Climate has been an

important factor in

Canada’s history and
will influence its future

Rising sea level and vanishing coasts

The Intergovernmental Panel on Climate Change
predicts that global sea level may increase 50 cm by
2100 due to warming of the oceans, melting of glaciers,
and other effects.

Heating up fast:
the 1980s and 1990s

Over the past 140 years, Earth's atmosphere has
warmed. The temperature increase has not been
steady, but since the 1980s, warming has
accelerated. Scientists are concerned that we
are entering a period of unprecedented global
warming caused by humans.

Is climate changing?
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Much of the
coast of Atlantic
Canada is highly
sensitive to the effects
of sea-level rise. The most
sensitive coasts (shown here
in red) are commonly low-lying,
with salt marshes, barrier
beaches, and lagoons. They ~—<_>
will experience such effects
as increased erosion, rapid
migration of beaches, and
1900 1950 2000 2050 2100 flooding of coastal

Year freshwater marshes.

Rising sea level
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Did you know?

\Z ' Erosion is not necessarily bad! Eroded
) material may help beaches keep their
‘heads above water' as sea level rises.
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i Unfortunately, in Atlantic Canada (except Labrador) sea level has been rising
: I Environment Canada, 1993 - - = ; S il e for thousands of years, mainly because the Earth's crust in this area is sinking.
r r r r c This is illustrated by the mooring rings at Fortress Louisbourg, Cape Breton

’ 4 1940 1980 2000 Island (above left). The predicted increase will be ADDED to the increase

) L Xy Year already happening. Here we see the tide gauge record of rising sea level at

There is increasingly stronger scientific proof, as in the latest Halifax (36 cm/century) and the predicted rise by 2100 AD.

assessment of the Intergovernmental Panel on Climate Change
(IPCC), that Climate Change is real, and that green house gases
resulting from human activities “have contributed substantially
to the observed global warming over the last 50 years".

Why is Canadd’s coast in the

news more thanin the past.
@  Guinness Book of Records?
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Erosion

A much different future

This map shows predicted differences in global surface air
temperatures between 1910 and 2040. The greatest differences are
predicted to be at high latitudes and in the interior of continents. This
scenario-indicated by a climate model "experiment“-shows an area of
cooling of f eastern Newfoundland and Labrador.

Vanishing coasts
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Photograph by D.L. Forbes.
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New Brunswick, P.E.I, and Nova Scotia 1895-1998 Island of Newfoundland 1895-1995

Nature's thermometers

Glaciers expand when climate cools
and they shrink when it warms. The
margin of Wedgemont Glacier, near
Whistler, B.C., has retreated
hundreds of metres over the last
two decades, due mainly to melting
during warm summers. Most glaciers
around the world are shrinking,
suggesting that climate is warming. & R
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Increase of 0.6°C

per century No trend detected

Rising sea level will increase wave-energy levels at the coast, and
intensify rates of change. Sights such as the road to Rustico
Island, Prince Edward Island (above) will become more common.
We may have to decide whether to abandon structures such as
this, or invest in coast defences. Coastal bluffs are already
retreating in Atlantic Canada, sometimes up to 12 m in a single
year. The erosion threatening the lighthouse at Pointe Verde,
Newfoundland (right), will be more prevalent in the future.
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The ocean

Ocean currents (see right) have a major
influence on climate. The Gulf Stream carries
55 million cubic metres of water past Atlantic
Canada every second at speeds up to 15 km/h.
The Labrador Current transports cold Arctic
water southward at a rate of 6 million cubic
metres per second, at an average speed of only 1
km/h.

Sea surface temperature
1-15 May 1999 composite
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The coast at Chezzetcook Inlet, near Halifax, has changed dramatically
since the 1950s. The 1992 air photo (left) shows no sign of Misener's Island,
which was eroded away in the 1970s. The 1920s photo (above) is a view from
the island towards the mainland. Coasts throughout Atlantic Canada will
experience similar or greater change in the future.

Glacler . °

Photograph courtesy of S. Irwin

Pointe Verde lighthouse
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Photograph by J. Shaw. GSC 2001-009
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We are altering the composition of the atmosphere by adding
greenhouse gases, causing climate to change. Scientists
project that by the middle of the twenty-first century,
annual average world temperatures will be about two Celsius
degrees warmer than today. This would be the largest and
most rapid increase in temperature of the past 10 000
years. The amount, intensity, and timing of rainfall and
snowfall are also likely to change. These changes in
climate could have profound effects on human lives and

the delicate ecosystems in which we live.
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Environment Canada
1993: Amatter of degrees: aprimer on global warming: The Environmental Citizenship Series, 89 p.

Temperatute in Atlantic Canada over the past 100 years

Source: Environment Canada

Greater floods to comel

If floods have happened many times in the past, why worry about the
future? The answer is that sealevel will rise dramatically in Atlantic Canada

over the next century. Storm surges will flood areas NEVER BEFORE
FLOODED.

Fish growth rates are sensitive to water
temperature.
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This is the storm
surge of 21
January 2000, as
modelled on a
computer at
Dalhousie
University.
Record water
levels flooded

Every year, a few
large storms batter
Atlantic Canada.
The greatest fear
in low-lying coastal
areas is flooding.
This happens when
low pressure and

How can we be sure
that the warming of
the last two decades
is not related to the
natural rhythm of
climate?
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Irish Sea

Climate has always changed

Global temperature change
over 10 000 years

Carrier waves

Extreme water levels are achieved when a
storm surge happens during a very high tide.
Storm waves that accompany the surge can
then wreak great damage. The tide is the
CARRIER WAVE for the surge; the surge is

An example of fthe 643¢ 64°00°

CARRIER WAVE idea is UPPER BAY OF -
the notorious SAXBY | GMA FUNDY - s

TIDE, which flooded the
lowlands at the head of
the Bay of Fundy on
October 5, 1869 (right).

Forests in peril?

Hardwood decline

Under climate change, periods of
mid-winter thaw may become

Thirteen thousand years ago, glaciers
that formerly extended to the edge of the
continental shelf had retreated to the
positions shown here. Offshore, several
islands existed, (shown as green), the

Georges Bank

Warm periods
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largest of which was on the 6rand Banks of
Newfoundland. The islands disappeared
8000 years ago because of rising sea
levels, except, of course, for Sable Island.
When the ice melted about 10 000 years
ago, climate reached its modern state;

10 000 years of stability

Scientists now know that Earth's climate has been much
more stable and far warmer during the last 10 000 years
than at any other time in the last 100 000 years. This
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remarkable stability has allowed human society fo
flourish. Even so, there have been changes in climate
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Blowdown
Blowdown may increase with climate change as storms
may become more frequent and intense. Alternate
forestry practices (commercial thinning) may reduce
the risk of storm damage like that shown below at
Christmas Mountains, N.B. in 1994 which felled 30

more frequent and extended.
Such events are known to
increase air bubble formation in
the stems, which if not removed
can prevent flow of water to the
twigs and leaves in the spring.

Stems refilled
in spring

Strong root pressure

Branch dieback
in spring

Air bubbles
in stems

In Atlantic Canada, climate changes over the past
century are consistent with projections by
climate models; some areas have warmed while

Bottom temperature (°C)

Western Scotian Shelf

Northeast Arclic
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strong onshore
winds raise the
water level up a
metre or more
above normal,
forming a STORM
SURGE.

parts of
Charlottetown,
P.EI. (High-water
levels are red).
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the CARRIER WAVE for the storm waves.

What can we do to protect our
communities and farms from

?

The storm surge
generated by a hurricane
moving into New
Brunswick coincided with
the high fide to give
extreme water levels that

LABRADOR Atlantic Canada is v L .

0 Source: K. Drinkwater, Bedford Institute of Oceanography Temperature (°C)

In coastal areas, the white colour represents sea ice.

Weak root pressure

Air bubbles are removed by _ [
in spring

spring-time root pressure;
however, if snow pack is removed
by extended thaws, refreezing
of the soil may damage the roots.
Air-filled stems are thus not
refilled with water, resulting in
dieback. The well documented
extensive dieback and decline of
birches in northeastern North
America in the 1930s and 1940s
was unexplained at the time but
may have been due to such
climate extremes.

others have cooled.

particularly vulnerable to rising sea levels;

impacts could include greater risk of

floods and coastal erosion, and

changes in extent of sea ice and
icebergs.

tundra was succeeded by forests of birch ?*ﬁ over this period, with far-reaching effects. 24 26 28 0 storm surge flooding?
0 ge flooding?

then spruce, pine, and maple and hemlock.

in spring i
Snowpack { . .~

Warm soil — 7 = Soil frost —
Healthy roots -~ "= =™+~ Root injury

Source: Dalhousie Storm Surge Forecast System

million trees and cost $100 million. overtopped the dykes.

Courtesy of Applied Physics Group:
Johns Hopkins University

The relative size of a 4-year-old cod from
different areas around the North Atlantic,
including of f easternCanada. TheNortheast
Arctic cod are found off Norway. Note the
larger size cod are found in areas with higher

bottomtemperature.

Did you know?

Vikings settled Greenland during a warm period, when
climate was much like it is today—the so-called ‘Medieval
Warm Period’ between 1000 AD and 1200 AD. Climate
cooled in the thirteenth and fourteenth centuries,
forcing Vikings to abandon their Greenland settlements.

Threatened areas: some examples

Photograph courtesy of K. Oxner, The Yarmouth Vanguard

Warm 3 —— Little Ice Age ——»
Period

What will happen to our
forests with an increase
in winter thaws as our
winters become warmer?

Average temperature, 1902-1980 4
When a storm surge hit Yarmouth in February

1976, much of the town was flooded, leaving
cars and buses stranded; many buildings were
destroyed.  Yarmouth, like many other
communities in Atlantic Canada, faces worse
flooding in the future.

Placentia, Newfoundland was
flooded by storm surges
until a dyke and sea wall were
built. With rising sea level,
the defences will have to be
strengthened.

Europe experienced unusually cold weather during the
‘Little Ice Age,’ which began in the thirteenth century
and ended in the late 1800s.

Source: Environment Canada, based
on data from Mann et al. (1999)
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Mann, M.E., Bradley, R.S., and Hughes, M.K.

1999: Northern hemisphere temperatures during the past millennium: inferences, uncertainties, and
limitations; Geophysical Research Letters,v. 26,no. 6,p. 759-762.

Folland, C.K., Karl, T.R., and Vinnikov, K.Ya.
1990: Observed climate variations and change. in Climate Change: the IPCC (Intergovernmental Panel on
Climate Change) Scientific Assessment, Cambridge University Press, p. 195-238.

A freight train runs along the
dyke near Sackville, N.B. The
tide is only a few feet below
the crest of the dyke. A storm
surge at highest tide would
reach half way up the side of
the freight cars. As time goes
by, this situationwill get worse.
Dykes will have to be
heightened or abandoned.

Source: Memorial University of Newfoundland

Did you know?
More than 58 thousand people are employed,
directly and indirectly, in the forest industry
in the four Atlantic provinces, producing
goods valued at more than $5.6 billionin 1996.
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Courtesy of D.R. Pn

Did you know?

Most capelin spawn on gravel beaches. But
14 000 years ago, when sea level was lower,
some capelin began to spawn on gravel
beaches developed around the Grand Banks.
Today, climate has changed and sea level is
risen, but capelin haven't changed their
habits. They still spawn on the gravel, even
though it is 100 m below sea level today.

F— Drinkwater, Bedford nstitute of Oceanography
Here we see relative sizes of four-year-old cod
in different parts of Atlantic Canada. Because
fish are sensitive to temperature, changing
temperatures may influence distribution and
population abundance of some species in the
future. Population abundance will also depend
on many other factors, such as food supply and
predation. -

Courtesy of D.R. Parrott

Today, the town of Truro, Nova Scotia (above left) would be flooded (above right) by a storm surge
similar to the Saxby Tide of 1869; however, sea level has risen 44 cm since 1869, and will increase
by 70 cm by 2100 A.D. As time goes by, Truro will be flooded more frequently and the floods will
become more severe.

Greenhouse gases:
the big three

Photograph courtesy of G. Parkes h courtesy of E. Despl

Diligence is required to reduce the risk to our forests
from introduced insects such as gypsy moth, especially
aswinter temperatures rise.

Gypsy moth, Lymantria dispar
(L.), is one of the many
introduced forest insects
found in Atlantic Canada. The
map shows the changes in
distribution of the flightless
female and/or eggs and larvae,
from 1981-1996.

Gypsy moth has rarely caused
more than trace defoliation in
Atlantic Canada, however it
likes hardwood foliage and is
potentially a risk to these
species. Winter temperatureis
a critical limitation to
development and survival of
this moth, as eggs are killed on
prolonged exposure fo
temperatures at or below -9°C,
and -23°C for even short
periods is lethal.

The main energy-
absorbing or
greenhouse gases,
aside from water
vapour (H,0), are
carbon dioxide (CO,),
methane (CH,), and
nitrous oxide (N,O).
CH4 and N,O absorb
far more long-wave
radiation than CO,,
and are much more
potent greenhouse
gases. However, CO,
has the greatest
influence because it is
much more abundant
than the other two
gases.

The carbon balance

Carbon is present in the atmosphere and oceans. Huge amounts of
carbon are also stored within the Earth in fossil fuels and
sedimentary rocks (e.g. limestone), and on the Earth's surface in
vegetation and soils. Carbon occurs in the atmosphere mainly in the
form of CO,. Before the Industrial Revolution, additions of CO,
and other greenhouse gases to the atmosphere were balanced by
removals, thus atmospheric concentrations of these gases did not
vary much.

Outgoing
infrared
radiation

Outgoing
Incoming solar radiation
solat radiation

Did you know?

Along the coasts of Labrador and Greenland between 1900 and 1920,
warmer temperatures allowed cod to move northwards. When water
temperatures dropped af ter 1930, they retreated southwards. Similar
fluctuations associated with the “Little Ice Age" in the early 1800s
drove the cod southwards from Iceland and Davis Strait, concentrating
them in the waters of the 6rand Banks. Changes in water femperature
affect capelin, herring, and all species in the marine food web.

Sea ice and...

Sea ice limits

Radiated by
Earth's surface
and atmosphere

The iceberg factory! Ice from glaciers in Greenland and the
Canadian Arctic drifts south in ocean currents. The supply
of ice may remain constant with global climate change.

icebergs

Iceberg limits

Atmospheri
i e i Why should we care?

methane (CH,)

Controls on
atmospheric carbon
levels

Greenhouse

effect Fertilized

soils Changes in sea ice could effect

our lives in many ways.

Gypsy moth
Incidence In Atlantic Canada

Il 1996
[ 1986
1981

Burning coal, oil,
and natural gas

St. Anthony

Sheep and cattle,
landfills, rice paddies

Heat exchange '\
with oceans

Every year sea ice forms in Atlantic Canada,
reaching maximum extent in February and
March. Theice is often piled up at the coast
by wind and tide, sometimes causing damage
to wharves and buildings.

Because fish stocks are influenced by so many factors, including
overfishing, a relationship between climate change and marine species
cannot be determined easily.

Source: Canadian Forest Service

The great CO, buildup

CO; concentrations in the atmosphere
have increased 30% since the start of the
Industrial Revolution in the 1700s. Cco,
Scientists predict that atmospheric CO, concenfrations <%
will double from pre-industrial levels in
the next 40 to 60 years. The cause of the '
rapid buildup of CO; is human activities:
burning fossil fuels (coal, oil, and natural
gas), agricultural practices, and
deforestation.  There is widespread
concern that the recent dramatic buildup
of CO, and other greenhouse gases is
changing our climate. The continuing
buildup of these gases is expected to
profoundly warm the planet.
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Down on the farm

There is uncertainty about how agriculture in Atlantic
Canada would be affected by climate change, making
it difficult to plan. For optimistic farmers, climate
change might be a good thing; for pessimists, the
future looks gloomy!

Source: Environment Canada, 1993 Atmospheric

Hibernia

Photograph by J. Shaw. GSC 2001-011

The Earth's solar energy budget
Just over one quarter of the incoming short-wave radiation from
the Sun is reflected back into space by clouds and the Earth's
surface. The remainder is absorbed by the Earth and its
atmosphere. The heat-trapping quality of the atmosphere, the so-
called ‘greenhouse effect’, is caused by gases that absorb long-
wave radiation emitted by the Earth.

Coal, oil, gas, tar sands
Since the SS Titanic sank in 1912, collisions with icebergs
have seldom occurred, primarily because, since the 1940s
ships have been equipped with radar.

icebergs

drift south

in the Labrador
Current, and melt
in warmer waters
near the southern
edge of the 6rand Banks. In the future the
southern limit may move farther north.

Catbonate
rocks
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Source: Pembina Institute

oTitanic
With global climate change, seaice

may become thinner and less
extensive.
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CO; concentrations
patts per million

1860 1900 1950 2000 2050

Soutces: WhiteHouse Initiative on
Global Change; TPCC

Did you know?
' Venus, our planetary neighbour, has an atmosphere that is 98% CO,. Due to the extreme
@ greenhouse effect, temperatures reach 430°C. Similar conditions would exist on Earth
if all the carbon stored in rock and vegetation were to be released as CO;.

GULF OF
ST. LAWRENCE

Oil production platforms need expensive
engineering to deal with icebergs. With
fewer icebergs, there would be less risk
of one hitting an oil platform.

This could reduce -

development costson 7!

the 6rand Banks of 7
Newfoundland.

WINNERS

Longer summers would lengthen the growing season;
losses from winter kill of forage and fruit would be less,
and fall harvesting would be easier.

PRINCE
EDWARD
ISLAND

Photograph by D.L. Forbes. GSC 2001-008

The air we breathe

AIR POLLUTION HEALTH
EFFECTS PYRAMID :
How our health can be harmed S g’ Hospital admissions
g?é’ / Emergency room visits \
/ » / - \ and the. Unitec! States to
Burning fossil fuels such as gasoline, oil, and coal for / R o \ penEeaallurion:
energy is one of the main ways we add to air pollution. /
Driving cars, heating homes, using appliances, or running /
factories and power plants, all release pollutants into
the atmosphere, which contribute to smog.

Sea ice restricts shipping
necessitating the use of icebreakers
with strengthened bows.

In the future, the shipping season
could be lengthened, and ice
breakers may be no longer necessary
insome regions.

However, if there is less sea ice in
the Gulf of St. Lawrence, beaches
would be expased to winter storm
waves more often than today,
increasing coastal erosion and storm
damage to man-made structures.

Photograph courtesy of Agriculture and Agrifood Canada Source: Painting by J. Shaw

AND LOSERS...

Longer and warmer summers could result in more drought and
greater need for irrigation.

' Did you know?

In Atlantic Canada, about
75% of our smog comes from
outside our region. Reducing
our own emissions helps in
convincing other provinces

A longer, warmer growing season means higher yields of
warm weather crops (corn, soy beans, grapes).

Why are icebergs
made of fresh water?

Warmer winters may increase insect pests. Warmer weather in

\ ' 4 . - " | '_ >t 3 ;he ?rowing season may allow more generations of pests to _,:1 ; R . : < - ; ; o, GRAND BANKS
\ ! ﬂ ;. g i evlp e s OF NEWFOUNDLAND
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Medication use

Impaired lung function

NUMBER OF Photograph courtesy of Hibernia Management & Development Company

PEOPLE AFFECTED
Govetnment of Canada, 1997
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Photograph courtesy of F. Zemlyak, Ocean Circulation, B.I.O.

These same fossil fuel-burning activities also emit
greenhouse gases, which contribute to climate change.

SCOTIAN
SHELF

’ ‘ Let's meet the challenge

The risks
The magnitude and rate of future climate change
are not known. However, the risks are high. We
may be facing unprecedented changes in climate
that will affect how we live. It would seem wise to
proceed cautiously when our actions may have long-
term negative consequences.

What is smog?

Solutions to address both problems at once — reducing Photograph courtesy of Agriculture and Agifood Canada

climate change and smog — will create the greatest
benefits for everyone.

A mix of pollutants, including nitrogen oxides (NO;) and
volatile organic compounds (VOC), which react
together in sunlight to make ozone (O3).

At ground level, where we can breathe it in, ozone is
harmful to health.

Up high in the atmosphere and stratosphere, ozone
protects us from ultraviolet rays.

With warmer temperatures, vineyards could
be more common. . .
Necessity is the

mother of invention

Atmospheric concentrations

Impacts
of greenhouse gases P

Emissions , ..
Our climate crisis has created a

demand for good ideas that will
reduce our greenhouse gas
emissions — new technologies,
alternative energy sources,
lifestyle choices, and progressive
government policies.

Government of Canada
1997: Phase 2 Federal Smog Management Plan, Government of Canada,
November 1997, p. 13.

The greatest concern for agriculture in Atlantic
Canada may result from a trend towards more
extreme weather events; they could increase both in
frequency and intensity. There might be more
storms, hail, floods, and droughts. These could
damage crops and livestock, and also hydro power
generation and power lines on which farms rely.

Dangerous human
interference with
the climate system

Photograph courtesy of W. Groszko
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Which path
will we choose?

Photograph courtesy of O.Westby

Our
choice o°
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Wind turbine, Prince Edward Island

Our
future @

Dry lake bed, Okanagan Valley, B.C.
It's up to us!
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Action

By reducing our
greenhouse gas
emissions, we can slow
the rate and eventual
magnitude of climate
change. We will also
need to adapt to
changes that are
already happening.

Solar panels

Freshwater issues
/

Natural adaptation
to a gradual
change in climate

Hydro-electricity is by far the
largest source of renewable
electricity in Atlantic Canada. How
will it be affected by climate change?
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Source: Turner and Clagus, 1999
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Labrador - Less runoff, highest flows earlier than
present, reduced flows in the summer

PREDICTED CHANGES IN HYDROLOGY
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Changing ecosystems

As climate changes, the distribution of vegetation zones will change. The
doubled CO, map (right) shows the vegetation that would be expected if
climate were the only determinant of vegetation type. The temperate forest
zone would expand northwards in Atlantic Canada; however, soil conditions and
life cycles limit rates of forest migration. Existing forests will be stressed
before they can migrate.

Changes in forest and grassland climate zone boundaries

Doubled CO, atmosphere
(about the year 2060)

Island of Newfoundland, - More runoff, highest flows earlier than
Prince Edward Island, present (April rather than May). Summer
Qva Scotia, New Brunswick flows less than present and earlier. -

Present
day

Churchill Falls (Labrador)

Photograph courtesy of W. Groszko

Tundra
! Boreal
B Temperate
Grasslands
.3 Semiarid
.. - [ Unclassified

How to reduce greenhouse gas emissions
Most greenhouse gas emissions come from burning fossil fuels
(oils, gasoline, diesel, natural gas, propane, coal). Anything which
saves energy or replaces fossil fuels will reduce greenhouse gas
emissions. Pictured here are solar energy, pedal power, earth
energy, community energy systems, and wind energy — all in
Atlantic Canada.

Atlantic Canada’s greenhouse gas emissions

Photograph courtesy of NRCan

Community energy systems
InCharlottetown,P.E.IL, pipes like these are buried
in the ground to carry hot water from a waste wood
and garbage incinerator to buildings around the
downtown area.

How do we measure up?

Did you know?
Canada has about 0.5% of the
' world's population but produces
® 2% of global CO, emissions.

Total of all sources in
Atlantic Canada (1996):
47 million tonnes of CO,
equivalent per year

Photograph courtesy of N.B. Power

Earth energy
This nursing home in Sussex, New Brunswick is part of a 3-
building health care facility that uses the ground to store cold
water in winter and warm water in summer. Energy is saved
when the stored water is used for heating in winter and cooling
insummer.

All other

Labrador's Churchill Falls
sources

has been harnessed to Bicknell's Thrush
provide hydro-electricity. o RSN —

Photograph courtesy of W. Groszko

BICYCLING is the most energy-efficient
transportation mode available. Walking, roller-
blading, riding buses and trains, and car-pooling are
some other low-emission ways to travel.

the runoff — will change. The example of the Saint John River

illustrates the complexity of change in our cold climates. Annual greenhouse gas emissions

per capita
in selected countries
(1994)

Birds and other wildlife depend
on habitat, and will be affected
by changes in habitat due to
climate warming.

e Landfills

e Industrial
processes

® Agriculture:
livestock,

Gasoline, diesel,
oil, natural gas
and coal -
production,
processing, and manure,
combustion (for fertilizer,
all uses, such as soil

heat, electricity, e Other
transportation)

Electricity is used by
distant cities whose power
requirements are greater in
summer than inwinter.

The number of mild days in
January has beenincreasing...

Turner, R.J.W. and Clague, J.J.

1999: Temperature rising - climate change in southwestern British Columbia; Geological Survey of Canada,
Miscellaneous Report 67.

Very large peak flows in late
winter are becoming more
frequent...
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We are all in this together

Mar. 15 (m®/s)

Adapted from: B. Rizzo and E. Wiken, 1992
As ecosystems are disrupted, some components will move north, but others will stay. Invasive and colonizing species will move first;
'sensitive’ species will not be able to move. Some wildlife populations will go extinct.

This poster is available from the following Geological
Survey of Canada offices:

Federal government

The Tides of Change - Climate Change in Atlantic Canada
Geological Survey of Canada, Miscellaneous Report 75, 2001

Peak daily flow during

Provincial government
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Climate change will directly affect birds in
Atlantic Canada, for example....
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Semipalmated sandpiper
P.O. Box 1006, Station B235

Dartmouth, Nova Scotia B2Y 4A2

In the fall, semipalmated
sandpipers fly non-stop
from Nova Scotia’s Bay of
Fundy to South America.
Good weather is needed

to enable the birds to
fatten up for this long
trip, and departure can

be halted by bad
wegather. It isuncertain
how climate change will
affect this great migration,

0 Emission data: UNFCCC Greenhouse Gas Inventory Database for 1994 (Except China) The energy portion
Population data: U.S. Bureau of the Census
*China: 1990 data, from World Resources 1998-99; World Resources Institute,

Table 16.2, p. 346.

With climate change, the
Churchill River will likely have a
higher spring flow and lower
summer flow than today.
Turbines will be unable to deal
with the high spring flow, and
water will have o be spilled
from the reservoir.
Consequently, there will be less
water in summer, when there is
the greatest market demand

Community groups

Harlequin duck
Individuals

If the current warming trend
continues, there will be more
frequent and unpredictable break
up of ice on the river, and flooding.
This will change patterns of damage
to property, highways, and bridges.
This also would force power
companies to change management
regimes of their reservoirs.

3303-33rd Street N.W.

Flooding of agricultural
Calgary, Alberta T2L 2A7

buildings and equipment
along the St. JohnRiver,
near Fredericton, May 3,
1973. Note thestranded
moose in centre of photo.
Cause: Rainfall with
heavysnowmelt.

Runoff expected with
doubled CO, atmosphere
(about the year 2060)
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Changes in river flow —
earlier break-up, stronger
spring freshet, and reduced
summer flow — could impact
the endangered Harlequin
duck of Labrador.

CHURCHILL RIVER (Labrador)
= Present-day runoff
, 101-605 Robson Street
, Did you know? Vancouver, British Columbia V6B 5J3
SG ; A 50% to 60% reduction in present global emissions of
’ » carbon dioxide would be required to stabilize
atmospheric €O, concentrations at current levels.
Under the Kyoto Protocol, participating countries set
becays.e f’f .1'he need for fo‘ an average emission reduction target of 5.2% below
Photograph courtesy of Water Planning and Management Branch, Co.ndrhonmg in The U.S.A. This o et 4 1990 levels by approximai‘ely 2010. Canada's 'fﬂf'gef is .
Inland Waters Directorate, Atlantic Region will r.'e‘duce income from Rizzo, B. and Wiken, E. ‘ —_— — - 6%. Source: Environment Canada, .19?7
electricity sales. 1992: Asslessi:;\; 'r;\ée sensitivity of Canada's ecosystems to climatic change; Climatic Change, v. 21, E vir:nn;enctglugf-.}s’e:fmﬁou Branch ’ Chundsa rsenhouse S Eorissions lnverieny
no.1,p.37-56.
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This miscellaneous report is one of a series of posters
on climate change in Canada.

Website: www.nrcan.gc.ca/gsc/education_e.html
Aussi disponible en frangais

Canada

Did you know?
Improving energy efficiency
is the fastest, cheapest, and
surest way to reduce
greenhouse gas emissions.
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