TODAY

= assess environmental challenge
facing Canadians, including

= global warming
= ozone layer depletion
fresh water quality and supp




FIRST OF ALL, YOU SHOULD
KNOW THAT WEATHER AND

CLIMATE
ARE NOT THE SAME THING.
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WEATHER 1IS:
Short term
Limited area

Can change rapidly
Difficult to predict




CLIMATE IS:

= Long term
= Wide area

= Seasonal
changes

= Measured over
long spans of



Climate is affected by many factors

ABIOTIC FACTORS:

Latitude

Altitude

Ocean Currents
Topography
Solar Radiation
Evaporation
Orbital Variations
Volcanic Activity

BIOTIC FACTORS:
Transpiration
Respiration
Photosynthesis
Decomposition

Digestion



Ozone Depletion
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What is the Ozone Layer and why
is it important?

= Itis athinlayer or ozone (O3) in the earth’s
upper atmosphere.

= Ozone blocks the sun'’s
and stops them from reaching the surface

of the earth.

= This is important because UV radiation
causes in humans and kills other
organisms such as on the surface
of oceans




What causes the Ozone Layer to
Deplete?

* Chemicals used by humans, especially
(Clorofluorocarbons) which are found in
coolants, foam, and aerosol sprays.

= Because of the wide spread use of these
chemicals, by the 1980s the Ozone Layer
had developed holes over the North and
South Poles.
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Result

In 1987, all industrial countries met in
Montreal.

Here, they signed an agreement called the

They agreed to and to
allow the developing countries to use CFCs

only until the year 2000.

Today, scientists believe that the Ozone
layer might be slowly repairing itself.



Impact of Montreal Protocol
on Chlorine Content of the Stratosphere
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Atmospheric abundance Effective stratospheric

chlorine (parts per trillion)

(parts per trillion)

Past and Future Abundance
of Ozone Depleting Gases
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What causes acid rain?

When fossil fuel is burned, SO2 (Sulphur Dioxide) and

NOx (Nitrogen Oxide) are released into the
atmosphere.

Most SO2 and NOx emissions come from industry and
power plants that burn coal.

These gasses are carried by wind currents and
spread over a wide area.

Eventually, when it rains, they are deposited on the
ground by the precipitation.

In eastern Canada, acid rain is caused by the heavily
industrialized areas of the eastern USA.

In Scandinavia, acid rain occurs because wind
currents bring polluted air from Britain.
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High sulfur dioxide

High mtrogen oxsdes




What is acid rain?

Acid rain basically results in water that is

On the pH scale, pure water has a reading of 7. Anything
higher is basic and anything lower is acidic.

Normal rainfall has a pH level of 5.5. Acid rain, with a pH
of 4.5 is ten times more acidic that normal rain.
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Results of Acid Rain:
Plant leaves are burned.
Root systems are poisoned.

Vegetation becomes weak - more susceptible
to damage from pests.

Agricultural crops suffer - yields are lower.

When snow melts in large quantities, acid
levels in lakes and rivers rise abruptly killing
aquatic life. This is known as acid shock and
results in dead lakes.




Results of Acid Rain:

Buildings, monuments and vehicles are
damaged.

Humans suffer. Acid rain has been connected
to colds, allergies and asthma. Eating food
that comes from contaminated water can also
be poisonous - acid rain contains toxic metals
such as mercury!




A



v 9 P !
"~ . d - 2 &
: N - e — 1 / ’ ..‘J.l

-
it -
-

e

: - .‘...
\ LAt - e - - "3}
- g ot n‘(,. ....W“\'.‘Al."lrl[‘\" - . £ o.'....(.
5 - R - - - e— > 2 3
g -“. p. r ) t‘v. - e g { '
g2 5 S IR0 R . H
> 2 N, )

.oﬂ. ‘..
- .‘ ..

- " — — pt - 3 e - - .
- {ﬂlfliﬂ'.u.!.lunlcll.‘.t‘i LA i f Y ..
- -\u.l\u«- . S YR wr ) !

P 3 e R A )
2 d-*- vl WRETY ' —" g €
: AR EENTN eEERn \ e s |






How can acid rain be reduced?

Produce

Use (especially gasoline) in vehicles.

as this releases less sulphur
into the atmosphere.

Install in chimneys to remove SO2 and
NOx before they are released into the atmosphere.




Global Warming
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On Mars, there is about a 300 degree = dlfference between
high and low temperatures - ~ |




Planets with abundant greenhouse
gases are very hot




...and then there’s Earth....




A number of greenhouse gases
occur naturally in the Earth’s
atmosphere



With no greenhouse gases at all in its
tmosphere, scientists estimate that Earth
verage atmospheric temperature would b

about -18° C, or about O°F










Why is the earth heating up?

= Since the Industrial Revolution, humans have
been burning massive amounts of

= When fossil fuels are burned, they release
into the atmosphere.

= CO2trapsthe sun’s heat in the atmosphere and
does not allow it to escape.

= Result: The earth is getting warmer.




he Greenhouse Effect

Some solar radiation Some of the infrared

. rEefleﬁtegdb%the radiation passes through
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X and some is absorbed and

\ re-emitted in all directions
by greenhouse gas

ﬂ molecules. The effect of

this is to warm the Earth's
U surface and the lower
atmosphere.
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Why 1is global warming

dangerous?
Increased heat waves and droughts
Increasing number of

glaciers and ice caps in polar
regions

rising

diseases have extended

shifting ranges
extinction of life forms that fail to adapt



Carbon Dioxide in Earth'’s
atmosphere has risen by
about 30% since the
beginning of the industrial
revolution. Most of the
increase is due to the
SR  combustion of fossil fuels,
.1 which releases the long-

= Law Dame, East Antarctica 75-year smooted

e . stored CO2 back into the

(heftel of al, 15994)

atmosphere.
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Methane

Methane is released by

1800
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1400

1200

particularly through the
digestive processes of
beef and milk cows.
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Nitrous Oxide Nitrous Oxide is
produced by (using

fossil fuels), used for
heat and electricity,
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Evidence of Climate
- Change comes from many
different sources.




" Glaciers are melting away
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Agassiz Glacier,
Montana, in
N 1913...

...and in 2005

: Pasterze Glacier,
. Austria, in
1875...

..and in 2004



Ice cores yield iRformation and
actual sandples of Earth’s past

gatmosphere

Antarctic lce Core Data 1
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Tree ring data show a warming
trend

Bristlecone, Foxtail,
and Limber Pine

Tree-Ring Width

STANDARD NORMAL DEVIATE
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Animal and plant life is changing

0
D 2002

/3 of European butterfly An analysis of the At Boston's Arnold
pecies studied have distributions of Arboretum, plants are
hifted their ranges British birds found flowering eight days
orthward by as much as that many species earlier on average than
50 miles. (Parmesan, 1996; have moved north by they did from 1900 to

armesan et al., 1999) an average of 18.9 1920. (Primack et al,2004)




Effects of Global Warming on
Canada and the World

= Brainstorm!




Effects of Global Warming on
Canada and the World - 1/3

Polar bears may become extinct
Arctic communities will lose their way of life

Other species, like salmon, may become extinct due to
the increasing temperature of the water

Winter recreation areas may suffer due to lack of snow
Violent storms will be more likely

Hotter, conditions will make forest fires and brush fires
more common and more dangerous

Increasingly dry conditions in the Prairies will make
farming more difficult.



Effects of Global Warming on
Canada and the World 2/3

Permafrost will melt — man-made structures will
sink and be damaged.

Pests will be able to survive farther north and south
of the equator — this will put our forests in danger
(pine beetle).

Coral reefs will die as they will be unable to handle
the temperature shift.

Tiny island nations (Maldives, Tuvalu) will disappear.

Farmland will be flooded.



Effects of Global Warming on
Canada and the World 3/3

Species will migrate as the climate of their habitat
pecomes more inhospitable to them — this may
nave a huge impact on food chains.

ncreasingly dry conditions in South America will
ead to the demise of the Amazon rainforest.

Human diseases such as malaria will have extended
ranges.

Ocean currents may be disrupted, causing
enormous climatic changes all over the globe.



What 1s being done about it?

* In 1997, Canada was one of many countries
that signed the

= All these countries promised
to 6% less than

their 1990 levels by the year 2012.
* The USA has not signed this agreement.

= Recently, the Canadian government said that
we would either.




Why 1s so little being done to
stop Global Warming?

= The fossil fuel industry is lobbying against this.

= Many people believe it would be too expensive
to try and cut greenhouse gas emissions
quickly.

* The world population keeps growing, and
everyone wants to have the same as
people in developed countries.

This would be a disaster, as people in Canada

produce 40 times more pollution that people in
developing countries.







What can be done?

First we must admit that climate
change is everyone’s problem. No

agency, government, or scientist
can “fix it” for us. We are all in this
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Conserve Hot Water

In the average home, 17% of energy is used to heat water.

http://www.eia.doe.gov/kids/energyfacts/uses/residence.html

eTake shorter showers.

Install low flow shower heads.

Install a blanket on your hot water
eater.

Insulate hot water pipes.

Wash laundry in cold water.

Only run the dishwasher if it’s full.

*Fix leaky faucets

What other ways can you cut down on hot water use?
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-Recycle and buy reﬁ? | ts.
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Other Solutions

Alternative sources of power
wind, solar, hydro, geothermal, hydrogen, nuclear

| ess use of automobiles

New sources of fuel for cars (hydrogen,
nybrid,...)

Energy conservation




