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July 17 to 23, 1989 A weekly review of Canadian climate 

Torrential rains in extreme southwestern 
Ontario cause devastating flooding 

A stalled low pressure system with re­
generating local thunderstonns was re­
sponsible for the flood waters that inunda­
ted parts of Essex County. In the time 
span of 17 hours, from 2200 hours, July 
19, until 1500 hours, July 20,264.2 mm of 
rain fell at Harrow, 25 km south of Wind­
sor. This was the highest two-day total 
ever recorded in Ontario. Unofficial, but 
reliable reports from Colchester, 5 km 
south of Harrow, on Lake Erie, indicate 
totals of greater than 300 mm. Damage 
was extensive, with more than 1,000 
homes .affected by smface flooding and 
more than 3,000 people had to leave their 
homes. Three houses washed away into 
Lake Erie, crops turned into mush, and 
roads became rivers. Estimates of crop 
losses are set at 60%, while road repairs 
are expected to cost 35 million dollars. 
Fortunately, no lives were lost. In stark 
contrast, much of Ontario remains in the 
grip of a worsening dry spell. No rain has 
fallen so far this month in Peterborough. 
Other rainfall amounts so far this month: 
Wiarton, 0.2 mm; Gore Bay, 4.4 mm; 
Muskoka, 7 .4 mm; Kapuskasing, 11.6 
mm; and Toronto City, 13.8 mm. 

Bryan Smith, Ontario Climate Centre_ 

Record heat in northern 
Manitoba spawns extensive 
fm est.fires 

A heat wave combined with dry winds 
produced a disastrous forest fire situation 
across northern pans of Saskatchewan, 
Manitoba, and Ontario. Altogether, 600 
fires were burning by July 24th, of which 

250 were in Manitoba where more than 
20,000 people were forced to flee their 
homes. The Manitoba fire belt is about 
350 kilometres wide and begins north of 
Lake Winnipeg. Smoke from the fires has 
hampered evacuation by aircraft due to 
poor visibility, and has been reported as 
far away as Cape Dorset, on Baffin Island. 

More warm temperatures 
ahead.. .. 

Average temperatures for the first 
week of August are expected to be above 

BROAOVIEWe 
35.7 (20) 

normal for most of Canada, except near 
normal over the southern parts of British 
Columb~ and Baffin Island. The greatest 
departures from normal are expected to be 
in Manitoba and northwestern Ontario. 
Precipitation is likely over British Colum­
bia, southern Qu~bec and the Maritimes. 
Dry weather will continue over Saskat­
chewan, Manitoba, and northwestern On­
tario under the influence of an upper at­
mospheric ridge. 

- prepared July 25, 1989 
Aaron Gergye, Canadian Climate Centre 
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Elsewhere , 
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Rain needed In New 
Brunswick 

At several locations, such as Fredericton 
and St-Uonard, there has been no sig­
nificant rainfall since July 10th. The dry 
conditions have caused some concern to 
potato growers located in the upper Saint 
John River Valley area of New Brunswick. · 
A wet spring, followed by a dry summer, 
has put the crop 1 to 2 weeks behind 
schedule. The provincial Department of 
Natural Resources reponed that water 
levels on the Saint John River were at their 
lowest since 1982. Residents along the river 
complained about washed-up algae, boat­
ing hazards, and smeUy swimming water. 
At the source of the Saint John River, nonh 
of Edmunston, water flows in July have 
been less than 50% of normal, due to the dry 
weather. 

Frank Amirault, AES, Halifax 

Weekly temperature and precipitation eztremes 

Maximum 
temperature CC) 

British Columbia . . . . . . . . . .Penticton A 33 
Yukon Territory ........ Watson Lake A 25 
Northwest Territories . . . . . Baker Lake A 34 
Alberta . . . . . . . . . . . . Medicine Hat A 36 

. . . . . . . . . . . . . . . . . . . . . . . . . . 
Saskatchewan .......... S~ A 37 
Manitoba ...... .. ...... The Pas A 36 
Ontario . . . . . . . . . . . . . . Red l..ake A 33 
Qufbec ........ . ...... .Maniwaki 31 
New Brunswick . . . . . . . St Stephen (aut) 29 
Nova Scotia . . . . . . . . Western Head (aut) 30 
Prince Edward Island . . ... Summerside A 26 
Newfoundland .••••••.•. I>eer L.ake A 27 

Across The Country ... 

Highest Mean Temperature . . . . . . . . . . 
Lowest Mean Temperature . . . . . . . . . . 
89/CT/ /17-89/07 /23 

Minimum 
te"l)erature CC) 

Puntzi Mountain (aut) 1 
Komakuk Be.ach A 3 

Clyde A -3 
Banff (aut) 3 

Meadow Lake A 7 
Churchill A 7 

Winisk(aut) 0 
La Grande Iv A 1 
St Stephen (aut) 7 

Sydney A 7 
Charlottetown A 9 

NainA 1 

Roclcglen (SASK) 25 
Mould Bay A(NW1) 2 

Heaviest 
precipitation (mm) 

DeaseLalce so 
Watson Lake A 35 

Yellowknife 44 
Slave Lake A 34 
WhileCOurtA 34 

Buffalo Nanows A 21 
Churchill A 22 

Harrow 270 
Schefferville A 63 

Saint John A 6 
Sable Island 37 

Charlottetown A 4 
Stephenville A 29 
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TOTAL PRECIPITATION 
(mm) 

JULY 17 TO 23,1989 

SOIL MOISTURE INDEX 
PER CENT OF WATER 
HOLDING CAPACITY 

JULY 22, 1989 
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~MIA - AL 
MJlANUI - a• 
CONfitlCTICUT - CO 
Ol&.AWUI - DI 
AOtUDA - •L 
Ol0tlO1A GA 
IUINOII - IL 
9'01AHA - _.. 
IOWA - IA 
UNIAI - KA 
CINTuc•• - ., 
L.OUISIAHA - L.A 
IIAINI - Ill 
IIAHITOIA - IIT 
IIA•YLAHD - 110 
IIAIUCHUIITTI - IIA 
111(:MtOAH - Ill 
11.-IIOT A - IIN 
.... , ..... , - Ill 
11•10u•• - 110 
NII.AIKA - Nl 
N1W l•UNIWICIC - NI 
NIW'OUNDLAHD - N, 
N1W MAIINH19'( - NH 
NfW Jl•llY - NJ 
NfW Y09'K - NY 
_,..TH CA9'0LINA - NC 
NOflTH DAKOTA - ND 
NOVA ICOTIA - NS 
OHIO - OH 
OKLAHOMA - Oil 
ONTAIIIO - ON 
NNNIYLVANIA - ~A 
,_, .. er row••D ISLAND- ~E 
OUllfC - OU 
tllHODI IILAND - 9'1 
IOUTH ca•OLINA - IC 
IOUTH DAKOTA - ID 
TINNlllll - TN 
TIUI - Tl 
VPIIONT - VT 
VltllGINIA - YA 
WHT Vl9'GINIA - WV 
WISCONSIN - WI 

SITE 

Longwoods 

Dorset 

C2181t River 

lutton 

Nontaorency 

leJ laltuJ tk 
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AIR PATH TO SITE 

ACID RAIN 

The reference map Oeft) shows the loca­
tions of sampling sites, where the acidity of 
precipitation is monitored. All arc operated 
by Environment Canada except Dorset (•), 
which is a research station operated by the 
Ontario Ministry of the Environment. The 
map also shows the approximate areas 
(shaded), where SOl and NOx emissions 
are greatest 

The table below gives the weekly report 
summarizing the acidity {tw pH) of the acid 
rain or snow that fell at the collection sites, 
and a description of the path travelled by 
the moisture laden air. Environmental 
damage to lakes and streams is usually ob­
served in sensitive areas regularly receiving 
precipitation with pH readings less than 4. 7, 
while pH readings less than 4.0 are serio~. 

JULY 16 TO JULY 22, 1989 

West Virginia, Pennsylvania, New York, Southern Ontario 

Michigan, Central Ontario 

Central Ontario, Central Qulbec 

Atlantic Ocean 
Atlantic Ocean 

r = rafn (ca), s = snow (ca), (a)= aixed rain and snow (am) 
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111111r1111111r11l!l!!l~li~:l l~IS!lr~ ll!ll l l1.1llil ill l!l lil :f ,l2Rllmii!:~!~.~ 
British Columbia Ontario 
Cape St James . . . . . . . 14 1 19 10 20 ••• 130 43 Big Trout Lake . . . . . . 21P 4P 31P 7P OP••• 050 3S 
CranbrookA . . . . . . . 20 1 33 9 8 ••• 140 48 Gore Bay A . . . . . . . 21 2 31 12 0 ••• X 
Fon Nelson A 17 0 26 9 11 ••• 290 61 Kapuskasing A 18 1 31 s 4 ••• 330 33 . . . . . . . . . . . . . 
Fon St John A 17 1 25 9 12 ••• 280 69 KermaA ... 2A 4 32 16 1 ••• 200 39 . . . . . . . . . . . . . 
KamloopsA 20P -lP 32P 9P OP••• 220 44 London A 22 1 30 10 11 ••• 070 S6 . . . . . . . . . . . . . . . 
PentictonA • 21 0 33 10 0 ••• 030 48 Moo11mee 15 -1 31 2 1 ••• 010 37 . . . . . . . . . . . . . . . 
Pon Hardy A . 15P IP 21P 8P l8P••• 200 56 North Bay A . • • 32 12 12 ••• 240 37 . . . . . . . . . . . . 
Prince George A . . . . . 1S 0 26 4 9 ••• 200 54 Ottawa lnt'l A . . . . . . 22 1 32 13 0 ••• 210 39 Prince Rupert A . . . . . JSP 2P 19P 9P ISP••• X PetawawaA . . . . . . . 19 0 32 7 5 ••• 330 67 Revelstoke A . . . . . . • 20 1 29 9 18 ••• 300 56 Pickle Lake . . . . . . . . 22P ,P 30P 12P OP••• 030 43 
Smithers A IS 0 25 3 11 ••• 310 41 Red Lake A 23 4 33 12 0 ••• 220 39 · . . . . . . . . . . . . . . . 
Vancouver Int'l A 18 0 24 12 1 ••• Sudbury A .. 21 2 32 12 16 ••• 270 46 . . . . . . . . . . . 
Victoria lru'l A 17P OP 24P 9P OP••• X Thunder Bay A 19 1 30 10 1 ••• X . . . . . . . . . . . 
Williams Lake A . . . . . 15 -1 27 5 7 ••• 300 56 Timmin.sA . . . . . . . . 18 0 31 6 s ••• 350 33 

Toronto Int'l A . . . . . . 22 1 31 11 20 ••• 090 37 Yukon Te1Tltory Trenton A . . . . . . . . 21 0 31 10 0 ••• oso 39 Komakuk Beach A . . . . 9 2 24 3 6 ••• X Wia:rtonA . . . . . . . . 20 1 30 8 0 ••• 060 37 Teslin (aut) 13P • 21P 7P 20P••• X Windsor A 23 0 30 14 86 ••• 040 46 . . . . . . . . . . . . . . . 
Watson Lake A . . . . . 15P OP 25P 8P 3SP••• 070 44 
Whitehorse A . . . . . . . 15 2 24 7 9 ••• 310 44 Qufbec 

Bagotville A . . . . . . . 18 -1 30 7 10 ••• 270 43 
Northwest Territories Blanc Sablon A 13P • 18P 6P SP••• 130 33 . . . . . 
Alert 5 1 18 -2 18 3 210 78 lnulc~akA .. 10 0 18 4 1 ••• 260 41 . . . . . . . . . . . . . . . . . . 
Baker Lake A 13 1 34 6 24 ••• 350 57 Kuu,ljuaq A . . 10 -2 24 2 3 ••• 280 S9 . . . . . . . . . . . . . 
Cambridge Bay A . . . . . 12 4 27 s 0 ••• 050 so Kuujjuarapik A . . . . . . 11 0 28 2 0 ••• 020 32 Cape Dyer A 6 0 15 0 1 ••• 320 83 Maniwaki . . 19 0 31 7 0 ••• 3S0 35 . . . . . . . . . . . . 
Clyde A 7 2 16 -3 11 ••• 340 S9 Mont Joli A 18 0 27 10 8 ••• 280 46 . . . . . . . . . . . . . . . . . 
Coppennine A . . . . . . 13 4 21 3 3 ••• 330 46 Montreal Int 'l A . . . . . 22 0 30 13 0 ••• 270 
Coral Harbour A • • • 3 4 ••• 030 76 Natashquan A 15 0 23 7 1 • •• 170 46 . . . . . . . . . . . 
Eureka . . . . . . . 5 -1 11 1 10 ••• 120 54 Quebec A . . . . . . . . 20 0 29 10 0 ••• 230 39 Fon Smith A 20 3 34 10 29 ••• 300 41 Scheff erville A 10 -3 22 2 63 ••• 360 59 . . . . . . . . . . . . . 
Hall Beach A . . . . . . llP 6P 19P 2P 33p••• 340 67 Sept-1.les A . . . . . . . . 16 1 28 9 14 ••• 230 48 Inuvik A . . . . . . . 16P 3P 27P 7P lOP••• 150 52 Sherbrooke A 19 1 29 9 2 ••• X . . . . . . . 
~aluit A . .. II 3 20 3 s ••• 320 63 Val-d'Or A 17 0 30 7 6 ••• 330 33 . . . . . . . . . . . . . . 

ould Bay A 2 -1 7 -2 1 ••• 300 S4 . . . . . . . 
Nonnan Wells A . . . . 18 1 26 9 22 ••• 240 52 New Brunswick 
Resolute A . . . . . . . SP IP 14P OP IP••• 290 44 Charlo A . . . . . . . . . 18 -1 27 8 4 ••• 280 37 Yellowknife A . . . . . 17P OP 25P 12P 44p••• 350 54 Chatham A 19 -1 28 9 1 ••• 210 39 . . . . . . . . 

Fredericton A 18 -2 28 8 1 ••• 180 44 . . . . . . Alberta MonctonA . . . . . . . . 18P -IP 26P 9P OP••• 210 43 Calgary lnt'l A 19 2 31 7 13 ••• 150 69 Saint John A 17 -1 29 9 6 ••• 360 41 . . . . . . . . . . . . . 
Cold Lake A . . . . . . . 21 4 32 10 13 ••• 230 72 
Edmonton N am.ao A . . . 19 1 29 10 5 ••• 280 S4 Nova Scotia 
Fon McMurray A . . . . . 21 4 32 12 17 ... 260 48 Greenwood A . . . . . . 18 -2 27 11 14 ••• 020 37 High Level A . . . . . . . 18 l 27 8 18 ••• 320 35 Sharwate:A . . . . . . . 17 -1 27 13 16 ••• X Jasper .. ... . . . . . . 15 0 27 3 4 ••• X ~yA . . . . . . . . . 1S -3 24 7 6 ••• 300 39 

I 111 " Lelhbridge A . . 21 1 32 8 2-· 170 98 armoulhA 15 -1 26 10 29 ••• 080 39 . . . . . . . . . . . . 
Medicine Hat A . . . . . . 23 2 36 10 3 ••• 270 78 
Peace River A . . . . . . 17P IP 29P 7P OP••• 250 52 Prince Edward Island 

Charlottetown A . . . . . 17 -2 25 9 4 ••• X Saskatchewan Smnmerside A . . . . . . 18 -1 26 12 0 ••• 200 46 Cree Lake . . . . . . . . . 21 6 31 13 19 ••• 260 74 
Estevan A . . . . . . . . . 23 3 35 12 17 ... 160 '6 Newfoundland 
LaRongeA . . . . . . . . 23 6 36 12 3 ••• 180 41 C~t ... . . . . . 11P -2P 20P lP llP••• 290 S2 ReginaA . . . . . . . . 24P 4P 36P 12P 9p••• 160 52 Churc . FallsA . . . . . 11 -3 21 2 17 ••• 3S0 s Suk11oonA . . . . . . . • 24 5 37 10 5 ••• 280 63 C411kr lnt'l A 16 0 26 7 5 ••• 280 so . . . . . . Swift Current A . . . . . 22P 3P 33P lOP OP••• 200 44 OooseA . . . . . . . . . J.t -2 23 6 18 ••• 240 54 YorktonA . . . . . . . . . 23 4 35 12 0 ••• 170 48 Pon Am Basques . . . . 14 1 20 10 0 ••• 280 57 

St John's A .... . . . . 15 -1 23 7 15 ••• 280 54 Manitoba Sr Lawrence . . . . . . . 15 2 22 9 18 ••• X Brandon A . 24 5 35 12 1 ... 360 69 Wabush Lake A 12 -2 23 4 18 ••• 300 52 . . . . . . . . . . . . 
Churchill A . . . . . . . . 19 6 34 7 22 ••• 290 63 
Lynn Lake A . . . . . . 24P 8P 34P 15P OP••• 160 37 89/fT//17-i9!J7113 
ThePasA .. . . . . . . . 24 6 36 13 0 ••• 150 44 
Thompson A . . . . . . . 24 8 36 10 6 ••• 190 54 
Winnipeg lnCI A . . . . . 24 4 34 13 o ••• 090 50 
mun. mean weekly teq>erature, ·c ptot weekly preeipilalion total il mm Annotations • - -max • maximum weekly temperature, ·c It • snow thickness on the ground il cm X • no observation 
min • minimum weekly temperature, ·c dlr • drection of max wild, deg. tom north. p • less than 7 days of data 
1nom. mean temperature anomaly 1 ·c ytf • wild speed in kmhl • • missing data when going to printing. 
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Mean geopotentlal height 
50-kPa level (1 O decametre Intervals) 

l+I Environment Environnement 
C.nada Canada 

Almoaphertc Service 
Environment de renvtronnement 
Service ~rique 

Normal temperatures/or 
mid-July to mid-August, "C 

Whitdlorse 13 Toronto 20 
Yellowknife 15 Ottawa 20 
Iqaluit 7 Montreal 20 

Vancouva- 17 Qu!bec 18 
Victoria 16 Fredericton 19 
Calgary 16 Halifax 18 

Edmonton 16 Charlottetown 18 
Regina 18 Goose Bay 15 
Winnipeg 19 SL John's 15 

Canada 
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FORECAST 
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mid-August 
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PRECIPITATION COMPARISON - JUNE 1988/89 

I
n a dramatic tum-about from last year, 
heavy spring rains this year erased 
drought concerns on the Prairies and in 

southern Ontario. 

1~ ...------------------------

In many ways, June 1988 was very dif­
ferent from the JW1e of this year. A year ago, 
the agricultural districts of the prairie 
provinces were experiencing one of their 
harshest droughts in decades. Many loca­
tions in Saskatchewan and Alben.a had 
below-nonnal precipitation for at least nine 
months. Moisture in the soil was critically 
low, leaving the eanh powder dry. Oppres­
sively, hot temperatures further aggravated 
the dryness by increasing the rate of 
evaporation. Southern Ontario was also ex­
periencing a severe drought where many 
communities had their driest June on 
record 

In sharp contrast, this year, heavy rains 
arrived on the Prairies in late spring. 
Farmas hailed the anival of timely raim 
which helped to alleviale drought concerns 
in Alberta and Saskatchewan. Normal to 
above-normal amounts of precipitation fell 
where it wu needed the most: for example, 
Sadcatoon's613 mm was 104'1, ofnonnal. 

Heavy rains also fell in southwestern 
Ontario. Some areas had more rain in the · 
f U'Sl five days of June 1989. than in all of 
June 1988. Comparisons of these values 
are, wilh 1988 in brackets: London, 29 mm. 
(10 mm), Toronto, SO mm. (17 mm). and 
Waterloo-Wellington, 45 mm, (9 mm). 
Fanncrs were unable to get on to their fields 
lhis June, as Canns became water logged. 

Amir Sbabbar, Canadian Climate Centre 
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DEPARTURE FROM NORMAL 
OF 

MEAN TEMPERATURE 
(OC) 

JUNE 1189 

MEAN TEMPERATURE 
(OC) 

JUNE 1989 

Vol. 11 -JUNE 198V. 

Across the country 

Temperatures averaged well-above 
normal across most of the Northwest Ter­
ritories in June. In the southern Macken­
zie Disttict, the mercury rose into the 
thirties on sevaal days just before mid­
month. Hay River tt.aehed 34•c on the 
13th. Generally dry conditions prevailed 
for the mon~ except for the central Mack­
enzie River Valley, where Norman Wells 
received 61 mm of rain. 

In the Yukon, however, occasional cool 
periods rcsulte.d in near-normal monthly 
temperatures. An Arctic cold front swept 
across the northern Yukon at mid-month, 
dropping afternoon temperatures close to 
the freezing point at Old Crow. High winds 
accompanied the cold outbreak, giving 
high wind chill, and visibilities were re­
duced to 1 km in snow. 

Temperatures averaged well-above 
nonnal during the first week of June, and 
despite two weeks of relatively cool 
wealher during the last half of the month, 
the monthly means still averaged about 1 
to 2·c above noonal everywhere in the 
province. 

It was vezy wet over the Queen Charlot­
tes and Vancouver Island and also over 
some southern Interior valleys, with many 
stations in these areas receiving 150% of 
their normal June precipitation. In contrast, 
the nonh coast, the eastern lower Fraser 
Valley. and much of central and nonhem 
B.C. ·reported I~ than half of their nonnal 
precipitation amounts. In spite of the fact 
lhat many area had heavy rain, sunshine 
was generally normal, to slightly above 
normal. Prince Rupert recorded a record 
224.1 hours for the month. A severe hail 
saonn hit the Okanagan area on June 19, 
causing much damage to apple orchards. 

,·.····---······,···· ·;--,;r ···--·· ··· ·····1··-·········p .. ··0 ··0· . . ··-y· ... I ... N ... ·c· E .... S .. :-:-:-·-:·:·:·: ttllf ii.A'.ll.,,; ... i :=:.;._.; .. :~ :-:-:-::) :.;:;:;.;.;-:- :: .... ....- . ·: ,;._.;_Lit: 

Mean ternperatw:es ranged from near 
nonnal over Manitoba to 1 to 2·c above 



normal over most of Sask.atchewan and AJ­
betta. Most of the hot weather occurred 
over a tw~weck period in mid-June and 
again towards the very end of the month. 

In Alberta, above-normaJ rainfall oc­
cwred in central regions, while there were 
10me dry pockets in Lhe very northern and 
southern pans of the province. It was wet 
over most regions of the other prairie prov­
inces, except for some dry areas in south­
eastern Saskatchewan and southwestern 
Manitoba. Oimli recorded over 200 mm 
for the month, and Winnipeg, 150 mm. 
Some localiud flooding occurred on the 
1 llh and 12th when over 200 mm fell at 
Langruth, Manitoba. 

Several outbreaks of severe weather 
occurred across the Prairies during the 
month, with hail and damaging winds oc­
curring on a number of occasions. From 
lhc beginning of the season up to the end of 
June, there were 11 individual tornado 
sightings in Saskatchewan alone, some of 
which caused considerable damage. On 
the 30th, a tornado ripped through the 
Pound.maker Indian Reserve near Cut­
knife, Sask. Seventy of the 100 houses on 
the reserve were damaged and nine people 
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were taken to hospital. At Cutknife, a sen- . ·---------------------.. ::::::::::::::::::: .. 
ior citizens home was damaged and six 
people had to be taken to hospital. 

Mean temperatures averaged close to 
nonnal over practically all of the prov­
ince. The only significant exceptions were 
areas bordering Lake S upcrior, where 
means were up to 1.4 ·c below normal, and 
over eastern Onuuio, where it was about 
1 ·c above normal. 

Most of the province was wet, with 
rainfall totalling 150 to 200% of normal at 
many locations. Kcnora. with 252 mm, 
bad the wcuest June in 52 years. Over pans . 
of southwestern and south-central Ontario, 
the heavy rains disrupted planting, and 
soggy fields camcd considerable loss to 
some aops, particularly potatoes and tom­
atoes. In contrast, much of the eastern pan 
of northern Ontario was dry, with precip­
itation only half of the nonnal values. 
With so much wet, dull weather, sunshine 
was below normal over most of the 

TOTAL PRECIPITATION 
(mm) 

JUNE 1989 
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MEAN TEMPERATURE: 
WARMEST 

COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE: 

HEAVJEST PRECIPITATION: 

HEAVIEST SNOWFALL: 

DEEPEST SNOW ON THE GROUND 
ON JUNE 30, 1989: 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: 

province. North Bay received only 192 
hours, the least June amount in 21 years. 

June, fortunate! y, was a month nearly 
free of severe weather. There have been no 
tornadoes confirmed up to the end of June, 
whereas 5 to 10 would normally have been 
reponed up to this time. 

Mean temperatures for the month of 
June avenged near normal over much of 
·central and southern Qu~bec. although 
some stations in the OUawa Valley repor­
~ means of 1 ao 2·c above nonnal. Very 
bot weather occurred over much of nonh­
em ~be.c during most of the last ten days 
of June, raising ~e departures to 2 to 3•c 
above nonnal for the month. New all-lime 
high tempezature records for any month of 
the year were set at Kuujjuaq, with 32.1·c 
on June 22nd, and at Scbeffcrvillc, 34.3· 
on the 24th, while at Kuujjuarapik, the 
33_9•c on the 22nd tied the all-time record. 
In the Fennont-Wabush area, it was the 
wannest June ever. 

Most locations over the south reported 
precipitation totals close to normal. 
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, 
QUEBEC A, QUE 22.,.•c 

RESOLUTE A, NWT o.2•c 

GOOSE A, NFLO 36.2°c 

CAMBRIDGE BAY A, NWT -9.s•c 

KENORA A, ONT 252.2 •• 

IQALUIT A, NWT 28.2 CII 

CAPE OVER A, NWT 

CAMBRIOCE BAY A, NWT 423 hours 

Matagami was the wettest location, 
reporting 161 mm. Precipitation was light 
in northern locations along James Bay and 
HudsonBay. lnukjuak received 9.6 mm 
which is 28% of nonnal. Sunshine was 
generally below normal in southern 
Qu~bec. but above nonnal in the north. 
The dry, hot weather in nonhem Qu&ec 
caused some severe forest fires, panicu­
larly near the Labrador border. However, 
the total area burned by forest fires this 
year was well below normal values. V cry 
little severe wealhez wu reponed this 
month. There have been no sightings of 
tanadoes so far this year. 

···-=,--···:=:j·==~i •wI··-...... ·-.·.· ·r·····1···:r r·:i'"R······n ·, -,1 .. ·~ c··· .. E .. ···s·· ... ·.······· 
~~~N~.=~! ... ;~~-!S;;._,; ..... -~i,.;= .... ··· ::M:::ii .. x~: .... \ ....... : .... ,:Jml 

Mean temperatures for I.he month 
ranged from near to sliplly above normal 
over the Maritime Provinces, 10 2 to 3•c 
above normal over most of Labrador. The 
island of Newfoundland was also warm, 
with depanures of 1 10 2·c. Some partic­
ularly hot weather occurred over Labrador. 
as the temperature on the 25th soared to 
36.2•c at Goose Bay and 35.3.C 81 Can­
wrigh~ both the highest ever for the month 

Vol.11-JUNE 1989 

of June. The ho~ dry weather caused sev­
eral severe forest fires in Labrador, but 
cool, damp weather towards the end of the 
month brought considerable relief to fire­
fighting crews. On the 26th, the mercury at 
Goose.Bay fail~ to rise above s·c. 

Cloudy, dull weather, with precipitation 
generally above nonnal, occurred over 
Nova Scotia and ovez the Avalon Penin- · 
sula of Newfoundland The remainder of 
the Maritimes and practically all of New­
foundland and Labrador were dry, with 
some stations reporting only half of their 
nonnal June precipitation. On a surprise 
note, cold air flooded across Labrador on 
the 29th, and Nain received 22 cm of wet 
snow. A line of severe thunderstorms 
crossed the Maritimes on the 28th, caus­
ing a number of power outages in Nova 
Scotia 
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Ice Conditions and July Forecast 
At the end of J WIC, ice along the Labrador coast is about normal in extent, but 

concentration of ice in the pack is less than nonnal, and deterioration is greater than 
normal. 1bc amount of open w11a in northwestern Hudson Bay is greater than 
normal, and the amount of ice in the approaches to Frobisher Bay is less than 
normal. Otherwise. conditions are near nonnal. 

For the most part, ice disuibution in the eastern Arctic is similar to normal at the 
end of June. 

In the western Arctic, 1he extent of open water is less than nmnal, but ice 
dcterioriation is greater than normal. The f~t ice along the Tuktoyaktuk Peninsula 
fractured about a week earlier than normal, and loose ice lies in a 24 to 32 km-wide 
band off shore between the dislodged f~t ice, and the very close pack. thick 
first-year ice. 

At the end of June, the old ice lay about 130 km north of the Tuktoyalctuk 
Peninsu~ about 32 km north of Baner Island and about 145 km north of Point 
Barrow. 

Melting of ice along the Alaska coast should continue at a steady pace so that a 
route through conditions of open drift or less ice should develop during the third 
week of July. Although ice will persist along the coast west of Barrow until mid 
July, favourable winds indicate that ice pressme will be light. 

Hugla McRuer, Ice Centre, Ottawa 
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Values equal percentaae of normal 
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GROWING DEGREE-DAYS 
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SEASONAL TOTAL OF GROWING 
DEGREE-DAYS TO END OF JUNE 

1989 1988 M>RMAL 

BRITISH a>LUMBIA 
Abbotsford 693 
Kam loops 827 
Penticton 776 
Prince George 323 
Vancouver 670 
Victoria 604 

ALBERTA 
Calgary 257 
Ed•onton Mun. 336 
Grande Prairie 326 
Lethbridge 302 
Peace River 284 
SASKATatEWAN 
Estevan 536 
Prince Albert 440 
Regina 523 
Saskatoon 472 
Swift Current 423 
MANITOBA 
Brandon 479 
Churchill * 
Dauphin 525 
Winnipeg 543 

ONTARIO 
London 605 
North Bay 506 
Ottawa 628 
Thunder Bay 356 
Toronto 609 
Trenton 649 
Wi~dsor 742 
QUEBEC 
Baie Comeau 312 
Maniwaki 575 
Montreal 719 
Qu~bec 571 
Sept-fl es 292 
Sherbrooke 580 

NEW BRUNSWICK 
Char lo 367 
Fredericton 592 
Monet on 524 

IIJYA SCOTIA 
Sydney 292 
Varaouth 476 

PRINCE EDWARD ISLAND 
Charlottetown 487 

NEWFOUfl>LAND 
Gander 113 
St. John's 98 
Stephenville 381 

646 

* 
* 
* 

659 
569 

556 
575 

* 
670 
422 

842 
564 
798 
781 

* 

* 
26 

600 
* 

684 

* 
684 
377 
643 
624 
832 

* 
517 
669 
513 
212 
471 

371 
480 
387 

325 
* 

356 

168 

* 
262 

572 
746 
694 
278 
593 
545 

237 
327 
289 
283 
253 

505 
417 
480 
472 
444 

472 
* 

459 
507 

549 
451 
557 
368 
546 
599 
738 

296 
498 
655 
515 
235 
478 

345 
508 
434 

270 
381 

391 

98 
87 

266 
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50-kPa ATMOSPHERIC CIRCULATION 
June 1989 
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50-kPa ATMOSPHERIC CIRCULATION 
May 1989 

The 50-kPa height anomaly field oveiz 
North America this month shows a 7 dam 
positive anomaly over central Qu~bec. 
Elsewheze across Canada, weak positive 
anomalies prevailed. The carcsponding 
50-kPa height field shows a weak flow 
over the continent with troughing over 
Baffin Island, a weak ridge over Albena. 
and a rather sharp trough over Alaska 
During the summer months. it is always 
difficult to inf er organized precipitation 
patterns from the upper level flow. since 

copious amo1mts of rain often fall over rel­
atively small areas, due to convective 
thunderstorm activity. 

The HovmOller diagram for 45•N 
latitude shows a strong positive anomaly 
on the west coast of North America ~ly 
in the month moving eastwards. and 
wwening considcnbly. By the wt three 
days of the month, the anomaly had 
strengthened again and was located 81110· 
W longitude. Note the very strong nega­
tive anomalies in the vicinity of 1 so·w 

longitude on the 1st and 12th of the month. 
These patterns are indicative of persistent 
stationary storms in the Gulf of Alaska. 
By the 20th, a robust positive anomaly had 
established itself in the Gulf - a preferred 
area for persistent ridges as well. 

• Note: 1be HovmOller diagram repre- . 
sents a hemispheric time-space analysis. It 
bu been temporally smoothed and spacial­
ly normalized to enhance longwave com­
ponents. 

Hovmoller r or latitude 4S0 N - all waves 
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TORNADOES 
What They Are 

The tornado, sometimes called a 
twister, is a violent local vortex in the at­
mosphere. It is usually visible as a funnel 
shaped cloud banging from the base of a 
dark cumulonimbus cloud. A whirling 
cloud of dust and debris can often be seen 
rising from the ground. The funnel cloud 
does not always reach the ground It some­
times lowers and retracts while the as­
sociated vonex touches down here and 
there. The forward motion of the tornado 
may be quite erratic, following a sinuous 
winding or zig-zag path. The av~ge for­
ward spud of tornadoes is 50-70 km/h and 
ranges from near O 10 ovez 100 km/h. Al­
though small, often less than 100 metres 
wide, they are nature's most violent 
stonns, packing winds to 450 km/h and 
creating havoc ovez paths from less than a 
kilometre, to several hundred kilometres in 
length. 

Where and when they 
occur 

Tornadoes occur only as a phenomenon 
usociated with severe thunderstorms. In 
Canada, they are confined mainly to 
southern regions. They arc most frequent 
in southern Manito~ southeastern Sas­
katchewan and southern Ontario. They are 
most likely in the period June through 
August Most tornadoes develop during 
the late afteznoon and evening. Howevez, a 
significant number occur after sunset, 
w~ visual observation of their progress 
is extremely difficult 

Damage They Do 
Most ~ arc on the ground for 

only a few minutes and darnagfl. an area 
50-100 metres wide and 1-2 kilometres in 
lmgth. Only a few are extremely severe, 
but these are the on~ which cause most of 
the damage. The damage path of a severe 
lm'n8do may be as wide as 1.5 kilometres 
and cover a distance of up to 350 
kilometres. 

Tornado damage is caused primarily by 
the action of powerful winds. This is aug­
mented by the twisting eff e.ct of rapidly 
changing wind direction, and by outward 
acting forces crca1ed by the sudden pes­
sure-drop 81 the core of the vortex. 

Winds and Pressure In a 
Tornado 

As shown in the diagram, the strongest 
winds in a tornado arc on the side where 
the spud of the uxnado relative to the 
ground (translation velocity) is added to 
the internal rowing speed of the air in the 
vortex. Since most tornadoes move from 
directions between northwest and south­
west.. these arc the directions of strongest 
wind. 

In most cases, tornado windspeem are 
in the order of 150 km/h. However, in 

WINDSPEED VARIATION 
IN A MOVING TORNADO 

Weakest surlace 
w ind 

t'l .,a;\. 
Tomado vortex 

\.~,:._ Strongest 
/';, .... ~ surface w ind 

'). 

severe tornadoes, windspceds are es­
timatt.d 10 be as strong as 450 km/h. 

Atmosphaic preaure at the centre of a 
tornado is greatly reduced due to 
centrifugal force. Sudden pcs.ue-GOpS 
up to 8 kilopascaJs .ve known to occur • 
the passage of lhc "eye" of a tornado. Such 
a deaase in pcssure. laking place sud­
dmly. crrates an explosive outward-acting 
force on a building. For example, apes­
sure differential of 4 kilopa~Js amounts 
to about 18 tonnes on a roof or wall with 
dimensions of 3 m x 15 m. 

What They Look Like 
Tornadoes appear first as a cone-shaped 

appendage (funnel cloud) al the base of the 
dark and threatening cumulonimbus of the 
thunderstorm. Typically, the tip of the fun­
nel lowers and a cloud of delns becomes 
visible at the surface and begins to rise. 
The outt.r whirl of dust and debris may 
obscure much of the funnel cloud which 
may, m may~ extend to the earth's sur­
face. The size of the funnel cloud varies 
greatly with the amount of available mois­
b.Jre and the size of the vortex. At times it 
may obscure the whirling dust cloud. As a 
urnado moves ovez a body of water, its 
funnel becomes "fatter" although the size 
of the vonex itself may not have changed. 
A severe thunde.rstorm system may spawn 
more than one tornado in succession and, 
occasionally. whirling about its periphery. 
In its dying stages, the tornado funnel 
either simply disappears gradually or 
retracts into the cloud base. 

In an approaching thunderstorm, the 
most likely place for a tmnado to appear is 
near the left-hand side, e.g. near the 
southern flank, if it is approaching from 
the wCSL They are most likely to appear 
near and to the south of the approaching 
curtain of heavy precipitation. In the case 
of an incipient tornado, the base of the 
cumulonimbus cloud appears very dark 
and tumultuous. There is usually a notice­
able lowmng of a portion of the cloud base 
to form a large swirling turbulent mass 
from which the funnel will protrude. This 
"wall cloud", sometimes called a "collar". 
may be seen as rotating slowly, evidence 
of inward spiralling air current 

Although _the size and shape of tor­
nadoes vary greatly, they arc generally 
recognizable by the funnel cloud and the 
dust and debris which are seen to be rotat­
ing about a vertical axis. A rclatively "dry" 
urnado may show debris near the swface 
that is not vistl>ly connected to its funnel 
cloud alofL A nearby tornado may be seen 
as a whirling mass of delns, often mixed 
with mud and water (and beard by its 
tremendous roar, which may be li.kene.d to 
that of an express train, only louder, or that 
of a nearby jet engine). 

1 

4 
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Tornado Safety 
The following basic principles may be 

used in order to minimize the danger of 
injury when a tornado threatens. 

- In open country. avoid an approaching 
tornado by moving away from its path at a 
right angle. If there is not time to escape. 
lie flat in a ditch or a ravine for protection 
against flying debris. Hold onto the base of 
a small tree or shrub to avoid being lifted 
or rolled away. 

- In built-up areas. seek shelter in a stur~ 
dy building. Go to an interior hallway on 
the lower floor. Avoid possiole flying glass 
by keeping away from windows. A void 
buildings with wide free-span roofs such 
as shopping markets. gymnasiums and 
auditoriums. 

- In homes, seek shelter in the basement 
under a sturdy table cx- under a stairway. If 
-there is no basement, go to a small room or 
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intezior hallway. The side of the building 
facing away from it is generally less haz­
ardous than the one facing towards an on­
coming tornado. Open one cx- two windows 
on the leeward side to reduce the explosive 
effect of suddenly reduced outside air pres­
sure. 

- Mobile homes are particularly vulner­
able to ovenuming and severe _damage. 
They may be made mme secure by means 
of cables anchored in concrete. Nevenhe­
less. in the face of a 1Qmado threat it would 
be advisable to seek a more secure place. 

Remember. recent studies have shown 
that the principal effects of a large tornado. 
in order of imponance are: 

- disintegration of buildings due to wind 
pressure, - injuries and damage by wind­
driven objects and by debris falling from 
collapsing higher portions of buildings. -
explosive pressure differential created by 
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-

the passage of the centre of the tornado 
vortex. 

Finally. attention is directed to the fact 
that the W calher Service is able to identify 
conditions in which severe thunderstorms 
are likely. Special forecasts in the fonn of 
advisories cx- "Watch" bulletins are issued 
and broadcast It should be noted that even 
when a relatively small area, such as one 
about 80 kilom~ wide and 150 kilo­
metres long. has been identified as one in · 
which a special "WalCh" should be kept, 
the chance of actually experiencing a tor­
nado at any particular location is only 
about one in a thousand. Consequently. a 
lORNADO WARNING is very rare and 
only issued when a tornado or a funnel 
cloud has actually been reponed. When 
severe thunderstonns threaten. it is a good 
practice to keep a "Weather-Eye" open and 
to have a plan of action in mind. 
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• • • • ... , t7 0 ti 
n.o •• 0 • et.O • 0 ti ••• • 0 71 

, .. JI 0 • 41.0 81 0 • , ... " 0 J 
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31.S • 0 s ... , ,, 0 7 
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Temperature C "l l>e9rHdOyt u - above 5 C Ii: -C E 0 E e 
C - 0 

0 . 
1 -~ - 1 ,, - .., & 

! ..§ 0 C 

l - • :, 
·a 0 I C - 6 l 

0 
0 .., I:. • E ! C - C 

STATION g 1 
:, •• l ,. :. 0 e e. 5 -I ! O' C t! • E a: :! ~ C - C 0 .2. 

J 
a '; ct 0 0 ! ·I 

z -o - e • C • '8 - • oe i- • ~ 0 - 0 0 0 • - - 0"" ~ ~ 2 0 !i ~ t!! M ;i zo Vt 

STATION 

~fflm.\1A autBEC 
AGASSIZ 11.J ... n., , .• ••• 

,,_. 
" 0 • 2J4 3t5.J Ml.7 

IMIPI.OOPS ••• ... ... ... ... .. . .. ... . .. .. .. . . .. LAPOCAntlf 
l'ASSOMPTIOI 

SION[Y IS.I ••• 21., ,., o., Jl.7 ., 0 I 1n l1J.I 1'4..1 
SUIIM[ltlMD 11.t u JJ.O 1.5 0.0 n .1 14 0 I Jto 416.4 ,,.., lCNNOIVIUf 

NOIMANOIN 

AlBERTA Slt.ClCmLK 

ftAV[lt.OOC[ M.t u Jt.S ••• ••• .... '" • 11 lit 217.J 4'J.J 
tU£1SU[ ••• ... ••• ... ... ... " .. . . .. •• ••• • •• 

NEI BRUNSIICk 

UCOIIK "·' 2.1 JO.I , .• ••• ... 1 ,. 0 M 305 215.7 ~-1 
llTNIRIOG[ ••• ••• ... ... • •• ... .. ••• • •• •• • •• • •• 

FltDfRIClOlt 

NOVA SCOTIA 

WGltMU.f ... ... ... ... ... ... - • •• ••• .. ... • •• l(NTYIU.[ 

SASl<ATCHWAN 
NAPMN 

IIOIAINtAD '5.1 1.2 
,,_. ,.o ••• 72.1 " • 11 " ffl.O .,, .. 

M£ll0tr "·' 0.5 n., l.O o., 14.1 to 0 a 1st JJS.O SIJ.S 
UGINA tt.4 .. , :,s.o ,.o 0.1 .. ., OJ 0 • •• 340.J 110.0 
SASICAlOON ••• ••• • •• • •• • •• • •• •• . .. . .. •• • •• • •• SCOTT "·' 1.0 :,u 4.0 o.o .... 10, 0 11 m , ... , 500.S 
SWIFT CUllt[IT 15.1 0.1 JJ.O 4.0 o.o 117.5 l5t 0 • ~1 318.0 S4$.1 

ffl!:,i EDWARD 

CHULOTTtfn 

NEWFOUNDLAND 

MANROBA ST .I0NN'S WCST 

IIAltDON M.2 -e., n.1 ••• ••• "·' ,. 0 • •• ,,,., 141.t 
GUNUA 11.t o.o lU ,., o.o t1.4 110 0 .. •• 312.S 711.S 
11010£11 "·' -0.t n., -2.0 0.0 114.0 )U 0 0 2M 343.0 IS8.S 

ONTARIO 

DtlNI .... .., 31.1 . ., o., IOU tQ 0 Q " ••• m .2 
tl.ORA 11.1 ,.o 19.1 ,., o., 134.t tS4 0 " •• 34S.I IOl.J 
GU£LPN 11., o., Jt.l ••• o.o 111.0 '" 0 ,. 211 J7'.7 '41.J NARROW lt.S -0.2 n.o ,.o o., ..... tS4 0 • 212 .,.., IOl.7 
KAPUSICASING ,, .. -o.s JO.O -t.O o.o 92.1 tlJ 0 M 221 247.4 410.J 
OTTAWA 11.t 0.1 JI.I 1.J o.o 10S.t ,n 0 10 216 417, l JSI.O 
SMIJNfl[lO 19.1 1.1 JO.I ,., 0.0 120.0 ttl 0 " •• 414.4 JJJ.2 
VIN(lANO 18.1 -0.1 1,., ,.o 0.0 94.0 1n 0 11 210 , .... 696.7 
WOOOSLIC ••• ••• • •• • •• • •• • •• •• • •• • •• •• • •• • •• 

' 

I 

Ttmptrolure C 

C ,, 
! .2 -@ 0 -I ·a 

C "i 0 
E :.:, 

ct 0 0 
~ 1 -- :. 0 • Ii ~ ! ~ E -• :, :, 0 ct 0 
~ e e - z • C • •;; • 1' -0 - ·c 0 0 • - 0 2 ~ -2 0 2 t!! M 

"·' -0.4 31.5 , .. o.o 97.J ,, 
11.• 0.1 ll.S .. , 0.0 11., tJ 
••• • •• ••• • •• • •• • •• " M.S -o., 34.S -1.0 0.0 .... '3 

11.S 0.1 n.s 4.0 0.0 51,4 .. 
, 

11.t O.t J0,0 I.I 0.0 57.J .. 
11.1 0.7 , . ., , .. o.o too., Mt 
1$.1 ,. , 21.0 2., o.o aoe.o Ill 

tS.1 .. , 21.0 4.0 0.0 SI.I .. 
o., , .. 14.S 1.0 o.o m.1 MO 

' 

~ u -6: -C E 0 
E E - 0 
0 . -1 .!!- -e • l 

:, - 0 
0 I:. -1 C • -•• C :I ~ e ~ -c,. C 

• :! :, 
0 en 

-o -• ~e -5, 0 

~ 0"" j Zo 

0 • ffl 
0 • 113 ... ••• •• 
0 10 n, 
0 ' 233 

0 ' 157 

0 10 1H 
0 u "' 

0 11 1'0 

0 10 135 

' 

0.9reedaJt 
above 5 C 

J 5 t! C 
0 .2. e • .. ~ 
~ Vt 

311.3 '"·' ... 41S.3 
• •• ... ,.,., so, .• 

405.1 743.1 

350.1 .. ,., 
,.. ... 111.t 
351.J 122.0 

302.1 573.t 
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