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Intense storm batters East

Fierce winds accompanied by dropping
temperatures ravaged the Great Lakes Ba-
sin from November 16 to the 18th. In
northern Ontario, where snowfalls ranged
between 20 and 30 centimetres, the wind
whipped the snow into drifts more than a
metre high. Snow squalls, which develo-
ped to the lee of the Great Lakes, dumped
an additional 30 cm of snow in the snow
belt regions. By the moming of the 18th,
St. Catharines, in the Niagara Peninsula,
had received 26 cm of snow, while
Muskoka reported 30 cm on the ground.
Strong winds, heavy precipitation and
thunderstorms accompanied this weather

system into Québec.
Tornado hits Québec town
On November 16, thunderstorms

which developed ahead of a sharp cold
front crossing Ontario and Québec,
spawned a late-season tornado, which
touched down near the town of Mont-St-
Hilaire during the mid-afternoon. The tor-
nado, which cut a swath 500 metres wide
for more than one kilometre, caused ex-
tensive damage, estimated to reach $2
million.

Alberta skiing season
underway

Alberta ski resorts in the Rockies are
starting off the season with the best snow
conditions in more than a decade. Fortress
Mountain in Kananaskis County was the
first to open its slopes last week, while
resorts near Banff, Lake Louise and Jasper

Stormy weather ushers in winter

A record cold Arctic air mass spilled southeastwards across the Prairies, while in eastern Canada a
southwesterly circulation pumped record warm, moist air northwards. An active frontal disturbance
dividing these two strongly contrasting air masses eventually reached the east coast, plunging all of
eastern Canada into a winter-like regime for the weekend.

will be opening very soon. At least 30 to
50 centimetres of fresh snow has fallen
during the last few weeks. One week ago,
Sunshine Village near Banff got 105 cm
in eight days. The cold temperatures have
also been beneficial for snow-making. In
contrast, ski resorts in the southern B.C.
interior have had to delay opening be-
cause of a lack of snow.
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DEPARTURE g?ou NORMAL Weekly norma..l
Y MEAN TEMPERATURE temperatures ('C)
' (°C) max.  min
Whitehorse A 6.1 -134
Iqaluit A 86 -16.6
Yellowknife A 98" 173
Vancouver Int’] A 84 24
Victoria Int’]l A 8.8 23
Calgary Int’l A 22 95
Edmonton Int’l A 0.1 -110
Regina A 00 -100
Saskatoon A -10 -100
Winnipeg Int’l A 0" 9
Ottawa Int’1 A 49 24
Toronto Int’l A 7.7 04
Montréal Int’l A 5.2 -1.7
Québec A 30 -38
Fredericton A 52 3.2
Saint John A 54 21
Halifax (Shearwater) 7.4 08
Charlottetown A 5.6 0.7
Goose A 06 16
St John’s A 58 0.1
Weekly temperature and precipitation extremes
Maximum Minimum Heaviest
temperature ("C) temperature ('C) precipitation (mm)
BritishColumbia . ......... Sandspit A 14 Fort Nelson A -30 Prince Rupert A 91
Yukon Territory . ...... Haines Junction 5 Ogilvie 49 Watson Lake A 6
Northwest Territories . ....... Iqaluit A -1 Shepherd Bay A 41 Cape Dyer A 31
Alberta - . ..ol oo ity B Medicine Hat A 15 Fort Chipewyan A -39 Whitecourt A 12
Saskatchewan ......... Rockglen (aut) 13 Cree Lake -36 Cree Lake 12
Manifoba: . . &2 o sha s oS isa Gimli 11 Lynn Lake A -30 Island Lake 14
(811 ST L RS R WindsorA 19 Nagagami (aut) -25 Trenton A 74
Quebee . < n s N Sherbrooke A 20 LaGrande IVA -26 Ste-Agathe-des-Monts 80
NewBrunswick .......... Moncton A 19 St-Léonard A -13 SaintJohn A 59
Nova Scotil . iv s v & 5 5 s Greenwood A 21 Ambherst (aut) -8 Truro 45
Prince EdwardIsland ... .. Summerside A 17 Charlottetown A -9 Charlottetown A 41
Newfoundland ........ Daniel’s Harbour 19 Wabush Lake A -21 Burgeo 70
Across The Country...
Highest Mean Temperature . ......... Sable Island(NS) 9
Lowest Mean Temperature .......... EurekalNWT) -33
89/11/13-89/11/19 |
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TOTAL PRECIPITATION
(mm)

NOVEMBER 13 TO 19, 1989

DEPTH OF SNOW
ON GROUND (cm)
AT 12 GMT

NOVEMBER 19, 1989
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ATMOSPHERIC CIRCULATION

89.1.12 - 89.1.18

89.1.12 - B9.1.98

Mean geopotential height anomaly
50-kPa level (10-decametre intervals)

Mean geopotential height
50-kPa level (10-decametre intervals)
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R A
ARKAMBAS
CONNECTICUT
DELAWARE
FLORIDA
GEORGIA
WLINOIS
INDIANA

WOWA

KAMSBAS
KENTUCKY
LOUVISIANA
MAINE
MANITOBA
MARYLAND
MASSACHUSETTS
MICHIGAN
MINNESOTA
MISSISSIPPI
MISSOURI
NEBRASKA

NEW BRUNSWICK
NEWFOUNDLAND
NEW HAMPSHIRE
NEW JERSEY
NEW YORK
NORTH CAROLINA
NORTH DAKOTA
NOVA S8COTIA
OHI0
OKLAHOMA
ONTARIO
PENNSYLVANIA

[ I A O O O

PRINCE EDWARD ISLAND—

QUEBEC

RHODE ISLAND
SOUTH CAROLINA
SOUTH DAKOTA
TENNESSEE
TEXAS

VERMONT
VIRGINIA

WEST VIRGINIA
WISCONSIN
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ACID RAIN

The reference map (left) shows the locations
of sampling sites, where the acidity of precipita-
tion is monitored. All are operated by Environ-
ment Canada except Dorset (*), which is a
research station operated by the Ontario Minis-
try of the Environment. The map also shows the
approximate areas (shaded), where SO2 and
NO, emissions are greatest.

The table below gives the weekly report sum-
marizing the acidity (or pH) of the acid rain or
snow that fell at the collection sites, and a
description of the path travelled by the moisture
laden air. Environmental damage to lakes and
streams is usually observed in sensitive areas
regularly receiving precipitation with pH read-
ings less than 4.7, while pH readings less than
4.0 are serious.

Site

Longwoods

Dorset *

Chalk River

Sutton

Montmorency

Kejimkujik

day pH amount

13
14
15
16
17
18

13
15
16
17

14
16

13
14
15
17
18

15
18

42
4.1
42 57
Missing
46 14
48 3
37 13
42 21
46 S
40 1
39 10
44 13
43 S
40 2
40 14
41 3
40 4
47 8
52 17
41 10

ooooo

ooooo

oooooo

lllll
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air path to site
November 12 to November 18, 1989

Data not available

Michigan, Southern Ontario
Kentucky, West Virginia, Ohio, Pennsylvania, Southern Ontario
Virginia, Pennsylvania, New York

Illinois, Indiana, Ohio, Southern Ontario
Wisconsin, Michigan

Michigan, Southern Ontario

Virginia, Pennsylvania, New York, Eastern Ontario
New Jersey, Pennsylvania, New York, Eastern Ontario
Indiana, Ohio, Southern Ontario

New Jersey, Pennsylvania, New York
Atlantic Ocean, New England

Southern Ontario, Southem Québec

Northwestern and Central Québec

Virginia, West Virginia, Pennsylvania, New York, Southern Québec
Southern Ontario, Southern Québec

Indiana, Ohio, New York, Southem Québec

New Jersey, Atlantic Ocean

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




= L s

2l WASAN N

28

page 6 Chmatic Perspectives November 13 to 19, 1989

British Columbia Ontario ,
Cape StJames . ...... 8P 1P 11P 4P 50P*** 150 83| BigTroutLake . ... .. 17 8 8 24 4 18 280 S0
Cranbrook A ....... -1 1 9 -10 O¢** 180 46| GoreBayA ....... -1 4 7 9 49%* 320 69
FortNelsonA ......- 17P 4P -5P -30P OP 30 X | Kapuskasing A . ... .. 9 5 -1 21 43 49 280 70
FortStJohnA . ...... -8 -l 9 24 11 4 240 57| KenoraA ......... 9 -5 9 .21 5 7 330 61
Kamloops A . . ...... 1 -1 8§ -6 ] e X|LondonA ........ 4 0 18 -8 53 2 270 76
PentictonA ........ 3P 1P 8P -2P OP*** 180 59| Moosonee ........ 9 5 2 21 44 36 010 67
PortHardy A ....... 6 1" 0 66*** 110 59| NorthBayA ....... 4 4 1 -11 66 9 040 46
Prince George A ..... -1 3 7 -10 24%** 190 63| Otawalnt’lA ...... 04157 9 ey 2108 18
Prince RupertA ...... SP 2P 10P -2P 91P*** 170 70| Petawawa A ....... 2 -1 13 -13 42 2 240 69
Revelsioke A ....... 0 -1 7 9 24 4 180 46| PickleLake ....... .- 12P -SP 1P -24P 13P 16 300 63
Smithers A ........ -1 2 7 -7 48%** 150 33| RedLakeA .......- 11 -5 5 -21 6*** 310 69
VancouverInt'lA . . . .. 7 111 2 24°* 290 63| SudbryA ........ S 4 1 -16 44 11 040 35
Victorialnt'lA ...... 7 1 11 -2 21°*** 160 33| ThunderBayA ...... 1 -5 s -19 6 8 350 52
Williams Lake A . . ... -2 1 6 -11 13%***+ 120 41| TimminsA ........ 8P -SP -1P -22P 28P*** 280 56
TorontoInt’lA . ..... 5 1 17 -6 38 1 240 78
Yukon Territory Trenton A ... .45 4 1 16 -8 74 8 220 87
Komakuk BeachA ... .26 -8 -19 -32 1 50 X|WiartonA ........ 2P -1P 15P -6P 69P 28 280 T2
TesIm(a0r) o «'x o xo's -16P * 2P 31P (pese X| WindsorA ........ 4 5 -1~ 19 " 38 "k 300 1
WatsonLake A . ... .. 23 9 -7 -39 6 22 X
Whitehorse A .. ... .. -16 -6 2 -36 4 8 180 59| Québec
Bagotville A ....... -2 1 17 -15 11 4 200 57
Northwest Territories Blanc SablonA ..... oP ¢ 13P -10P 13P*** 250 74
1T, NG T, 29P 3P 8P -35P OP 22 360 44| InukjuakA ........ 6P 1P -2P -14P 24P 10 290 93
BakerLake A . ...... 26 -7 -11 -34 2 26 320 67| KuujjuagA ........ 9 0 3 20 11 16 220 &9
CambridgeBay A . ... .-30 -7 -23 -36 0 21 010 43| Kuujjuarapik A ...... 9P 4P -2P -18P 24P 29 310 83
CapeDyer A ....... -12 3 2 23 31 47 300 93| Maniwaki ........ -1 -1 15 -13 55 1 180 65
Clyde A - . « 5445 s -20P -2P -10P -28P 4P 21 300 72| MontJoiA ....... (V) 1 19 -12 13 1 160 98
Coppermine A .. .... 29 -8 -20 -37 1 35 250 43| MontréalInt’lA ... .. 1 -1 20 -9 80 2 230
Coral Harbour A ....-19P -2P -5P -31P 4P 27 330 89| NatashquanA ...... 0 1 10 -9 19%* 260 72
e R 33 -1 -19 41 1 11 290 56| QuébecA ......... 0 0 18 -10 47 3 200 85
FortSmithA ....... 20 -9 -10 -33 9 27 280 19| ScheffervilleA ...... -11 -1 5 23 25 49 210 76
HallBeachA ....... 21 -1 -10 30 10 41 300 87| SeptllesA ........ 3P OP 9P -13P 17P 1 080 74
il &y o den o o358 ke 29 -8 -19 40 Q se* X | Sherbrooke A .. .... 2 3 2Dy Banlle 1. 270 167
151117, R R 10 3 -1 26 12 16 110 83| Vald'OrA ........ 7 4 0 -19 5115 X
ouldBay A ....... 30 -2 25 -35 1 18 350 43
Norman Wells A ... .. 25 71 -17 37 4 10 X | New Brunswick
Resolute A ........ 28 -3 -19 -34 1 25 361 A4l ChwloA s ois o s <5 o 1 1 A7 212025 1870 19
Yellowknife A .. .... 21 -8 -12 32 5 23 100 33| ChathamA ........ 2 1 19 -13 26¢%** 250 61
: FrederictonA ...... 3 2 18 -10 20°*** 200 78
Alberta _ MonctonA ........ 3P 2P 19P 9P 22P*** 160 74
CalgaryInt'lA ...... -1 2 14 -4 1¢¢¢ 350 69| SaintJohnA ....... 5 3 18 -7 39°%= 20 @&
ColdLake A .. .vox 10 4 7 -4 6 1 310 57
EdmontonNamao A ... -§ 0 8 -19 g8 **+ 3]0 61| Nova Scotia
Fort McMurray A . . ... -17 -9 3 33 8 25 310 35| Greenwood A ...... 7 3 21 4 43°* 180 2
HighLevel A . ... .. -17P 7P 4P -38P OP 34 X | Shearwater A . ...... 7 3 154433 290 61
TBDEE i o5 v B s -1 3 10 -14 3 see X|SydneyA ......... 6 2 18 -3 44+*+ 180 43
Lethbridge A ....... 1 2 14 -15 Qe** 270 96 qumouth R T aa e B 4 17 1 31*» 160 B
MedicineHatA . ... .. - 3 .=l 15 522 3 1 240 85
PeaceRiverA . .... .- 12P 4P 6P -26P 5P 3 X | Prince Edward Island
Charlottetown A .. ... SP 2P 17P 9P 41P 3 300 48
Saskatchewan Summerside A ...... 5 2 17 6 29+ 210 &
CresLake . ... o0 i 21 -13 -2 -36 12 36 310 39
Estevan A ... ... o' 6 -2 13 -20 1 1 320 74| Newfoundland
LaRongeA ........ -16 9 S5 -30 10 33 320 S6|Cartwright ........ 2. 013 .1 18%* 00 @&
ReginaA ......... - 3 12 23 1 1 340 70| ChurchillFallsA . . ... 4 0 9 -18 22 31 280 57
SaskatoonA . ...... .- 10 4 9 -25 3 1 320 67| GanderInt'lA ...... 3 2 18 3 4% 190 108
SwiftCurrentA . ... .. 6 -2 12 -24 1 1 250 61| GooseA ......... -4 1 12 -11 52 20 240 72
Yorkton A . e s wiete diis 11 -5 9 -26 7 6 350 50| PortAuxBasques .... 4 1 12 2 61%** 290 B
StJohn'sA ........ 6 3 18 -2 24+ 270 70
Manitoba StLawrence ....... § 32 15 <2 e X
BrandonA .......- 14P 8P 8P -25P 2P S5 300 46| WabushlLake A .....- 10 -1 4 21 24 21 230 56
Churchill A . .... ... -19 -8 -12 -28 1 19 330 57
Iymilake A . ....L. 22 -12 -13 -30 6 38 330 39| 89/1113-89111/19
ThePasA ... .....% 14 7 5 -4 7 20 310 65
ThompsonA ....... 21 -11 -12 -29 8 25 330 32
WinnipegInt’lA ....-11P -7P 8P -24P 4P 5 330 48
mean= mean weekly temperature, ‘C ptot = weekly precipitation totalin mm — Annotations —
max = maximum weekly temperature, °C st = snow thickness on the ground in cm X = noobservation
min = minimum weekly temperature, "C dir « direction of max wind, deg. from north. P = lessthan7 daysof data
anom= mean femperature anomaly,‘C vel « windspeed in kmh * = missing data when going to printing.
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