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Monthly Review 

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

southern Ontario. 
In many way~, June 1988 wu very dif­

ferent Crom the June of this year. Aye.ar ago, 
the agricultural districts or the prairie 
provil)~S were experiencing one of their 
harsh~st droughts in decades. Many loca­
tions in Saskatchewan and Alberta had 
below-normal precipitation for at least nine 
months. Moisture in the soil wu critically 
low. leaving the earth powder dry. Oppres­
sively, hot temperatures funller aggravated 
the dryness by increasing the rate of 
evaporation. Southern Ontario was also el!­
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 ::pring. 
Fannm bailtid &he arrival of timely raim 
which helped IO alleviale drought concerm 
in Alhena and Saskatchewan. Normal 10 
above-normal amounts of precipiwion fell 
wbele it wu needed the mmt: for =:~1ple. 
Sask•roon's 613 mm was 104CI> of oonnal. 

Heavy rains also fell in southwestern 
Onllrio. Some areas had more rain in t~e 
fll'Sl five days of June 1989. than in all of 
June 1988. Comparisons or these values 
are. wilh 1988 in brackets: London. 29 mm. 
(10 mm), Toronto, SO mm. (17 mm). and 
Waterloo-Welling&on, 45 mm. (9 mm). 
Farmeis were unable 10 get on to their fields 
Ibis June, u fanns became waler loggt.d. 

Allllr Sllabbar, Canadian Climate Centre 
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Across the country 

Temperatures averaged welJ-above 
nonnal across most of the Northwest Ter­
ritories in June. In the southern Macken­
zie District, the mercury rose into the 
thirties on several days just before mid­
month. Hay River reached 34 •c on the 
13th. Genenlly dry conditions prevailed 
for the month, except for the central Mack­
enzie River Valley, where Nonnan Wells 
received 61 mm of rain. 

In the Yukon, however, occasional cool 
periods resulted in near-nonnal monthly 
temperatures. An Arctic cold front swept 
aaoss 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 IO 1 km in snow. 

Temperatures averaged well-above 
normal 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 normal everywhere in the 
province. 

It was vuy wet over the Queen Charlot­
tes and Vancouver Island and also over 
some southern Interior valleys, with, many 
swions in these areas receiving 150% of 
their normal June ptt.eipitation. In contrast. 
the nonb ~ the tastem lower Fraser 
Valley, and much of central and northern 
B.C. repol'led less than half of their nonnal 
precipitation amounts. In spite of the fact 
that many meu had heavy rain, sunshine 
was generally nonnal, to slightly above 
normal. Prince Rupert reccrded a record 
224.1 hours f cr lhe mooth. A severe hail 
SIOml hit the Okanagan area on June 19, 
causing much damage to apple orchards. 

Me.an temperatures ranged from near 
normal over Manitoba 10 1 to 2·c above 
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nonnaJ ovcr most of Saskatchewan and Al­
ben.a. Most of the hot weather occurred 

"' over a two-week period in mid-June and 
again towards the very end of the month. 

In Alberta, above-nonnaJ rainfall oc­
curred in central regions, while there were 
some dry pockets in lhe very northern and 
1011them paru of the province. It was wet 
ovcr most regions of the other prairie prov­
inces, except fer some dry areas in south­
eastern Saskatchewan and southwestern 
Manitoba. Ginlli recorded over 200 mm 
for the month, and Winnipeg, 150 mm. 
Some localize.d flooding occurred on the 
11th 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 
the 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 
Poundmaker Indian Reserve near Cut-
knife, Sask. Seventy of the 100 houses on 
the reserve were damaged and nine people 
were taken to hospital. At Cul.knife, 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 Superior, where 
means were up to 1.4 ·c below nonnal, and 
over ~ Ontario, where it was about 
1 ·c above normal. 

Most of the province was wet, with 
rainfall totalling 150 to 200% of nonnal at 
many locations. Kcnora, with 252 mm, 
had lhe wettest June in 52 years. Over pans 
of southwestern and south~cntral Ontario, 
lhe heavy rains disrupted planting, and 
soggy fields caused considerable loss to 
some aops, particularly potatoes and tom­
atoes. In conttast.. much of the eastern pan 
of nonhem Onwio was dry, with precip­
itation only half of the nonnal values. 
Wilh so much wet, dull weather, sunshine 
was below normal over most of the 

Climatic Perspectives 

PER CENT OF NORMAL 
PRECIPITATION 

JUNE 1989 

page3 

TOTAL PRECIPITATION 
(mm) 

JUNE 1989 



page4 

MEAN TEMPERATURE: 
WARMEST 

COLDEST 

HIGHEST TEMPERATURE: 

LOWEST TEMPERATURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SNOWFALL: 

DEEPEST SNOW ON THE GROUND 
ON JUNE 30, 1989: 

GREATEST NUMBER OF BRIGHT 
SUNSHINE HOURS: 

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

June, fonunately, was a month nearly 
free of severe weather. There have been no 
tornadoes confirme.d 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 avezaged near nonnal over much of 
central and southern Qu~bec. although 
some stations in the Onawa Valley repor­
tt.d means of 1 ao 2·c above normal. Vuy 
bot weather occurred over much of north­
ern ~bee during most of the wt ten days 
of June. raising the departures to 2 10·3•c 
above normal for the month. New all-time 
high temperature records for any month of 
the year we.re set at Kuujjuaq, with 32. 1·c 
on June 22nd, and at Scbeffcrville. 34 .3 • 
on the 24th, while at Kuujjuarapik. the 
33.9·c on the 22nd tie.d the all-time record. 
In the Fennont-Wabush area. it was the 
wannest June ever. 

Most locations over the south reponed 
precipitation totals close to normal. 
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-QUEBEC A, QUE 22.11•c 

RESOLUTE A, NWT o.2•c 

GOOSE A, NFLD 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 

CAMBRIDGE BAY A, NWT 

Matagami was the wettest location, 
reporting 161 mm. Precipitation was light 
in northern locations along James Bay and 
HudsonBay. Inukjuak 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 northern Quebec 
caused some severe forest fires, panicu­
larly near the Labrador border. However, 
the total area burned by forest fires this 
year was well below nonnal values. V uy 
liule severe wealhez was reponed this 
month. There have been no sightings of 
10madoes so far this year. 

Mean temperatures for lhe month 
nnged from near 10 sHgblly above normal 
over the Maritime Provinces. 10 2 to 3 •c 
above nonnal over most of Labrador. The 
island of Newfoundland was also warm. 
wilh departures of 1 10 2·c. Some partic­
ularly hot weather occurred over Labrador. 
as the tcmpe,ature on lhe 25th soared 10 
36.2·c at Goose Bay and 3s.3·c at Can­
wright, both the highest ever for the month 

\ · 
" 

Vol.11 -JUNE 1989_1 

of June. 1be hot, 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 faile.d 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 reponing only half of their 
nonnal June precipitation. On a surprise 
note. cold air floode.d across Labrador on 
the 29th, and Nain receive.d 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 
Al lhe end of J WlC, ice along lhe Labrador e<mt is aboul normal in extent, but 

concentration of ice in lhe pack is less than nonnal, and deterioration is greater than 
normal. The amount of open Waler in northwestern Hudson Bay is greater than 
normal, and the amount of ice in lhe approaches to Frobishez Bay is less than 
normal. Otherwise, conditions arc near nonnal. 

For the most part. ice distribution in the eastern Arctic is similar to normal 81 the 
end of June. 

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

At lhe end of June, the old ice lay about 130 km north of the Tuktoyaktuk 
Peninsula, about 32 km north of Baner Island and about 145 Ian north of Point 
Barrow. 

Melting of ice along lhe 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 pressure will be light. 

Huglt McRuer, Ice Centre, Ottawa 
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GROWING DEGREE-DAYS 
SEASONAL TOTAL 

TO ENO OF 

JUNE 1189 

GROWING DEGREE-DAYS 

JUNE 1989 

SEASONAL TOTAL OF CROWi.«; 
DEGREE-DAYS TO END OF JUNE 

1989 1988 M>RMAL 

BRITISH a>LUMBJA 
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 
North Bay 
Ottawa 
Thunder Bay 
Toronto 
Trenton 
WirJdsor 
QUEBEC 

605 
506 
628 
356 
609 
649 
742 

Baie Comeau 312 
Maniwaki 575 
Montreal 719 
Qu~bec 571 
Sept-tles 292 
Sherbrooke 580 

NEW BRUNSWI at 
Char lo 367 
Fredericton 592 
Monet on 524 

ll>YA SCOTIA 
Sydney 292 
Yaraouth 476 

PRINCE EDWARD ISLNI> 
Charlottetown 487 

NEWFOUJl>LNI> 
Gander 113 
St. John ' s 98 
Stephenville 381 

* 
* 
* 

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 
q17 
480 
472 
444 

lH2 

* 
459 
507 

549 
451 
557 
368 
546 
599 
738 

296 
~ 498 

655 
515 
235 
478 

270 
381 

391 

98 
87 

266 

1 
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50-kPa ATMOSPHERIC CIRCULATION 
June 1989 
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50-kPa ATMOSPHERIC CIRCULATION 
May 1989 

The SO-kPa height anomaly field ovez 
North America this month shows a 7 dam 
positive anomaly over central Qu~bec. 
Elsewheze across Canada, weak positive 
anomalies prevailed. The cmresponding 
50-kPa height field shows a weak flow 
over the continent with ttoughing over 
Baffin Island, a weak ridge over Alberta, 
and a rather sharp ttough over Alaska. 
During the summer months, it is always 
difficult to infer organized precipitation 
patterns from the upper level flow, since 

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

The HovmOller diagram for 45•N 
latitude shows a strong positive anomaly 
on the west amt of North America early 
in the month moving eastwards, and 
weakening considerably. By the last three 
days of the month, the anomaly had 
strengthened again and was located at 11 o· 
W longitude. Note the very SIJ'Ong 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 stonns 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 
has been temporally smoothed and spacial­
ly normalized to enhance longwave com­
ponents. 

Hovmoller for latitude 4S0 N - all waves 
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TORNADOES 
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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 hanging 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 vortex touches down here and 
there. The forward motion of the tornado 
may be quite erratic, following a sinuous 
winding or zig-zag path. The avenge for­
ward spce.d of tornadoes is SO-70 km/h and 
ranges from near O to over 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 
aeating havoc over paths from less than a 
kilometre, lO several hundred kilometres in 
length. 

Where and when they 
occur 

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

Damage They Do 
Most tornadoes are on the ground for 

only a few minll\CS and darnag~. an area 
50-100 metres wide and 1-2 kilometres in 
lmgth. Only a few are extremely sevae, 
but these arc the ones which came most of 
die damage. The damage path of a severe 
IOmado may be as wide as 1.5 kilometres 

nd cover a distance of up to 350 
· ometres. 

Tornado damage is caused primarily by 
the action of powerful winds. This is aug­
mented by the twisting effect of rapidly 
changing wind direction, and by outward 
acting forces aea1ed by the sudden pes­
sure-drop at the core of the vonex. 

Winds and Pressure In a 
Tornado 

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

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

WINDSPEED VARIATION 
IN A MOVING TORNADO 

Weakest surface 
w in d ' ,~ 
~~~ 

Tornado vortex 

'\.~,:..,_ Strongest 
/';,-+-~ surface wind 

'l, 

severe tornadoes, windspeeds are es­
timated to be as strong a., 450 km/h. 

Atmospheric pressure at the centre of a 
tornado is greatly reduced due to 
centrifugal force. Sudden pcs.ue-drops 
up 10 8 tilopascals are known to occur • 
the pamge of lhe "eye" of a tornado. Such 
a decralse in pessure. 181cing pl~ sud­
denly, cmttes an explosive outward-acting 
force on a building. For example, a pes­
surc differential of 4 kilopacr,aJs emolDlts 
10 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) at the base of the 
dark and threatening cumulonimbus of the 
thundezstorm. Typically, the tip of the fun­
nel lowezs and a cloud of debris becomes 
visible at the surface and begins to rise. 
The outer whirl of dust and debris may 
obscure much of the funnel cloud which 
may, er may not, extend to the earth's sur­
face. 1be size of the funnel cloud varies 
greatly with the amount of available mois­
ture and the size of the vortex. At times it 
may obscure the whirling dust cloud. As a 
tornado moves over a body of water, its 
funnel becomes "fatter" although the size 
of the vonex itself may not have changed. 
A severe thunderstonn 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 thunderstonn, the 
most likely place for a tanado to appear is 
near the left-hand side, e.g. near the 
southern flank, if it is approaching from 
the west 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 lowering 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 cunent 

Although the size and shape of tor­
nadoes vary greatly, they are generally 
recognizable by the funnel cloud and the 
dust and debris which are seen to be row­
ing about a vatical axis. A relatively "dry" 
tcmado may show debris near the surface 
that is not visibly connected to its funnel 
cloud alofL A nearby tornado may be seen 
a., a whirling mass of dclxis, often mixed 
with mud and water (and beard by its 
tremendous roar, which may be likene.d to 
that of an express train, only louder, or that 
of a nearby jet engine). 
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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. sr.ek shelter in a stur­
dy building. Go to an interior hallway on 
the lower floor. Avoid possible 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 or under a stairway. If 
. there is no basement, go to a small room or 
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interior hall way. 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 or two windows 
on the leeward side to reduce the explosive 
effect of suddenly redu~ outside air pres­
sure. 

- Mobile homes are particularly vulner­
able to ovenuming and severe _damage. 
They may be made mc.-e secure by means 
of cables anchored in concrete. Neverthe­
less. in the face of a tmnado 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 importance are: 

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

,, 
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the passage of the centte of the tornado 
vonex. 

Finally, attention is directed to the fact 
that the Weather Service is able to identify 
conditions in which severe thunderstorms 
arc likely. Special forecasts in the f onn of 
advisories CX' "Watch" bulletins are issue.d 
and broadcast It should be noted that even 
when a relatively small area. such as one 
about 80 kilometres wide and 150 kilo­
metres long. has been identified as one in 
which a special "Wa1eh" should be kept, 
the chance of actually experiencing a tor­
nado at any particular location is only 
about one in a thousand. Consequently, a 
TORNADO WARNING is very rare and 
only issued when a tornado or a funnel 
cloud has actually been repone.d. 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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