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A<a>SS TJE COUNTRY ••• 
Yuk011 and No. lhwest Territories 

Except f.or the Ht gh Arctl c, 
mean temperatures were be !°"' norma l 
throughout the North. Dur t ng earl y 
Decanber, the f I rst major outbreal--
of the Arctic air produced bltterl y 
co Id temperatures t n the Yukon and 
the Mackenzie District. The readi ngs 
p I ummeted to near -50° I n the cen-
tr a I Yukon; h<:Mever, by the end of 
the month the temperatures moderated 
constderably. Precipitation was 
var I ab I e across the North, rang l ng 
from 15 per cent of norma I l n the 
southern Yukon to 410 per cent of 
norma I over El I esmere Is I and. Only 
the eastern shores of Baffin Island 
received excessive sn<:Mfal 1. At Cape 
Dyer, more than 165 cm of snCM In-
creased the seasonal accumulatlon to 
nearly 395 cm. In the southern 
Yukon, a meager 10 cm of snCM on the 
ground was dtsappolntlngly !Ori' for 
cross-country ski Ing. 

British Collllllbla 
A large pool of Arctic a l r 

penetrated the ent I re provt nee, 
giving very cold and dry weather 
conditions. It wasn't untl I late In 
the month that this Arctic high 
pressure ce I I began to retreat and 
gave way to a ml Ider temperature 
regime, but not before many new 
monthly temperature, precipitation 
and sun sh t ne records were broken. 
Month I y mean temperatures were as 
much as 8° bel ON norma I wl th n I ne 
I ocal !ties establ lshl ng new record 
I°" va I ues for the month. In many 
areas In the south, th Is was the 
coldest Decanber on record. With dry 
a Ir over the prov I nee, maj or i ty of 
sites received only 40 to 50 per 
cent of their normal preclplta-tt.on ; 
for many, this was the driest Decem-
ber on record. Sunshine hours f or 
-the month were a I so h I gh, wt th no 
less than ten stations Indicat i ng 
the Ir sunn I est December ever. Port 
A I bern I, on -the wesi co~s t o f Vt)n-
couver Is I and, had more t han t hree 
t Imes the Ir nonna I sun sh l ne f or t he 
month. 

C dl•I ana a 
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PER CENT OF NORMAL 
PRECIPITATION 

DECEMBER , 1983 
% 

TOTAL PRECIPITATION 
DECEMBER , 1983 

mm 

Prairie Provinces 

It was a bitterly cold month 
everywhere. tJean temperatures were 
as much es 12° below normal and many 
comrruntttes recorded their coldest 
Decanber ever. The I owest tempera-
ture readings occurred before Chris-
tmas, frequently dropping In to the 
-40° range at night. CX!rlng this 
prolonged cold snap many tErnperature 
records were broken. Only during the 
last week of the month the tErnpera-
tures f Ina I ly moderate to above 
norma I va I ues. The . co I dest ml n lmum 
temperature recorded In the south 
was -42.6°, at Swift Current on 
Decanber 23. But farther north the 
temperatures at Cree Lake dropped to 
-45.6°. With the exception of a 
sma 11 area In southern Alberta and 
northeastern Man I tob a, snow fa I I 
amounts were be I ow norma I, genera I ly 
I ess than 10 cm. 

Onterlo 
Frigid cold and heavy snowfal I 

contro 11 ed Ontar Io's weather. Th Is 
was In sharp contrast with the balmy 
and virtual ty snow free weather In 
Decanber 1982. tJean temperatures 
were uniformly belc:M normal, ranging 
from 5 to 7 degrees below normal In 
Northwestern On tar Io to 2 to 4 de-
grees be I ow norma I In the South. 
Da t I y max t mums never rose above 
f reez l ng across the t«:>rth. On the 
mom Ing of DecErnber 19, the tempera-
tures plunged to -42° at Atlkokan -
the lowest reading this month. Both 
northwestern end southwestern re-
gt ons expert enced the Ir co I dest 
December In 25 years. Copious 
amounts of snow In the 100 to 150 an 
range fel I In the snowbelt areas; 
WI erton received the most, 197 cm. 
At Gore Bay, nearly 175 cm of snow-
f a I I proved to be the h I ghest for 
any wt nter month. The ent I re Pro-
v l nee was snO# covered t:,y Decanber 
31. In the Bruce Pen I nsul a end Mus-
koka area, a snow base of 65 to 85 
cm provl ded exce I I ent sk l l ng dur l ng 
the Christmas-New Year hot ldays. 

Quebec 
Much-be I ow norma I temperatures 

end heavy preclpltetlon hlghllghted 
the weether. Mean temperatures reng-
ed from 1° below normal et Gaspe to 
nearly 4° below normel et Val-d'Or. 
Pree l pl tetl on wes excess Ive a I most 
everywhere; at Sherbrooke, 182 mm 
was neer ty twl ce the norme I amount. 
Fol lowing stations experienced 
record-high precipitation (mm): 

(Cont'd on pg. 128) 
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E N E R G Y R E O U I R E M E N T 

Values equal % of normal 

........ 
More tha n or equal to 105% of no rmal · 

HEATING 
ENERGY REQUIREMENT 

FOR 
DECEMBER , 1983 

% 

( HEATING DEGREE DAYS) 

HEATING 
ENERGY REQUIREMENT 
(SEASONAL TOT AL TO 

END OF DECEMBER , 1983) 

(HEATING DEGREE-DAYS) 

DEGREE-DAYS TO Et«> OF DECOBER 

1983 1982 NCH4AL. 

BRITISH C0Lll4BIA 
Km1loops 1702 
Pentlcton 1577 
Pri nce George 2537 
Vancouver 1319 
Vi c tor l a 1348 

YtlCON TERRITIRY 

1532 
1475 
2174 
1233 
1257 

Whitehorse 3394 2918 
N<RllMEST TERRIT~IES 
Frobisher Bay 4229 
lnuvlk 41 18 
Yel lowknlfe 3256 

ALBERTA 
Ca I gary 2441 
Edmonton Mun. 2438 
Grande Prairie 2761 
SASKAlaEWAN 
Estevan 2331 
Regina 2506 
Saskatoon 2577 

MANITOOA 
frandon 2466 
Church I I I 3315 
The Pas 2580 
Winnipeg 2374 

ONTARIO 
Kapuskaslng 2490 
London 1542 
Ott awa 1741 
Sudbury 2091 
Thunder Bay 2230 
Toronto 1581 
Windsor 1627 

,, 
QlEBEC 
Bale Comeau 2270 
tJontreal 1687 
Quebec 1913 
Sept- Iles 2423 
Sherbrooke 1951 
Val-d ' Or 2347 

NEW BRUNSWla< 
Olarl o 1907 
Fredericton 1698 
tJoncton 1670 

NOVA SCOTIA 
Hal I fax 1345 
Sydney 1495 
Yarmouth 1377 

PRINCE EDWMD ISl.MI> 
Olar I ott e t own 1522 

NEWfOllll.A)I) 
Gander 1873 
St . John' s 1729 

4187 
4331 
3595 

2051 
2146 
2514 

2039 
2228 
2358 

2220 
3649 
2620 
2134 

2407 
1306 
1556 
1 ffi8 
2125 
1343 
1 1 1 1 

2254 
1509 
1774 
2447 
1790 
2207 

1982 
1622 
161 8 

1 317 
1494 
1356 

1520 

1879 
1699 

1532 
1403 
2246 
1195 
1238 

2913 

3802 
4081 
3283 

2109 
2218 
2474 

2089 
2258 
2333 

2272 
3384 
2577 
2190 

2400 
1464 
141 0 
1999 
2133 
1451 
1282 

2302 
1595 
1854 
1 311 
1957 
2305 

1873 
1 711 
1668 

1365 
1469 
1386 

1550 

1795 
1683 
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SNOWFALL 
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SEASONAL SNOWFALL 
TO END OF 

DECEMBER , 1983 
cm 

WATER EQUIVALENT OF 
SNOW COVER 

JANUARY 2, 1984 
mm 

SEASONAL SNOWFALL TOTALS <CM> 
TO END OF DEcaeER 

198:5 1982 NORMAL 

Whitehorse 38.2 72.6 69.4 
Yell01knlfe 74.8 69.3 78.7 
Prince George 49. 1 64.6 102.9 
Vancouver 0.1 o.o 20.3 
Edmonton Nam. 37.3 34. 1 53.5 
Ca I gary 43.5 29.8 56.5 
Regina 31.6 35.4 45.0 
Winnipeg 28.5 16.2 48.0 

Thunder Bay 84.9 54.6 79.3 
Muskoka 213.3 115. 1 116. 7 
Toronto 48.2 31.4 41.4 
Windsor 48.0 8.4 40.2 
Ottawa 146.8 23.2 81.7 
Montreal 150.2 15.4 81.7 
Quebec 170.6 59.8 124.4 

Fredericton 45.3 45.3 92.0 
Shearwater 74.2 38.6 47.2 
Olar I ottetown 65.3 102.3 97.0 
Goose Bay 333.8 105 .0 159.3 
St. John's 53. 1 32.2 90.7 

Snow Cover 

The amount of water which would 
result when snow Is melted, measured 
In ml 11 lmetres. 



5B ___________________ W_l_.->_ CHILL'-;F:-:ACT=:~=------ --------------

But how cold does It ree I ly 
fee I? Neer I y everyone Is ewe re of 
how much colder It feels outdoors 
on e wt ndy dey es cOOl)ered to when 
there Is no wind, pertlculerly In 
the wl nter. Th Is apparent 'co Id-
ness' Is due to the more rep Id 
coo It ng ef feet produced by the 
w Ind to make It fee I co Ider thrrn 
It really Is. The combined effect 
of wl nd end I ow temperetures Is 
experienced by most Q,nedlens In 
Just ebout every pert of Q,nedo. 
The effect cen produce serious end 
often dengerous conditions. 

Wind Chlll Factor ts e 
measure of the canb t ned ch t I I t ng 
e f feet of wl nd end tempereture. 
Although the actuel celculatton of 
the factor ls besed upon hCM fast 
wl I I water cool with the combtna-
t ton of I CM temperature end wt nd, 
t t hes been found to be eque I ly 
eppl tceble to the cool Ing effect 
exp er I enced by the hunan body end 
by en Inanimate object. 

The edvantege of VI nd 01111 
Factor Oler other meesurements 
methods I s that It represents a 
reel rate of cooling, In other 
words hCM fest en object cools. 
For exm,ple, the canblnetton of a 
specl fl c temperature end wt nd 
speed can be re I ated to hCM fest 
exposed flesh wt I I freeze. On the 
everege the velue of 1625 watts 
per square meter represents the 
condition where exposed flesh wt I I 
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freeze. 
t I on of 

It also gives an lndlce-
how d I ff I cu I t I t I s to 

me Intel n an object, for examp I e a 
house, ate given temperature. 

In the past It has been can-
mon prectlce to use an equivalent 
temperature Cw Ind ch I I I tempera-
ture) to re I ate w 1 nd and tempera-
ture. Unfortunately the values 
obtained by this method often have 
been beyond the experience of most 
people. For example, -50°C occurs 
In reletlvely unpopulated areas of 
Canada. More Importantly the equi-
valent temperature stll I does not 
re I ate to the comb I ned ef feet of 
wind and temperat ure on the ht.man 
body. It also Is too easl ly con-
fused wlth the actual temperature. 

EXNA.ES OF TtE EFFECT OF Wlr«> 
CHILL FACT~ 

1. Water w I I I freeze rrore 
quickly at high wind chi I I factors 
than at ICM• 

2. The ability of an engine 
block heater to keep a car engine 
wenn decreases wt th I ncreas t ng 
wt nd ch 111 factor. 

3. The length of time a car 
can be left turned off before 
reaching the surrounding air temp-
ereture decreases with Increasing 
wtndchlll factor. 

4. With Increasing wind chi I I 
factor there Is an Increase In the 
fuel needed to heat buildings, 

- WIND CHILL COOLING RATES-
(Watts Per Square Meter) 

-5 -10 -15 -20 -25 

partlru l arly when the bul I ding l s 
poorl y Insulated. 

5. Exposed flesh freezes more 
rapidl y with higher wind chl I I 
factors. 

EXNf>l.ES OF WIND CHILL FACT~ 

Wind Chlll 
Factor 

Comments 

700 Conditions consider ed 
canfortable when dressed 
for skiing 

1200 C.Ondltlons no longer plea-
sant for outdoor activi-
ties on overcast days 

1400 C.Ondltions no longer plea-
sant for outdoor activi-
ties on sunny days 

1600 Freez t ng of exposed sk t n 
begins for most peop I e 
depending on the degree of 
activity and the amount o f 
sunshine 

2300 C.Ondttlons for outdoor 
trave I such as walk Ing 
become dangerous. Exposed 
areas of the face free~e 
In less than 1 minute for 
the average person 

2700 Exposed f I esh wl 11 freeze 
within half a minute for 
the average person. 

The u n i ts of Vt n d Ch 1 I I 
Fac~or are watts per squar e 
meter. 

-30 -35 -40 -45 
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~ATIER RADAR IN Tt£ ATMOSPtERIC ENVIROtlENT SERVICE 

by 

Weather radars ~eve been pert 
of the Atmospher I c Env 1 roment 
Service <AES) weether observing 
systen for many yeers. ~centl y, 
five new redars were added to 
bring the network total to fl f-
teen. A prognm 1 s underway to 
equ Ip a 11 radars wl th e caf1'.)uter 
based system to control the radar 
operation, dig Itel ly process end 
record the observetlons and trans-
mit the 1nformetlon to renote user 
I ocet1 ons. Th 1 s edvencement wt I I 
prov I de not only better and 1 n-
creased serv Ices, but more rep 1 d 
end greater access 1 b 111 ty of the 
Information to en Increasing 
nll?lber end variety of users. 

From the weether servl ce 
standpoint, the radar 1s a renote 
sensing Instrument which provides 
I n format I on cancer n Ing the I oce-
t I on, extend end Intensity of 
h yd rometeor targets In the e1mos-
phere out to e nom Ina I rad I us of 
about 250 km from the radar s I te. 
Preclpltatlon ln the form of rein 
and/or sn<M and hell ts of prlncl-
pel Interest. Under certain cir-
cumstances and wl th some spec I e I 
radars (Doppler type) clear air 
phenanena end 1 nstantaneous ve Io-
c It I es of the targets can also be 
detected end measured. ~st weath-
er service radars do not ordinari-
ly detect clouds that ere not 
producing rain, or even very I lght 
drtzzle beyond short ranges. 

The radar systen cons I sts of 
a radio trangnltter, a directional 
antenna end e receiver operetl ng 
In the frequency range of 3,000 to 
10,000 MHz <wavelength of 10 to 3 
cm). AES radars operate In the 
midrange at about 5,600 ~z (5 
cm). Short pulses of el ectromag-
netl c energy ere trensnl tted from 
the radar end directed ln e very 
nerrow con 1 ca I bemi (1 degree) 
where they tr eve I through the 
e1mosphere et the speed of 11ght. 
Between tran9'Tl I tted pulses the 
radar receives the reflected waves 

C.L. Crozier 
Atmospheric Envlrorment Service 
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TURQUOISE 

RAIN RATE 
mm/ h 
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GREEN f){}f : 
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40 km RINGS 

MAXIMUM INTENSITY 
ABOVE 1 km 

WWH 
2314z 

Fig. I Example of e weather radar display on a video screen. 

from any targets encountered. The 
renge to the target ls determined 
by measur 1 ng the time between the 
trensnlsslon of the pulse end the 
detect I on of the ref I acted wave 
when It err Ives beck et the reder. 
The pointing engles of the htghly 
dl ,rectlve entenne determl nes the 
targets direction fran the radar 
s I te. By meesur Ing the s I gnel 
power wl th the receiver, the t n-
tenslty of the target can be esti-
mated without knCMlng the targets 
exact canpos It I on. 

The cOfll)uter processes the 
I nfonnatt on to produce p I ctures of 
the geograph I ca I d I str I but I on of 
precipitation and precipitation 

Intensity around the radar site 
out to ranges of 250 km• By scan-
ning the antenna contlnuously In a 
horizontal plane end elevating It 
et the corr1)1etlon of each revolu-
tion by the width of the besn, the 
space volume around the radar site 
cen be fully scanned w1thln e 
period of about 5 minutes, provld-
1 ng sets of date descr I b Ing se-
quent I e I ly the distribution of 
precipitation In time. By corr1)er-
l ng sets of date, the mot I on end 
changes In stonn deve I opment cen 
be monitored nearly contlnuously. 

There are three me 1 n erees In 
which redars ere uttltzed for 
meteorolog1cel purposes: weather 
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enelyses end prediction, hydro-
logl cel eppl !cation end reseerch 
I n c lood end preclpltetlon phy-
s ics . Forecest meteorologists use 
reder observations to map ereas of 
prec Ip I tot I on, determ I ne I nten-
s I ty , deve I opment end mot I on, end 
then meke short term weather fore-
casts for pub I le, aviation, marine 

' , end l ndustr I a I Interests. Radar Is 
part I cu I er I y we I I su I ted to de-
tect, I ocete and I dent I fy severe 
weather areas assoc I ated wt th 
thunderstorms end tornado produc-

1 Ing storm systems. t+(drologlsts 
can use radar observations to aid 
In production of flesh flood warn-
ings. A unique feature of the 
radar Is the eb 111 ty to v I ew pre-
c Ip I tetl on over large areas almost 
cont I nuous I y, even over mount a In-
ous and water areas where rain 
geuges ere d If f I cu It to I ocete. 
Weether redars et present can 
provide ereel mappings of precipi-
tation l!Tlount with slgnlflcent 
eccuracy. Ski I lful use and lnter-
pretatl on of the observetl ons In 
conjunction with a smal I number of 
precipitation gauges, can provide 
hydro I ogl ca I data wh I ch Is more 
accurate and of more benefit than 
data obtained by any other means. 

Rader Is used to Improve our 
know I edge end understand Ing of 
preclpltetlon generating processes 
In the a1mosphere. Flnely detailed 
structures of storms con be quan-
titatively observed at al I heights 
without the risks or disturbing 
effects Involved by piecing an 
observation pletform In the storm. 

I ntens I ty of the prec Ip I ta-
t I on Is determ1 ned by measurement 
of the power scettered beck to the 
radar receiver from the target. 
The power depends on the numbers, 
sizes and nature of the precipita-
tion particles. Fortunately nature 
tends to behave In an organ 1 zed 
fashion and emplrlcal relatlon-
sh I ps have been deduced wh I ch on 
aver age re I ate the r edar measure-
ments to respect Ive snow fa I I and 
ralnfal I rates quite wel 1. Pre-
cipitation rates can be estimated 
et e point within a factor or two 
or better. Better eccurec1 es are 
achievable by tntegrettng observa-
tions over a period of time. Know-
I edge of the spetl e I var 1 ab 111 ty 
of the precipitation al lows more 
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Fig. 2 Locations of radars In the AES national network . 

accurate estimates to be made over 
larger areas such as watersheds or 
dra I naJe bas Ins. 

The AES radar progrm Includ-
es the development of a system to 
autornatlcal ly control the radar 
antenna scanning sequence to pro-
v I de 3-0 observat Ions t n space, 
and the processing, recording and 
transnlsslon of data to the users. 
Signal returns from precipitation 
echoes are processed by dedicated 
COOl) uters to 1mmed I ate ly produce 
graph I c d I spl eys of those echoes 
for use within the AES and by 
other users. The radar observa-
tions are simultaneously stored on 
d I g I ta I mag nett c tapes for other 
I ater research, deve I q:>ment, In-
vest l gatl ve, and analysts uses. 
One form of display Is the pl an 
pos I ti on I ndl cetor d I splay (PP I> 
or radar echoes as shown tn Figure 
1. Echoes observed in a layer near 
the ground are overlaid on an 
outline map of the surrounding 
area. Computer process Ing can 

read t I y produce many other types 
of d I splay. 

Locations of radars In the 
AES natl ona I network are at the 
centres of the 400 km di aneter 
circles depleted in Figure 2. In 
the futtre as the AES comrruntca-
ttons network evolves, radar ob-
servatl ons can be comb I ned wt th 
other observations such as temper-
ature and wind fields, and satel-
1 t te data to prov I de more comp I ete 
and Integrated pictures of the 
cOOl)lex a1mosphertc behaviour. 

In 1984, the AES wt 11 tnstal I 
Its first Doppler radar systan 
near Toronto. Doppler radars pro-
vide information on the gnaf I 
scale tnstantenous velocities of 
air and precipitation particle 
motions within and around stonns. 
The radar and data wt I I be evalu-
ated for Its potential appl tea-
t Ions. The early detect I on of 
tornadlc storms with Doppler 
radars Is a very prornl s Ing poss l-
b 11 tty. 
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~ID RAIN: TIE ATMOSPtERIC PR06IWIE 

by 
Evelyn E. WIison 

Air Quality and Inter-Environmental Research Branch 

The earl ler Introductory 
artlcle entltled "Acid Rain" 
(October 1983 Month I y Supplement> 
brtefly outl tned the origin and 
effects of the I ong range trans-
port of a Ir po I lutents (LRTAP > t n 
general, and acid rain tn partl-
cu I er. The a1mospher t c pathway 
plays a partlClllarly significant 
role In the formation of acid 
rain. The prolonged transport of 
the mt I I Ions of tonnes of sulphur 
end n ltrogen compounds eml tted 
annually Into the atmosphere 
e I I CMS the t lme and exposure 
necessary for the chemlcel end 
physlcal conversion of these 
pollutants Into ecldlc compounds. 
These cOfll)ounds ere then rEmoved 
by precipitation scavenging end 
dry depos i tion processes end 
deposited onto dlstent receptor 
ecosystems, hundreds of kt lanetres 
dCMnwtnd. Across eastern North 
America, prevetllng weather condi-
tions permi t the large-scale move-
ment of these acidic pol lutents 
from their precursor sources tn 
1 ndustrtel lzed regions such es the 
Ohio Val ley, the ICMer Greet Lakes 
and the Sudbury eree, to sensitive 
I ekes and forests of the ,6ppa-
l ach I ans In the east and the 
Canadian Shleld In the north. As 
an Indication of the magnitude of 
the problem, In eastern United 
St ates, an estlmeted 36,000 squere 
kl lometres of I ekes end rivers ere 
et rt sk wh I I e In eestern Can ede, 
the comparative area Is 52,000 
square kl lanetres. 

Since the problEm of acid 
rein was first recognized In North 
America over e decade ego, e1mos-

. pher I c sc I entl sts are cont I nu Ing 
to exsn I ne and mode I the tr ens-
port, dispersion, transformation 
end removal processes of pol lu-
tants released Into the e1mos-
phere. Understanding these complex 
physlcel-chemlcal processes ts 
necessary to be ab I e to deft ne, 
quantify and predict the problan 

TOTAL EMISSIONS 

MAN-MADE 

DRY 
TRANSFORMATION 

SCAVENGING 
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LEGEND: 

MOST KNOWLEDGE D INTERMEDIATE LEAST KNOWLEDGE 

Current level of knowledge and understanding of the various links In the 
LRT,V:, source to receptor chain. 

In terms of source to receptor 
relationships. 

The current objective of the 
federe I LRTf\P Sc I entt f I c Progr sn 
be Ing conducted by Envl ronnent 
Canada 1 s to reduce wet sulphate 
loedtngs (I.e., emount of sul-
phates that ar~ deposited In pre-
c Ip I tetl on> tCMerds en Inter Im 
target of 20 kt logrems per hectare 
per yeer, end to veltdete end 
refine the edequecy of this target 
with respect to ecosystem process-
es. Towerds th Is goe I, the e1mos-
pher t c sclenttftc-techntcel pr~-
grem ecttvtttes cerrted out by th~ 
Atmospher I c Env I rorment Service 
ere ,directed et developtng the 
fol ICMI ng· capebl I tttes,: 

1) to measure (determine) wet 
and dry deposition with approrlate 
spattal and temporal resolutton, 
to within specified acruracles, 
and 

2) to model where emission 
re<ilctlons must be made to achieve 
the desired target loadtng, within 
specified accuracies. 

Over the next three years, 
high priority activities ere based 
on the current level of knowledge 
end understand Ing of the var I ous 
I Inks In the source to receptor 
pethwey shCMn In Fl gure 1. These 
activities are divided Into moni-
toring, model llng end processes 
and ere brlefly described here. 

j 
I 
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Since 1977, the Canadian 
Network for Sempl Ing Precipitation 
CCANSN>> has consisted of 55 
month I y stJnp I Ing s I tes ecross 
~nede. High levels of ecldlc wet 
deposition In eestern Cenede, 
moderete levels on the Peclflc 
coest end lat levels elsewhere 
ecross Cenede were observed. A 
del ly (event) stJnpl Ing ne'htork, 
the Air end Preclpltetlon Network 
CAPN), elso begen operetlons et 
the end of 1978 with stetlons In 
eestern end centre I Cenede, (9 at 
present) where selected air end 
prectpltetlon trece constituents 
es soc I eted wl th both dry end wet 
deposition processes were sm,pled. 
Recently, CANSAP end APN heve been 
combined Into e slngle network 
known as CH>MoN <Coned I en Al r end 
Pree Ip I tet I on r-bn I tor Ing Network> 
which begen del ly operation In the 
east th Is yeer end wt 11 short I y 
becane operetlonel In the west. In 
eddltlon to the operatlon and 
upgrade of the ne'htork, over tte 
next three years monttorlng pro-
grtm activities wl 11 Include: 1) 
operett ng e quel Tty essurence 
progrem, 2) detection of emtsslon 
changes end trends, 3) exlml In Ing 
h l storl ce I deta, 4) deve I op Ing a 
capebttlty to determine dry de-
posltlon routlnely, and, 5) as-
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sess Ing se I ected u. s. ne-htork 
dete. 

Atmospher 1 c Mode 11 Ing 

Spec I e I I y deve I oped tr~ ec-
tory and concentratt on - depos I-
t I on models take accoont of ix,lnt 
end regtonal sources, phystcal and 
chemtcet processes which occur In 
the etmosphere wht le ix,l lutants 
ere being transix,rted, meteoro-
loglcel date obtained from nation-
al weather networks, and finally 
knowledge of deposttton In wet and 
dry form. The models link sources 
with the receptors and, as the 
predlcttons are verified with 
field data, the models becane 
powerful tools In the development 
of em I ss l on reduct I on scenar I os. 
The current focus of the model ling 
progrtm Is on the eva I uatl on of 
source-receptor relationships, 
lmprovement of the stmul atlon of 
chemlcal reactions and scavenging 
and removal processes, the devel-
op,nent and operatlon of an Euler-
ten model and the expanslon of 
control strategy model I Ing. 

Atmospheric Processes 

The atmospheric processes 
research progran has focussed 
matnly on two groups of COOl)ounds , 
sulphur and nitrogen. The deposl-

t I on o f t hese po I I utants 1 n dry 
f orm can accarn t f or up to 50j of 
t he tota l m1ou nt deposited . ()-y 
deposition rreasuranent techniques 
were deve I oped, tested and CCfTP ar -
ed during the Nantlcd<.e studi es on 
the shore of Leke Er I e. Al rborne 
c I ood chem! stry measuranents have 
a I so been made at Nant I cd<.e and 
North Bay to Investigate ln-clood 
processes. EXJr Ing the next three 
years, the progrl!Tl emphasl s wt 11 
be on ln-clood oxidation and 
scaveng Ing processes, dry depos I -
ti on to forests and sn°"' , I arge-
sca I e tracer exper lments such as 
CAPTEX (Cross ,Appalachian Tracer 
Experiment}, episode analyses, 
se I ected measurement deve I ~ ent , 
and on establishing the relation-
ship of acid deposition In t-brth 
America to global scale geo-chemt-
c a I processes. 

In genera I, the atmospher I c 
LRTAP progran Is Intended to 
answer, ln the long-term, what 
types and quantities of a1mos-
pher I c po I I utants are be Ing de-
pos 1 ted to ecosystems from the 
a1mosphere, and f rom where they 
or lg I nate. The ac Id ra In ix,rtl on 
of the progran re I ates to su I p hur 
and nitrogen compounds transported 
over I ong d I stances. ~ec 1 ft c 
actlvltles such as CAPTEX and 
Eu I er l an mode I I t ng w I I I be d t s-
cu ssed In future articles. 

Lowest Offlclal Temperature by Province - •c 

Province Temperature Place Date 

Alberta -61.1 Fort Verml 111 on Jan. 1 1 , 191 1 
Brltlsh Columbla -58.9 Smith River Jan. 31, 1947 
Menltoba -52.8 Norway House Jan. 9, 1899 
New Brunswl ck -47.2 Sisson Dam Feb. 2, 1955 

Newfoundland -51.1 Esker 2 Feb. 1 7, 1973 
Northwest Territories -57.2 Fort Smith Dec. 26, 1917 

Nova Scott a -41 . 1 ~per Stewl acke Jan. 31, 1920 
Ontarlo -58.3 I roquo Is Fa I Is Jan. 23, 1935 

Prlnce Edwerd Island -37.2 KI I mah uma I g Jan. 26, 1884 

Quebec -54.4 Doucet Feb. 5, 1923 

Sesketchewan -56.7 Prince Albert Feb. 1 ' 1893 

Yukon Territory -63.0 Snag Feb. 3, 1947 
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SY~IS Of 30 DAY OUTLOOK FM JANUARY 1984 

At t he end of Decffllber the 
extent of Ice In the St. Lawrence 
River and Gulf of St. Lawrence wes 
about nonne I . Ma In I y new Ice hed 
spreed eastward from the River 
Into the Estuary . Ice wes we I I 
estebllshed In Cheleur Bay end Ice 
grCMth along the New Brunswick 

--coast end In Northunberlend strait 
had becane extensive. 

During January, Ice grCMth 
and spreed are expected to con-
t t nue to fol ICM nonnel patterns. 

By the end of January, th In 
f trst year Ice (30-35 an> wt 11 
predominate th southern and west-
ern sections of the Gulf lncludtng 
Northl.l1lberland Strait and O,aleur 
Bay. At that time the eastern 
I lmlt of the Ice In the G.Jlf Is 
expected to extend from Just 
southeast of Cllpe North through 

ICE CONDITIONS FOR: 

0 3 J ANU ARY 1984 
PREPARED BY 
IC£ FOACCAS TINO CENTRAL 
OTTAWA 

PUI Cl NT 
JC f-' ON i;_Ui.!.6.ill9!i._ 

f ] 10-30 

llllllll 40-60 

70-90 _,oo 
I· ·I 

western Cabot Strait end northward 
we 11 off the west coast of New-
found I and. The usue I leads a I ong 
the south coast o; hlttcostt 
Is I and, a I ong the north shore of 
the RI ver and Rt ver Estuary, and 
In northern Olaleur Bay should 
continue to be evident. Open water 
routes I nto west Newfound I and and 
east Nova Scotten ports Including 
Sydney wt I I continue through 
January. 

Very co I d temperatures a I ong 
the u,bredor Coast during the 
letter half of Decanber accelerat-
ed tee grCMth In the approaches to 
the Strait of Bel le Isle and 
southeast of St. Anthony. The tee 
grCMth and spread to Just north of 
the Ba I e Verte Pen I nsul a by the 
f I rst of January Is two to three 
weeks more advanced than nonna I. 
During January further southward 

.. ... . . 

-\- ON 
fifiW 

grawth end spreed ,,r o oxpocted t o 
be lntenntttent due to periods of 
southerly winds and_mt Ider temper-
atures. After mt d-month pert od I c 
congestion can be expected west of 
Fogo Is I and wt th ma Inly th In and 
new Ice I y Ing In Notre Dame Bay 
with thicker tee (30-40 cm) tying 
just to the north within the main 
pack. At the end of January, the 
southern and eastern ltmtt of the 
pack I s expected to extend from 
central Bonavt-sta Bay to about 65 
kl lometres east of Fogo Island to 
aboot 160 k I I anetres east of St. 
Anthony then northward at about 
190 k 11 crretres off the Labrador 
Coast. Ice conditions In the Gulf 
of St. Lawrence and t n the east 
Newfound I and waters are expected 
to be near norma I by the end of 
January. 
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Meny Canadians will r0T1ember 
1983 for having both a ml Id winter 
end a slfTlmqr of near perfect vaca-
t ton weather. The p I cture wa s 
sornewhot spolted however, by dts-
astr01Jsl y h~evy winter rains on 
the We st Coe st and a summer 
drought on the Prairies and In 
perts of Ontario ~nd Quebec. 

The '~w 1 nter wt thout a st t ng" 
lnclud d thre9 months of record 
warmth In sa.tthern CtJ nede and the 
highest meon t emperatures tn many 
southern Ont or to I ocet tons. Temp-
er aturas In south~rn Manitoba were 
the mt ldest ln over half a centt.ry 
In ~h Oe c~mber to February 
per iod. 

There w1' s a lso a renarkable 
l ock of snow with se~sonal accumu-
1 at 1 ems be i ng about ha If the nor-
ma I f rom Br I t I sh Co I um b I o to 
Quebec. ~a ny southern Ontar Io 
pl oces had the lowest seasonal 
snowfel I since records began and 
Montre~ l's seasonal sn~fal I of 69 
cm wes only 36 per cent of normal. 
Need i ess to say, On tar 1 o and 
Quebec had one of their worst ski -
Ing seasons In years. 

A b t g advontege of the mt Id 
winter was natlor-Mlde saving of 
heat t ng fue I In the hundreds of 
mt I I tons of dol I nrs. On the mt nus 
side, major storms plagued the 
West <bast and torrential rein 
caused d I sastrous mud s I I des north 
of Vancouver. 

The Atlanttc C.o~st also fared 
badly: during three days tn J~nu-
ary about 250 mm of ro In fe 11 In 
centre! Newfound lend causing ml I-
I tons of dol I ers of dmiage t n a 
dmi burst. Ice cover In the Atlan-
tic ~s more extensive t~on nor-
mill. The southern llmlt of pack 
tee normally reaching within 70 km 
of st. Johr' s, New f ound I end, ex-
tended over 320 km fart her south, 
t,emper Ing nav t gat I on 8S far t'.IS the 
Hibernia otlflelds. lea on t he 
Great Lakes was much below normal, 
however. 

After the mt Id winter, the 
s pr 1 ng ch 1 I I cs:ne as some th I ng o~ 
e surprise. It wa s generally cold 
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A REVIEW Of 1983 

by 
Amir Shabbar 

C-l,nadl an Cl lmate Cent re 

SHADED AREAS 
ABOVE NORMAL 

from the Rock I es to the St. Law-
rence Va I I ey and very wet fran 
southern Ontarlo to New Brunswick. 
The Prairies had bl lzzards as late 
os ml d-May when nearly 50 cm of 
sn<:M fe I I south of Reg t na t n one 
days - the worst in ha If a cen-
tury. ~ring tn Ontario arrived 
with a major snow storm, creating 
the greatest sncw cover of the 
season and brl ngl ng rel tef to 
hard-pressed ski resort operators. 

Areas from Ontario to New 
Brunswt ck a I so had record sort ng . . 
ralnfal I causing spring seeding to 
be delayed for up to three weeks. 
De I uges of 70 to 100 an caused 
widespread flooding south of 
M::>ntreal when the Rlchelleu River 
overflowed. On the other hand the 
Yu ko n hod an unusually mt Id 
spring. 

On May 2, southern Ontar lo 

DEPARTURE FROM NORMAL 
OF 

MEAN TEMPERATURE 
JANUARY 1 TO DEC 31 , 1983 oc 

was ransacked by 8 or 9 tornadoes 
which caused multl-mll llon dollar 
property danage and left many 
rest dents home I ess. Peeces Corn-
ers, east 
danol I shed 
Injured. 

of Sarnia was nearly 
and 12 people were 

From the Rockies to the 
At I antic, sunmer was the hottest 
t n decades ~nd it a I IOJed ml I I Ions 
of Canad I ans to enjoy near-perfect 
vacation weather. ~an sunmer 
temperatures on the southern 
Pra ir i es were aboot three degrees 
above norma I wt th readt ngs up to 
40 degrees recorded in some 
pl aces. On the Prairies, relent-
I ess heat and be I°"' norma I ra In-
f a I I matured crops a fS'fl weeks 
ear ly and crop ye 11 d were 10 to 
20 per cent below l ast year's, 

CO::>nt'd on page 12) 
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0.IMATIC EXTRaES - OEcaeER, 198:5 

MEAN TEWERATlRE: 

198:5 W&at~ ••• 

CC.ont' d from page 11B) 

WARMEST 
COLDEST 

HIGHEST TEWERATURE: 

UM EST TEWERA TURE: 

HEAVIEST PRECIPITATION: 

HEAVIEST SN™FALL: 

GREATEST Nl.tv1BER OF BRIGHT 
SUN SH I NE HOlRS: 

CC.ont'd from page 28) 

Station New Record Old Record 

St-Hubert 
Montreal 
Mont-Joi I 
Hu I I-0tt~a 

190.7 
157.3 
150.7 
143. 5 

175.8 (1972) 
154.2 (1972) 
1 43. 8 C 1 973) 
137.2 (1973) 

Snow fa I I miou nts exceeded 1 25 
cm a I ong the Laurenti an M>unta Ins 
and the upper St. Lawrence Va I I ey. 
Otherw I se, the va I ues were qu I te 
vertable. Whl le 30 an fel I at 
lnukjuac, Sept-I les received nearly 
141 cm. December was rather cloudy; 
meny central locattons hed only 
half their normal hours of bright 
sunshine. Only the extreme North 
enjoyed more than Its nonnal share. 
A major storm lashed eastern Quebec 
on December 6. High tides, over 7 
metres, dr lven by wt nds t n excess 
of 100 km/h battered the coast a I 
areas, causing flooding and rrud 
s I I des. Const der t ng the dtmages, 
ft was the worst storm to hit east-
ern Quebec since Donne on December 
17, 1960. A severe tee storm struck 
southwestern Quebec on December 13, 
creatt ng the \!Orst Ice cond I ti ons 
In over 22 years In the M>ntrea I 
area. Transportation throughout the 
South cmie to a standstt II and 
about half a mt I I Ion homes and 
businesses experienced lengthy 
power fat lures. 

Canadian Cl lmate Centre 
A1mospherlc Environment Service 
4905 Dufferln Street 
Downsvlew, Ontario 

Cape St. James, BC 4. 3° 
Mayo, YT -35.9° 

Greenwood, NS 16. 1 ° 

Mayo, YT -48.2° 

Sa Int John, NB 204.4 mm 

WI arton, ONT 197 cm 

Calgary, ALTA 1 41 hrs 

Atlantlc Provinces 

!Vean temperatures averaged 
sl lghtly belCM normal In the Mart-
times. In Labrador, the readings 
were 3° bel °" norma 1. At severa I 
I ocatt ons, the be I°" norma I read-
I ngs brought an end to the pro-
I onged above normal temperature 
trend. Precipitation was typtcal ly 
varleble, ranging from 30 per cent 
ebove nonna I et Shearwater to 11 
per cent be I°" norma I at Kent-
v t I I e. Except for Nova Scot I a, 
s nCM fa I I was be I °" nonna I • At 
Shearwater, 74 an was the I argest 
December fal I since 1970. Hours of 
bright sunshine varied consider-
ably. M>ncton enjoyed 23 more 
hours of sunshine than normal. 
However, She I bur ne was 25 hours 
du I I er than norma I. Several major 
storms crossed the r,,'ar I times. On 
December 7, heavy snCM and strong 
winds disrupted both mortne and 
air traffic throughout the Pro-
vinces. Streets and basements were 
flooded and gale force winds caus-
ed extens 1 ve property danage. On 
the north shores of Chaleur Bay, a 
ship broke up and sank. On Decem-
ber 23, freezing rain and snCM 
contributed to nunerous traffic 
accidents In New Brunswick, two of 
them fatal. A major snO/ storm 
swept the East Coast on December 
25, Shearwater recel ved about 43 
cm of snCM. The added snow provid-
ed excel lent ski Ing at many 
resorts. 

but the barley and wheat crops were 
of exceptionally high quality. 

The Prairies also experienced 
more sunmer severe weather than 
u sua 1. Tornadoes, sudden d01npours, 
ha 11 storms and strong wt nds struck 
many conmun I ti es. On one June day 
Saskatoon had 100 mm of rain; 75 mm 
of ft In one hour , constituting a 
once In a century occurrence. 

Ontario's sunmer was the first 
wt th above norma I temperatures in 
about a decade. Toronto had several 
days of near record 35-36 degree C 
read I ngs and a h_un I dex Can t ndex of 
hunan dlsconfort) or 42 degrees c. 

Of great concern was Ontario's 
June-Ju I y drought. The corn harvest 
was d<Mn by about 25 per cent but 
many crops were saved by the arrtval 
of Algust rains. OJebec's sunmer 
resemb I ed Qi tar 1 o's wt th the hot, 
dry weather helping create the worst 
forest fire situation In 50 years. 

Fa I I In much of Canada was ml Id 
and was regarded by many as a pro-
I ongat Ion of sunmer. 

In November, hc:Mever, sn<M 
storms struck Ontario and ~ebec, 
product ng anp I e snCM at the ski 
resorts. t-'aj or storms I ashed the 
East C.oast during November and early 
December. A I ate November sn01storm 
I eft two th I rds of New Brunswl ck 
w I thout e I ectr I c I ty. There were 
signs of an early 1983-84 winter. 

As for the ml Id winter of 1982-
83, Env I rorment Canada c I lmato-
1 og l sts are more than ever convinced 
that the warm Ing In equator I a I 
waters off the coasts of Peru and 
Ecuador known as "E 1-N I no" had some-
th Ing to do wt th the h I gher wt nter 
temperatures In many parts of 
Canada. The reason for th Is Is st I I I 
obscure, but what ls certain was 
that there were few Incursions of 
cold .Arctic air. M>st of Canada's 
weather arr tved from warmer source 
reg Ions to the south and over the 
Pact f I c. 
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BRITISH COLUMBIA I I ' C0Lc.1BIE-BRJTANIIIQUE I ' 
Abbotsford A -0.9 -4 .11 10.2 -1 1. 0 3.8 98 .3 43 0 12 100 
Aler t Bay 1. 7 -2.2 1 9.5 -8.3 2. 4 108 . 3 46 0 10 
Blue River A - 13 .0 -5. 1 I 1.5 -35.8 66 .2 39.4 37 · 36 10 j 47 
Bull Harbour I 
Burns Lake I I I 

Cape St. James I I I 8.7 -3.6 T 86 .1 45 0 16 76 4 .3 ' -0. 7 I 
Cape Scott I . 9.3 6.7 0.4 185.8 54 0 21 2. 4 . -2.7 , 
Castlega r A -6.5 -4 .6 I 3.6 -23.7 63.3 53.8 54 33 9 65 

' Comox A 0.8 -2. 91 9.5 -1 2.4 21. 7 97.5 46 0 13 
Cranbrook A -14.8 -8. 7 , 1.3 -33.9 39 .4 28.0 72 35 7 79 

I 

,~ I Dease Lake -23. l -7 . 1 -7. 8 -38. 0 17.2 9.6 29 18 90 
Ethel da Bay 0 .7 -2 .4 0.5 -7.6 2.2 152. 8 42 0 
Fort Ne l son A -22.8 -1.8 -6.5 -40. 7 17.8 6.7 31 16 3 51 
Fort St. John A , -19.6 -6.4 2.3 -35.0 19. 0 12 . 7 35 26 3 
Hope A -2.8 -4.4 8. 4 -13 .9 31. 3 101. 3 35 6 12 

j 

Kamloops A -9 .3 -6 . 5 2.0 -26 .8 29.3 26.8 83 20 8 65 
Kelowna A -8.0 -5.5 3.8 -28 .7 50.0 35.9 80 23 12 41 
Langara 2.9 -0.7 8.5 -2.2 8. 9 72.7 35 0 16 
Lytton -8 . l -7. 1 5.5 -21 . 4 3]. l I 18. 9 25 11 6 70 

I Mackenz ie A 
1 Mcinnes Isl and 
, Merry Island 2.5 -2.6 8.9 -6 .9 9.9 55 .3 35 0 13 88 

Pentf ct on A -5.7 -5 . 3 3.4 -21. 3 46 .1 33. 9 109 19 7 44 
Port Al bern i A I 0.2 9.6 - 14.4 23 .0 145.6 45 0 12 67 
Port Hardy A 1.1 -2.4 8. 7 - 10.9 3.o1 120. 11 43 0 12 82 

' I I Pri nce George A -16. 4 -8.5 1 .6 - 33. 0 33 . 71 21 .2 37 24 7 58 
Prince Rupert A -1.6 -3.2 6.7 - 15.6 12.5 92 .9 33 0 10 75 

I Pri nceton A -11.8 -6 .1 0.0 -35.9 43 . 9; 34.8 66 29 7 78 
I Quesnel A -15. 7 -8.6 1.4 -33 .7 41. 2 23.4 46 28 8 
, Reve lstoke A -7 .9 -4. 1 2.5 -24.2 148.0 88.8 62 54 11 57 

! 
I Sandsplt A 2.5 -0.9 7.8 -3 .5 2.5 85.2 48 0 11 64 

Smithers A -14.8 -7 .2 -2 .3 -31.4 28.7 15. 1 25 16 7 31 I Stewart A 
Ter race A -8 .4 - 5.0 3. 5 -20.0 39 .0 33.5 17 8 8 74 

t Vancouver Harbour 1. 9 -2 .8 9 .2 -9 .n 6 .8 11 1. 4 46 0 12 
I 

Vancouver lnt'l A 0.7 -3.2 11 .0 -13 .2 8.7 83. 9 46 0 13 111 
Vic toria Gonzales Heights 2.5 -2 .8 10. l -7 .9 16.5 67 .8 57 0 12 95 
V1ctor1a lnt ' l A 1.4 -2 .8 10 .8 -8 . 1 17 . l 93.4 59 0 14 88 
Victoria Marine 1.9 -3 .0 10.2 - 10. 7 5.5 127.2 56 0 15 
Wil l lams Lak.e A -15.5 -7.8 -0. 4 -33.3 46 .0 27.3 66 41 6 52 
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YUKON TERR ITORY 

584.4 101.8 .45 
506 . 7 101. 8 .57 

I TERRI TOIRE DU YUKON 

I Burwash A -25 .5 -3 . 5 - 1.0 -40.9 9 .6 
Dawson A - 33.7 -7.8 - 13.9 -45. 6 6 .2 
Mayo A - 35. 9 - 11. 7 -12.5 -48.2 16 . 4 
Watson Lake A -30.2 -6 .7 - 12.2 -45. 0 4 .8 
Whitehorse A - 23 .9 -7.3 -5.3 -38. 1 9 .2 

425 .1 101.5 .67 
485.2 101 .6 .67 

NORTHWEST TERRITORIES 
TERRITOIRES DU NORD-OUEST 

759 .5 102. 4 
537 .7 101 .8 .55 
102 . l 102 .6 .19 

Ale rt - 28. 8 1.2 -1 2.6 -39 .2 8 .1 
Baker Lake -29. 1 -0. 9 -5 . 1 -41. 5 8 .1 
Cambridge Bay -26.3 3.7 - 4. 8 -39.0 8 .1 

1274. 7 102 .9 .09 
537 .6 

Cape Dyer A - 23. 3 -3.0 - 7.7 -39 .0 168 .4 
Cape Parry A -22.9 2 . 1 -2 .6 -38 .6 18.2 

1263 .9 .09 
11 65. 3 102 . 7 . 12 
644.7 102.3 .39 

Clyde -24.0 0. 4 -1 2.2 -35 .0 38.2 
Coppermine -22 .6 3.3 -3.9 - 38 .0 8.1 
Cor al Har bour A -29 .8 -4.3 -10.5 - 42.1 6 .9 

847.2 102.5 .27 
804. 3 102.5 .33 
469 .3 101.6 .60 
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QUEBEC 

Bagotvf 11 e A -13.3 -1 . 2 3.6 -32 .2 132 .9 114 . 1 145 64 15 
Baie Comeau A - 12 .3 - 1.9 2.2 -30.9 136.2 148 .9 163 100 11 87 
Blanc Sabl on -9 .3 -2 .2 3.4 -24 .8 80 .5 87.0 82 20 13 64 
Ch1bougamau A -18.5 -2.6 -2.6 -40.0 76 .8 77 .0 123 70 19 71 
Kuuj j uac A -21 . 1 -2.7 -3 .9 -38.6 31.8 28.8 75 29 8 35 

I 

Ga spe A -8.5 - l.3 6.9 -27 .l 85.8 135.0 116 36 11 3 
• I nukjua c A -20 .2 -2 .3 -4 .2 -31 .8 29.6 24.2 108 15 7 33 I La Grande Riviere -19.6 -4 .2 -34 .9 53.0 41. 1 22 11 17 

Ma.niwaki -12.0 -2.0 3 .2 -36 .8 90.2 104.8 147 41 12 67 
Ma tagamf A -18. 9 -2.7 -3.9 - 37.2 61.8 61.8 112 53 13 76 

I Mont Joli A -9.5 - l.2 3.8 -23.9 139.8 150 .7 159 51 20 41 
Mon treal Jnt 'l A -8.2 -1.3 5.0 -27 .0 81.1 157. 3 181 26 11 72 
Montrea l Mirabel Int'l A -9 .8 3.8 -31. 7 117. 2 186.8 64 14 100 
Natashquan -9 .9 -0. 7 4.7 -25 .2 134 .4 131. 8 121 38 19 73 
N1tchequon - 20.9 - l. 7 -4. 1 -43 .0 78.0 61.2 142 65 13 33 

Kuujjuarapfk A - 18. 4 -2 .5 -4 .4 -34.6 46.3 46.3 110 24 13 41 
Quebec A -10.2 -1. 2 2.5 -29.6 135. 4 166 . l 146 90 19 60 
Robcrval A -14.6 -1.9 1. 9 -35. l 126 . 7 125.0 156 94 14 64 
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ACID RAIN REPORT ISSUED BY ENYIRONtil.:NT CANADA FOR JANUARY 8-14, 1984 

LONGll>ODS 
NEAR LONDON 
ONTARIO 

DORSET* 
tlJSKOKA 
ONTARIO 

CHALK RIVER 
OTTAWA VALLEY 
ONTARIO 

IC>NTil)RENCY 
QUEBEC CITY 
QUEBEC 

KEJltlCWIK 
SOUTHWESTERN 
NOVA SCOTIA 

The region received slightly acidic snow on January 9, with 
a pH of 4.8. The air associated with the event came from 
the northwest over Lake Superior, Wisconsin, Lake Michigan 
and Michigan. Three days later on January 12, air which had 
passed over Lake Superior, Wisconsin, Lake Michigan, Michigan 
and southern Ontario produced strongly acidic snow with a pH of 
3.9. 

The air associated with the strongly acidic snow (pH 3.7), 
which fell January 13, moved from northwestern Ontario into 
Pennsylvania and New York State and then travelled north to 
Dorset. 

The moderately acidic snow, which fell on January 8 (pH 4.4) 
and on the following day, January 9 (pH 4.6), was associated 
with air that came from the northwest over Lake Superior and 
the Sudbury basin. The strongly acidic snow, which fell 
January 13, with a pH reading of 4.2, was produced in air that 
came from northwestern Ontario, moved south into New York State, 
and then travelled north to Chalk River. 
Not available. 

Air which had passed over Pennsylvania New York State and 
New England January 8, produced strongiy acidic snow with a 
pH of 4. 0. The rain the region received January 10 was 
moderately acidic with a pH of 4.4 and was associated with air 
which had passed over Kentucky, West Vir~inia and the Atlantic 
Ocean along the east coast of North America. The moderately 
acidic snow which fell January 13 had a pH reading of 4.3 and 
was produced in air which arrived from the northwest across 
Quebec, New England and New Brunswick. 

*Data supplied by the Ontario Ministry of Environment. 

Environmental damage to lakes and streams is usually observed in sensitive areas 
regularly receiving precipitaion with pH less than 4.7. 

This report was pre~ared by the Federal Long Range Transport of Air Pollutants 
lLRTAP) Liaison Office. For further information please contact Dr. H.C. Martin at 
416) 667-4803. . 


