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Wintry weather arrived In the
North. Record-breaking high tempera-
tures of late July came to an end as
a cool Actic alr mass pressed
southward out of the Beaufort Sea
and produced near record minimum
temperatures east of the Mackenzle
Valley. At Whlitehorse, record low
daytime readings were established on
5 consecutive days. Mean tempera-
tures were below normal almost evw-
erywhere, but on a few occaslons the
maximums climbed Into the mid=-thirt-
les In the vicinlty of the Great
Slave Lake. A major snow storm
tracked out of the Aluetian )}slands
and dumped the flirst seasonal snow
fall over the Yukon. The winds com-
bined with snow produced treach-
erous roads and the Taylor Highway
from Dawson towards Alaska was clos-
ed because of the heaw snow drifts.
August precipitation pattern was
quite variable ranging from 53 per
- = cent of normal at Eureka to 243 per
cent of normal at Mould Bay. Fort
Smith received the most sunshine
MEAN TEMPERATURE across the Arctic this month - 270

AUGUST, 1984 hours of bright sunshine.
*G

British Columbia

Two significantly different
weather regimes affected the Pro-
5 vince. Sunny and very warm weather
conditions in the central and north-
ey 0] ern districts early In the month
: gave way to a cool and unsettled

A weather pattern. Jn the South, It
15 was relatively pleasant with daytime
i “f‘/ temperatures climbing Into +the

N\ thirties during the first half of
St the month. Some communities In the
South recelved less than half thelr
r;‘_' normal rainfall, only the Revelstdke
\ i 20 and Okanagan Districts were wetter
: k than normal. Many locations In the

: 23~ " South experlienced heaw afternoon
20 thunderstorms; some were assoclated
20 with heavy daownpours and strong

winds. Many forest fires werle.
L 4
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PER CENT OF NORMAL
PRECIPITATION
AUGUST, 1984

%

started by |ightning but the situa
tion remained under control. Harvest
operations progressed well In the
South but cool and wet weather con-
ditlons In more northern farming
commnities sloved crop growth and
delayed early harvest.

Prairie Provinces

TOTAL PRECIPITATION
AUGUST, 1984
mm

Jt was a hot and dry month with
mean temperatures running 3 to 4
degrees abowe normal. The mercury
soared to 39° at Medicine Hat on
August 10, and daytime temperature
In the low to mid=thirties occurred
frequently breaking numerous maximum
temperature records. During the
latter half of the month two brief
outbreaks of cold Arctic alr al loved
early morning temperatures to drop
below freezing. Wlidespread ground
frost was reported In many rural
communitlies; at Rocky Mountains
House +the mercury plummeted to
-3.6°. Raln showers were wldely
scattered and crops showed signs of
heat and molsture stress. In the
South, many farming communities re-
celved less than half thelir normal
precipltation. These conditions
helped promote a serlous grasshop—
pers Infestation in southern Saskat-
chewan and Alberta and were respon-
sible for some |arge grassland fires
In southwestern Saskatchewan during
the latter part of the month.

Severe thunderstorms hlt sever—
al farming communities. Heavy rains,
hall and strong winds caused exten-
sive structural and crop damage at
High Pralirie In the Peace River
District and at Prince Albert. Al-
most twlice the average number of
clalms for weather related crops
damage have been submitted from some
agricultural districts. Jn the North
I Ightning strike resulted In a rash
of forest fire.

Onterio

August was warmer than usual
across Ontario. Mean temperatures
ranged from almost 4° above normal
In Northwestern Ontario to about 2°
abow normal In the southwestern
areas. Mid-August was particularly
warm as daytime temperatures rose
above 30° at many locatlions. Preclp-
I tatlion pattern was qulite variable
while 1t was falirly dry In the
North - Kenora recelved a meagre

«++Cont'd on page 8B
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GROWING DEGREE-DAYS

VALUES EQUAL % OF NORMAL

TOTAL TO END OF AUGUST

‘p,,.“

L st

E_ 3 More than or equal to 105% of normal
Less than or equal to 95% ol normal

GROWING DEGREE-DAYS
(SEASONAL 10TAI
TO END OF AUG, 1984)

ITMLUES EQUAL % OF NORMAL
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GROWING DEGREE-DAYS
AUGUST, 1984

1984 1983 NORMAL
BRITISH COLUMBIA
Kamloops 1839 1750 1846
Penticton 1695 1634 1756
Prince George 985 1023 1049
Vancouver 1511 1545 1511
Victoria 1424 1444 1393
ALBERTA
Calgary 1219 1161 1143
Edmonton Mun. 1449 1313 1200
Grande Prairie 1060 1085 1150
Lethbridge 1417 1335 1422
Peace Rlver 1085 1029
SASKATCHEWAN
Estevan 1756 1505 1540
Prince Albert 1387 1203 1266
Regina 1598 1306 1432
Saskatoon 1558 1363 1309
Swift Curent 1485 1235 1398
MANITOBA
B-randon 1519 1291 1446
Dauphin 1485 1261 1383
Winnlpeg 1596 1414 1518
ONTARIO
London 1112 1520 1600
Muskoka 1509 1362 1387
North Bay 1400 1268 1443
Ot tawa 1767 1544 1762
Thunder Bay 1318 1197 1203
Toronto 1686 1532 1749
Trenton 1655 1501 1735
Windsor 1991 1782 2015
QUEBEC
Bale Comeau 976 839 1006
Montreal 1796 1537 1752
Québec 1550 1316 1460
Sept-l les 950 1038 877
Sherbrooke 1404 1208 1555
NEW BRUNSWICK
Charlo 1331 1096 1256
Fredericton 1562 1543 1457
Moncton 1461 1254 1351
NOVA SCOTIA
Hall fax 1429 1237 1305
Sydney 1384 1087 1196
Yarmouth 1291 1110 1191
PRINCE EDWARD |SLAND
Char lottetown 1460 1223 1280
NEWFOUNDLAND
Gander 1164 954 1020
St. John's 1158 155 907
Stephenville 1255 1042 1022

X =

Season Ended




The Need For Climate Data in Energy Declisions

by

D.C. MCKB‘Y
Canadlian ClImate QCentre

It goes wlthout sayling that
the consumption of energy Is relat
ed to the energy system, l.e. the
climate within which we dwell.
Energy keeps us warm, at work, well
fed and well travelled. The energy
problems which face us today re-
qulire close attention to climatic
features so that Industry, techno-
logy and urbanlization can use them
to positive advantage In our quest
for quality of |lfe.

The use of climate In design
Is not new. Down through the ages
hunan clvilizations have desligned
and constructed thelir shelters to
cope wlth and to utillize climate.
For example, conslider the Middle
Eastern, court yard, townhouse as
found In most of the urban areas
typlically In Baghdad. Houses of
this type have been In exlstence
for over 4,000 years. The comblina
tlon of shaded court yard, cowered
open terrace, cool rooms and flat
roof open to the clear, cold night
sky, together with the absence of
openings In the external walls,
provides a flnely graded and cooled
environment adaptly sulted to this
essentlally desert climate. n
contrast conslder the shelter of
the Eskimo who must survive In a
harsh extremely cold climate. The
Igloo Is Ideal for these condi-
tlons, Its aerodynamic shape offers
low resistance to wind and a higher
surface resistance to heatflow.

With the Introduction of cheap
energy the use of artifical means
to maintaln hunan comfort weakened
the apparent need for climate con
trol and the use of climate In
design fell Into disuse. However,
In the few years whlich have passed
since the "energy crisis" of the
early 1970's a resurgence of the
concept of deslign wlith climate has
been rekindled. Jn the continuling
Interest of hunan comfort and ener-
gy conservation desligners have
agalin become cognative of the nu-
ances of the climate In which they
bulld. As noted by Loftness (1982),
the climate surrounding a project
site can be seen as a serles of

Mean Monthly Value of Dally Solar Radiation

Ottawa N.R.C.
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assets and |lablilitles. Jn winter,
the |labllity of cold temperatures
and high wind speeds can create
tremendous heating loads, and In-
dividual discomfort, that can only
be softened by assets of direct
sunshine or underground construc-
tion. Jn sunmer the |lablllty of
high temperatures combined with
Incessant sunshine creates coolling
discomfort that can only be allevi-
ated by the assets of wind for
natural ventilation, day-to-night
changes In temperatures for time
lag cooling or low humidlities for
evaporative coollng. Architects
and englneers working In the field
of bullding design or solar and
wind energy appllications have usu-
ally had to evolve methods whlich
make use of simplistic meteorologl-
cal Inputs for several reasons;
avallabllity of the data and the
form or format In which It Is pre-
sented; the rapld escalation of
cost In processing the data as one
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moves to finer time resolutions;
the design method Is too coarse to
Justify the use of more sophisti-
cated climatological and solar
radiation data as Input. Also, It
must be emphasized that raw, unane-
lyzed climatological data are, In
general, of |it+tle use to the de-
signer as he will have difflculty
In knowing how to apply the data
correctly.

The Influence of the climate
on a particular energy system al-
ways conslsts of simultaneous and/
or cunulative effects of a number
of climatological elements. How=
ever, It may often be found that
only one or a few elements have a
major effect on a particular case
and that the other elements may be
Ignored. The climatologist and the
archltect or engineer must work In
close cooperation to determine what
are the Important climatic elements
and how the raw climatological data
can be transformed Into applicable
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Informat|on.

The form In which climate data
Ils presented wlill have a major
Impact on Its usabllity. In the
preliminary design of any project
the designer does not require a
detalled analysls, such as hour by

hour values of each partiailar
climate element, whlich may become
necessary when a more detalled
deslign Is developed at a |later
stage. In many Instances, the de-
signer prefers to use graphics
Initially In making decisions. The

obJective Is to visualize relation-
ships early enough In the design
process to allow for better deci-
slons. Figure 1 provides one ex-
ample of climate data presented in
a graphical format which would be
applicable for energy appllications.
This particular flgure provides a
visual representation of the solar
radlation climate of the location
In question. By using the graphical

cauld be made as to, orlentation to
enhance solar galns and shading
techniques. With the Increased
awareness of using climate as an
energy source by the design comm-
nity comes the challenge to the
providers of climate Information to
present relevant, timely, and easli-
ly accessible data in a format
which 1s conceptually understand-
able and applicable to the design
In question. To meet that challenge
requires that there s close co-
operation between the designer and
the climatologist. This cogperation
Is necessary in order that +the
climatologist Is aware of what the
designer needs to know and the
designer Is aware of how to Inter-
pret climate data. The Interaction
between designer and climatologist
can be achlieved in a number of ways
such as Jolnt conferences or work-
shops as for example, the Climate
and Archltecture Conference which

1979. This conference brought to-
gether architects and climatolo-
glsts to discuss and ldentify cli-
mate Information needed by various
professionals and to recommend
methods of graphic display for that
Information which would be most
useful to designers. The publice
tion of doaiments such as Climate/
Energy Graphlics (Loftness, 1982)
which provides a useful set of
exercises to Improve the use of
climatic data in bullding design 1s
another mechanisn for educating the
designers to the yse of climate
data

REFERENCES

Loftness, V., 1982: Climate/Energy
Graphics: Report to the World
Climate Progranme WQP-30. World
Meteorologl cal Organization,

Information provided a decision was held In Washington, D.C. in Geneva, Switzerland.
CORN HEAT UNITS
Seasonal Accumulation to the end of August

Station 1984 1983 Per cent of Normal
Lethbridge 1791 1733 115
Brandon 1976 1988 100
Pilot Mound 2051 2141 106
Earlton 1800 1808 116
London 2389 2336 100
Ottawa 2379 2351 100
Thunder Bay 1766 1835 118
Toronto 2343 2352 99
Trenton 2557 2307 96
Wil arton 1975 2058 98
Windsor 2725 2736 100
Montreal 2498 2379 100
St Agathe 1869 1824 82
Sherbrodcke 2003 1851 106
Fredericton 2074 1958 104
Truro 1882 1658 116
Char lottetown 1961 1765 107

Correction: Please note that the seasonal accumulation to the end of July at Wiarton
was 1240 and not 908 as reported in the July supplement.
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Summer of 1984 - A Climatic Review

by
A. Shabbar
Canadian Climate Centre

The summer of 1984 of fered
most Canadl an near normal tempera-
tures and almost perfect vacation
weather. On the Pralries, however,
the weather had |ts greatest Impact
on the agriaulture. Record-breaking
heat and very little ralin dried up
farmlands, and crops In southern
Saskatchewan and southern Alberta
suffered Irreparable damage. Unusu-
ally high number of destructive
storms lashed southern Ontario, but
on a positive note the forest fire
season could be described as the
quletest Iin many years across the
country.

Mean June through August tem—
peratures were about 2° above nor-
mal on the southern Pralries and In
Northwestern Ontario. Elsewhers,
the readings were close to normal.

After many months of cool
weather, warm temperatures covered
the Northwest Territories during
June and July. The readings were
especlally warm In the Mackenzle
Valley where typlcally maximums
reached Into the Ilow thirties.
Summer was extremely short In the
Yukon, only the last two weeks of
July were warm. A major snow storm
during mid=August brought an abrupt
end to the summer Iin the Yukon.
Cool and damp weather plagued
British Columbla throaughout June
but July provided pleasantly warm
temperatures. Storms were deflected
northwards |eaving much of the
southern reglons dry, Victoria City
had no measurable ralnfall during
July. The Pralries suffaed one of
Its severest draught 1In recent
history. The relentless heat (tem-
peratures In the high thirties) and
the ladk of sufficlent rain left
much of southern Alberta and south-
ern Saskatchewan extremely dry.
Areas south of a |ine from Brandon
through Saskatoon to Calgary were
the hardest hit. Some crops on
non-irrigated lands past the polnt
of recovery. Owing to the below-
normal spring runoff from the moun-
talns, the stream flow In the

SHADED AREAS V.7
ABOVE NORMAL A /

DEPARTURE FROM NORMAL
OF
MEAN TEMPERATURE
JUNE TO AUG, 1984
i

PER CENT OF NORMAL
PRECIPITATION

JUNE TO AUGUST, 1984
%
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rivers was far below normal. Added
to the drought problem, there was a
savere grasshopper Infestation. The
Insects devoured thousands of
square kilometres of crops. Major
reduction In crop yleld was expect-
ed. Durling mid-sunmer, |lightning
strikes helped Ignited numerous
grassland fires In southern Saskat-
chewan. The warm and dry weather
also hastened harvest work across
the Pralrles. Cutting and swathing
were finlshed about 2 to 3 weeks
ahead of normal In some areas.
Southern Manlitoba had quite a few
severe weather. Destructive winds
and damaging hall caused extenslve
property damage.

From Manlitoba to the Gulf of
St. Lawrence, the temperatures were
near normal. The right combination
of the warmth and raln proved bene-
ficlal to crops. Ontarlio grape
growers produced a bumper crop this

year. During July southern Ontario
was very dry but crop reviving
ralns came In August. There was
unusually high number of severe
woeather across the |aover Great
Lakes. During a heavy downpour
during mid- June, more than 75 mm
of raln fell In less than 6 hours

at Hamllton; a few days later an
additional 87 mm fell at the same
location. On July 15, tornadoes

carved wlde paths of destruction
from Ralpton to Blue Sea Lake near
Ottawa. The village of Blue Sea
Lake was the hardest hit as many
homes were reduced to rubble and 1
person was kllled. Another tornado
slanmed into Toronto on August 14.
The twlister caused severe structur-
al damage to several warehouses and
factorles. Jn Atlantic Canada, June
was rather cool and wet; however, a
warm spell coinclided with the visit
of the Tall Ships to Hallfax. And

there was a rare snowfall on Cape
Breton on June 4. Very dry weather
brought drought-llke conditlons to
Nova Scotlia and Newfoundland In
July. Eastern Newfoundland was very
dry, a meagre 41 mm at St. John's
was only 55 per cent of normal.
The dry weather depleted soll mols-
ture reserves and crops exhiblted
molsture stress. Dry weather also
contributed to below average river
levels. August's heat Increased the
sale of alr conditioners as people
sought rellef from the uncomfort-
able weather. Warm weather also
claimed an estimated 106,000 trouts
in Lake George In the Yarmouth
County. The fish couldn't tolerate
record-high water temperatures.
Crop saving rains arrived In
Newfound land dur ing August, and the
warm July and August weather con-
tributed to one of the best corn
crop in Nova Scotlia.
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CLIMATIC EXTREMES - AUGUST, 1984

MEAN TEMPERATURE:

WARMEST
COLDEST

HIGHEST TEMPERATURE :
LOWEST TEMPERATURE:
HEAVIEST PRECIPITATION:
HEAV IEST SNOWFALL:

DEEPEST SNOW ON THE GROUND
ON AUGUST 31, 1984:

GREATEST NUMBER OF BRIGHT
SUNSHINE HOURS:

Eddy Polnt, NS 2308
Mould Bay, NWT 0.2°
Medicine Hat, Alt 39.0°
Alert, NWT - 8.6°
Mclinnes Island, BC 267.0 mm
Mould Bay, NWT 22.8 cm
Alert, NWT 10 cm
Estevan, Sask 350 hrs

of normal In the eastern areas.

Altantic Provinces

«+s (Cont'd from page 2B)

23 mm - the south of the Province
experlenced heavy rainfalls. The
ralns alleviated very dry condi-
tions near Windsor. A number of
locations recelved over 100 mm of

raln; for example, 165 mm at Earl-
ton was the highest for August
since 1965, and at Ottawa 172 mm

was the greatest for August since
1952. Deluges of raln In the ex-
treme eastern region proved to be
of record proportions. At Kingston,
194 mm was a record amount for the
month. In the Niagara Penlinsula,
rainfall was scanty.

A tornado slanmed Into the
northwestern section of Toronto on
the evening of August 14, tearing
roofs off many houses. The twlster
caused severe structural damage to
several warehouses and factorles.

There were no Injurlies. On August
30, severe thunderstorms struck
southwestern Ontarlo. Sustalned
winds of 110 km/h for over 20 min-
utes destroyed properties In mil-
ITons of dollars. Hours of bright
sunshine were plentiful 1In +the

North but remalned deficlent near
the |ower Great Lakes. Eastern

Ontario was considerably cloudy
with sunshine down by nearly 40
hours.

Quebec

Warm temperatures domlnated
the weather over Québec. The tem
peratures were especlally warm
along the St. Lawrence Valley, and
three stations established record
high reading Including 20° at
Montreal (Mirabel). In the North,
the temperatures were near normal.
Rainfall exceeded 100 mm from the
Ottawa Valley eastward across the
southern Laurentlians to the East-
ern Townships. The maximum amount
of 172 mm was recorded at Hull-
Ottawa. More than 100 mm also fell
at Inukjuak and Blanc Sablon; 122
mm was 187 per cent of normal at
Inukjuak. Across central Québec
from the James Bay to the Labra-
dor, amounts were less than 75 per
cent of average. At Bale Comeau,
42 mm was only 45 per cent of
normal. Hours of bright sunshine
ranged from 140 per cent of normal
in the North to about 80 per cent

Altantic Canada experienced
very warm but dull weather during
August. Only Newfoundland had
above normal hours of bright sun-
shinea At least 9 stations in the
Maritimes recorded record-high
mean temperatures; at Sable Is-
land, 20.1° was the warmest August
reading since 1917. Many other
locations broke old records dating
bak several decades. The warm,
hunid weather during the early
part of the month caused an in-
crease In the sale of alr condi-
tioners as people sought relief
from the uncomfortable weather.
Warm weather was also blamed for
the death of an estimated 106,000
Brock Trout In Lake George In the
Yarmouth County, the water temper-
ature In this | ake rose to record-
high levels which the flish were
unable to tolerates A wide range
of precipitation fell along the
East Coast. The amounts ranged
from 200 mm (189 per cent of nor-
mal) at Eddy Point to 24 mm (23
per cent of normal) at Goose Bay.

Below normal precipitation was
recelved In New Brunswick and
western Nova Scotlia while In
parts of Prince Edward Island,

eastern Nova Scotlia and some areas
of the Annapolis Valley, amounts
were above normal. At Charlotte-
town, 173 mm was the second hlgh=
est August amount since 1943.
Most of the precipltation fell
during the latter half of the
month putting an end to the
drought=like conditions that had
prevalled throughout July and
early August In Nova Scotia and
eastern Newfoundland. Most of the
locations In Labrador enjoyed
nearly 50 per cent more than thelr

normal share of sunshine, but
hours of bright sunshine were
considerably below normal In the
Maritimes.

Canadlian Climate Centre
Atmospheric Environment Service
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Downsview, Ontario
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CRANBROOK ailt g aaol S0 po o | aeleo| o | 4 |agl s 340 (o)
DEASE LAKE e |l =02 29| =t | o8 = | 595|113 o | 15 |165 | 82 | 2045 ALERT 0.7 | -0.21{ no| -86 ] 216 108 | 20.3] 73| 10 5 |302 [146 | 535.4 o
ETHELDA BA 1 135 | =02 | 203 | 4.3 0.0 0 |254.9]i50 o | 19 X MSG BAKER LAKE g5 =02 | 22.3 63|20 0 | 64.9]174 0 g | 182 264.3
CAMBRIDGE BA 1 6.2 | =0.32| 537 | Evio TR 0 | 36.3f 13 0 0 |MSG 364.6
FORT NELSON 14.6 | -0.2 | 30.6 1.0 TR 0 | 965|158 o |36 |228 |- = | 1289 CAPE DYER 35 0 el =23 [ el [Fay FFasal 5 0 6 y 450.0
FOPRT ST. JOHN i4.3 0.4 | 27.9 0.5 3.3 (475 | 60.3] i01 0 7 X MSG CAPE PARRY 44 =106 |T1ma | =30 | 29 1487 1{"722) 98 | TR 7 X 4236
HOPE 180 | ~0.4 | 302 8.9 0.0 0 | 113|225 0 7 |23: 108 | 233
KAMLOOPS 20.7 0.9 | 355 5.4 0.0 0 | 264 96 0 7 |270 | 96 i5.6 CLYDE 29 | -1i]| it5 | -14 | 0.4 | 156 | 116.4 [446 0 6 | 33 | 46 | 467.3
KELOWNA 19.0 .2 | 35.3 3. 0.0 0 | 47.8]155 0 7 |263 101 | 233 COPPERMINE 35 | -0.2 | 24.2 0.4 TR 0o | 33| 37 0 5 |65 | 86 | 2935
CORAL HARBOUR 67 =07 skl =t i 0w o | 97.8|220 0 v | 190 | 84 | 350.3
LANGARA 3.4 0.2 | 7.9 9.2 0.0 0 | i71.1]166 o | 19 y MSG EUREKA 2.3 | =10 95 | =5.2 | 6.6 [244 6.i| 53 | TR 2 |233 | 99 | 4355
LYTTON 21.1 0.2 | 34.6 3.6 0.0 0 33| 52 0 2 |250 [104 i0.2 FOPT RELIANCE 5.3 24 | 313 40 | 0.0 0o | 356/| 39 0 6 X 100 2
MACKENZIE 136 | -0.2 | 29.0 0.6 0.0 0 | 34.0|144 0 | 13 |243 |01 | 144.6 |
MCINNES (SLAND i4.5 0.2 | 19.6 9.2 | 0.0 0 |267.0]|178 0 | 23 X MSG FORT SIMPSON 14.3 0.4 | 35.4 0.2 | 15.2 = | 033]i42 0 9 |254 [i03 | 1340
MERRY ISLAND 18.0 6.3 |93 [ da0 | o0 0 | 1837] 42 0 4§ |222:] ‘= 6.0 FORT SMITH 6.5 231 33 | -2.8 | 0.0 0 | 57.4 135 0 5 |270 |io3 39,
FROBISHER BA Y 6.0 | -0.9 | 145 | -0.9 1.2 200 | 79.6]135 0 5 [139 | 86 | 372.4
PENTICTON 20.3 0.3 | 359 40 | 0.0 0 | 30|14 0 7 | 277 1102 141 HALL BEACH 45 ~000F 929 —vor|l @0 0 | 386/ 95 0 6 ¥ 421,
PORT ALBERNI i6.5 | -11] 29.7 49 | 0.0 0 772117 0 3 1210 = | 564 HA Y RIVER 15.5 i | 319 1.4 | 0.0 0 | 59.5|158 0 9 X 104.9
PORT HARDY 13.8 0.0 | 20.4 7.0 0.0 0 [1007]146 6 |20 | 121 ) 66} 1312
PRINCE GEORGE 14.5 0.4 | 285 0.7 0.0 0 | 71.4 /105 ol 3toanil o | 1B INUVIK 9.4 | =13 | 275 | =59 | 12 |339.| 68.2] 156 o | & |56 | 2 | 2629
PRINCE RUPERT 13.6 0.5 | 20.3 6.4 0.0 0 |25.0[158 0 | 21 |105 | 76 | 1367 MOULD BA Y 0:95| =127 -a5 =46 }-22.8 | 253--|=52:2|243°| TR 9 | 21| 16 | 5513
NORMAN WELLS 129 |E=0.5 [ 28:8° |1 =133 [=16.3 = | 43.7| 75 2 9 |206 | 37 | 739
PRINCETON 7.3 0.2 | 355 2.2 0.0 o | 19.8| /8 0 7 | 272 x | MSG POND INLET MSG MSG | MSG | MSG MSG MSG |MSG ¥ MSG
QUESNEL i6. i 0.5 | 30.3 57 0.0 0 | 67.4 105 gilEg X MSG RESOLUTE .0 | -14 96 | -5.0 | 22.0 [328 | 25.4| 82 0 5 | 169 |ioe | 524.9
REVELSTOKE 17.7 0.1 | 312 5.4 0.0 0 | 34.6(200 0 8 |220 | 91 | 437
SANDSPIT 4.3 | -0.4 | 187 | 8.0 0.0 0 | 907133 ol 18 | 976 |72 |i3e SACHS HARBOUR 1.4 | -24 | 109 | -50| 44 | 88 | 383|169 0 9 | 105 | 55 | 515.4
SMITHERS 13.4 | 0.7 | 277 2.7 0.0 0 | 70.3|162 o | ia |17¢ | 75 | 14322 YELLOWKNIFE 15.6 1.5 | 30.9 0.3] 0.0 0 | 282| 64 0 7 |289 [100 | 104.]
STEWART MSG MSG | MSG | MSG MSG MSG [MSG |MSG L MSG ALBERTA
TERRACE 144 | -1.4 | 25.0 Tl R 0 |140.9 (222 0 i5 [ 137 | 68 | 3.2
VANCOUVER HARBOUR | 17.8 0.6 | 27.2 ilE oo 0 | 255/| 47 0 i X MSG
V ANCOUVER INT'L 17.3 0.2 | 27.0 | 10.0 0.0 0 15.7| 38 0 4 | 261 [102 | 26.6 BANFF 14.9 1.1 | 285 05| 0.0 0 | 73.0|149 0 |MSG ¥ MSG
VICTORIA GONZ. HTS 15.5 0.2 | 22.3 9.5 0.0 0 3.8| 42 0 2 |308 [107 | 76.0 BROOKS 19.0 1.6 | 355 0.0 | 0.0 0 | 5= 0 |MSG X MSG
CALGARY INT'L 17.4 22 1 05| 0.0 o | 16.4| 30 0 2 |305 [i08 50.2
VICTORIA INT'L 16.3 0.2 i|F 274 6.2 0.0 0 7.6| 28 0 2 [292 (107 | 575 COLD LAKE 17.7 224 53 0.6 | 0.0 0 | 36.2| 48 0 3 | 241 | 95 56.7
VICTORIA MARINE 14.3 0.1 | 23.2 5.9 0.0 0 19.1] 72 0 5 X MSG CORONATION 17.7 1.6 | 33.9 0.6 | 0.0 0 | 40.4| 78 0 i1 |303 |106 48.2
WILLIAMS LAKE i5. 1 01 299 | -1.0 0.0 0 | 46.7| 110 0 9 |246 | 83 | 96.3
EDMONTON INT'L 17.0 2.2 | 31.8 gids| 00 0o | 305/ 39 0 7 | 272 | 96 62.9
EDMONTON MUN. 18.4 35 | 827 3.4 15 0.0 0o | 230/{ 30 0 6 |292 [105 45.7
EDMONTON NAMAO 17.2 1.6 | 31.4 1.6 | 0.0 0 | 324/ 44 0 5 X 59.9
EDSON 14.9 1.7 | 30.6 i b 0o | 26.3| 29 0 3 |234 | 95 | 1045
FORT CHIPEWY AN i7.6 3.1 | 34.0 30| 0.0 0 | 42.2| 87 0 |MSG X MSG

X = Not observed ® = normal missing MSG = data missing
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FORT MCMURRA 1 16.3 2 | 326 06| 02 | = 055138 | o i 258 [104 77.3 PORTAGE LA PRAIRIE | 210 | 2.6 | 367 52 | 0.9 0 3il 33| o 5 y 817
GPANDE PRAIRIE 5.0 1 0.3 | 304 as oo |o sa4| 97| 0 i {263 | = | 1058 THE PAS 9.2 | 32 | 322 1.2 | oo ) 5.2 26 | © 7 |29 |n3| 383
HIGh LEVEL i5.4 4 | 325 5| ™ | o 452|178 | o i |245 | 96 | 11z.6 THOMPSON €3 a9 1tasy | =14 700 0 63.6| 95 | 0 0 |26 | 4 75.1
JASPER 149 | 07 A 0.0 00 | 0 5:.6]i06 | 0O 0 [223| = | i09.0 WINNIPEG iNT'L 210 | 27 | 385 59 | 0.9 0 2.6 29 | 0 5 |ia2e] 4 19.5
LETHBRIDGE 96 | 20 | 355 - I 25|48 | 0 6 |wsSG 272 =
ONTARIO
MED:CINE HAT 209 | 20 | 390 3¢ oo | o 53] 6| 0 2 |33 | 291,
PEACE RIVER 5.2 1.0 =T b -kl o0 "F o 266| 53 | 0 7 ¥ 90.7
RED DEER 16.4 i3 3T L 2rfon’| o 219 33| 0 " by 69.3 A TIROKAN 9.0 1132 (358 1 29 50D ) 67.2] 63 | © s |262 i03 35,
ROCKY MTN ROUSE 790 | 27 322" |8=3lo 1 00 | 0 3:9]| 41| o 9 X Iics EARLTON 17.3 T e T %l I e L 0 165.11193 | 0 7 ¥ 54.0
SLA VE LAKE 15.5 i | 3.3 0.ifoe | o 55.i] 77 | @ 0 |2nn | 930 GERALDTON 7.4 | 2.3 | 309 6 | 2.0 0 92.6[i39 | o 2 ¥ 6.5
GOPE BA 1 9.5 T i s BN ER R B L A 79.21105 | 0 3 ¥ 4.9 =
SUFFIELD 20.3 1.9 | 365 z3lo00 | o 24l 3: | 0 3 |327 |07 29 HAMILTON RBG 21.9 Wi Jaa §- 050 0.8 |10 a1.2(i09 | 9 a0 kel ves 24
WAITECOURT 55 41 8 | 38547 @i koo 1.0 alwrlo | s y 97.6 o
: : hAMILTON 21.0 w0 . k295 1 96 | .00 0 620 77 | 2 ° ¥ 6.9 o
SASKATCHEWAN KAPUSKASING 17.2 19 | 304 0.3 | 00 0 45.i| 49 | 0 3 b 66.9
KENORA 214 | 33 | 3¢9 | 63 | 0.0 0 23| 27 |i 0 4 X 17.2
KINGSTON 205 i1 | 295 7.3 | 0.0 0 |19s0]255 | o 5 |208 | 32 | i4e
BROADVIEW 9.9 | 35 [ 355 | -10] 00 | 0 gol 13| o 2 | 321 |03 | 405 LANSDOWNE HOUSE 83 | 36 | 34 55 | 0.0 0 66.i] 75 | 0 12 X MSG
COLLINS BA Y 1621 3kl YA 05] 00 jo }es50]67] 9 10 |224 = | 92.3 .
CREL LAKE 6.3 | 2.4 | 322 2i5.1=0:0 0 80.0[132 | o 9 [233 | 96 15.5 LONDON 1.0 .5 | 295 9.6 | 0.0 0 620 77 | o & |27 | a3 69
ESTLV AN 222138 36 55| 00 | o 294 56 | 2 5 |35 |13 16.6 MOOSONEE i5.3 .0 | 305 | o0 ]| 00 0 436| 55 | 0 3 243 | 113 | ais
HUDSON B Y 18.7 | 29 | 319 gz 1800 {10 236 40 | 0 6 [309 | = | 465 MOUNT FOREST 35 1.0 | 235 | 40 | 9. 0 41.2| 48 | 0 5  |MSG 34.4
MUSKOKA 9.0 | 1o | 23.4 30| 00 0 80.i] 90 | © i3 y 334
KINDLRSLEY 2003 11 20 |S3is 22} 00 o i1.3] 32 | o 2 y 299 NORTH BA Y 79 | a9 |'27.9 | 6.3 |5 0.0 0 |102.6]108 | 0 1 | 192 | 32 | 46.3
LA RONGE 7.9 | 27 | 33.0 0.7 | o0 | o 594| 95 | 9 7 ¥ 53 4
MEADOW LAKE il s 33 | =20f o0 | o 533l 30| o 9 |26% = | 534 OTTAWA INT'L 203 326 | 54 | 0.0 0 721195 | o 1 |209 | 30 .2
MOOSE J/ W 21.7 3.i 373 36| 00 |2 3. 0201 0 4 | 3.9 |107 | 200 PETAWAWA 19.0 4 TR TR 0 06.0| 383 | 0 3 y 34.0
NIPAWIN 9.0 336 6| 00 | o 483| = | o0 6 |39 |51 | #4050 PETERBOPOUGH 19.2 i1 | 300 Fideel 200 ) 12.3}i52 | 0 g X 3.
R PICKLE LAKE B89 | 33 [23e | 33 | 0.0 0 426| 41| 0 i0 X 47.0
NORTH BA TTLEFORD 19.3 | 25 | 34.6 3.|l00 | o 97.3|214 | o 7 X 34.7 RED LAKE 9.5 | 3.3 | 33.7 22 | 0.0 0 6i.3] 79 | 0 3 |286 | = | 409
PRINCE ALBERT 83 | 29 | 34.6 022100 | o 702(135 | 0 by |S0asl®3 L 48.0
REGINA 1.0 1 32 36 4 5000 |0 24|50 | 0 a4 |319 |ios | 28.0 ST. CATHARINES 22.0 .0 313 (<o |§o0:0 0 49.0| 61 | 0 3 y 34
SASKATOON 206 | 34 37.7 5] 00 | o 79 21| o 4 X 36 SARNIA 21.2 | 03 | 303 )| 90 | 0.0 0 176.11343 | © 3 |255 |102 6.6
SWIFT CURRENT 201 | 2.6 | 362 i ] 00 | o0 19.5] 46 | 0 5 |38 |07 | 34.9 SAULT STE. MARIE B3| 14 | 289 ]| #0 | 00 0 654 79 | 0 3 243 |93 | 2953
SIMCOE 207 1.0 | 300 80 | 0.0 0 334|128 | 0 9 X 1.2
URANIUM CITY a1 |1 25 1896 2.7 lsan llo 75.01158 | 0 7 X 71.4 SI0UY LOOKOUT 199 |33 | 320 |85 |10 0 50.2| 62 | © 3 X 33
WYNY ARD 9.9 | 3 | 344 | <14 ] 00 | o0 nol20 | o 1 [t |'m | 06
YOPKTON 19.3 | 29 | 36.4 1.0] 00 | o 19.3] 33 | o 4 |306 [108 | 400 SUDBURY 8.5 i.2 30, 701 || Lot 0 |132|73] 0 in |240 | 96 | 34.9
THUNDER BA Y 18.0: | “x6. 18502 5. |00 0 86.5/10¢ | 0 9 |[259 |01 | 355
MANITOBA TIMMINS 7.2 w7 | 302 o | 00 | 0 | 493|560 1 ¥ 60.3
TORONTO 22.3 .0 | 303 | n4e | 00 0 563| 78 | 0 9 [Ms6 i5
A TORONTO INT'L 210" |ta. |ha2in |8 74 Bro.d 0 33|83 | 0 3 X 9.9
BISSETT 9.9 | 32 | 33 30|00 | o 210|135 | o 5 288 |6 | 236
BRANDON 201 | 2.6 36. i 1.3/ 00 | o 26.0| 40 | 0 4 X 3.9 TORONTO ISLAND 21| 20 !309 | 124 | 0.0 0 42460 | 0 0 Y .9
CHURCHILL ws |32 | 322 38|l o0 | o 67.9| 116 | 0 6 |[308 [133 | 210 TRENTON 205 | 03 | 500 | 80 | 0.0 0 3.0/ 113 | 0 10 X 4.1
DAUPHIN 198 1127 | 3%7 25| 00 | o 4523 | 0 3 304 |13 | 325 TROUT LAKE 7.6 |4 1. |530.1 31 | 0.0 0 85.8/i05 | © 9 |[246 | = | 695
GILLAM 18 [.2.3 |i32:0 12 Fomn. lio 38.2(63 | 0 9 X 32.2 WA TERLOO-WELL 9.7 | 0.3 | 239 | 56 | 0.0 0 114.6 (129 | 0 3 X 25.4
; WAWA i6.0 « | 260 | 30 | 0.0 0 75.0| = | O 6 X 71.9
GIMLI 20.2 3.i | 35.0 33|00 |o 82| 32| o 7 (308 |15 | 27.3
ISLAND LAKE 19.3 | 3.0 31.2 291 00 | o 526(85 | 0 8 X 46.5 WIARTON 206 | 25 | 284 61| 00 | 0 |146.0]168 | 0 2 |249 | 93 | 253
LYNN LAKE 6.9 | 2.8 | 2z.6 1] 00 | o |[1w007]183 ] 0 9 |229 |98 | 826 WINDSOR 2.4 1.1 32.i | 105 | 0.0 0 106 i[126 | 9 9 X 4
NORWA Y HOUSE 18.6 = | 3.6 5] 00 | o 476| = | o E ¥ 43.6
PILOT MOUND 20.7 3.5 | 364 46 | 00 | 0 430| 67 | 0 5 X 25.4

X = Not observed ® = mormal missing MS6 = data missing
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QUEBEC NOVA SCOTIA
BAGOTVILLE 18 2 a. || 308 | 32 00 | 0 78.3( 79 | © i X 37.3 EDDY POINT 205 | 2.4 27.9 iy 0.0 | 0 [20086]139 0 3 |22 | 94 2
BAIE COMEAU 15.3 | 0.7 251 | 4.3 00 | o 42,4145 | 0 7 |205 * 85.5 GREENWOOD 20:5 |[88202 32.3 6.3 00 | 0 |i49.3]166 0 3 2 7.9
BLANC SABLON 3.0 1.3 23.0 .3 0.0 | 0 113.61105 | 0 10 | 158 t | 154.3 HALIFAY INT'L 20.6 | 2.5 2.5 ||l i0:0 00 | o 90.7| 37 b) i ) 30
CHIBOJUGAMA U 1613 |23 it 30107 7832 0.0 | 0 36| 54 | 0 8 |229| m 72.9 SABLE ISLAND ol EEs 27.0 7.9 0.0 | 0 75.2| 65 0 9 lsga i 7.3
KUUGUAQ 2 | 0.3 | 30.3 1.0 00 | o 714112 | 0 12 i37 | 32 | 212.4 SHEARW A TER 20.i | 2.3 29.3 | 0.0 0.0 | 0 102.5| 105 ) 9 | 219 | 97 6.4
GASPE 17.5 .5 29.0 | 6.4 0.0 | ¢ 742 85 | © 10 | 212 + | 440 SYONEY 20.0 | 2.4 30.2 | 10.0 0.0 | 0 |i83.9]182 0 202 | 39 3
INUKJUAK 3.9 | 2.0 205 | 4.0 00 | o 121.3 |87 | © 14 |144 | 99 | 282.3 TRURO 9.9 | 2 30.7 4.2 0.0 | 0 [i450] 151 h) 3 |204 | 36 -
LA GRANDE RIVIERE 12.5 + | 203 | 05 eapRlEo 72.210 = | 0 1 [244 = | 176.2 Y ARMOUTH 8.6 | 2.2 27.0 96 g0 o 34.6| 37 0 7 |225 |i07 2.9 -
MANIWAKI 8.3 1.3 | 30.3 | 2.6 00 | 0 161.2 | 177 | 0 3 |183 | 83 40.2 ki
MATAGAMI 6.0 2.0 36 | 07 0.0 | 0 55.5:(-52 110 12 [252 |24 61.5 PRINCE EDWARD
ISLAND =)
MONT JOLI 7.2 1.2 275 | 1.7 0.0 | 0 32.4 104 | 0 9 (197 | 8i 5.7
MONTREAL iINT'L 21,1 1.5 315 | 7.4 00 | 0 124122 | 0 10 |229 | 95 4.4
MONTREAL M INT'L 19.9 i 30.7 | 5.3 0.0 | 0 |1266] = | 0 10 |223 x 22.6 CHARLOTTETOWN 203 | 25 29.9 9.0 0.0 | 0 i72.7| 196 0 i2 X 0.5
NATASHQUAN i5.0 1.7 239 | 6.7 00 | 0 50.4| 43 | 0 6 |206 | B9 91.4 SUMMERSIDE 2005 | 2 309 iLb 0.0 | 0 [188.3]236 0 9 [229 | 95 5.6
NiTCHE QUON 14.0 L) 6.9 | 35 00 | 0 75.2| 67 | 0 2 | 222 |22 | 128.4 2= :
NEWFOUNDLAND
KUUJLUARARIK 11,3 1.4 0.4 | 3.0 0.0 | 0 289.9( 96 | 0 9. |185 | m | 195.;
QUEBEC 19.9 | 2.4 30.9 | 7.0 0.0 | 0 79463 | 0 7 |220 100 4.7 -
ROBERV AL 8.6 202 32.2 | 5.6 00 | 0 872183 | 0 14 [233 ¥ | 393 ARGENTIA 6.6 | 1.3 24.90 95 0.0 | 0 |153.0]159 0 3 y 51.9
STE AGATHE DES MONTS 18.2 | 2.4 28.0 | 4.9 0.0 |0 1670142 | 0 13 |202 | 85 | 425 BA TTLE HARBOUR 3.5 | 2.3 28.7 0.7 0.0 | o 7.5| 35 h) 7 X 39,0
ST HUBERT ' 20.6 1.4 3.1 | 6.4 0.0 | 0 [1089|m3 ]| 0 il X 15.7 BONAVISTA 6.3 | 1.3 26.] 9.0 0.0 | © 113.3| i43 J i2 X 63 9
BURGE O 6.3 | 1.9 22 5.5 0.0 | 0 |202.4](137 J 11 | 149 | 90 34.7
SCHEFFERVILLE 12.2 1.4 28.0 | 0.5 0.0 | 0 vi.d| 63 | 0 i3 [209 x| 179.2 CARTWRIGHT 13.6 i.b 23.3 2.2 00 | o 32.2| 39 0 7 |274 |157 | 140.3
SEPT-ILES 15.5 1.4 264 | 5.4 00 | 0 87.2| 34 | 0 i0 1206 | 92 | 80.3
SHERBROOKE 13 4 1.9 29.2 1.5 00 | 0 1.3] 92 | © 9 |228 x | 450 CHURCHILL FALLS i3.5 i 29.7 1.4 0.0 | 0 39.2( 41 0 i |242 (a2 | 43/
VAL D'OR 16.3 .3 30.2 0. 0.0 | 0 97.3| 97 | © 9 |226 | 96 73.3 COMFOPRT COVE 16.3 | 0.7 23.4 7.0 0.0 | 0o |[150.0(i40 0 5 X 74.4
j % DANIEL'S HARBOUR i.4 | 2.9 25.7 5.7 0.0 | 0 9/.6| 35 0 10 [190 |106 MSG
NEW BRUNSWICK DEER LAKE 17.0 | 2.0 32.1 0. 0.0 | 0 9..5| 39 0 1 X 57.4
GANDER INT'L 16.6 | 1.0 23.6 6. i 2.0 | 0 181.3| 187 0 i2 |196 [:05 | 633
CHARLO 19.4 W 30830 | 72 | 939| 87 | 0 1 |228 | 94 | 234 GOOSE 16.4 2. 33 2.7 00 | 0 23.6| 23 0 6 |263 |49 75.1
CHA ThAM o649 1l 023 32.7 7.1 MSG 44.0| 53 | 0 7 |209 | 83 17.5 HOPEDALE MSG MSG | MSG | MSG MSG MSG  |MSG X MSG
FREDERICTON 20.3 20 | 334 | 63 0.0 | 0 110,927 | © 9 202 x 14.0 PORT-AUX~BASQUES 7.0 | 2.3 24.5 6.1 0.0 | 0 i67.0 | 145 0 i5 | 170 x 31.9
MONCTON 9./ 2.1 3.0 | 6.9 0.0 | 0 b4.6| 82 | 0 3 |232 | 101 15.2 ST ANTHONY 13.i | 0.5 25.3 3.0 00 | 0 97.3| 74 0 7 X 151.7
SAINT JOHN 8.9 | 2.3 293 | 8.4 0.0 | 0 56.5| 55 | 0 3 173 | 8i 19.0 ST JOHN'S 17 3|552.0 28.6 7.0 0.0 [ 0 |204.3]163 0 1 | 219 |18 51,0
ST LAWRENCE 172 =300 24.4 3.8 00 1] 0 129.i| 106 0 12 X 35.4
STEPHENVILLE 17.8 1.7 25.9 4.0 0.0 | o [133.3]i28 0 10 [187 [100 33,
WABUSH LAKE i3.2 i.4 26.9 1.7 00 | 0 53.6| 57 0 12 |228 |120 | 1476
12

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