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This infrared GOES satellite photograph of November 21, 1988, shows out of season tropical storm Keith churning across the 
warm waters of the Gulf Of Mexico. Bands of cloud and heavy rain are pushing into Florida and the Gulf Coast States. For more 
information see page 3. 

• Major snowstor1n strikes 
northwestern Ontario 

• Election Day snowstorm buries 
northern New Brunswick 

Gmada 
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DEPARTURE FROM NORMAL 
OF 

MEAN TEMPERATURE 
(•C) 

NOVEMBER 15 TO 21, 1988 

Weekly Temperature Extreme C-C) 

Location 

British Columbia 

Maximum 

Victoria Inf l 
Yukon Territory . ... ... . Whitehorse 
Northwest Territories . . . . Frobisher Bay 
Alberta . . . . . . . . . . . . . Lethbridge 

Saskatchewan . . . . . . . . . Moose Jaw 
Manitoba . . . . . . . . . . Winnipeg Int 'l 
Ontario . . . . . . . . . . . . . . . Wiarton 
Quebec . . . . . . . . . . . . Montreal Inf l 

New Brunswick . . . . . . . . . .Moncton 
Nova Scotia .. .. ....... Greenwood 
Prince Edward Island . . . . Charlottetown 
Newfoundland . . ....... St Lawrence 

Across The Country ... 

Warmest Mean Temperature ...... . 
Coolest Mean Temperature ...... . . 

88/1 tnS-88/11/21 

12 
1 
1 
9 

2 
-1 
19 
15 

15 
17 
13 
11 

Minimum 

Fort Nelson -28 
Ogilvie -44 
Eureka -42 

FortChipewyan -33 

Uranium City -32 
Churchill -35 

Big Trout Lake -22 
Schefferville -18 

Chatham -7 
Amherst -4 

Summerside -4 
Wabush Lake -18 

Cape StJ ames (BC) 7 
Cambridge Bay (NWT) -34 

Novenmber 15 to 21, 1988 . 

ACROSS the COUNTRY 

Yukon and Northwest Territories 

It was bitterly cold in the northern 
Yukon, Mackenzie Valley and along the 
Arctic coast., as a Siberian Arctic air mass 
drifted over the region. Readings down to the 
record minus thirties and forties were 
everyday occurrences. The thermometer 
boaomed out at 44C on the Dempster High
way. South of the Ogilvie M0m1tains and on 
Baffin Island it was much milder, with snow
falls of up to 20 cm common. Heavy snow
falls along the east~ of Baffin Island and 
in the Great Slave lake region, slowed down 
the development of ice on lakes and rivers. 
As a result, snow machines became stuck or 
broke through thin ice in the Territpries. 

British Columbia 

A persistent on-shore flow affected most 
of the region, resulting in a mostly cloudy, 
damp week. Arctic air continue.d to cover the 
northeast comer of the province, where snow 
accumulations on the ground have reached a 
depth of almost 50 cm. Snowfalls were also 
plentiful at all higher elevations in the inte
rior. Ski operators in the south are beginning 
to open the upper slopes to skiers. Alternate 
freezing and thawing conditions in the central 
interior have kept roads treacherous, and 
have resulted in highway traffic accidents. 

Prairie Provinces 

In Alhena, it was a variably cloudy 
wee~ with light snowfalls in most areas. 
Below freezing daytime temperatures in the 
south gradually climbed to several degrees 
above freezing during the weekend. 

In Saskatchewan and Manitoba it was 
cold and gloomy, with light snow reponed 
falling most days. A heavy snowfall, in the 
order of 30 cm, covered southeastern 
Manitoba on the 15th, as a major stonn 
moved ac~ the Great Lakes. Colder air 
gradually encompassed the region, dropping 
temperatures to the mid-minus thinies in the 
north. 

Ontario 

A major snow storm moved across 
northern Ontario at the beginning of the 
week, dumping anywhere from 30 to 50 cen
timetres of snow. The intense stonn, which 
tracked no~tward out of the American 
mid-west, pumped mild air into the southern 
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sections of lhe province, and on November 
16, temperatures climbed 10 lbe record mid
lO high aeens. The rest of the week continued 
cloudy and damp. AnotbrJ' sysaern brought 
mme rain and snow over lhe week~ and 
on November 20, snowplows were seen 
clearing highways ncril ofT<X'Ollto. 

Quebec 

Two weather systems affected the 
province. The first moved across central and 
northcm Quebec during the middle of the 
w~ leaving in its wake 10 IO 20 centimetres 
of fresh snow. A brief surge of wann air as-
10Cialed with this system broke a number of 
daily high temperature records in the western 
parts of the province. Readings in the south 
nudged the double digits. The second storm, 
over the weekend, affected the southern 
regions. This system produced snowfalls of 
10 to 15 centimetres in southwestern Quebec, 
with greater amounts to the easL The crash 
of a light plane at Saint-F~is Xavier, 
nonhwest of Sherbrooke, was attributed to 
the poor weather conditions at the time. 

Atlantic Provinces 

In the Mari times, it was a mainly cloudy 
~od. with precipitation falling on the 17th, 
and during the final two days of the period. 
On Thursday, temperatures soared to the 
mid-teens, with colder air flooding the region 
shonly after. A major snowstorm hit nonh
r.m New Brunswick on the 21st By the 
morning of the 22nd, Chatham had received 
38 cm of the white stuff mixed with freezing 
rain. Most schools and businesses were 
close.d election day Monday. There were 
power outages throughout the Maritimes, 
with winds gusting up to 100 km/h. The 
Sl0ffll dumped 51 mm of rain in Shearwater 
in a 12-hour period. 

Strong northwesterly winds affected the 
island of Newfoundland for a good pan of the 
~od, with periods of rain m showers occur
ring e.ach day. The.re was a brief respite on 
the 17th, u a ridge of high p~ure cnmed 
over the Island The sunn, which hit the 
Maritimes, bought heavy snow to the 
southe$tem portions of the Island the final 
day of the period. By the end of the day 
Gande.r had already received 29 cm of new 
snow on the ground 

It was a wintry wee.k in Lalndor, with 
a mixture of snow, freezing rain and rain. 
Daytime temperatures remained near freez
ing until the wedccnd, when it became much 
colder. 
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TOTAL PRECIPITATION 
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NOVEMBER 15 TO 21,1988 
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Heaviest Weekly Precipitation (mm) 

British Columbia . . . . . . . Pon Albemi 104 
Yukon Territory . . . . . . . . . . Carcross 15 
Northwest Territories ...... Cape Dyer 84 
Alberta . . . . . . . . . . . . . .High Level 6 

Saskatchewan . . . . . . . . . . Broadview 6 
Manitoba . . . . . . . . . . . Winnipeg Int 'l 17 
Ontario ............. Thunder Bay 47 
Quebec . . ....... . La Grande Riviere 28 

New Brunswick .. .... . .. Saint John 66 
Nova Scotia ........... Shearwater 86 
Prince Edward Island . . . . Charlottetown 27 
Newfoundland . . . . . . . . . . . . Burgeo 52 

Tropical Storm Keith 

Keith gained little strength since Sunday, but the area of cloud and rain as
sociated with the storm increased substantially, as moisture from the Gulf of Mexico 
was sucked up into the storm. Maximum sustained winds have be;en estimated at 
105 km/h, with higher gusts in squalls mainly to the north of the centre. The stonn 
produced heavy rainfalls, in the order of 125 to 250 millimetres, over the Mexican 
Yucatan Peninsula and western Cuba At this time, it was evident the stonn would 
hit Aorida, as the ttajectory changed to the nonheast and the speed increased to 20 
km/h. On the 23rd, Cape Canaveral received more than 125 mm of rain. 

Note that the different shades of grey in this photograph differentiate tempera
tures, and hence the height of the cloud tops, with colder readings occurring at the 
higher elevations. The thickest cloud aswciated with this storm is in the area of 
darker grey - the zone more than likely producing the heaviest rainfalls. 
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DEPTH OF SNOW 
ON GROUND (cm) 

AT 12 GMT 

NOVEMBER 21, 1988 
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+ + much above normal 
+ above normal 
N normal 
- below normal 
- - m ucb below normal 

TEMPERATURE ANOMALY 
FORECAST FROM 

NOVEMBER 23 TO 
DECEMBER 7,1988 

Temperature Anomaly Forecast 
This forecast is prepared by searching historical 
weather maps to find cases similar to the present. The 
historical outcome during the 15 days subsequent to 
the chosen analogues is assumed to be a forecast for 
the next 15 days from now. 

November 8 to 14, 1988 
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ALAIAMA - AL 
ARKANSAS - AA 
CONNECTICUT - CO 
DELAWARE - DE 
Fl.OIIIDA - FL 
GIOIIGIA GA 
IUINOIS - IL 
.. DIANA - IN 
IOWA - IA 
KANSAS - KA 
KENTUCKY - KY 
LOUISIANA - LA 
IIAINE - IIE 
IIANITOIA - IIT 
MARYLAND - 110 
IIASSACHUSETTI - IIA 
MICHIGAN - Ill 
IIINNESOT A - IIN 
IIIISISIIPPI - MS 
IIISIOUAI 110 
NEIRASKA NE 
NEW IRUNSWICK - NI 
NEWFOUNDLAND - NF 
N!W HAIIPSHIAE - NH 
N!W JERSEY - NJ 
N!W YORK - NY 
NORTH CAROLINA - NC 
NOIITH DAKOTA - ND 
NOVA SCOTIA - NS 
OHIO - OH 
OKLAHOMA - OK 
ONTARIO - ON 
PENNSYLVANIA - PA 
PfllNCE EDWARD ISLAND- PE 
OUflEC - OU 
RHODE ISLAND 1111 
SOUTH CAROLINA - SC 
SOUTH DAKOTA - SD 
TENNESSEE - TN 
TEXAS - TX 
VEAIIONT - VT 
VIIIIGINIA - VA 
WEST VIRGINIA - WV 
WISCONSIN - WI 

SITE 

Longwoods 

Dorset 

Chalk River 

Sutton 

Montmorency 

tA . 
(l 0 

~ 
IIT // \ 

/ 
( 
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., I 
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0 

from November 13 to 19, 1988 

November 15 to 21. 1988 , 

ACID.RAIN REPORT 

The reference map Oeft) shows the 
locations 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 Environment. 
The map also shows the approximate areas 
(shaded), where SOi and NOx emissions are 
greatest. The table below gives the weekly 
repon summarizing the acidity (or pH) of 
the acid rain or snow that fell at the collec
tion sites, and a description of the path 
travelled by the moisture laden air. Environ
mental damage to lakes and streams is 
usually observed in sensitive areas regular
ly receiving precipitation with pH readings 
less than 4.7, while pH readings less than 
4 .0 are serious. 

For more infonnation concerning the 
acid rain repon, see Climatic Perspectives, 
Volume 5, Number 50, page 6. 

DAY pH AMOUNT AIR PAIB TO SITE 

16 4.2 3R Tennessee, Kentucky, Ohio 
19 4.3 7R Tennessee, Kentucky, West Virginia, Ohio 

13 4.4 13R West Virgini~ Ohio, Pennsylvani~ New York,Eastern Ontario 
14 4.6 IR Indiana, Michigan, Lake Huron 
16 4.1 2M Kentucky, Ohio, Southern Ontario 
17 4.8 4S Wisconsin, Michigan, Southern Ontario 

13 4.2 5R Pennsylvani~ New York, Eastern Ontario 
16 3.8 IR Ohio, Pennsylvania, Southern Ontario 
19 3.7 IM Pennsylvania, New Yorlc, Eastern Ontario 

13 4.0 2R New Jersey, New York · 
14 4.1 IR Pennsylvan~ New York 
16 4.0 14R Virginia, Pennsylvan~ New York 

13 4.5 16S Atlantic Ocean, New England, Southern Quebec 
14 4.3 4S New England, New York, Southern Quebec 
16 3.9 8R Virginia, Pennsylvania, New York, Southern Quebec 

continued on page 8. 

r = rain (mm). s = snow ( cm). m = mixed rain and snow (mm) 
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Novembtr 15 to 21, 1988 

British Columbia 
Cape St.James . . . . . . . 7P 
Cnnbrook . . . . . . . . . -1 P 
Fon Nellon . . . . . . . .-20 
Fon StJohn . . . . . . . . ... 11 
K.mrl.k,ops ... . . . ... 2 
Penticton . . . . . . . . . 3 
Pon Hardy . . . . . . . . S 
Prince George . . . . . . . OP 
Prince Rupert . . . . . . . 4 
Revel110ke . . . . . . . . 2P 
Smithen . . . . ..... . -1 
Vancouver Int' I . . . . . . 7 
Victoria lnt'l .. . .... 7P 
Williams Lake . . . . . . -1 

Yukon Territory 
Watson Lake ....... -18 
Whitehorse . . . . . . . . -8 P 

Northwest Territories 

lP lOP 4P 
2P 3P -8P 
-6 -13 -28 
-4 0 -22 
1 9 -S 
1 7 -5 
1 9 0 
4 SP -4P 
1 9 0 

2P SP -2P 
3 S -4 
2 11 2 
IP 12P OP 
2 S -8 

-2 -11 -33 
2P IP -19P 

Alert . .......... -23P 4P -8P -31P 
Baker Lake . . .. . ... -28 -8 -10 -35 
Cambridge Bay . . . . . .-34 -10 -28 -37 
Cape Dyer .. .. . ... . -13 2 -1 -26 
Clyde ........... -18 1 -S -29 
Coppem,ine . . . . . . . -31P -9 -23P -36P 
Coral Harbour ...... . -18 -1 -10 -27 
Eureka . . ... . . .... -33 -1 -18 -42 
Fon Smith ......... -18 -6 -2 -34 
Iqaluit . . .. .. ... .. -10 3 1 -25 
Hall Beach . .... . . -24P -3P -lOP -36P 
lnuvik . . . . .... . -33P -12P -25P -41P 
Mould Bay . .. ..... -33 -S -25 -40 
Norman Wells ... . . . -30 -11 -22 -38 
Resolute ... .. .. . . . -26 -1 -19 -34 
Yellowknife ... . . .. -20P -SP -IP -37P 

Alberta 
Calgary lnt'l . . . . . . . -2 
Cold Lalce . . . . . . . . . -7P 
Coronation . . . . . . . . -10 
Edmonton N amao . . . . . -6 
Fon Mcm\lffay . . . . . -l 2P 

2 6 -11 
OP -lP .-14P 
-4 -2 -17 
0 2 -12 

-3P -lP -19P 
High Level . . ..... -20P -8P -13P -32P 
Jasper ... . ... .... -4 
Lelhbridge .... .. . . -IP 
Medicine Hat . . . . . . . -6 

2 4 -14 
lP 9P -16P 

--3 7 -16 
Peace River .. . ... . . -11 -2 -1 -19 

Saskatchewan 
Cree Lake .. . . ... . -lOP -IP 
Estevan . . ... . .... -11 -7 
La Ronge . . • . . . . . . -9P OP 
Re&ina . .. ........ -11 -S 
Saskatoon . .... .. .. -10 -4 
Swift Current . . . . . . . -9 -4 
Yorku>n .. . • • ..... -9 -3 

Manitoba 
Brandon . . . .. . .... -12 -6 
ChlD'Chill .. • ..... -21P -8P 
Lynn Lake . ... .. . -13P -lP 
The Pu .. .. . . . . . . -8 O 
Thompson ... ... .. . -13 -2 
Winnipeg lnt'l . . . . . . -8 -3 

-SP -21P 
-2 -23 

-SP -20P 
-3 -21 
-S -20 
2 -17 

-2 -18 

-3 -22 
-4P -3SP 
-7P -20P 
-5 -13 
-6 -25 
-1 -17 

Climatic Ptrsptctives 

18P • 
lP 1 
1 48 
4 13 

OP 0 
7 0 

64 0 
SP 1 
71 0 
lOP 0 
2P 1 
59 0 
23P 0 

3 1 

Ontario 
170 85 Big Trout Lake . . .. . . -lOP 

• Gore Bay . . . . . . . . . 3P 
• Kapuswing . . . . . . . -2 

350 52 Kenora . . . . . . . . . . -7P 
290 41 London . . . . . . . . . . 4 
190 69 Moosonee . . . . . . . . 0 
100 65 Nonh Bay . . . . . . . . -1 
180 57 Ottawalnt'l . . . . . . . 2 
170 81 Petawawa . . . . . . . . IP 
1 SO 31 Pickle Lake . . . . . . . . -8P 
110 31 Red Lake . .. ... . .. -8P 
100 SO Sudbury . • . • . . . . • -1 P 
130 41 Th\Dlder Bay .... . .. -2P 

X Timmins . . . . . . . . . -2 
Toronto lnt'l . . . . . . . 4 
Trenton . . . . . . . . . . 3 

6 33 • Wiarton . . . . . . . . . . 3 
2P 11 150 81 Windsor . . . . . . . . . 6 

3P 45 
4 47 

2P 10 
84 • 
5 25 
lP 19 
8P 8 
lP 4 
4P 34 
4 17 

llP 43 
2P 25 
2P 15 
SP 13 
4P 27 

12P 28 

OP 0 
IP 3 
0 0 
IP 3 
3P 27 
6P 36 
2P 1 
OP 1 
2 1 
4 6 

4P 31 
3P 10 
3P 16 
3 9 
2 4 
1 6 

SP 6 

lOP 14 
SP 27 
2P • 
3 12 
4 27 

17P 9 

Quibec 
210 91 Bagotville . . . . . . . . 0 

• Blanc Sablon . . . . . . . 0 
120 35 lnulcF.ak . . ..... . -SP 
090 67 Kuul)Uaq . . . . . . . . . -5 
300 70 Kuu.ijuarapik . . . . . . -2 
100 46 Maniwaki . . . . . . . 1 

X Mont Joli . . . . . . . . . 1 
110 44 Montreal lnt'l . . . . . . 3 

X N atashquan . . . . . . . . 0 
080 80 Quebec . . . . . . . . . . 1 P 
300 57 Schefferville . . . . . . -7 

X Sept-Iles . . . . . . . . 0 
X Sherbrooke . . . . . . . . 1 
X Val D'or . . . . . . . . . -2 

030 54 
140 46 New Brumwkk 

Charlo . . . . . . . . . . 1 
Chatham . . . . . . . . . 2P 

360 43 Fredericton . . . . . . . . 2 
• Moncton . . . . . . . . . 2 
• Saint John . . . . . . . . 3P 

160 41 
X Nova Scotia 
• 
X 

270 70 
180 46 

Greenwood . . . . . . . . 4P 
Shearwater . . . . . . . . 5 
Sydney . . . . . . . . . . 4P 
Yarmouth . . . . . . . . SP 

190 
310 
180 
ISO 

160 

330 
180 
160 
160 

• 

41 
46 

Prince Edward Island 
Charlottetown . . . . . . 3 
Summerside . . . . . . . 3P 

39 Newfoundland 
33 Canwright . . . . . . . . OP 

• ChlD'Chill Falls . . . . . . -S 
X Gander lnt'l . . . . . . . 1 

37 Goose . . . . . . . . . . -2 
Pon-Aux-Basques ... . 
StJohn's .. . ..... . 

43 St Lawrence . . ... . . 
46 Wabush Lake . . . . . . 
31 
37 
• 

s9sn 1ns-ssI11121 

4P 
2 
4 

-7 

350 70 

ptot • weekly precipitation total i'I mm 

-1 
lP 
3 

-2P 
1 
5 
0 
2 

2P 
OP 
OP 
IP 
IP 
2 
1 
0 
0 
2 

-3P -22P 
13P -4P 

9 -10 
-3P -llP 
17 -2 
9 -S 

14 -8 
15 -6 
ISP -lOP 
-4P -14P 
-6P -lOP 
llP -7P 
SP -lOP 
12 -12 
17 -3 
14 -S 
19 -4 
18 -1 

3 10 -6 
• 7 -10 

3P OP -16P 
4 3 -18 
3 5 -11 
2 13 -10 
3 11 -7 
2 15 -5 
2 6 -9 

2P lOP -6P 
3 1 -18 
3 4 -8 
3 14 -7 
2 9 -14 

6P 46 
ISP 0 
32 6 
4P 34 
37 0 
21 4 
9P 2 

lOP 3 
SP 5 

13P 44 
lP 54 

14P 1 
47P 1 
2SP 10 
17 0 

21P 0 
14P 0 
34 0 

14P 10 
17 0 

26P 19 
12P 17 
25 11 
16 8 
17 3 
16 3 
15 0 

12P 9 
9 26 

23 3 
23P 5 

8 5 
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040 76 
170 89 
220 63 
330 52 
180 76 
110 43 
170 72 

X 
X 

330 59 
330 67 

X 
280 63 
220 65 
240 69 

X 
X 

240 83 

290 57 
X 

050 85 
290 63 
300 72 
190 61 
270 70 
250 67 
330 59 
250 56 
330 56 
320 61 
270 57 
210 65 

3 6 
2P 14P 

-6 15P 7 300 63 
-7P 8P • 060 78 

2 14 -5 42 • 350 67 
1 15 

2P 13P 
-6 41 1 350 96 

-3P 66 0 120 74 

IP 17P -2P 40P O 290 74 
1 14 -2 86P O 330 72 

lP 13P -2P 49P 6 360 87 
lP 14P -2P 67P O 290 80 

1 13 -3 27P 2 360 89 
lP 12P -4P 13P • 010 96 

2P 
3 
0 
2 
IP 
0 
1 
3 

3P -4P 
1 -12 

10 -5 
3 -10 

9P OP 
8 -3 

11 -2 
2 -18 

45P 4 
19 50 
49 0 
17 10 

49P 0 
40 0 
so 0 
5 19 

• Annotations -

330 83 
310 56 
340 76 
310 65 
330 111 
330 67 

X 
340 56 

mun• mean weekly teq,erature, ·c 
mu • maximum weekly tlf11)8rature, ·c 
min • mininum weekly temperature, ·c 
anom • mean temperature anomaly , ·c 

at • snow thickness on the ground i'I cm X • no observation 
dlr • direction of max wind, deg. from north. 
vlt • wild speed in kmAl 

P • less than 7 days of data. 
* • missing data when going to printing. 
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Acid Rain continued from page 6 

SITE 

Kejimkujik 

DAY 

13 
16 
17 

from November 13 to 19, 1988 

pH AMOUNT 

5.2 20R 
4.7 2R 
5.2 23R 

AIR PATH TO SITE 

Atlantic Ocean 
Atlantic Ocean 
Atlantic Ocean 

r = rain (mm), s = snow (cm), m = mixed rain and snow (mm) 
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