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CLIMATIC 
March can be a fickle month and this year was no exception, as a wide variety of weather conditions affected 
the country. 

In western Canada. March definitely 
ushered in like a lion. as heavy snowfalls 
blanketed southern British Columbia and 
bitter cold covered the Prairies for the first 
couple of days of the month. On B.C. 's 
lower mainland this was the f ounh major 
snowfall of the season. The Vancouver 
area received 15 to 25 centimetres of 
snow. but as much as 40 cm covered the 
ground near Chilliwack, east of Van
couver. In the upper Fraser Valley. Hope's 
33 cm snowfall was more than twice the 
normal for the month. Even in balmy Vic
toria, where spring flowers were already 
in bloom, old man winter came back one 
more time to bury Vancouver Island's 
south coast with snow. It all seemed like a 
bad dream as 15 cm of snow covered Vic
toria, while outside the city as much as 35 
cm was reported on the ground. On March 
10, during the early afternoon, scattered 
thunderstorms moved across B.C.s lower 
mainland and spawned several funnel 
clouds over the Fraser Delta and a tornado 
touched down at Pin Meadows, east of 
Vancouver. Tornadoes in this pan of the 
country are rare at any time of the year. 

-On the Prairies, Arctic air spilled south
wards accompanied by snow and strong 
winds. Temperatures dipped to the minus 
twenties and thirties. Ranchers were espe
cially concerned by the cold, as the calv
ing season was Wlder way. 

Eastern Canada did not escape the late 

winter storms either. During the first 
week, a swath of freezing precipitation 
coated the lower Great Lakes and the St. 
Lawrence Valley. Then on March 4, one of 
the worst ice storms in recent memory hit 
Nova Scotia, bringing down trees and 
utility lines. There were major snowfalls 
in New Brunswick on March 4, March 11 
and 12 and again on the 24th. Total ac
cumulations in New Brunswick this 
March were well in excess of 100 cm, and 
double the amount of snow that fell last 
month. 

Northeasterly winds associated with 

/ ABOVE -NORMAL 
/ SNOWFALLS 

/ } 
I \ 

I . 
I ( 
... l 

~\'-.__ ~ 
°"' ~ u3 I , , ___ _ 

,,f1) j O --~--

0 - i I 
"1 ! - I 

! ! I r I 
HEAVY BITTER COLD j _/ 

SIG~IFICANT SNO~PACK THEN MILD 1· / 

SNOWFALL \ ~ND DRY · ~ _/ 
';:w~ ~ ) ; , r 
f ""I ---. 't·.,...J I I i 

FUNNEL CLOUDS. \ - --- ~~.::_MONTH SNOWFALL 
TORNADO · -r-~---T··J\.-. - ---\ '> ' . '-· - . . \ I .... L . 
-.__ i '---r----i ·- --:.4 , 

--; ,· . ) .-, 
I ---- . L > ,)_ ; 051. -- ; ---"'----{_ 

these stonns caused additional problems 
in coastal areas. The mobile ice pack in the 
Gulf of St. Lawrence was pushed towards 
the southern shoreline, while the Labrador 
ice pack choked the northeast coast of 
Newfoundland. Shipping and ferry ser
vices were severely affected. 

On March 27 and 28, very strong 
winds, in excess of 100 km/h, buffeted 
Ontario and Quebec causing extensive 
wind damage. A wind gust of 159 km/h 
was recorded at Samia - only 2 km shy of 
the Ontario record established at Rock
cliffe, May 11, 1959. 

• 

A variety of weather conditions affected the country this month. 

Canada 
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Across the country 
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The greatest deviation of temperature and 
precipitation was in the far north, where 
both were well above average. This con
trasts with the southern border areas, 
where temperatures and precipitation were 
near to below normal. In Whitehorse, 
March is the third month in a row with 
above average temperatures. 

Beaver Creek recorded the highest 
temperature in the Yukon, with a reading 
of 9 .o·c on the 25th. The lowest tempera
ture occurred on the 13th, with a 45.o·c 
reading at Komakuk Beach on the chilly 
shores of the Beaufort Sea. 

Komakuk Beach along the Beauf on 
reponed 10.4 cm of snow, or almost four 
times the normal snowfall, showing why 
the Arctic is considered a semi-arid area. 
In contrast, Carcross had the least amount 
of snow, 2.0 cm, only 16 percent of nor
mal. Klondike, the highway station aiong 
the Dempster received the most snow with 
39.5 cm, or 132 percent of normal. Surpris
ingly, Blanchard, usually the snowiest sta
tion in _ the Y u1con recorded only 24 cm 
during March. 

Temperature and precipitation regimes 
in the central and eastern Arctic were quite 
variable. The lowest temperatures reported 
in the region was 45_3•c at Eureka, while 
Rankin Inlet in the Keewatin district 
reponed the mildest temperature, a maxi
mum of -1.1·c. Surprisingly the lowest 
temperature at Alert was only -37.9·c. In 
contrast, hundreds of miles to the south, in 
the grain growing district of Sas
katchewan, Prince Alben reported a mini
mum temperature of -39.9• C. 

Total precipitation was above normal in 
all areas, with the exception of Alert and 
Eureka. In the Keewatin district, precipita
tion amounts were almost three times the 
normal for the month. Ra~kin Inlet 
re.corded the most precipitation, 24.1 mm, 
compared to a normal-of 8.3 mm. 

Hours of bright sunshine were near to 
well-above normal. Residents of Alert en
joyed 130.9 hours of sunshine, which is _ 
almost double the March average of 66.5 
hours. 



British Columbia 

Unseuled weather was the pauem for 
March. Winter-like temperatures at the 
beginning of the month gave way to a 
spring-like temperature regime by month's 
end. A heavy snowfall on the March 1, 
caused many traffic problems, both in the 
lower mainland and on southern interior 
highways. Snow even fell on the south 
coast as late as March 10. There were also 
a number of funnel cloud sightings in the 
area on the 10th, with one reported touch
down near Pitt Meadows on the lower 
mainland. 

The month ended with summer-like 
weather in most regions, with several sta
tions in the southern interior establishing 
record high maximum temperatures on 
March 31. Lytton established a new record 
monthly maximum temperature of 23.7.C, 
breaking the old record of 21.7'C set in 
1972. The warm weather at month's end 
heralded the end of bush work in the north. 

Precipitation was quite variable. Most 
of the northern half of the province and the 
Chilcotins reponed less than half of their 
average. The extreme southern sections of 
the interior had above normal precipita
tion, as much as three times the normal at 
Cranbrook. Cranbrook's precipitation of 
56.2 mm is a record high for March, break
ing the old record of 35.3 mm set in 1987. 
On the opposite extreme, low March 
precipitation records were set at Macken
zie, only 5.8 mm for the month, breaking 
the old record of 9 .8 mm set in 1981. Port 
Alberni also set a new record low of 75.7 
mm breaking the old record of77.7 mm set 
in 1982. 

Most of the northern half of the 
province had well below average snow
falls. Mountain snowpacks, generally 
above normal earlier in the year, did not 
receive all that much additional snow this 
month. Southern interior valleys reported 
little _or no snow on the ground by month's 
end. 

Below average sunshine was recorded 
along the west coast of Vancouver Island. 
Elsewhere sunshine was relatively more 
plentiful. Only one sunshine record was 
set Smithers had 171.1 hours of sunshine, 
breaking the old March record of 162.8 
hours, set in 1982. 
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CLIMATIC EXTREMES IN CANADA· MARCH 1991 

leas~ 1.5 mm, which represents only 7 per
cent of the March normal. In the south, 
precipitation amounts were closer to, or 
above normal. A series of snowstonns late 
in the month dumped 15 to 20 centimetres 
of wet snow across ponions of the agricul
tural district At Winnipeg, the snow stonn 
boosted the total monthly snowfall to 27 .8 
cm, and as a result total precipitation was 
above nonnal. The highest precipitation 
total from the storm was 43.9 mm, at 
Gimli, Man. It was the highest single day 
snowfall of the 1990/91 winter season. 

Mean Temperature: 
Highest Amphitrite Point, B.C. s.1·c 

Coldest 

Highest Temperature: 

Eureka, N.W.T. -34.4·c 

Lytton, B.C. 23.TC 

Lowest Temperature: Eureka, N.W.T. -45_3·c Sunshine was plentiful in all areas, 
ranging from 20 to 85 hours above the 
monthly average. The sunniest spot in the 
region was The Pas, with 260.1 hours of 
bright sunshine, compared to a normal of 
175.0 hours. 

Heaviest Precipitation: Cape Scott, B.C. 182.1 mm 

Heaviest Snowfall: Mont Joli A, QUE 118.1 cm 

Deepest Snow on the Ground 
on March 31, 1991 Cartwright, NFLD. 214cm 

Greatest number of Bright 
Sunshine Hours: The Pas A, MAN. 168 Hours 

March was a we~ windy and warm month 
in Ontario. The early part of the month, 
featured one of Ontario's most extensive 
ice storms, with reported ice accretion of --
25 mm on March 3 and 4. Another storm 

,·::···:···:·· 'Alberta ··· 

Cold air accompanied by significant snow
falls and strong winds pushed southwards 
across the province during the last few 
days of February and early March. 
Temperatures during the first week of the 
month dipped well down to the minus 
twenties across central and southern 
regions and into the minus thinies across 
the north, setting a number of new daily 
low temperature records. The lowest 
temperature was -4 3 •c at Fort Chipewyan 
on March 1. The mercury recovered quick
ly, and apart from a few brief intrusions of 
Arctic air during the remainder of the 
month, temperatures generally held near or 
at above nonnal values. Easter Sunday was 
the warmest day of the month. Daytime 
temperatures climbed well into the mid
teens at most localities. Lethbridge 
registered 19·c. ,; 

Precipitation fell primarily as snow, and 
was above average over northeastern Al
berta and in the west central and southwest 
mountain foothill regions. Banff received 
the most snow,43 cm - 20 cm of which fell 
between March 2 and 4. The Peace and 
Slave Lake regions were the driest, receiv-

ing only 4 to 8 millimetres of precipitation. 
Average values for March are closer to 20 
mm. Precipitation across the remainder of 
the province was just slightly below nor
mal for the month of March. 

on March 27 and 28 packed devastating 
winds gusting in excess of 100 km/h. In 
particular, Samia 'speak wind of 159 km/h 
was not only the highest wind ever 
recorded in southwestern Ontario, but it 
now stands second only to the provincial 

·:·Manitoba and Saskatchewan·· record gust of 161 km/h set at Ouawa's 
· · ·· Rockcliff e Airport in May 1959. 
For the· most part, March was mild with However, apart from the stonns, it was 
most areas reporting well-below nonnal a pleasantly mild month. In most of 
precipitation. The highest temperature in southern and central Ontario, as far north 
the region was recorded at Kindersley, as Sault Ste. Marie, it was the mildest 
11.s·c. In Winnipeg, it was also a much March since 1987. At St. Catharines how
warmer than usual month, with the ever, it was the warmest March since 1979, 
warmest day occurring on the 20th, when though in northern and southwestern On
the mercury peaked at 13.1·c, a mere 0.2 tario, March was not quite as mild as last 
degrees cooler than the record of 13.9·c year's. 
that has stood since 1878. Winter released This month was also very wet In con
its grip very reluctantly, as most stations ttast to January and February, rain was 
early in the month reported a minimum abundant everywhere except in 
temperature of -3o·c or colder, and several northwestern and extreme southwestern 
stations watched the mercury dip to -40·c · Ontario. Total March precipitation topped 
or lower on at least one day. The coldest 100 mm from London to Sudbury, with 
reading was -43.2·c, at Stony Rapids. new records established at Sudbury and 

With the exception of a small area in the Gore Bay, 120 and 128 millimetres, 
south, precipitation amounts were well respectively, with the latter being also the 
below nonnal, with most locations receiv- wettest spot in Ontario. For most other 
ing less than half of their normal precipita- locations in this wet zone, March was the 
lion for the month. Lynn Lake tallied the weuest since 1976. 



Snowfalls were light in the south (10 to 
20 cm), but near normal in central and 
northern Ontario (20 to 40 cm). Windsor 

1 recorded the least snow, only 1.2 cm, their 
smallest March accumulation since 1961. 
Kapu~ing's 63 cm was the provincial 

~ high - 10 cm above their monthly normal. 
Moosonee' s was the sunniest spot in 

the province, 204 hours of sunshine, 50 
hours more than usual . 

The weather was mild except along the 
eastern shore of Hudson Bay. Only the ex
treme eastern portion of the province had 
below normal precipitation. Baie Comeau 
and Mont Joli recorded monthly precipita
tion totals of 135.6 and 149.8 millimetres, 
respectively. Baie Comeau and Mont Joli 
also had the heaviest snowfalls, 104.1 and 
118.l centimetres, respectively. A new 
monthly snowfall record was established at 
La Grande Riviere-42.7 cm of snow com
pared to the 40.4 cm recorded March 1980. 

Total hours of bright sunshine for the 
, 
1 

month ranged from 86 percent of nonnal at 
m Sherbrooke to 121 percent of nonnal at 
ii Natashquan. 
In On March 4, twenty years to the day 
~ after the "Stonn of the Century", 15 to 25 
tr cm of ice pellets, snow and freezing 

11 precipitation fell across southern Quebec. 
~ More than 40 cm of snow was recorded at 
i's Roberval, while rainfall in excess of 30 

mm was reported in the Eastern 
-as Townships. resulting in minor flooding in 
o[ the region. Snow and high winds brought 
M the Quebec City public transport system to 
~I a halt for the first time in over ten years. 
w- On March 8, another snowstonn, with 
ij, amounts of 30 to 40 centimetres accom-
)n· panied by gusts of more than 100 km/h, 
~ paralysed the areas from Charlevoix to 

Baie Comeau on the nonh shore of the St. 
oo- Lawrence, and from Levis to Matapedia 
11 Valley on the south shore. Wind speeds at 
in Ile Rouge, in the St. Lawrence, reached 

tl1l 110 km/h. On March 20, the Matapedia 
~ Valley was again hit with a storm, which 
,iID left between 25 and 30 cm of snow, once 
~ again forcing the closure of roads and 
~1, schools in the area. 
!It During the weekend of March 23 and 
~ 24, southwestern Quebec received an addi
it,: , tional 10 to 25 centimetres of ice pellets 

and wet snow. 

Climatic Perspectives 

On March 28, southern Quebec was 
swept by winds gusting to between 80 and 
100 lcm/h. The most serious wind damage 
occurred in the Montreal area, with 
damage occurring to some buildings and 
shelters. A maximum gust speed of 102 
km/h was recorded at St Hubert Airport. 

By the latter part of the month, maple 
syrup production was in full swing with the 
favourable weather conditions. Some ski 
centres were still in operation north of 
Quebec City over the long Easter weekend. 

!{}/:){tf ltl!\iJ)tt~l #:f.I!llliii'.Ji:Itlillilllll}illiJI 
An extremely mild southerly flow 
produced daily record high maximum 
temperatures at a number of locations on 
the 2nd. At many locations records had 
been broken that stood since the last cen
tury. Greenwood, N.S ., reported a maxi
mum temperature of 16·c, breaking the 
old record of only 8.C set in 1963. The 
extremely mild air continued into early 
morning of the 3rd, once again setting 
record high maximum temperatures at a 
few locations. 

Precipitation totals were generally 
above nonnal with the exception of Char
lottetown, P.E.I. Some areas in New 
Brunswick and southwestern Nova Scotia 
reported totals significantly gre.ater than 
nonnal. 

Snowfall totals were generally above 
normal in New Brunswick. St. Leonard, 
reported a total of 121.0 centimetres, of 
which 86.6 centimetres fell during the 
period from the 4th to the 10th. This is 
slightly more than double the amount that 
fell during the entire month of February. In 
Nova Scotia amounts were variable. The 
total for the season at Shearwater to-date, 
is only 83.0 centimetres, as compared to a 
normal for the same period of 183.8 cm. In 
Prince Edward Island, Summerside 
report.ed 60.6 centimetres, 10 percent 
above nonnal, while Charlottetown to the 
e.ast, reported only 29.8 centimetres, 32 
percent below nonnal. 

Several major storms struck the 
Maritimes during the month. The first was 
a freezing rain storm that pounded the 
Maritimes on the 4th. Up to 13 hours of 
freezing rain was reported at Sydney, N.S. 
The freezing rain and ice pellets lasted ap
proximately 24 hours at Fredericton, N.B. 
The storm caused many problems in 
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Halifax, and was one of the most expen
sive for the Nova Scotia Power Corpora
tion. 

On the evening of the 11th, a major 
storm stalled just to the east of Cape 
Breton. Sydney Airport received 33.2 cm 
of snow over a two-day period, and had 
winds gusting to 112 lcm/h. The northerly 
winds crammed sea ice against the Cape 
Breton coast, trapping passenger ferries on 
the Sydney side of the Cabot Strait. 
Moncton, N.B., received 41 cm of snow 
from this stonn and wind gusts reached 
104 km/h. 

Just after the arrival of spring on the 
25th, winter took another swipe at the 
Maritimes, when a stonn passing south of 
Nova Scotia dumped more snow over the 
area. Highest accumulations, 15 to 30 cen
timetres, were reported over mainland 
Nova Scotia. 

·· ··········· ······ ...... ·-·· ....... ... ..... ... .. .... . .... , . 
Iltli]!fititNi~:f.§:~:~:.~J:# ~ ~ ::: .:··!'. jf}i/I 
March was generally an uneventful month 
throughout the province. Temperatures 
averaged a little above normal at most 
locations. Snowfalls were significantly 
below nonnal, with Burgeo receiving only 
19.7 cm, less than half their normal. On the 
other hand, rainfall was above average. A 
predominance of easterly winds during the 
middle of the month gave periods of freez
ing precipitation and below normal sun
shine to e.astem Newfoundland. Western 
areas were relatively sunnier . with 
Stephenville receiving 140.4 hours of sun
shine compared to a normal of 105.0 hours. 
During the month, strong easterly winds 
pushed the Labrador ice pack tightly 
against the coastline, causing disruptions 
to shipping, gulf and coastal ferry services. 

Labrador experienced above nonnal 
temperatures especially further inland. 
Snowfall and total precipitation was 
generally below nonnal, with the excep
tion of Nain situated along the northern 
coastline, where a monthly snowfall qf 
135.2 cm was more than double the nor
mal. Sunshin_e was above average jnland 
and a little below nonnal at the coast. At 
Churchill Falls, 177.4 hours of bright sun
shine was recorded compared to a normal 
of 137 .9 hours. 
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SEASONALTOTALOFHEATING 
DEGREE-DAYS TO END OF MARCH 

1991 
BRmSH COLUMBIA 

1990 NORMAL 

3018 3272 
2804 2983 
4005 4522 
2334 2454 
2415 2500 

Kamloops 3272 
Pcnticton 3020 
Prince George 4515 
Vancouver 2416 
Victoria 2482 
YUKON TERRITORY 
Whitehorse 5954 5591 5909 
NORTHWEST 
TERRITORIES 
Iqaluit 
Inuvi.k 
Yellowknife 
ALBERTA · 
Calgary 
Edmonton MWl. 
Grande Prairie 
SASKA TC HEW AN 
Eastvan 
Regina 
Saskatoon 
MANITOBA 
Brandon 
Churchill 
The Pas 
Winnipeg 
ONTARIO 
Kapuskasing 
London 
Ottawa 
Sudbury 
Thunder Bay 
Toronto 
Windsor 
QUEBEC 
BaieComeau 
Montreal 
Quebec 
Sept-lles 
Sherbrooke 
Val-0'or 
NEW BRUNSWICK 
Charlo 
Fredericton 
Moncton 
NOVA SCOTIA 
Sydney 
Yannouth 
PRINCE EDWARD 
ISLAND 
Charlottetown 
NEWFOUNDLAND 
Gander 
St. John's 

8302 
8314 

,I 

7535 

4190 
4460 
5168 

4705 
4869 
5146 

5292 
7575 
5750 
4957 

5409 
3223 
4036 
4424 
4846 
3197 
2843 

8115 7852 
8272 8306 
7270 7183 

3912 4478 
4181 4703 
4622 5267 

4398 4726 
4632 5054 
4879 5242 

5084 5277 
7406 7361 
5861 5809 
5028 5116 

5423 5406 
3444 3484 
4095 4036 
4694 4590 
4934 4830 
3472 3487 
3443 3))4 

5037 5180 4934 
3908 
4360 
5035 
4408 
5176 

3699 3954 
4289 4568 
5271 5447 
4056 4321 
5239 5365 

4586 4735 
3818 4238 
38TI 4153 

3519 3929 
3002 3391 

3719 4148 

4136 . 4427 
3746 3993 

4557 
3952 
3885 

3514 
3236 

3747 

3962 
3683 
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SEASONAL SNOWFALL TOTALS(cm) TO 
ENO OF MARCH 

1991 1990 NORMAL 
SEASONAL SNOWFALL 

TO END OF 
, aRmSH COLUMBIA MARCH 1991 

Kamloops 96 51 91 
Pon Hardy 72 82 71 . (cm) 

Prince George 302 239 230 
Vancouver 118 51 60 
Victoria 73 36 50 
YUKON TERRITORY 
Whitehorse 181 153 122 
NORTHWEST 
TERRITORIES 
Clyde 97 • 129 
Inuvik 150 162 145 
Yellowknife 167 145 122 
ALBERTA 
Calgary 110 78 116 
Edmonton MWl. 94 78 117 
Grande Prairie 190 128 164 
SASKATCHEWAN 
Eastvan 102 64 98 
Regina 83 102 102 
Saskatoon 118 62 102 
MANITOBA 
Brandon 107 107 104 
Churchill 204 130 150 
The Pas 117 • 145 
Winnipeg 97 88 112 
ONTARIO 
Kapuskasing 260 334 285 
London 180 217 199 
Ottawa 185 224 218 WATER EQUIVALENT OF 
Sudbury 231 258 229 SNOW COVER 
Thunder Bay 275 144 193 APRIL 1, 1991 
Toronto 87 78 124 

(mm) 
Windsor 83 108 113 
QUEBEC 
BaieComeau 275 286 337 
Montreal 197 182 224 
Quebec 314 300 326 
Sept-fies 421 318 388 ~ Sherbrooke 210 295 289 

I l Val-d'or 265 297 285 
NEW BRUNSWICK 
Charlo 379 295 369 
Fredericton 263 302 268 
Moncton 304 294 311 
NOVA SCOTIA 
Shearwater 83 176 184 
Sydney 172 273 287 
Yannouth 111 228 201 
PRINCE EDWARD 
ISLAND 
Charlottetown 186 238 301 
NEWFOUNDLAND 

? 
Gander 381 376 342 

1. St. John's 231 232 312 
IJ 



pageB Climatic Perspectives Vol.13-March 1991 

L 
,• 

50-kPa ATMOSPHERIC CIRCULATION 
March 1991 

.. "r ... ... 

tt.03.O1 - 91.03.31 

ao"r ... 

03.01 - 03.31 

I 

I 
ot"• 

I 
to"• 

' ' 
~)-

Mean geopotential heights 
- 5 decametre interval -

.... 
I ., .. 

' ' 
~)-

Normal geopotent.ial heights for the month 
- 5 decametre interval -

•"t- ...... 

L-----, .. 

, , ,, .... 
I 

I 
I 

I .... 
ll03.O1 - 91.03.31 

I ., .. 

--3 

,, 
, , , 

Mean geopotential height anomaly 
- 5 decametre interval-

.... 

11.03.01 - 91.03.31 

I 

I .... 
Mean heights difference w/r to previous month 

- 5 decametre interval -

• -1-

... .... 
H•w 



r 

Climatic Perspectives page9 

SOME CHARACTERISTICS OF SNOW COVER 
AND RESPONSE TO RECENT CLIMATE 

D Tom Agnew Canadian, Climate Centre, Downsview, Ontario, Canada 

Introduction 

Snow cover is the most reflective natural 
substance to solar radiation. It is also the 
most transient and variable form of ice, 
changing the surface characteristics of 
large land areas of the earth in a matter of a 

~ few days. Figure 1, shows the seasonal 
variation of snow cover, as well as sea ice, 
and terrestrial ice sheets. Snow cover of 
Northern Hemispheric land areas varies 
from about 50 million km2 in February to 5 
million km2 in August North American 
snow cover area is about 22 percent less 
extensive than Eurasian snow cover. 

Snow Cover Trends 

The obvious sensitivity of snow cover to 
climate has lead to careful monitoring of 
snow cover over the Northern Hemisphere, 
with the hope of detecting climate trends 
caused by CO2 climate warming. Monitor
ing on a continental and hemispheric scale 
has improve.d considerably since 1972, due 
to satellite observing systems, which allow 
large scale monitoring to be done relative
ly easily. Figure 2, taken from Robinson 
and Dewey (1990), is a twelve month run
ning mean of snow cover over the North-
ern Hemisphere, North America, and 
Eurasia. The twelve month mean removes 
the seasonal cycle. The data shows consid
erable variability from year to year, with 

' 1979 and 1985 having extensive snow 

cover over both the hemisphere and North 
America. Since 1985, there has been a 
sharp downward trend in snow cover ex
tent Northern Hemisphere snow cover for 
1988 and 1989 was at its lowest extent 
since reliable satellite monitoring began in 
1972. These two years were 8 to 10 percent 
below the annual average. The North 
American snow cover area for 1988 and 
1989 was at its lowest since 1981. Al
though these changes do not indicate a 
trend due to the short record, it is a cause 
for careful monitoring in the future. 

Date of snow disap
pearance in the eastern 
and western Canadian 
Arctic 

Figure 3, taken from Foster (1989), shows 
the date of snow disappearance for 
Canadian stations in the western Arctic 
(Cambridge Bay, Coppermine, and Tuk
toyaktuk) and in the eastern Arctic (Clyde 
and Hall Beach). For the three western sta-

NORTHERN HEMISPHERE SNOW AND ICE COVER 

million aq. km. 
70 - ------ - -- ---- - -

60 - - -- · 

50 -

40-

30 -

20 - : 

% Earth Coverage 

- 12~ 

- 9% 

- 6% 

1:l ll_l _ll I •• _111· 3 % 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

- Land Ice B Sea Ice ~ Snow 

Fig. 1. Seasonal variation in snow cover, sea ice and land (glacial) ice 
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tions, snow melt begins earlier, around the 
end of May at Tuktoyaktuk, the first week 
in June for Coppermine, and mid-June for 
Cambridge Bay. The western Arctic sta-
tions also show trends towards earlier melt 
staning in the early 1960s. Snow cover in 
the western Arctic, as opposed to the east-
em Arctic, melts more quickly because the 
climate is more continental, heating up 
rapidly during the onset of the warm 
season. 

Later melt in the eastern Arctic, is no 
doubt caused by the high frequency of 
cyclonic activity that influences the region, 
along with the more mountanous terrain 
and large areas of open water in the winter, 
which induce wind, cloud, precipitation 
and lower temperatures (Max well, 1980). 
As a result, snowmelt begins in late June. 
The eastern Canadian stations show no 
long tenn trends. However, each curve 
shows two peaks. For Hall Beach the peaks 
occur around 1969 and in the late l 970s. 
For Clyde, the peaks occur in 1964 and 
1978. 
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' Temperature C .. ,..._ ... 
E 0 
u E ...., .... 

z:. 0 -C E 0 

E E C> 
C 

C o . 0 C ,...._ 0 ....... "' 0 E "Q a. "' C 

E E 0 C ... :, - "' u ::, V, ... 0 ....., .. 0 
0 

._ a.. - ct -z !II C 0 .c .c 
0 u ....., 

C1" 0 .. 'O £. 
E C - ., .... C - cc STATION V, 0 a.. C 
0 ,..._ - ::, • L. ... E 0 0 ~ 0 - Q. "' "' C> 

u E E O' >. C E ...., u u E E ... .. ... C 0 ::, ... 
C ::, 0 ... 0 "Q V'l 0 :, 0 a.. 0 G> E - z z - - z: 

C ... E !II 0 !II 0 .c. 
Cl> - - -0 - .. C 0 0 - 0 0 0 

0\ 0 

"' 0 C ~ C .... 
2 0 2 2 Vl ~ ~ VI z CD ~ 

QUEBEC 

. 
8AGOTVllL£ A -5.4 1.1 9.9 -19.2 70.2 147 95.6 186 21 10 155 • 
BAI[ COM[AU A -5.5 1.2 4.8 -21. I 104.I m 135.6 175 85 II 136 91 
8LANC SABLON A -5. 3 0 .5 4.4 -23 .2 61.4 74 72 .8 64 J] 12 • • 
CHIBOUGAMAU CHA.PAIS -.9.5 I . J 8.4 -26.0 41.4 94 64 .0 142 f,4 9 185 • 
GASPE A -3.8 • 9. 1 -22.0 71.6 • 91.9 • 42 10 150 • 
INUKJUAK A -21.4 - 0 .8 -3.7 -35.8 40.0 444 )5.1 390 44 10 174 109 
KUUJJUAO A -17.5 0 .2 4.6 -)5.5 22.8 85 23.2 89 J) 7 179 109 
l<UUJJUARAPII< A -17.2 -0.1 4.1 -40 .4 25.5 126 31.2 149 JO 6 171 101 
lA GRANDE IV A -14.4 • 5.3 -40. 3 47.2 • 42 .0 • 660 12 161 • 
LA GRANDE RIVIERE A 14.2 • 5.3 -36.4 29.5 • 42 .7 • 42 8 202 • 
MANIWAl(I -J. I 2 .0 10.3 -20.6 25.4 75 84 .4 164 7 e 159 110 

MATAGAMI A -10 .1 • 9.4 -31.6 ]7.2 • 57.0 • 48 11 • 181 118 
MONT JOU A - 4 .3 0 .7 7.7 -16 .6 118.1 187 149.8 208 41 1J 127 98 
MONTREAL INT'L A -0.7 1.8 12.4 -13 .9 39.7 Ill 94.7 129 0 12 14) 92 
MONTR(Al MIRA8H 1/ -1.9 • 10.9 -15.5 33.8 • 111.8 • 6 " 187 • 
N.ATASHOUAN A -~.o 1.2 7.0 -23.8 39.2 68 83 .0 102 45 " 171 • 
OUEBEC A -2.8 1.7 7.7 -15.5 46.2 85 94.2 116 68 12 149 106 
ROBERVAL A -5.4 1.5 9.9 -19 .2 70.2 119 95.6 157 11 10 155 • 
SCH[Ff[RVILL( A -13.5 1.6 2.8 -39 .J 35.2 84 27.8 67 80 " 15] 93 
SEPT-IL(S A -5.6 1,0 3.9 -10.7 64.9 93 84.0 101 54 9 16] • 
SHERBROOI([ A -v 2.6 12.2 -14.8 21.4 40 95.5 130 72 13 118 • 
STE AGATHE DES MONT -3.8 1. 7 8 .4 -19.5 45.8 70 118.0 123 58 " 154 101 
ST HUBERT A -0.8 1.6 12.J -13 .4 28 .2 • 102.7 129 0 1) 14 6 • 
VAL D'OR A - 7.6 0 .7 10.0 - 28.2 37 .0 78 78.0/ 132 34 12 156 100 

NEW BRUNSWICK 

CHARLO A -3.5 2 .0 9 .9 -19.0 72.9 96 116.8 127 44 13 139 94 
CHATHAM A -2.1 1.2 12.1 -14.J 10].4 153 159.4 164 3 14 121 83 
rREO[RICTON A -1.J 1.1 11.9 -14.0 82 .4 1(19 147.5 174 2 14 107 • 
MO NC TON A - 1.9 1.0 12.5 -14.5 106.4 157 176.4 157 3 14 120 87 
SAINT JOHN A -1.2 1.3 9.4 -11.6 61.0 122 145.8 128 I 17 122 85 
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NOVA SCOTIA 

713.6 GREEN WOOD A 0 .4 1.J 16.0 - 12.5 71.5 
728.5 HALffAX IN T'L A 0 .1 1.7 11.6 -9.4 ]6.0 

721.6 SABLE ISLAND 1.6 0 .9 11.0 -5.2 56.8 
851.8 SH(ARWAT[R A 0 .7 1.5 10. 1 -8.3 24.4 
675.5 SYDNEY A -1.0 1.5 10.9 -11.8 55.1 

1230.5 
1075.0 YARMOUTH A 1.4 1.1 11.3 -6.4 33.9 
1091.5 

1004.5 
1016.6 

PRINC~ EDWARD 
ISLAN 

652.9 

872.0 CHARLOTTETOWN A -1.2 1.9 9.6 -11 .3 29 .8 
692.5 SUMM[RSIO[ A -1.3 1.5 8.6 -10 .0 60.6 
579.6 
6 17.8 NEWFOUNDLAND 
7142• 

647.2 BON AVISTA -1.9 0 .8 8 .1 -1] .5 52.6 
723.6 
976.5 

BURGEO -I.I 1.5 9.J - 15.0 19.7 
CARTWRIGHT -6.5 1.6 11.0 -23.8 41.7 

730.6 
610.7 CHURCHILL rALLS A - 10.6 2.5 6.9 -32.9 41.4 
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582.1 
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OHR LAI(( A -3.5 1.0 10.0 -22.6 38 .B 
GANDER INT'L A -2.8 0 .7 7.5 -15.9 38.4 

GOOSE A <I -7.0 1.6 10 .7 - 27.5 55.4 
MARY'S HARBOUR -5.9 0 .6 5.0 -23.1 30.0 

665.0 
PORT AU)( 8ASOVES - 1.5 1.2 7.3 -13.0 31.0 
ST ANTHONY - 5. 3 1.4 2 . I -19.5 49.8 

621.2 
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ST JOHN'S A - 1.6 0.7 11.9 -12.2 41.] 
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ACROCUMATOLOCICAL STATIONS 

Temperature C ,.._ 
E 
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:5 
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STATION 
0 ,,.... - ::, • ~ E 0 0 .c 

0 0.. ... <II "' ., .._,, ·c:; E c,, :;,,.. C 
V E E ., ... 0 ::, 
C ::, a: 0 C -0 ., VI 

::, 0 0 ... ., 
E - z -o :c C 

... E • • ~ E 0 ~ .. 0 0 - 0 -~ C - 0 ., - 0 
~ 

C 
~ 

C 0 ... ... 
~ 0 ~ VI ~ VI zo CD 

BRITISH 
COLUMBIA 

.AGASSIZ 5.8 -0. 3 21.0 -4.0 27.8 121.2 82 0 I) 137 
l<AMPLOOPS •.• ••• ••• ••• •.• ••• •• ••• ••• •• 
SIDNE'I' 5.7 0 .0 15.0 - 2.0 7.0 68 .1 101 0 14 132 
SUMM[RLAHO ••• • •• 19.5 -8 .0 11.0 12 .8 86 0 4 164 

ALBERTA 

B[AVERLODG[ -5.7 0 .4 12.5 -28.0 9.8 7.8 32 3 1 181 
(LURSU[ . ·' ••• •.• ••• ••• ••• •• ••• ••• • • 
LACOMBE -5.0 1.0 16.5 -26.0 9.5 6 .5 34 0 3 201 
LElHBRIDG[ ••• ••• • •• ••• ••• ••• • • ••• • •• •• 
V[GR[VILL[ ••• •.• ••• ••• ••• • •• •• • •• . ... •• 
SASKATCHWAN 

IHOI.AH HEAD - 6.6 1,3 12.5 -30.0 45.9 23.6 108 0 7 •• 
MELfORT - 8 .3 1.9 10.0 - 36.0 3.0 3.0 17 0 0 170 
REGINA -6.8 1.4 14.0 -29.5 31.0 31.2 194 0 7 •• 
SASKATOON ••• ••• •.• ••• • •• ••• •• ••• ••• • • 
SCOTT - 6.4 2.5 15.0 -JO.O 4.5 9.7 51 0 4 161 
swirr CURRENT - 2.5 2.7 16.5 -76.5 16.4 13.9 90 0 5 168 

MANITOBA 

BRANDON -u 2.7 10.7 -30 .1 26.1 26 .1 111 0 4 •• 
MORDEN -3.7 5.3 15.0 -27.0 20.4 21.2 89 5 ••• 4 
Gl[Nl[A -6.0 0 ,7 14.0 -31.0 28.2 28 .2 100 7 7 183 

ONTARIO 

DELHI 7.1 2.4 18 .0 -11.0 10.8 98 .2 116 0 12 •• 
ELORA 0.0 2.7 0.0 ••• 84.4 0. J 0 95 ••• •• 
GU[LPH 0.5 2.4 17.6 -12.6 49.8 142.1 227 0 14 138 
HARROW J .7 2 .5 20.5 -8.5 8.2 67 .0 83 0 11 156 
l<APUSK.ASING - 8 .5 I.I 11.0 -31.0 44.6 95 .4 177 48 9 183 
OTTAWA - 1.0 1.9 10.5 -16.2 n1 7J.7 124 9 ••• 2 
SMITHFIELD 1.6 3.0 14.7 -12.2 2.0 157.2 105 0 11 •• 
VIN ELAND •.• ••• ••• ••• ••• . ... •• • •• • •• • • 
WOODSLI[ ... ••• •.• ••• ••• ••• •• ••• • •• •• 
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Degree days 
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QUEBEC 

110.6 146.8 LA POCATIERE -4.1 0 . 3 8 .0 -16.0 66. 3 

' ·' ••• L'ASSOMPTION -1. 5 2.2 10.5 -15.0 13.9 
94.0 121.0 UNNOXVILLE ••• ••• ••• ••• ••• 
30.8 36.1 NORMANDIN -6 .8 1.9 7.5 -25.5 47.3 

STE.CLOTILDE ••• • •• •.• ••• ••• 
2.0 2.5 NEW BRUNSWICK 
••• • •• 

fREDERICTON -1 .0 1.5 14 .5 -15.5 46.6 
3.4 3.4 

• •• ••• NOVA SCOTIA 

•.• .... KENTVILLE 0 .8 1.8 15.0 -10.0 68.7 
NAPPAN -0.4 I. 9 11 .0 -14.0 86.4 

0 .0 0 .0 
PRINC~ EDWARD 
ISLAN 

0 .0 0 .0 
2.0 2.0 CHARLOTTETWN - 0 .5 2.2 10.0 -13.0 28.4 
•.• • •• 
3.0 3.0 NEWFOUNDLAND 

12.9 12.9 
ST.JOHN'S WEST 1.8 3 .8 -3.7 -13 .0 45.4 
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171 .6 112 2 14 
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