well above normal with few
exceptions. Both Shearwater and
Yarmouth recorded thelr second

hlighest amount of sunshine hours
for any September.

CLIMATIC IMPACTS

Agriculture

September was Ideal for har-
vesting In the Maritimes but the
first half of the month was too wet
In Newfoundland and harvesting was
delayed. In southern Québec and
Ontarlo, the dry and hot weather of
this summer was blamed for lower
ylelds especlially the grain crop.
There was more raln In September and
that was beneficial for late matur-
Ing cropss |In the Pralrles, the
harvest was almost completed by the
third week of September with the
exception of the Peace River dis-
trict where wet weather conditions
hampered the harvest.

Forestry

Following the very dry month of
August, September started with sev-
eral major forest fires In north-
wastern Ontario and eastern Man-
itoba. The most Important one,
Kenora-73 covered an area of 85,000
hectares. The forest flre season In
Ontarlo ended with a total of nearly
444,000 hectares burned. In Québec,
September was less eventful, but
there was a total of almost 1,500
fires this season and almost 260,000
hectares of forests were destroyed.
In British=-Columbla, the forest flire
season Is ending with a total of
1,600 flres an 77,000 hectares of
forests burned; the total cost for
fighting flires thls season was 23
million dollars.

Arctic lce

On-shore winds in the Beaufort
Sea pushed the Arctic Ilce-pack to-
wards the drill sites. In addition,
mean temperatures have been signifi-

cantly below normal allowling freeze-

up to start 2 weeks early causing
disruptions in the drilling opera-
+ions. In the Arctic, freeze-up was
delayed 2 weeks due to above normal
temperatures but there still was a
signlficant amount of old ice drift-
Ing across the approaches to Lan-
caster Sound causing a hazard fo
shipping.
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CROWING DEGREE-DAYS

774 More than or equal to 120% of normal
{

normal — -

Less than or equal to 80% of

GROWING DEGREE-DAYS
SEPTEMBER, 1983

TOTAL TO END OF SEPTEMBER

' e et
Xy
.

More than or equal to 105% of normal

Less than or equal to 95% or normal - ~\ _

GROWING DEGREE-DAYS
(SEASONAL TOTAL
TO END OF
SEPTEMBER 1983)

)

1983 1982  NORMAL
BRITISH COLUMBIA
Kamloops 2080 2050 2051
Penticton 1891 1916 1959
Prince George 1139 1290 1122
Vancouver 1867 1696 1734
Victoria 1749 1570 1605
ALBERTA
Calgary 1289 1186 1255
Edmonton Mun. 1453 1462 1284
Grande Prairie 1141 1127 1239
Lethbridge 1525 1529 1562
Peace River 1140 1048 1179
SASKATCHEWAN
Estavan 1739 1488 1671
Prince Albert 1365 1218 1353
Regina 1508 1476 1543
Saskatoon 1541 1421 1519
Swift Current 1429 1244 1514
MAN | TOBA
Brandon 1502 1411 1556
Dauphin 1434 1328 1493
¥Winnipeg 1722 1571 1654
ONTARIO
London 1973 1909 1953
Muskok a 1771 1714 1612
North Bay 1644 1528 1604
Ottawa 20159 1890 1886
Thunder Bay 1453 1208 15323
Toronto 1991 1829 1963
Trenton 1974 1790 1947
Windsor 22971 2258 2262
QUEBEC
Baie Comeau 1122 921 1096
Montreal 2014 1894 1955
Québec 1563 1554 1607
Sept-| les 1038 804 970
Sherbrooke 1472 1465 1721
NEW BRUNSWICK
Charlo 1449 1270 1394
Fredericton 1715 1594 1618
Moncton 1677 1389 1536
NOYA SCOTIA
Hal | fax 1685 1385 1498
Sydney 1486 1268 1374
Yarmouth 1490 1378 1378
PRINCE EDWARD ISLAND
Charlottetown 1656 1382 1455
NEWF OUNDLAND
Gander 1275 1017 1144
St. John's 1074 975 1044
Stephenville 1392 1154 1174
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ENERGY REDHIREMENT

SEASONAL TOTAL OF HEATING

DEGREE-DAYS TO END OF SEPTEMBER

6“ HEATING
. S;;i ‘23_/'\ ENERGY RFEC())RUIREMENT 1983 1982 NORMAL
A
S g : SEPTEMBER, 1983
%m{) (HEATING DEGREE-DAYS) BRITISH COLUMBIA
Kamloops 175 120 136
Penticton 188 136 139
Prince George 511 396 482
Vancouver 204 195 190
Victoria 241 252 248
YUKON TERRITORY
Whitehorse 7133 574 608
NORTHWEST TERRITORIES
Frobisher Bay 1099 1227 1121
Inuvik 876 121 837
Yel lowknife 512 542 536
ALBERTA
Cal gary 368 389 383
Edmonton Mun. 341 327 344
> R Grande Prairie 466 448 410
7 355 SASKATCHEWAN
i gass 77 AR Estevan 232 244 234,
e el R Regina J6e . P (2B
iii] Less than or equal to 90% of normal - >askatoon & 2 i
¥ ]
7/// More than or equal to 110% of normal —-‘\Y %%—E—A 246 317 265
Churchi || 724 834 764
The Pas 289 368 351
Winnipeg 211 266 234
ONTARIO
Kapuskasing 273 475 371
London 100 162 152
HEATING Ottawa 93 ..185 164
9 ENERGY REQUIREMENT SUdbUI"Y 167 303 268
< AR Sl oSN AR T DT i Thiinder Bay 196, 54 399
END OF SEPTEMBER, 1983) | Toronto 96 154 123
(HEATING DEGREE-DAYS) Windsor 62 235 79
QUEBEC
Bale Comeau 362 537 437
e Montrdal i e
Québec 174 263 223
Sept-lles 407 569 469
s Sherbrooke 224 320 313
;jjﬁb% Val=d'0Or 266 447 382
)‘j« NEW BRUNSWICK
A < Char lo 755 348 257
2 . 3341 Fredericton 155 222 207
QRS Mo R0 M Moncton 164 237 215
.......... NOVA SCOTIA
Hal | fax 100 176 171
Sydney 192 239 212
..... Yarmouth 174 252 236
PRINCE EDWARD |SLAND
Char lottetown 147 218 194
; g ie - NEWFOUNDLAND ~
% More than or equal to 110% of normal :\v“ Gander 328 366 346
e et St. John's 334 342 375
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Alr Quallty and Inter-Environmental Research Branch

ACID RAIN

by
E.E. Wilison

Almost everyone has heard, at
one time or another, about the
phenomena known as acid raln. It
is well-known as a major environ-
mental concern In many reglons of
North Amerlca, northern Europe and
other parts of the world. But what
exactly Is It, where does It come
from, why Is It a problem and what
are sclentists doing about (17
These questions are answered, In
part, as follows.

What Is Acld Rain?

Acldic deposition, popularly
described as "acld raln", actually
occurs as a result of two funda-
mental and distinct processes. The
process by which aclds are depos-
Ited In raln or snow Is called
"wet deposition". Acldic preclipl-
tatlon deposlited onto the surface
by thls process Includes all forms
of precipltation - raln, snow,
sleet and hall. I+ |Is usually
defined as belng more acldic
(f.e., having a lower pH) than
"normal, clean" raln, which |Is
slightly acldic at a pH of approx-
Imately 5.6. In the second pro-
cess, known as "dry deposltion"”,
sulphate- and nltrate-contalning
particles, and gases such as sul-
phur dioxide of nltrogen are de-
posited or absorbed onto surfaces.
These particles and gases can
either be acldic or can be con-
verted Into acld forms after
deposition.

Atmospheric Input often com-
prises a slignificant portion of
the total Input to an ecosystem.
Wet and dry aclidic deposition are
both Important on a reglonal baslis
In Canada, although In the Cana-
dian Shleld areas far removed from
sources, wet deposition Is rela-
tively more Important. Dry deposli-

tlon provides a slower but more
continuous Impact. Figure 1 shows
schematically several wet and dry

depositlion processes.
Where does the Acid Raln orlglinate?

Research attributes most of
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Figure 1: Schematic diagram of the deposition process

refining and transportation. The
distance travelled, the types of
transformations that occur and the
location and extent of removal
from the atmosphere Is a function
of the material itself, properties
of coexisting materials and meteo-
rological conditions. To determine

raln In eastern North
and elsewhere, to sulphur
pol lutant by-

the acld
Amerca,

and nltrogen oxldes,
products of man's Industrial acti-
vities and modern |lifestyle. These
acld raln "precursors" once emitted
Into the atmosphere can be trans-
ported hundreds to a few thousand

kilomters from thelr polnt of the origins of pollutants and
origin; they undergo various com- their distance of travel through
plex chemical and physical trans- the atmosphere, scientists model
formations, and they eventually the transport, dispersion, frans-
return to the earth's surface. The formation, and removal processes

of emisslions released.

Long-range transport of alr
pol lutants (LRTP) and acidic pre-
cipitation are closely related.

emlssions orliginate primarily from
combustion of fossil| fuels, Includ-

Ing major processes such as power
generation, ore smelting, petroleum




10N
o8

7B

e

Prolonged transport of sulphur and
nltrogen compounds allows time for
chemical and physical conversion
from sulphur dioxlde and nltrogen
oxldes Into acldlc compounds.
Preval llng weather conditions In
eastern North America foster
large-scale movement of acldic
pol lutants within both Canada and
the Unlted States as well as
across state, provinclial and na-
tlonal borders so that the trans-
port and orlgin of pollutants are
transboundary Issues.

What are the effects of Acld Rain?

The Impacts of acld raln
extend beyond the atmospheric
environment, the domlnant pathway,

to the aquatic and terrestrial
environments, to flsherles and
agriculture, as well as to bulld-

Ings, structures and human health.
The time scale of the responses
vary from very short-time (In the
case of flsh kill eplsodes) *to
hundreds of years or longer for
some solls and terrestrial sys-

tems. The ecosystems effects are
subtle, difficult to measure,
often cumulative and possibly

Irreversible.

Acldiflication and assoclated
chemlcal, physical and blologlcal
changes are most evident In aquat-
lc ecosytems. In eastern Canada,
these ecosystems are particularly

sensltive - non calcareous solls
and poorly buffered lakes are
Immedlately downwind of major

emlsslon areas and are currently
recelving preciplitation with a
relatively low pH (Figure 2). The
situation facing the aquatic envi-
ronment appears critical as energy
consumption continues to Increase.
One recent forecast suggests mod-

est Increases In sulphur dloxlide
and substantlial Increases In nit-
rogen oxlde emissions In both

Canada and the U.S.
the century.

to the end of

Whet has been and s being done?

Over the past few years, a
concerted effort has been applled
to tackle this multi-faceted prob-
lem. Since 1980, a large-scale
government program has Involved
five federal departments: Envi-
ronment, Flisherles and Oceans,

b g

New Arlenn: ®
e

T

Figure 2: Mean annual pH in North America for the year 1980

Energy, Mines and Resources, Agri-

culture, and Health and Welfare.

The sclentific program Is coordi-
nated federally by the Aftmospheric
Environment Service, as lead agen-
cy, through the Interdepartmental
LRTAP Commlittee, and between fed-
eral and provincial governments,
and Canada and USA by the Research
and Monitoring Coordinating Com-

mittee. Studlies directed by these
diverse groups have addressed
every aspect of the technical

problem - from emission sources to
the receptor ecosystems of cali-
brated watersheds. Interna-
tionally, negotiations towards a
transboundary agreement on air
quallity with the United States
began In 1980. Sclentists of both
countries have particlipated on
Work Groups dealing with Impact
assessment, atmospheric modellling,
englneering and costs, and strategy
development and Implementation for
control of emisslions.

Significant sclentific accom-
plishments to date Include: total
emisslon Inventories for both an-
thropogenic and natural sources;

geological mapping of sensitive
terralin; relationships between eco-
systems loading and environmental
consequences Including effects on
fisheries, surface water chemistry
and wildlife; effects on forests
and vegetation and the solls that
support these systems, terrestrial
wildlife and ftfotal land systems.
The atmospheric program has pro-

vided extensive Information on
transport, transformation and de-
position flelds. One Important

result of the sclentific programs
has been the acceptance of a
Canadian target level for wet
sulphate deposition, set aft
70 5hg . 80, ka1 iy unch
Is required to protect moderately
sensltive aquatic eccosystems.

This report has addressed only
a small part of the questions
posed. Acld raln represents a wide-
ranging toplc that can Include all
aspects of the problem of the long-
range transport of air pollutants.
Future articles will expand on
some of the Important problems and
thelr resolution.
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Reflections on The Ml |d Winter of 82-83 and Hot Summer of 83

- Impacts on the Great lakes Basin

by
Andre] Saulesleja
Canadlian Climate Centre

The past winter and summer
seasons provide a striking example
of climate variation when high-
lighted against recently past
summers and winters and the clli-
mate normals. The past winter's
alr temperatures over the basin
ranged 3 to 4 Deg C above the
normals, and after a relatively
cool wet spring, the June through
August perlod alr temperatures
registered 1 to 4 degrees above
the monthly averages.

The cause for these varia-
tions from the means I[s suspected
to be |linked to wind patterns over
the equator and the appearance of
anomalously warm water (EI Nifo)
in an area of the Paclific west of
Peru where cold water currents are
usually evident at the ocean sur-
face. (See the May '83 supplement
to Climatic Perspectives for more
detalls on E| Nifo).

The past mild winter saved
Southern Ontario towns and municl-
pallities millions In snow removal
expenses. However, although ski
operators had plentiful natural or
man-made snow, attendance was down
because of a lack of snow In the
populated areas.

Hligher than normal winter alr
temperatures resulted In a much
reduced Ice cover over the Great
Lakes. Lake Erie remalned essenti-
ally lice free through the winter
and lce over Georglan Bay and Lake
Superlor was reduced In extent.
Great Lakes shipping benefitted
from an extended season but thin
ice along coastal areas and over
smal ler lakes proved hazardous for
recreatlional 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 1In +the
midst of drought or near drought
conditions 1In July and when the
railns came, It was 1In locally

heavy downpours from thunderstorms

leaving some areas flooded, some
with wind and hall damage and
others with Ilittle or no relief
from the dryness. Such Is +the
nature of convectively produced
summer rains. The combination of
the summer dryness and spotty rain
after +the preceeding cool wet
spring was reported to have reduced
Ontario's $2.5 billion annual farm
crop by as much as 25 percent.

In the height of the summer
heat, some contractors resorted to
adding Ice to concrete to lengthen
Its setting time and thus maintaln
I1ts proper strength.

The hot summer was a boon to
Metro Toronto's $2 billlon tourist
Industry. The Metro hotel occupancy
rate rose to 79%, up to 10% from
last vyear. Outdoor attractions,
parks, baseball games and resorts
benefited from Increased attend-
ance, but indoor shows, the art
galleries, and the Ontario Sclence
Centre had reduced attendance.

Water temperatures over Lake
Ontarlo began to soar with the warm
spell In June to levels never be-
fore seen since lake-wide surface
temperature records began In 1968.
Near the end of June Lake Ontario's
mean surface temperature was at 21
Deg C almost 9 Deq C above normal.
At the end of August, It remains 2-
3 Deg C above normal but sunny and
warm conditions over the rest of
the basin have warmed other Lakes
as well. In the month of August
Lake Erle was 3-4 Deg C above aver-
age, lake Huron 3-5 above and Lake
Superior 5-7 above.

Sultry alir temperatures and
sunny skles attracted many to the
beaches to swim In unusually warm

waters, but the combination of
polution and naturally enhanced
bacterial growth In warmer waters

caused many beaches to be closed to
swimming In July and August.

The Great Lakes may hold the
key to weather conditions over the
basin this fall and winter. Water

temperatures of the lakes are con-
siderably above normal, and as
such the lakes represent a large
and persistent source of moisture
and heat energy to enhance the
deve lopment 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 possibi-
Iities In favour of more frequent
and perhaps more severe thunder-
storm activity over or to the lee

of lakes in fall and greater and
more Intense "lake effect snow-
fall" over snow belt areas +this

winter. The energy could also feed
larger weather systems, Increasing
thelr intensity to produce higher
winds and perhaps more preclpita-
tion during the fall and early
winter. Higher water temperatures
mean that greater evaporation from
the lakes Iis likely and that water
levels are likely to drop more in
the fall and winter if the greater
evaporation Is not offset by in-
creased preciplitation.

But, however caused, the past
seasons provide an example of the
mean weather conditions and im-
pacts one might expect towards the
middle of the next century as a
result of a warming of the climate

from Increased atmospheric carbon
dioxide. The warming resulting
fron a doubled carbon dioxide

concentration is estimated to be 3
to 4 Deg C in winter and near 3
Deg C In summer, making the past
winter and summer perhaps typlcal
of the seasons to come In the
middle of the next century. We do
not know all implications from
such a warming climate but the
past seasons provide some hints.
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SUMMER RECREATION AND TOURISM - 1983

by

R« Crowe
Canadlian Climate Centre

In splte of much sunny, warm
weather thlis past summer, recrea-
tlon and tourlsm patterns across
Canada were for the most part
close to normal .

In British Columbla, July was
a bad month weatherwise, as gener-
ally cool, ralny weather affected
outdoor actlvitles. Many campslites
and parks were wet. August fared
better, as some sunny warm weather
occurred, and outdoor activities
were on the Increase. Attendance
at the Paclfic Natlional Exhibition
In Vancouver was down drastically
for the first few days of the fair
due to some ralny days. However,
record crowds during the |last
weekend ralsed total attendance to
Just under last year's value.

In splte of considerable heat
and humlidity, It was a good summer
for tourlsm on the Pralries. Out-
door recreation fared well, but
there were some problems with
flooded compsites, particularly in
the Peace River area of Alberta.

Warm, sunny weather gave
outdoor activities a boost in
Ontario. However, economically

depressed conditions balanced the
good weather, and the recreation-
tourism busliness fared |Iittle
better than normal. Hotel and
motel occupancy was much the same
as during last year, when the
weather was much wetter and cool-
er. Camping at provincial parks
was down slightly (1%) from last
year, but day-use was up consider-
ably (73%). However, the pollution
scare and closed beaches resulted
In a drastic drop in attendance at
parks and conservation areas early
in August. Attendance at the Can-
adlan National Exhibition was up
slightly from last year.

In Québec, in spite of much
warm, sunny weather, tourism was
down slightly from last year due
to the depressed economy and the
high price of gas. More Québec
residents l|eft the province for
American hollidays than did last
year.

Perhaps the Martimes fared
best for tourism this past year.
United States auto traffic and bus
tours were up considerably from
last year. However, auto tfraffic
from the remainder of Canada was
down, and more local residents
were staying at home than was the
case last summer.

The year 1983 is +the 400th
anniversary of the settling of
Newfoundland. Practically all
fravellers to the province have to

commit tIime well in advance of
their holiday. As a result,
considerable wet, cool weather did

not result in a loss of tourists,
which might normally be expected
to be the case. Automobile travel
to the Island was up about two per
cent over last year. In an anniver-
sary year |ike this, more would be
expected, but the depressed economy
took its toll. Airline traffic was
down slightly from last year, most-
ly due to a strike by Eastern Pro-
vincial Airlines.

GREAT LAKES SURFACE WATER TEMPERATURES

Conslstently warm conditions,
with only a few short cool spells,
preval led over the Great Lakes In
July, August and the first week of
September. Alr temperatures aver-
aged from 1°C above normal In the
lower Great Lakes reglon, to 3°C
above normal in the Lake Superior
reglon. As a result, surface water
temperatures In the Great Lakes
also exceeded normal values by
considerable margins. Peak tem-
peratures, reached In the latter
part of August were more than 4°C
above normal. After the arrival of
cooler weather In September water

temperatures started to return to
values.

more normal

by
George Irbe
Canadian C|imate Centre
Jul. Tempe. Dep.
Lake Ontario 7(16.5. +0+4)
14(20.5 +3.2)
22(22.3 +4.3)
Lake Erie 7(19.4 =1.3)
153216 +0.3)
26(23.4 +1.8)
Lake Huron 6(13.1 +0.3)
12(16.1 +2.4)
26020.0 +3.2)
Georglan Bay 6(13.0 -1.2)
12¢15.7 0.0)
26(18.6 +1.3)
Lake Superior 5( 6.5 =0.1)
12( 705 _0-2)
25(13.8 +4.0)

Aug. Temp. Dep.

Sepf- Temp . Dep °

2(22.4

+35.3) 1(22.9 +4.7)

16(23.6 +4.1) 8(21.8 +4.2)

20(21.2 +2.9) 296170 +1.9)

7(24.9 +2.8) 25(19.4 +0.8)
16(25.8 +3.7)
29(25.8 +4.3)

2(22.8  +3:5) 25(16.9 +1.8)
200222 %4.2)
31(21.8 +4.1)

2(20.6 +3.4) 25(17.9 +3.2)
20(20.6 +2.5)
31(22.4 +4.7)
7(18.4 +7.2)
14(19.4 +7.2)
31(18.5 +4.9)
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50 kPa ATMOSPHERIC CIRCULATION

MEAN 50kPa HEIGHT (dam)

AUGUST 1983

Commencing In this Issue
50 kPa (kilopascal) Northern Hem-
Isphere mean helght and anomaly
maps will be occaslonally Included
on a trial baslis. Some ongoling
adjustments will be made In future
and comments are Invited.

The 50 kPa level of the at-
mosphere, on the average 5000
metres above sea level, Is gen-
erally considered the steering
flow for weather systems. At thls
level alr movement Is nearly par-
allel to the contour |lnes deplct-
ed on the mean helght fleld map,
with the wind speed belng Inverse-
ly proportional to the distance
between contour I|ines. The wind

flow Is generally In a west to
east direction but aligned In
wave-|lke patterns around the

hemlsphere. These patterns called
"waves'", can vary conslderably In
amplltude, and they usually per-
slst for much longer perlods than
do surface weather patterns. When
the ampllitude of these waves In-
creases and becomes greater (merl-

dional flow) and their eastward
progression slows down or even
stops, It Is sald that they have
become quasl-stationary. |f such

Is the case, strong surface tem-
perature anomalles can occur over
certalin areas.

Near or above normal temper-
atures can usually be expected
In areas where there Is a south-
westerly upper alr flow, or In
other words downstream from the
trough position, and In the vicin-
Ity of the ridge as can be seen on
the accompanying helght fileld
charts over central Canada. Below
normal temperature can usually be
expected where there Is a north-
westerly alr flow, downstream from
the rildge position, and In the
vicinlty of a trough as deplicted
over the Atlantic Provinces.
Likewise, temperatures can usually
be expected to be close to normal
I1f the upper air flow Is In a west
to east direction (zonal) with no
waves, or ones with a very weak
amp | I tude.

Surface weather conditions
are also affected by the 50 kPa
upper alr flow. Areas In the
vicinlty of a trough position,
such as depicted along both the
east and the west coasts wllli
receive relatively more unsettled
weather, while areas In the

MEAN 50kPa HEIGHT ANOMALY (dam)

AUGUST 1983

vicinlity of a ridge position will
recelve relatively more stable,
falr conditions as seen across the
central part of the continent.

During the month of August,
mean temperatures In central Can-
ada were more than 4° above nor-
mal, while rainfall amounts were
less than 50 per cent of normal in
several regions. Both the Canadian
wost and east coasts had near or
below-normal mean temperatures,
but precipitation amounts es-
peclally In the Atlantic pro-
vinces, were heavy, as much as 200
per cent of normal.

The 50 kPa helght anomaly map
deplcts the departure In deca-
motres (dam) between the actual
height flelds and the normal
conditions for the time of year.

There are many other factors
which can Influence weather condl-
tions, for example, topographic
features such as mountalns, large
bodies of water (Great Lakes)
etc., but overall, the 50 kPa
mean upper alr flow relates well
to the ensemble surface weather
patterns which have occurred
during the perlod.

Andy Radomsk |
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