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Monthly review 

Developing Drought Conditions 
Create Serious Forest Fire Threat 

Fol lowing a very mild , dry 
winter across much of the 

country, the continuing lack of 
moisture this spring is becoming a 
major concern , particularly to the 
agriculture and forestry sectors. 
Large areas in each prov i nee, 
except P.E.I., received 75% or 
1 ess of the norma 1 precipitation 
for Apr i 1 ( see map page 28) • 
Throughout the previous months , as 
far back as December, it has been 
dry across all of southern Canada 
except a 1 ong the Pacific and 
Atlantic coasts . 

This unusually prolonged 
period of dry weather can be 
directly related to the persis-
tence of strong, positives upper 
atmospheric height anomalies, 
which were centered primarily over 
western Canada earlier in the 
winter but sh i fted eastward over 
central Canada later in the winter 
and earlier this spring . The ef-
fect has been to b 1 ock the west-
ward flow of weather disturbances 
across the southern ha 1 f of the 
country. The storm tracks have 
often been forced southward 
through the U.S.A. or northward 
through the Arctic. 

The principal i11pact of this 
dry weather has been to create a 
serious forest fire hazard in many 
parts of the country . On May 7, 
the Canadian Interagency Forest 
Fire Centre reported an EXTREME 
forest fire hazard in northwestern 
Ontario, eastern 
in several forest 

Manitoba and 
districts in 
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CLIMATIC HIGHLIGHTS 
by 

P. Scholefield, CCRM 

Saskatchewan and Alberta. See page 
98 for a description of the forest 
fire hazard index which is based 
on weather and fuel conditions. 

A benefit of this dry spell 
has been a significant drop in the 
1 eve 1 s of the Great Lakes, which 
reached record va 1 ues 1 as t fa 11 • 
According to the Great Lakes Water 
Levels Communication Centre, the 
level of Lake Huron dropped 46 cm 
from October 86 to May 87 where 
normally there is no change in 
levels during this period. Reduced 
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ice cover, plentiful sunshine and 
higher water temperatures have 
a 11 contributed to i ncr-eased 
evaporation from the lakes. 

Our experimental monthly 
forecast for May calls for a 
continuation of warm and dry 
weather conditions extending from 
northwestern Ontario to the Rocky 
Mountains. This cou 1 d 1 ead to a 
severe outbreak of forest fires 
and produce less than ideal con-
ditions for early crop growth in 
agricultural areas. 
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MEAN TEMPERATURE 
(OC) 
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ACROSS THE COUNTRY 

Yukon and Northwest Territories 

April weather was extre•ely 
variable across the Northwest 
Territories. Despite a period with 
above noraal te•peratures at the 
beginning and near the aiddle of the 
month, it was rather co 1 d with the 
mercury dropping below -40°C in the 
high Arctic . 

There were sharp contrasts 
between regions. During the second 
week of the month, it was very aild 
over the south and central Yukon 
with daytime temperatures approach-
ing 10°C. Excessive precipitation 
occurred only in the district of 
Keewatin and southern Baffin Island 
where they had some heavy snowfalls, 
often accompanied by blizzard condi-
tions. 

British Coluabia 

Weather conditions were var i a-
b 1 e over B.C. during April. In con-
cert with the f 1 uctuat ions in the 
upper level circulation associated 
with the arrival of spring, the 
month's weather started out fine, 
deteriorated rapidly, then turned 
fine again for 10 days. Finally the 
month ended on a glu• note with the 
arrival of several Pacific weather 
systems. 

Several high aean •onthly te•-
perature records were set. A strong 
upper ridge around the 25th perait-
ted temperatures to climb above 33°C 
at Kaaloops, a new aonthly record. 
Cool ntght-tiae teaperatures perait-
ted the snowaelt to progress 
gradually without causing flooding 
problems. 

Precipitation aaounts were also 
variable, being fro• 15 to 25% of 
nor•al. Bull Harbour, with 253.3 ••, 
equalled a monthly record. Most of 
the Interior va 11 eys are now snow-
free. 

Lighting started soae forest 
fires but luckily, sufficient rain 
fel 1 to help fire fighters quickly 
bring the• under control. 



ts 
\~ 

Id 
)n 

\• 
)n 

)f 
\d 

e, 
e~ 
ne 

ne 
er 

t· 

[SO 

of 

3B 

__________________________ lia;J~i1Alffllt•1~1 
Prairie Provinces 

The exceptional weather of 
recent months continued in the 
Prairies. April was the 5th consecu-
tive Month with above nor11al temper-
atures. Te•peratures were well above 
nor11a 1 f n soae areas where aonth 1 y 
departures reached +4 to + 7°C. 
Estevan and Portage-la-Prairie set 
new •aximu• temperature records for 
Aprfl. The highest temperature 
(31°C) was reported by Lethbridge on 
the 28th. 

Apart fro• several areas in the 
Peace River region and around Edmon-
ton, precipitation totales were very 
light, being as low as 1 to 15% of 
nor•al. However, La Ronge on the 
9th, was burried under 49 cm of snow 
( a new Month 1 y 24-hour record was 
set) and on the 18th, inhabitants of 
southern Alberta awoke to find the 
ground covered with a thick layer of 
wet snow. The dry, war• weather 
allowed faraers to sow their fields 
without difficulty but on the other 
hand, a serious forest fire hazard 
developed. Several fires occurred in 
Manitoba and Alberta. 

Ontario 

April was the third consecutive 
aonth of aild, sunny weather across 
the province. The whole province was 
blessed with exceptionally fine 
weather on the Easter Weekend when 
teaperatures c 1 i abed to va 1 ues we 11 
above noraal. Many daily and aonthly 
war• teaperature records were estab-
1 f shed during the aonth, ·pr i aar i 1 y 
in central, northern and northwest-
ern regions. It was the waraest 
April ever recorded at Kenora whose 
aean teaperature was +7°C above 
noraal. Further south, the anoaalfes 
were aoderated by the effects of the 
Great Lakes, but fn general it was 
the waraest April since 1955. 

A 1 though prec f pi tat f on aaounts 
were generally low, southern Ontario 
rece f ved 20-30 ca of wet snow on 
April 1. The lack of precipitation 
produced a serious forest fire 
hazard. At the end of the aonth 
southern and central areas received 
soae precipitatfon but ft was fnsuf-
ffcient to relieve the deficit. The 
risk of forest fires becaae EXTREME 
in the northwest where Kenora on 1 y 
received a aonthly total of 0.2 ••· 
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CLIMATIC EXTREMES IN CANADA - APRIL 1987 

MEAN TEMPERATURE: 
WARMEST 

COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SNOWF.ALL: 

DEEPEST SNOW ON THE GROUND 
ON APRIL 30th, 1987: 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: 

KAMLOOPS, BC 

EUREKA, NWT 

' KAMLOOPS, BC 

EUREKA, NWT 

ETHELDA BAY, BC 

FROBISHER BAY, NWT 

BAKER LAKE, NWT 

ALERT, NWT 

ELECTRONIC MAIL 

11.5°C 

-33.3°C 

33.0°C 

-42.6°C 

360.0 mm 

73.0 cm 

85.0 CIII 

504 hours 

It is now possible to send us your comments, questions or articles 
through one of the following electronic mail systems with our 
specific address: 

In canada: 
CNCP Dialcom . . . . . . . . . . . . . . . . . . . . 21:AES152 

CCRM/AES/GEMS Bell Envof 100 •.••. ... •••••.••.• 
Outside canada: 

CNCP Di a 1 com •.•••••••••..••••• 
Be 11 Envo i 100 . . . . . . . . . . . . . . . . 2021:AES152 

CCRM/AES/GEMS/TELECOM/CANAOA 

A first tentative of weather modification? fro• "Historia de 
gentibus septentrionalibus" by Olans Magnus - Rome, 1555 

Quebec 

Positive upper level height 
anomalies, resulting from the wnnk-
ening of the upper trough over 
Canada, produced another fine month 
of weather over Quebec. Tempera-
tures soared to extreme values 
during the third week of the month. 
No less than 93 daily records were 
set, including temperatures in 
excess of 30°C at Roberval and 
Bagotville on the 20th. There were 
numerous monthly records: 8 high 
maximums in the south and 12 month-
ly means, one which broke a 40-year 
old record at Trois Rivieres. 

Precipitation amounts varied 
between 30% of normal in the south-
west and up to 300% in northern 
Quebec. The Chaudiere river in the 
Beauce region overflowed its banks 
and rose to 8 metres fore i ng the 
evacuation of 450 inhabitants at 
Sainte-Marie and 2000 peop 1 e were 
affected by power outages. East of 
Trois Rivieres, a railway bridge 
was washed away by the pers i stant 
action of ice and flood waters. 
F 1 ood damage estimates are in the 
millions of dollars. 

Atlantic Provinces 

Temperatures finally began 
to warm up in the Maritimes. April 
was generally dry and war11er than 
normal. During the first half 
of the month and over Easter, 6 
stations broke or equalled maxi•u• 
temperature .records for the month. 
Charlo reached 29°C on the 21st . 

Oesp i te the pleasant tempera-
tures, precipitation varied from 
rain to snow right up to the end 
of the month. The combination of 
heavy run-off and ice jams in New 
Brunswick caused flooding along the 
Saint John river which was parti-
cu 1 ar 1 y bad at Perth-Andover ( 175 
km northwest of Fredericton). 
Blocks of ice were carried into the 
streets by the floodwaters. A rail-
way bridge was washed out, another 
damaged and 2,000 people had to 
flee their homes. Floods occur 
regularly in the spring but this 
was the worst this year since 1973. 

Oesp i te bright sunny days, 
maple syrup production was down due 
to a 1 ack of freezing night-ti me 
temperatures. 



58 

A T M O S P H E R I C C I R C U L A T I O N 

• 

, , , 
/ 

1,0•. 

50 - KPA HCIGHT ANO\IAL.Y ~w~·t \ .30 - DAY ..:AN 
I 01.0'.87 10 30.0'.87 
1 CONTOUR INTERVAL.: 5 0 

-- .... ,- I ..._I 
I ' '-
I ~---..I 
I 
I 

' ,w•t-.. .... 

• 

SO - KPA HCGHTS 
30 - DAY MEAN 

01.0A.87 TO 30.o.t.87 
CONTOUR INTE.RVAL: 5 DAM 

/ 
,,, iO' t 

..... 
JO' W 

Mean 50 kPa height ano•aly (da•) 
Apri 1 1987 

Mean 50 kPa heights (dam) 
April 1987 

The aean SO kPa geopotent i a 1 
height pattern for Apr fl does not 
really reflect the Increased solar 
radiation that has occurred since 
the spring equinox. Noraally, the 
increased heating at northern 
1 at i tudes reduces the 1 at i tud i na 1 
teaperature gradient (because the 
aean teaperature in the trop i ca 1 
airaasses varies little). This in 
turn weakens the heaispheric 
cf rculation gradient. The aonthly 
aean chart shows however an 
increase in the f ntens i ty of the 
circulation near S0°N, particular-
ly over Canada. 

Th ts ts due to the fact that 
heights which have been generally 

NE.AN 50 kPa CIRCULATION 
APRIL 1917 

Alain Cail let, CCRM 

higher than noraal over Canada for 
several aonths, have intensified 
in Apr f 1 over southern Canada to 
becoae relatively higher than 
values over the north. 

Coapared to the 1 ong-tera 
c 1 i aat i c noraa 1 s there are sever·a 1 
no tab 1 e differences in t.he •aj or 
troughs and ridges. The trough 
southward fro• the Bering Sea 
intensified again and aoved closer 
to Alaska. The eastern Canadian 
trough weakened and stretched 
westward fro• Jaaes Bay to the 
central Atlantic, just east of the 
ridge which . is nor•ally located 
over western Europe. 

The anoaaly chart shows a 

typical pattern associated with 
the sea surface teMperature 
anoaalies in the equatorial 
Pacific Ocean which remained 
positive during April following 
the persistence of the E 1 Ni no 
conditions (see vol no. 15). 

A resu 1 t of the increased 
. convection in these regions is a 
forcing effect on the circulation 
which produces the typ i ca 1 geo-
potent i al height anomalies shown 
on the April chart: positive over 
the equatorial Pacific and west-
ern North Aaerica and negative 
in the eastern Pacific Ocean. 



SEASONAL TOTAL OF HEATING 
DEGREE-DAYS TO Etl> OF APRIL 

19117 
BRITISH COLUMBIA 
Kam loops 3076 
Pentfcton 3032 
Prfnce George 4335 
Vancouver 2451 
Vfctorfa 2602 

YUKON TERRITORY 
Whitehorse 5654 
t«>RTHWEST TERRITORIES 
Frobisher Bay 9511 
Inuvik 9071 
Yellowknife 7203 

ALBERTA 
Calgary 4147 
Edmonton Mun 4470 
Grande Prairie 5166 
SASKATatEWAN 
Estevan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchill 
The Pas 
Winnipeg 

ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 

# 

QUEBEC 
Baie Coaeau 
Montreal 
Quebec 
Sept-Iles 
Sherbrooke 
Val-d'Or 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 
t«NA SCOTIA 

q296 
4710 
q941 

5138 
7959 
5678 
q935 

5507 
3599 
4143 
q636 
q736 
3618 
-3117 

5333 
4169 
4690 
5507 
4667 
5432 

4996 
4528 
4572 

Halifax 3907 
Sydney 4340 
Yaraouth 3710 
PRINCE EDWARD ISi.Ni) 
Charlottetown 4470 
NEWFOUtl>LNI> 

1986 ll>RMAL 

3753 3588 
3609 3316 
5021 4972 
2870 2761 
2894 2783 

6293 6366 

8189 ,8751 
9399 9345 
8103 7974 

4710 
q975 
5535 

5037 
5421 
5540 

5890 
82q3 
6284 
5662 

5951 
3744 
4304 
5013 
5349 
3783 
3371 

5576 
4238 
4811 
5720 
4551 
5768 

• 
4523 
4499 

3830 
4217 
3594 

4362 

4928 
5257 
5756 

5229 
5598 
5755 

5711 
8220 
6399 
5577 

5787 
3746 
4347 
4983 
5198 
3752 
3341 

5335 
4165 
4655 
5443 
4802 
5602 

4674 
4275 
4236 

3615 
3866 
3531 

4098 

· Gander 
St. John's 

4726 4666 4364 
4492 4311 4084 

68 

Vahlcl 111.a pcnntaae of normal 

1· 
I • 

,I 91 • 

Vahlll ..- of nonnal 

HEATING 
ENERGY REQUIREMENT 

FOR 

APRIL 1987 

HEATING DEGREE DAYS 

--------·-- ··- - . 

HEATING--
ENERGY REQUIREMENT 
SEASONAL TOTAL TO 

ENO OF 
-

APRIL 1987 

HEATING DEGREE-DAYS 
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SEASONAL SNOWFALL 
TO ENO OF 

APRIL 1987 

(cm) 

WATER EQUIVALENT OF 
SNOW COVER 

APRIL 29,1987 

(mm) 

SEASONAL Sfl>WFALL TOTALS (CM) 
TO EM> OF APRIL 

1987 1986 t«>RMAL 

VUKON TERRITORY 
Whitehorse 117.8 177.8 
tlJRTHWEST TERRITORIES 
Cape Oyer 406.4 666.6 
Inuvik 155.6 121.7 
Yellowknife 139.2 173.9 

BRITISH COLll4BIA 
Kamloops 57.3 85.3 
Port Hardy 11.9 27.6 
Prince George 151.1 161.5 
Vancouver 2.0 43.8 
Victoria 5.2 100.9 

ALBERTA 
Calgary 
Edmonton Namao 
Grande Prairie 
SASKATCHEWAN 
Estevan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchill 
The Pas 
Winnipeg 

ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor , 
QUEBEC 
Baie Comeau 
Montreal 
Quebec 
Sept-Iles 
Sherbrooke 
Val-d'Or 

NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 
t«>VA sa>TIA 

81.7 91.2 
82.6 130.8 
97.3 166.0 

84.6 105.6 
145.2 101.1 
69.4 92.7 

106.3 155.4 
188.9 241.9 
127.8 170.2 
120.1 124.2 

251.9 262.7 
178.9 224.5 
172.4 179.0 
243.1 241.6 
112.6 222.9 
124.0 88.6 
121.7 170.3 

238.6 412.0 
201.0 203.2 
221.2 321.2 
228.5 376.7 
295.8 232.1 
283.0 331.6 

271.7 338.1 
313. 1 303.4 

* 360.1 

Shearwater 200.6 195.2 
Sydney 359.9 342.4 
Yarmouth 234.8 200.7 
PRINCE E1*ARD ISLNI> 
Charlottetown 307.5 29S.1 
NEWFOUNDLAND 
Gander 
St. John's 

505.0 350.1 
431.4 291.4 

132.8 

526.8 
1'61.9 
131.5 

91.5 
72.1 

239.5 
60.4 
49.9 

142.2 
128.6 
176.2 

114.2 
118.5 
111.1 

114.8 
172.5 
164.0 
123 .0 

309.7 
208.5 
226.1 
245.0 
208.8 
131. 1, 
117.4 

368.3 
233.4 
342.5 
420.9 
290.8 
306.6 

411.4 
289.3 
339.0 

196.8 
312.6 
207.4 

328.5 

389.0 
346.8 

• • r 
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FOREST FIRES IN CANADA 

Each spring as the weather begins to i.mprcve, the risk of forest fires becalJes a major ccncern across 
nnst of the C01.D1try and a particular cancem for the Af:m:JsJheric Envin .. nment Service. It is clear 

that weather elements are a major envhca'Jfl7ef1tal factor involve:i in forest fires. The extended pericxi of 
mild, dry weather across rruch of the C01.D1try (see page 1B) this spring and the past winter has been 
resp:nsihle for an early and threatening start to the 1987 forest fire sea.sen and there cbe.sn' t appear 
to be an end to the threat in sight. An incre,ase in lightning occurrences Mlich arise fran caIVective 
activity could increase the severity of the present situaticn although the careless habits of people 
themselves could also cxntrilxlte to the deteriorating situ.aticn. The folladng article has been extract-
ed frcm nA St:ati.st:.iCf11 Stu:Jy a£ Arm &IrD£rl by Wildlife in Cantda 19~ '' by J.B. llarringtaJ., 
Cancrlia, Fo.t.esty Service, Petw llat:ural Fm.esLt.y Institut;e f1ia11r River, <nt:arin. 

(Intrcxiuctian, Alain Caillet, a:&M) 

The great increase in tota 1 
area burned by forest fires in 
Canada since 1975 (with bad fire 
years in 1976, 1979, 1980} has 
spurred questions as to the cause 
and predictabi lity of major fire 
years (Fig. 1}.* Prolonged dry 
weather, in particular, appears 
to lead to an explosive growt h in 
fire spread, which at times over-
whelms the capacity of provincial 
fire protection agencies to main-
ta in control. To gauge the effect 
of dry weather on the susceptibil-
ity of a forest to fire a study 
has been undertaken at the 
Petawawa National Forestry 
Institute (PNFI} in which compo-
nents of the Fi re Weather Index 
(FWI} {Van Wagner 1974} (see page 
98}, the Fire Severity Rating {Van 
Wagner 1970}, and various meteoro-
logical variables are used in the 
estimation of the forested area 
burned in each provincial area and 
month during the five fire months 
(May-September} for the years 1953 
through 1980 . The study is limited 
to these years by the lack of 
complete weather data in computer-
compatible form for earlier years; 
also, reasonably sufficient month-
ly provincial fire records are 
ava i 1 ab 1 e for the period 1953-80 
( Ramsey and Higgins 1981, and 
personal communication with them}. 

*Preliminary data indicate that 
the total burned area in Canada in 
1981 was the highest on record. 

Method of analysis 

The figures of burned area 
given in this report were obtained 
from records of the PNF I Forest 
Fire Technical Information Centre. 
They inc 1 ude a 11 area burned as 

~eported but take into account 
neither the intensity of the fire 
nor the value affected. "Area 
burned" refers to a 11 land on 
which wildfires occur, including 
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f ores t , cutover forest, grass-
lands , scrub, etc. 

The ori g i na 1 data from each 
prov i nee have been combined (or, 
in one case , separat ed) in t o 
geogr aphic un i ts of analys is to 
conform t o 'provinces' of roughly 
comparabl e s ize. Two units are 
created out of On t ario because of 
a wide ly hel d be lief in the exis-
t ence of a cli mat ic div ide near 
Lak e Super ior . Only the main 
f i re mont hs-May to September, 
inc lusive-are considered , wh ich 
means exc luding the small fraction 
of a r ea burned i n Apr i 1 and 
October . 

The manner in which the data 
ar e r eported-tha t i s , temporally 
by t ota l area burned monthly and 
spat iall y by whole province-masks 
t he basic relationsh ips between 
area burned and its main determin-
ing f actors : weathe r , fue 1 type, 
cause of igni t ion, and character-
is t ics of t he f i re cont rol organi-
zat ion . For example, a breakdown 
of area burned i nto smaller 
regions wou 1 d contribute to 111ore 
meaningful correlations with 
weather variables because monthly 
meteorolog ical averages can vary 
widely over a region as large as a 
Canadian pr ov ince. 

Data are provided both in 
hectares and relative to provin-
cial means . The relative data are 
obta ined by d ivid ing each monthly 
fi gure in a given prov ince by the 
average 1tonthly burn in - that pro-
vince over the 140 months (5 
months by 28 years) of data. This 
tranforaation equal i zes the influ-
ence of geographic s ize and re-
duces the influence of occasional 
vast burns in one prov i nee. The 
use of re 1 at i ve data al so eases 
the task of recogn izing the sever-
ity of the season as co11pared to 
ot her seasons in a given province 
because the average re l ative area 
burned 1tonthly is unity. In 1979, 
fo r exaaple (Fig. 1), the data in 
hectares ind icate a severe fire 
year , whereas the relative data 
indicate that the area burned was 
only s 1 i ght ly above average . The 
di fference was a consequence of an 
ext re•e f i re year in the Terri-
tories , where the burned area 
accounted for 76 percent of the 
Canada-wide total . 
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Rainfall 
Rel• ive Humidity 

Wind Speed 
Temperature 

Fine Fuel Moisture 
Code 

FFMC 
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Initial Spread 
Index 
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Fire Weather 

Index 
FWI 

Rainfall 
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Components of the Canadian Forest Fire Weather Index 
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Figure The area burned annually by wildfire in Canada: *=total area 
burned; =relative area burned averaged over all provinces and aonths. 



seasonal distribution of area 
burned 

The seasona 1 dis tr i but ion of 
area burned in Canada is shown in 
Table 1. There is a rapid increase 
in May, rising to a peak in June 
and fol lowed by a slight decline 
in July, a major decline in 
August, and a vi rtua 1 end to the 
fire season in September. 

The monthly distribution 
varies markedly from province to 
province, as shown in Table 2. 
Alberta and Manitoba peak in May; 
Saskatchewan, Ontario, Quebec, and 
the Atlantic Provinces peak in 
June; the Territories units peaks 
in July; and British Columbia 
peaks in August. A 1 onger period 
of record could conceivably shift 
some of these peaks by a month, 
because the variance in the data 
is large. 

The late fire season in 
British Columbia is 1 ikely a con-
sequence of the normal wet winter 
season followed by a prolonged 
summer drought culminating in 
ear 1 y August. The 1 ate season in 
the Yukon and the Northwest Terri-
tories is a result of the late 
melting of snow and ice. Alberta, 
with its winter chinooks, main-
tains less snow on the ground and 
consequently becomes dry early in 
the spring. The remaining centra 1 
provinces occas i ona 11 y experience 
an early fire season, but general-
ly their most severe fires are in 
June. June and Ju 1 y are the peak 
months in Quebec and the Atlantic 
Provinces. This late start may be 
a consequence of the slow develop-
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ment of spring in the east and of 
the greater winter precipitation 
in these provinces. 

Annual trend in area burned 

There has been concern re-
cently about the increase in area 
burned during the decade inc 1 ud-
i ng the 1 ate seventies and ear 1 y 
eighties {Stocks et al. 1981; 
Harrington 1981). The increase 
in the annual Canada-wide burn 
figures shown in Figure 1 clearly 
justifies that concern. However, 
one must use care in assigning the 
word "trend" to this increase, 
because a trend implies continua-
tion in a predictable pattern. In 

Table 1. Average aonthly distri-
but ion of canada-wide area burned 

Area burned 

(ha) 
May 193 446 16.8 
June 421 605 36.7 
July 360 432 31.4 
August 159 093 13.8 
September 14 634 1.3 

any sequence of rando• numbers 
there w i 11 be segments in which 
the numbers increase or decrease 
with apparent consistency. So-
ca 11 ed trends in rando11 data do 
not imp 1 y any pred i c tab 1 y whatso-
ever. Long-period trends in tem-
perature or precipitation do occur 
in meteorological data, as, for 
example, the century of increasing 
temperatures ending in the 1940s 
and the trend toward coo 1 er te11-

peratures since. These trends 
have some physical cause such as, 
in the case of meteorolog ical 
data, a complex and as yet poorly 
understood interaction between 
sun, earth, air, ice, and ocean. 
Because forest fires are in many 
ways re 1 ated to the weather 
and to other changing factors, 
inc 1 ud i ng imp roved fire fighting 
techno 1 ogy, it is poss i b 1 e that 
trends in statistics of area 
burned do occur. 

Whe-n the data from the in-
div i dua 1 provinces are examined, 
there is no consistent continent-
wide pattern. Brit ish Columbia 
data show a peak in the late 
fifties and early sixt ies follow-
ed by an irregular decline. The 
data for the Territor ies show an 
increase toward the eighties. he 
Alberta data set has three peaks-
in 1956, 1968, and 1980-but no 
consistent trend. Saskatchewan 
data are similar to those of 
Alberta. Manitoba data indicate 
the most severe fire years as 
befng in the early s ixt ies. The 
best support for an increasing 
fire trend is provided by data 
fro• Ontar i o west of Lake 
Nipigeon, where devastating fires 
were experienced in the seven-
ties. In Eastern Ontario, a 
rising trend was apparent by the 
mid-seventies but had declined 
toward the end of the decade. A 
similar pattern appears in data 
from Quebec and the Atlantic 
Provinces, relatively little area 
having been burned after 1976. 

The increase in area burned 
during the past decade appears to 

Table 2. seasonal distribution by province of average area burned 

May June July August Septellber 
Area I Area I Area I Area I Area I 

(ha) (ha) (ha) (ha) (ha) 

B.C. 16 885 16.0 15 227 14.3 27 263 25.6 40 271* 37.8 6 657 6.3 
V./N.W.T. 6 639 1.5 156 310 36.9 189 894 44.8 68 719 16.2 2 358 0.6 
Alta. 47 928 63.1 15 487 20.3 6 760 8.9 4 718 6.2 1 134 1.5 --Sask. 37 530 22.8 -78 321 47.7 38 978 23.7 9 156 5.6 336 0.2 --Man. 41 157 33.3 36 186 29.2 33 649 27.2 9 801 7.9 2 957 2.4 
W. Ont. 21 982 26 .5 44 083 53.1 14 567 17.6 2 237 2.7 43 0. 1 --E. Ont. 8 418 30.0 12 571 44.8 5 462 19.5 1 542 5.5 52 0. 2 --Que. 9 743 11.2 40 257 46.2 26 981 30.9 10 066 11.5 196 0.2 --Atl. Prov. 3 163 5 .6 23 163 40.8 16 878 29.8 12 581 22.2 902 1.6 --
'*Maxiaua values for each province are underlined. 



be largely 
enon . No 
either May 
ble that a 

a June and July phenom-
trend is evident in 

or August. It is possi-
Canada-wide trend could 

be the result of large burns in a 
single provincial area: the fires 
occurring in the Territories from 

Table 3. Distribution by province 
of area bumed, May-Septellber, 

1953-1980 

Area % 

(ha) 

B.C. 2 976 540 9. 3 
Y./N.W. T. 11 869 760 36.9 
Alta. 2 128 700 6.6 
Sask. 4 600 960 14.3 
Man. 3, 465 000 10.8 
W. Ont. 2 321 480 1.2 
E. Ont. 785 260 2.4 
Que. 2 442 860 7.6 
Atl. Prov. 1 587 180 4.9 

Total 32 177 740 100.0 

May to Septe•ber of 1953-80 ac-
counted for 37% of the total area 
burned dur t ng that pert od ( Tab 1 e 
3). However, after the overriding 
effect of this area on the Canada-
wide average fs re•oved by the use 
of relative data, there still 
appears to be an upward trend in 
area burned in the aonth of June. 

Persistence of fire 

It ts a well-known fact in 
aeteorology that persistence of 
a particular weather eleaent is 
slightly aore 1 fkely than change. 
For exaaple, the probability that 
a aonth will be drier than average 
f ncreases s 1 f ght 1 y when the pre-
ceed i ng aonth has been droughty. 
The extent to whf ch thf s . effect 
carrf es over f nto ff re f s fl 1 us-
trated fn Table 6. Under the Z 
test (Hoel 1962, p. 166), with 28 
years of data, correlations ex-
ceeding 0.466, 0.372, and 0.316 
can be accepted at the 99-percent, 
97.5-percent, and 95-percent con-
fidence li!ve 1 s, respective 1 y. 
A 1 though the 1 eve 1 of confidence 
in the correlation coefficients 
given above fs high, it should be 
noted that the aaount of variance 
explained at these levels of cor-
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relation aaounts to only 20, 14, 
and 10 percent, respectively. 

Within each provincial area, 
the dominance of positive correla-
tions in Table 7 indicates persis-
tence in area burned from month 
to 11onth . Persistence appears to 
have been part i cu 1 ar 1 y strong in 
British Columbia from June onward. 
The •ost significant corre 1 at ions 
occur between area burned in the 
months of July and August, and 
August and September, in British 
Columbia, and June and July 
in the Yukon and the Northwest 
Territories, Manitoba, and Western 
Ontario . 

Areal extent 

The correlation between the 
logarithms of area burned in one 
provincial area and another shows 
that in May there is a high degree 
of correlation between areas burn-
ed in adjoining provinces. In 
June, high occurrence of fire 
in one province appears to be 
significantly correlated only with 
fire in the adjacent provinces, 
excepting. British Columbia and the 
Territories, where no significant 
corre 1 at ions occur. It is of in-
terest, however, that area burned 
in British Coluabia is negatively 
corre 1 ated with area burned east 
of Saskatchewan, suggesting that 

. the wavelength of drought-produc-
ing high-pressure ridges and rain-
producing low-pressure troughs •ay 
genera 11 y be of the order of a 
continent in width. The same 
effect appears strongly in July 
but aore weakly in August and 
Septeaber. 

As the suaaer proceeds, the 

correlation in area burned be-
tween adjacent provincial areas 
declines, persisting only from 
Saskatchewan eastward in July and 
to a negl i g i b 1 e extent anywhere 
in August and September. 

Year-to-year persistence 

An autocorrelation program 
was run at 1 ags of from one to 
six years on the data for each 
provincial area to see whether 
there was a greater-than-chance 
probability that one bad fire 
year would follow another (Table 
8) • No evidence of such annua 1 
persistence can be demonstrated. 
The one-year lagged autocorrela-
tions are al 1 insignificant and 
equa 1 ly of positive and negative 
sign. In the absence of proven 
periodicities in the weather, one 
would not expect to find high 
correlations in the data of burn-
ed area at lags greater than one 
year. Indeed those lag autocorre-
lation coefficients were calcu-
lated, tested and found to be 
insignificant. 

Siaultaneous provincial occur-
rences of severe fire 

It is interesting to see to 
what extent severe fires occurs 
in •ore than one provincial area 
in a given Month. One can see 
fro• Tab 1 e 4 that of 140 111onths 
in a 28-year period there were 
only 19 in which two or more 
provinces s i au 1 taneous 1 y exper i -
enced an extre•e fire month. In 
only 6 aonths in 28 years were 
aore than two provincial areas 
affected siaultaneously. 

Table 4. Nuaber of provinces experiencing extreme fire aonths 
sfaultaneously 

Nuaber of 
Provincial May June July Aug. Sept. Total 

Areas 

0 20 15 18 23 28 104 
1 4 4 5 4 0 17 
2 3 6 3 1 0 13 
'3 0 0 2 0 0 2 
4 1 2 0 0 0 3 
5 0 1 0 0 0 1 
6 0 0 0 0 0 0 
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239.1 LONDON a.a 2.4 26.9 -9.7 11.1 
349.5 WOOSONEE 1.4 3.7 25.0 -23.3 1.0 

MOUNT FOREST 
292.6 MUSkOKA 8.3 3.8 27.8 -13.2 6.7 
424,3 
361.0 NORTH BAY 7.5 4.3 27.3 -12.1 1t.4 
253. l OTTAWA INT'L t.9 4. 3 18.6 -8.5 7.8 
359.3 PETAWAWA 7.4 3.2 28.3 -16.2 , .. 

PETER80ROU6H 9.0 3.0 28.1 -9.+ 9.1 
305.0 PICKLE LAKE 5.7 6.2 29.0 -18.3 
348.1 
2n.2 R£D LAKE 6.9 5.5 27.3 -18.5 
305.3 ST. CATHARINE$ 9.0 u 27.8 -7.2 6.2 
284.1 SARNIA 7.t 0.8 27.2 -6.8 0.4 

SAULT STE. MARIE 6.9 3.8 27.2 -11.1 5.8 
SIMCOE 

310.3 
303.1 SIOUX LOOKOUT 7.5 6. 1 28 .1 -14.2 o.o 

SUDBURY 7.5 4.8 27.7 -11.0 14.6 
THUNDER BAY 6.1 3.6 27.4 -11.1 0.2 
TIMMINS 5.7 4,.7 29,4- -13.0 2.0 
TORONTO 10.3 2,7 27.8 - 4.7 4.2 

TORONTO INT'L 8.8 2.6 28.8 -6.4 5.0 
292.5 TORONTO ISLAND 9.0 2.8 27,8 -7.2 6.2 
744,0 TRENTON 9.5 3. 1 24-,8 -8.3 11.0 
310.8 WATERLOO-W[LL 8.1 2.1 27.0 -10.0 5.2 
563.9 WAWA 4.8 II 25.5 -14.9 12.0 
326.S 

WIAATON 7.3 2.6 25.8 -4.+ 11.3 
4-27.9 WINDSOR 10.1 2.0 28,9 -s.o 2.0 
521.2 

398.6 

263.3 
• ' 

'e u .., 
z: c 
0 
E 

C: -- j? 0 
E - "O 

ii ..s 0 C - • • 'ii, -C "i> 0 
0 0 
C :;. • "O ... C V, 0 :, 
0 .9- Q 0 ... 

¥ OI 
C 0 0 0 z z • - 0 -0 - 0 0 
C -' II) 

1 t.1 31 0 
31 20. 6 61 0 

0.9 2 0 

8 9.<f 18 0 
• 31.S 112 0 
19 26.2 S2 0 

17.4 40 0 
315 47.0 71 0 

7 71. 6 92 0 
100 91.4 115 0 

9 lt.6 40 
0.2 0 0 

81 78.4 112 0 

11 31.4 78 0 
121 66.l 81 0 • 13.6 79 0 

55 50.3 68 0 

117 48.6 78 
95 73.8 106 0 
6S 40.4 61 0 

139 56.0 77 0 
22.8 52 0 

4.0 11 0 
197 73. 0 97 0 

6 49.0 54 0 
58 36.8 57 0 

8.7 19 0 
92 46.8 76 0 

1 4.'4 8 0 
9 29.1 60 0 

55 56.6 n 0 

67 49.8 71 0 
89 73.0 109 0 
177 93.6 122 0 
74 47.8 61 0 
• 30.4 • 0 

104 29.7 43 0 
57.1 68 0 

0 e 
0 

E 
E 

'? 
¥ 
ct 

0 
JI:: -,It: • C • :c • ., 
C 

0 :::I 
',:ii "' - l: 0 
0 OI 

"C z m 

. 

2 235 
4 237 
0 282 

4 2t7 
5 210 
4 X 
3 X 
9 X 

8 200 
10 X 
5 X 
0 X 
8 185 

4 X 
12 182 
8 183 

7 X 

5 209 
6 20 
6 X 

10 X 
3 X 

I l91 
10 X 
9 186 
8 24-2 

X 

1 X 
8 225 
1 291 
7 X 

10 

9 X 
10 
8 X 
9 X 
7 

6 lOO 
10 X 

• C 
J: • C 
:::I 

V, -z: 
OI -c m 
0 

0 z -0 
t-c 

103 
101 
128 

143 
• 

• 
~, 

109 
10, 

10Ci 
• 

• 
97 

123 

108 
135 

• 
103 

u 
CD -• 0 • .a 
<a 
0 

0 ., 
Cl ... 
QI • 0 

374.8 
492.1 
27~.7 

3S8.7 
503.7 
346,0 
393.8 
323.4 

302.5 
387.6 
261.9 
274.0 

434.8 
115.0 
498.5 

315.9 
212.5 
316.7 

269.6 
372.1 

332.7 
271.6 

303.6 
332.7 

319.2 
318.2 
358.6 
368,9 
233 .5 

277.0 
271.6 
255,2 
297.4 
395.8 

305.7 
238.2 
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w l .. , 



Temperature C j ! 
0 
e 

,6= 
... 
0 

1: e 0 e E • ' C 
C - C? - :c 

'e _g 0 - .. .; - "O '2 C ..s C, C l 
::, 

0 - • :I en 
0 • Q. - 0 -C .s:. z 0 ·1 c:, - .s:. 

0 "O 0\ e C ::: z. ., ·c ... C -STATION e et, 0 a. • C CD 
' - s; - 0 :e- "8 0 • • 0 ... ., 

E ¥ OI >. C E C) E - C 0 :I 
C ::, i 0 0 0 V, 0 ., 

E z z z 
C ... E • - -t) ·- - 0 - 0 &; -0 - 0 0 c:,, :: C 0 - 0 0 0 • 0 2 ·c 
2 0 2 " z CD " 

QUEBEC 

BAGOTVILLE 6.2 4.0 30.4 -s., 25.3 127 n.e 133 1 6 X 
BAIE COMEAU 3.~ 3.2 21,8 -5,9 10,8 36 38,6 59 5 8 211 • 
BLANC SABLON 0.2 1.1 t.5 -11.4 20.8 40.9 57 11 164 • 
CNIBOUGAMAU 3.1 4.2 27.4 -M.O 14.6 66 15.6 30 2 5 206 109 
GASP£ 3.2 2.3 27.5 -10.1 32.8 85 88.0 106 7 10 1~1 • 
INUKJUAK -9.0 1.9 4.3 -'ZT.O 11.0 279 43.6 298 52 7 1~ 96 
KUUJJUAQ -7.1 2.1 1.0 -26.0 14.6 67 22.8 98 7 158 80 
-KUUJJUARAPIK -3.2 3 .6 14.3 -21.9 2S.2 104 22.8 84 1 9 1'3 12 
LA GRANDE RIVJERE -2.0 • 19.6 -20.0 8.8 • 39.4 • 0 11 20t • 
MANIWAKI 7.7 4.1 28.7 -12.0 5.2 43 42.4 70 0 8 212 110 ., 

MATAGAMI 3.1 4.8 71.9 -17.9 8.0 34 24.0 59 2 , 214 116 
MONT JOU 5.1 3.5 2t .1 -6.4 16.4- 58 28.6 ,, 1 10 l15 140 
MONTREAL INT'l 9.4 3.7 27.5 -5.2 2.0 20 36.8 49 0 9 208 110 
MONTREAL M INT'l 8.6 ' 28.4 -7.1 4.4 • 30.8 • 0 9 220 • 
NATASHQUAN 1.5 2, 1 13.5 -7.8 29.2 97 104.8 139 0 11 1'89 115 

QUEBEC 7.1 3.8 28.4 -7.1 18.6 114- 56.4 n 0 7 206 119 
ROBERVAL 6.9 5.2 30.9 -5.15 21.6 97 31.8 67 3 7 1112 • 
SCHEFFERVILLE -J.4 3.8 11.4 -20.5 29 .2 71 48.4 106 9 12 ,es • 
SEPT-IL£S . 2.4 2.4 19.2 -7.4 18.0 54 90.4 115 4 9 214 114-
SHERBROOKE 7.4 3.8 27.4 -7.0 34.6 147 41.2 55 0 7 197 • 
STE AGAT}IE DES MONTI 7.0 4.8 26.7 -8.7 13.0 64 3'.4 42 5 200 103 
ST-HUBERT 8.7 3 .0 28.0 -5.5 2.4 23 41.4 55 0 e * 
VAL 010R 5.1 4 .2 27.6 -19.7 14.4 66 55.8 109 1 7 205 111 

NEW BRUNSWICK 

CHARLO 4.1 2.8 28.8 -7.6 23.0 67 49.8 60 5 8 207 127 
CHATHAM 5,2 2.2 26.2 -4-,7 18.4 55 64.0 75 3 9 212 122 
f'REOERICTON 6.6 2.5 24.1 -3.6 10.0 46 52.1 65 0 12 193 • 
MONCTON 5.1 2.1 22.6 -4.8 4 .8 16 83.2 92 0 11 114 121 
SAINT JOHN S.8 2.6 22.6 -3.7 3.4 16 58.5 54- 0 13 182 115 

. 
c• 

.,ii?1t~ 
!-_-,_, ~ . -- ,...,., ~--~ 

APRIL 1987 
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• STATION 
0 • ti 

• 0 

NOVA SCOTIA 

GREENWOOD 
352.7 HALIFAX INT'L 
4-31.4 SABL£1SLAND 

SHEARWATER 
446.5 SYDNEY 
434.5 

909.7 YARMOUTH 
1".o 
664.1 
587.6 FsR~~O EDWARD 
309.5 

448.4 CHARLOTTITOW N 
386.4- SUMMERSIOE 
260.4 
283.4 NEWFOUNDLAND 
493.4 

3l7.J 
334.6 BATTLE HARBOUR 
645.0 BON AVISTA 
468.6 BURGEO 
322.1 CARTWRIGHT 

331.5 CHURCHILL f'ALLS 
278.2 COMFORT COVE 
388.7 DANIEL'S HARBOUR 

DEER LAKE 
GANDER INT'L 

GOOSE 
416.8 PORT-AUX-BASQUES 
382.7 ST ANTHON'f' 
341.9 

3811.0 
ST JOHN'S 
ST LAWRENCE 

365.0 
STEPHENVILLE 
WABUSH LAKE 

~~~aft ~Bl\s\et. \.\\\flf\Ry 

Temperature C "e ! 
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1: e 0 
E E 

C - C? 
.; - -~ 0 - 'e e - 'O 

is .s C, C 'i - G ::, 
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.ii - _g 

z ·2 0 
0 0 e C :;: "O • ... C - C e V, 0 "i ] - ::, s; 
'8 0 0 - .... - ., 

g e ! ¥ Ot >. C 
E C 0 :I 

:, ::, 0 tt 0 0 "' • E z z .... 
C ... E • l: ! 1c - 0 - 0 
0 c 0 0 - 0 0 0 CII ., 

E 0 :i C i 2 2 " " V, z 

7.2 2.6 23.t -4.0 ).9 21 49.2 65 0 10 X 
5.7 2.4 22.0 -4.8 6.8 28 130.3 113 0 13 • 
4.2 0.9 10.9 -0.1 o.o 68.9 70 0 10 116 
5.2 t.2 21.5 -3.0 2.1 21 96.2 95 0 11 127 
3.1 1., 20.3 -5.5 ,o.o 39 163.2 159 0 10 135 

7.1 2,4 19.7 -1.5 2.0 30 56.0 f>7 0 11 165 

4.3 2.0 20.7 -6.1 11.6 Q 70.9 86 0 I I 
4-,3 1.7 t9.5 -3.9 1.6 6 56.4 74 I 183 

-

' I 
-0.4 1.9 11 .S -17.3 16.0 35 54.1 99 211 7 I 

1.7 1.1 11.7 -7.5 4.2 18 86.2 133 11 X 
1.7 0,1 13,4 -4.2 5.S 23 f77.7 14-0 0 I • 
0.2 2.8 14-.0 -14.5 4.9 8 11.2 13 20 s 179 

-0.6 4.4 14.1 -15.9 9.6 18 40.6 66 111 II 201 
2.3 1.4 16 •• -8.2 7.6 16 104.4 116 0 12 X 
2.9 2.6 10.2 -6.6 ..... 15 36.6 70 0 7 175 
3.S 2.7 19.S -10.2 31.1 104 82.6 139 0 15 X 
2.4 1.5 17.6 -8.7 13.0 27 100.7 108 10 12 163 

2.3 4.0 , •. 4 :...13,2 6.5 13 28.5 4-6 0 7 195 
2.6 1.8 13.2 -4.9 2.2 9 189.4- 203 0 3 175 

-1.0 0.9 8.0 -12.5 22,4- 52 76.6 81 61 11 
2.0 0.8 15.7 -7.0 1.3 3 120.g 105 11 122 
2.7 1.6 12.S -5.1 3.4. 18 120.2 115 0 13 

4.8 3.0 14.8 -5.8 6.7 30 108.5 182 0 14 176 
-0.1 4.2 15.~ -16.0 20.6 42 40.7 78 6 9 185 
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C ::, 
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0 z -0 
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85 
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no.1 
415,6 
384.5 
447.9 

328.0 

411.1 
405.7 

551.6 
488.3 
4-48,5 
535.6 

557.6 
356.3 
4-82.1 
4-34.5 
467,0 

529.9 
461.2 
571.0 
481.5 

414.4 
541,6 

i 
i 

·1 

• • ~ ; mi 



-------------~---------------,\ 
AGRoaJWATOLOGICAL STATIONS APRIL 1917 

T•mperat11re C j DegrttdaJI 
z:. obo¥t 5 C 

Temperoture C o.g,e.do,-- obo .. 5c z:. --I E 
E 

C 'g 
'e .'l - -a - l 0. t 

I s 0 l = u 2 
0. b 

0 
C i z:. 
.2 -E l .c • - Ir. i l 
0 2 C 

STATION - • :.i: li ·a ,, e t~ • z: 
I e i ! Gt C - c E g 2 C 

i & en 0 0 :II :, E -
C e E • -go § D ! I 0 0 'o 0 .e -:I Ii - /j, o ... i 'i5 2 {I!. K zo iii 

C e 0 e e 
C -a 0 0 -.. "O 

s 0 C "ii - • 2 -~ • 0 
0 C: - ct z ...2 'i C, -E z: • - ct C 
0 :[ C 

STATION 1 :::, .. i .:: 0 0 ·~ • z:. 
8 E u E 011 >- C - c e l C o. :::, C 
C ::, ,; 0 0 "O ... V, 0 .!l.. • E z e 

C E • 'o 0 }; I "ic -0 '2 0 0 0 0 .E O' ., 
:I C, - i :i C {I!. C 0 ... 

Q 2 V, V> zo c,; 

~s• 
AGASSIZ 11.4 1.t 21.5 0.0 o.o f73.6 157 0 1S 153 91.3 258.3 
KAMLDOPS 
SIDNEY 10.0 • 23.0 t.O o.o t0.7 • 0 t 11, • 265.0 
SUMMERLAND 11.3 2.6 27.0 0.0 0.0 33.5 170 0 I 199 193.3 251.0 

ALBERTA 

GUfl.Ai 7.9 2.1 26.6 -6.3 .. , 4S.t 61 0 7 1fl 111.1 128.3 
HARROW t.8 1.t 27.5 -4-.0 o.o 58.5 Tl 0 10 201 154.5 202.8 
KAPUSICAS1NG 
MERIVALE 
OTTAWA 9.6 3.9 28.l -8.0 S.2 64.0 t9 0 9 100 157.7 188.4 
SMmtflELD 9.9 3.0 26.5 -9.0 10.0 tS.2 114- 0 10 
VINELAND STATION 7.9 1.0 27.7 -7.0 o.e 74.& 103 0 11 19] 104.4 124.4 

8EAVEPLOD8E 6.0 3A 25.0 -6.0 8.0 17.0 88 0 s 2'4-6 5'.3 52.5 WOODSLEE 
ELURSUE 
FORT VERMIWON 
LACOMBE . 6.8 'l.1 29.0 -11.0 13.0 1'.9 ti1 0 4 247 H.5 68.5 
UTitBRIOtZ 
VAUXHALL 
VEGREVILLE 6.3 3.2 28.5 -8.0 2.0 21.6 154- 0 4 72.2 n.2 

QUEBEC 
LA POCATIERE 5.5 3.3 27.0 -5.0 16.5 61.8 H 0 8 219 61 .4 71.0 
L'ASSUMPTION 8.6 3.6 28.S -5.5 1.8 32.0 0 7 194 124-.5 137.0 
LENNOXVILLE 
NORMANDIN 4.9 4.4 28.0 -10.5 18.2 30.2 62 0 5 201 58,7 63.8 

SASKATCHEWAN ST.AUGUSnN 
STE CLOTHILOE 7.2 1.5 28.5 -7.0 0.0 4J.O 55 0 7 200 130.2 1S4.6 

INDIANHEAD e.e 5.7 29.0 -8.0 3.0 13.8 4t 0 4 135.5 142.5 
MELFORT 6.9 5.6 23.0 - 10.5 1.6 15.0 eo 0 5 212 91.0 91.0 
REGINA 8.4 5.4 29.0 -7.5 0.6 8.7 37 0 3 106.0 106,0 
SASKATOOlf 8.5 5.1 l7.5 -7.5 1.6 13.7 64 0 5 230 128.5 130.0 
SCOTT 7.3 4.6 26.0 -5.0 5.6 19.8 83 0 6 255 89.1 89.1 
SWIFT CURRENT SOUTH 8.9 4.9 29.0 -5.0 2.4 13.2 51 0 3 219 136.6 157.5 

NEW BRUNSWICK 
FREDERICTON 6.8 2.8 25.0 -4.0 4.S 44.5 54 0 10 194 • 70.2 

NOVA SCOTIA 

MANITOBA KENTVILLE 
NAPPAN 5.S 2.2 2U -5.5 .... , 80.1 106 0 12 167 56,7 57.7 

8RANDON 8.9 5.6 30.5 -8.5 o.o 2.8 8 0 1 143.6 14-3.6 
GLENLEA 8.6 5.2 30.5 -11., 0.0 0.6 2 0 0 283 154.0 154.0 
MORDEN 10.0 6.0 31.0 -7.5 0.0 0.4 1 0 0 2S2 1n.o 177.0 

~~fi6 EDWARD 
CHARLOTTETOWN 4 .8 2.0 20.S -5.0 6.2 64.2 82 0 10 181 • 33.7 

ONTARIO NEWFOUNDLAND 
DELHI 8.6 1.9 28.0 - 13.5 11.0 n.o 82 0 11 196 131.7 163.8 
ELOR1' 7.9 2.8 26.3 -9.9 44.2 62 9 118.1 134.6 ST. JOHN'S WEST 3.0 1.4 14.S -7.0 1.8 133.9 106 0 12 127.2 13.2 
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