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Yukon and Norttlwest Territories 

The approach of winter was 
evident across the Terr I tor I es as 
the teffl)eratures continued to cool 
dorn. The readings were abnorma I ly 
cool throughout most of the North-
west Territories and only parts of 
the Yukon enj oyed warm temperatures 
during the I ast week of the month. 
On a few occasions, the maximum rose ·· 
to 21° in the Mackenzie Valley. 
Septanber prec ipitation pattern was 
quite varlabl 13. A scanty 3 mm at 
Cape Parry wa s only 15 per cent of 
normal, but 96 mm at Cape Dyer was 
one-third more than the average. 
Snaw fe I I over the eastern and the 
H l gh Ar ct l c on numerous occas Ions. 
By the end of the month, most of the 
far northern locations had more than 
30 cm of snON on the ground. White-
horse received the most sunshine 
across the Ar ctic this month - 174 
hours of bright sunshine. 

British Cohlllbi a 

A changeable and cool weather 
pattern predaninated. Mean telll)era-
tures were as much as 3° belON nor-
mal In the central Interior but 
aver aged near norma I a I ong the 
Coast. At several Interior. l ocall-
t I es t 11 Is was the co I dest Septanber 
on record. Ca st I e gar, i n the 
Kootanays, set a new monthly minimum 
terf\'.)erature r ecord of -4.3° on 
Septanber 28. By the end of the 
month most i nterl or va I I ey had ex-
per l enced a kl I llng frost, terminat--
l ng the grew l ng season. Wt th the 
exception of the coastal areas, 
precipitation was abo\8 norma I. 
WI I 11 ans Lake recorded the wettest 
Septanber on record w I th 95. 1 mm, 
more than three times the long term 
norma I. Due t o the poor Spr Ing 
weather, the Autunn harvest in the 
Okanagan fruit belt was delayed 
approxi mately t wo weeks. The apple 
harvest was In f u I I sw Ing by the end 
of the month, bu t due to. a I 0;1 sugar 
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grape harvest was just begl nning. In 
the Peace River DI str I ct 30 per cent j 
of the fields were harvested. I 
Prairie Provlncg 

Over a 11, it was coo I and wet 
with wide ranging t00l)erature e>e-
trEJ'lles. The southern agrlOJltural 
districts e><pertenced very warm l 
t00l)eratures both dur Ing the early 1 
and middle parts of the month wlth 
the merOJry c I tmb Ing Into the Io,, 
thirties; othenrtlse cold Arctic air 
rema I ned we I I entrenched over a I I 
reg Ions. The co I dest read I ngs ocOJr-
red on the f Ina I week of the month, 
when nlghtlme t enl)eratures plumment-
ed wel I belcw f reezing; at Banff the 
overnight tanperature drq:>ped to 
-10.5° on September 27. With the 
exception of the North, precipita-
tion was above normal. Amounts In 
central Alber t a exceeded 100 mm, 
more than twice or three times the 
normal for t he month. Coronation 
and Edson recorded their wettest 
September ever. After ml d-month 
unusual sno,da l Is ushered In Autunn 
w I th accumu I at Ions r angl ng from 5 to 
35 cent !metres In a three-day per-
t od. In many areas of the South th Is 
was the ear 11 est data ever for a 
2 cm sncwfal 1. The 28 cm sncwfal I 
tot a I at Hudson Bay was a new month-
1 y record. Heaviest sna,dal Is occur-
red In the A I berta footh I I ls west of 
Ednonton, where anounts rangl n~ 
be"t-#een 30 to 35 cent I metres werE 
reported. The heavy wet sncw anc 
winds created havoc with hydro lint 
t n Saskatchewan; sone comm.rn ltle! 
were w I thoot power for more than c 
day. The harvest was C001) I eted Ir 
the South, but the unsettled weathe1 
de I ayed the operat Ions In centra 
Alberta. 

Ontario 

September was cool and storm 
across Ontari o. ~an t811l)erature 
were 1 to 2 degrees be I cw norma 
throoghout the Provl nee; hc=-ever 
the maximums reached Into the Io 
thirties at Windsor during mid 
month. Along the I o,,er Great Lake 
Basin September was the coldes 
since 1975, whl le farther north th 
values were the lc=-est for sue 
month since 1981. Residents I 

••• O:>nt'd on page 10 
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G R O W I N G D E G R E E - D A Y S 

TOTAL TO .Et«> OF SEPTEM3ER 

GRO WING DEGREE-DAYS 
(SEASONAL TOTAL 

TO END OF SEPT, 1984) 

GROWING DEGREE-DAYS 

SEPTEMBER , 1984 

% 

1984 

BRITISH CQ.llelA 
Kan I oops 2 O 7 2 
Penttcton 1919 
Prince George 990 
VancOJver 1844 
Victoria 1664 

ALBERTA 
Calgary 1328 
Edmonton Mun. 1564 
Grande Pratrte 1137 
Lethbrldge 1629 
Peace River 1121 

SASKATQ£WAN 
Estevan 
Pr I nee Albert 
Regina 
Saskatoon 
Swt ft Cu-rent 

MANITOBA 
Brandon 
Dauphin 
Winnipeg 

ONTARIO 
London 
Muskoka 
North Bay 
Otta.ta 
Thunder Bay 
Toronto 
Trenton 
WI ndsor 

, 
QlEBEC 
Ba I e Comaau 
M:>ntrea I 
Quebec 
Sept-I las 
Sherbrooke 

NEW BRUNSWICX 
O,ar Io 
Frederict on 
ft.bncton 

NOVA SCX>TIA 
Ha 11 fax 
Sydney 
Yarmouth 

1912 
1488 
1 735 
1685 
1604 

1658 
1622 
1766 

1996 
1726 
1576 
2029 
1479 
1958 
1913 
1325 

1099 
2048 
1744 
1077 
1524 

1508 
1782 
1682 

1700 
1607 
1527 

1983 

2080 
1891 
1139 
1867 
1749 

1289 
1453 
1141 
1525 
1140 

1739 
1365 
1508 
1541 
1429 

1502 
1434 
1722 

1973 
1771 
1644 
2015 
1453 
1991 
1974 
2297 

1122 
2014 
1563 
1038 
1472 

1449 
1775 
1677 

1685 
1486 
1490 

PRINCE ED-,ARD ISLN«> 
0,arlottetown 1697 1656 

NEWFOUIO...AND 
Gander 1336 
St. John's 1 376 
Stephenvi 11 e 

X = Season Ended 

1275 
1074 
1392 

2783 
1946 
1190 
1799 
1664 

1334 
1364 
1313 
1659 
1252 

1769 
1434 
1637 
1607 
1611 

1653 
1585 
1748 

2059 
1700 
1505 
1991 
1406 
2071 
2054 
2379 

1163 
2062 
1703 
1029 
1822 

1479 
1709 
1628 

1585 
1464 
1459 

1548 

1225 
1 11 5 
1242 
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E N E R G Y R E Q U I R E M E N T 

VALUES EQUAL % OF NORMAL 

' I 
' ' Mort' than or c.:qual to l lO'Yr l>I normal 

I.L·:-.:-. tha n or equa l to 901,1/, o l normal · 

VALUES EQUAL % OF NORMAL 

. 
I ' M ore than or equal to 1201½, or normal 

I.L·s:-. I hall or equal 1<>1001}; o~· normal 

HEATING 
ENERGY REQUIREMENT 

TO END OF 
SEPTEMBER, 1984 

HEATING DEGREE DAYS 

HEATING 
ENERGY REQUIREMENT 

FOR 
SEPTEMBER . 1984 

HEATING DEGREE-DAYS 

SEASONAL TOTAL OF HEATING 

DEGREE-DAYS TO Etl> Of SEPTBeER 

1984 198:5 NCRW... 

BRITISH CCl.llelA 
K5nloops 181 175 136 
Pentlcton 190 188 139 
Prince George 551 511 482 
Vancouver 201 204 190 
Victoria 273 241 248 

Yll(ON TERRITORY 
\tttl I tehorse 782 733 608 
NamtWEST TERRIT~IES 
Frobisher Bay 1192 1099 1121 
I nuv I k 903 876 837 
Ye I I O#kn I fe 549 572 536 

ALBERTA 
ca I gary 427 368 383 
Edrronton Mun. 385 341 344 
Grande Prairie 556 466 410 
SASKAT0£WAN 
Estevan 270 232 234 
Regina 321 286 273 
Saskatoon 346 299 288 

MANITOBA 
Brandon 320 246 265 
Church 11 I 745 724 764 
The Pas 372 289 351 
Winnipeg 263 211 234 

ONTNUO 
Kapuskaslng 407 273 371 
London 146 100 132 
Ottawa 155 93 164 
Sudbury 278 167 268 
Thunder Bay 313 196 322 
Toronto 153 96 123 
Wt ndsor 96 62 75 

, 
QlEBEC 
Ba I e Correau 431 362 437 
r-'ontrea I 162 95 133 
Quebec 227 174 223 
Sept-I I es 429 407 469 
9lerbrooke 322 224 313 
Va 1-d' Or 397 266 382 

NEW BRUNSWl<X 
Olar Io 257 253 257 
Freder I cton 199 155 207 
t-t:>ncton 198 164 215 

NOVA SCOTIA 
Ha 11 fax 158 100 171 
Sydney 195 192 212 
Yarmouth 230 174 236 

PRINCE EDWARD I SlNI> 
Olar I ottetown 179 147 194 

NEWFOUtl>l..AN> 
Gander 322 328 346 
st. John's 256 334 373 



I NTROOUCT I ON 

The stratospher·I c ozone I ay-
er, wh I ch 11 es ben,een 20 and 50 
km a It I tude, prevents a I arge 
frectlon of the sun' s harmful 
ul trav i o l et <UV) radiation from 
r each ing the grcund. A Corrf>lex 
photochenlcal process prod.ices 
ozone wh I ch absorbs the u I travl o-
I et radiation. Man-made chenlcals, 
kno,,n as chlorofluorocarbons - or 
CFCs - are cap ab I e of dep I et Ing 
t he ozone layer. CFCs are used tn 
many prod.Jets including refrigera-
tion systans, air conditioners, 
flexlbl e plastic folJTI for uphol-
stery and rigid plastic folJTI for 
Insulation. In 1976, the United 
States and Canada Initiated action 
to ban the use of CFCs as pr ope I-
I ants In aerosol spray cans. 
These reg_Jlattons under Canada's 
Envl ronmental Cont mil nants Act , 
have red.iced the use of CFCs In 
Canada by more than 45 per cent. 

The Canad I an comml ttee con-
s l dered that the most significant 
recent scientific advances on the 
prob I en were on medl cal effects 
and on Increases In atmospheric 
gases other than CFCs wh I ch also 
ccu Id af feet the ozone I ayer. 
There ls nSN evidence that UV 
radiation may cause a suppression 
of the hunan lmll\Jne response sys-
ten In general. This cculd result 
t n Increased suscept I b t 11 ty to 
vt ruses and cancer t nd.Jced by 
other causes. A 1 per cent ozone 
depletion could result In Increas-
es from 2 per cent to as h I gh as 
12 per cent In skin cancer In 
hunan. Many food crq:,s are also 
sensitive to UV radl at Ion I nclud-
1 ng wheat, corn, rl ce and soya-
beans. Aquatic organlsns In the 
upper regl ons of the earth's 
oceans are also affected 
negatively by UV radiation. 

Th ere I s nSN ev I dance to 
suggest that the upper regions of 
the ozone layer have been depleted 
by stratospheric pol lutlon from 
chlorofluorocarbons (CFCs> over 
the last decade. A grad.lat bul ld.Jp 

, of CFCs and ch I orl ne spect es In 
the stratosphere has been mon I tar-
ed for several years. Both the 
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OZONE ANO HUMAN HEIL.TH EFFECTS 

Launching of a Stratospheric balloon 

?bserved changes In ozone and the 
bu 11 d.Jp of CFCs and ch I orl ne 
spec I es are cons I stent wt th cur-
rent photochenl ca I mode Is. How-
ever, It Is no.v recognized that 
the CFC ozone dep I et I on Is be-Ing 
partially com pensated by ozone 
Increases caused by photochanlcal 
reactions due to the anthrq,ogenlc 
I ncrease of other a1mosp her I c 
gases such as methane (CH .. >, nlt-
rcus oxide CN 20), nitrogen oxides 
CNOx> and carbon dioxide (CO). 
In .partlOJlar, the sources of fhe 
methane and nltrcus oxide Increas-
es are not wel I understood and are 
of concern. 

The St r atosp her I c Ad vi sory 
Comml ttee, cons l stl ng of e>q:>erts 
from university, I nd.Jstry and 
government, has reviewed the 
National Acadany of Sciences <NAS> 
report entitled "Causes and Ef 
facts of Changes In Stratospheric 
Ozone: Update 1983" and the recent 
NASA report on the St ate of the 
Upper Atmosphere. The revl0t1 fol 
ICMs. 

PREDICTED OZONE CHANGES 

I rfl) rovements t n the k nOli I edge 
of stratospher i c chanlstry, a1mos-
P her I c measuranents and rrode Is 
have better def I noo the stratos-
pherl c ozone problan. There has 
been a ref I nanent I n the knOli I edge 
of a1mospheric chants.try. Althcugh 
I n recent years there have been no 
major changes In overal I chant cal 
schanes, itlere have been several 
sma 11 but sign If leant changes t n 
key reaction rates. The eventual 
stead( st ate dep I et I on of tot a I 
ozone by the continued antssions 
of CFCs at the 1977 rate, cons i 
ered In isolation, is predicted to 
be abOJt 5 per cent assun Ing other 
l nputs rana In f I xed, a sna I I 
change from the 1981 Stratospheric 
Adv( sory Committee estimate of 6 
per cent. The NAS report estimates 
that the uncertainty In this esti-
mate I s plus or mi nus 10 per cent. 
A dOJb I Ing of the CFC usage rate 
wou Id I ead to an eventua I dep I e-
t I on of the ozone layer from CFC 



usage ;, l one of about 12 per cent, 
again with an uncertainty of 10 
per cent. Non- I I near I ty of the 
ca I QJ I ated ozone dep I ett on as a 
function of added chlortne ts a 
feature of several models, al-
though not al I models dtsplay thls 
behavl our. 

It ts naw recognized that 
t ncreases In CFC usage rrust be 
combined with the Increases of 
other anthropogen t ca I ly-prod.Jced 
gases In multiple scenarlo calaJ-
1 att ons t n order to s tmu I ate the 
changes of ozone on the short time 
sea I e (1 0 years) rea II st I ca lly. 
The comb t ned ef feet of CFCs, Ni, 
NOx, CO and CH.. Is a sma I I t n-
crease f n the tot a I ozone column 
which may persist for the next 20 
years. Predtcttons based on multi-
ple scenario cal OJI attons suffer 
from additional uncertainties due 
to the uncertainties In the eints-
s I on scenar I os projected for the 
tndlvtdual gases. Part of the 
ozone I ncrease I s I n the tropos-
phere where NOx from subsonic 
a I rcraft prod.i ces ozone throogh 
smog processes; thts predicted 
Increase In t ropospheric ozone has 
also been experimentally observed 
In the ozonesonde records. In the 
I ong term, t he rrode Is predl ct a 
depletion of ozo ne at 40 km partly 
Corll)ensated from by an ozone In 
crease at 25 km. This lawer alt1-
tude r egime I s where uncertainties 
In the chant stry and dyne,n f cs of 
the I Otier stratosphere I ntrod.Jce 
addlttona l uncertainties Into the 
total column depletion of ozone. 

EFFECTS OF OZONE CHANGES 

It ls recognized that the 
c I lmate Impacts of the CFC ozone 
prob I an are potentt a I ly Important. 
The changes expected tn the ozone 
prof I I e C 1 .• e. I ess ozone at 40 km 
and more ozone at 25 km) coo Id 
have Important Indirect climate 
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consequences. A change t n I awer 
stratospheric ozone could lead to 
a tanperature t ncrease wh 1 ch, t n 
turn, cou Id I eoo to changes In 
dyne,ntcs such as perturbations In 
clrOJlatlon and wind fields. The 
dyntYnl ca I processes are poorly 
understood in the I 0wer stratos-
phere. Many of the gases that can 
Impact ozone are Infrared absorb-
ers and contrt bu tors to the g I oba I 
warming throogh the a1mospherlc 
greenhoose effect. The combined 
greenhoose ef feet of the rad I a-
ti vely active gases such as CFCs, 
CH .. , N20, NOx and tropospheric 
ozone may become as I arge as the 
CO 2 greenhoose effect In the near 
future. The d I rect contr I but I on of 
CFC--11 C CFC1 , > to the Greenhoo se 
ef feet has a I read( been experimen-
t a I ly observed. 

The most serloos effect wl 11 
probably be the b Io I og1 ca I area 
due to the 1ncreases In blologl-
cal ly active ultravtolet CUVB> 
solar radiation reaching the sur-
f ace If decreases In the ozone 
sh 1 el d were to ocQJr. 

Stgnlftcant n0.t1 progress In 
the hunan ef facts area has been 
reported In the NAS report. The 
potential blologlcal and health 
effects of Increased UVB radiation 
are a cont I nut ng source of con-
cern. Knawledge of the effects of 
UVB on I and-based and mart ne It fe 
and of the connection between 
hlJTlan sk In cancer and UVB rad I a-
tt on has Improved significantly tn 
the last few years, yet there ts a 
need for more research t n these 
areas. 

Excel lent progress has been 
made In mo I eaJ I ar stud t es of UVB 
dm1age and repat r mechan I gns and 
with studies of phot~tnd.Jced 
cancer In antmals. A suppression 
of the tmrrunologl cal response 
caused by UVB Irradiation has been 
observed tn antmals and In hunans. 
An Important f I ndl ng Is that the 
depressed response Is not confined 

to the local area of UVB dosage. 
Thus 1 ncreased UVB dosage t n one 
area can red.Jee 1mrru ne response 
else,,here. This can also prod.Jee 
1 ncreased suscept1 bl I tty to viral 
tnfectlons and cancers lnd.Jced by 
other envlrorrnental factors. 

The gro,,th of many p I ants and 
of marine organlsns such as phyt~ 
plankton can be suppressed by 
rel atl ve ly sma I I Increase 1 n UVB 
Irradiation. It Is generally 
be 11 eved that p I ants and 11 fe 1 n 
the top I ayer of the oceans are 
existing close to their tolerable 
I t m I ts of UVB • Therefore, both 
with regard to land crops and to 
the mar 1 ne food chat n, there Is 
concern about the adapt a:> 1 11 ty of 
the systElllS to 1 ncreased UVB. The 
evl dance that 1 ncreased UVB expo-
sure augments the Incidence of 
norrne I anoma sk t n cancer cont I nues 
to bu t I d. Wh I I e the ev t dance of 
malignant me l anoma ts clearly 
related to other factors, especl-
a I ly genetl c ones, n0.t1 data con-
f Inn that exposure to UVB rad I a-
t ton I s def I n t te ly t nvo I ved. The 
recent advances 1 n photolmrrunolog,, 
may reveal the role of UVB radi-
ation exposlTe In the develq,rnent 
of maltgnant melanoma. 

SlN4ARY 

In spite of a nat recognition 
of the Immense CCJ1l> I exl ty of the 
stratosphert c ozone prob I en, ex-
ce I lent progress has been made ln 
model It ng, chant stry and measure 
ments. Increased kno,, I edge of the 
upper stratosphere, wh t ch has 
yielded confidence tn ozone deple-
t I on 1 n th Is reg I on, Is accOll) a 
nted by the realization that the 
I ewer stratosphere ts more conp 11-
cated than orig I nal ly envt stoned. 
This conpllcatton 1mposes a large 
uncertainty In our capabl I tty to 
predict the future changes tn the 
tota I ozone column. 
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EAST COAST SEVERE STORMS CATM..OGlE 

by 
P.J. Lewis and M.D. t,,bran 

< Concord Sc I ent If I c Corporat I on, Downsv I ew, Ont ar I a) 

The rap Id e><p ans I on of off-
shore ol I and gas exploration along 
Canada's East Coast In recent years 
has resulted In a pressing need for 
Information on envlrorrnental condi-
tions In these waters, particularly 
I n format I on on extrane wl nds and 
waves. The tragl c s Ink Ing of the 
o I I r I g "Ocean Ranger" In 1 982 off 
Newfoundland danonstrated just hO# 
vulnerable ocean-going drl I llng 
vessels can be to the severe storms 
wh I ch r~ I ar ly cross th 1 s regl on. 
An acOJrate understandl ng of the 
llkellhood and magnitude of the 
extrene winds and extrane waves 
accOfll) any I ng these storms I s n eces-
s ary for the design of safe off-
shore structures and the deve I q:,-
ment of conservative rig operating 
pr ocedJ res. 

A catalogJe has recently been 
COfll:> I eted wh I ch presents descr Ip-
t Ions of 125 of the rrost severe 
Canad I en Eest Coast stonns wh I ch 
ocOJrred dJrl ng the period 1957-
1983 and which Influenced an area 
bounded by 40° N, 75°·N, 45° W and 

Storm Track 

7r:fw. This catalo9Je was prepared 
for the Hydrometeorolog,, Dlvi ston 
of the Canadian Cl I mate Centre in 
Downsvl 0ti1, Ontario under contract. 

The Intent of the catalogJe is 
to ~hasize stonns which had high 
sustained wind speeds; storms were 
selected for Inclusion on the basts 
of maximum reports wind speed. The 
primary source of wind speed data 
was an archive of ship and ot I rig 
weather reports stored at the 
Cenadi an Cl tmate Centre. Use was 
also made of data from 6 coast a I 
weather stations and Ocean Weather 
Station "Bravo". In addition, the 
uneven dlstrib.Jtton of ship obser-
vations by year and season was 
taken into accaJnt when the storms 
were se I acted so as to provt de a 
representative SclJl)le. At least two 
stonns from each calendar rronth 
have been i nc luded. 

Each storm description In-
cludes t nformat ton on the maxi mum 
reported wind speed, storm dJra-
tt on, maximum radial extent of 
storm-force wt nds, IO#est central 
pressure, source regt on, storm 

........... ; ........ . 

·
11type", and any not ab I e ef facts or 
dclllage caused by the storm. A brief 
synq:,t i c h I story, a storm trad<. map 
and one surf ace pressure analysts 
are provided for each storm. Also 
t nc luded in the cat a I O9J e are 
decada I C 1 0 years) sun mar I es of the 
storm trad<. maps and, as an appen-
dl x, a listing of all periods of 
storm-force (48 knots or greater) 
wi nds In the study area for the 
pert od 1946-1983. 

The catalogJe has synthesized 
a considerable anount of informa-
tion pertaining to recent East 
Coast storms. It ls hq:,ed that It 
wlll be of use In Identifying 
"worst casfl' storms for the des I gn 
of structures and operating proce-
dures for different tndJstries 
act Ive t n the waters off the 
canadt an East Coast, and that it 
wi 11 also provi de a source of cl i-
matologl cal In f ormation for severe 
storms ocOJrrtng In this region. 
Coples of the catalogJe can be 
obtained by writing to the Canadian 
Climate Centre. 

Surface Analysis Valid 0000 Cl-1T, 
February 15, 1982. 



Thirty years ago, on the night 
of Fr I day October 15, 1954, Metro 
Toronto and surrwndlng areas were 
struck by one of the worst natural 
disasters In their history. For the 
past 2 days there had been steao,, 
dCMnpours over watersheds a I reao,, 
saturated by previous rains, and 
Brampton (northwest of Toronto) had 
measured 200 mm (8 I nches) I n 48 
hours! By that even Ing there were 
appa I 11 ng scenes of torrent I a I 
r Ivers, washed out br I dges, sub-
merged cars, and trees and power-
I1 nes tel led by gale force winds. 
The convergl ng water of the I CMer 
Humber rose 6 me-tres In one hour, 
and, l n one of sever a I ensu Ing 
tragedies a whole blod< of houses 
Con Raymore Dr t ve) were subrrerged 
or swept dCMn rt ver wt th 36 occu-
pants losing their lives. Some 80 
kms north of the c I ty the mtirket 
garden I and knCMn as the Ho I I and 
Marsh bec5ne one vast lake of tur-
bu I ent water and 1,500 members of 
the comrTlJ n tty were marooned as they 
drifted on roof tops, or In bobbing 
boats, or clung to whatever debris 
cou Id sustal n then. The stark sta-
t I st t cs of the tragedy tot a I led 81 
dead, hundreds left homeless, and 
(In current values> $100,000,000 of 
damage. 

It was Hurricane Hazel and Its 
subsequent evolution which trigger-
ed the disaster. This storm origin-
ated over the warm water of the 
tropical Atlantic and first reached 
h urr I cane I ntens I ty as It entered 
the Car I bbean Sea near Grenada on 
October 4th. Then, continuing slCM-
ly westward It developed Into one 
of the most powerful hurricanes on 
record, and one October 12th turned 
sharply northward to cross Haiti, 
where Its 200-300 kl lomatre per 
hour winds wreaked terrible damage 
and loss of 11 fe Cover 200 dead). 
Hazel, acce!eratlng northwestward, 
entered South Carol Ina on the morn-
Ing of October 15th (Figs. 1 and 2) 
and there lnfl lcted enormous damage 
not only from h I gh w Inds and tor-
rent I a I rains but also from the 
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John L. Knox 
Canadian Cl tmate c»ntre 

--------

Figure 1. Track of Storm Hazel. 

Figure 2. Surface map 1830 GMT, 
October 15, 1954. 



huge t i da l waves generated a l ong 
the At l ant i c Coast . Fi g. 1 shOt1 s 
the 3- hour l ocati ons of Haze l ' s 
c entre as It raced northward at an 
over age speed of 90 kllom3tres per 
hour. By evening a striking trans-
format ion from tropical storm (the 
h ur r I cane d I ed over the A I I eghen-
1 es> to extratrop I ca I storm had 
beon colJl)leted, and the centre of a 
va s t vortex of some 500 km rad I us 
we s located near Buffalo N.Y. It 
wa s the reborn Hazel which contri-
buted so much devastation to south-
ern Ontario, the worst of which was 
descr I bed ear I I er. Fortunately the 
st orm's cont I nued mot I on Into, 
northern Ontario al I01ed rapid 
c I ear Ing over the s tr I d<en south 
and Saturday's sunny sk I es wer e a 
r eli e f from the sudden grey of the 
day before. It was not unt I I we I I 
In Saturday that a shod<ed Cl ty 
becffile fut ly aware of the extent of 
the tragedy • 

How we I I were the pub 11 c warn-
ed? Ear 11 er Fr I day morn Ing the 
Ontario Weather Centre (then faml I-
I ar ly kn0wn as the Ma I ton Weather 
Of f Ice> recogn I zed that In v I ew of 
the strong north- sOJth or I ented 
frontal structure (Fig. 2) Hazel 
<or Its extratroplcal successor) 
wou Id rema In a vi gourous storm as 
It headed for the Province. Conse-
quent ly a severe weather warn Ing 
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which spelled out In unmlsta<.able 
terms the dangerous nature of 
Haze I, and the I mml nence of ga I e 
force w Inds and heavy r a Ins, was 
Issued at 10 am. Th Is warn Ing re-
ce lved ful I di ssanl nation by the 
med I a-press, radio and T .v. Then, 
Fred Turnbul I, Officer-In-Charge, 
phoned every agency who ml ght con-
ce lvab ly be concerned <shipping 
Interests, hydro, po 11 ce, etc.> to 
ensure they had rece lved the warn-
Ing and recogn I zed the gravl ty of 
the s I tuat I on. 

Betty Kenned(' s bock 'Hurr I-
cane Haze I' Is an Interest Ing and 
for the rrost part, wel I researched 
account of the tragedy. ~waver, 
she conveys to the reader an tm-
press lon that the warning was "l0w-
key". Noth Ing cou I d be f u~ther from 
the truth, and as an example of the 
response by the medl a, I have be-
fore me the front page of the 
Toronto Even 1 ng Te I egran wh I ch h It 
the streets that Fr I day afternoon. 
It features a banner head 11 ne In 
bold 1½ 1 nch type: 
"HURRICANE 'HAZEL' NEAR I NG TORONTO" 
with an accorrpanylng lead story 
which ls headed: 
"Hurr I cane Nears, Fear Record Ra In" 

Why then, In ·spite of the 
warnings, were there so many flood 
victims? There are 2 main reasons. 
The Prov I nee of On tar Io d Id not 

CORN HEAT UNITS 

Seesonel AccumultJtlon to the end of 

Station 1984 1983 -
Lethbrldge 1791 1733 
Brandon 2112 2200 
Pl lot Mound 2218 2 '!15 7 
Earlton 2055 2154 
London 2862 2881 
Ottawa 2809 2915 
Thunder Bay 2002 2133 
Toronto 2796 2895 
Trenton 2792 2888 
Wlerton 2400 2601 
WI ndsor 3269 3364 
Montreat 2917 2968 
St Agathe 2130 2243 
Sherbrocke 2249 2247 
Fredericton 2355 2327 
Truro 2243 2143 
Olar lottetown 2357 2290 

have I n place at that t i me , rive r 
control systans which could r e spond 
to such a situation. That has al I 
s I nee changed; dams, dykes and 
reservoirs have been lnstat led and 
the Province now carries ou t 
con ti nuou s mon i tor Ing and contro I 
of the discharge. The second reason 
for the loss o f life was the exis-
tence of res I dances on I CM- I y I ng 
f I oo~prone r Iver f I ats. There were 
heroic efforts that evening by 
volunteer f 1 ranen knock Ing on doors 
urgl ng the ocOJ pants to safety 
befor.e the flood crest arrived. But 
not a I I heeded. "We don't mind a 
11 tt I e water In the basement'' sa Id 
a poker-playing foursorra; and they 
were never heard from aga In! Zon Ing 
re9J I at Ions new ensure that the 
Raymore Dr Ive t ype of tragedy cou Id 
not be repeated. 

Lest we becorre corrp I acent It 
shOJld be recognized that the visit 
of another Haze I - type storm to 
Southern Ontari o Is entirely poss I-
ble, although the Impact on the 
Metro Toronto area wou Id be greatly 
ml t I gated. However, s I nee these 
weather systans are never temp I ates 
of their predecessors, it Is Impor-
tant to recogn lze that a I I water-
sheds in the I CMer I akes regions 
would be vulnerable In future Hazel 
- type storms. 

seetember 
I 

Per cent of Norffl81 
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CLIMATIC EXTREM::S - SEPTEMER 1984 

MEAN TEWERATURE: 

WARt-£ST 
COLDEST 

HIGHEST TEWERATURE: 

LOWEST TEWERATURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SNOWFALL: 

DEEPEST SNOt/ ON THE GROUND 
ON SEPTEMBER, 30 1984: 

GREATEST Nli-1BER OF BRIGHT 
SUN SH I NE HOURS: 

••• <Cont'd from page 28> 

southern On tar Io started the Ir 
furn aces early th Is year as ch I 1-
11 ng temperatures spread southward 
to cover a I I of the southern areas 
by the end of the month. Heat Ing 
degree-days, an Indicator of energy, 
requlranent were 10 to 20 per cent 
above norma I. Scattered frost was 
r eported north of Lake Superlor on 
September 15 and a more general 
k I I I Ing frost covered a 11 of the 
reg Ions on the I ast 3 days of the 
month. Preclpttatlon was about half 
th e norma I cJT1ou nt In northern 
Ontario, but 5 to 15 cm of snaw 
f e I I In a swath from Ke nor a to 
Kap uskas lng o n the 24th-25th. 
Gera ldton r ece ived the most, 20 cm. 
Locat I ons south of North Bay re-
ce tved precipitation In excess of 
100 mm and many places experienced 
the wettest Septanber In about 7 
years; for example 166 mm at Haml I-
ton was 222 per cent of norma I • 
Eastern Ontar Io was very dry, the 
amounts ranged from 41 mm at King-
ston to a meagre 15 mm at OtttMa 
where It was the second drlest 
Septanber since record began In 
1939. 

The rronth was rather dul I. 
Hours of bright sunshine ranged 
from 73 hours at Trrut Lake to 212 
hours at ottawa. London, after 
being hit by a damaging wind storm 
on August 30 had only a short re-
sp I ta untll Septanber 2 when a 
destruct Ive t ornado wh I pped the 
southern porti ons of the city. The 
w Inds caused extens Ive property 

WI ndsor, ONT 
A I art, NWT 

Medi cine Hat, ALTA 

Eureka, NWT 

St. Lawrence, NFLD 

Cape Dyer, NWT 

Cape Dyer, NWT 

Salnt John, NB 

16.3° 
- 8.6° 

33. 7° 

-22.6° 

248.0 mm 

91.6 cm 

56 cm 

213 hrs 

damage Inc lud t ng structura I dam-
ages to 10 large tndJstrlal but Id-
I ngs and 65 rest dances; 3 peop I e 
were hospital fzed with serlrus 
I nj u r I es. 

Quebec 

The mean monthly t~eratures 
were be I aw norma I over the Prer 
vi nee of Quebec dur Ing the month 
of Septanber except over the ex-
tremes eastern portions of the 
Prov I nee and the Fermont regf on 
where the dev I at I on from norma I 
var I ed between 0.6° at Blanc 
Sablon and Natashquan and 0.1 ° at 
Fermont. Elsewhere, the departures 
ranged from -2.1° at Sherbrod<.e to 
-0.1 ° at NI tchequon. ~an monthly 
tEJn1:)eratures were about 14° In the 
Hu I I-0ttltwa regf on but dropped to 
4 .0° at Kuuj Ju aq. 

Precipitation totals were 
I ass than 70 per cent of nonna I 
over southwestern Quebec w I th 
amounts between 15.4 mm In the 
Hu I I-Ottawa regt on and 66. 7 mm at 
Quebec Ct ty. However, over New 
Quebec, tot a Is were rruch above 
norma I w I th va I ues reach Ing 184 
per cent of normal and an amount 
of 181.3 mm at Nltchequon. 

Significant snowfal I was 
observed north of a I I ne extendt ng 
from Va I-d' Or to the Fermont re 
glon with amounts ranging from 0.2 
cm at Va I-d' Or to 28.9 cm at La 
Grande RI v I ere. 

Effective sunshlne was above 

norma I over the Provt nee for the 
month except over New Quebec. 
Departures from norma I were 131 
per cent at lnul\juak but averaged 
30 per cent I ess than norma I t n 
northern Quebec. 

Thou sands of Car I bru cross-
I n g the Can I I scau r t ver near 
Kultj ju aq drawne~. Heavy Septanber 
ralnfal I In northern Quebec ts 
partly be Ing b I crned for the swo I-
I en river near Limestone Fal Is. 

Altantlc Provinces 

After a warm August, t he 
weather turned coo I In At I ant I c 
Canada. The Marlttmes experlenced 
monthly terrf)eratures that were 
about 2° be I 0t norma I , but the 
readl ngs were near norma I In New-
found I and. For a brlef period 
dur Ing early Septanber, the East 
Coast experienced sunmery terTl)era-
tures as the mercury reached near 
27°. A wlde range of precip i tation 
fell across the Marttfmes. Whtie 
30 mm at Charl e was on ly 33 per 
cent of norma I, over 143 mm at 
Char I ottet0tn was 161 per cent of 
the average. Prec i pitation was 
abundant In sou thern and eastern 
Newfoundland as several distur-
bances of trq:>fcal orig in tracked 
south of the I sland. At Port-aux-
Basques, 97 mm of rain fel I In 24 
hrurs on Septanber 1, a I roost 
half the monthly amount. And st . 
Lawrence rece ived 248 mm for the 
month corrp ared to the nonna I of 
122 mm. Sno,d a 11 over Labrador was 
wet I belOri the usual Mlount; 
Wabu sh Lake rece fved a meagre 2 
cm. Water f I aw In the Mar It fme 
r Ivers was genera I ly above norma I ; 
hOriever, New Brunswfd< exper ienced 
bel0t average r un off. 

Sunshine was abundant In New 
Brunswfd< and western Nova Scotia 
where several l ocations exper ienc-
ed In excess of 200 hours of 
bright sunshi ne. During September 
15th-16th, trop lea I storm " DI ana" 
passed just t o the south of Nova 
Scot I a. Al though no adverse ef-
fects were fe lt on the ma in land, 
strong winds were reported at 
offshore rigs. A drf I llng rig, 
east of Sable lslan~ recorded a 
peak gust of 130 km/h. The passage 
of this storm resulted In a loss 
of one life aboard the Canadian 
Tall Shlp "Bel le Blonde". 
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SITE 

Longwoods, 
near London, 
Ont. 

Dorset,* 
Muskoka, 
Ont. 

Chalk River 
Ottawa Valley, 
Ont. 

Montmorency, 
Quebec City 
Que. 

Kej imkujik, 
Southwestern 
N.S. 

FOR SEPTEMBER 30 - OCT. 6, 1984 

DAY 

2 

3 

4 

2 

3 

4 

7 

2 

3 

4 

5 

7 

1 

2 

3 

4 

pH 

5.1 

5.1 

4.5 

4.1 

4.6 

4.4 

3.8 

5.7 

4.5 

5.3 

5.8 

4.1 

4.4 

4.5 

3.5 

4.3 

AIR PATH TO SITE 

No precipitation last week. 

From the west across Wisconsin, 
Michigan and Lake Huron. 

From the west across Wisconsin, 
Michigan and Lake Huron. 

From northwestern Ontario over 
Sudbury regi 9n. 

From the west across Wisconsin, 
Lake Huron, Sudbury Region. 

Northwestern Ontario. 

Northwestern Ontario. 

Michigan, Ohio, New York, southern 
Ontario. 

Northwestern Quebec. 

Wisconsin, across Great Lakes, 
central Ontario and southern 
Quebec. 

Northwestern Quebec. 

Northwestern Quebec, 

West across Wisconsin, Michigan, 
Great Lakes, central Ontario and 
central Quebec. 

From northwest over Gaspe and 
Cape Breton. 

From northwest over Gaspe and 
Cape Breton. 

Northern Ontario, Quebec and Maine. 

Northern Ontario, Quebec and 
Maine. 

* Data for Dorset supplied by the Ontario Ministry of Environment. 

Environmental damage to lakes and streams is usually observed in 
sensitive areas regularly receiving precipitation with pH l ess t han 
4.7. pH readings less than 4.0 are serious. 

This report was prepared by the Federal Long Range Transport of Ai r 
Pollutants (LRTAP) Liaison Office. For further ir forMatic1, please 
contact Dr. H.C. Martin at (416) 667-4803. 
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