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e ACROSS THE COUNTRY ...
SHADED AREAS s
Savie funas 2 & lé; Yukon and Northwest Territories
/ DEPARTURE FROM NORMAL Except for the High Arctic,
OF mean temperatures were below normal
MEAN TEMPERATURE throughout the North. During early
DECEMBER, 1983 December, the first major outbreak
g of the Arctic alr produced bitterly
cold temperatures in the Yukon and

the Mackenzie District. The readings
plummeted to near -50° Iin the cen-
tral Yukon; however, by the end of
the month the temperatures moderated
consliderably. Preciplitation was
variable across the North, ranging
from 15 per cent of normal in the
southern Yukon to 410 per cent of
normal over Ellesmere Island. Only
the eastern shores of Baffin Island
received excessive snowfall. At Cape
Dyer, more than 165 cm of snow In-
creased the seasonal accumulation to
nearly 395 cm. In +the southern
Yukon, a meager 10 cm of snow on the
ground was disappointingly low for
cross-country skiing.

British Columbia

A' large pool of Actlic alr
penetrated +the entire province,
glving very cold and dry weather
condiflons. |+ wasn't until late In
the month +that +this Arctic high
pressure cell began to retreat and
gave way to a milder tfemperature
regime, but not before many new
monthly temperature, preciplitation
and sunshine records were broken.
Monthly mean temperatures were as
much as 8° below normal with nine
localities establishing new record
low values for the month. In many
areas In the south, this was the
coldest December on record. With dry
alr over the province, majority of
sites recelived only 40 to 50 per
cent of their normal precipitation;
for many, this was the driest Decem-
ber on record. Sunshine hours for
the month were also high, with no
less than ten stations Indicating
their sunnlest December ever. Port
Albernl, on the west coast of Van-
couver Island, had more than three
times thelir normal sunshine for the
month.
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PER CENT OF NORMAL
PRECIPITATION
DECEMBER, 1983

TOTAL PRECIPITATION

DECEMBER, 1983
mm

Prairie Provinces

I+ was a bitterly cold month
everywhere. Mean temperatures were
as much as 12° below normal and many

comunities recorded their coldest
December ever. The I|owest tempera-
ture readings occurred before Chris-
tmas, frequently dropping In to the
-40° range at night. During this
prolonged cold snap many temperature
records were broken. Only during the
last week of the month the tempera-
tures finally moderate to above
normal values. The coldest minimum
temperature recorded In the south
was =-42.6°, at Swift Current on
December 23. But farther north the
temperatures at Cree Lake dropped to
-45.6°. With the exception of a
small area In southern Alberta and
northeastern Manltoba, snowfal |
amounts were below normal, generally
less than 10 cm.

Ontarlo

Frigld cold and heavy snowfall
controlled Ontario's weather. This
was In sharp contrast with the balmy
and virtually snow free weather In
December 1982. Mean temperatures
were uniformly below normal, ranging
from 5 to 7 degrees below normal In
Northwestern Ontario to 2 to 4 de-
grees below normal 1In the South.
Dally maximums never rose above
freezing across the North. On the
morning of December 19, the tempera-
tures plunged to -42° at Atlikokan -
the |owest reading this month. Both
northwestern and southwestern re-
glons experlenced thelr coldest
December 1In 25 years. Coplous
amounts of snow In the 100 to 150 am
range fell In the snowbelt areas;
Wlarton recelved the most, 197 cm.
At Gore Bay, nearly 175 cm of snow-
fall proved to be the highest for
any winter month. The entire Pro-
vince was snow covered by December
31. In the Bruce Penlinsula and Mus-
koka area, a snow base of 65 to 85
cm provided excellent skiing during
the Christmas-New Year holldays.

Québec
Much-below normal temperatures
and heavy preciplitation highlighted
the weather. Mean temperatures rang-
ed from 1° below normal at Gaspé to
nearly 4° below normal at Val-d'Or.
Precipitation was excesslve almost
everywhere; at Sherbrooke, 182 mm
was nearly twice the normal amount.
Followlng stations experlenced
record-high precipltation (mm):
(Cont'd on pg. 128B)
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ENERGY REQUIREMENT

] Values equal % of normal
HEATING
ENERGY REQUIREMENT
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DECEMBER, 1983
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SEASONAL TOTAL OF HEATING

DEGREE-DAYS TO END OF DECEMBER

1983 1982 NORMAL

BRITISH COLUMBIA

Kam|oops 1702 1532 1532
Penticton 1571 1475 1403
Prince George 2537 2174 2246
Vancouver 1319 1233 1195
Victoria 1348 1257 1238

YUKON TERRITORY

Whitehorse 3394 2918 2913
NORTHWEST TERRITORIES

Froblsher Bay 4229 4187 3802
Inuvik 4118 4331 4081
Yel lowknl fe 3256 13595 3285

ALBERTA

Calgary 2441 2051 2109
Edmonton Mun. 2438 2146 2218
Grande Prairie 2761 2514 2474

SASKATCHEWAN

Estevan 25391 2039 2089
Reglina 2506 2228 2258
Saskatoon 2577 2358, 2553
MANI{ TOBA

Brandon 2466 2220 2272
Churchil| 3515 3649 < 3584
The Pas 2580 2620 ' 2571
Winnlpeg 2374 2134 2190
ONTARIO

Kapuskasing 2490 2407 2400
London 1542 1306 1464
Ottawa 1741 1556 1410
Sudbury 2091 1868 1999
Thunder Bay 2230 =2125 21535
Toronto 1581 13435 /77 451
Windsor 1627 1111 1282
QUEBEC

Bale Comeau 2270 4. 22254 L2507
Mon+treal 1687 1509 1595
Quebec 1913 1774 1854
Sept-l les 2423 2447 1311
Sherbrooke 1951 1790 1957
Val-d'Or 23547 . 2207 . 2305
NEW BRUNSWICK

Charlo 1907 1982 1873
Fredericton 1698 1622 1711
Moncton 1670 1618 1668
NOVA SCOTIA

Hall fax 1345 13Vi 1365
Sydney 1495 1494 1469
Yarmouth 1511 1356 1386

PRINCE EDWARD |SLAND
Charlottetown 1522 1520 1550

NEWFOUNDLAND
Gander 1873 1879 1795
St. John's 1729 1699 1683
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SNOWFALL

SEASONAL SNOWFALL
QQ, TO END OF
DECEMBER, 1983

WATER EQUIVALENT OF
SNOW COVER
JANUARY 2, 1984

SEASONAL SNOWFALL TOTALS (CM)

TO END OF DECEMBER

1983 1982 NORMAL

Whitehorse 38.2 72.6. . 69.4
Yel lowkni fe T4.8  69:.35  T8.1
Prince George 49.1 64.6 102.9
Yancouver 8.7 0.0 20.3
Edmonton Nam. 31:3 " 34.1 53.5
Calgary 45.5 29.8 « 56.5
Reglina 31.6 35.4 45.0
Winnipeg 28.5 16.2 48.0
Thunder Bay 84.9 54.6 19.3
Muskoka 215:3 1150 " ¥in. 1
Toronto 48.2 31.4  41.4
Windsor 48.0 8.4 40.2
Ot tawa 146.8. 23.2 81.7
Montreal 150.2.= 15:4 . B81.7
Québec 170.6. 59.8 124.4
Fredericton 45.3 45.3 92.0
Shearwater T84:2 " 'B3BiB" 472
Char lottetown 65.3 102.5. 97:0
Goose Bay 333.8. 185.8 159.5
St. John's 55« 1 32.2 90.7
Snow Cover

/ ’ 4 ¥
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s

The amount of water which would
result when snow |s melted, measured
In mlllimetres.
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But how cold does 1t really
feel? Nearly everyone |s aware of
how much colder It feels outdoors
on a windy day as compared to when
there |s no wind, particularly In
the winter. This apparent 'cold-
ness' Is due to the more rapld
cooling effect produced by the
wind to make It feel colder than
It really Is. The comblined effect
of wind and low temperatures Is
experlenced by most Canadians In
Just about every part of Canada.
The effect can produce serious and
often dangerous condltions.

Wind Chill Factor 1Is a
measure of the comblined chilling
effect of wind and temperature.
Although the actual calculation of
the factor Is based upon how fast
will water zool with the combina-
tlon of low temperature and wind,
I+ has been found to be equally
appl icable to the cooling effect
experlenced by the human body and
by an Inanimate object.

The advantage of Wind Chill
Factor over other measurements
methods Is that It represents a
real rate of coolling, In other
words how fast an obJect cools.
For example, the combination of a
speclflc temperature and wind
speed can be related to how fast
exposed flesh will freeze. On the
average the value of 1625 watts
per square meter represents the
condition where exposed flesh will

WIND CHILL FACTOR

freeze. |t also gives an Iindica-
tlon of how difficult It is to
maintain an object, for example a
house, at a given temperature.

In the past it has been com-
mon practice to use an equivalent
temperature (wind chill tempera-
ture) to relate wind and tempera-
ture. Unfortunately +the values
obtalned by this method often have
been beyond the experlience of most
people. For example, -50°C occurs
In relatively unpopul ated areas of
Canada. More Importantly the equi-
valent temperature still does not
relate to the combined effect of
wind and temperature on the human
body. I+ also is too easlly con-
fused with the actual temperature.

EXAMPLES OF THE EFFECT OF WIND

CHILL FACTOR

1. Water will freeze more
quickly at high wind chlll factors
than at low.

2. The ability of an englne
block heater to keep a car englne
warm decreases with Increasing
wind chill factor.

3. The length of time a car
can be left +turned off before
reachling the surrounding alr temp-
erature decreases wlth lIncreasing
wind chill factor.

4. With Increasing wind chill
factor there Is an increase in the
fuel needed to heat bulldings,

WIND CHILL COOLING RATES
(Watts Per Square Meter)

particularly when the bullding is
poorly Insulated.

5. Exposed flesh freezes more
rapldly with higher wind chill
factors.

EXAMPLES OF WIND CHILL FACTOR

Wind Chill
Factor

Comments

700 Conditions conslidered
confortable when dressed
for skiing

1200 Conditions no longer plea-
sant for outdoor activi-
tles on overcast days

1400 Conditions no longer plea-
sant for outdoor activi-
tlies on sunny days

1600 Freezing of exposed skin
begins for most people
depending on the degree of
activity and the amount of
sunshine

2300 Conditions for outdoor
travel such as walking
become dangerous. Exposed
areas of the face freeze
in less than 1 minute for
the average person

2700 Exposed flesh will freeze
within half a minute for
the average person.

Wind Chill
square

The wunits of
Factor are watts per
me ter.
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WEATHER RADAR IN THE ATMOSPHERIC ENVIRONMENT SERVICE

by
C.L. Crozler
Atmospheric Environment Service

wWeather radars have been part
of the Atmospheric Environment
Service (AES) weather observing
system for many years. Recently,
flve new radars were added to
bring the network total to fif-
teen. A program Is underway to
equip all radars with a computer
based system to control the radar
operation, diglitally process and
record the observations and trans-
mit+ the Information to remote user
locations. This advancement will
provide not only better and In-
creased services, but more rapld
and greater accessibllity of the
Information to an Increasling
nunber and varlety of users.

From the weather service
standpoint, the radar Is a remote
sensing Instrument which provides
Information concerning the |oca-
tion, extend and Intensity of
hydrometeor targets In the atmos-
phere out to a nominal radius of
about 250 km from the radar slte.
Precipitation In the form of rain
and/or snow and hall Is of princl-
pal Interest. Under certaln cir-
cumstances and with some speclal
radars (Doppler type) clear alr
phenomena and Instantaneous velo-
cltles of the targets can also be
detected and measured. Most weath-
er service radars do not ordinari-
ly detect clouds that are not
producing raln, or even very |lIght
drizzle beyond short ranges.

The radar system conslsts of
a radlo transmitter, a directional
antenna and a recelver operating
In the frequency range of 3,000 to
10,000 MHz (wavelength of 10 to 3
cm). AES redars operate In the
mlidrange at about 5,600 MHz 5
cm). Short pulses of electromag-
netic energy are transm|tted from
the radar and directed In a very
narrow conical bean (1 degree)
where they ftravel through the
atmosphere at the speed of |ight.
Between transmitted pulses the
radar recelves the reflected waves

RAIN RATE
mm/h

]

RED |

VIOLET
BLUE
TURQUOISE
GREEN i
YELLOW =
WHITE [

40 km RINGS

MAXIMUM INTENSITY
ABOVE 1 km

Flg. 1 Example of a weather radar display on a video screen.

from any targets encountered. The
range to the target Is determined
by measuring the time between the
transnission of the pulse and the
detectlion of the reflected wave
when |t arrives back at the radar.
The polinting angles of the highly
directive antenna determines the
targets direction from the redar
site. By measuring the signal
power wlth the recelver, the In-
tenslty of the target can be estl-
mated without knowling the targets
exact campos|tion.

The computer processes the
Information to produce plctures of
the geographical distribution of
preciplitation and precipltation

Intenslty around the radar slte
out to ranges of 250 km. By scan-
ning the antenna continuously in a
horlzontal plane and elevating It
at the comletion of each revolu-
+1on by the width of the beam, the
space volume around the radar slte
can be fully scanned within a
perlod of about 5 minutes, provid-
Ing sets of data describing se-
quentially the distribution of
precipltation in time. By compar-=
Ing sets of data, the motion and
changes In storm development can
be monlitored nearly continuously.
There are three malin areas In
which radars are utilized for
meteorological purposes: weather
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analyses and prediction, hydro-
loglcal application and research
In cloud and precipltation phy-
slcs. Forecast meteorologlsts use
radar observations to map areas of
preclipltation, determine Inten-
slty, development and motlion, and
then make short term weather fore-
casts for public, aviation, marine
and Industrlial Interests. Radar Is
particularly well sulted to de-
tect, locate and Identify severe
weather areas assoclated wlth
thunderstorms and tornado produc-
Ing storm systems. Hydrologlsts
can use radar observations to ald
In production of flash flood warn-
Ings« A unique feature of the
radar Is the ablility fo view pre-
clplitation over |large ereas almost
contlnuously, even over mountaln-
ous and water areas where raln
gauges are difficult to locate.
Weather radars at present can
provide areal mappings of precipl-
tation amount with significant
accuracy. Skillful use and Inter-
pretation of the observations In
conjunction with a small number of
preclpltation gauges, can provide
hydrologlcal data which Is more
accurate and of more beneflt than
data obtalned by any other means.
Radar Is used to Improve our
knowledge and understanding of
preclplitation generating processes
In the atmosphere. Finely detalled
structures of storms can be quan-
t1tatively observed at all helghts
wlthout the risks or disturbing
oeffects Involved by placing an
observation platform In the stom.
Intensity of the precipita-
tion Is determined by measurement
of the power scattered back to the
radar recelver from the target.
The power depends on the numbers,
slzes and nature of the preciplta-
tlon particles. Fortunately nature
tends to behave In an organized
fashion and empirical relation-
ships have been deduced which on
average relate the radar measure-
ments to respective snowfall and
rainfall rates quite well. Pre-
clipltation rates can be estimated
at a polint within a factor or two
or better. Better accuracies are
achlevable by Integrating observa-
tlons over a perlod of time. Know-
ledge of the spatial variabllity

of the preciplitation allows more

V2o laar 150 130" L 'l

Churchitl
[

40°)

120°

Fig. 2 Locatlions of radars In the AES national network.

accurate estimates to be made over
|arger areas such as watersheds or
drainage basins.

The AES radar program Includ-
es the development of a system to
automatically control the radar
antenna scanning sequence to pro-
vide 3-D observations in space,
and the processing, recording and
tranamission of data to the users.
Signal returns from precipitation
echoes are processed by dedicated
computers to Immediately produce
graphic displays of those echoes
for use within the AES and by
other users. The radar observa-
tlons are simul taneously stored on
digital magnetic tapes for other
| ater research, develcpment, In-
vestigative, and analysis uses.
One form of display Is the plan
position Indicator display (PPI)
or radar echoes as shown in Figure
1. Echoes observed in a |ayer near

the ground are overlaid on an
outline map of the surrounding
area. Computer processing can

readily produce many other types

of display.
Locations of radars In the
AES national network are at the

centres of the 400 km diameter
circles depicted in Figure 2. In
the future as the AES communica-
tions network evolves, radar ob-
servations can be combined with
other observations such as temper-
ature and wind flelds, and satel-
| ite data to provide more complete
and Integrated pictures of +the
comp | ex atmospheric behaviour.

In 1984, the AES will install
first Doppler radar system
near Toronto. Doppler radars pro-
vide Iinformation on the small
scale Instantenous velocities of
alr and preciplitation particle
motions within and around storms.
The radar and data will be evalu-
ated for I1ts potential applica-
tions. The early detection of
tornadic storms with Doppler
radars Is a very promising possi-
bility.

its
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ACID RAIN : THE ATMOSPHERIC PROGRAMME

by
Evelyn E. Wilson

Alr Quality and Inter-Envirommental Research Branch

The earllier Introductory
article entitled "Acid Raln"
(October 1983 Monthly Supplement)
briefly outlined the origin and
effects of the long range trans-
port of alr pollutants (LRTAP) In
general, and aclid ralin In parti-
cular. The atmospheric pathway
plays a parficularly significant
role In the formation of acid
rain. The prolonged transport of
the millions of tonnes of sulphur
and nltrogen compounds emltted
annually Info the atmosphere
allows the time and exposure
necessary for the chemical and
physical converslion of these
pollutants Into acidic compounds.
These compounds are then removed
by precipltation scavenging and
dry deposition processes and
deposlted onto distant receptor
ecosystems, hundreds of kilometres
downwind. Across eastern North
Amerlca, prevallling weather condl-
tlons permit the |arge-scale move-
ment of these aclidic pollutants
from thelr precursor sources 1In
Industrial lzed reglons such as the
Ohlo Valley, the |ower Great Lakes
and the Sudbury area, to sensitive
| akes and forests of the Appa-
lachlans 1In +the east and the
Canadian Shlield in the north. As
an Indication of the magnltude of
the problem, In eastern Unlted
States, an estimated 36,000 square
kil lometres of |akes and rivers are
at risk while In eastern Canada,
the comparative area Is 52,000
square kil lometres.

Since the problem of acld
rain was first recognized In North
America over a decade ago, atmos-
pheric sclentists are continuing
to examine and model fthe trans-
port, dispersion, transformation
and removal processes of pollu=
tants released Into the atmos-
phere. Understanding these complex
physical-chemical processes Is
necessary to be able to define,
quantify and predict the problem
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LEGEND:

Eg MOST KNOWLEDGE

INTERMEDIATE A LEAST KNOWLEDGE

Current level of knowledge and understanding of the various links In the

LRTAP source to receptor chaln.

In terms of source to receptor
relationships.

The current objective of the
federal LRTAP Sclentific Program
being conducted by Enviromment
Canada Is to reduce wet sulphate
loadings (i.e., amount of sul-
phates that are deposited In pre-
clpitation) towards an Interim
target of 20 kilograms per hectare
per year, and to valldate and
reflne the adequacy of this target
with respect to ecosystem process-
es. Towards this goal, the atmos-
pheric sclentific-technical pro-
gran activities carried out by the
Atmospheric Enviromment Service
are directed at developing the
followlng capablilities:

1) to measure (determine) wet
and dry deposition with approriate
spatial and temporal resolution,
to wlithin speclified accuracies,
and

2) to model where emlssion
reductions must be made to achleve
the desired target loading, within
speclfled accuracles.

Over the next three years,
high prlority activities are based
on the current level of knowledge
and understanding of the varlous
links In the source to receptor
pathway shown In Flgure 1. These
activities are divided into moni-
toring, modelling and processes
and are brlefly described here.
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Atmospheric Monltoring

Since 1977, the Canadlan
Network for Sampling Preciplitation
(CANSAP) has conslsted of 55
monthly sampling slites across
Canada. High levels of acldic wet
deposition In eastern Canada,
moderate levels on the Paclific
coast and Iow levels elsewhere
across Canada were observed. A
dally (event) sampling network,
the Alr and Preclpltation Network
(APN), also began operations at
the end of 1978 wlith stations In
eastern and central Canada, (9 at
present) where selected alr and
preclpltation trace constltuents
assoclated wlith both dry and wet
depos| tion processes were sampled.
Recently, CANSAP and APN have been
comblined Into a single network
known as CAPMoN (Canadlan Alr and
Precipltation Monitoring Network)
which began dally operation In the
east this year and will shortly
become operational In the west. In
addlition to the operation and
upgrade of the network, over the
next three years monltoring pro-
gram activities will Include: 1)
operating a quallty assurance

program, 2) detection of emlsslion
changes and trends, 3) examining
hlstorical data, 4) developing a

capabllity to determine dry de-
position routinely, and, 5) as-

sessing selected U.S. network

data.

Afmospheric Modelling

Speclally developed +trajec-
tory and concentration - deposi-
tion models take account of point
and reglonal sources, physical and
chemlcal processes which occur In
the atmosphere while pollutants
are belng +transported, meteoro-
loglical data obtained from nation-
al weather networks, and finally
knowl edge of deposition In wet and
dry form. The models |ink sources

wlith +the receptors and, as +the
predictions are verifled with
fleld data, the models become

powerful tools In the development
of emlission reduction scenarios.
The current focus of the model ling
program Is on the evaluation of
source-receptor relatlionshlips,
Improvement of the simulation of
chemical reactions and scavenglng
and removal processes, the devel-
opment and operation of an Euler-
fan model and the expansion of
control strategy modelling.

Atmospheric Processes

The atmospheric  processes
research progran has focussed
mainly on two groups of compounds,
sulphur and nitfrogen. The deposi-

tion of these pollutants In dry
form can accaunt for up to 50% of
the total amount deposited. Dry
deposition measurement technl!ques
were developed, tested and compar-
ed during the Nanticcke studies on
the shore of Lake Erie. Alrborne
cloud chemlstry measurements have
also been made at Nanticcke and
North Bay to Investigate In-cloud
processes. During the next three
years, the program emphasis wll|
be on In-cloud oxidation and
scavenging processes, dry deposi-
tion to forests and snow, large-
scale tracer experiments such as
CAPTEX (Cross Appalachian Tracer
Experiment), eplsode analyses,
selected measurement development,
and on establishing the relation-
ship of acld deposition in North
America to global scale geo-chemi-
cal processes.

In general, the atmospheric

LRTAP program Is intended to
answer, in the long-term, what
types and quantities of atmos-

pheric pollutants are being de-
posited to ecosystems from the
atmosphere, and from where they
originate. The acid raln portion
of the program relates to sulphur
and niftrogen compounds transported

over long distances. Specific
activities such as CAPTEX and
Eulerian modelling will be dis-

cussed in future articles.

Lowest Officlal Temperature by Province - °C

Province

Alberta

British Columbla
Manitoba

New Brunswlck
New found| and

Nova Scotla
Ontarlo

Quebec
Saskatchewan
Yukon Terr|tory

Northwest Terrltories

Prince Edward I|sland

Temperature Place
-61.1 Fort Vermilllion
-58.9 Smith River
-52.8 Norway House
-47.2 Slsson Dam
-51.1 Esker 2
-57.2 Fort Smith
-41.1 Upper Stewlacke
-58.3 Iroquois Falls
~3 72 KiImahumalig
-54.4 Doucet
-56.7 Prince Albert
-63.0 Snag

Date

Jan. 11, 1911
Jan. 31, 1947
Jan. 9, 1899
Feb. 2, 1955
Eebs 17, 1915
Dec. 26, 1917
Jan. 31, 1920
Jan. 25, 1955
Jan. 26, 1884
Feh. 5, 1925
Feb. 1, 1893
Feb. 3, 1947
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SYNOPSIS OF 30 DAY OUTLOOK FOR JANUARY 1984

At the end of December the
extent of lce In the St. Lawrence
River and Gulf of St. Lawrence was
about normal. Malnly new Ice had
spread eastward from the River
into the Estuary. lce was well
established In Chaleur Bay and ice
growth along the New Brunswick

~coast and 'n Northumberland Strailt

had become extenslve.

During January, Ice growth
and spread are expected to con-
+inue to follow normal patterns.

By the end of January, thin
first year 1lce (30-35 am) wlll
predominate In southern and west-
ern sectlions of the Gulf including
Northumberland Stralt and Chaleur
Bay. At that time the eastern
| imit of the lce In the Gulf Is
expected to extend from Just
southeast of Cape North through

western Cabot Stralt and northward
woll off the west coast of New-
foundland. The usual l|eads along
the south coast oi Anticosti
Island, along the north shore of
the River and River Estuary, and
In northern Chaleur Bay should
continue to be evident. Open water
routes Into west Newfoundland and
east Nova Scotian ports Including
Sydney will continue through
January .

Very cold temperatures along
the Labrador GCoast during the
latter half of December accelerat-
ed lce growth In the approaches to
the Strait of Belle Isle and
southeast of St. Anthony. The Ice
growth and spread to just north of
the Bale Verte Peninsula by the
first of January Is two to three
weeks more advanced than normal.
During January further southward

growth and spread are oxpected to
be Intermittent due to periods of
southerly winds and ml lder temper-
atures. After mid-month periodic
congestion can be expected west of
Fogo lIsland with mainly thin and
new fce lylng In Notre Dame Bay
with thicker lce (30-40 cm) lyling
just to the north within the maln
pack. At the end of January, the
southern and eastern |imit of the
pack Is expected to extend from
central Bonavista Bay to about 65
ki1lometres east of Fogo Island to
about 160 kllometres east of St.
Anthony then northward at about
190 kilometres off the Labrador
Coast. lce conditions in the Gulf
of St. Lawrence and in the east
Newfoundland waters are expected
to be near normal by the end of
January .
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A REVIEW OF 1983

by
Amir Shabbar
Canadlan Cl imate Centre

Many Canadians will|l remember
1983 for having both a mild winter
and a sunmar of near perfect vaca-
tion weather. The plcture was
somewhat spollied however, by dis-
astrously heavy winter rains on
the West Coast and a summer
drought on the Prairies and In
parts of Ontarlo and Québec.

The "winter wlithout a sting"
Included three months of record
warmth In southern Canada and the
highest mean temperatures In many
southern Ontarlo locations. Temp-
eratures In southarn Manitoba were
the mlldest In over half a century
In +he December to February
perlod.

There was also a remarkable
| ack of snow with seasonal accumu-
|atlons being ebout half the nor-
mal from British Columbia to
Quabec. Many southern Ontario
places had the l|owest seasonal
snowfall since records began and
Montreal's seasonal snowfall of 69
cm was only 36 per cent of normal.
Neediess to say, Ontarlo and
Québec had one of thelr worst ski-
Ing seasons In years.

A blg advantage of the mild
winter was natiomwlde saving of
heating fuel In the hundreds of
milllons of dollars. On the minus
side, majJor storms plagued the
West oast and torrential rain
caused disastrous mud sl ldes north
of Vancouver.

The Atlantic Coast also fared
badly: during three days In Janu-
ary about 250 mm of ralin fell In
central Newfoundland causing mil-
llons of dollars of damage In a
dam burst. lce cover In the Aftlan-
t1¢c was more extensive than nor-
mal. The southern |imit of pack
lce normal ly reaching within 70 km
of St. John's, Newfoundland, ex-
tended over 320 km farther south,
hampering navigation as far as the
Hibernia ollfields. Ice on the

Great Lakes was much below normal,
however.

After the mild winter, the
spring chlll came as somsthing of
I+ was generally cold

a surprlse.

SHADED AREAS
ABOYE NORMAL

DEPARTURE FROM NORMAL
OF
MEAN TEMPERATURE

JANUARY 1TO DEC 31, 1983
L

from the Rockies to the St. Law-
rence Valley and very wet from
southern Ontario to New Brunswick.
The Prairies had bllzzards as |late
as mid-May when nearly 50 cm of
snow fell south of Regina In one
days - the worst in half a cen-
tury. Sring Iin Ontarlio arrived
with a major snow storm, creating
the greatest snow cover of the
season and bringing rellef to
hard-pressed skl resort operators.

Areas from Ontario to New
Brunswick also had record spring
rainfall causing spring seeding to
be delayed for up to three weeks.
Deluges of 70 to 100 om caused
widespread flooding south of
Montreal when the Richelleu River
overflowed. On the other hand the

Yukon had an unusually mild
spring.
On May 2, southern Ontario

was ransacked by 8 or 9 tornadoes
which caused multi-miiiion dollar
property damage and left many
residents homeless. Reeces Corn-
ers, east of Sarnla was nearly
demolished and 12 people were
Injured.

From the Rocklies to +the
Atlantic, summer was the hottest
In decades and it allowed millions
of Canadlians to enjoy near-perfect
vacation weather. Mean summer
temperatures on the southern
Pralrles were about three degrees
above normal with readings up to

40 degrees recorded in some
places. On the Prairies, relent-
less heat and below normal rain-

fall matured crops a few weeks
early and crop yeild were 10 1o
20 per cent below last year's,

(Cont'd on page 12)
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CLIMATIC EXTREMES - DECEMBER, 1983
MEAN TEMPERATURE:
WARMEST Cape St. James, BC 4,57
COLDEST Mayo, YT -35.9°
HIGHEST TEMPERATURE: Greenwood, NS i o e
LOWEST TEMPERATURE: Mayo, YT -48.2°
HEAVIEST PRECIPITATION: Saint John, NB 204.4 mm
HEAVIEST SNOWFALL: Wiarton, ONT 197 cm
GREATEST NWBER OF BRIGHT
SUNSHINE HOURS: Calgary, ALTA 141 hrs
(Cont'd from page 2B) Atlantic Provinces
Station New Record Old Record Mean temperatures averaged
sllghtly below normal In the Mari-
St-Hubert 190.7 175.8 (1972) times. In Labrador, the readings
Montreal 157.3 154.2 (1972) were 3° below normal. At several
Mont-Jol | 150.7 143.8 (1973) locations, the below normal read-
Hul | -Ottawa 143.5 132.2 (1973) Ings brought an end to the pro-
longed above normal temperature
Snowfall amounts exceeded 125 +trend. Preclipltation was typically

cm along the Laurentian Mountalns
and the upper St. Lawrence Valley.
Otherwise, the values were qulte
variable. While 30 om fell at
Inukjuac, Sept-lles recelved nearly
141 cm. December was rather cloudy;

many central locations had only
half thelr normal hours of bright
sunshine. Only the extreme North

enjoyed more than Its normal share.
A major storm lashed eastern Québec
on December 6. High tides, over 7
metres, driven by winds In excess
of 100 km/h battered the coastal
areas, causing flooding and mud
sl ldes. Considering the damages,
It was the worst storm to hit east-
ern Quéebec since Donna on December
17, 1960. A severe lce storm struck
southwestern Québec on December 13,
creating the worst Ice conditions
In over 22 years In the Montreal
area. Transportation throughout the

South came to a standstill and
about half a milllon homes and
businesses exper lenced lengthy

power fallures.

varliable, ranging from 30 per cent
above normal at Shearwater to 11
per cent below normal at Kent-
ville. Except for Nova Scotla,
snowfall was below normal. At
Shearwater, 74 com was the largest
December fall since 1970. Hours of
bright sunshine varlied conslider-
ably. Moncton enjoyed 23 more
hours of sunshine than normal.
However, Shelburne was 25 hours
dul ler than normal. Several major
storms crossed the Marlitimes. On
December 7, heavy snow and strong
winds disrupted both marine and
alr traffic throughout the Pro-
vinces. Streets and basements were
flooded and gale force winds caus-
ed extensive property damage. On
the north shores of Chaleur Bay, a
ship broke up and sank. On Decem-
ber 23, freezing railn and snow
contributed to numerous *traffic
accldents In New Brunswick, two of
them fatal. A major snow storm
swept the East Coast on December
25, Shearwater recelved about 43
cm of snow. The added snow provid-
ed excellent skiing at many
resorts.

1983 Weather...

(Cont'd from page 11B)

but the barley and wheat crops were
of exceptionally high quality.

The Prairies also experlienced
more summer severe weather than
usual. Tornadoes, sudden downpours,
hall storms and strong winds struck
many communities. On one June day
Saskatoon had 100 mm of rain; 75 mm
of It In one hour, constituting a
once In a century occurrence.

Ontario's sunmer was the first
with above normal temperatures in
about a decade. Toronto had several
days of near record 35-36 degree C
readings and a hunidex (an Index of
hunan discomfort) or 42 degrees C.

Of great concern was Ontario's
June-July drought. The corn harvest
was down by about 25 per cent but
many crops were saved by the arrival
of August ralins. Québec's summer
resembled Ontario's with the hot,
dry weather helping create the worst
forest fire situation In 50 years.

Fall In much of Canada was mild
and was regarded by many as a pro-
longation of summer.

In November,

however, SNow

storms struck Ontario and Québec,
producing ample snow at the ski
resorts. Major storms |ashed +the

East Coast during November and early
December. A |ate November snowstorm
left two +thirds of New Brunswick
without electricity. There were
signs of an early 1983-84 winter.

As for the mild winter of 1982-
B3, Enviromment Canada climato-
logists are more than ever convinced
that the warming In equatorial
waters off the coasts of Peru and
Ecuador known as "EI-Nino" had some-
thing to do with the higher winter
temperatures 1In many parts of
Canada. The reason for this is still
obscure, but what Is certaln was
that there were few Incursions of
cold Arctic ailr. Mdst of Canada's
weather arrived from warmer source
regions to the south and over the
Pacl flc.

Canadian Cl imate Centre
Atfmospheric Environment Service
4905 Dufferin Street
Downsview, Ontario
CANADA M3H 5T4
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| ! | i L ! e - ! | || Hamilt e T 9|-18.6] 33.6/ 100.2| 136| 10 | 18 | 72| 697.
' Rocky Mountain House |-19.4 -10.3| 1.2/-41.0/ 25.1] 16.0| 72| 28 6 lnise.2|10z.6] a3 | MO 1 L |
Slave Lake A 1-1905 | -5.4( 1.7/-38.9) 5.2, 14.3 52| 19| 4 | 74/1159.6/102.6] 13| | yamilton A il st s alonal erel sl ol T2 g
Sittield A 1-21.3 {-12.5| -3.2|-41.5} 25.7| 20.9] 121} 19 | 4 | 861219 | | Kapuskasing A 1-19.7 | -5.0| -1.1/-36.4| 50.9| 39.4| 74| 42 | 1 1170.2/101.8] .12
e LeLCut e R e R (e O M IR | e Tt T i |-19.7 | -5.61 -6.0|-34.1| 23.9| 22.4| 72| 40 | 9 1169.3(102.1 .12
| . ' a ; , | ; ! | | Kingston A | 5.8 | -1.6| 6.5|-23.0| 53.9] 148.1| 163| 17 | 17 | 62| 737.9|101.8| .37
[t Y CHER } ? 1 ; ; s 3 | | Lansdowne House 1-22.7 | -4.4| -5.3|-36.4| 19.6| 16.6| 53| 53 | 7 | 126{1018.1 10
1 | H | | { | |
iE ctadvics (2.7 | -B.24 s9l-7l 30l sl sl s o2 | 116 1232.20102.51 10| | London A | -6.8 | -3.3| 4.8/|-21.6] 63.0| 113.2| 129| 12 | 16 | 53| 769.3(101.9| .34
jhollins Fay -25.6 | -3.5| -8.8(-40.1} 10.5| 10.5| 34| 38 | 4 | 83]1331.5/102.21 .07} | Hoosonee |-19.7 | -3.7| -1.3|-37.7| 2a.0| 19.2| 48| 23 | & | 78|1169.0{101.7| .14
jabrpeciake -25.7 | -5.6| -8.7|-45.6/ 11.6| 6.2 26| 10| 2 80[1317.1] 99.20 07| | Mount Forest 8.5 | -3.1( 2.5(-25.0{109.5| 102.4| 111| 36 | 19 | 39| 820.7|101.8 .33
nn A -10.5 | -8.4] -5.11-39.5| 10.6| 8.3} 43} 124 2 | B5/1167.7|102.6] .13|  Myskoka A | 9.7 | -2.6| 2.3|-35.2|158.7| 148.6( 152| 85 | 2G | 860.4
o, Eay {28 UaF £ Byier A SO B I B G136  R60, 06 1 AN URHRZE 0S4 D < Hiorthibay A |-12.6 | -2.9| 2.0|-31.0| 76.7| 60.2| 80| 45 | 16 | 61| 938.4[101.7| .25
Kindersley KY -22.0 | -9.2| -3.8|-41.2| 15.8] 10.7| 55| 14| a | [1239.3102.6] .13| | | 16 e
" La Ronge A |-23.7 | -6.3| -8.0/-40.2| 9.5| 8.3 38| 19| 2| 1292.9/102.4| .08| | Ottawa Int'l A -9.0 | -1.3| 4.2|-27.8| 88.2| 143.5| 177| 48 | 1¢ | 77| 837.3}101.8) .31
| Meadow Lake 1-23.8 | -8.8| -6.5(-43.6| 10.9] 10.3| 39| 14 | 2 | 112/1297.2|102.6( .08 | | Petawawa A ;
| Moose Jaw A |-20.2 | -9.5| -4.0|-20.7| 7.3] 7.5/ 35| 7| 2| 99|118a.2|102.6] .13| | Peterborough A | -8.1 | -2.1| a.2|-26.2| 50.8{ 99.0| 133| 28 | 10 808.5
| Nipawin A | -23.6 | -8.0{-37.9! 12.2| 10.9! 25 | 4 ' 96{1291.1{102.5] .09| | Pickle Lake [-22.5 | -4.8! -5.5|-37.1] 38.4| 22.6| 62| 54 | & 1264.4|102.0| .40
! ; l | ‘ | Red Lake A | 215 | -5.7| -7.3|-37.9| 20.0| 13.9| 49| 46 | 5 [ 92{1223.2{102.1] .1
| North Battleford A |-23.1 | -9.0| -6.5|-80.9] 6.5/ 5.8 28| 14| 2| [1275.3|102.7] .09 | '
Prince Albert A | =23.6 | -7.1 -8.6 -39.5l 83 8.3 38 20 2 * 105/1288.8[102.6 .08 | | 2 =2 =32 7.51-17.41 52.2| 113 O' 160 Bt 688 .2
' Regina A 216 | -8.8| -7.6|-82.2 13| 9.3| 56| 17 | 2 | 89/1227.6/102.6 T e e o e e
' Saskatoon A |-23.0 | -8.9| -7.0|-41.1| 7.2| 5.2 26| 12| 1 1270.2|102.6| 09| ! Saiit Ste. Marie A [ 3% : : : P
 Swift Current A 208 |-10.9| -1.5/-42.3| 11.1| 10.7) 54| 18 | 5 | 77/1202.8 | Siicns | -5.8 | -3.6| 5.0/-19.4| 53.4| 136.1| 168 16 735.7 .38
f s | . f | Sioux Lookout A -20.4 | -5.3| -5.7|-36.6| 35.2| 33.2 | 99| 53 ' 7 1191.2(102.1| .12
| Uranium City A 1 { i | | &
| avayard |-22.7 | -9.0| -7.01-40.4} 11.2| 7.8] 35| 9| 2 94]1262.11102.5 .10} | sudbury A 13.6 | -3.4| 1.9|-32.6| 99.7| 62.a| 96| 49 14 | 73| 980.8[101.7| .23
| ploskton [ 7283 | STa0ii A0 1239 .6 6-95 6.9 31| 10| 2 |130/1251:3[102.5| 08| | Thunder Bay A 16,7 | -5.6| -1.1|-33.3| 46.0| 237.7| 90| 22 | 6 [ 118]1074.9{102.0| .15
. MANITOBA | i Timmins A -18.2 | -4.2| -1.4(-39.9| 78.5 69.1| 108| 85 | 13 1123.7(101.8| .15
' | Toronto -4.2 | -2.6| 5.5|-20.6| 30.3| 105.0| 14| 13 | 10 | 63| 6B7.9) |
L T Int'l A 6.4 | -2.9| 4.5|-22.0{ 36.3| 82.0| 127| 16 8 756. 9l
| Bissett 214 | 531 7.71-37.0| 155 12.7| 57| 27 | 5 | Ws|1222.5102.3) .11 iy oA
gorancon =21.0 | <6.6/f -6.61-40.41 9.4 47.8] 4\] 3| 4 1212.51102.5) .10 Toronto Island A 4.2 | -2.3| 5.9|-20.1| 18.5| 90.9| 126/ 5 1 687.8(101.9| .38
Churchi110A -25.2 | -3.01 -5.4/-37.9| 32.7| 24.0| 115| 51 | 9 | 41]1339.6{101.7} .07 Trentanth -6.4 | -1.9| 5.2|-23.5| 58.8| 148.8( 179| 17 14 756.2(101.8| .36
Dauphin A -20.6 | -6.3| -7.0(-37.3| 8.2| 7.8] 32| 5| 3 | 115[1197.8/102.4] .10 Trout Lake (Big) -24.7 | -a.8| -7.9|-36.2| 2a.6| 17.72| 60| 60 8 1323.3(102.1| .09
Gillam A 26.3 | -3.5| -8.3[-41.1| 16.8] 9.6] 23| a5 | 4 1373.5[101.9 .07 | | yaterloo-Wellington A 7.2 | -2.9| 3.1|-21.1| 74.4| 106.6| 151 21 @ 15 781.1
imli A -15.1 0.8|-38.0[123.2| 81.7 60 ' 13 1033.4[101.8[ .21
oy . -20.4 | -4.9] -8.01-32.7| 13.4 11.0| 47) 10 | 5 | 131|1189.9/102.3 Rl Wiwa
o Talg A T2l isse-0li-0 A ro B 31 -2 R 15 LEakIS (A318 3 1293.5[102.1) .09 | | yjarton A 6.3 | -2.6| 4.3|-23.4[197.0| 170.4| 159| 65 28 | 26| 754.0/101.7| .40
Lynn Lake A -25.7 | -3.9| -8.3|-38.9| 12.6| 9.3| 33| 27| 2| 89|1332.5/102.2| .07 Windsor A -6.3 | -4.4| 6.7|-23.4| 40.4| 106.3| 147 18 1 752.3(102.0| .36
Norway House A -23.5 -7.1|-37.2| 25.2| 21.5 8| 4 1285.9(102.8| .08
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| ‘ NOVA SCOTIA
GHEREC i ; NOUVELLE-ECOSSE
. Bagotville A -13.3 | -1.2| 3.6|-32.2(132.9| 114.1| 145| 64 | 15 969.9/101.6| .23 2
| Baie Comeau A ‘ -12.3 -1.9{ 2.21-30.9/136.2| 148.9| 163| 100 | 11 87| 939.1/101.4| .25 Eddy Point -3.4 | -1.9] 11.1|-21.2| 75.1| 183.9| 112| 18 | 18 84| 612.6/101.6/ .50
Blanc Sablon | -9.3| -2.2| 3.4/-24.8( 80.5| 87.0| 82| 20 | 13 | 64| 817.8/100.9 .29 Greenwood A -2.6 | -0.3] 16.1/-20.6| 73.2| 121.6f 101} 5 [ 16 629.3/101.7| .49
" Chibougamau A | -18.5 -2.6| -2.6l-40.0! 76.8] 77.0l 123| 70 | 19 7111120.21101.5 ’ Halifax Int'l A -2.5 0.4| 13.3|-19.01 51.0{ 157.1} 87 gz 635.51101.7 .49
Kuujjuac A | -21.1 7yt gl iagleivarigls 28081 75|08 25 8 3511210.9(101.01 .41 | Sable Island 2.7 0.1]12.7| -9.0{ 16.0{ 127.9| 89 01} 13 38| 475.8(101.7| .62
| | | Shearwater A -1.7 | -0.2] 11.0{-18.2| 74.0{ 192.3| 131| 9 | 15 | 103} 602.7]101.2| .5
Gaspe A -8.5 ‘ -1.3| 6.9(-27.1| 85.8| 135.0| 116 36 11 3] 819.6/101.3] .29 Sydney A =20 -0.2| n.2|-17.7h00.6| 199.6] 122 14 15 1
'\ Inukjuac A =20.2 | -2.3? -4.2|-31.8| 29.6| 24.2| 108 15 | 7 | 33|1184.0{101.0| .11| | Tiuroy 2376 1 o0 | 1a.5122100) siiel 120 8] eyl o b g; 2§S;§ Ig,j? ;2?
| La Grande Riviere -19.6 | -4.21-34.9| 53.0 41.1 22 11 1711164.9(101.3] .24 ' Yarmouth A -0.3 0.0| 15.11-15.0| 61.0] 137.1 96 T 21 57| 570.01101.7] .54
. Maniwak -12.0 | -2.0{ 3.2{-36.8| 90.2| 104.8| 147| 41 | 12 | 67| 933.9/101.7| .26
| Matagami A -18.9 | -2.7| -3.9|-37.2| 61.8/ 61.8] 112 53 | 13 76|1144.1 | PRINCE EDWARD ISLAND
‘ ILE-DU-PRINCE-EDOUARD
| Mont Joli A -9.5 | -1.2| 3.8{-23.9|139.8| 150.7| 159| 51 | 20 | 41| 852.2(101.4| .28
| Montreal Int'l A -8.2 | -1.3| 5.0{-27.0| 81.1f 157.3| 181| 26 | 11 | 72| 810.0{101.8| .33 | Charlottetown A -3.9 | 0.0f11.7|-20.4( 55.1| 127.1| 99| &8 | 19 678.8(101.5| .44
| Montrea) Mirabel Int'l A -9.8 3.8(-31.7{117.2| 186.8 64 | 14 | 100| 878.8{101.8| .29 | Summerside A -4.5 | -0.5(11.1]-20.0f 39.5| 111.0| 103 2 | 15 [ 80| 696.5{101.6| .41
| Natashquan -9.9 | -0.7| 4.7(-25.2{134.4| 131.8{ 121| 38 | 19 | 73| 862.9|/101.1] .29| |
itch 2009 |L 17N 4 =0 ! 1.2| 142| 65 | 13 | 33|1204.6/101.3| .13| | NEWFOUNDLAND
Nitchequon 1/-43.0| 78.01 6 | TERRE-NEUVE i RE!
| Kuujjuarapik A -18.4 | -2.5| -4.4|-34.6| 46.3| 46.3| 110} 24 | 13 4111128 |101.2] .14 Argentia A 0.1 -0.2| 10.8/-10.5( 10.9] 94.3| 85 13 | 555 gl101.4] .48 o
| Quebec A -10.2 | -1.2| 2.5|-29.6{135.4 166.1| 146 90 | 19 | 60| 873.4{101.7| .27| | Battle Harbour -9.8 | -3.0| 4.4|-21.9 69.8| 97.2| 208| 65 | 12 862.7/100.8 .28 o8]
Roberval A -14.6 | -1.9| 1.9(-35.1(126.7| 125.0| 156| 94 | 14 | 64]|1010.6{101.4] .20| | Bonavista 19| -0.4| 90l-12.1) a1.2] 765! “sol 10 | 16 616. 11101 2| ‘46
Ste. Agathe des Monts -11.7 | -1.3| 3.0|-33.4{133.3| 177.9] 158| 76 | 20 | 57| 924.3[101.7| .25| | Byurgeo 1.9 | -0.3| 7.0l-13.2| 54.2| 18a.5| 101! 13| 15 | 64l 616 61101 8l a5
St. Hubert A -8.4 | -1.4| 5.1(-27.6] 91.9] 190.7| 191( 44 | 13 817.5|101.7} .33 i Cartwright -10.9 | -1.8| 3.0(-21.7| 92.4| 85.1| 114| 108 | 12 | 63| 894.4|100.7| .23
| schefferville A b e S B b e bl A T iz 60(1220.3/101.1] .10 Churchill Falls A -20.4 | -2.8| -1.0(-35.2(102.8| B87.0{ 139( 154| 16 7111191.11101.1} .13
| Spet-Iles A -12.6 | -1.6| 3.0{-31.5/140.6| 153.5| 147| 66 | 14 | 90| 950.4[101.3| . .23 Comfort Cove -4.6 | -0.8] 7.2/-15.2| 59.0/ 74.5| 70| 18 | 14 704.9/101.1f .38
| Sherbrooke A 9.6 | -1.4] 6.2|-31.4| 81.2| 181.6| 198| 234 19 65 852.6/101.8/ .32 _ Daniel's Harbour -4.6 -0.7| 7.7(-16.2|116.3| 110.6| 121 8| 22 15| 701.1(101.0] .40
Val d'Or A -16.8 | -3.4| -0.5.-38.7( 88.2| 80.4| 115/ 61 [ 17 | 71[1079.6[101.7| .18 Deer Lake A -5.3 | 0.0 7.6|-16.6| 70.5| 78.2) 70| 11 | 17 721.8(101.2| .38
i Gander Int'l A -4.4 | -0.6| 7.9]-15.0| 64.9| 84.4] 78| 27 | 15 | 80| 691.8/101.1] .36
NEW BRUNSWICK 1 } Goose A -15.3 | -2.3| 3.2|-27.1{158.5| 126.7| 174| 130 | 13 82| 103.3{101.0[ .17
{ NOUVEAU-BRUNSWICK ! ; - | Hopedale -13.6 | -2.3| 1.7(-27.1|110.1] 109.9| 172| 90 | 12 978.3|100.7| .19
i I ! | Port-aux-Basques -253 =056 8:0/=15,3( 72.0] 174.8| 112 33 | 22 32| 626.9/101.4] .50
| Charlo A | =9.5 | -1.1{ 7.9|-24.4| 69.7| 110.8( 109| 58 [ 12 | 84| 850.7|101.5 5t. Anthony -7.1 | -0.6| 2.81-21.41128.5| 117.3| 114} 43 | 20 752.6(100.8 .34
| Chatham A szl =0 5l 9. 3|22 5195061 ToAial ag S 99| 783.5/101.6/ .34 St. John's A -1.5 0.0} 10.6(-12.9| 34.5| 111.7| 69 T | 16 80| 604.5/101.3| .47
| Fredericton A -6.5 | 0.0| 11.7|-24.0( 28.7| 127.9| 108 2 | 13 | 108| 759.8/101.7| .34
Monton A -5.9 | -0.5| 12.8(-24.7| 35.6| 122.6| 101| T | 14 | 113| 744.5(101.6| .38 St. Lawrence -1.1 | -0.3f 9.51-10.1) 31.7( 136.1| 107 5 | 13 581.7
| Saint John A el -0.1] 11.9/-24.0! 58.0| 204.4| 123 2 15 101 73016l 39 Stephenville A -3.3 -0.7 7.41-11.0/107.1( 169.8| 149 25 26 21| 665.6(100.4 .411
| Wabush Lake A -20.6 | -2.0| -5.9(-37.9|117.9| 96.8| 133| 133 | 14 | 62[1196.2|101.2 11’
‘ i i
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Temperature*C EE Degras Deys Temparature °C TE Degres Dayi
Temnpérature *C = EE sbove 5°C Tempdrature *C = EE sbove 5°C
5 gé. Degrés-rours 5 gi Deogrés-jours
E R e su-dessus £3 Eg su-dessus
i éf 3‘; “ de 5°C g::: 2. 3 de 5°C
- BREIRE e . : IR ¢
STATION zg_ e Eclz2|sai¥siss o & STATION <z§=_ 3 Ef so|tc|2e|28 e
= S| o8 185 |5 |ez|T8’ S s 8| 88 |I'g s Sleelss E |- 8
£ £ —s | 58 S5 B35 828 ot [iE= § & sl Z8 | EgEalZ S ng o2z
= 8 = S = 5 = = < - -3 a = o 2 = == & = < - g '!
38 EE| 2% |#s|Bsjzgifs| 28 | % [§F s f By | es 125|835 l8S) e8| 2% |58
o | B le=leniotl 2 {ERIZIS0 1001 22 | 5= |k 2 [3s|es|sg|ze| 25 |S¥|ca|itlsel 55| 52 |Bg
g (ERfEEIfEiee s |cSig(PAlRE o] | 13 |53 s B (25 (85|55 (05 |58 (se(aaa8(8) 22|88 |85
B ae |2 |ss |86 R |ew|s2|22|aa] Fa #Q | =& = 3E |53 |55|58 | 23 |ew|a2|22|8a] Fa wQ |[2&
| |
AGROCLIMATOLOGICAL STATIONS AGROCLIMATOLORIOUES | | Guelph -7.1 | -3.0| 3.023.5|71.81105.7| 148 |15 |17 1 S54] 0.0 |2044.5
5 | ; | | \ | Harrow -6.2 | -4.5| 6.5}27.0|24.0]110.7{150 {16 |11 68| 0.0 |2395.1]
BRITISH COLUMBIA f ! | | Kapuskasing
COLONBIE-BRITANNIQUE ! ! 5 | Merivale
5 5 - | Ottawa -8.8 | -1.3| 4.7}127.3{89.2)/115.5|159 |36 |11 78| 0.0 |2163.3]
Agassiz -0.8{ -3.8] 10.0]-11.0} B8.0| 70.6f 27| 0 9 | 8| 0.0 [2259.9| i
Kam100ps , | | ; 1 ‘ \ ! Smithfield -6.1 | -1.6| 9.0 }-23.0{46.6|191.2]|198 |10 |17 0.0 |2169.7
Sidney | ; ; { ; Vineland Station 3.9 | 28| 7.5 7.0 3.2 12052 f 120 15 | 630 m0.0. 123757
Summerland ;6.2 -5.1| 3.5|-21.0] 35.6| 40.1| 122|24 | 7 | 52| 0.0|2087.5 Woodslee
1 | | | 1 | |
ALBERTA ! i ; ] | QUEBEC
| | 1 | }
Beaverlodge =188l 1.2 4-0i-41.0i 27.5| 27.0{ 84|24 | ' ! La Pocatiere 9.9 | -1.7| 4.0}28.0N47.7!188.7|209| 8 |13 |100| 0.0 [1680.1
Ellerslie -20.3 2.01-39.0! 15.7 1.9 19 | 4] 81 0.0 | 1370_8i L'Assomption 9.6 | -1.2}] 3.5E33.5|32.6[193.1| 212 |58 |12 73 0.0 {2046.6
Fort Vermilion | : : | | Lavaltrie
Lacombe i -19.6 | -8.3 -o.5|-39,5; 18.6| 13.0{ 70|13} 4 | 92| 0.0}1305.7 Lennoxville l
Lethbridge { -16.4 1-10.4 5.0-38.0| 29.01i 19.0] 86| 5| 6 | 122 0.0 1786.6 Normandin -16.8 | -2.7 | -1.0 +42.5 {86.6 | 93.3| 132 |52 |13 83 0.0 | 1457.6
Vauxhall L -21.5 -13.6§ 0.51-43.5! 25.8{ 19.0| 91|14 6 | 103 0.0 | 1698.3 St. Augustin
Vegreville i -21.9 | -7.9} -1.5:—az.oi 16.2 16.2| 96|20 | 9 | 0.0 | 1356.1| Ste. Clothilde -7.4 | -0.71 7.0 |-22.0 | 40.3 | 166.1 2 (13 L 716 0.0 2]12.8i .
| i | | |
SASKATCHEWAN | | E i NEW BRUNSWICK ' o)
i f | 5 | NOUVEAU-BRUNSKICK
Indian Head {-21.3 | -8.3| -7.01-41.5] 13.2, 9.4! 44|18 | 3 0.0 1705.5 w
lelfort | -23.0 65| -2.0/-a000! 10,0/ 10,70 42| 9| 5| 93{ 0.0{153.5 Fredericton | ,
Regina [ -22.1 4 -9.1] 9.0{-41.5| 6.2| 8.2| 45| 7 | 2 |- 0.0} 1551.3 ! 1 '
Saskatoon | -22.6 -6.0{-39.5{ 8.1] 8.1} gl 2= 163751 NOVA SCOTIA
Scott | -23.3 | -9.1| -4.0|-40.0| 9.4] 7.7| 38|10 | 1 87| 0.0]1437.4 NOUVELLE-ECOSSE
i
Swift Current South | -20.3 |-10.0| -1.5!-42.0{ 11.9| 10.1| 63| 8| 5| 70| 0.0| 1854.3 Kentville -2.0 | 0.4]15.0+19.0|36.8|115.6| 89| 5 |14 | 64| 18.0 |2070.9
i g Nappan -3.8 | 0.2|14.5})23.0(32.0{119.0{100| 1 |15 | 91| 10.3 [1832.5
MANITOCA !
; | PRINCE EDWARD ISLAND
Brandon -21.4| ~7.3] -9.0}-31.0} - 5.9f 5.9| 29} & | 23| 122| 0.0} 1748.6 ILE-DU-PRINCE-EDOUARD
Glenlea -20.0 | -5.6! -8.0|-38.0] 9.2 92.2| 40|19 | 4 | 115/ 0.0} 1359.5 ?
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Elora -8.0 2.0l-24.2| 52.8! 103.6 26 | 17 54 0.0| 1974.5 St. John's West -1.2 0.2 [10.0 F12.0 |26.2 |120.8| 68 | 1 |15 67 2.8 |1392.6




ACID RAIN REPORT ISSUED BY ENVIRONMENT CANADA FOR JANUARY 8-14, 1984

LONGWOODS The region received slightly acidic snow on January 9, with
NEAR LONDON a pH of 4.8. The air associated with the event came from
| ONTARIO the northwest over Lake Superior, Wisconsin, Lake Michigan

and Michigan. Three days later on January 12, air which had
passed over Lake Superior, Wisconsin, Lake Michigan, Michigan
and southern Ontario produced strongly acidic snow with a pH of

3.9.
DORSET* The air associated with the strongly acidic snow (pH 3.7),
MUSKOKA which fell January 13, moved from northwestern Ontario into
ONTARIO Pennsylvania and New York State and then travelled north to
Dorset.
CHALK RIVER The moderately acidic snow, which fell on January 8 (pH 4.4)
OTTAWA YALLEY and on the fo 1owin? day, January 9 (pH 4.6), was associated
ONTARIO with air that came from the northwest over Lake Superior and

the Sudbury basin. The strongly acidic snow, which fell

January 13, with a pH reading of 4.2, was produced in air that
came from northwestern Ontario, moved south into New York State,
and then travelled north to Chalk River.

MONTMORENCY Not available.

UEBEC CITY

UEBEC

KEJ IMKUJ IK Air which had passed over Pennsylvania, New York State and
SOUTHWESTERN New England January 8, produced stroqgfy acidic snow with a
NOYA SCOTIA pH of 4.0. The rain the region received January 10 was

moderately acidic with a pH of 4.4 and was associated with air
which had passed over Kentucky, West Virginia and the Atlantic
Ocean along the east coast of North America. The moderately
acidic snow which fell January 13 had a ﬁH reading of 4.3 and
was produced in air which arrived from the northwest across
Quebec, New England and New Brunswick.

*Data supplied by the Ontario Ministry of Environment.

Environmental damage to lakes and streams is usually observed in sensitive areas
regularly receiving precipitaion with pH less than 4.7.

This report was prepared by the Federal Long Range Transport of Air Pollutants
LRTAP) Liaison Office. For further information please contact Dr. H.C. Martin at

416) 667-4803.




