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ACROSS THE COUNTRY...

SHADED AREAS
ABOVE NORMAL

DEPARTURE FROM NORMAL
OF

‘&f\ MEAN TEMPERATURE !
SEPTEMBER , 1984 evident across the Territories as

Yukon and Northwest Territories

The approach of winter was

°C the temperatures continued to cool

down. The readings were abnormally
cool throughout most of the North-

oo west Territories and only parts of

the Yukon enjoyed warm temperatures
during the last week of the month.
On a fow occasions, the maximum rose
to 21° in the Mackenzie Valley.
September precipitation pattern was

quite variable. A scanty 3 mm at
—0 ’/’5 Cape Parry was only 15 per cent of
X /%’;‘.’s normal, but 96 mm at Cape Dyer was
. O one-third more than the average.
=0 Snow fell over the eastern and the
A v High Arctic on numerous occasions.
’ By the end of the month, most of the
far northern locations had more than
30 cm of snow on the ground. White-
horse received the most sunshine
fv‘ acrass the Arctic this month - 174
-z

hours of bright sunshine.

British Columbia

A changeable and cool weather

MEAN TEMPERATURE pattern predominated. Mean tempera-

SEPTEMBER, 1984 tures were as much as 3° below nor-
olCs mal in the central Interior but

averaged near normal along the
Coast. At several Interior locali-
tles this was the coldest September

on record. Castlegar, in the
Kootanays, set a new monthly minimum
temperature record of =4.3° on
September 28. By the end of the
month most interior valley had ex-
perienced a killing frost, terminat
Ing the growing season. With the
exception of the coastal areas,
precipitation was abow normal.
Willlans Lake recorded the wettest
September on record with 95.1 mm,
more than three times the long term
normal. Due to the poor Spring
weather, the Autunn harvest in the
Okanagan fruit belt was delayed
approximately two weeks. The apple
harvest was in full swing by the end
of the month, but due to a low sugar
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PER CENT OF NORMAL
PRECIPITATION
SEPTEMBER, 1984

%

grape harvest was just beginning. In
the Peace River District 30 per cent
of the fields were harvested.

Prairie Provincesg

TOTAL PRECIPITATION

SEPTEMBER , 1984
mm

—

Overall, it was cool and wet
with wide ranging temperature ex-
tremes. The southern agriailtural
districts experienced very warm
temperatures both during the early
and middle parts of the month with
the mercury climbing into the low
thirties; otherwise cold Arctic alr
remained well entrenched over all
reglons. The coldest readings occur=
red on the final week of the month,
when nightime temperatures plumment-
ed well below freezing; at Banff the
overnight temperature dropped *0
-10.5° on September 27. With the
exception of the North, precipita
tion was above normal. Amounts in
central Alberta exceeded 100 mm,
more than twice or three times the
normal for the month. Coronation
and Edson recorded their wettest
September ever. After mid-month
unusual snowfalls ushered in Autumn
with accumulations ranging from 5 tc¢
35 centimetres In a three-day per-
lod. In many areas of the South this
was the earliest data ever for &
2 cm snowfall. The 28 cm snowfall
total at Hudson Bay was a new month-
ly record. Heaviest snowfalls occur-
red in the Alberta foothills west of
Edmonton, where amounts ranging
between 30 to 35 centimetres were
reported. The heavy wet snow anc
winds created havoc with hydro |ine
In Saskatchewan; some commnltie:
were without power for more than ¢
day. The harvest was completed Ii
+he South, but the unsettled weathe
delayed the operations In centra
Alber ta.

Ontario

September was cool and storm
across Ontario. Mean temperature
were 1 to 2 degrees below norma
throughout the Province; however
the maximums reached into the lo
thirtles at Windsor during mid
month. Along the lower Great Lake
Basin September was the coldes
since 1975, while farther north th
values were the l|owest for suc
month since 1981, Residents |

«+.@nt'd on page 10
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GCROWING DEGREE=-DAYS

VALUES EQUAL % OF NORMAL

normal

Less than or equal to 90% of normal

GROWING DEGREE-DAYS
(SEASONAL TOTAL
TO END OF SEPT, 1984)

VALUES EQUAL % OF NORMAL

Less than or equal to 80% of normal

GROWING DEGREE-DAYS
SEPTEMBER | 1984

%

TOTAL TO END OF SEPTEMBER

1984

BRITISH COLUMBIA

Kanloops 2072
Penticton 1919
Prince George 990
Vancouver 1844
Victoria 1664
ALBERTA

Calgary 1328
Edmonton Mun. 1564
Grande Prairie 1137
Lethbridge 1629
Peace River 1121
SASKATCHEWAN
Estevan 1912
Prince Albert 1488
Regina 1735
Saskatoon 1685
Swift Curent 1604
MAN | TOBA

Brandon 1658
Dauphin 1622
Winnipeg 1766
ONTARIO

London 1996
Mu skok a 1726
North Bay 1576
Ottawa 2029
Thunder Bay 1479
Toronto 1958
Trenton 1913
Windsor 1325
QUEBEC

Bale Qomeau 1099
Montreal 2048
Quebec 1744
Sept-l les 1077
Sherbrooke 1524
NEW BRUNSWICK
Charlo 1508
Fredericton 1782
Moncton 1682
NOVA SCOTIA

Hallfax 1700
Sydney 1607
Yarmouth 1527
PRINCE EDWARD |SLAND
Charlottetown 1697
NEWFOUNDLAND

Gander 1336
St. John's 1376
Stephenville

X = Season Ended

1983

2080
1891
1139
1867
1749

1289
1453
1141

1525
1140

1739
1365
1508
1541
1429

1502
1434
1722

1975
1771
1644
2015
1453
1991

1974
2297

1122
2014
1563
1038
1472

1449
1775
1677

1685
1486
1490

1656

1275
1074
1392

NORMAL

2783
1946
1190
1799
1664

1334
1364
1315
1659
1252

1769
1434
1637
1607
1611

1653
1585
1748

2059
1700
1505
1991

1406
2071

2054
2319

1163
2062
1703
1029
1822

1479
1709
1628

1585
1464
1459

1548

1225
1115
1242
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ENERGY I REQ ULNRIENMIESN-T

VALULS EQUAL % OF NORMAL

HEATING
ENERGY REQUIREMENT

TO END OF
SEPTEMBER, 1984

HEATING DEGREE DAYS

R : \ !
E:::] More than or cqual to 110% ol normal '
Less than or equal to 90% ol normal -~ )

|
VALUES EQUAL % OF NORMAL

HEATING
. ENERGY REQUIREMENT

FOR
SEPTEMBER , 1984

HEATING DEGREE-DAYS

o -
; “y
N
Gt e,
iy 96
-vv A
g

{7 o SEs o
More than or equal to 1209 of normal s 4
Ry 5}"
Less than or equal to100% of normal <\

SEASONAL TOTAL OF HEATING

DEGREE-DAYS TO END OF SEPTEMBER

1984 1983
BRITISH COLUMBIA
Kanloops 181 175
Pentlicton 190 188
Prince George 551 511
Vancouver 201 204
Victoria 273 241
YUKON TERRITORY
whitehorse 7182 T35

NORTHWEST TERRITORIES

Froblsher Bay 1192 1099
Inuvik 903 876
Yel lowknl fe 549 572
ALBERTA

Calgary 427 368
Edmonton Mun. 385 341
Grande Prairie 556 466
SASKATCHEWAN

Estevan 270 232
Reglina 321 286
Saskatoon 346 299
MAN | TOBA

Brandon 320 246
Churchill 745 724
The Pas 372 289
Winnipeg 263 211
ONTARIO

Kapuskasing 407 273
London 146 100
Ottawa 155 93
Sudbury 278 167
Thunder Bay 313 196
Toronto [ 96
Windsor 96 62
QUEBEC

Bale Comeau 431 362
Montrea | 162 95
Quebec 227 174
Sept-l les 429 407
Sherbrooke 322 224
Val=d'Or 397 266
NEW BRUNSWICX

Charlo 257 253
Frederlcton 199 155
Moncton 198 164
NOVA SCOTIA

Hall f ax 158 100
Sydney 195 192
Yarmouth 230 174
PRINCE EDWARD |SLAND

Char lottetown 179 147
NEWFOUNDLAND

Gander 322 328
St. John's 256 334

NORMAL

136
139
482
190
248

608

1121
837
536

383
344
410

234
273
288

265
764
351

234

371
132
164
268
322
123

72

437
133
223
469
313
382

257
207
215

171
212
236

194

346
373
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INTRODUCT I ON

The stratospheric ozone |lay-

er, which lles between 20 and 50
km altltude, prevents a large
fraction of the sun's hamful
ultraviolet (UV) radliation from
reaching the graund. A complex
photochemical process produces

ozone whlch absorbs the ultravio-
let radiation. Man-made chemicals,
known as chlorofluorocarbons - or
CFCs - are capable of depleting
the ozone layer. CFCs are used In
many products Including refrigera-
tlon systems, alr condltlioners,
flexIble plastic foam for uphol-
stery and rigid plastic foam for
Insulation. In 1976, +the Unlted
States and Canada Inltiated action
to ban the use of CFCs as propel-
lants 1In aerosol spray cans.
These regulations under Canada's
Environmental Contaminants Act
have reduced the use of CFCs 1In
Canada by more than 45 per cent.

The Canadlian committee con-
sldered that the most sligniflcant
recent sclentific advances on the
problem were on medical effects
and on Increases In atmospheric
gases other than CFCs which also
could affect the ozone layer.
There 1Is new evidence that UV
radl ation may cause a suppression
of the human Immune response sys-
tem In general. This could result
In Increased susceptibility +o
viruses and cancer Indiced by
other causes. A | per cent ozone
depletion could result In Increas-
es from 2 per cent to as high as
12 per cent In skin cancer In
human. Many food crops are also
sensitive to UV radiation Includ=-
Ing wheat, corn, rice and soya-
beans. Aquatic organisms In the
upper reglons of the earth's
oceans are also affected
negatively by UV radiation.

There 1Is new evidence +to
suggest that the upper reglons of
the ozone layer have been depleted
by stratospheric pollution from
chlorof luorocarbons (CFCs) over
the last decade. A gradual bulldup
of CFCs and chlorine speclies In
the stratosphere has been monltor-
ed for several years. Both the

OZONE _AND HUMAN HEALTH EFFECTS

At
t 1Y

observed changes In ozone and the
buildup of CFCs and chlorine
specles are consistent with cur-
rent photochemical models.  How-
ever, 1t Is now recognized that
the CFC ozone depletion Is beling
partially com pensated by ozone
I ncreases caused by photochenmical
reactions due to the anthropogenic
Increase of other atmospheric
gases such as methane (CH,), nit-
rous oxide (N,0), nifrogen oxides
(NOy) and carbon dioxide (CO,).
In partiaular, the sources of %he
methane and nitrous oxide Increas-
es are not well understood and are
of concern.

The Stratospheric Advisory
Commi ttee, consisting of experts
from university, Induistry and
government, has reviewed the
Natlional Academy of Sclences (NAS)
report entitled "Causes and Ef
fects of Changes In Stratospheric
Ozone: Update 1983" and the recent
NASA report on the State of the
Upper Atmosphere. The review fol
lows.

Launching of a Stratospheric bal loon

PREDICTED OZONE CHANGES

Improvements in the know!ledge
of stratospheric chemistry, atmos-
pheric measurements and models
have better defined the stratos-
pheric ozone problem. There has
been a refinement Iin the knowledge
of atmospheric chemlistry. Although
In recent years there have been no
major changes in overall chemical
schemes, there have been several
small but significant changes in
key reaction rates. The eventual
steady state depletion of total
ozone by the contlinued emissions
of CFCs at the 1977 rate, consid-
ered In Isolation, Is predicted to
be about 5 per cent assuming other
inputs remalin fixed, a gmall
change from the 1981 Stratospheric
Advisory Commi ttee estimate of 6
per cent. The NAS report estimates
that the uncertainty In this esti-
mate Is plus or minus 10 per cent.
A doubling of the CFC usage rate
would lead to an eventual deple-
tion of the ozone layer from CFC
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usage alona of about 12 per cent,
agaln with an uncertainty of 10
per cent. Non-linearity of the
calculated ozone depletion as a
function of added chlorine is a
feature of several models, al-
though not all models display this
behaviour.

I+ Is now recognized that
Increases In CFC usage must be
combined with the Increases of
other  anthropogenical ly-produced
gases In multiple scenario calau-
lations In order to simulate the
changes of ozone on the short time
scale (10 years) realistically.
The comblined effect of CFCs, N20,
NOy, CO, and CH,  Is a small In-
crease fn the total ozone column
which may persist for the next 20
years. Predictions based on multi-
ple scenario calailations suffer
from additional uncertalnties due
to the uncertainties In the emls-
slon scenarios projected for the
Individual gases. Part of the
ozone Increase is In the tropos-
phere where NOy from subsonic
alrcraft produces ozone through
smog processes; this predicted
Increase In tropospheric ozone has
also been experimentally observed
In the ozonesonde records. In the
long term, the models predict a
depletion of ozone at 40 km partly
compensated from by an ozone In
crease at 25 km. This lower alti-
tude regime Is where uncertalnties
In the chemistry and dynamics of
the |ower stratosphere Introduce
additional uncertainties Into the
total column depletion of ozone.

EFFECTS OF OZONE CHANGES

I* 1s recognized that the
climate Impacts of the CFC ozone
problem are potentially Important.
The changes expected In the ozone
profile (i.e. less ozone at 40 km
and more ozone at 25 km) cauld
have Important Indirect climate

consequences. A change In lower
stratospheric ozone could lead to
a temperature Increase which, in
turn, could lead to changes In
dynamics such as perturbations In
ciralation and wind fields. The
dynamical processes are poorly
understood in the l|ower stratos-
phere. Many of the gases that can
Impact ozone are Infrared absorb-
ers and contributors to the global
warming through the atmospheric
greenhouse effect. The comblined
greenhouse effect of the radla
tively actlive gases such as CFCs,
CH,, N, NOy and +tropospheric
ozone may become as large as the
CO2 greenhouse effect In the near
future. The direct contribution of
CFC--11 (CFCl 3) to the Greenhouse
effect has already been experimen-
tal ly observed.

The most serlous effect will
probably be the blologlical area
due to the Increases In blologl-
cally active ultraviolet (UVB)
solar radiation reaching the sur-
face |f decreases In the ozone
shleld were to ocaur.

Significant new progress In
the human effects area has been
reported In the NAS report. The
potential blological and health
effects of Increased UVB radiation
are a contlinuing source of con-
cern. Knowledge of the effects of
UVB on land-based and marine |l fe
and of the connection between
hunan skin cancer and UVB radia
tion has Improved significantly In
the last few years, yet there Is a
need for more research In these
areas.

Excel lent progress has been
made In molecular studies of UVB
damage and repalr mechanians and
with studles of photo-induced
cancer In animals. A suppression
of the Immunological response
caused by UVB Irradlation has been
observed In animals and In humans.
An Important finding Is that the
depressed response Is not confined

to the local area of UVB dosage.
Thus Increased UVB dosage in one
area can reduce I[mmune response
elsewhere. This can also produce
Increased susceptibllity to viral
Infections and cancers induced by
other envirommental factors.

The growth of many plants and
of marine organisms such as phyto-
plankton can be suppressed by
relatively small Increase In UVB
Irradiation. It 1Is generally
belleved that plants and life In
the top layer of the oceans are
existing close to thelir tolerable
lImits of UVB. Therefore, both
with regard tfo land crops and to
the marine food chaln, there Is
concern about the adaptabllity of
the systems to Increased UVB. The
evidence that Increased UVB expo-
sure augments the Incidence of
nonmelanoma skin cancer continues
to build. While the evidence of
malignant melanoma 1Is clearly
related to other factors, especi-
ally genetic ones, new data con
firm that exposure to UVB radia
tion Iis definitely involved. The
recent advances In photoimmunology
may reveal the role of UVB radi-
ation exposure In the development
of malignant melanoma.

SUMMARY

In spite of a new recognition
of the Immense complexity of the
stratospheric ozone problem, ex-
cel lent progress has been made In

model ling, chemistry and measure
ments. Increased knowledge of the
upper stratosphere, which has

ylelded confidence In ozone dep!le-
tion In this reglon, Is accompa
nled by the reallization that the
lower stratosphere Is more compli-
cated than originally envisioned.
This complication Imposes a large
uncertainty In our capabllity to
predict the future changes In the
total ozone column.
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EAST COAST SEVERE STORMS CATALOGUE

by

P.J. Lewls and M.D. Moran

Scientific Corporation, Downsview, Ontario

The rapld expansion of off-
shore ol |l and gas exploration along
Canada's East Coast In recent years
has resulted In a pressing need for
Information on environmental condi-
tlons In these waters, particularly
Information on extreme winds and
waves. The traglc sinking of the
oll rig "Ocean Ranger" in 1982 off
Newfoundland demonstrated just how
vulnerable ocean-going drilling
vessels can be to the severe storms
which regularly cross this reglion.
An accurate understanding of the
llkellhood and magnlitude of the
extreme winds and extreme waves
accomp anyling these storms Is neces-
sary for the design of safe off-
shore structures and the develop-
ment of conservative rig operating
procediures.

A cataloque has recently been
comp leted which presents descrip-
tlons of 125 of the most severe
Canadian East Coast storms which
ocaurred during the period 1957-
1983 and which Iinfluenced an area
bounded by 40°N, 75*N, 45°W and

70°W. This catalogue was prepared
for the Hydrometeorology Division
of the Canadian Climate Centre in
Downsview, Ontario under contract.

The Intent of the cataloque Is
to emphasize storms which had high
sustalned wind speeds; storms were
selected for Inclusion on the basis
of maximum reports wind speed. The
primary source of wind speed data
was an archlve of ship and oll rig
weather reports stored at the
Canadi an Climate Centre. Use was
also made of data from 6 coastal
weather stations and Ocean Weather
Station "Bravo". In addition, the
uneven distribution of ship obser-
vations by year and season was
taken into accaunt when the storms
were selected so as to provide a
representative sample. At least two
storms from each calendar month
have been I ncluded.

Each storm description Iin=-
cludes Information on the maximum
reported wind speed, storm durae
tion, maximum radial extent of
storm-force winds, |owest central
pressure, source reglon, storm

Storm Track

142G

V17 R

"type", and any notable effects or
damage caused by the storm. A brief
synoptic history, a storm track map
and one surface pressure analysis
are provided for each storm. Also
Included 1In the catalogue are
decadal (10 years) summaries of the
storm tradk maps and, as an appen-
dix, a listing of all periods of
storm-force (48 knots or greater)
winds In the study area for the
period 1946-1983.

The catalogque has synthesized
a considerable amount of Informa-
tion pertaining to recent East
Coast storms. It Is hoped that i1t
will be of wuse 1In Identifying
"worst case" storms for the design
of structures and operating proce-

dures for different Industries
active 1In +the waters off +the
Canadian East Coast, and that It

will also provide a source of cli-

matologlical information for severe
storms ocaurring In this reglion.
Coples of the cataloque can be

obtained by writing to the Canadian
Climate Centre.

Surface Analysis Valid 0000 GMT,

February 15, 1982.




Hurricane Hazel - 30th Anniversary

by

John L. Knox
Canadian Cl imate Centre

Thirty years ago, on the night
of Friday October 15, 1954, Metro
Toronto and surrounding areas were
struck by one of the worst natural
disasters In thelr history. For the
past 2 days there had been steady
downpours over watersheds already
saturated by previous rains, and
Brampton (northwest of Toronto) had
measured 200 mm (8 Inches) In 48
hours! By that evening there were
appalling scenes of torrential
rivers, washed out bridges, sub-
merged cars, and trees and power-
lines felled by gale force winds.
The converging water of the lower
Humber rose 6 metres In one hour,
and, in one of several ensulng
tragedies a whole blo&k of houses
(on Raymore Drive) were submerged
or swept down river with 36 occu-
pants losing thelr lives. Some B80
kms north of the city the market
garden land known as the Holland
Marsh became one vast lake of tur-
bulent water and 1,500 members of
the community were marooned as they
drifted on roof tops, or In bobbing
boats, or clung to whatever debris
could sustaln them. The stark sta-
tistics of the tragedy totalled 81
dead, hundreds left homeless, and
(in current values) $100,000,000 of
damage.

It was Hurricane Hazel and [ts
subsequent evolution which trigger-
ed the disaster. This storm origin-
ated over the warm water of the
tropical Atlantic and first reached
hurricane Intensity as It entered
the Caribbean Sea near Grenada on
October 4th. Then, continuing slow-
ly westward it developed into one
of the most powerful hurricanes on
record, and one October 12th turned
sharply northward to cross Haltl,
where Its 200-300 kllometre per
hour winds wreaked terrible damage
and loss of |ife (over 200 dead).
Hazel, accelerating northwestward,
entered South Carolina on the morn-
Ing of October 15th (Figs. 1 and 2)
and there Infllcted enormous damage
not only from high winds and tor-
rential ralns but also from the

Figure 1. Track of Storm Hazel.

OCTOBER 15
18302
SURFACE

Flgure 2. Surface map 1830 GMT,
October 15, 1954.
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huge tidal waves generated along
the Atlantic Coast. Fig. 1 shows
the 3~hour locations of Hazel's

centre as It raced northward at an
average speed of 90 kllometres per
hour. By evening a striking trans-
formation from troplical storm (the
hurricane died over the Al leghen-
les) to extratropical storm had
been comp leted, and the centre of a
vast vortex of some 500 km radius
was located near Buffalo N.Y. |t
was the reborn Hazel which contri-
buted so much devastation to south-
ern Ontarlo, the worst of which was
described earlier. Fortunately the

storm's continued motion Into,
northern Ontario allowed rapld
clearing over the stridken south

and Saturday's sunny sklies were a
rellef from the sudden grey of the
day before. It was not until well
In Saturday that a shoded City
became fully aware of the extent of
the tragedy.

How well were the public warn-
ed? Earller Friday morning the
Ontario Weather Centre (then fami |-
larly known as the Malton Weather
Office) recognized that in view of
the strong north-sauth orlented
frontal structure (Fig. 2) Hazel
(or 1Its extratropical successor)
would remain a vigourous storm as
It headed for the Province. Conse-
quently a severe weather warning

PR P O T T T OO OP P OOV OO TP,

which spelled out In unmistaable
terms the dangerous nature of
Hazel, and the Imminence of gale
force winds and heavy rains, was
Issued at 10 am. This warning re-
celved full dissemination by +the
media-press, radio and T.V. Then,
Fred Turnbull, Officer-in-Charge,
phoned every agency who might con—
celvably be concerned (shipping
Interests, hydro, police, etc.) to
ensure they had recelivaed the warn-
ing and recognized the gravity of
the situation.

Betty Kennedy's bodck 'Hurri-
cane Hazel' Is an Interesting and
for the most part, well researched
accaunt of the tragedy. However,
she conveys to the reader an [m
pression that the warning was "low-
key". Nothing could be further from
the truth, and as an example of the
response by the media, | have be-
fore me the front page of the
Toronto Evening Telegram which hit
the streets that Friday afternoon.
It features a banner headline In
bold 13 inch type:

"HURRICANE 'HAZEL' NEARING TORONTO"
with an accompanying lead story
which Is headed:

"Hurrlcane Nears, Fear Record Raln"

Why then, 1in spite of the
warnings, were there so many flood
victims? There are 2 maln reasons.
The Province of Ontario did not

sl e i i e e B e e

have in place at that time, river
control systems which could respond
to such a situation. That has all
since changed; dams, dykes and
reservoirs have been Installed and
the Province now carries out
continuous monitoring and control
of the discharge. The second reason
for the loss of |ife was the exis-
tence of residences on low-lying
flood-prone river flats. There were
heroic efforts +that evening by
volunteer firemen knock ing on doors
urging the ocapants to safety
before the flood crest arrived. But
not all heeded. "We don't mind a
little water in the basement" sald
a poker-playing foursome; and they
were never heard from agalin! Zoning
reaqlations now ensure that +the
Raymore Drive type of tragedy could
not be repeated.

Lest we become complacent it
should be recognized that the visit
of another Hazel - type storm to
Southern Ontario is entirely possi-
ble, although the Iimpact on +the
Metro Toronto area would be greatly
mitigated. However, since these
weather systems are never templates
of their predecessors, it is impor-
tant fo recognize that all water-
sheds in the lower lakes regions
would be vulnerable in future Hazel
- type storms.
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CORN HEAT UNITS
Seasonal Accumulation to the end of
Station 1984 1983
Lethbridge 1791 1135
Brandon 2112 2200
Pilot Mound 2218 2367
Earlton 2055 2154
London 2862 2881
Ottawa 2809 2915
Thunder Bay 2002 2135
Toronto 2796 2895
Trenton 2792 2888
Wiarton 2400 2601
Windsor 3269 3364
Montreal 2917 2968
St Agathe 2130 2243
Sherbrocke 2249 2247
Freder icton 2355 2327
Truro 2243 2143
Char lottetown 23517 2290

Per cent of Normal

104
98
106
121
101
102
123
o5
95
100
99
99
81
108
104
124
105
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CLIMATIC EXTREMES - SEPTEMBER 1984

MEAN TEMPERATURE:

WARMEST
COLDEST

HIGHEST TEMPERATURE :
LOWEST TEMPERATURE:
HEAVIEST PRECIPITATION:
HEAVIEST SNOWFALL:

DEEPEST SNOW ON THE GROUND
ON SEPTEMBER, 30 1984:

GREATEST NUMBER OF BRIGHT
SUNSHINE HOURS:

Windsor, ONT 65"
Alert, NWT - 8.6°
Medicine Hat, ALTA 33.7°
Eureka, NWT -22.6°
St. Lawrence, NFLD 248.0 mm
Cape Dyer, NWT 91.6 cm
Cape Dyer, NWT 56 cm
Salint John, NB 213 hrs

«es (Cont'd from page 2B)

southern Ontarlo started thelr
furnaces early thls year as chll-
ling temperatures spread southward
to cover all of the southern areas
by the end of the month. Heating
degree~days, an Indicator of energy
requirement were 10 to 20 per cent
above normal. Scattered frost was
reported north of Lake Superior on
September 15 and a more general
killlng frost covered all of the
reglons on the last 3 days of the
month. Preciplitation was about half
the normal amount In northern
Ontario, but 5 to 15 cm of snow
fell In a swath from Kenora to
Kapuskasing on the 24th-25th.
Geraldton recelved the most, 20 cm.
Locations south of North Bay re-
celved precipitation In excess of
100 mm and many places experlienced
the wettest September In about 7
years; for example 166 mm at Hami |-
ton was 222 per cent of normal.
Eastern Ontario was very dry, the
amounts ranged from 41 mm at King-
ston to a meagre 15 mm at Ottawa
where It was the second driest

September since record began In
1939.

The month was rather dull.
Hours of bright sunshline ranged

from 73 hours at Trout Lake to 212
hours at Ottawa. London, after
being hit by a damaging wind storm
on August 30 had only a short re-
splte until September 2 when a
destructive +tornado whipped the

southern portions of the clty. The
property

winds caused extensive

damage Including structural dam-
ages to 10 large Industrial bulld
Ings and 65 resldences; 3 people
were hospltalized with seriaus
Injurles.

-~

Quebec

The mean monthly temperatures
were below normal over the Pro-
vince of Québec during the month
of September except over the ex-
tremes eastern portions of the
Province and the Fermont reglion
where the deviation from normal
varied between 0.6° at Blanc
Sablon and Natashquan and 0.1° at
Fermont. Elsewhere, the departures
ranged from -2.1° at Sherbrocke to
-0.1° at Nitchequon. Mean monthly
temperatures were about 14° in the
Hul I-Ottawa reglon but dropped to
4.0° at Kuyj Juaqe.

Preclplitation totals were
less than 70 per cent of normal
over southwestern Quéebec with
amounts between 15.4 mm In the
Hul I-Ottawa reglon and 66.7 mm at
Quebec City. However, over New
Québec, totals were much above
normal with values reaching 184
per cent of normal and an amount
of 181.3 mm at Nitchequon.

Significant snowfall was
observed north of a |Ine extending
from Val-d'Or to the Fermont re
glon with amounts ranging from 0.2
cm at Val-d'Or to 28.9 cm at La
Grande Riviere.

Ef fective sunshine was above

normal over the Province for the
month except over New Québec.
Departures from normal were 131

per cent at Inukjuak but averaged
30 per cent less than normal in
northern Québec.

Thousands of Caribou cross-
ing the Canigpliscau river near
Kuyj juaq drowned. Heavy September
ralnfall in northern Quéebec Is
partly being blamed for the swol-
len river near Limestone Falls.

Altantic Provinces

After a warm August, the
weather turned cool In Atlantic
Canada. The Maritimes experienced
monthly temperatures +that were
about 2° below normal, but the
readings were near normal In New-
foundiand. For a brief period
during early September, the East
Coast experlienced sunmery tempera-
tures as the mercury reached near
27°. A wide range of preciplitation
fell across the Maritimes. While
30 mm at Charlo was only 33 per
cent of normal, over 143 mm at
Charlottetawn was 161 per cent of
the average. Precipitation was
abundant In southern and eastern
New foundland as several distur-
bances of tropical origin ftracked
south of the Island. At Port-aux-
Basques, 97 mm of rain fell in 24
hours on September 1, almost
half the monthly amount. And St.
Lawrence received 248 mm for the
month compared to the normal of
122 mm. Snowfall over Labrador was
well belaw the wusual amount;
Wabush Lake recelived a meagre 2
cm. Water flow In the Maritime
rivers was generally above normal;
however, New Brunswick experienced
below average run off.

Sunshine was abundant In New
Brunswick and western Nova Scotla
where several |ocatlons experienc
ed in excess of 200 hours of
bright sunshine. During September
15th=-16th, tropical storm "Diana"
passed just to the south of Nova
Scotia. Although no adverse ef=
fects were felt on the main land,
strong winds were reported at
offshore rigs. A drilling rlig,
east of Sable Island, recorded a
peak gust of 130 km/h. The passage
of this storm resulted in a loss
of one |ife aboard the Canadian
Tall Ship "Belle Blonde".
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OLUMBIA |
BUR¥ ASH 47 | =04 | 147 | =90 TR 0 21.6| a0 oy s X 3977
ABBOTSFORD 13.6 | -0.9 | 25.4 0.8 | 0.0 0 | 107.1} 120 0 9 ! 185 |107 | 133 DAWSON 57 037 170|829 DB 0 8.0| 22 oF 3 X 3682
ALERT BAY 1.7 | 0.9} 19.8 21800 0 | 118.9:100 0 | £ X 189.2 MAYD 6.9 .4 | 165 | -57 TR 0 i 20.6| 68 gt X 3325
BLUE RIVER 8.8 | =221 214 | =72 | 0.0 0 | 96.5! 114 0 15 {132 |100 MSG WATSON LAKE 56 @ -2.0| 164 | —8.9 | 0.0 0 301 69 0 ! 7 |136 |108B | 372.6
CAPE 5T. JAMES 126 | -0.3 | 16.7 B.4 0.0 | o |104.1] B3 O = 131 AT * | 163.3 WHITEHORSE 64 1 -11| 147 59| 0.0 0 | 20.8| %9 0 5 |174 }128 | 34932
CAPE SCOTT 12.7 0.0 : 19.4 71| 0.0 0 |153.2! 80 0 12 X 169.2 Kposl :
NORTHWEST |
CASTLEGAR 120 | -24 | 287 | -43 | 0.0 | O | 45.0; 110 0 5 {74 | 92 | 18G5 TERRITORIES i
COMOX 125 | =121 19.4 3.0 | 00| 0 | 61.4] 119 0 S X 161.9 E
CRANBROOK 9.7 | -2.6 | 28.9 | -€.0 3.7 |925 | 32,5 110 0 g {182 » | 2475 ! -
DEASE LAKE 64 | -07 | 17.2 | -6.9 1.6 | 114 | 40.4| 87 0 9 {140 | M1 | 3487 ALERT -8.6 1.6 | 3.4 (-20.8| 362 F1f0 | FN3[93 F 29 ¢ 5 [[49 | 59 | 1983 —i
ETHELDA BAY 1| -1.0 | 207 02| 0.0 | o |88.6]| 73 0 12 X MSG BAKER LAKE 08, -1.5| 2.6 | -96 | B.8 |149 ;| 306| 83 | TR | 7 | 64 | 60 | 520.3
CAMBRIDGE BAY -16 { =09 | 63 |-127 17590 60| 35 | TR | 2 1| 38 | 587.9 o
FORT NELSON 68 | -1.9 | 19.6 | -7.0 TR 0 | 46.0! 111 0 8 1 131 x | 336.2 CAPE DYER =25 -11] 104 | -17.3 | 91.6 {162 : 96.4| 131 | 56 | 13 X 616.0
FORT ST. JOHN 63| -32 167 | -6.0 | 2.0 | 38 | 58.0; 148 0 9 pe 349.5 CAPE PARRY 0.5 | -0.2 57 | -8B.8 23| 16 34 SIS TR & o X 553.2
HOPE 14.0 | -1.5 | 25.0 31| 00| 0 |[168.5]164 0 12 1164 | 95 | 119.4 t
KAMLOOPS B4 | =18} 273 | =1.6 | 0.0 ]| 0 | 255{ 119 0 g {168 | BE | 154.9 CLYDE -2 -1.0 ]| 190 | -85 | 358 [ 122 | 380| 97 | 6 : 7 |8C | 94 | 5747
KELOWNA 1.7 | 1.4 | 28.8 | -3.8 ] 0.0 0 | 29.8{102 0 7 {181 | BB | 1918 COPPERMINE 1.6 1 =097 .5 | -94 | 58 |109 { 264|110 | TR ! 4 | 97 139 | 4914
CORAL HARBOUR -G.5 ; =14 | 12,3 | =125 | 144 |145 ! 31,3| 92 | TR ! 6 | 60 | 56 | 552.2
LANGARA 12.4 03] 17.0 7.8 | 0.0 ¢ |165.4;: 98 0l [el2s X 175.2 EUREKA -8.4 | -0.1 0.2 |-22.6 | 17.8 | 173 129|134 | 12 3 |49 [ 48 | 7905
LYTTON 14.5 | -2.0 | 28.1 09| 00| 0 21.9) 85 0 2 (170 | 92 | 113.0 FORT RELIANCE 49 -12 | 7.4 | -7.0 5.2 |208 12,6 42 £ X 394.6
MACKENZIE 6.3 | 2.8} 17.6 | -B.9 | 0.0 | O | 73.0{146 0 9 1132 | 99 | 3424 §
MCINNES ISLAND 127 | —0.2 § 19.4 6.4 0.0 0 |218.6107 0 15 X 157.6 FORT SIMPSON €5 | -08 | 212 | =72 | 4.8 | 8B4 1.4 36 0 ! 4 [18C [135 | 3384
MERRY ISLAND 141 | -0.6 | 20.1 7.9 | 0.0 0 |102.7 164 0 B | 192 x | 118.3 FORT SMITH 64 1 -11] 205 | -52 1.6 | BO | 41.8]102 0 ; 6 [124 | 94 | 350.0
FROBISHER BAY 1.6 | -~0.8| 96 | -6.0 | 145 ]104 : 323| 70| TR ! 8 | 78 | 95 | 4925
PENTICTON 127 | -2.0 { 295 | -3.0 | 0.0 0 9.8 55 0 3 ;187 | 88 161.7 HALL BEACH -7 1 -1 6.7 [-135| 8.8 | 73 1.6 42 3 6 X 590.8
PORT ALBERN! 128 | =151 24.0 | -0.2 | 0.0 0 |9B.6} 117 0 17 144 x | 1585 HAY RIVER €.9: -12 | 216 | -3, AT dy Ll s : to X 3374
PORT HARDY 11| =07 | 20.1 1.5 0.0 ( 0 |1215] 89 0 | 13 {131 | 95 | 206.9 !
PRINCE GEORGE 7.7 | =20 | 19.4 | -8.0 TR 0 | 86.8!138 0 15 {145 | 90 | 308.0 INUVIK 4.1 1.0 | 15.6 | —B.8 0.2 2 9.0| 38 0 : 4 |165 | 151 | 416.8
PRINCE RUPERT 1.0 | -0.4 | 20.6 0.2 ] 0.0 | 0 |143.9;: 82 0 15 1125 |107 | 208.0 MOULD BA Y -5.0 1.5 1.3 | -17.0 | 8.4 | 137 15.5] 12 6 ! 5 | 21 | 46 | 691.8
NORMAN WELLS 60| -01| 174 | -45 | 08| 15 148 51| TR { 5 [154 [130 | 359.1
PRINCETON 106 | =23 | 277 | -53 | 0.0 | © 8.0 44 0 2 {195 * MSG POND INLET MSG MSG | MSG | MSG MSG 9 [MSG X MSG
QUESNEL 92 | -211| 228 | -6.0 | 0.0 0 | B4.4[185 0 1 X 261.5 RESCLUTE -69 | -18 2.9 [ -17.9 | 142 | 93 9.8| 54 91 3. AT 9| AT
REVELSTOKE 10.7 | =214 212 | -19| 0.0 | 0 | 813139 0 2 {138 [ 91 | 2187 . (
SANDSPIT 1.9 | -1.0 | 167 6.4 0.0 | 0 [139.6]155 0 17 | 115 | 83 | 180.4 SACHS HARBOUR -2.8 | -0.8 2.6 | -15.7 5.2 | 48 7.8| 46 Eoogelpac it gyl 6241
SMITHERS 78 | -20 | 194 | =51 00| © 71.4 1142 0 11 1126 | 96 | 307.3 YELLOWKNIFE 6.1 { -0.6 | 1B5 | -42 | 2.6 | 72 4.6 48 | TR | 4 [159 |105 | 358.7
STEWART MSG MSG | MSG | MSG M3G MSG [MSG |MSG MSG ALBERTA !
TERRACE 104 [ =151 19.8 0.2 TR | 0 [102.2{104 0 11 1142 | 113 | 227.0 |
VANCOUVER HARBOUR | 14.1 | -0.5 | 23.2 64 | 00| O | 69.9! 89 0 8 X 113.8 !
V ANCOUVER INT'L 13.8 | -0.4 | 23.7 44 | 00| 0 | 4i.6] 62 0 7 i188 [103 | 126.0 BANFF 6.9 | -2.4 | 225 [-10.5 | 22.0 |355 | 52.6| 126 [MSG IMSG X MSG
VICTORIA GONZ. HTS 140 | 0.2 | 21 71| 0.0 0 | 30.2| 90 0 5 1210 [102 | 120.0 BROOKS 94 | =25 315 | —=6.5 TR 0 | 59.5|143 0 imse X MSG
CALGARY INT'L 7.5 | -3.1| 26,3 |-77.0 | 20.4 |346 |108.2|283 0= 12 |160 | 82| 37
VICTORIA INT'L 129 | -1.0 | 23.2 40| 0.0 1 -0 | 37.2] 94 0 6 | 194 | 99 | 150.9 COLD LAKE 77| -21| 223 | -52 ]| 0.4 | 16 | 89.2]199 0 i B8 |123 |70 | 3094
VICTORIA MARINE 126 | -0.4 | 23.8 37| 00| 0 | 346| 56 0 7 X 160.0 CORQONATION 7.4 1 =31 34| =50 | 1.7 |403 [134.6] 412 o | 12 142 | 68 | 319.9
WILLIAMS LAKE 201 =331 21.0 | 65| 0.6 | 50 95.1| 315 0 12 {159 | 85 | 3013 i
EDMGNTON INT'L 7.6 | =22 | 25.2 | -6.7 9.2 | 341 | 116.3|254 0*! 91137 | 75| 3na
EDMONTON MUN. 851 -25 | 244 | -3.3 9.2 | 418 | 101.9] 261 0 ! 10 |14 | 77 | 2849
EDMONTCN NAMAO 7.6 | 2.8 | 23.4 | -4.7 | 10,6 [530 | 91.5(220 gt 10 X 310.3
EDSON 6.0 | -25 | 219 | -8.3 | 3.0 | 37 }149.6|336 0! 14 | 119 | 73 | 3585
FORT CHIPEWY AN 2.1 =57 | 20.0 | -5.0 1.6 | 73 | 43.8)104 |MSC MSG X MSG

X = Not observed * = mormal missing MSG = date missing
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FORT'MCHUQRAT 7.4 -1.6 21.2 5.1 TR 0 244, 42 0 4 144 101 318.3 PORTAGE LA PRAIRIE 10.4 ' -2.0 28.2 -1.8 4.4 1440 176 0 n X 230.9
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