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ACROSS TtE COUNTRY ••• 

Yukon and Nortflwest Territories 

West of the Mackenzie Valley, 
the weather was cool and danp. In 
contrast, most o f the Northwest 
Territories experienced mi Id weath-
er. After many months of abnonna I l y 
coo I temperatures, the readings rose 
above nonnal over Baffin Island. In 
the vi c In I ty of Great SI ave Lake, 
dayt lme ternperatu-es c I imbed near 
30° on several occ asions. Mean tem-
peratLTes were ab out 1 ° coo I er than 
normal and preci p itation was abun-
dant in the Yukon. tvbst of the Yukon 
stations received 50 per cent more 
than their normal share; hOtJever, 
Wh I tehorse rece I ved only ha If I ts 
average ratnfal 1. Across the North-
west Terrttorie~ precipitation was 
quite variable ranging fran 13 per 
cent of normal at Cape Parry to 400 
per cent of nonna I at Ye I I Oi1kn i fe. 
The coo I and wet weather proved 
benef I c I a I t 0 forestry and nunerou s 
forest fires were brought under 
control in the southern Yukon. With 
510 hours of bright sunshine, Sachs 
HarbOJr was the sunniest place in 
Canada this month. 

British Colombta 

It was a di sappo Inti ng month 
for early summer vacationers. Due to 
an extensive c I OJd cover dayt lme 
tanperatLTes were generally belOil 
norma I. Dur i ng the I atter part of 
the month, active weather systems 
approached from the Pacific and 
proci.Jced widespread rains. A I thou gh 
no I oca Ii ty received record rain-
fa I Is this month, the majority of 
sites reported va I ues we I I above 
nonnal. Not supris i ngly, total hours 
of sunshine were belq.., nonnal t h is 
month ; only Pr i nee Ru pert on t he 
North Coast rece i ved above nonnal 
sunshine. The coo l and wet we ather 
condition hanpered fanni ng and t he 
g rOi1th of most agri cu ltura l cr op s 
was ret arted sever a l week s. 

Canad~ 
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PER CENT OF NORMAL 
PRECIPITATION 

JUNE, 1984 
% 

TOTAL PRECIPITATION 
JUNE , 1984 

mm 

Prairies 

Severe we ,,ther was pronounced 
across most o f the agricultural 
d I str t cts, espec ta I ly during the 
I atter ha If 01 the month. Severe 
thunderstorms struck southern 
Manitoba and parts of sothern 
Saskatch0Nan o n mor e th an f our sepa-
r at e l ocll i I ons. Tho s t orm•, spawnod 
tornadoes and Here al so asso lcated 
with heavy dQoln pours and I arge hal I, 
which laid wast e crops in many com-
mun it i es, f I ooded farm machinery 
I ef t in I cw I I i ng f i e Ids and in 
urban areas and flooded streets and 
basanents. On June 15, ha i I devas-
tated crops near Brandon acOJmulat-
1 ng to a depth of 15 cm on the 
gra.rnd. On June 16, EI i e, west o f 
Winnipeg, received more than 200 mm 
of rain In a si x hour period alone. 
On June 21 and 22, tornadoes were 
reported i n sever a I canrru n 1 t i es 
across the south causing significant 
danage. On June 29, severe thunder 
storms crossed cental Alberta, 
spcMnlng tornadoes which resu l ted i n 
a swath of destruction just north of 
Edmonton, danag i ng as many as 35 
farms. 

Winnipeg recorded i ts second 
wettest month o n record with 227.9 
mm of ra In wh i I e Bissett set a new 
June record of 205 mm o f preclpita-
ti on. 

Ontario 

June's tanperatur es were near 
norma I In Ontar i o. tJea n va I ues were 
within 1 degr ee of norma l almost 
everywhere. Only parts o f central 
Ontario experi enced cool er weather. 
The month was ve r y wet across a I I of 
the North and most o f the South. At 
I e ast 10 s t ati ons est ab I i shed re-
.ord-h l ~Jh r n l nf .i l I l nc ludlnq ? 16 mril 
at Timmi ns , th,1 o Id recor d da t es 
back to 1922. Although prec i p itati on 
was excessive a long t h~ lr.M ~r Gr ~")t 
L ak.e s, I es s t ha r n or mcj I am<Ju n t f Q I I 
i n some canrru n i t I es; f o r exarnp I e 
Windsor r eceived only 58 mm and 
Peterboroogh e xp er I enced a meagre 37 
mm. Elsewhere i n the South, anounts 
ranged fran 100 to 140 mm. 

A tornado struck the town of 
Westport in eastern Ontario on July 
18 dano I i sh i ng two br I ck houses. 
Earlier, severe thunderstorms lashed 
the Niagara Peninsula. A 15-year old 
was ki I led by I ightning northeast of 

continued on page 9B 
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G R O W N G O E G R E E - D A Y S 

Vi\1111 ', [,(JI /Af. '(,(}f'NORM AL TOTH.. TO 01) Of JlH: 

104 · 
• ! 97 

---L • 
I \ 

r . . \ 
M ore than or equal to 1101.Yc, of normal 

Less than or equal to 90~1 or normal · 

VALUES EQUAL ~ OF NORMA L 

GROWING DEGREE-DAYS 
(SEASONAL TOT AL 

TO END OF JUNE , 1984) 

GROWING DEGREE-DAYS 
JUNE . 1984 

1984 1983 

BRITISH ca..we1A 
K an I oop s 7 4 2 887 814 
Pentlcton 652 829 7 5 7 
Prince George 310 485 393 
V ancQJ ver 7 22 865 698 
Victoria 635 797 639 

ALBERTA 
Galgary 378 
Edmonton Mun. 544 
Grande Prairie 425 
Lethbr ldge 481 
Peace RI \'er 378 

SASKATOEWAN 
Estevan 561 
Pr I nee A I bert 458 
Regina 526 
Saskatoon 523 
Swl ft Current 4 71 

MANITOBA 
Erandon 502 
Dauphin 493 
Winnipeg 527 

472 
572 
493 
555 
456 

552 
422 
431 
538 
441 

418 
388 
453 

ONTMIO 
London 
Muskoka 
North Bay 
OttcMa 
Thunder Bay 
Toronto 
Trenton 

686 · 601 

WI ndsor 
, 

QlEBEC 
Ba I e Comeau 
Montreat 
Quebec 
Sept-1 les 
Sherbrooke 

NEW BRUNSWla< 

568 519 
514 457 
690 627 
434 348 
635 597 
634 598 
820 745 

236 288 
695 634 
542 517 
212 268 
498 502 

Olar lo 381 422 
570 
54 5 

Fredericton 537 
t-bncton 458 

NOYA SCOTIA 
Hall fax 433 
Sydney 366 
YarmQJth 419 

PRl*:E EOWNJ:) ISLNI> 
Olar I ottetown 433 

NEWFOUtD..AN> 
Gander 
st. John's 
Stephen vi I I e 

277 
266 
355 

499 
419 
464 

517 

383 
204 
445 

400 
45 1 
428 
507 
415 

549 
443 
506 
507 
484 

513 
484 
544 

694 
547 
514 
669 
386 
687 
674 
846 

302 
682 
526 
231 
583 

398 
521 
438 

414 
305 
401 

370 

245 
193 
270 



These notes were written by a 
staff meteorologist who has had 
personal experience with severe 
astrma In h Is fan I ly. They have 
been rev I awed by a med I ca I doctor 
but have not been endorsed by the 
tJedlcal Association. 

The word "astrma" Is used to 
Ind I cate recur rent paroxy sma I 
breathlessness accompanied by 
wheez Ing, cough Ing, and a sense of 
chest construct ton. Because each 
Individual case has Its own unique 
canb t nat ton of contr t but Ing f ac-
tors, attenpts to re I ate c I tmate 
to asthna frequenc t es have been 
I nconc I us t ve. In fact, some stoo-
l es produce results that confl let 
w I th those fran other stoo I es -
the l ocation of the stooy and the 
groop of astllna sufferers In the 
sc,nple have a marked effect on the 
cone lu s Ions reached by the I nves-
t I gator. For these reasons general 
statenents can be absolutely wrong 
when appl led to Individual cases. 
There Is no substitute for the 
advice of a doctor who has first-
hand knO# ledge of the lndlvtdual 
case. 

True astllna can be brought on 
by many causes. Al I erg! c food 
reactions are fairly canrron In 
ch I I dren, as are I nha I ent reac-
t Ions t n adu I ts and ch I I dren. In 
many cases respiratory Infections 
can Inc I te as as1ma attack - at-
tad< s caused by such Infections 
can be very difficult to relieve. 
A canpl feating effect In many 
cases are emotions; some attacks 
are brought on by the anot tons, 
wh i I e other cases are made rrore 
severe throogh thts factor. To 
f urther canp I I cate the p I ctt.re, 
there are the Im I taters of true 
a sthna, such as card I ac "a sttma" 
c~used by heart d I sease. 

The rrost marked influence 
that c I !mate has on asthna occur-
rences Is ecological - some al-
lergens can exist In some climates 
and not In others. For exanp I e, 
for a person whose asttma Is caus-
ed pr lmar I ly by ragweed, polar 
reg tons w::>u Id be havens because 
that weed ts unknown In those 
p I aces. For severe att ad< s of 
acute asttma, high huntdlty Is 
part of the trea1ment, yet In 
areas wt th h I gh tenperatt.re and 
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h lgh hunld I ties, fungi and moulds 
(which are major causes of attad(s 
In many sufferers> pro I I fer ate. 
For this reason tropical regions 
that were once thought of as 
havens for asthna victims can be 
Just the oppos ite tropica l regions 
for some sufferers. The only solu-
tion In cases where Inhalants are 
the principal causes of the asttma 
Is to determine t he allergens 
responsible and to locate an area 
where these I nh a I ants do not occur 
or are at a ml nlmum. An allergy 
specialist shoold be able to help 
In both matters. 

There are other cases where 
th Is act I on can only he Ip a I It-
t I e. For exanple, many asttma 
sufferers are al lerglc to house 
dust, or to the dander of animals. 
In such cases c I lmate contr lbutes 
I lttle and the solution Is to 
minimize contact with the causa-
t Ive a II ergens and to rece Ive 
Inject I ens of desens It lz t ng ex-
tr acts, where these are knO#n to 
be effective e.g. pol lens, dust, 
mou Id. 

There are sane cases where 
c I tmat I c factors can be con tr t bu-
tory. As an exanp I e, some asttma 
vi ct lms react to cert at n po I lut-
ants In the a1mosphera. M area 
with a high potential for air 
po I lut I on, such as Los Mge I es, 
s hou I d be avo t ded by such peep I e. 
Unfortunately, many urban areas 
have high pol luttons levels under 
cert a In weather patterns, so It is 
alrrost Impossible to avoid s~h 
occur ranees CCJ'll) I ete ly . Mother 
factor Is gusty winds. The contri-
bution of these t s not co,rpletely 
clear, but It ts felt that It 
mu st, at I east t n part, be con-
nected with their abll tty to raise 
a I I ergens such as po I I ens and 
f unga I spores fran the ground and 
thus make than ava t I ab I e for t n-
ha I Ing. 

CI tmat I c stress Is often 
quoted as a contributing factor. 
Sharp changes t n tanperatt.re, 
hunldity and presst.re have al I 
been correlated with higher asttma 
frequenc I es. However, the phys t 
logical connection between such 

• •• continued on page 6B 
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The c llmat I c water ba I ance, 
s impl y stated, Is an accounting 
o \tar a spec I f I ed t lme per I od of 
what happens to the precipitation 
at a locatlon or region. It Is 
concerned wl th a quant I tat Ive 
e valuatlon o\ter time of the var-
I ou s ways that the precipitation 
c an be dispersed, utlllzed, 
s tored, or changed. Such an evalu-
ation can provide valuable Insight 
to the solution of various pro-
b lens. Problans In hydrology and 
agr I OJ I ture come lmmed I ate ly to 
mind as logical fields where knaw-
1 edge of the water ba I ance can 
provide quantitative answers to 
such specif le questions as: What 
Is the rronthl y or annua I strean-
f 10# In ungauged streans? What Is 
the available water supply for a 
r eser vo Ir or Irr I get I on project? 
What are the possibilities of 
floodlng or drought for a region? 

A water balance can be ap-
p I I ed to different tenpora I and 
spatial scales. On the largest 
scale, a water balance can be used 
In the s5ne sense as the hydrolog-
ical cycle--conslderlng the annual 
g~obal balance of water In the 
oceans, a1mosphere, and earth In 
a 11 of Its var lous stages. On an 
I ntenned I ate sea I e, It may be 
appl led to a region or rrejor 
dra I nage bas Ins. On sma I I sea I es, 
It may be appl I ed to acco.rnt for 
the water of agricultural fields , 
forest stands, or even lndlvldual 
plants. Although simple In con-
cept, the evaluation of all the 
factors In a water balance can be 
a_ \tery c~ I ex undertak Ing. Fac-
tors such as evapotransplratlon, 
Inf t ltratlon and sol I nol sture 
storage are not norma I ly naasured 
and rrust be detennlned fran other 
more readily neasured panmeters. 
Methods for CO'f1)utl ng a water 
balance at a given location were 
advanced In the 194O's by the 
works of c. w. Thornthwalte In the 
u. s., H. L. Pemian In England and 
M. 1. Budyko In the u.s.s.R. There 
have since been numerous modi flee-
t Ions to these t hree bas I c nath-
ods. 

The Thornthwa I te water ba I-

SB 

The Cl l11etlc Wat.r Balance 

Paul Y. T. Louie 
Canad I an CI I ma t e Centre 

W ATEH BALANCE COM PO N E TS 
OCT. 1982 to SEPT. 1983 
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ance procedure Is perhaps the most 
popular nathod. Or I g i na I ly de\e l-
oped for the classlfication of 
c I imates, th Is nathod has ga I ned 
wor Id w I de popularity because of 
Its simplicity and basic data 
needs. Requ Ir Ing only temperatire, 
precipitation and an assunption of 
the sol I water holding capacity, 
t. e. the depth of water th at can 
be stored In the root zone of the 
soil, the Thornthwalte water bal-
ance provides useful information 
on ma ny as pacts of the water re I a-
t Ions h Ip s at a location. It pro-
vi des an est lmate of actua I eva-
potransp I rat I on or the actual loss 
of water fran plant and soil sur-
faces. In many cases this is dif-
ferent from the cl lmatlc danand or 
potential ~vapotransplratlon de-
f I ned as the water I oss fran a 
homogeneOJs ~getatlon co\er with 
an unlimited water supply. The 
d If ference bet-ween potent I a I and 
actual evapotransplratlon provides 
a quantitative value of the mols-
tl.J"'e def iclt at a locatlon--the 
5nount which aval I able rrolstire 

A M J J A s 

fat Is to satisfy the cl lmatic 
demand for water. On the other 
hand, when precipitation exceeds 
water demand, excess mo i stire w i I I 
Inf I I tr ate the so 11 and first be 
used to recharge the soi I root 
zone. Any rema In Ing excess water 
will becc:rre water surplus and ts 
ava 11 ab le for surface and/or sub-
surface runoff. During periods 
when the water need is greater 
than the precipitation, the water 
demand is rrat In part by us 1 ng 
stored sot I mo I stl.J"'e. Tracx. Ing the 
so 11 rro I stire storage at a I oca-
t I on us Ing a water ba I ance has 
been found to be a partlaJlar 
useful Indicator of the rro I st ire 
status since It not only accounts 
for the current water supply and 
demand at a I ocat ion but It a I so 
Integrates the anteca:ient mo I stire 
conditions. The four derived can-
ponents fran the c I I mat I c water 
balance--actua l evapotransplra-
tfon, water deficit, water sur-
plus, and soll notstire storage--
are vita l In any e ffort t o under-
stand or use the water resource o f 
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a regl on. 
Figure 1 1I lustrates several 

of the water ba I ance corrponents 
canp u ted t n week I y t lme steps for 
Regina from October 1982 to 
Septanber 1983 using the Thornth-
walte water balance method. There 
ts no change tnthesotl rrotsture 
storage fran November to March 
because the precipitation ts tn 
the form of snaw. A snawpack ac-
cumu I ates dur t ng th ts per I od. As 
tanperatl.l'"e t ncreases to above 
f reezing fran the beginning of 
Apr I I, the snaw pack ma I ts and the 
me It water recharges the sot I as 

••• continued from pg 4B 

s t resses and asthna attacks has 
eluded discovery. It ts posstble 
that t he effects are secondary, or 
that they, operate thrrugh the 
emotions. An asthnatlc who Is 
depressed manta I ly, no matter the 
cause <weather or otherwise), If 
of ten rrore suscept I b I e to an at-
t acx, or an attack brought on by 
other causes can be more severe. 

A def In I te 11 ri<. between re-
sp l ratory Infections and asthna 
ocOJrrences has been noted by 
several I nvestigators. The rrost 
ob vi ou s c II mat I G Inf I uence here Is 
th at such Infect Ions are rrore 
frequent In some c I I mates t han t n 
others. In areas that undergo 
frequent and sharp changes In 

Station 1984 

Lethbrldge 430 
Brandon 629 
Pl lot Mound 643 
Earlton 437 
London 868 
OttcWa 802 
Thunder Bay 451 
Toronto 822 
Trenton 812 
Wiarton 554 

' Wt n/ jsor 1047 
Montreal 876 
St Agathe 515 
Sherbrocke 660 
Fredericton 576 
Truro 382 
Olar I ottetown 413 

sh0wn by the Increasing soil mois-
t ure storage. Through Apr t I and 
May, the water fran snQt/me It and 
ralnfal I ls sufficient to meet the 
evaporat t ve danand, actua I evapo-
transp l rat lon ls equal potential 
e vapotransplratton and there ts no 
moisture def tctt. In the month of 
June, the ratnfal I water no longer 
sat ts f I es the evapor at Ive dana nd 
and there ls a molsttre deficit 
t nd I cated by the d If ference be-
tween the potential and actual 
evapotransptratlon curves. Note 
also that rrolsture Is also being 
w I thdr eMn fran the so 11 to meet 

tanperatLre <i.Jr Ing some seasons, 
the Incidence of respiratory In-
fections ls higher. In such ell-
mat es, h un I d I ty I n bu t I d t ngs, t s 
often very ICM during cold perl-
o ds , ca u s I n g rro re t r r t tat I on to 
resp I ratory sys tans and more se-
vere Infections. Humidifying 
equli:ment has been found to help 
a I I evt ate both the symptoms of the 
respiratory Infection and the 
asthna attack that may a I so oc-
cur. 

In sunmary, the I t ri<. between 
c I !mate and asthna var I es fran 
case to case. Where the principal 
coo se of the asthna ts an a I I ergen 
one must seek a region that mint-
ml zes contact wl th that a I lergen. 

some of the evaporative danand and 
the so 11 rro I st1.re storage Is de-
creased. From Ju I y to ml d-Augu st, I 
the rainfall water was sufficient 
to rreet the evaporative demand, l 
potent I al and actua I evapotrans- i 
plratlon was equal and there was a 1 
recharge of the sol I rro i stLre 
storage. From ml d-Augu st to ml d-
Septanber, molstLre deficit condi-
t tons aga In preva t I ed. In th Is 
excJnple, a moisture surplus condi- 1 

tlon dtd not ocOJr since the sot I 
molstLre storage did not fully 
recharge to Its ful I water noldlng 
capacity. 

Th ts overr Ides a I I other c I tmat I c 
considerations. If the major cause 
of severe attacks ts resp I ratory 
Infections, then a climate In 
wh I ch these are not as numerru s 
could help. HCMever, one l'llJst be 
careful not to trade one cause for 
another - moving to a less stress-
pro<i.Jc t ng c I tmate cou Id a I so ex-
pose a sufferer to a higher Incid-
ence of some t nhaled a I lergen that 
cou Id counteract any benef It that 
otherw I se might be ga I ned. It ts 
therefore rrost Important that an 
asthnat t c who ts contanp I at t ng a 
mo\e for rredical reasons should 
consult with a qualified medical 
pr act toner who can make recanrrend-
at tons for the tndtvldual case. 

Reference: OS No. 9-72 Atmospher t c En vi ronnent Ser vice 

CORN HEAT UNITS 

Seasonal Accumulatlon to the end of June 

1983 Per cent of Norml 

463 11 5 
550 95 
635 97 
450 1 01 
771 96 
792 89 
437 134 
778 94 
776 88 
580 86 

1000 97 
841 92 
545 61 
624 98 
610 89 
409 105 
463 101 
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Q IMATIC EXrnEK:S - Jut£, 1984 

and 9uebec City on July 18; At 
Mont rea l , 54 mm of ra in was less 
t han 1 mm s hy of t he 24- hoor record 
f al I f or June. 

MEAN TEWERATlRE: 

WARM:ST 
COLDEST 

HIGHEST TEWERATlRE : 

LO.VEST TEWERAT~ E: 

HEAVI EST PRECIPITATION: 

HEAVIEST SNOvF ALL : 

DEEPEST SNOv ON THE GROUND 
ON MAY 31, 1984 

GREATEST NU\1BER OF BRIGHT 
SUNSHINE HOURS : 

••• continued from page 28 

H~l lton that also recorded 75 mm 
of raln ln less than 6 hours. A 
f9N days I ater, an addltlonal 87 
mm f e I I at the sane I ocat I on. 
Sunshine was sparse across north-
ern Ontario by some 30 to 40 
hours. Despite the very wet weath-
er In the southwestern region, 
London received 58 more hours of 
sunshine than normal and 340 hours 
of sun provided the brightest June 
e ver at Hmi I I ton. 

Quebec 

June was coo I and wet over 

Canad I an CI imate Centre 
Atmospher I c En vl ronnent Ser vice 
4905 Duffer In Street 
Downs vi EM, Ontar Io 

Wt ndsor, ONT 
Alert, NWT 

Federlcton, NB 

21 • 3° 
-o. 7° 

34.9° 

Cape Dyer, NWT -10.5° 

Daniels Harbrur, NFLD 294.8 mm 

Frobisher Bay, NWT 39.4 cm 

Cape Dyer, NWT 10 cm 

Sachs Harbrur, NWT 510 hrs 

eastern Quebec. In contras~ near 
nonna I tanperatures and dr I er 
weather preva 11 ed over the western 
areas. f'Jean tanper atures were 
nearly 3° be I ON norma I at Ba I e 
Comeau where the month I y average 
of 11.2° equalled the record-ION 
va I u e for J u n e set i n 1 9 7 2. E Is e-
where, rrean tanperatures ranged 
fran 19° at Hui I to 6° in Northern 
Quebec. Except for Gaspe and the 
I ONer North Shores, prec i p I tat Ion 
was near normal. Blanc Sablon 
rece lved the most, where 186 mm 
set a record for June. Significant 
ralnfal I was recorded at Montreal 

Hours o f br ight sun shine r anged 
fran abrut 125 per cent of norma I 
a I ong t he I ONer St . Lawrence Va I I ey 
to 79 per c ent o f normal at 
Natashquan. 

Atlantic Provinces 

At lantic Canada experienced wet 
and slightly cooler than nonna I 
weather dur Ing June. fl'ean tanpera-
tures were belcw norma I thrrughout 
most of the East, but there was a 
reoord-break Ing wa r m spe I I dur l ng 
July 9th-13th. The readings reached 
Into the I°"' th l rtles at ma ny I oca-
t Ions; at Fredericton, 34. 9° was 
only 1° shy of t he Jun e r ecor d. The 
unusual warmth coinc i ded wit h t he 
vis It of the Ta I I Sh i ps t o Ha I l f ax, 
help Ing to make this eve nt a t rane n-
dru s success. Dur Ing the 3rd week o f 
June,· damag Ing frost o caJr red i n the 
Mar It Imes as the tanperatures dr q)-
ped to record I°"' valu e s; corn and 
tobacco suffered freeze danage. 
Precipitation was excess ive, the 
anounts ranged fran 156 per cent o f 
normal at Saint John to 45 per cent 
of nonna I at Moncton. At Sa 1 nt John, 
241 mm of rain proved to be of re-
cord prq:,ortions. SnONfal I, a rare 
ocOJrrence in June, f e I I in parts of 
Cape Breton on June 4. Bo th 
Shelburne and Sable Island rece ived 
record amounts of sunshine, 283 and 
262 hours respective ly . June was 
rather du I I In Newfound I and, hours 
of bright sunshine were belcw normal 
i n most locations. 
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BRITISH COLUMBIA 

.ABB OTSFORD 14.3 -0.4 2B.1 3.8 0.0 0 73.2 113 0 10 153 
ALERT BAY 11.6 - 0.7 i9.4 5.2 0.0 0 52.1 79 0 10 X 
BLUE RIVER 13.0 -0.9 27 2 -2.7 0.0 0 126.3 14 7 0 16 184 
BULL HARBOUR MSG -0.8 MSG MSG 0.0 0 95.4 123 0 13 X 
BURNS LAKE 

CA PE ST . .i.AMES 10.5 -0.l 15.6 7.1 0.0 0 124-.8 171) 0 16 X 
CAPE SCOTT 10.9 -0. 3 16.7 5.8 0.0 0 148. i 14-1 0 15 X 
CA STLE GAR 15.2 - 1.7 31 .8 3.2 0.0 0 106.3 185 0 11 209 
CO MOX 14.4- - 0.6 25.0 6.2 0.0 0 39 .7 11 3 0 8 X 
CR.AN BROOK 13.4- - 1.5 28.6 - 1.3 0.0 0 76.8 17 4- 0 10 274 

DEASE LAKE 9.7 -0.7 20.7 - 1.4- TR 0 51.2 117 0 12 188 
ETHELDA 8.A Y i 0.6 - 0.7 18.4 2.2 0.0 0 245.7 195 0 16 X 
FORT NELSON 14.6 0.2 26.3 3.4 0.0 0 102.0 14-8 0 11 227 
FORT ST . .iOHN 13.0 -0.5 2 4-.0 3 .2 0.0 0 95 .2 14 0 0 9 X 
HOPE 15. 3 -0 .5 29.1 5.6 0.0 0 83. 1 128 0 8 150 

KA MLOOPS 17. 3 - 0.7 30 .0 4.8 0.0 0 31.7 106 0 9 225 
KELO WNA 15.6 -0 .5 29.7 2.2 0.0 0 38.6 151 0 8 219 
LANG.AR.A 10.9 0.8 14.7 6.9 0.0 0 129.0 145 0 19 X 
LYTTON 17.2 - 0.8 32.6 6.7 0.0 0 33.8 184 0 8 206 
MACKENZIE MSG MSG MSG MSG MSG MSG MSG MSG MSG MSG MSG 

MC,NNES ISLAN D 11.8 - 0.2 17.0 7.0 0.0 0 194. 1 159 0 18 X 
MERRI' ISLA ND 15.2 - 0.3 22.9 8.1 0.0 0 45. 8 103 0 9 195 
PENTfCTON 16.2 1.0 3 1.0 1.1 0.0 0 38.9 141 0 5 210 
PORT ALBERNI 14-.0 - 0.3 26 .5 3.2 0.1) 0 33.1 86 0 10 158 
PORT HARDY 11.3 - 0.5 19.7 3 7 0.0 0 77 .0 109 0 12 167 

PRINCE GEORGE 12.4- -0.5 25.6 1. 1 0.0 0 66.5 99 0 13 231 
PRINCE RU PERT 10.7 0.0 16.2 3.5 0.0 0 146.2 117 0 15 136 
PR INCETON 13./ - 0 .B 29. l - 1.6 0.0 0 4-5.6 172 0 8 21 0 
QUESNEL 13.7 - 0.3 27.1 0.8 0.0 0 47.2 75 0 11 X 
REVELSTOKE 16.2 0.4 30. 3 2. 3 0.0 0 54-.6 82 0 10 2 14-

SANDSPIT 11.!> - 0. i 16.5 5.7 0.0 0 85. 0 164 0 16 15 1 
SMITH ERS 11.7 - 0.8 26 .0 1.2 0 .0 0 18.4 46 0 8 217 
STEWART 
TER R.A CE 12.2 - 1.5 25.0 6.4 0 .0 0 4- 5.2 106 0 11 180 
V ANCOvVER HARBOUR 15.0 25.6 9.2 0.0 0 94.8 0 9 X 
V ANCOUVER INT'L 14-.7 - 0.4- 25.4- 7.4 0.0 0 69.0 153 0 8 187 
VICTORIA GO NZ, HTS 13.1 22 .1 7.0 0.0 0 37.6 0 6 24- 2 
VICTORIA INT'L 13.8 -0 .5 23.5 6.0 0.0 0 46.4 160 0 7 22 1 
VICTOP.I.A MARINE 11.9 - 0.6 19.5 4.2 0.0 0 4-6 .8 196 0 7 X 
WILLIAM S LAKE 12.0 - 1.0 24-.5 1.2 0.0 0 68.2 151 0 12 235 

. 
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YUKON TERRITORY 

71 BURWASH 9. 6 -0 .7 23.0 -3.0 0.0 
192.5 DA WSON 13.5 -0 .7 28.3 -1.3 0.0 

93 X MA YO i4-. 1 0 .7 26.0 0 .7 0 .0 
X WATSO N LAKE 12.0 - 0 .7 22.4- 0.5 0.0 

WHITEH ORSE 11.3 -0 .7 21.8 -1.3 TR 

22 4.3 
213 .0 

NORTHWEST 
TERRITORIES 

86 94.7 
107.2 

284 14-0.1 ALERT - 0.7 0 .3 7.0 - 10.0 6 6 
BAKER LAKE 5.8 1.7 23 .5 - 1.5 TR 

87 24-7.8 CAMB RIDGE SAY 4.6 3. 1 19 .4- -3. 1 TR 
220.5 CAPE OYER I.I 0.9 12.9 - 10.5 8 .0 

a 102.2 C.&;PE PAR RY 3.6 2 .0 18.5 - 4-.0 0.2 
149.4 

67 90.2 CLYDE 1.8 i.2 12.8 -7.0 13.8 
COPPER MINE 4 .9 1.1 22.4 - 3 .5 2.0 

88 53. 1 CORAL HAR BOUR 3.2 1.1 17.5 -7.1 6.3 
81 79 6 EUREKA 3 .4 1.6 14-.8 MSG 6.6 

2 17.2 FORT RELIANCE 10.8 1.3 23 . i '0 .8 0.0 
77 55.9 

MSG MSG FORT SI MPSON 15.7 1.1 28. / 1.5 0.0 
FORT SMITH 14.3 0.7 26.9 0.3 0.5 

187.3 FROBISHER B.A Y 3.6 0.2 14.7 - 7.4- 3 9.4 
a 85. 1 HALL BEACH 2. 1 2. 1 13.3 -8 6 7.6 

80 71.6 HA Y RIVER 12. 3 0 .4 28.4 2.0 0.0 
a 121. 4 

97 199.7 INUVIK 13.5 3 .4 26. 1 -0.1 3 .4-
MOULD BA Y 1.8 2. 1 9 .4- - 6.9 0.0 

89 169.0 NORMAN WELLS 16.5 2.5 27.5 0.8 0.0 
90 218.7 PONO INLET . 

a X RESO LUTE 1.1 1.7 10. 1 -8 .0 0.8 
128 .8 

99 66.9 SACHS HARB OUR 6. 1 4-.2 16.0 - 3.5 TR 
'rELLO WKNIFE 13.7 0.8 23.3 1.5 TR 

86 196.9 
88 1B7. / ALBERTA 
94 159 .3 

94-.7 BAN FF 11.7 0 1 27.5 - 1.5 0.0 
BR OOKS 15.5 - 0. i 36.0 1.5 0.0 

79 10 I.B CALGARY INT'L 13.8 0. 3 30 .2 2.3 0.0 
88 14 7.7 COLD LAKE 15.5 1.0 33.9 3.0 0.0 
86 126 .9 CORONA TION 14. 0 - 0 . 4- 34-.1 2.3 0.0 

181.7 
83 185.0 EDMONTO N INT'L 14.0 - 0. 1 30.0 0.6 0.0 

EDMONT0 N MUN. 15.5 0.4- 30.5 5.5 0.0 
EDMONTON NAMAO 14.6 - 0. 1 29. 1 3.4- 0.0 
EDSON 12.2 -0. 3 27.2 - 0.7 0.0 
FORT CHIPEWYAN 14.2 0.0 27.5 0 .0 0.0 

X • not observed * • normal missing. 
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0 59 .3 150 0 
167 56 9 138 0 

39 0 67.4 171 0 
123 25.3 15 1 0 

0 63 .6 237 0 
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0 4-8.9 132 0 
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0 70.6 4 20 0 
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FORT MCMURR.A ( 15.3 1. 3 29 .6 , .3 0 .0 0 77 .6 121 0 9 3 03 
GR.ANOE PRAIR IE 13.5 -0 .2 2 6.0 1.5 0 .0 0 108 . 8 155 0 10 275 
HIGH LEVE.L 14.2 -0 .2 28 .0 0 .5 0 .0 0 105.3 14 7 0 10 286 
J.A SPER 12.0 -0 .4 25.4 -2 . l 0.0 0 59 .4 108 0 iO 215 
LETti8RIDGE 15.2 - 0 .2 33 .5 0 .4 0.0 0 50 .7 65 0 6 X 

Mf,Di CINE H.A T 16.3 -0. 3 38 .2 3 .9 0.0 0 51 .6 8 1 0 6 311 
PEA C.L RIVER 13 .7 0 . 0 25. 1 2.0 0.0 0 120.5 202 0 10 X 
RED DEE.R 13 .0 - 0 6 30 .9 2.3 0 .0 0 · 57, 1 68 0 8 X 
ROCK( MTN HOUSE. 12 .6 - 0 .2 26.5 -i.3 0 .0 0 69 . 1 66 0 9 X 
SLAVE L.A KE 13.6 0 . 0 25.4 2.3 0.0 0 60 .3 62 0 12 306 

SUFflf.LD 16.4 36.5 2. 8 0 .0 0 11 l. 6 0 9 266 
WH ITECOURT 13 .0 0 .3 26.4 0 .9 0 .0 0 96.1 105 0 11 X 

SASr<A TCHEW .A.N 

8RO.ADVIEW 16.0 0 .8 30 .3 - 0 .4 0 .0 0 46.6 79 0 11 296 
COLLIN S 8.A f 12.7 28 .4 - 1.6 0 .0 0 46 .9 0 10 268 
CR[[ LAKE. 14.0 0 .5 25.5 1.0 0 .0 0 67.8 106 0 10 319 
ESTEVAN 17 .2 0 .7 31.1 3 .9 0 .0 0 87.0 112 0 9 28 5 
HUDSON SA ( 15.4 29.7 2.3 0 .0 0 7 6.4 0 8 3 04 

KI NDE.RSLEY 15.7 0 .0 37. 2 4.5 0.0 0 97. 8 171 0 10 X 
L.A. RONGE i5.5 1. 5 3 3. 1 4 .4 0.0 0 56 .0 62 0 8 X 
MEADO W LAKE i5 .1 35.8 2. 3 0 .0 0 61.7 0 8 296 
MOOS E. J/. W 17.0 0 .4 35.5 5.0 0 .0 0 31.7 48 0 7 277 
NIP.A WIN 15.4 30 .7 3 8 0 .0 0 84.5 0 9 284 

NORTH 8.A TTLU ORD 15.5 0 .1 35.9 3 4 0 .0 0 108.4 180 0 11 MSG 
PRINCE. ALBERT 15.8 1.2 32. 6 4 .1 0. 0 0 94.8 137 0 8 293 
REGIN.A 16.6 0 .7 32 .8 3 .7 0 .0 0 36.0 · 4 5 0 7 274 
S.A SK.A TOO N 16.5 0. 8 35 .5 3 .2 0.0 0 70.0 119 0 7 X 
SWIFT CURRENT 15.5 0.4 36.6 4 .5 0.0 0 7 4.7 99 0 9 273 

URANIUM CiT1 13 .9 0 .4 24-.4 3 .4 0.0 0 40 .1 114 0 9 X 
WYNYARD 15.6 0 .2 30 .7 1.9 0 .0 0 67 .7 92 0 9 268 
YORKTO N 16.0 0 .5 29 .8 0. 4 0 .0 6 89 .5 127 0 8 30 1 

MANITOBA 

BISSETT 16.2 0 . 8 29 .5 2.3 0 .0 0 205.0 23 6 0 13 245 
BR.AN DO N 16.4 0 . 3 30 .8 1.7 0 .0 0 52: 1 68 0 12 X 
CHU RCHILL 7.4 1.2 32.2 - 1. 1 TR 0 3 4.5 79 0 9 222 
DAUPHIN 16.6 0 .8 29 . 1 - 0 . 3 0 .0 0 12 3 8 14 3 0 7 267 
GILLAM 13.0 2. 1 31. 4 - 0. 3 0.0 0 45.2 80 0 9 MSG 

C.I MLI 16. 7 2 8.0 4.1 0 .0 0 103 .6 0 10 281 
ISL.AN D LAKE 14. 6 O.b 29.~ 1.8 0.0 0 101. 3 158 0 10 MSG 
l (NN LAKE 14.1 1.6 35.2 - 1. 1 0 .0 0 42.7 63 0 9 282 
NOR W A 'r HOUSE 15. I * 28.5 0 .4 0 .0 0 44.6 0 6 MSG 
PI LOT MOUND 16.2 0. 0 30 . 6 4.3 0 .0 0 8 3. 8 106 0 11 MSG 

MSG• Kissing 

JUNE 198_. 

T emperoture C 

<1) 
C 
..c 
rn u C 0 
::, co (/) .-- • ..c 0 C7I ·.: cu 

.t:, CD 

"' 0 >-
E 0 ... 0 
0 V z V .... .... 
0 C7I 

V 
0 

E ... 0 0 -z • E 0 
C 

STATION 0 ....... VI 
.!:: E u 0 
V - E u E C E ... 
<1) ::, ::, 0 0 ... E E - z 

C <U -0 = X C 0 0 <U 0 C 
0 Vl 

111 95., PORT AGE LA PRAIRIE 17.6 0 . 6 3 1.0 5 .3 0 .0 0 

* 133.2 THE PAS 15.7 i.3 31.2 3 .9 0. 0 0 
94 112.4 THOMPSON 13.9 i .7 3 1. 4 -1.8 0. 0 0 

* 180. l WINNIPEG INT'L 17. 0 0.2 30.1 3.2 0.0 0 
101.4 

ONTARIO 
112 77 .7 

127.9 
146.3 ATIKOKAN 12.8 - 1.7 28. 6 0 .1 0.0 0 
164.2 EARLTON 15.2 0 .0 2 8. 1 1.6 0 .0 0 

111 131.4 GERALDTON 14. 3 28 .2 3 .0 0 .0 0 
GORE BAY 15.2 -0 .4 25 .9 4.6 0. 0 0 

* 75. 7 HAMIL TON RBG 19.5 32. 3 7.0 0 .0 0 
150.9 

H.AMIL TON i8 .6 0.7 30.5 8 . 3 0 . 0 0 
K.A.PUSi<ASIN G 14.6 0 .5 26.8 1.0 0. 0 0 
KENO RA i7. 1 1.0 28.5 '4-.9 0. 0 0 
KINGSTON 17.2 0 .8 29 .0 4.0 0. 0 0 

100 77.9 LANSDOWNE HOUSE 14.3 0 .8 30.4 MSG 0. 0 0 

* 164.4 
120 124.2 LONDON 19 .1 1.2 30.5 7.5 0.0 0 
94 49 .7 MOOSONEE 11. 3 - 0 .6 25.9 - 1.5 0.0 0 

s 87. 8 MOUNT FO REST i 6 .3 0 .6 28 .0 3.8 0.0 0 
MUSK OK.A 16. l 0 .2 30 .6 1.8 0.0 0 

90.4 NORTH B.A i 15. 8 0 .1 26.4 2.8 0 .0 0 
91 .0 

* 98 .3 OTT A WA INT'L 19 .0 - 1.3 32. 6 5.2 0 .0 0 
97 60.5 PETAWAW A 16.7 0.4 32.4 2 .5 0 .0 0 

* 8 5.6 PETERBORO UGH 16. 8 0 . 1 29.7 1.9 0 .0 0 
PICKLE LAKE 15.0 1. 1 29.5 0.9 0 .0 0 

94.2 RED LAKE 15.4 0 . 3 28.1 I. 9 0 .0 0 
112 82.4 
97 65.7 ST. CA THARINES 19. 6 1.1 31.5 8 .0 0 .0 0 

73 .4 SARNIA 19.5 1.7 3 1.0 8 .6 0 . 0 0 
97 94.3 SAU LT STE. MARIE 14.5 0 .1 29. 8 0 .6 0 .0 0 

SI MCOE 18 .7 0 .7 30. 3 8 .0 0 .0 0 
120.9 SiO UX LOOKOUT 15.7 0 .5 28 .5 4.4 0.0 0 

92 82 . 1 
104 73 .8 SUDBURY 16.1 0 .1 29.0 4.2 0. 0 0 

THUNDER BAY 14. 1 0. 1 28 .4 2. 3 0. 0 0 
TIMMINS 14. 6 0. 0 27.2 0.0 0.0 0 
TORONTO 19.7 3 0. 6 9.8 0.0 0 
TORONTO INT'L 18.2 0 .5 3 0.7 6.4 0 .0 0 

96 71.5 
70 .2 TORO NTO ISLAND 18.2 30.5 8.3 0 .0 0 

95 3 23.7 TRENTON 18. 1 0 .3 29 .9 3 .1 0.0 0 
98 61.6 TROUT LAKE 15.3 3.3 27.5 2.0 0 .0 0 

163.5 WA TER LOO- WELL 17.8 0.7 29 .5 5.8 0 . 0 0 
WAWA 12. 8 27. 1 0 .0 0 .0 0 

96 61.2 
117 .9 WIARTON 15.9 0.3 28.5 3.7 0 0 0 

107 130. 8 WIND SOR 21.3 1.6 33 .1 10.5 0.0 0 
89 .9 
71.1 

X • not observed * • normal missing . 
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94.5 125 0 12 
74.7 119 0 9 
48 .4 66 0 8 

227.9 285 0 13 

135.5 138 0 12 
116.4 130 0 15 
142. 1 0 15 

10'4-. 8 180 0 11 
122.5 0 11 

172.3 248 0 10 
199.7 236 0 1'4-

· 158.2 190 0 12 
45 .4 59 0 3 
97.0 119 0 13 

143.8 195 0 8 
175.4 223 0 16 
115.8 134 0 9 

71.1 87 0 8 
127. 8 150 0 14 

56 .6 77 0 4 
57. 8 61 0 6 
36 .9 57 0 3 
97.4 111 0 12 

132.8 153 0 11 

132.0 176 0 a 
128.4 156 0 7 
107.3 129 0 11 
120. 6 !69 0 8 
120.6 132 0 15 

178.0 215 0 12 
120 .7 158 0 13 
2 16. 1 241 0 14 
53.7 0 5 
48. 1 72 ,) 6 

53 .8 0 0 
134.3 2 11 0 3 
10 6 6 0 12 
121. 6 164 0 9 
137.7 0 14 
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,57.8 65 J 7 
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0 

• 7.8 
84.l 

136 2 
57 C 

161. 1 
99. / 

113 2 
8 6 3 
23 . .3 
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LONGWOOOS 
NEAR LONDON-
ONTARIO 

DORSET* 
MUSKOKA-
ONTARIO 

CHALK RIVER 
OTTAWA 
VALLEY-
ONTARIO 

MONTMORENCY 
QUEBEC CITY-
QUEBEC 

KEJIMKUJIK 
SOUTHWESTERN 
NOVA SCOTIA 

Longwoods received strongly acidic rain on July 9 and 
July 11 with pH readings of 4.0 and 3.8 respectively. 
The rain on July 9 was associated with air which came 
from Michigan and Ohio while the rain on July 11 was 
produced in air which passed over Wisconsin and Michigan. 

Air which passed through Wisconsin, Michigan, Ohio and 
south-central Ontario brought strongly acidic rain with a 
pH reading of 4.2 to Dorset on July 10. Information on 
the rainfall for the rest of the week was not available. 

On July 10 and July 11 Chalk River received strongly 
acidic rain with pH values of 3.9 and 4.1 respectively. 
The air on July 10 came from Michigan, Ohio ·and central 
Ontario and the rain on July li was associated with air 
which passed over· Michigan, southern Ontario and the 
Sudbury basin. Air which -passed through northwestern 
Ontario brought moderately acidic rain with a pH of 4.6 
to the region on July 12 and strongly acidic rain with a 
p~ reading of 4.2 on July 13. On July 14 .a small amount 
of- strongly acidic rain of pH 4.0 was produced in air 
which originated in Wisconsin, Michigan ~nd central 
Ontario. 

Montmorency received strongly acidic rain with a pH 
reading of 3.7 on July 8. This event was associated with 
air which passed. over northern Ontario and northern 
Quebec. Information for the rainfall for the rest of the 
week was not available. 

Air which came from the southeast off of the Atlantic 
Ocean brought a large amount of slightly acidic rain with 
a pH va 1 ue of 4. 7 to Kej i mkuj_.i k· on July 8. On July 11 
air which passed over s9uthern Quebec, Maine and off of 
the Atlantic Ocean brought strongly acidic rain of pH 
4.0 to the region. 

* Dorset data supplied by 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 that 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. 


