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Record rainfalls cause major floods in B.C. 
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A series of frontal disturbances brought 
ta-rential rainfalls to the B.C. coast, 
beginning on November 8. Hardest hit 
areas were the eastern half of the Fraser 
Valley and northern Vancouver Island, 

~I where total rainfall amounts, in four days, 
~~ n ranged between 150 and 350 mm, espe-
~ cially on the west side of the mountains. 
~ Aooding and resultant washouts and mud 
~ slides were further aggravated by melting 
~1 snow, attribute.d to higher freezing levels. 
M I Preliminary damage estimates place 
u destruction in the tens of millions of dol­
~ 
~ lars. 
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By the end of the period, Squamish, 
north of Vancouver received 310 mm of 
rain. Hope and Chilliwack, in the Frase.r 
Valley, received 337 and 195 millimettes 
of rain, respectively. Gold River on the 
west coast of V ancouve.r Island recorded 
314 mm in the same 4-day period. The 
greatest one-day rainfall was recorded at 
Hope, 173.1 mm on the 9th, followr.d 
closely by Squamish, 164.4 mm and Gold 
River's 143.8 mm, both on the 10th. The 
same stations had two-day rainfall totals 
of 304 mm, 233 mm and 233 mm, JCSpCC­
tively. Hope's one and two-day rainfall 
amounts have a statistical chance of reoc­
curring less than once in every 100 years. 

Snow and freezing rain hit 
Ontario 

Winter took aim at Ontario on Novem~ 
5, with heavy snow in IICl'thern and 
centtal regions, and freezing rain in a 
band from just north of Lake Ontario to 

Georgian Bay. Nonh Bay and Sudbury 
received 20 to 30 centimettes of snow. 
Gore Bay was buried unde.r 37 cm of the 
white stuff, setting a new mark for the 
greatest one-day November snowfall. 

Further to the south, 1 to 2 centimettes 
of ice accumulated after several hours of 
fre.ezing rain. Damage to ttees and ·powe.r 
lines was considerable. Orchards near 
Georgian Bay were severely hit. as ice­
laden ttees snapped due to the weighL In 
some areas power was off for 2 days. Al­
though freezing rain does occur north of 
Toronto on average once e.ach November 
(Muskoka, Mount Forest) an occurrence 
so early in the month is unusual. At Mus-

koka, this freezing rain stonn appears to 
be the earliest since an ice storm hit late in 
October 1962. 

Wann weather for the 
East ... 

For the we.ck of November 19, above-nor­
mal tempezatures are expected across 
Manitoba, Ontario, Quebec and the Atlan­
tic region. Across southern Ontario and 
the Atlantic provinces, temperatures will 
be 5 to 7 degrees above normal. Else­
where, temperatures will be near to below 
nonnal. The Arctic Islands will ex­
perience temperatures of about 3 to 5 
degrees below normal. 

Top ten greatest one-day rainfall amounts at Hope,· B.C. 
300 ------------------------, 

250 

200 

• - - Normal monthty 
p-ecipitation 

172 
184 . -- . 

249 249 ---- ---· 
184 

cz::::a Total one-day 
p-ecipitation 

209 209 ---- ·---
184 ---· --- - 173 

The November 9, rainfan amount surpassed an previous one-day rainfalls at 
Hope~ a significant margin. 
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' . DEPARTURE FROM NORMAL 

OF 

Weekly nom,al 
temperatures re) 

MEAN TEMPERATURE 
(OC) max. min. t 

NOVEMBERS TO 11, 1990 
Whitehorse A -3.3 -9.8 
Iqaluit A -7.9 -15.1 
Yellowknife A -7.1 -14.3 
Vancouver lnt'I A 10.3 4.1 
Victoria lnt'I A 10.S 3.7 
Calgary lnt'I A 5.8 -~.4 
Edmonton lnt'I A 2.3 -8. 7 
Regina A 3.4 -7.9 
Saskatoon A 2.1 -7.4 
Winnipeg lnt'I A 2.8 -5.9 
Ottawa Int'I A 6.2 -1.0 
Toronto (Pearson Int'I A) 8.2 0.3 
Montrfal lnt'I A 6.9 0.2 
Quf bec A 5.0 . -1.9 
Fredericton A 7 .6 -1.6 
Saint John A 7.5 -0.2 
Hallru (Sbearwater) 9 .0 2.4 
Charlottetown A 7 .4 0. 7 
Goose A 1.6 -S.S 
St John's A 7.6 1.5 

Weekly temperature and precipitation extremes 

Maximum 
temperature re) 

British Columbia . . . . . . . . . Kamloops A 20 
Yukon Territory ....... Shingle Point A 0 
Northwest Territories .... Nonnan Wells A 1 
Alberta . . . . . . . . . . Pincher Creek (aut) 15 
Saskatchewan . . . . . . ·. . . . . Broadview 9 
Manitoba . . . . . . . . . . . . . . Dauphin A 10 
Ontario . .............. Windsor A 14 
Quebec . . . . . . . . . . . . Montr~ Int'l A 8 
New Brunswick ....... St Stephen (aut) 13 
Nova Scotia . . . • . . . . . . . . Sable Island 15 
Pdnce Edward Island . . . . Charlottetown A 12 
·,: . . . . . . . . . • . . . . . . . Swnmerside A 12 

Newfoundland ........... StJohn'sA 10 

Across The Country .. . 

Highest Mean Temperature 
Lowest Mean Temperature 

90/11,()5-90/11/11 

. . . . . . . . . . 

. . . . . . . . . . 

Minimum 
temperature re) 

Dease Lake -26 
Watson Lake A -33 

Eureka -40 
High Level A -27 

Cree Lake -30 
Lynn Lake A -22 

Big Trout Lake -15 
Scheff erville A -21 

St-Uonard A -8 
Greenwood A -3 

Charlottetown A -3 

Wabush Lake A -20 

Victoria Int'l A(BC) 8 
· Eureka(NWT) -33 

Heaviest 
precipitation (mm) 

HopeA 376 
Watson Lake A 12 

Coral Harbour A 25 
Edson A 27 

LaRongeA 4 
Gillam A 15 

Gore Bay A 72 
Sept-iles A 64 

St-Uonard A 63 
Sydney A 51 

Summerside A 51 

Port Aux Basques 51 
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&LAaMIA - AL 
MUtANIAI - All 
CONNICTICUT - co 
DCLAWAJII - DI 
'1.0RIDA - 'L 
OI OtlGIA GA 
U INOII - IL 
.. DIANA IN 
IOWA - IA 
UNIAI - KA 
KINTUCICY - KY 
LOUII IANA - LA 
IIIAINI ME 11T 
IIIANrTOIA - MT / 
MARYLAND - MD ( IIIAIIACHUln Tl - MA 
MICHIGAN - 1111 ) I 
IIIINNHOTA - MN I ........... , - 1111 
IIIIIIOURI - 1110 J\ 
NH"AllllA NI 
NIW l"UNIWICK - NI 
Ntw,ouNDLAND - NF 
NfW HAM~IHIRI - NH 
NIW JIRIIY - NJ 
NfW YORK NY 
NO"TH CAROLINA - NC 
NORTH DAKOTA - ND 
NOYA ICOTIA - NS 
OHIO - OH IA 
OKLAHOMA - OK 

J ONTAIUO - ON -PINNIYLYANIA - PA 
' ,tlllNCI EDWARD ISLAND- PE 

OUtHC - OU 
RHODE IILAND - "' \ IOUTH CA"OLINA IC 

I, IOUTH DAKOTA ID 
TINNH IIE - TN 
TUAI - TX 
Yl"MONT - VT 
Y"'QINIA - YA 
WEIT YI .. GINIA - WV 
WIICONIIN WI n 

Site day pH 
Longwoods 4 4.S 

s 3.9 
9 4.1 

10 5.7 

Dorset• 4 4.1 
s 4.3 
6 s.o 
7 4.6 

I 9 4.1 ~ \ 10 4.4 
I 
~ 

Chalk River 5 4.2 
7 4.4 
9 4.1 

Suaon 4 3.9 
5 4.2 
6 4.4 

I 
) 10 5.0 
\ 

Montmormcy 4 4.2 
i 5 4.4 

7 5.2 
10 s.o 

Kejimkujik 6 3.9 
7 4.9 

10 4.7 

Climatk Ptrsptctives 
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ACID RAIN 

The reference map Oeft} 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 EnviromnenL The map also shows the 
approximate areas (shaded}, where S0:2 and 
NOx emissions are greatesL 

The table below gives the weekly repon sum­
marizing the acidity ( or pH} of the acid rain or 
mow that fell at the collection sites, and a 
description of the path travelled by the moisture 
laden~- Epvironmental damage to lalcC$ and 
streams is usually observed in sensitive areas 
regularly re.ceiving precipitation with pH read­
ings less than 4. 7, while pH readings less than 
4.0 are serious. 

amount • path to site 't..T-•. --L-- A • " 1n 1990 air 
10 R . . . . . Michigan, Wisconsin 
33 R . . . Eastern Ohio, Western Pemsylvania 
s M . . . Ohio, Indiana 
3 s ... . Northern Michigan +-· 

p. . . o-
C t!~· 
fJ.' 0-- .-. I 

e - , 
1 R . Michigan, Lake Huron L~• . . . . I'll . .::• LL 

42 M . Western New York. Pemsylvania C: ·- u.J .. . . . . C ~ .:r.: 
1 M . Lake Huron. Lake Superior 0 . . . . 

L s- s . . . . . • Lake Huron. Lake Superior ~ !.1) 

1 s .. . .. . Southern Ontario, Ohio > ,:.::, 
C. ...--I 

1 M . Lake Huron UJ ....... . . . . ::::• 
,,:; Ct--

D 30 M . . . •. Eastern Ontario, New York ii:: .. ~ 
3 s • . Notrhem Ontario C (.0 Qi . . . . ii:: w +-· ~ 
2 S • • • • • • Eastern and Southern Ontario u :-:.- r,:; 

1-1 Ci .:) 
+-' I- -

7 R • • • . . Eastern and Northern Ontario 
C u 3 tlJ w If) 
I: 0.. -6 R . • • • . New England ...... 
C (J) Q.2 

10 R . . New England Ci IL "" . . . L w 0 q 61 M . . New England -~ u.. ....,. 
./&-. . . 

> 
C u 

8 M . . • Nonhwestem Quebec w ....... (-.J . . t- '1'--1 

16 s . . Main~ New Bnmswick <r . . . . E ... 
1 s • . Central Quebec ..... M E . . . . ,:, _j .-20 s . . . . . . Eastern Main~ New Bnmswick u :> 0 

14 R • • • • • Atlantic Ocean 
17 s . ..••• Maine 
1 R • . • • • AtllDlic Ocean 

• • . . . . r=raln(mm), s=snow(cm), m=mlxed rain and snew(mm} 
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British Columbia 
Cape St James . . . . . . . 6 
Cranbrook A • • • . • • . 3 
Fort Nelson A .•••..• -16 
Fort St John A .••.••• -11 
Kamloops A • . • • • . • • 3 
Penticton A • • • • • • • • 4P 
Port Hardy A • . • • . . • 6 
Prince George A . . . . . -4 
Prince Rupert A •..••• 3P 
Revelstoke A • • • • • • • 2P 
Smithers A • • . • • • • • -3 
V ancouvcr Int ·1 A . • • . • 8 
Victoria 1nt·1 A • • • • • • 8 
Williams Lake A . . . . -2P 

Yukon Territory 

-2 
2 

-7 
-8 
0 

-IP 
0 

-4 
-2P 
-IP 
-3 
1 
1 

-IP 

10 2 36 ••• 
13 -9 14 ••• 
-4 -26 9 25 
6 -24 11 20 

20 -8 3 ••• 
17P -2P OP••• 
12 2 117 ••• 
6 -13 27 6 

9P -2P 62P 1 
7P -IP 105P 8 
6 -10 11 2 

15 0 92 ••• 
16 -2 79 ••• 
6P -12P 19P 3 

170 
180 
330 
260 
100 
340 
110 
190 
140 
170 
240 
130 
210 
150 

104 
44· 
33 
65 
61 
32 
59 
57 
74 
so 
96 
46 
57 
41 

Ontario 
Big Trout Lake • • • • • • -5 
Gore Bay A • • . • . . . 1 
Kapuskasing A . . . . . . -4 
KeJ10ra A • • • • • • • • • -4 
~ A . . . . . . . . 3 

1 
.3 
-2 
-2 
-2 
-2 
-4 
-3 
-4 

-2P 
-1 
-4 
-2 
-3 
-2 
-2 

-5 Komakuk Beach A . ... -21 
Teslin (aut) . • • • • . . • . • 
Watson Lalce A . • . • . .-17 -6 
Whitehorse A . . . . . . .-17 -10 

-4 -29 0 18 X 

Moosonee . . . . . . • . -4 
North Bay A . . . . . . . -3 
Ottawa lnt'l A • . . . . . 0 
Petawawa A . . . . . . . -2 
Pickle Lake •••••••• -6P 
Red Lake A . . . . . . . -4 
Sudbury A • • • • • • • • -4 
Thunder Bay A . . . . . . -3 
Timmins A • • . • • . • . -4 
Toronto(Pemonlnt'IA) • 2 
Trenton A • . • . • . . . 2 
WiartonA • . . . . . . • 2 
Windsor A . . . . . . . . 4P 

-2 

Northwest Territories 
Alert . . . . . • • . . . . .-30 
Baker Lake A . ...... -19 
Cambridge Bay A . . . . .-25 
Cape Dyer A . . . . . . . . • 
Clyde A ... .... ... -18 
Coppermine A . . . . . .-23 
Coral Harbom A . . . . . -8 
Eureka . . . . ·. . . . . . -33P 
Fon Smith A .. . . . . . -16 
Hall Beach A ...... . -15 
lnuvik A . . . . . . . . . .-22 
Iqaluit A ..... .. ... -14 
Mould Bay A . . . . . . .-31 
Norman Wells A ..... -18 
Resolute A . . . . . . . .-24 
Yellowknife A .• .... -17 

Alberta 
Calgary lnt'l A ...... -4 
Cold Lake A . . . . . . . -8 
Edmonton Namao A . . . -5 
Fort McMurray A .... . -12 
High Level A . . . . ... -15 
Jasper . . . • . . . . . . . -3 
Lethbridge A . . . . . . . 0 
Medicine Hat A . . . . • . -2 
Peace River A . . . . . . .-10 

Saskatchewan 
Cree Lake • ••• • •..• -14 
Estevan A . . . . . . . . . -5 
La Ronge A ......... -11 
Regina A .•...•... -5 
Saskatoon A ....••.• -9 
Swift Current A . . . . . . -4 
Y orkton A . . • . . • . . . -7 

Manitoba 

• -1 • 
-3 -33 
0 -31 

-4 -23 -36 
0 -8 -31 

-3 -8 -33 
• • • 

-3 -10 -27 
-9 -4 -32 
8 -4 -23 

-2P -24P -40P 
-7 -2 -32 
6 -5 -26 

-5 0 -36 
-2 -4 -23 
-6 -20 -39 
-3 1 -36 
-1 -12 -35 
-1 -5 -28 

-3 
-4 
-2 
-7 
-7 
-2 
-1 
-3 
-5 

-7 
-4 
-S 
-3 
-6 
-3 
-4 

6 -13 
8 -17 

10 -14 
6 -27 

-2 -27 
4 -14 

13 -13 
10 -16 
S -21 

0 -30 
8 -17 
2 -24 
S -17 
3 -20 
6 -16 
7 -16 

Brandon A . . . . . . . . -S -3 9 -15 
0 -20 Churchill A . . . . . . . . -9 0 

Lyrm Lake A . .. . .. -1 lP -2P 
The Pas A . . . . . . . . . -9 -5 
Thompson A . . . . . . . -9 0 
Winnipeg lnt•l A . . . . . -S -3 

IP -22P 
2 -18 
2 -21 
S -15 

• ••• X -2P 
12 22 290 61 
7 9 170 52 Qufbec 

Bagotville A • • . . . . • -3 

1 12 220 
2 ••• 350 

Blanc Sablon A . • • . . -3 
41 Inukpiak A . . . . . . . . -8 
87 Kuu,tiuaq A . . . • . . . . -6 
48 Kuujjuarapik A . . . . . . -7 

-3 
400 

-3 
0 

-4 4 15 300 
• ••• 
2 20 
1 19 

25 33 
lP 11 
7 29 
8 19 

18 33 
3 8 
1 25 
7 10 
1 27 
2 15 

1 1 
3 2 
9 3 
6 4 

19 30 
12 9 
1 ••• 
1 1 
8 3 

4 14 
0 ••• 
4 12 
1 ••• 
0 4 
4 1 
3 1 

0 ••• 
9 23 

7P 17 
3 14 
8 29 
0 ••• 

320 
350 
050 

160 
170 
310 
120 

300 
110 
100 

260 
270 
300 
270 
320 

240 
220 
260 

X Maniwaki . . . . . . . . -2 
56 Mont Joli A . . • . . . . -2 
57 Montreal Int·l A . . . . . 1 
85 Natashquan A . . . . . . -2P 
X Quebec A . . • . . . . . . -2 

35 Scheff erville A . • . • . . -10 
56 Sept-Iles A . . . . . . . . -4P 
44 Sherbrooke A . . . . . . -1 
SO Val-d•Or A • • • • • • • • -6 

NewBrumwkk 

-3 
-3 
-3 

-2P 
-3 
-3 

-3P 
-3 
-4 

X 
46 
54 
52 

CharloA ......•.• -1 -3 

82 
69 
82 
82 
37 
X 

104 
52 
56 

Chalh.arn A . . . . . . . . -1 -3 
Fredericton A . . . . . . 1 -2 
Moncton A .... . . . . 
Saint John A . . . . . . . 

0 -3 
IP -3P 

Nova Scotia 
Greenwood A . . . . . . 4 
Shearwater A . . . . . . . 4 
Sydney A • • • • . . . . • 4 
Yarmouth A • • • • • • • S 

Prince Edward Island 
Charlottetown A • • • . • 2 
Summerside A . • • • • • 2 

-2 
-2 
-1 
-1 

-2 
-3 

240 56 
220 63 
300 57 
330 56 
310 so 
220 63 
310 59 

Newfoundland 
Cartwright . . . . . . . . -2P -IP 
Chun:hill Falls A . • . . . -8 -3 
Gander Int 'I A . . . . . . -1 -4 
Goose A . . . . . . . . . -4 -2 
Port Aux Basques . . . . 1 -3 

270 
320 
340 
150 
280 
280 

StJohn'sA . . • • • • • • 1 -4 
St Lawrence . • • • • • • 2 -3 

56 Wabush Lake A . . . . . .9 -4 
89 
56 
56 
46 
54 

90/t tm-90n in 1 

1 -15 
5 -7 
2 -11 
3 -11 
8 -2 
2 -12 
3 -11 
8 -7 
6 -11 

3P -14P 
1 -12 
2 -12 
S -12 
2 -12 
8 -4 

10 -7 
7 -4 

14P -2P 

1 -8 
4 -8 

-1 -18 
1 -15 
0 -17 
5 -10 
2 -5 
8 -7 

SP -14P 
5 -9 

-2 -21 
7P -13P 
4 -5 
2 -17 

11 15 
72 8 

8 3 
3 2 

62 ••• 
10 3 
48 25 
29 ••• 
37 1 
7P 3 
4 3 

34 18 
0 ••• 

••• 6 
28 1 
28 ••• 
55 1 

29P••• 

35 34 
19 2 
7 10 
9 15 
7 8 

33 1 
56 29 
50 1 

31P••• 
56 28 
31 33 

64P 16 
60 15 
37 22 

300 · 6 
280 80 
310 61 
200 46 
290 78 

X . 
350 6S 
300 67 
270 57 
330 41 
310 57 
020 S9 
320 63 
290 56 
300 102 
270 87 
280 82 
220 72 I 

270 
090 
200 
290 
130 
270 
280 
250 
090 
290 
350 
300 
260 
320 

61 
·80 
63 
52 
57 
52 
83 
67 
83 
67 
56 
70 
57 

69 ~ 

4 -6 35 12 050 74 
8 -6 56 7 250 87 

12 -5 45 ••• 250 78 
12 -7 53 ••• 260 96 

12P -SP 37P••• 090 80 

14 -3 25 ••• 260 104 
13 -3 21 ••• 100 89 
12 -1 51 ••• 140 96 
12 -1 27 ••• 130 89 

12 -3 35 ••• 220 89 
12 -3 51 ••• 250 93 

2P -6P 
-1 -17 
7 -6 
3 -11 
7 -3 

10 -3 
10 -4 
0 -20 

16P 16 
35 22 
22 1 
15 10 
51 1 
24 5 
29 ••• 
22 10 

Annotations -

350 70 
310 56 
120 69 
340 67 
310 96 
150 80 

X 
010 44 

mean• mean weekly temperature, ·c 
max • maximum weekly temperature, ·c 
min • minimum weekly temperature, ·c 
anom • mean temperature anomaly , ·c 

ptot • weekly precipttation total il mm 
at • snow thickness on the ground il cm X • no observation 
dlr • drection of max wild, deg. tom north. 
VII • wind speed in kmAl 

P • less than 7 days of data 
• • missing data when going to printing. 


