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Projected Temperature Increase - Winter

Source:
Adaptation and Impacts Researc
Envionment Canada, 1999




- Projected Summer Precipitation Change .
1975-1995 & 2080-2100

__Combined Effects of Projected Greenhouse Gas and Sulphate Aerosol Increases
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Source: Atmospheric Environment Service, Envionment Canada



Changes in Forest and Grassland
Climate Zone Boundaries.«

Tundra
Boreal
Temperate
Grasslands
Semi-arid
Unclassified

 The doubled CO, map shows vegetation that would be expected if
climate were the only determinant of vegetation type.

* However, soil conditions and life cycles limit the rate of forest migration.

 Existing forests will be stressed before they can migrate.

Maps simplified from: Rizzo and Wiken, Climatic Change 21 (1), 37-56, 1992



Projected Changes in Arctic Sea Ice Cover
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Trend from NASA Satellite Data
— 3% decrease per decade
| 1978-1996
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Source: G. Flato; Hengeveld 2000



L lmpacts on Wildlife
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Fish Growth Rate - Temperature Sensitivity
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tive sizes of 4-year old cod, at differentbottom temperatures.
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Western Scotian Shelf

Mortheast Arctic

W Labrador / Grand Banks

Source: Ken Drinkwater, DFO, Bedford Institute of Oceanography, Dartmouth, Nova Scotia




Risk From Seé Level
i fluenced by:
stal elevation
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rising / falling

_'subsiding In
laritimes and southern
vfoundland by about

éGF cm per century.

Atlantic Region has the
greatest length of
sensitive coast In
Canada.

Source: Geological Survey of Canada Bulletin 505,
Sensitivity of the Coasts of Canada To Sea Level Rise, 1998.
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“Near- total flooding
from
Ambherst to Sackville

Image credit: John Shaw, Geological Survey of Canada

Environment Environnement]
Canada Canada




transmission towers
and 30,000 wooden
utility poles were
downed.

A month after the
storm 700,000 people
still without power.

Over $1 Billion in
Insurance Claims
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rlbutlng Gases:
2 (— 75%)
i H4 (— 15%)
NOx (— 8%)
__, — A # of other gases with minor but growing
contributions

e Sources by Human Activity
— Energy versus Non-energy
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Total:
20.0
Megatonnes
CO, eq

Transportation
26.5%

Residential /
Commercial
Buildings 15% Industry

(Space Heating &

: 6.5%
Hot Water) Fossil Fuel 2

Production

0
Source: Canada’s Greenhouse Gas Inventory, 1999 6 . 7 /0




Land Use Change
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= EXAMPLES:

]
~| Agriculture: livestock, manure, soil

" Industrial Processes: production of
steel,-aluminum, cement, chemicals

| Waste: methane from landfills,
sewage treatment

Land Use Change & Forestry:
clearing of forested land

Solvent and other products: HFCs,
anesthetics, propellants

& Forestry
0.3%

Waste

- 3.3%
Industrial

Processes Solvent & Other
8.7% Products Use
0.1%

Agriculture
9.5%

Fossil Fuel
Energy 78.1%

Total emissions: approximately 671 million tonnes of carbon dioxide equivalent (1996).
Source: Canada’s Greenhouse Gas Inventory, Environment Canada, 1999, p. 5
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€ Less Energy
Efficiency & Conservation
"I Switching

Fossn Fuels to Renewables

:f J’Non -energy sources

— Methane from agriculture etc

® Offsets
— Sinks
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V Else Use Less Fossil Fuels?

oply Not S inable - Once all fossil fuels are
ned, then nothing left for future generations

Curlty of Supply - 1973 Arab oil embargo

____:-ﬁ; amage to Habitat
= _-"— Coal: Tailings, Strip Mines, Acid Mine Drainage

g
-

-_.'—-—

':_-713':-,:- — Qil: tanker spills, tank leakage, pipeline corridors
—  — Natural Gas: sour gas wells, pipeline corridors

* Reduce Consumption of Other Resources
e Save Money

e Economic Benefits from New Industries




Opportunities for Environmental Industrles

FICIty

1d, solar
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= *En nergy retrofits
:: 'ifeommunlty energy system

: Transpo rtation
 Revitalized rail system
* [Mass transit
 Fuel cells

eIndustrial Energy Use




v'Hydro

v"Wind
v'Solar
v'Biomass

1 1

Natural Renewables Nuclear
Gas




To nort rotation tree crops

8-19 million km? of trees

z1gle] 5 million km? of arable land (sugar cane)
3 (US cropland is about 1.56 million km?)

T e
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'r—Hydrogen 448,000 km? of land for photovoltaics
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= (Tucson, Ariz.)
* -Wind 1.3 million km? of land, 403 million
turbines (500 kW capacity ea., 3 per ha.)
e Hydro-electricity 3.1 million km? of land

Source: 1998: Lightfoot, H.Douglas and Chris Green: New Sources of Energy are Needed To Halt
Global Warming in Policy Options (May) p. 17
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G "Reduction Strategies

‘Use Less Energy (— 60 - 70%)
enewab/es (— 20 - 40%)
B3 Cleaner Fossil Fuels (Transition)
' == ZZ Efficient Fossil Fuels (Transition)
— « 5 Non-Energy GHG (Small)

® 6.S5inks (Temporary)
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ry Different Costs and Benefits

8 National Energy Policy

P

e Fed/Prov Since 1997
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Calculated from: Statistics Canada. 1996 population (available at www.statcan.ca)
F. Neitzert, K. Olsen, and P. Collas. Canada’s Greenhouse Gas Inventory: 1997 Emissions and
Removals with Trends. 1999. Environment Canada (available at http://www.ec.gc.ca/pdb/ghg)
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Y Different Costs and Beneflts
et Energy Producer or Consumer
> Source of Electricity
= - Change since 1990
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— ~ — Plans for Future Economic Development
—* National Energy Policy

® Pre-Kyoto Fed/Prov Negotiations

® Fed/Prov Since 1997
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~ = Compliance
- e |ong Term Issues, Beyond 2012




Kyoto Protocol i —
mission Reduction Obligations
Party Per cent reduction

from 1990 levels

European Union
Switzerland
f United States

: Russian and FSU countries
Australia

Overall reduction for all Parties combined i1s 5.2%




Atmospheric CO, Levels Depend on What We

Source: 1996: Houghton, J.T et. al: Climate change 1995,
The Science of Climate Change, 2nd Assessment Report IPCC. p. 83.




Human Impacts on the Carbon Cycle

(G onnes of Carbon)
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ombustion Ocean Uptake
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| Fossn Fuels Oceans
- 5,000-10,000 Gt 40,000 Gt

Sources: 1. IPCC. Land Use, Land-Use Change, and Forestry, Summary for Policymakers. 2000.

2. J. Houghton, Global Warming: The Complete Briefing. 1997.

Land Uptake
2.3 Gt/year

Deforestation

1.6 Gt/year

|_and Biomass
2.000 Gt




e Forestr
 Agriculture

e Surface
e Deep Ocean

»’Uﬁ"ﬁerground » Geological

These methods do not:
e conserve fossil fuels
e address air quality issues




. Greem-eas Emissions In Selected Countries
anes of CO, Equivalent Per Pers 4

Emissions Data - UNFCCC Greenhouse Gas Inventory Database, Populations - U.S. Bureau of the Census
* China - 1990 data, World Resources Institute

Sources:
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€ Federal Implementation Plan
The Context!
Kyoto or long term? (-6 or — 80%)
& * Domestic or Kyoto Mechanisms?
= * Users or Taxpayers?
=~ * Sinks, permanence and competing land use
= — Electricity Sector
= Energy Exports
— Large Industrial Emitters
— Transportation
— Buildings
— The Citizen




.
Canada's Emission”
Reduction Obligation

800
Business-As-Usual Range

703

140-240 Mt
(20-30%)

1990 Baseline
599 Mt

Kyoto target
563 Mt
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Reduction i Required reduction in BAU emissions to meet
- Kyoto Protocol target emission levels in 2010.

——
Less 70 MT/yr. in credits Clean Energy Exports
- emissions under negotiation. (Redistributed as a
result of failed negotiations)

Less 30 MT/yr. in expected BAU forest
and agriculture credits recognized in 2001

international agreements.

} — e
A\ New Targeted policy measures - Domestic Emission Trading- Government Purchase of
~\regulation, subsidies etc. Large Industrial Emitters International Permits

~ 20 MT/yr. ~ 55 MT/yr. ~ 15 MT/yr.

—
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'ada’s Role Internationally




. Greem-eas Emissions In Selected Countries
anes of CO, Equivalent Per Pers 4

Emissions Data - UNFCCC Greenhouse Gas Inventory Database, Populations - U.S. Bureau of the Census
* China - 1990 data, World Resources Institute

Sources:
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