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Yukon aad Northwest Territories 

In the Yukon, the coo I and dc111p 
weather of the prevloos month con-
t I nued I nto Ju I y • At Wh I tehorse 6 
da I ly I CM tenperature records were 
est ab II shed, and on Ju I y 19 the mer-
cury drq>ped to -0.5° est ab 11 sh Ing a 
record-I CM for July. But, tCMards 
the end of the month sunmery weather 
arrived over the Yukon and the 
Mad<.enz I e Va I I ey. Dayt lme tenper a-
tures rose to 33° at sever a I I oca-
t Ions In the vicinity of the Great 
SI ave Lake. The eastern Arct I c and 
the Far North enjoyed warm weather 
for · the f I rst 3 weeks; hOi1ever, 
cooler tenperatures returned near 
the end of the month. Weather sys-
tens cross l ng the Mad<.enz I e Va I I ey 
deposited 30 ' to 90 mm of rain over 
the western Arctic and helped to 
keep the number of for est f I re be I°" 
average. Else#here, precipitation 
pattern was quite variable ranging 
f rOTI 5 per cent of norma I at Coral 
Harboor to 242 per cent of average 
at Mould Bay. The North experienced 
rather du I I weather in Ju I y, hours 
of bright sunshine were belCM normal 
a I roost every where. CI yde rece lved 
the most sunshine - 441 hours. 

Brl-tlsh Columbl a 

PI easant sl.lTlmer weather predan-
i nated over a large portion of the 
Province as most Pacific weather 
systans were def I ected tCMards the 
North Coast, where unfortunately 
weather conditions were unsettled. 
I n genera I, the Queen Char I otte 
Is I ands, the north coast and the 
adjacent coastal mount al ns were 
wetter than normal. Prince Rupert 
received 222 mm of ral n, rrore than 
twice the normal precipitation for 
the month. In contrast, a I I other 
areas of the Province with t he 
exeptlon of the east Kootenays were 
significantly be l cw normal In ral n-
f al 1. Most locat ions In t he south 

Canada 
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PER CENT OF NORMAL 
PRECIPITATION 

JULY 1984 

TOTAL PRECIPITATION 
JULY 1984 

mm 

recetved only 25 to 50 per cent of 
thel r nonna I e><pected rat nf al 1. 
Vtctorla City had no rreasurable 
prectpltatton during July. Sunshtne 
was plentlful tn all dlstrtcts 
except the North Coast, Sandsp It 
received only 1 48 hours. Record 
cnounts of sun sh t ne were eaj oyed In 
many comrrunltles of the southern 
Interior. Victoria City was the 
sunniest locatton In the Provl nee, 
recelvl ng more than 400 hours of 
bright sunshine during the month. 

Prairies 

Hot and very dry weather condt -
t Ions created ser 1 OJ s drOJght con di -
tlons for prairie fanners In the 
south and brought an outbrea<. of 
forest f I res In the m·ore northern 
forest districts. Precipitation 
totals In many areas of southern 
SaskatchEM an s I nee Apr I I 1 have been 
I ess than 50 per cent of nonna I; 
Moose J a., recetved only 35 per cent 
of Its normal ralnfal I. Lethbrldge 
had 36 conseOJtive days wlthOJt any 
measurable rain. North Battleford's 
ratnfall was the lai,est ever ob-
served In July since records began. 
Maximum tanperattre readings in the 
thirties were alrrost a dally occur-
rence. Towards the end of the month 
several locattons in Alberta and 
SaskatchEMan reached daytime maxi-
mums of 38°. Uran tun City recorded a 
ne.it a I 1-t ime h i gh tanp er ature of 
34.7° on July 28. Severe weather 
struck several comrrunlties on July 
8. Hai I and three tornadoes cut a 
swath of destruct I on f ran Br an don to 
the southeast corner of Man I toba. An 
area northeast of Weyburn Saskatche-
wan, had heavy thunderstorm op the 
event ng of July 30, rat nfal Is were 
as h i gh 2 4 0 mm. 

Ontario 

July's tEfll)eratures were near 
normal across Ontario. tJean values 
ranged from about one degree colder 
than normal In the South to slightly 
wanner than average In the North. In 
southwestern reg I on, July was the 
coo lest s I nee 1976. Frequent thun-
derstonns prod.Iced qu I te a ml xed 
rat nf al I pattern, At lkokan received 
156 mm - the most July rat nf alJ 
st nee 1972 and 127 mm at Earlton 

••• cont I rued on page 8B 
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GROWING DEGREE-DAYS 
(SEASONAL TOT AL 

TO END OF JULY. 1984) 

GROWING DEGR EE-DAYS 
JULY , 1984 

TOTAL TO OI) OF JlLY 

1984 

BRITISH COC.lM31A 
Kall I oops 1 36 2 
Pentlcto n 1237 
Pr I nee George 686 
Vancouver 1177 
VI ctor ta 1069 

ALBERTA 
Calgary 846 
Edmonton Mun. 1049 
Grande Prairie 768 
Lethbridge 1028 
Peace RI ver 79 5 

SASKAT0£WAN 
Estevan 
Pr t nee A I bert 
Regl na 
Saskatoon 
Swl ft CLrrent 

MANITOBA 
Brandon 
Dauphin 
Winnipeg 

ONTMIO 
London 
Muskoka 
North Bay 
0tta.va 
Thunder Bay 
Toronto 
Trenton 
WI ndsor 

, 
QlEBEC 
Ba I e Correau , 
Montreal 
Quebec 
Sept-Iles 
Sherbrooke 

NEW BRUNSWIO< 
Olar Io 
Fredericton 
M:>ncton 

NOVA SCOTIA 
Ha I If ax 
Sydney 
Yarmooth 

1217 
975 

1104 
1081 
1016 

1043 
1020 
1092 

1246 
1072 
1014 
1298 
931 

1199 
1199 
1461 

961 
1 312 
1107 
620 
995 

905 
11 01 
1004 

946 
910 
858 

PRINCE EDWMD ISLAN> 
Olar I ottetown 992 

NEWFOUtl>LAND 
Gander 799 
st. John's 777 
Stephen vi I I e 849 

1983 

1241 
11 52 
725 

11 52 
1076 

749 
877 
748 
858 
713 

951 
755 
789 
880 
758 

789 
757 
875 

1029 
907 
827 

1042 
723 

1034 
1022 
1215 

542 
1040 
876 
507 
829 

715 
914 
857 

826 
714 
743 

829 

669 
473 
724 

1396 
131 9 

77 4 
11 52 
1054 

840 
884 
848 

1033 
838 

1 1 1 7 
930 

1035 
1033 
1008 

1047 
1003 
1106 

1283 
1056 
1036 
1262 
858 

1281 
1272 
1500 

938 
1295 
1065 
611 

1138 

897 
1057 
957 

905 
797 
756 

881 

684 
584 
679 



INTROOUCTION: 

Recent articles In Cl lmatlc 
Perspectives have addressed the 
subjects of global climate change 
(Vol. 6 (19) May 18, 1984) and the 
threat of po ssible climatic warm-
I ng due to r Is I ng concentr at I ans 
of a1mospherlc CO2 (Vol. 5, June 
1983) • The magn I tl,lje of c I lmate 
change on a global scale, however, 
often appears to be of little 
c oncer n t o members of societies 
who already regularly experience 
much larger regional variations of 
t he 1 r c I !mates. Canad I ans 1 n par-
t 1 cu I ar, I Iv I ng a I ong the co Id 
margins of habitable earth, rrust 
cope wt th I arge year-to-year c I 1-
mate fluctuations that bring with 
them Increased risk to the socto-
econon l c activiti es of our coon-
try. Hence, the rea I threats and 
/or opportunities of a global 
c I !mate c hange only becone evl dent 
when t ranslated lnto r ecognizable 
terms of r eg Iona I c I !mates. Th 1 s 
article, dealing with climate 
change and t he .Arctic, Is the 
f lrst of several wh lch wl 11 ex-
pl ore the poss Ible lmpl I cations of 
a g l oba l CO

2
-Induced warming on 

the envl rorment of Canad a and 
hence Its citizens. 

CLIMATE CHANGE IN TI£ ARCTIC: TI£ 
PAST 

The Arctic terrestlal surface 
Is abun dant with evidence that 
today s c limate, on a time scale of 
m I I I en I a and I onger, Is not norma I 
but only a rromentary state of a 
const ant ly changing envlrorroent. 
Maj or I ce ages have cane and gone 
at regular 100,000 year Intervals, 
while s i gnificant although smaller 
warm and co Id per I ads have suc-
ceeded each other In bet-ween. In 
the Arctic these changes appear to 
have been significant anpllflca-
t I ans of s Im I I ar chonges In the 
global c l lmate. This magnification 
o f g lobal change Is largely re-
l oted t o the r o I e o f snO# and Ice 
as reflectors of lncanlng sunlight 
and Insulators of the ocean SIT 

48 

WARtER CLIMATES NI> TIE ARCTIC 
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faces. 
On the reglonal sc ale, cli-

mate change becomes cons Ider ably 
more ' Canplex, within one area 
of ten d 1 splay Ing changes qu I te 
different In characteristics fran 
those In an adjoining region. Fo~ 
exanp I e, dur Ing the ll'k)St recent 
Ice age, the northwest Canad( an 

Arctic renalned largely Ice free 
wh 11 e most of the North Amer I can 
continent was co~red with a mas-
sive Ice sheet. Slmllarly, during 
per lods of g I ac r al accret Ion of 
some kctlc Ice caps <e.g. the 
Greenland Ice cap), other s appear 
to have decr eased In size (e.g. 
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EI I esnere Ice c aps), and vi ca 
versa. Hence caution must be used 
In discussing the characteristics 
o f .kct I c c I lmate change, s I nee 
I ts man I festatlon may vary across 
the north. 

Two wenn per I ods dur Ing the 
last 10,000 years are of slgnlfl-
cent Interest as possible analogs 
for future c I I mate warm Ing. The 
warmest, known as the Altl- or 
Hyps I thenna I, occurred dur Ing the 
peak of the current Inter-glacial 
some 5-8000 years ago. During this 
period the kctlc climate was 
stll I significantly danlnated by a 
residual Ice sheet over northern , 
Quebec-Labrador. Wh 11 e average 
global tenperatures were about 
1 • 5°C wanner than today, evl dence 
suggests that the Arct I c warm Ing 
was cons I derab ly I arger (3-4 °C 
wanner than today), with District 
of Meckenz I e poss lb ly as much as 
11°C wanner. Summer tanperature 
Increases were more modest, 
averaging about 1-3°C and peakln 
at "'5°C In the Mackenzie District. 
Conditions In general were wetter 
than today. The tree-I I ne moved 
about 200-300 km north of Its 
present location. The subsequent 
cooling was Interrupted by several 
weaker, but significant warm 
per lods, the I atest occurr Ing 
approximately 1000-1200 years ago. 
Dur Ing th Is I atter per I od, based 
on terrestlal, archeologtcal and 
historical records, the Vikings 
established fanning colonies on 
I eel and and south-west Green I and, 
I nu I ts were present on EI I esnere 
Is I and, eye I one tracks moved some 
3-5° northward to 60-65°N and the 
tree I I ne was approximately 100 km 
north of todays location. Sea Ice 
I lmlts retreated 1000 km northward 
to 80°N, with a 20% reduction In 
Arctic sea Ice cover. Yet global 
average tanperatures were only 
about 1°C warmer than today. 

Finally, meteorological re-
cords of the last 100 years 
(Figure 1) Indicate global tEJnper-
ature var I at Ion of about 0.6°C 
with a trend to wanner conditions 
wh I le concurrent kctlc tanpera-
tures display a range In arlatlon 
of 2°C. Hence past c I lmates con-
s I stentl y suggest that .Arctic 
c I I mate var I at Ions are anp I I f I ed 
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by a f tor of 2-3 w I th respect to 
those of g I oba I c I lmate. 

Tt£ FUTIR 

Pred l ct l on of future c I lmate 
Is a canp I ex prob Ian, I nvol vi ng 
many var I ab I es and dependent on an 
Inadequate sc I ent If I c understand-
Ing of the processes to be con-
s ldered. The results of stuj I es 
todate renaln highly uncertain. 
Sc I ent I sts, however, genera I ly 
agree that a s lgn If I cant c I lmate 
wanning Is about to take place. 
This conclusion Is based on 
sc I ent If I c research results Ind 1-
cat Ing the probable danlnatlon of 
man-made Inf I uences on c-1 lmate, 
particularly relating 1o rising 
concentrations of a1mospherlc CO

2
, 

over al I other natural causes of 
c I lmate change dur Ing the next few 
centur I es C see CI I mat I c Pers-
pect Ives Vol. 6, (19) t-Jay 18, 
1984). The t Im Ing and magn ltl.de of 
such a warming remains an actively 
debated quest I on. Present under-
stand Ing suggests a p~obable 
global warm Ing of 1.5°C to 4.5°C 
for a doubled concentration of 
a1mospherlc co~. This Is I lkely to 
occur dur Ing the second ha If of 
the 21st century. Such a wanning 
would equal or exceed the warmest 
c I lmate of the earth dur Ing the 
I ast 100,000 years. Al though the 
characteristics of such a wannl ng 
are difficult to paraneterlze, 
Intricate numerical models of 
g I obal c I lmate, together wt th 
stuj I es of past c I lmates, ca, 
provl de some Important clues. 
Fol lai,lng are patterns that emerge 
for the Canadian Arctic. 
Tsapretwe. As already sug-
gested by the above rev I et# of past 
c I lmates, results of mathenat I ca I 
model e>q:>erlments Indicate that 
Ar ct I c wa nn I ng w I I I I Ike I y exceed 
global wanning by a factor of 2-3. 
Furthennore, wl nter warm Ing 'tlOUI d 
be much greater than that of sum-
mer. Wh 11 e wl nter wann Ing cou I d 
reach 10-15°C, Arctic summer wann-
ing would not I lkely exceed 3-4°C. 
Precipitation. A dlsplacanent of 
doml nant stonn tracks northward, 
together wl th Increased mo I sture 
ava 11 ab 111 ty fran expanded areas 
of Ice free oceans, appear likely 

to result In a signif i cant In-
crease In pr ecipitation, with some 
areas exper I enc Ing as f"ll.lch as 
40-50% Increase. Snow season w I I I 
be shorter, but greater snow 
depths may actua I ly accumu I ate due 
to precipitation Increases. Hence 
river runoff ~uld Increase and 
peak ear 11 er In the year. In-
creased SllTlmer evaporation wt 11 
partially offset the effect of 
Increased precipitation during the 
rainy season. 
Pennefrost. Increased winter 
tanper atures an,.. snai, cover, to-
gether wt th wanner sllJlmers, wl I I 
result In the s I ai, decay of the 
thickness of the pennafrost layer 
( '1'30 metres'°C warm Ing) • The ef-
fect on cont I nuous permafrost zone 
wt I I be very slow, tak Ing centu-
r I es and mil lenla to stabll lze. 
Areas within the discontinuous 
zone, where the permafrost I ayer 
Is rel at Ive ly th In and l nter-
rupted, wl I I however 11 ke ly dete-
r I orate rrore rapidly, since a 
shorter t lme Is requ I red for the 
frost to reach melting point. Land 
I nstab 11 I ty, deve I opnent of ther-
mokars+ topography and lakes, and 
occurrence of rrudsl Ides ~ul d 
consequent'y Increase. 
Ice: Fresh Water. Ice seasons 
wt 11 becane slgnlflcantly shorter 
due to later freezup and earlier 
breakup of Inland lakes and 
r Ivers. Pre I Im I nary stuj i es sug-
gest seasons cou I d reduce dur at I on 
by 4 to 11 days per °C of wanning. 
Hence t ce free seasons cou I d 
lengthen by fran one half to more 
than two rronths. Sea Ice on the 
other hand, ts Influenced by not 
only tanperature but a I so ocean 
currents, sal lnlty and predominant 
wt nds. Studies of past c I lmates as 
wel I as results of numerical model 
exper tments SUJ gest a major re-
treat of southern Ice 11 mi ts, 
poss I b I e c~ I ete d I sappearance of 
Ice In the Arctic ocean durln mid 
sllT\mer, and a Hudson Bay free of 
Ice year-round. 

The prognosis for glacial Ice 
Is much more di ff lcu It. Increased 
melting of Ice sheet margins dur-
1 ng wanner and I onger sllJlmers 
coo Id vary we I I be of f set by net 
annua I Increase In snai, depth 
acOJmulatlon at higher glacia l 



elevations. This could result In 
Increased glacial flow and, hence, 
Iceberg product Ion. 
Sea Level. Our Ing the expected 
warm Ing of the next 100 years., 
thennal expansion of the oceans 
together with melting of tanperate 
glaciers are I lkely to raise sea 
I eve Is by ½ to 1 metre. A more 
r8Tlote poss I b 11 I ty ex I sts of a 5-6 
metre rise due to the disintegra-
tion of the West Antarctic Ice cap 
<see Climatic Perspectives Vol. 5 
< 44) Nov. 4, 1983) • Such an event., 
If It does occur, ~uld likely 
take 200 to 500 years to develop. 

l~ICATIONS Of A WNM:R ARCTIC, 

The ef facts of a c I lmate 
wanning as described on soclo-
econanl c act I vi t I es of our north 
would be profound. In general It 
would result In a significant 
Improvement of conditions of 
northern 11 vi ng., reduc Ing the 
hazards of hunan activities In a 
harsh envl ronnent and I ncreas 1 ng 
the potential for econanlc devel-
opment. It ~uld also Increase 
land lnstabll lty, deteriorate 
winter road conditions and result 
In Increased storminess. Much work 
rana Ins to be done to assess 
northern sensitivity to such 
change. Some q~ 11 tatlve Infer-
ences however, can al ready be 
der lved. Fo I I°" Ing are some of 
these: 
Offshore Developaent 

/Transportation. Maj or con-
s tr a I nts of offshore marine actl-
vl t Jes In the Arct I c are harsh 
w Inter tanper att.res and I ass Ice 
cover. Shipping Is presently 
restr lcted to 4-6 roonths of the 
year., with some areas of the high 
Arctic totally Inaccessible by 
mar I ne route. Cos ts of bu 11 d 1 ng 
and operating powerful Ice-
strengthened vessels are h lgh and 
r I sk of dmlage sl.bstantl al. Off-
shore resource exp I or at I on Is 
similarly limited., with costly 
dr 1111 ng pl at forms r8Tla In 1 ng Id I e 
for much of the year. Ice free 
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s unnar conditions., reduced th i c:k-
ness and extent of winter ice and 
more c I anent wl nter tanper att.res 
would dranatlcal ly reduce these 
restrictions. Costs of design and 
construction., operation and 
Inst.ring offshore platfonns and 
mar I ne vessels, as we I I as r 1 sk to 
I lfe and envlronanent ~uld be 
sl.bstantial ly reduced. Year round 
oper at I on wou I d becane a rea I I ty. 
On the other hand, potential 
increase for stonnlness., Increased 
wave activity in Ice free waters, 
and possible Increase In lee berg 
populations In eastern kctlc 
waters have negatl ve, a I though 
less sl.bstantlal, lmpl lcatlons. 
Fishing. Fl sh popul at Ions are 
known to be highly sensitive to 
ocean c I I mate cond It Ions. For 
exc,nple, cod populations off West 
Green I and were abundant dur Ing 
that warm pert od of 1 000-1 200 KJ 
<ht stor teal reports>., and rrore 
recently dur Ing the 1920-1950 
warm period., only to d I sappear 
dur Ing slbsequent cool per lods. 
These changes are apparently 
related to cl lmate related changes 
In ocean currents. How f lsh popu-
lation wi I I migrate In kctlc 
waters dur Ing a c I Ima te warm Ing 
are as yet unknCMn., a I though major 
changes wl I I undoubtedly take 
place. Accessibility to fishing 
grounds w I I I Improve as Ice cond I-
t Ions becone less restrictive. 
Agrlcult..-e end Forestry. Wanner 
sunmer t8Tlperahres, I onger gr0#-
1 ng seasons and less severe Arctic 
winters, together with high photo-
synthesis potential of long sunnar 
days, bode we I I for a northern 
agrlcultt.ral Industry under a 
warmer climate. Soll limitations 
wl I I hCMever restrict this poten-
t I al to the Mackenzie Val lay and 
sma II er va II eys of the \118stern 
Arctic. Whitehorse., for exanple, 
cou I d exp er I ence a 4 0% Increase I n 
both growing degree days and frost 
free period (see Table 1.) while 
Yel I O#kn I fe' s lmprovenents ~u Id 
be rrore modest at 34% and 18% 
respectively. Similarly forest 

productivity ~uld increase sl.b-
stanti al ly., wl th a gradua I ml gr a-
t Ion of the treellne northward by 
about 100 km/°C of global warming. 
Natt.ral vegetation of the Arctic 
I andscape ~ul d change sl.bstan-
t I ally as certain species thrive 
and others d t sappear. 

Other lmpl tcatlons Include 
reduced heat Ing costs, Increased 
dllTlage to but Id I ngs and roads due 
to decaying permafrost, shorter 
seasons for using winter roads and 
effects on migration of wl ldll fe. 
While the uncertainty st.rroundlng 
the regional characteristics and 
magnltl.de of possible climate 
change, as wel I as the sensitivity 
of our northern soc lety to soch 
change ranalns high, scientists 
are quite certain that the 
proj acted general trends wl I I 
materialize. A global warming., 
with an anpllfled kctlc change, 
now appears Inevitable. Much more 
effort no.t needs to be de\Oted to 
reducing the uncertainties, 
quantifying the Impacts and 
devl s Ing methods to ml t I gate or 
adapt to than. It ca I Is for a 
coordl nated effort between the 
various goverrment, university and 
pli> 11 c Interest groups, wl th In 
Canada, and I nternatl onal ly too. 

Location 1951-80 +2 .:, °C 
GOO FFD GOD FFD 

Fort S Impson 1094 79 1525 99 
lnuvlk 654 51 826 72 
Whitehorse 897 82 1269 115 
Ye I I cw kn I f e 982 111 1312 1 31 

Comptr I SOIi: 
Edaoaton v'1400 "120 

Tab I e 1. Probab I e changes In 
gro.t Ing-degree days (GOO) and 
frost free days C FFD > for var I ous 
Arctic locations for a global 
2.3°C warming. 

a 
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Q.IMATIC EXTIE£S - JlLY, 1984 

MEAN TEWERATURE: 

WARt-EST 
COLDEST 

HIGHEST TEWERATURE: 

L™E ST TEWERATURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SN™F.Al.L: 

DEEPEST SN™ ON THE GROUND 
ON JULY 31, 1984 

GREATEST NLMBER OF BRIGHT 
SUN SH I NE HOURS: 

• •• contl nued from page 2B 
proved to be the h I ghest Ju I y 
amount s I nee 1969. In sharp 
contrast, Wt ndsor received only 
38 mm and a sparse 29 mm 
provided the driest July since 
1971 at St. Catharl nes. Hant I ton 
and Mount Forest were dry wt th 
only 40 mm and Toronto received 
a meagre 44 mm. The last 10 days 
of the month were especl al ly dry 
In the South, little or no rain 
f e I I across the I Orier Great 
Lakes. 

On July 15, tornadoes 
carved wide paths of destruction 
f ran Ra Ip hton to Deep RI ver 
along the Ottawa Valley. 
A I though these storms caused 
ext ens Ive prq>erty dtrnage and 
In.Juries In Ontario, the brunt 
of the dtrnages were felt on the , 
Quebec s I de of the border. 

Quebec 

Over most of Quebec, mean 
tanperatures were near nonna I. 
Temperature departures were 
within 1° of nonnal along the St. 
Lawrence Valley; at Blanc Sablon, 
a monthly mean of 12. 7 brcke the 
old record dating back to 1975. 
Precipitation was less than 75 
per cent of nonna I In the Hu II-
-Ott tlll a and r.-bntrea I area w I th 

Estevan, SA9< 
~uld Bay, NWT 

Lytton, BC 

Clyde, NWT 
Mou I d Bay , NWT 

Prl nee Rupert, BC 

Cape Oyer, NWT 

Cape Dyer, NWT 

Clyde, NWT 

22. 1 ° 
3 .1 0 

40.5° 

-2 .6° 

222.3 mm 

16.0 cm 

12 cm 

441 hrs 

quantities 53 mm and 60 mm res-
pectively. However, rainfall ex-
ceeded 150 mm at Trols-Rlvla-es, 
Sherbrocke and Quebec Cl ty. Sher-
brocke received the most - 174 mm. 
Over eastern Quebec, precipitation 
ranged fran 68 mm at Gaspe to 
137 mm at Blanc Sablon while the 
northern portion of the Province 
received anounts up to 141 mm at 
Nltchequon. Hours of bright sun-
sh I ne were c I ose to nonna I, but 
275 hours of sunshl ne were 109 per 
cent of nonna I at Ch I bouganau. 

On July 15, tornadoes ripped 
thrwgh cannu n It I es a I ong the 
OttcMa Valley. The vi I lage of Blue 
Sea Lake was the hardest h It where 
many homes were recllced to rubble 
and 1 person was k I I I ed and 38 
others were I aj ured f ran f I y I ng 
debrl s. 

At I antic Prov I 11C8S 

The East Coast eaj oyed sunny 
and warm weather during July. The 
tanperatlTes were above nonna I 
thrwghout most of the Provt nces. 
St. Lawrence recorded the largest 
tanperature anana ly of 3°. It was 
the wannest July since 1975 at 
many Maritime locations; At 
Ha I I f ax, the month I y mean of 2 0. 1 ° 
was the h I ghest Ju I y mean value 
since 1961. During the last week 

of Ju I y, a heat wave covered the 
Marltlmes and daytime t~eratures 
climbed Into the l<lri thirties. 
Precipitation was generally bel<lri 
nonna I In Nova Scot I a and eastern 
Newfoundland. A number of stations 
received less than half their nonnal 
amount; for exanple, Sable Island 
had only 26 mm making thts the 
driest July since 1945. Althwgh 
Labrador had excessive rat nf al I, 
178 mm at Hopeda I e was 211 per cent 
of nonnal. Eastern Newfoundland was 
very dry, a meagre 41 mm at St. 
John's was abrut 55 per cent of the 
nonn. In New Brunswt ck, r a Inf al I was 
above normal. The dry weather 
depleted sot I moisture resources In 
eastern Newfoundland and crq>s exh 1-
blted moisture stress. Some crq>s 
were suffer Ing fran stunted gr<lrith. 
Dry condl t Ions a I so contrl bu ted to 
belcw average river levels In New-
found I and. Except for parts of 
northern New Brunswt ck and western 
Nova Scot I a, hours of br I gh t sun-
sh I ne were above nonna I across 
At I ant I c Canada. Ed<>( po Int rece lved 
the most hours of sunsh I ne, 285.6, 
h<lriever, wl th 268.5 hours of sun 
Gander established record amount of 
sun sh I ne. 
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21. 1 1 l.9131.0 I 9.0 I 0 .0 I 43.2 1 621 0 I 8 12851 499.4 111 00.4 
19 .0 1.0 28.0 7.5 0.0 11 2.3 133 0 11 272 435.0 916. 5 

w 
0, 



SITE 

Longwoods, 
near London, 
Ont. 

Dorset,* 
Muskoka, 
Ont. 

Chalk River 

ACID RAIN REPORT ISSUED BY ENVIRONMENT CANADA 
FOR AUG. 5 - AUG. 11, 1984 

DAY 

6 

8 

7 

11 

6 

pH 

3.7 

3.9 

4.3 

4.1 

4.1 

AIR PATH TO SITE 

U.S. Midwest 

Illinois, Indiana, Ohio. 

Wisconsin, Michigan, across Lake 
Huron and Georgian Bay. 
Wisconsin, Michigan, central Ontario 

Illinois, Michigan, central Ontario. 
Ottawa Va 11 ey, 
Ont. 7 4.1 Northern Ontario, northern Quebec. 

8 3.7 Northern Ontario, northern Quebec. 

11 4.0 Wisconsin, Michigan, central 
Ontario. 

Montmorency, 6 . 4.9 Northern Ontario, northern Quebec. 
Quebec City, 
Que. 9 3.3 Maine, southern Quebec. 

,, 10 4.3 New Brunswick, Maine, southern / 

Quebec. 

11 4.1 From the northeast off of the 
Atlantic Ocean. 

Kej i mk uj i k, 7 3.8 New York, New England states. 
Southwestern 
N.S. 8 3.8 New York, New England states. 

10 4.4 From the southeast off of the 
Atlantic Ocean. 

11 4.7 From the southeast off of the 
Atlantic Ocean. 

* 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 less than 
4.7. pH readings less than 4.0 are serious. 

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


