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Winter takes hold 
of northern Canada 
With snow and blowing snow be­
coming more frequent and maxi­
mum temperatures in the Arctic 
remaining below freezing, the 
shon Arctic shipping season is 
quickly drawing to a close. Resup­
ply operations in the Beauf on and 
along the southern Arctic ~t 
were completed just as freeze-up 
got underway. The suppon ice 
breaker, C.C.G.S. G. R. Ptarus, 
made the return lrip along the 
Alaskan nonh coast without inci­
dent two weeks ago, as ice condi­
tions in the Beaufon have been 
particularly good. This is in sharp 
contrast to one year ago, when al 
this time the Arctic ice pack had 
pushe.d south, and prevented any 
westward navigation. A second 
ice breaker, C.C.G.S. Sir J. Fran­
klin, will be leaving the westan 
Arctic shortly. escorting a vessel 
mstwards through the nonhwest 
pusage via Peel Sound; the com­
bination of new thickening ice and 
old pack ice drifting into Victoria 
Strait. will make the route impassable in a 
matter or weeks. The Franklin's depar­
ture will officially end the 1989 resupply 
operations in the western Alctic. 

In thc eastmi Arctic freeze-up is slight­
ly ahead of nonnal. In the last few weeks 
cooler than normal temperawres have 
produce.cf extt.nsive new ice growth in 
Lancasia Sound. with multi-)'QI' pact ice 
drilling eutwards through Barrow Strait 
By the end of abe month, &be new ice is 

-- Principal shipping route 
(Northwest Passage) 

- -- Secondary shipping route 

expected to be 30 cm thick. The C.C.G.S. 
Dts Groseilliers bu already left the 
Arctic, while 1he ice breaker, C.C.G.S. 
John A. MacDonald bas been designate.d 
10 remain in the Parry Channel near 
Resolute until all commercial ships have 
cleattd northern waters. As is the ~ 
most years, the i~strengthened ore and 
oil carrier, M.V. Arctic, is schedult.d to 
mum 10 Liule Cmnwallis Island after 
mid-month and Nanisivic as late as 

Bay 

November before closing off the 1989 
season. In mid-September, the M.V. 
Arctic was forced to cut short its last trip 
10 Cameron Island for a load of crude, due 

·10 thre.atening ice conditions. In the 
southeastern region of the Arctic, resupp­
ly operations, supported by the C.C.G.S. 
N. M. Rogus, are continuing. occasional­
ly hampered by gale-force winds and ever 
more frequent snowfalls, which will soon 
become the norm. 

Canada 
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~ ... . 
/ ,~ DEPARTURE FROM NORMAL 

0 OF 
{... MEAN TEMPERATURE 
~ (9C) 

SEPTEMBER 25 TO 
OCTOBER 1, 1189 

Weekly normal 
temperature c·c1 

mu min 

Wbltebone A 9.4 0.8 
Iqaluit A 1.6 -3.0 
Yellowknlre A 6.0 0.3 
Vancouver lnt'I A 16.6 9.0 
Vlctorlalnt'IA 17.3 7.7 
Calgary lnt'I A 15.7 2.3 
Edmonton lnt'I A 15.0 1.7 
Regina A 16.1 2.1 
Seskatoon A 15.1 2.2 
Wbmlpea lnt'I A 15.8 3.6 
Ottawa lnt'I A 16.8 6.4 
Toronto lnt'I A 18.3 6.9 
Montrfal lnt'I A 17.2 7.3 
Qufbec A 14.9 5.0 
Fredericton A 17 .0 4.8 
Saint John A 15.S 6.1 
Hellru 17.0 8.4 
Charlottetown A 15.8 7.2 
Goose A 10.S 2.2 
St John's A 13.9 6.0 

Weekly temperature and precipitation eztremes 

Maximum 
temperature re) 

British Columbia ..•••....... Hope A 
Yukon Territory . . • . . • . . Watson Lake A 
Northwest Territories •..... Fon Smith A 
Alberta • • • • • • • . . . • • Medicine Hal A 
Saskatchewan . . . . . . . . • • . Estevar1 A 
Manitoba •....••••••.•• Bra11don A 
Ontario • • • . • • • • • • • • • Thunder Bay A 
Qufbec •.••••••••••••• .Maniwaki 
New Brunswick • . • • • • • • Fredericton A 
Nova Scotia ••••.••••••• Sable Island 
Prince Edward Island • • • • Charlouetown A 
Newfoundland •••••.•.••• St John's A 

Across The Country ... 

Highest Mean Temperature 
Lowest Mean Temperature 

. . . . . . . . . . 

. . . . . . . . . . 

27 
21 
22 
28 
31 
31 
26 
22 
20 
20 
19 
20 

Minimum 
te"l)erature re) 

Prince George A -s 
Komakuk Beach A -6 

Eureka -24 
RedI>ea-A -8 

Uranium City A -8 
Lynn Lake A -6 

Nagagami (aut) -6 
Scheff~eA -6 

Fredericton A -3 
Truro -2 

SummasideA 1 
Wabmh Lake A -S 

Hope A(BC) 17 
Eurcka(NWT) -·16 

Heaviest 
precipitation (mm) 

Fort St John A 41 
Watson Lake A 7 

Resolute A 14 
Fon McMurray A 38 

Buffalo N811'0ws A 13 
Island Lake 17 

Big Trout Lake 16 
Blanc Sablon A 36 

Miscou Island (aut) 16 
Inverness (aut) 76 

OwfouetownA 28 
Burgeo 57 
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SOIL MOISTURE INDEX 
PER CENT OF WATER 
HOLDING CAPACITY 
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Climatic P1npectives September 25 to October 1, 1989. 

50-kPa ATMOSPHERIC CIRCULATION 
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Tracks of low pressure centres at 12:00 U.T. each day during the period. 
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September 25 to October 1, 1989 

&UaAMA - AL 
MKANIAI - Atl 
CONNICTtCUT - CO 
DILAWA911 - DI 
PI.OAIOA - 'L 
OIOtlGIA GA 
LLINOII - ll 
.. DIANA - .. 
IOWA - IA 
UNIAI - llA 
HNTUCKY - llY 
LOUIIIAHA - LA 
MAINI - Ill 
MANITOaA - IIT 
MAtlYLAHD - MD 
MAIIACMUHTTI - IIA 
MICHIGAN - Ill 
Ml•HOTA - IIN 
Mlllllll~I - Ill 
MIIIOU911 - MO 
NlltlAIU NE 
NIW ltlUNIWICK - NI 
NIW'OUNDLAND - NF 
NIW NAM~IH1911 - NH 
NIW .lltllfY - NJ 
NIW Y091K - NY 
N091TH CAtlOLINA - NC 
NOIIITH DAKOTA - ND 
NOVA ICOTIA - NI 
(»410 - OH 
OICLAHOMA - OK 
ONTAIIIIO - OH 
""'NIYL.VANIA - ~A 
'911NCI 10WA91O IILAHD- ~l 
oulaEC - OU 
91H001 IILAND - 911 
IOUTH CA910LINA - IC 
IOUTH DAKOTA - 10 
TINNEIIEE - TN 
TIIAS - TX 
Vl•MONT - VT 
VIIIIGINIA - VA 
WHT VltlGINIA - WV 

· walCONIIH - WI 

SITE 

Longwuocls 

Dorset• 

CbalkRlver 

Sutton 

Montmcnncy 

KeJlmkuJlk 

., . 

11T 

/ 
( 

) I 
I 

. J\ 

day 

26 

25 
26 

26 
29 

26 
29 

26 

Cimatk P~~cti~es 

ON 

page5 

ACID RAIN 

The reference map (left) shows the loca­
tions of sampling sites, where the acidity of 
precipitation is monitored. All are operated 
by Environment Canada except Dorset (•), 
which is a research station operated by the 
Ontario Ministry of the EnvironmenL The 
map also shows the approximate areas 
(shaded), where SC>i and NOx emissions 
are greatest 

The table below gives the wcelcly report 
summarizing the acidity (<X' pH) of the acid 
rain or snow that fell at the colle.ction sites, 
and a description of the path travelled by 
the moisture laden air. Environmental 
damage to lakes and streams is usually ob· 
served in sensitive areas regularly receiving 
precipitation with pH readings less than 4. 7, 
while pH rr.adings less than 4.0 are serious. 

pH amount AIR PATH TO SITE 

September 24 to September 30, 1989 

.••..• No rain this wuk 

4.9 1 R • • • • • Nonhem Ontario 

4.1 1 R • • • • • New York. Eastern Ontario 
4.6 1 R • • • • • Nonheutcm. Ontario, Northwestern. Quebec 

4.2 12 R • • • • • New f.nglmd 
4.0 2 R • • • • • Pennsylvania, New York. Southern Quebec 

3.8 3 R • • • • • New f.n&land. Southern Quebec 
4.2 4 R • • • • • New York. Southern OntaioSouthern Quebec 

5.3 20 R • • • • • Allantic Ocem 

r • rain (mm). s • snow (cm), m • mixed rain and snow (mm) 
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l;\ll ~ll iil !!~!i~rr,,~;l~~:Jf ~~i~~:~rl~I ~':~~~~;-~~ ~r~,1i~~'~!il:~f\1'~~~l~ ~:~1[(~lf ~:;~~:~: 
British Columbia Ontario 
Cape St James . . . . • . 14P 2P 19P 10P 9p••• 300 so Big Trout Lake . . . . . . 4 -1 17 -2 16 ••• 330 67 
CranbrookA . . . . . • . 12 2 24 0 3 ••• X Gore Bay A • . . . . . . 10 -1 19 -2 0 ••• 290 56 
Fon Nelson A . . . . . . . 9P 3P 24P -4P 14P••• X Kapuskasing A • . . . . . 8 1 2S -S s ••• 220 56 
Fon St John A 10 2 23 -4 41 ••• 350 41 KamaA ... 11 2 2S -1 2 ••• 190 so . • . • . . . . . . . . . 
KamloopsA . . • . . . . • 15 3 26 6 0 ••• 270 44 LondonA . . . . . . . . 10 -3 22 -2 0 ••• 180 35 
PentictonA . . . . . • . • 15 2 2S s 0 ••• 360 32 Moosonee . . . . . • • • 7 0 22 -4 8 ••• 230 61 
Pon Hardy A • . . . . . 12P IP 17P 6P SP••• X NonhBay A • . . . . . . 8 -1 21 -S s ••• 220 52 
Prince George A . . . • lOP 2P 24P -SP 6P••• 230 41 OUawa lnt'I A . . . . . . 10 -2 22 -2 2 ••• 260 76 
Prince Rupert A . . . . . • 11 0 17 4 36 ••• X PeuwawaA . . . • • • • 9 -2 24 -4 4 ••• 350 46 
Revelstoke A • . . . . . . 13 3 20 4 0 ••• 320 44 Pickle Lake . . . . . . . • 7 1 17 -2 8 ••• 300 63 
Smithers A . . . . . . . . 11 3 24 2 16 ••• 360 39 Red Lake A • • • • . . . 8 1 21 -4 6 ••• 340 52 
Vancouver Int 'I A . . . . . 14 2 22 8 10 ••• 090 3 Sudbury A .. . . • . . • 9 0 21 -S o ••• 220 61 
Victoria Int '1 A • 14 2 23 6 2 ••• X Thunder Bay A 11 3 26 -4 1 ••• 310 59 . . . . . . . . . • • 
Williams Lake A 11 2 23 -2 1 ••• 330 56 TimminsA .. 8 1 24 -5 10 ••• 310 56 . . . . . . . . • . . 

Toronto lnt'l A . • . . . . 10 -3 21 -2 0 ••• 320 70 
Yukon Territory Trenton A . . . . . . . . 10 -3 21 -2 o ••• 330 56 
Komakuk Beach A. . . . . 1 3 7 -6 3 2 X Wi1r10nA . . . . . . . . lOP -2P 24P -3P OP••• 240 56 
Teslin (aut) 7P • 17P -lP OP••• X Windsor A 13 -2 23 3 4 ••• 340 48 . . . . . . . . . . . . . . . . 
Watson Lake A . • . . . . 7 2 21 -2 7 ••• 270 41 

i Whitehorse A . . . . . . . 7 2 16 -1 7 ••• 120 54 Qufbec 
Bagotville A . . . . . . . 7 -2 20 -1 17 ••• 280 52 

C, Northwest Territories Blanc Sablon A 6 • 11 -1 36 ••• 350 70 . . . . . 
Alert . . . . . . . . . . . .-13 2 -6 -19 1 18 220 83 Inut;,iat A . • . . . . . . 1 -1 6 -2 26 1 320 76 
Balcer Lake A . . . . . . . -4 -2 3 -8 4 1 340 72 KuuJjuaqA .. . . . . . . 1 -2 7 -4 9 1 270 82 
Cambridge Bay A . . . . . -6 -1 1 -13 6 4 160 57 Kuu~apikA . . . . . . 4 -1 14 -1 33 1 310 91 
Cape Dyer A . . . . . . . -7 -2 0 -14 13 9 290 85 Maruwaki .. . . . . . . 9 -1 22 -1 4 ••• 250 54 
Clyde A . . . . . . . . . . -7 -4 -1 -14 2 6 320 35 Mont Joli A . . . . . . . 8 -1 18 -1 3 ••• 300 46 
Coppermine A . 0 2 8 -7 1 1 320 50 Montreal Int '1 A 10 -2 21 0 1 ••• 230 . . . . . . . . . . 
Coral Harbom A -5 -2 -2 -12 2 2 010 59 NawhquanA s -2 11 -1 21 ••• 310 59 . . . . . . . . . . . 
Emeka . . . . . . . . . . .-16 0 -6 -24 5 7 290 50 Quebec A . . . . . . . . . 8 -2 18 -1 8 ••• 320 54 
Fort Smith A 5 1 22 -8 3 ••• 320 37 Schefferville A 0 -3 7 -6 10 1 280 72 . . . . . . . . . . . . . 
Hall Beach A . . . . . . . -5 -1 -1 -11 4 11 340 46 Sept-Iles A . 4 -3 11 -2 11 ••• 320 63 . . . . . . . 
lnuvikA . . . . . . . . . . 5 6 12 -2 0 ••• X ShabrookeA . . . . . . 8 -2 21 -2 6 ••• 310 43 
~aluit A ..... . . . . . -3 -2 3 -7 4 1 050 72 Val-d'Or A . . . . . . . . 7P OP 22P -4P 7p••• 320 61 

tA ould Bay A .. . . . . . -9 3 -1 -17 1 5 260 69 

i 
Nonnan Wells A . . . . . 5 3 11 -4 9 ••• 120 56 New Brunswick 
Resolute A . . . . . . . .-10 0 -3 -19 14 36 020 89 Charlo A . . • . . . . . . 6 -3 16 -2 8 ••• 290 61 
Yellowknife A . . . . . . 4 1 16 -2 4 ••• 340 so ChalhamA . . . . . . . . 7 -4 19 -3 12 ••• 310 69 

A Fredericton A . . . . . . 7 -4 20 -3 14 ••• 290 61 

/"fl Alberta MonelOnA . . . . . . . . IP -3P ISP -3P 12P••• 200 59 
Calgary Int '1 A . . . . . . 12 3 27 -5 3 ••• 340 65 Saint John A . . . . . . . IP -3P ISP -IP ISP••• 200 70 ,. Cold Lake A . . . . . . . 10 2 22 -4 4 1 020 54 

i Edmonton Namao A . . . 11 3 2S -2 2 ••• 290 56 Nova Scotia 
Fon McMurray A . . . . . 8 1 23 -6 38 ••• 280 35 Greenwood A . . . . . . 9 -3 20 -1 18 ••• 220 67 ,. Hi&h Level A . . . . . . . 7 1 24 -7 0 ••• 330 43 Shearwau:r A . . . . . . . 10 -3 17 2 46 ••• 220 59 
JU-pel' ••••• . . . . . . 11 3 2S -3 4 ••• X ~dney A •• . . . . . . . 9 -3 19 -1 55 ••• 230 56 

~ Lelhbridge A • 13 2 28 -2 0 ••• 350 67 lffllOUlhA 10 -3 17 2 16 ••• 320 63 
1 . . . . . . . . . . . . . 

Medicine Hat A . . . . . . 14 3 28 -1 0 ••• 340 46 
Peace River A . • . . . . . 9P 2P 21P -4P OP••• 020 39 Prince &sward hland 

Charlouetown A . . . . . 9 -3 19 1 28 ••• 220 52 
Saskatchewan SummenideA . . . . . . 9 -3 16 1 23 ••• 210 72 
CreeLake • . . . . . . . . 5 0 19 -7 5 ••• 290 59 
Estevan A • . . • . . • . . 13 3 31 -2 3 ••• 310 59 Newfoundland 
LaRongeA • • . . . . . . 8P 2P 23P -SP 2P 2 280 41 CanwriJ1t •.• . . . . . 5 -1 12 -1 20 ••• 350 83 
ReginaA . • • . . . . . • 12 3 28 -3 4 ••• 330 57 Churc . Falls A . . • . . 1 -1 8 -4 30 1 310 6 
Saskatoon A . . . . . . . . 11 2 24 -2 2 ••• 170 44 Gander Int 'I A . . . . . . 7 -2 18 -1 28 ••• 170 78 
Swift Current A . . . . . . 13 3 2S -2 4 ••• 290 57 Goose A . . . . . • . . • 4 -2 13 -1 10 ••• 210 54 
YorktonA • • • • • • . . . 10 2 26 ~ 3 ••• 320 48 Pon Aux Basques • . . . 7 -3 13 0 55 ••• 300 82 

St John's A •••• • . . . 8 -2 20 1 24 ••• 200 89 
Manitoba St Lawrence . . . • • . • 8 -2 18 1 17 ••• X 
Brandon A 11 2 31 -3 1 ••• 310 63 Wabush Lake A IP -2P 9P -SP 30P••• 320 so • • • • • . . . . . . • . 
Churchill A . . . . . . . . 2 -1 17 -4 3 1 330 80 
Lynn Lake A . . . . . . . 4 0 21 -6 1 1 290 80 19/09/25-89n OA>l 
The Pas A .. . . . . . . . 8 1 22 -4 3 2 040 67 
ThompsonA •. . . . . . SP IP 21P -SP 2P 2 290 63 
Winnipeg lnt'l A . . . . . 12 2 30 -1 0 ••• 330 65 

mun. mean weekly temperalure. ·c ptot • weekly precipitation total ii mm - Annotations -
mu • maximum weekly temperature. ·c It • snow thickness on the ground in cm X • no observation 
min • mininum weekly temperature, ·c dlr • cfrection of max wild, deg. mnor1h. p • less than 7 days of data 
anom. mean temperature anomaly 1 •c "' • wild speed in kmAl • • missing data when going to printing. 
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SO k-Pa ATMOSPHERIC CIRCULATION 

I 
I , , , , , 

.,J,. 
lt.Ol.21 - ... ,0.02 

Mean geopotential height 
50 kPa level (10 decametre intervals) 

••• Enwonmn EnwonMffllnt 
Canada Canada 

Atmoaphenc t.va 
Erwtronnwd dlfenvtrot1 .. ,t 
lerYtce llfflellpt*lque 

Normal "mptraturts/or 
lht month of Octobtr, •c 

~ :·-:horse 1 Toronto 9 
Ycilowknife -2 OUawa 8 
Iqaluit -5 Manna! 9 

Vancouver 10 Qui.bee 7 
Victoria 10 Fredericton 8 
Calgaty 6 Halifax 10 

Edmonton 5 Charlouetown 8 
Regina 5 Goose Bay 3 
Wmnipeg 6 SL John's 7 

Canada 

., . 

..... ...... ...... 
(7· 

, , 
I 

I 
I .s. 

ai.ot.21 - n.10.02 

Mean geopotential height anomaly 
50 kPa level (1 0 decametre intervals) 

MONTHLY TEMPERATURE 
FORECAST 

October 
1989 

Below 
Normal 
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