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A~OSS THE COUNTRY ••• 

Yukon end Northwest Territories 

Except for southern Baff t n 
Island, mean temperatures were uni-
form I y above norma I across the 
North. The readings were as much as 
8° above average t n the Mackenz 1 e 
Dlstrtct. Owtng to the mt Id weather, 
most of the larger lakes and major 
r 1 vers rema t ned open water l n the 
central and southern Yukon, and 
extensive lo,,, clouds and fog ham-
pered aircraft movement. Preclptta-
tton was typtcal ly variable with 
tot a Is rang l ng from 10 per cent of 
normal tn the southern Yukon to 
amounts tn excess of 250 per cent of 
normal at Clyde. Sno,,,fal I was exces-
sive along the eastern shores of 
Baffin Island; at Cape Dyer, about 
165 cm of sno,,, brought the seasonal 
accumulatton to 198 cm. 

British Columble 

A persistent onshore flow of 
ml Id and mot st at r was the domt nant 
feature. As a resu It, mean tempera-
tures were above norma I everywhere 
except the extreme northwestern 
corner. An active storm track 
steered numerous weather systems 
Inland and most areas near the 
southern portion of Georgia Stratt 
and In the Kootenay area were de 1-
uged with more than twtce their 
normal prectpttatton. Tots was the 
wettest November on record t n many 
communtttes, and tn several areas 
the wettest month ever recorded . 
Heavy snowfal Is at higher elevattons 
allowed the ski season to get off to 
an early start. Heavy ratns durtng 
mt d-month along the mountat nous 
coastl1ne, north of Vancouver, 
caused sare local flooding and wash-
outs but suprtstngly ltttle damage 
otherw t se. 

Canada 
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PER CENT OF NORMAL 

PRECIPITATION 
NOVEMBER , 1983 

% 

TOTAL PRECIPITATION 
NOVEMBER , 1893 

mm 

Prairies 

It was a warm, du I I and wet 
month. The temperatures varied from 
dey to day but overal I remelned neer 
the seesoneb I e range. In the North 
they were as much as 5° above nor-
ma I. Precipitation was below normal 
t n western A I berta and extreme 
southern Manitoba. Elsewhere, prect-
p I tat I on was st gn 1 ft cant I y above 
norma I , ft1 I 11 ng most I y In the form 
of snow. In central Saskatchewan, 
precipitation was more than twice 
the norm. Many corrvnunlttes ln north-
ern Manitoba establ lshed record high 
mean temperatures, total preclplta-
tton and snowfal 1. Total sunshine 
was below normal tn al I areas rang-
1 ng from 75 hours at Estevan to 11 
hours at Lynn Lake. The 52.6 hours 
of sunshine at Wlnnlpeg was on ly 19 
per cent of the total possible 
hours. At the month's end, all areas 
were showing snow cover, ranging 
from 3 an at Estevan to 43 cm at 
Thompson. 

Ontario 

Dul I and demp conditions htgh-
1 t ghted Ontart o's weather. The on I y 
consolatton from the dreary weather 
was the warm temperatures that aver-
aged 2.5° above normal In the north-
west to 0.5° above norma l In the 
southwest. It was a wet month almost 
everywhere. Record November prectpt-
tatton fel I at some locatlons In-
c I ud t ng 121 rm, at Pt ck I e Lake and 
101 rm, at Lansdowne House. Novem-
ber' s snowfal I was excesstvety high 
across the Province; 155 cm at 
Pt ck I e Lake and 98 cm et At t kokan 
proved to be t he ht ghest for any 
November. In the South, snowfal I 
ranged from a low of 4 cm at Sarnia 
to nearly 25 cm tn eastern Ontarto. 
After mt d-month, snow cover on the 
ground became we I I est ab It shed 
across the North, reaching nearly 
70 cm at a few northern locations by 
the end of November. In the central 
and southern sk t resorts depth of 

•• continued on page 108 



n~ 
at 

E N E R G Y 

VAUJl:.S EQUAL ,r. OP NORMAL 

Less than or equal to 95% or normal_ -

VALVES EQUAL~ OF NORMAL 

Less than or equal to 95% or normal_ -
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R E Q U I R E M E N T 

HEATING 
ENERGY REQUIREMENT 
(SEASONAL TOT AL TO 

END OF NOV , 1983) 
HEATING DEGREE-DAYS 

HEATING 
ENERGY REQUIREMENT 

FOR 
NOVEMBER, 1983 

( HEATING DEGREE-DAYS) 

SEASONAL TOTAL OF t£ATING 

DEGREE-DAYS TO ENO OF NOVoeER 

1983 

BRIT I SH COllJIU A 
Kam loops 853 
Pentlcton 844 
Prince George 1471 
Vancouver 780 
Victoria 831 

YUKON TERRITORY 
Whitehorse 2095 
NORTHWEST TERRITORIES 
Frobisher Bay 2861 
lnuvlk 2837 
Ye I I owk n I f e 1 896 

ALBERTA 
Calgary 
Edmonton Mun. 
Grande Prairie 
SASKATCHEWAN 
Estevan 
Regina 
Saskatoon 

MANITOBA 
Brandon 
Church l 11 
The Pas 
Winnipeg 

ONTARIO 
Kapuskaslng 
London 
ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

, 
QUEBEC 
Bale Comeau 
Montreal 
Quebec 
Sept-I I es 
Sherbrooke 
Val-d'0r 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 

NOVA SCOTIA 
Ha I l fax 
Sydney 
Yarmouth 

PRINCE EDWARD 
Charlottetown 

NEWFOUNDLAND 
Gander 
St. John's 

1351 
1333 
1551 

1164 
1279 
1306 

1254 
1979 
1316 
1191 

1319 
781 
903 

1109 
1156 
824 
655 

1331 
875 

1039 
1473 
1097 
1292 

1146 
945 
932 

733 
874 
806 

ISLAND 
846 

1175 
1123 

1982 

927 
898 

1409 
780 
830 

1979 

2772 
2903 
2220 

1348 
1347 
1583 

1206 
1328 
1435 

1342 
2324 
1541 
1269 

1470 
792 
891 

1139 
1326 

805 
649 

1426 
865 

1040 
1525 
1106 
1388 

1196 
963 
977 

775 
911 
844 

906 

1197 
1104 

NORMAL 

890 
833 

1451 
783 
811 

1865 

2611 
2690 
1996 

1316 
1328 
1506 

1179 
1299 
1339 

1283 
2150 
1479 
1208 

1405 
795 
906 

1128 
1240 
784 
666 

1363 
831 

1031 
1436 
1131 
1342 

1082 
961 
946 

772 
864 
822 

878 

1130 
1087 
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SNOWFALL 

SEASONAL SNOWFALL 
TO END OF 

NOVEMBER , 1983 
cm 

WATER EQUIVALENT OF 
SNOW COVER 

NOVEMBER 28, 1983 
mm 

SEASOMAL SNOWFALL TOTALS (CM) 

TO END OF NOVaeER 

Whitehorse 
Yel lowknt fe 
Prince George 
Vancouver 
Edmonton Namao 
Calgary 
Regina 
Winnipeg 

Thunder Bay 
Muskoka 
Toronto 
Windsor 
Ottawa 
Montreal 
Quebec 

Fredericton 
Shearwater 
Charlottetown 
Goose Bay 
St. · John's 

1983 1982 NORMAL 

29.0 
67.8 
15.4 o.o 
19.7 
21.3 
20.3 
19.7 

38.9 
54.6 
1 1. 9 
7.6 

58.6 
69. 1 
35.2 

16.6 
0.2 
5.3 

175.3 
19. 1 

56.6 
40.0 
38.2 
o.o 

29. 1 
20.2 
13.2 
4.0 

16.9 
47.8 

1.0 
4.6 
3.4 
4.6 

30.2 

8.8 
3.6 

48.5 
52.8 
1 1 • 8 

45.2 
56.7 
50.0 

2 ... 8 
26.5 
35. 7 
24.2 
27.3 

33. 1 
43.5 
8.9 

11. 6 
25.5 
22.9 
38.3 

22.1 
9. 5 , 

24.2 
85.7 
25.6 

Snow Cover Water Eqalvalent 

The 5nount of water which would 
result when snow Is melted, measured 
In ml 11 lmetres. 



Norma I I y, open water pers I sts,' 
fn t he drl I llng area of the south-

' east ern Beaufort See, Just to the 
north of the Tuktoyektuk Penln-
sule, from about the third week of 
July untt I mid-October. This year, 
however, freeze - up began eerlter 
t han usuel and Ice coverage of the 
Beau fort Sea was comp I ete dur I ng 
t he last week of September. 

Ice thickness end whether Ice 
forms et a 11 on a gt ven body of 
water, ere dtrectly related to the 
t ota l number of FREEZING DEGREE-
DAYS (F)O) and the amount of heat 
t hat hes to be removed from the 
water before Its temperature 
reaches the f reezing point. Figure 
1 compares the tote I FOO dur 1 ng 
September and October this year 
with those for the lest 25 yeers. 
Note that the tote I FOO for that 
period ts the highest since 1974. 
Even though the southeastern Beau-
for t Sea during 1983 experienced 
the th t rd warmest summer In the 
last querter century, freeze-up 
was one of the earliest on record. 
Why did that happen? 

FI gures 2 and 3 compare the 
nor ma I l 000-m 1 I I t bar pressure 
pattern for the Beaufort Sea dur-
1 ng September and October with 
t hat for the period September 1 to 
Oct ober 8 this year. Note that off 
t he Alaskan Coast during 1983, tee 
dr I f ted eestwerd t nstead of west-
ward es would normally be the 
case. That ts verified by Figure 4 
which Is a delly plot of Drift 
Buoy #1 OB. 

Eastward drift during Septem-
ber and early October north of the 
A I ask an Coast moved th t ck f I rst; 
year Ice Into the drl 11 t ng are(!I 
nort h of Tuktoyaktuk Peninsula and 
r ep I d I y coo I ed the weter to neer:-
1 ts freezing temperature. Since 
the mean temperature from Septem-
ber 1 5 to October 31 neer Tuk to-
yak t uk was about 4 degrees below 
norma I, Ice formed rruch more rap-
1 d I y than usual this year end 
produced one of the earliest 
"t reeze-up" on record for the 
southeastern Beaufort Sea. 

EARLY FREEZE-lP IN THE BEAUFORT SEA 
by 

A. GI 111 ngh• 
Ice Forecasting Centre 
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Fig. 1. Freezing degree-days (a measure of the depar-
ture of the dally temperature from the base of 0°C) 

2. Mean 100 kPa pressure pat- Fig. 3. Average or expected 100 kPa pres-
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The va I ues shown on the ac-
companying figure are annual of 
me~n da t I y temperature ca I cu I ated 
at the end of each month from 1967 
th~ough September 1983. The use of 
annual values, obtatned by averag-
i ng the twe Ive month I y ve I ues of 
mean daily temperature, ellmtnetes 
the annual vartatlon of tempera-
ture and thus allows a simple 
inspection of temperature trends 
over a number of years. The ste-
t Ions are arrayed ·trom top to 
bottom of the f I gure t n t n east-
ward progression across southern 
Canada from Brttlsh Columbia to 
Newfoundland. 

The date used tn thts report 
ere fr om the etrport surface syn-
opt tc observtng stations. The hor-
izontal ltne below each station 
name represents the mean dally 
temperature average over the peri-
od 1951 through 1980. Departures 
from th Is average have been p I ot-
ted above and below the horlzontel 
I lne for annual periods ending 
wtth each month of the year. These 
plots have been Joined and the 
post t Ive departures shown t n red 
end the negative departures tn 
blue. To avoid clutter on the 
figure , temperature scales have 
not been shown but departures from 
the average range from plus and 
minus 1°c at Vancouver to plus and 
minus 2°c at stations In the 
Pratr le provinces. 

Marlt l111e vs Contlnental Climates 

A quick glance at the figure 
revea Is twe Ive month mov t ng means 
that vary les~ at Vancouver, 
Sheerwater end stettons tnfluenced 
by the Great Lakes then et sta.,. 
tlons ln the vest Interior of Can-
ada. Desptte thetr location on or 
near t he East Coast, Sept-Iles and 
Gander have cont I nente I type c I I -
metes In keep Ing wl th the usue I 
circulation of continental air 
over t he East Coast. As mt ght be 
expected, the largest variations 
occur, at stations In the Prairie 
provinces. 

Regional Patterns 

Inspect I on of the f I gure 

T 
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CANADIAN CLIMATE PATTERNS 
by 

Morley Thomas and Derek Aston 
Canadian Climate Centre 

revea Is that In genera I there ts 
no un I form natl ona I var I att on of 
cl Jmate with ttme across Canada 
e I though there were some per l ods 
In the 1970' s when annua I va I ues 
across the country were e I I be I ow 
norma I. For a few months In the 
winter of 1981-82 and again In mtd 
1983 a 11 stat Ions reported pos 1-
tt ve departures from the average 
values. 

In most years, distinct re-
gional patterns ere much In evt-
dence. From 1976 to 1978, there 
was a spel I of reletlvely warm 
weather from Interior British 
Co I umb I a eastward to northern 
Ont er Io. Th ts was repeated age In 
ln the pertod from 1980 until 
ear I y 1982. Wh t I e It Is unusue I 
for e 11 stet Ions across southern 
Cenede to slmulteneously report 
above normal conditions this does 
happen more often with negative 
departures. 

Colder than normal conditions 
t n 1967 In the Pre Ir I e prov I nces 
extended to Nova Scot I e t n the 
east. Th ts did not occur In the 
1969 Prelrte cool spel I but colder 
then normal conditions tn the 
eastern Prairies durtng the early 
1970' s expended to al I southern 
Canada, by 1972. During that cal-
ender year, al I stattons tn Canada 
except In the lower Mackenzte Val-
ley, reported lower than normal 
temperatures and stet Ions t n the 
northeast 1 /3 of Canada reported 
the coldest calender year on re-
cord. The cold pertod of 1978 end 
1979 did extend across the country 
but was much more pronounced In 
the tntertor from Alberta to 
Quebec. 

Periodicity 

From the advent of meteorolo-
glcal observettons more than a 
century ego, temperature data have 
been searched for periodicities 
whlch might be useful In cltmate 
forecasting. Various moving means, 
whtch smooth out short period var-
I at tons, have of ten been used In 
such attempts. Nearly twenty years 
ago Anne Gargett, then a summer 
student with AES, published "Long 
term f I uctuat Ions t n the Toronto 

temperature and prectpttatlon 
record" as Cl R-4199, TEC-559. She 
found that the power spectra of 
the ttme sertes of Toronto temper-
ature data revea I ed a weak mean 
26-month osct I letton. 

I nspect I on of the curve for 
Toronto and other ct t I es t n the 
accompanytng figure reveals that 
the biennial oscll latton ts Indeed 
often present but It Is by no mean 
regular and the arnplltudes are 
h I gh I y var I ab I e. In the be It 
across southern Canada under study 
the b I en n 1 a I osc t I I et t on I s pro-
beb I y I east ev I dent In Vancouver 
and most evident In the Great 
Lakes and Atlantic regions. Over 
the last decade the authors of 
thts report have calculated end 
Inspected the twe Ive month mov t ng 
means from perhaps forty or fifty 
stations throughout the country 
and have noted that the blenntel 
osct I latlon Is sometimes very much 
In evidence and at other times 
entirely missing. 

A particular Interest has 
been the Toronto City record that 
dates beck. to 1840. An et ght foot 
I ong graph of twe Ive month mov Ing 
temperatures for Toronto City 
provides a most Interesting record 
of changes tn the blennnlal oscl 1-
latton over more than one hundred 
and forty years. There are periods 
of regular biennial osct I letton 
w I th modest Mip I I tude, per I ods 
wtth great Mlpl ttudes and other 
pert ods wt th I regu I er dev t et Ions. 
Although a natural blennlal oscil-
lation may extst, other forcing 
factors enter from time to time to 
destroy what mtght otherwise be a 
netural rhythm. 

Readers can obtain tabular 
values of temperature date for 
Canadian stattons from AES Region-
al offices or the CCC office In 
Downsv I ew. 

-
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CANAD IAN Q.IMATE PATTERNS 

V~~C..91,1'01 __ _ - - -

EQ~O~JQ.N _ _ _____ - - - -

C~ L.9~1lY _ _____ __ - - - -

SASKATOON ___ ___ 

&E9 1.r,t~ ________ - - - -

Vfl!U:~ll!JO ___ __ __ - - - -

l!.lq_ l RQl,LT j.~K_E _ _ _ _ - - - -

K_Af"-S~Ajl~~ _ _ _ - - - - - -

9lTI:! .J~Y _ __ __ _ - - - - -

! OJtQfiTQ _ ______ - - - -

MONTREAL _ _____ _ - - - -

SjPJ JIJS ________ - - - -

SHEARWATER _ __ _ __ 

GANDER __ __ __ _ _ - - - -

1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1913 

Ftg. 1. Annuel (or f 2 month) velues of mean del ly temperature credited to 
the twelve month In eech t nstance et selected Canadian stations for 
1967 to 1983. 



Fa I I 1 s we I I known for 1 ts 
changlng and adjusting behaviour 
t n the weather pattern, the 1983 
season was no exception. Very cold 
a t r which remalned deeply en-
trenched t n the Yukon and North-
west Terr 1 tort es In September and 
October was rep I aced by m 1 I d a Ir 
I n November. Along southern 
Canada, September's heat produced 
r ecord warmth from Menttobe to the 
At lent tc Province, end frequent 
de I uges of ra I n proved to be of 
r ecord proportions along the West 
Coast In November. 

The unusual September cold 
r esu lted In nearly 3 weeks earlier 
than norme I snowcover 1 n the 
Yukon, but the errtvel of mt Id air 
In November de I eyed freeze up of 
major r I vers and I etkes, end I ow 
clouds and tog were a constant 
hazard t o t he avlatton. In the 
centra l Inter ior of Brtttsh Colum-
b 1 a heavy September ra 1 ns de I ayed 
har vest. Lat er week ly ra tnfal I tn 
excess of 100 rrvn caused mtnor mud 
st Ides. At Vancouver, the water 
supply t urned murky when f lood 
waters made their way Into the 
city's reservoirs. 

In September southern Pra Ir-
t es exper I enced record-break I ng 
temper atures 1 n the mt d to upper 
thirties; wtth a reading of 38.8°, 
Sept ember 2 proved to be the hot-
test day of the year at Winnipeg. 

I n t he sear I ng heat and dry 
weather , major forest ftres burned 
over 150, 000 hectares of timber 
along the Mant t oba-Ontarto border. 
The ar r t va 1 of coo I er and wetter 
weather helped brtng the flames 
under contro l by mtd-month. Warm 
an d sunny sktes of the summer 
contt nued tnto September along the 
Great Lakes and the St. Lawrence 
Va l ley • . At many southern and cen-
tra l Ont ario's locattons, Septem-
ber was the warmest tn over a 
decade. By November, numerous 
s t orms developtng In the Amerlcen 
Mtd west struck Ontarto and Quebec 
and produced amp I e snow for the 
sk I resorts to open for the w.l nter 

••• continued on 100 
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Fell of 1983 
by 

Amfr Shabbar 
Cenadlan Cllmate Centre 
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The subject of rronth ly and 
seosono I forecas t s gets a lot of 

' ottent I on ot t I mes, port I cu 1 or I y 
In prolonged periods of unusual 
weother. 

Cer to ln questions COfOO up al I 
the t !me . Just how good are these 
forecosts7 How can anyone even 
t h 1 nk of rook 1 ng o seasono I fore-
cost when we con't occurotely 
f orecast the weather 5 doys oheod7 
How ore c llmate forecasts made? 
Who makes c limate f orecasts? 

At t hl s time, the only long 
ra nge forecas ts thot Environment 
Canedo produces are the 15 day 
aver oge temperature forecasts such 
as t he ones pub I I shed In C 11 mat I c 
Perspect I ves. The prov I s I on of 
c I I mote forecostl ng servl ces var-
1 es wide ly from one country to 
anot her. The U.S. weother service, 
N. Q. A.A ., has been producing 
month I y forecasts for over 30 
yeors, ond seosona I forecasts for 
over 20 years. Great Br I ta In 
stopped lssulng long-range fore-
casts o few years ego, after hav-
ing provided them for years. The 
I ow I eve I of sk 111 of such fore-
cast s , the lock of any performance 
breakthroughs over the years, have 
gener ol ly dissuaded ~ny countries 
f r om at tempting to Issue cl I mete 
forecasts . 

In recent years, we have seen 
renewed Interest In climate fore-
cas t ing. Users of climate Informa-
ti on In Canada hove tdenttfled 
c 11 mot e forecasts es the most 
Important new service requirement, 
end Env i ronment Canada ls cur-
rent I y support Ing the deve I opment 
of such servl ces es part of the 
Conodl on Climate Program. 

CI I mate forecasts can be 
produced In a number of ways. The 
most common approach Is to make 
use of s t atist ics. The meteorolo-
g I co I dot o co I I acted over the 
years s how relotlonshlps between 
the weather t n successive seasons 
wh i ch can be used for prediction. 
For exomp I e, cert o I n abnorma I It I es 
In the weather ore more persistent 
than ot hers, and certeln geogre-
phlco l patterns of weather tend to 
recur. The stottstlcal relation-
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About C I t rn8te f orec8S ts 
by 

s. Woronko 
Cenedten Cl1Mte Centre 

ships that are found are generally 
weak , and it ls a difficult prob-
lem for scientists to determine 
which of the observed relatlon-
shlps are reliable and which are 
chance coincidences In the data. 

A fundamentally different 
approach I nvo Ives the search for 
analogues, I.e. situations In the 
past with weather patterns s lml lar 
to the current weather pattern. If 
a sltuatlon In the past resembles 
the current situation, It ls as-
sumed that the evo I ut ton of the 
current situation wt I I resembl e 
that of the analogue. This ts the 
basis of the Canadian 15 day tem-
perature forecasts. The difficulty 
In using this method Is that It ts 
I mposs I b I e to f Ind two that are 
exact I y a 11 ke, and very di ff I cu It 
to flnd a close match. It Is the 
subject of current research to 
determine what features should be 
matched most closely, and hON good 
a match Is required for a rellable 
pred I ct I on. 

The most rigorous approach to 
forecasting ts to simulate weather 
systems on a computer. The atmos-
phere, the oceans, and geography 
of the wor Id 1 s desert bed in de-
tal I In a computer model, and the 
evolution of weather In this artt-
flclal world ts governed by physt-
ca I I aw s. Su ch s I mu I at I ons are 
used every day to make short- range 
forecasts around the world, and 
both the accuracy and the range of 
forecasts have shONn continuing 
Improvements over the years. The 
CRAY supercomputer nON bet ng In-
sta I led at the Canadian Meteorolo-
gical Centre In Dorval, Que., wt II 
provide scientists with an unpre-
cedented opportunity to develop 
more elaborate and realistic slmu-
letlons of climate. Although this 
approach to climate forecasting t s 
the most promising In the long 
term, It ls also the one that ts 
the most complicated and difficult 
to deve I op. At th I s t t me, t t I s 
st 111 not practl ca I to use such 
s I mu I at Ions direct I y for the pro-
duct I on of climate f - ecasts. 

At this point, let's consider 
the dlfference between weather 

forecasts and c I I mate forecasts. 
Weather forecasts concern the day 
to day sequence of weather. Be-
cause the atmosphere has very 
turbulent and unstable motions, It 
ts the be 11 ef of most scientists 
that It wt I I never be poss Ible for 
anyone to predict the detat led 
evolution of weather beyond a cou-
ple of weeks or so. The attempt to 
develop climate forecasts does not 
contradict the notion of a pre-
d I ct ab I I I ty I l ml t. I n c I I mate 
forecasts there are no attempts to 
predict the detat led timing or 
location of weather events. In-
stead, cl I mate forecasts contat n 
only predictions of average condi-
tions. In other words , as the 
range of a forecast Is increased, 
lt ls expected that the amount of 
detat I that ls predictable has to 
decrease. 

Exact I y hON good are c I i mate 
forecasts? There ls more than one 
way to gt ve a score to forecast, 
and a simple answer like "80% 
accurate" is mean Ing I ess t f you 
don't know exact I y how the score 
was obtalned . Monthly and seasonal 
forecasts of temperature or 
precipitation deviations from 
norma I are east est to score. 
Typ t ca I I y, the forecast tempera-
ture ls on the correct side of the 
norma I 60 to 65.% of the time, and 
the precipitation, 55% of the 
time. other kinds of forecasts can 
be more di ff I cu It to score. The 
ski I I of a forecast as measured by 
scientists, depends on the per-
centage of forecasts that are 
correct as wel I as on the odds of 
those forecasts havl ng been cor-
rect by chance. In the case of the 
Canadian 15 day forecasts which 
predict temperature departures 
from normal I n five categories, 
the probab I I tty of se I ect t ng the 
correct category at any po I nt by 
chance Is 20%, but the forecast 
selects the correct category about 
28% of the t Jme. Th Is trans I ates 
t nto a "sk I I I score" of 10%, where 
0% would mean the forecasts are no 
better than chance and 100% wou Id 
mean perfect forecasts. 
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CLIMATIC EXTRE~S - NOVEteER, 1983 ••• continued from page 88 

MEAN TEMPERATURE : 

WARMEST 
COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE : 

HEAVIEST PRECIPITATION : 

HEAVIEST SNOWFALL : 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: 

• •• conti nued f rom page 2B 
snow on the ground averaged 20 cm, 
encour aging early start to the 
sk 11 ng season th 1 s year. Hours of 
brlght sunshine were wel I below 
norma I t hroughout the Prov I nee, 
and as much as 50 per cent of 
norma l In t he Northwest. 

Quebec 

November' s weather was ml Id 
but damp along the St. Lawrence 
Va I I ey, and co Id and dry I n the 
e xt reme Nort h. Central Quebec 
experienced near normal tempera-
tures and precipitation. Storms 
crossing Quebec dumped record 
high precipitation at 8 locations. 
Southwestern Quebec and the Gaspe 
area experienced amounts In excess 
of 200 mm. At St. Hubert, 223.7 mm 
was 252 per cent of normal wht le 
Gaspe's 233 mm was 279 per cent of 
norma l . Fol I !owl ng stations re-
ceived record high snowfal I (cm): 

Stati on New Old 
Record Record 

Montreal 69. 1 67.3 (1965) 
Hu 11-ott awa 69.6 42.2 ( 1978) 
Rober val 112. 0 104.4 ( 1965) 
Bate-Comeau 116 . 4 79.5 ( 1949) 
Mont -Jo I I 107.6 75 . 7 < 1958) 

November- was rather cloudy 

Canadian Cl lmate C,entre, 
Atmosgherlc Envtronment Servtce, 
4905 ufferln St reet, 

Victoria, BC 8.5° 
Eureka, NWT -33.3° 

Brooks, ALTA 19. 5° 
Suffleld, ALTA 
Eureka, NWT -41. 5° 

Port Albernle, BC 504.8 nvn 

Cape Dyer, NWT 165.6 cm 

Calgary, ALTA 110 hrs 
Shearwater, NS 

south of a 11 ne from Va I d' Or to 
Wabush Lake; hours of br I ght sun-
sh t ne being only 80 per cent of 
normal. Locations to the northwest 
of this I lne enjoyed plenty of sun-
shine; lnukjuak had nearly 3 times 
Its normal November brightness. 

Atlantic Provinces 

November was extreme I y stormy 
along the East Coast. Mean tempera-
tures were s I I ght I y above norma I • 
At several locatlons, this trend 
marked the 13th consecut Ive month 

season 2 to 3 weeks ear 11 er than 
normal. At Downtown Toronto, nearly 
10 cm of snow on November 4 was the 
heaviest so early in the season 
since 1969. Several Quebec stations 
rece I ved record November snow f a I I s 
of 70-110 cm. 

In the At I ant I c Prov I nces, 
September was the warmest 1 n over 
20 years In many areas. At Ha 11-
f ax, a monthly mean of 16.4° was 
the second hlghest since record 
began In 1944. The September warmth 
kept the Marl times frost-free and 
contributed to one of the best 
tobacco crop In years. 

November was exceed Ing I y 
stormy along the East Coast. Week 
after week, storms packing winds 
In excess of 100 km/h pounded the 
Marltlmes and caused damage tn 
ml I 11 ons of do 11 ars. On November 
26, a vigorous storm cross Ing New 
Brunswick left two-thirds of the 
province without electrlctty; heavy 
rains accompanying the storm washed 
out roads and brl dges. The East 
Coast storms , winding up In North-
eastern Atlantlc dumped record 
November snow In Labrador. By the 
end of the Autumn season, Church I I I 
Fa 11 s had about 150 cm of snow on 

with above normal temperatures. the ground. 
WI th the except 1 on of a few I oca-
tl ons, precipitation was wel I above 
normal. At Liverpool N.S., 304.5 nvn 
was the second largest November 
total on record, and at Charla, 
246.7 rrvn was the most precipitation 
received during any month since 
record began 1 n 1966. Except for 
Labrador and northern New 
Brunswick, snowfal I was below L-----------------
normal almost everywhere. Hours of Yarmouth experienced record-setting 
br I ght sunsh 1 ne var I ed cons Ider- wt nds of 130 km/h for November. On 
ably, ranging from 26 hours below November 27, gale force winds gust-
norma I at Eddy pol nt to 7 hours Ing 1 n excess of 100 km/h rocked 
above normal at Saint John. New Brunswick. The winds toppled 

Week after week, major storms utl I lty poles and trees across a 
struck the East Coast, causing pro- wtde swath of southern and central 
perty damage, power outages and New Brunswick cuttlng electric 
floodlng. On November 22, a violent power to at least two-thirds of the 
storm pounded Nova Scotia. province. 
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BRIT !SH COL UMBIA 
COLOMBIE -BRJTANNIOUE 

I Abbo t sford A 6.9 1.3 14 .9 -0.3 0.0 340.9 178 0 24 43 
Alert Bay 6.0 0.3 11.3 -0.2 0.0 244 .9 11 5 0 21 
Blue River .A 0.9 3.2 10.3 -7 .5 39.6 120.8 144 11 19 33 I Bull Harbour 6 .5 0. 4 12.5 -2.2 0.0 335.0 124 0 22 
Bu rns Lake 

I Cape St . James 
: Cape Scott 

7.5 0 .6 11. 6 3.1 0.0 176.8 94 0 19 76 

I Castl egar A 4 . 3 2.6 13 .4 -4.5 18.6 179.2 232 0 21 35 
Comox A 7.2 1. 9 14.6 -3 .4 1. 5 381.6 199 0 22 
Cranbrook A 0.9 2.7 11. 1 -13 .4 25.7 56. 4 183 7 12 59 

Dease Lake -9 .9 - 1.4 5.6 -22.5 15. 4 8 .6 29 10 3 69 
Ethelda Bay 5.8 0.6 11.3 -2.4 0.0 370.5 93 0 22 
Fort Nelson A ' - 10.3 1 . 7 5.8 -25 .1 7.8 4. 0 18 7 2 
Fort St. John A -5.7 0. 3 9.9 - 18.8 18.0 22.4 72 10 8 
Hope A 6.2 1. 5 12 .7 -0.1 0.0 381.9 171 0 24 8 

Kam l oops A 4.9 3.3 15.8 -6.0 1.8 25.6 116 0 7 45 
Ke l owna A 4.3 3.2 13.0 -7 .6 5.8 42 .6 164 0 11 33 
La.ngara 6.2 0.6 10.3 1 . 7 1.0 128.9 65 0 23 
Lytton 5.1 2.5 11 .4 -3 . 3 0.0 72 .6 104 0 16 31 
Mackenzie A -2.2 1 . 7 8.2 - 11. 2 45.0 69.6 116 10 14 31 

Mci nnes Island 7.3 1. 3 12.4 1.6 0.0 342 .6 111 0 22 
Merry Is land 8 .3 1. 3 14 .5 1.0 0.0 278 .0 211 21 42 
Pent1 cton A 5.7 2.7 14.4 -6.2 T 49. 2 206 0 9 35 
Port Albern i A 6.4 1. 3 14. l -3.5 24 .2 504.8 175 0 23 33 
Port Hardy A 6. 1 0.8 12. 5 -3. 4 0.0 287.7 118 0 22 52 

Pr ince Geo rge A -0.4 2.5 12.0 - 13.3 15.2 30. l 60 8 12 49 
Pr 1 nee Rupert A 4.7 0.9 13 .0 -6.5 0.0 154. 7 58 0 21 
Princeton A 2 .0 2.9 11. 7 - 11. l 6.2 35.8 95 0 7 53 
Quesnel A 1.3 3. l 14 .4 -13 . 1 14.0 27.8 65 12 7 
Revel s toke A 3.6 2.9 9.3 -5.8 31. 5 145.3 150 0 23 25 

Sandspit A 6 .3 0.8 10.8 0.5 0.0 272.6 151 6 19 69 
Smithers A -0.6 l . 7 7.3 - 10.0 22 .2 39.4 68 10 16 22 
Stewart A 
Terrace A 1. 9 1.6 8. l -6.4 19.2 82. l 46 10 14 44 
Vancouver Harbour 8.1 1.3 15.4 -1. 7 0.0 420. 4 196 0 25 

Vancouver Int'l A 7.6 l. 7 15. l -2.5 0 .0 350.8 234 0 24 42 
Vi ctor ia Gonzales Heights 8.5 l. 3 14.0 - l. 7 0.0 11 8.0 123 0 17 71 
Vi ctoria lnt'l A 7.6 1. 6 16. 0 -2 .3 0.0 260.8 199 0 20 69 
Victoria Marine 7.9 l .3 13.7 0.5 0.0 366 .5 212 6 26 
Wil 1 i ams Lake A 0.3 2.9 12.2 - 16.3 31. 7 29.2 93 24 7 46 
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YUKON TERRITORY 
TERRITOIRE DU YUKON 

333.0 100 .8 .88 Bun.ash A -12.4 1.0 2 .5 -28 .8 4 . 1 
358. 1 100.6 .82 Dawson A -13 .9 4.2 -4 .0 -29 .5 11 . 1 

Mayo A -12. l 3. l -2.0 -24 .0 18.0 
343.9 100.5 .90 Watson Lake A - 14 .5 -0.7 -4.0 -30.4 20.2 

Wh itehorse A -9.3 -0.5 0.9 -21 .8 5.0 

315 .5 100 .2 .89 NORTHWEST TERRITORI ES 
TERRITOIRES DU NORD-OUEST 

411. 1 101. 3 
326.4 100.7 .87 Alert -26.7 -0 .1 -1 l. 2 -37.0 8 .0 
513.2 101. 4 .53 Baker Lake -16 .4 3.9 1. 7 -32.5 5 .1 

837.2 101 . 1 .26 
Cambridge Bay A - 17.3 6.5 -3. l -31.2 3. 6 
Cape Dyer A - 17.5 -2. 8 -3.9 -34.8 165.6 

366.2 Cape Parry A -12.2 6 . 1 -0 .4 -25.9 20. 4 
849.2 101. 3 .28 
710.9 100.2 .37 Clyde - 19. 4 -2 .0 -8.5 -32.4 63 .2 

I Coppermi ne - 1 l. 9 7.8 2.8 -31. 7 7.4 
Coral Harbour A -17 .8 -0.3 -0 .2 -32.3 27 . 7 

392 .8 101.0 .67 Eureka -33.3 -1.8 -11 .2 -44 .5 2.8 
411 . 5 101. 2 .70 Fort Re l iance -7.9 6 .1 4.3 22.0 7.0 
354.3 100.2 .83 
387 . 5 101.0 .74 Fort Simpson A -10 .4 5.2 2. l - 27.l 18 .0 
605.3 Fort Smith A -5.8 5.8 4.8 -18.9 20.0 

Frobisher Bay A -16.2 3. 2 l.5 -33.3 34 .5 
322.7 Hall Beach A -19.3 -6 .5 -36. 2 9.4 
292. 1 Hay River A -5.9 5.4 5.6 -1 9.5 10 .2 
369.6 101 . 2 .73 
334.8 Inuvik A -15 .5 5.2 -8 .2 -23.7 20 .4 
349.8 100.5 .85 Mould Bay A -21.8 4.8 -6.5 -32.9 18 .0 

Norman We lls A - 14 .4 -3.9 -26.9 3.2 
550.9 100.9 .53 Pond Inlet A -23.8 -0. 2 -10.7 -37.7 12.6 

Resolute A -2 1. 5 3.0 -7.9 -38. 4 17. 4 

500.7 100.9 .55 Sachs Harbour A - 14. 0 -3 .8 - 25. 1 9.7 
433 .6 101.3 . 71 Yellowknife A -6 .0 8 .1 3.6 -21 . 2 32.8 

350.7 100.2 .85 ALB ERTA 
557.5 100.8 .52 

Banff - l. 9 2.0 10 .0 -15.5 15.2 
481 .9 100.6 .62 Brooks -1. 9 l. l 19.5 -23.0 17.2 
299. l Ca lgary Int ' l A -2.2 0.5 18.2 - 25 .3 14. 1 

Cold Lake A -3.9 2.3 7.6 -18.6 39. 4 
325.6 100.9 .90 Coronati on -3.7 l. 2 15.4 -21. 4 26.4 
283.6 
312.4 100.8 .92 Edmonton Int ' l A -4.2 l.3 12.5 -23.3 14 .7 
301 .5 100 .8 .93 
531.4 100.9 . 51 

Edmonton Mun icipa l A -2.9 0 .8 12.2 -17.0 16.5 
Edmonton Namao A -3.9 l. O 11.6 -17.3 12.3 
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55. 4 94 33 7 
10. 7 111 13 5 

40.6 269 79 6 
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0.9 36 13 0 
6.0 28 7 2 
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14. 0 54 10 5 
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7.8 62 18 3 
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13. 4 75 50 5 
9. l 246 31 4 
3.2 15 5 2 

13 .3 90 11 6 
9.7 170 20 3 

9 .1 123 20 2 
26.8 109 7 6 
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Edson A 
Fort Chi pewyan A 
Fort McHurray A 
Grande Prairie A 

I High Level A 

Jasper 
., Lethbridge A 

Medic joe Hat A 
Peace River A 
Red Deer A 

Rocky Mounta.i n House 
Slave Lake A 
Suffield A 
Whi tecourt 

SASKATCHEWAN 

Broadvi ew 
Co ll i ns Bay 
Cree Lake 
Estevan A 
Hudson Bay 

I. Kindersley KY 
La Range A 
Meadow Lake 
Moose .Jaw A 
Ni pawin A 

North Battleford A 
Prince Albert A 
Regina A 
Saskatoon A 
Swift Current A 

Wynyard 
Yorkton A 
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-3.7 -0 .l 13.0 -26.8 22 .7 17 .2 96 14 6 
4 
6 
6 

-3.7 2.6 8.4 - 11 .2 16 . l 14 :8 11 6 
-0 . l 2 .2 19.5 -19 .8 18.9 18.5 127 7 
- 3.9 2.4 10.2 -20.0 19 .0 15 .7 67 9 

-3 .0 
-6 .8 
-5 .2 
-l.5 
-2.6 

-3.1 
-3.9 
-4 .5 
-2 .2 
-3 .8 

-3 .6 
- 3 .2 
-2 .8 
-2 .7 
-2.5 

-3 . 4 
-2.7 

-2 .3 
-2.4 
-6 .3 
-1.8 
-5.5 

-1.4 
- 3.8 
-6.5 
-3 .3 

2 .5 
5.7 
5.2 
2 . l 
4.5 

15 .4 -21.8 
3.5 - 18 .0 
4 .8 -14.8 

19.1 -16 .7 
14 . l - 16 .7 

16.2 
58.0 
24.2 
6.0 

31.6 

22 .0 
39.3 
28.7 
17.3 
34.7 

161 

135 
107 
139 

2.1 16.7 -21.6 19.4 16 .9 135 
4.0 7.4 - 19.3 27.2 30 .5 119 
2. 1 12.2 -22.6 23.0 36 .9 171 
1.4 17 .0 -21.l 13.91 21 .0 126 

12. 1 -20.6 41 .6 52.4 

2.2 
4.0 
2 .3 
3 .0 
1.2 

2.4 
3.2 

3 .5 
3 .3 
5.8 
3.4 
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13.3 - 18.8 
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15.2 -20.6 
16.fi ,-19. 3 

15 .5 ·,- 19.9 
15.3 -19.2 

12. 5 -11 .6 
16. 5 -17 .9 
3.8 -27 .2 

13.0 - 15. l 
8.7 -21.5 

29 .0 37 .3 
20 .7 43 .0 
16.5 17 . 4 
28.6 26 .4 
16 .2 20 . 4 

25.8 34 .3 
14 .0 26 .5 
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10 . 4 
47.0 
27.9 
88.9 
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10 
7 

9 
7 
9 
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4 .6 9 .9 -12 .9 93 .4 LB.2 
5.8 6 .8 -19 .7 44.5 35.7 

1481 12 8 
186 28 10 
121 24 14 

8.6 -12.4 60 .2 63.8 25 13 
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Portage la Prairie A 
The Pas A 
Th0111pson A 
Wi nnipeg Int'l A 

ONTARTO 

Atikokan 
Earlton A 
Geraldton 
Gore Bay A 
Hamilton 
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Kapuskasing A 
Kenora A 
Ki ngs ton A 
Lansdowne House 
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Hoosonee 
Mount Forest 
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North Bay A 

Ottawa l nt ' l A 
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Pickle Lake 
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Sarnia A 
Sault Ste . Marie A 
Simcoe 
Sioux Lookout A 
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2.7 12 .7 -17 . 0 25.5 21. 1 72 
5. 2 10.0 -11 .3 37.5 51. l 177 
7 .0 8 .6 -16 .8 52 . 4 55 .5 187 
2.6 15.4 - 16 .0 19 .2 16.3 65 

1. 8 9.9 - 16 .0 99.2 106.0 273 
0. l 13 . 2 - 18 .2 37 . 5 60.4 86 
1.6 10 .3 - 16.8 41.0 82.8 134 
0 .2 14. 4 - 9 . l 33.6 66 .6 82 
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STATION 

QUEBEC NOVA SCOTIA 
NOUVELLE-ECOSSE 

Bagotv f 11 e A -0 .9 - 1. l 15.6 - 14.6 73.2 117 . 4 160 37 15 564.6 101. 3 .50 
Baie Comeau A -0 .8 0.9 9.9 -12.5 116.4 160 .6 200 43 13 74 561.7 101 .2 .52 
Blanc Sablon -1. 5 -1. l 11. 7 - 12.3 61.8 101 . 6 104 T 13 83 584.6 100.9 .49 

Eddy Point 
Greenwood A 

Chfbougamau A -4 .0 1.4 11.6 -15 . 5 53 .2 70 .0 91 25 14 51 657 .1 IOI. 4 . 43 
Kuujjuac A -8 . 5 -0. 2 5.3 -23.6 18.8 14 .2 35 JO 5 56 774.0 101. 6 . 27 

Ha l ifax Int ' l A 
Sable Island 
Shearwater A 

Gaspe A 0.4 0 .6 17 .5 -12 . l 67 .8 233.0 278 13 17 82 527.7 101. 0 .52 
lnukjuak A -9.4 -2. 2 3.5 -25 .9 14. 2 21.3 54 5 8 78 821.7 101. 6 .28 
La Grande Riviere -4.8 8. 1 - 16. 7 47.6 45 .5 16 10 47 683.2 101. 4 .37 
Manfwaki -0.5 -0 .2 13.5 - 15.0 52 .8 81.2 110 T 13 50 555.7 101. 2 .54 

Sydney A 
Truro 
Yannouth A 

Matagami A -2.9 2.3 11.9 - 12.9 32 .2 64.2 100 9 11 60 624.2 PRINCE EDWARD ISLAND 
ILE-DU-PRINCE-EDOUARD 

Mont Joli A 0.0 0.3 15.0 - 11 . 5 107.6 183.7 247 34 16 66 541 .0 101. 2 .51 
Montreal lnt'l A 2.0 0.0 14 .4 -8.4 69. 1 189 .7 234 0 15 65 482 .1 101. 2 .62 
Montreal Mirabel lnt ' l A 0.3 13 .6 -12. 5 69.6 203.7 1 15 73 531 .0 101 . 3 .56 

Charlottetown A 
SulTITlers i de A 

Natashquan - 1.6 -0.5 9 .6 - 13.6 60 .6 179.8 156 8 13 96 587 .8 101 .0 .49 
N1tchequon - 7.4 0 .9 5.9 -22 .5 66.0 50 .8 81 36 10 42 731.3 101 . 5 .34 NEWFOUNDLAND 

TERRE -N EUVE 
Kuujjuarapi k A - 5.5 -0.6 7. 5 -17. 2 60.4 56 .6 93 15 12 56 705 .4 101. 5 .34 
Quebec A 0 .6 0 .8 12.3 -10:2 34.8 168. 1 173 7 14 66 522 .6 101. 3 . 51 
Roberval A - 1. 3 0. 9 15. l -15.3 11 2 .0 146. 6 196 32 12 61 537.4 101. 3 . 48 
Ste . Agathe des Monts - 1. 2 0.3 14. 0 - 15.0 72 .6 172 .0 160 7 15 48 573 .4 101. 2 .52 
St. Hubert A 1.5 -0.3 14 .6 - 10.9 36.3 223.7 252 0 15 507.0 101. 2 .61 

Argentia A 
Battle Harbour 
Bonavis ta 
Burgeo 
Cartwright 

Scheffervill e A 9. 2 -0 .2 6. 2 -30.0 101. 1 83.7 127 59 15 53 815. 4 101. 5 .28 Churchill Fall s A 
Sept- Iles A - 2.4 0. l 6. 6 - 16.6 104. 0 180 .0 180 27 17 75 61 2.5 I 01. 2 
Sherbrooke A 1.0 0.6 15. 2 - 13.6 42. l 207.8 216 6 16 58 508 .9 101 .3 .59 

Comfort Cove 
Daniel's Harbour 

Val d ' Or A -2 .6 0.8 12.8 - 14.8 33.4 68 .6 87 6 13 54 617 .0 101 . 4 . 45 Deer Lake A 
Gander Int ' l A 

NEW BRUNSWICK 
NOUV EAU-BRUNSWI CK Goose A 

Hopeda l e 
Charl o A 0. 5 0.8 15 .3 - 10.6 72.3 246 . 7 311 19 16 82 525 .5 I 01 . l . 54 
Chatham A 1.9 1.0 14 .0 - 10.4 28.8 198 .8 194 6 16 99 471. 2 I 01 . I .59 
Frederi cton A 2.3 0 .9 15. 5 -9.0 16.6 207 .2 195 3 15 100 472 .0 101 . l .60 

Port-aux-Basques 
St. Anthony 
St. John 's A 

Moncton A 2. 9 0 .9 15.8 -6 .8 9.5 143. 2 130 T 14 92 454.7 l 01 . I .64 St. Lawrence 
Saint John A 3.4 1. l 14. 2 -6.6 4.4 178.9 123 T 13 105 438 .4 l 01 . I .65 Stephenvill e A 

Wabush La ke A 
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4. 9 0 .6 15.2 - 1.8 6. l 248 .0 168 
4.4 0. 5 16.5 -6.2 1.4 84.7 78 
4.4 1.0 16 .5 -5 .7 2.4 195 .6 128 
7. l -0 .2 14. 9 1. 0 0.2 121 .0 89 
5.1 0.5 15.6 -4. 9 0.2 236.2 165 
4. l 0. 3 15 .0 -5.7 3.8 173.0 108 

5.6 0. 4 15. l -5 .4 T 138. 9 103 

4.0 l. l 16 .3 -3 .5 5.3 127 .9 106 
3. 7 0 .7 16 .4 -4. 6 2.4 130.6 131 

4.0 -1.0 15. 4 -3.0 1.6 120 .2 114 
-1. 6 -1. 0 11 .5 -11.2 45. 4 132 .6 149 
2.8 -0.6 13. 0 -5.5 26 .6 133 .8 139 
3. 2 0 .0 12.0 - 4. 6 9 .4 176 .8 96 

-2.0 -0 .2 11 . l -14. l 93 .7 129 .3 162 
-8 .5 -0.6 6.0 -25 .8 146. 4 140 .6 175 
l. 3 -0 .6 14. 0 -5.7 44 .4 11 1 .4 101 
1. 4 -0. 4 16. 5 -6. 0 24.4 91.6 89 
0.7 -0 .3 16 .8 - 1 l. 4 47 .0 101. 2 93 
1.3 -0 .5 13 .2 -5.8 53 .4 126 .4 11 8 

-4. 9 - 1.l 11. 7 - 17.7 150 .6 155. l 206 
-3.8 -0 .4 7.6 -14 .5 84 .3 99 . 1 151 
3.3 0. 1 11 . 7 -3.8 11 .0 182 .5 118 

-1.2 -0 .3 10. 4 - 7.6 62 .5 116 . 1 93 
2.4 -1. 0 13.3 -7 .6 17.9 118 .9 73 
3.2 -0 .4 15.0 -6.5 142 .3 105 
2.8 -0 . l 16. 2 -6.3 36.0 126.4 103 

-8.6 -0 .5 6 .2 -25 .8 161 . 2 124.9 103 
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BRITI SH COLUMBIA 
COLOMBIE-BRITANNIQUE 

Agassiz 
t Kamloops 
· Sidney I Surrrner 1 and 

1- ALBERTA 
I 
l 
! 

I 
I 
I 

Beaver lodge 
Ellers lie 
Fort Venni l ion 
Lacombe 
Lethbr idge 

Vauxhall I Vegrevi lle 

' SASKATCHEWAN 

Indian Head 
Melfort 
Reg i na 
Saskatoon 
Scott 

Swift Current South 

MANITOBA 

Brandon 
1 Glenlea 

Morden 

t ONTARIO 

Del hi 
Elora 

, 
' 
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I I I I I I 

7.3 , 1.3 ' 14.0 I 3.01 o.o 
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363. 4
1

172 o 23 1 36 
? I , ' 
' I ' 

68 .. 5 

I I 
I I 
I I 
I I 

12259_9 1 
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j 5 .2 1· 2 .7 i 13.5 ! -4 .01 2.8 1 
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45.6 l 180 
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-4 .5 
- 3 . 8 

-2.7 
- 4.0 

' o.6 11 .5

1

. -20.5114 .o I 13.6 I 51 
12.0 -21.5. 13 .0 I 12.5 

1. 7 1 14 .o l -22.ol 9.o I 8.s I 61 
3.o 11 .5 1-23.ot n . 1 I 18. 1 i 112 

• ' I I 1 , 
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11 
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I I i I I 

I I ' -2.6 2.7 1s .o -21 .0113 . 6 23 .o 135 
-3. 4 '1 3 .5 12.5 I - 18. 0! 21.5 : 36 . 5 I 193 
-4.3 1 . 4 16 .0 j -27 .0, 13.9 17 .5 . 130 
~2. 9 1s.o - 18.5122.8 21 .6 I 
-4.6 1.6 14 .0 1-23 . 0i 29 . 3 35.6 I 258 
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-1.5 

-1.4 1 
3.9 
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I ' i 1.1 ! 16.5 . -19.5! 13. l 15 .3 1 128 
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I I I I 

2.8 116. 5 1-17 . ol s . 4 I n .o 1 85 
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