75.2 NOVA SCOTIA'S CLIMATE

Nova Scotiahasamodified continental climate, with
proximity to the coast and elevation determining
local variation in climate. The coastal influence is
the major one in Nova Scotia, since the relief is not
extreme, and only the Cobequid Hills (Unit311) and
the Cape Breton Highlands (Region 200) have eleva-
tions over 350 m. Dzikowski divides Nova Scotiainto
nine broad climatic regions which provide an over-
view ofthevariety of climatic conditions foundinthe
province.! (see Figure T5.2.1)

a. Northumberland Shore (District 530): Has a
delayed spring, a warm summer and fall, but a
cold winter and the lowest precipitation in the
province, being sheltered from storm winds
from the south and east. The Northumberland
Strait (Unit 914) is a shallow, sheltered body of
water that warms quickly in summer and

freezes in the winter, providing less of a moder-
ating effect than other coastal waters.

b. Northern Nova Scotia (Region 300 and much of
Region 500): The highlands receive high
snowfall and have the coldest winter tempera-
tures, but quite warm summer temperatures.

c. Cape Breton Highlands (Regions 100, 200):
Receive the highest total precipitation in the
province and have cool temperatures summer
and winter.

d. Eastern Nova Scotia (parts of Regions 400 and
500): A diverse geographic area with high
rainfall and generally cool temperatures, due to
the influence of the cool Nova Scotia Current.

N

Bay of Fundy

5
Y2727

Gulf of St. Lawrence

Atlantic Ocean é

Figure T5.2.1: Climatic Regions of Nova Scotia. A: Northumberland
Shore. B: Northern Nova Scotia. C: Cape Breton Highlands. D: Eastern
Nova Scotia. E: Northern Nova Scotia. F: Annapolis Valley. G: Bay of
Fundy. H: Atlantic Coastal. I: Sable Island
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e. Western Nova Scotia (most of Region 400): A
gradual slope upwards from the Atlantic Coast,
with high rainfall and warmer temperatures
than eastern Nova Scotia.

f. Annapolis Valley (District 610): A sheltered
lowland, with the warmest temperatures and
the lowest precipitation totals on the mainland.

g. Bay of Fundy (Region 700): A narrow strip along
the coast from New Brunswick to Yarmouth. A
strong coastal influence produces a long, cool
summer and a mild winter. There is frequent
fog and moderate precipitation.

h. Atlantic Coastal (Region 800): A strong coastal
influence produces the coolest summer and the
warmest winter temperatures in the province.
However, this effect extends only a few kilome-
tres inland. The moderating influence is
strongest in the extreme southwest, where
coastal waters are well mixed and unstratified.
Rainfall amounts are high and there is frequent
heavy sea fog.

i. Sable Island (District 890): Has a marine climate
characterized by a narrow temperature range,
little snowfall and frequent fog. It is unsheltered
and exposed to high winds.

These areas do not take into account extensive local
variations, particularly along the coast and in the
drier southwest interior.

MICROCLIMATES

Many local influences can modify a climate of an
area. For example, the southern slope of a hill can
sometimes receive enough sunshine to grow grapes,
whereas the adjacent level field would not be suit-
able. The southern slope of hill has a climate that is
different than that of the surrounding area and is
referred to as a microclimate. Many factors can cre-
ate microclimates. Cities and towns introduce
changes in the environment which create
microclimates. Vegetation can cause minor changes
inclimate; forexample, the climate inastand oftrees
is different than that in the surrounding fields.

SEASONS

Winter

In winter, the air mass dominance is shared by cold
continental arcticairand the moister maritime polar
air, with the prevailing winds being west or north-
west. But the weather is rarely settled, because a
series of low-pressure systems move up from the
southwest, bringing storms as the colder air is briefly
replaced by the warmer maritime tropical air. Some-
times the path of a storm will take a more northerly
route over New Brunswick, and warm southwest
windswill bring thaws to Nova Scotiaand southeast-
ern Newfoundland. Cloud cover is persistent and
wind speeds are at their highest in this season.

Spring

Spring comes slowly to Nova Scotia, especially in
coastal areas. The passage of midwest or Atlantic
coast storms often sweeps cold arctic air alongside
thewarmer maritimeair. Aswarmerair moves north-
ward over the cold waters of the Labrador Current,
dense fogs are formed.

Summer

Thefrequentoutflowsofarcticairabate as the south-
ern border of the arctic and polar air masses migrate
northward, usually sometime in June. A rather brief
summer begins, dominated by maritime tropical air.
The heat and humidity experienced in Ontario and
Quebec are modified by the coastal influence. Cy-
clones moving out of the midwest are usually not
severe, butin late summerand early fall the province
is, from time to time, affected by the remnants of
tropical storms or hurricanes.

Fall

Fall is the season of the greatest cyclonic activity in
the tropical western Atlantic, bringing heavy rains.
In between storms, however, there is often clear,
settled weather. Offshore watersare attheir warmest
and help to prolong the season.

GROWING SEASON

The start of the growing season is defined as the date
when the average temperature reaches 5°C and the
end of the growing season occurs when the average
temperature drops to 5°C. The value of 5°C is used
because at that average temperature the daily maxi-
mum is about 10°C and the minimum is about 0°C.
Most plants do not grow when temperatures fall
below freezing at some time during the course of
day. The length of the growing season in Nova Scotia
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Figure T5.2.2: Average temperature for January and July in Nova Scotia.
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ranges from somewhat in excess of 210 days in the
west to less than 190 days in central and eastern
portions of the province.

WEATHER

Climateisthelong-termaveragedescribingthe over-
all regime of an area, while weather istheimmediate
pattern of temperatures, precipitation, wind and
humidity that occurs daily. Climatic normals are
available from the Atmospheric Environment
Service. Information is published on temperature,
precipitation, wind, frost, solar radiation, bright
sunshine and degree days. Normals are based on the
latestthree decadesand are updated every tenyears.

TEMPERATURE

The mean annual temperature ranges from 5 to 7°C
for most of Nova Scotia, except the Cobequid Hills
and Cape Breton Highlands, where it is cooler. The
annual range of temperature is the greatest in the
vicinity of Northumberland Strait, with over 25°C
difference between the mean temperature of the
warmest and coldest month. This decreases to a
range of 10°C along the southwest coast (see Figure
T5.2.2)%

January and February are the coldest months,
whereas July and August are the warmest. In Janu-
ary, the coldest mean temperatures, below-7°C, are
found in the Cobequid Hills and the Cape Breton
Highlands, while the warmest, above-2°C, arefound
along the southern tip of the province. In July, the
situation is reversed, with the southern coastal belt
being cooler than inland areas. The shallow waters
of the Northumberland Straitand the upper reaches
of the Bay of Fundy exert a local warming influence,
while the Gulf Stream moves further offshore during
the summer months. Mean daily temperatures fall
below freezing between late November and mid-
Decemberacross mostofthe province. The period of
freezing temperatures ends mid-March in south-
western Nova Scotia, but extends into April in the
higher areain the northern part of the province. The
winter period ranges from 80 days at the south-
western tip to over 120 days in the Cobequid Hills
and is longest in the Cape Breton Highlands.

WINDS

Winds are strongest in the colder months and blow
most frequently from the west of northwest as the
cold arctic air moves in. In the summer, winds from
the southeast or south predominate.

PRECIPITATION

The mean total annual precipitation—rainfall plus
the snowfall converted to its equivalent in water
(approximately one-tenth)—ranges from less than
1250 mm along the Northumberland Strait and in
the central lowlands to over 1600 mm in the wettest
area on the Cape Breton Highlands Plateau (Region
100) (see Figure T5.2.3)2.

The seasonal distribution of precipitation is fairly
even, with the cold half of the year receiving one-
third more than the warm half. Measurements of
precipitation at four stations in the province indi-
cated that measurable precipitation occurred on the
average 122 to 189 days in the year, while significant
precipitation, 2.5 mm or more, occurred on about 60
to 65 per cent of those days. A dry month is usually
considered to be one in which 25 mm or less of rain
falls. Dry months are not common anywhere in the
province but are somewhat more likely to occur in
the Annapolis Valley, eastern Cape Breton and the
North Shore.

SNOWFALL

The lowest snowfall is to be found in coastal areas
where onshore winds blow in warmer maritime air,
causing precipitation to fall in the form of rain. The
greatest total snowfalls are found on the Cobequid
Hills and the Cape Breton Plateau. Snowfall tends to
vary more from year to year than the total annual
precipitation, as much as 30 to 40 per cent from the
annual mean (see Figure T5.2.4)%.

In some areas, the variation from the mean ex-
ceeds 40 per cent. The median winter maximum
snow depth ranges from less than 30 cm in coastal
areas to more than 75 cm in upland and highland
areas. At least one year in twenty, the median maxi-
mum snow depth over much of the province is near
20cmor slightly more. The snow cover is usually not
continuous because thaws often occur. During the
snow season, snow cover usually occurs 75 per cent
of the time away from the Atlantic coast, and espe-
cially over higher ground. Near the Atlantic and the
mouth of the Bay of Fundy, snow cover can be ex-
pected 50 to 65 per cent of the time.
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Figure T5.2.4
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FOG

The Fundy and Atlantic coasts are frequently af-
fected by sea or advection fogs, formed as warm,
moist air moves over cooler surfaces, such as the
cold water of the Nova Scotia Current. On average,
these coasts experience fog 15 to 25 per cent of the
year. The peak monthforseafogisJuly. Seafogtends
to move inland at night as the surface cools rapidly,
and then retreats to the coast by day. The south-
westerntip of the province and Sable Island are most
affected by fog. In Yarmouth, fog is recorded on
average one out of every three days. The Northum-
berland Strait is relatively fog free in the spring,
because of the predominance of cold winds off the
ice in the Gulf of St. Lawrence, and in the summer,
because of the warm temperatures of the shallow
waters in the Strait.

In other parts of the province, radiation fog
(caused by rapid nighttime cooling of the land under
clear skies) plays a more important role, with aver-
age annual frequency of occurrence of only 10 to 15
per cent. This type of fog occurs most often in No-
vember.

HUMIDITY

Relative humidity tends to be high, because of the
influence of the surrounding sea and because of
frequent incursions of air of maritime tropical ori-
gin. In summer, even continental arctic air is moist,
because of the vast number of lakes crossed before
the air mass reaches Nova Scotia. The mean relative
humidity tendstobe highestalongthe Atlantic Coast.

SUNSHINE

Nova Scotia is often influenced by disturbances,
local coastal effects and fog and does not receive as
much bright sunshine as more continental areas
further inland. The annual mean number of bright
sunshine hours ranges from 1799 at Nappan to 1949
at Shearwater. Sable Island has a mean of only 1471
hours. These compare with 2054 hours for Ottawa
and 2038 hours for Toronto.

The percentage of total possible sunshine ranges
from 40 per cent at Sydney, Nappan, Truro and
Kentville, 42 per cent at Yarmouth to 44 per cent at
Shearwater. For inland locations less subject to
coastal influences, this percentage may be higher.
Sable Island receives only 33 per cent of possible
sunshine, because its weather is dominated by the
influence of the Atlantic Ocean.

OFFSHORE WEATHER

Dependingonthetrack ofastorm, marinerscanface
much the same weather that we do on land. The two
factors that lead to most of the differences are re-
duced friction over water and water temperatures.
The strength of the wind is considerably greater over
open water than it is over land where topography
and vegetation interfere with the flow. Water tem-
perature also influences the type of weather experi-
enced. Forexample, whereas it may be snowing over
land, itcould very well be raining over coastal waters
simply because of the water temperature.

The presence of the Gulf Stream, anarrow ribbon
of warm water that originates in the Gulf of Mexico
and meanders northeastward to pass 200 to 250
nautical miles south of Nova Scotia, has the greatest
influence on offshore weather. The Gulf Stream not
only affects the track of storms butitswarminginflu-
ence can also intensify these storms, resulting in
stronger winds.

The difference between air and water tempera-
turescanalsoinfluence the weather. Inwinter, when
very cold air from the north or northwest floods over
the Atlantic Ocean, the cold air is warmed at the
water surface and begins to rise. This convective
circulation can give rise to snow squalls and very
strong winds, which are not experienced over land
or over waters adjacent to land. When these cold
winds flow over ice, as occurs frequently over the
Gulf of St. Lawrence, the snow squalls do not form.

In the summer, the sun can rapidly heat up the
surface of the land, which results in thunderstorms
when the conditions are favourable. The sea, how-
ever, is very slow to heat up, and the convection
currentswhich produce thunderstormsoverlanddo
not develop over water. If a thunderstorm should
drift over water in such a situation, the updraft of
warm, moist air is replaced by a short-lived updraft
of cold air from the water surface, which very rapidly
causes the storm to dissipate.

Sea fog occurs frequently to the north of the Gulf
Stream in spring and summer when the winds are
from the south or southwest. The warmer waters
beyond the continental shelf are less likely to pro-
duce fog. Radiationfog, which can occuroverlandin
the morning and can persist a few hours past sun-
rise, is not experienced over water, because the wa-
ter temperature does not vary much between night
and day.
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Freezing spray can occur from November to April
in offshore areas. In the Scotia/Fundy region, the
greatest risk of vessel icing occurs in February.® In
the Northumberland Strait (Unit914), freezingspray
is usually worst in December, as the ice cover in the
StraitinJanuaryand February canreduce wave height
and lessen the occurrence of freezing spray.*Sea ice
around the coast of Nova Scotiais described in T6.1.

Sea State

A feature that often varies with distance offshore is
sea state, which is the combined effect of waves due
to the wind blowing over the water surface (wind
waves) and the remains of waves that were gener-
ated elsewhere (swell). The height of the waves de-
pendsonthewindspeed, the length of time the wind
persists without changing speed or direction (dura-
tion) and the distance the wind has been blowing
from the same direction (fetch). Close to the coast,
the sea state is not high, because the fetch of the
offshore winds is limited. Further out to sea, the
samewind gives much higher waves. Coastal effects,
such as tidal interaction, shoaling and refraction,
can result in exceptions to this rule.’

Environment Canada has identified Marine
Weather Forecast Areas for the East Coast. For Nova
Scotia, they extend south to the Scotian Slope and
provide a framework for detailed forecasting in spe-
cific areas offshore.

Associated Topics

T4.1Post-glacial Climatic Change, T5.1 The Dynam-
ics of Nova Scotia’s Climate, T6.1 Ocean Currents,
T6.2 Oceanic Environments, T10.3 Vegetation and
the Environment, T12.5 Climate and Resources
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