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Global Warming and Greenhouse Gas Emissions
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The Greenhouse Effect

Some of the infrared
radiation passes through the
atmosphere, and some is
absorbed and re-emitted in
all directions by greenhouse

as molecules. The effect of
this is to warm the Earth’s
surface and lower
atmosphere.

Some solar radiation
is reflected by the Earth
and the atmosphere.
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Source:U.S. EPA State and Local Climate Change Outreathvkarch 2000



Evidence For Global Warming

o The issue is real

o Discernible “first signs”
are being seen now

e Some human-induced
climate change is likely
inevitable

Source:U.S. EPA State and Local Climate Change OutreathMrch 2000



Departures in temperature (°C)
from the 1961 to 1990 average

SourcesiPCC Report: Summary for Policy Makers, Climate @@2001: The Scientific Basis
NCDC Website

The World Is Warming
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® The rate and duration
of warming of the 20%
century has been
much greater than in
any of the previous
nine centuries.

° Similarly it is likely
that the 1990s have
been the warmest
decade and 1998 the
warmest year of the
millennium.

°* At the halfway point,
2002 is the second
warmest year on record.



Observed Global Surface
Air Temperatures

Annual Mean
5-Year Mean

e +1 °C (almost 2 °F)
since 1880

e Melting of glaciers
e Sea level rose 4-8"

e +2 to 6 °F predicted
by 2100
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Source:Adapted from NASA Goddard Institute for Space StéagdNew York



Industrial Era Has Changed The Atmosphere

(a) Global atmospheric concentrations of three well mixed
greenhouse gases
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o Carbon dioxide, methane,
nitrous oxide, and other
pollutants cause global
warming

e IPCC concludes increase in
these gases is a result of
human activities

Radiative forcing (Wm-)

SourcetlPCC Report: Summary for Policy Makers,
Climate Change 2001: The Scientific Basis



Temperature Tracks Carbon Dioxide

e Ice core records show
the current rate of
increase and levels are
unprecedented

CO; (ppmv) &

Carbon Dioxide (ppmv)

Temperature
Change (°'C)
N
|

6 Temperature
"9 Change (°C)

IIIIIIIIIIIIIIII
150 100 50 0

Thousands of years ago

Source:Adapted from Office of Science and Technology Bglic
Climate Change State of Knowledge, October 1287



Percent of Water Year Runoff

Our Principal Reservoir - The Sierra Snow
Pack - Is Shrinking
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Sea Level Is Rising Along
California’s Coast
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Extreme Weather Events Are Increasing

Economic Losses from Weather-
Related Natural Disasters

Worldwide, 1980-1998

Causing Billions
T of Dollars
in Damages
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Source:World watch Vital Signs Brief 98-5 (1998 costs &oell months). In actual dollars.
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Global Disaster-Related Losses

Decade Comparison (lossesin US$ billion, 1999 values)
Factor Factor
1950-59 1960-69 1970-79 1980-89 1990-99 90s:50s 90sp0s

Number

Weather-Related 13 16 29 44 72 55 4.5

Non-Weather-Related 7 11 18 19 17 2.4 15
Economic L osses 38.7 50.8 74.5 118.4 399 10.3 7.9
Insured L osses O/unknown 6.7 10.8 21.6 91.9 — 13.6
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Source:IPCC Working Group Il Third Assessment Report, 2001



Human Activities Can Intensify The
Greenhouse Effect

Transportation

Utilities

Industry

Source:U.S. EPA State and Local Climate Change Outreathvkarch 2000



1999 California Greenhouse Gas Emissions

Hydrofluorocarbons
2% Sources
e Carbon Dioxide (CO,)

» Fossil fuel combustion
e Methane

» Fossil fuels

» Landfills, agriculture
e Nitrous Oxide

» Agriculture, cars
e Hydrofluorocarbons

» Refrigerants, solvents

Nitrous
Oxide 6%

Methane 8% 4N

Source:Draft Greenhouse Gas Inventory Update, Califormar§y Commission, 2001
In CO, equivalents



Transportation Is California’s Largest Source of CO,

ol Electricity
Comn:)erma Generation
4% 16%

Industrial

13%

Residential

9%

Transportation

°8% California Fossil Fuel CO,
Source:Draft Greenhouse Gas Inventory Update, Califonmiexr§y Commi ssion, 2001EmISSIon Sourcesl 1999



U.S. Is The Largest Single Contributor
To Greenhouse Gas Emissions

Developing World United States

24% 25%
China 12%
Europe & Asia
26%

Russia & Eastern Europe
13%

Source: U.S. EPA Global Warming Website
In 1998 CQ Equivalents



Carbon Intensities For California And
Selected States - 1995
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Carbon Intensities For California And
Selected Countries - 1995
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Potential Climate Change Impacts

Health

Air Quality - Respiratory Iliness
Weather-related Mortality

Infectious and Tropical Diseases

Agriculture

Crop Yields
Irrigation Demands

Climate Changes

Forests

Forest Composition
Geographic Range of Forests
Forest Health and Productivity

Water Resources
Water Supply

Water Quality

Competition for Water

Temperature
Increase

Precipitation
Patterns and
Extremes

Sea Level Rise

Coastal Areas

Erosion of Beaches

Inundation of Coastal Wetlands
Additional Costs to Protect
Coastal Communities

Source:Anne Grambsch, 1998

Species and Natural Areas

Loss of Habitat and Species




Hotter Days Lead To Higher Emissions
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Average Annual Excess Weather-Related
Mortality For 1993, 2020, and 2050 Climate
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SourcesKalkstein and Green (1997); Chestnut et al. (199&)te: Includes both summer and winter mortality.
Assumes full acclimation to changed climate. Inelu@opulation growth.

GFDL Climate Change Scenario.



Worldwide Likelihood Of Insect-borne
Diseases Will Increase

Likelihood of
Population altered
at risk distribution
Disease Insect (millions) Present distribution with warming
Malaria mosquito 2,100 (sub)tropics vV
Schistosomiasis water snail 600 (sub)tropics Vv
Filariasis mosquito 900 (sub)tropics v
Onchocerciasis black fly 90 Africa/Latin America v
(river blindness)
African tsetse fly 50 tropical Africa v
trypanosomiasis
(sleeping sickness)
Dengue mosquito unavailable tropics Vv
Yellow fever mosquito unavailable tropical South v
America & Africa
Likely v
Very likely Vv

Source:Modified World Health Organization (WHO), as citedStone (1995).



Rising Seas, Vanishing Shores

Circa 1920

Sea level rose 4-8"
worldwide during
the 20th century

North Beach,
Maryland

Source:EPA State and Local Climate Change Outreach Kit,cl2000



Projected Changes In Vegetation

Current Climate Doubled Carbon Dioxide by the Year 2100

Bl Tundra Broadleaf Forest B Grassland
! Conifer Forest Savanna/Shrub/ Arid Lands
Woodland

UKMO Climate Change Scenario. Source: Adapted from Neilson, 1995; VMAPMembers, 1995,




Projected Changes In Vegetation

Current Western Climate Doubled Carbon Dioxide
by the year 2100
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UKMO Climate Change Scenario.
Source: Adapted from Netlson, 1995; VMAPMembers, 1995



The Economic Impact Of Global
Warming On U.S. Agriculture

Economic loss
could amount to
$13.6 billion
annually in 1990
dollars

Source:Schlenker, Wolfram, et al., “The Impact of Globahkiing on U.S. Agriculture,” University of Califoraj Berkeley, June 2002



AB 1493 Economic Aspects

Consider economic impacts, including impacts
on jobs, businesses, and California business
competitiveness with other states

Achieve the maximum cost-effective and
technologically feasible method to reduce
carbon dioxide emissions

Provide automobile manufacturers maximum
flexibility

Offer numerous alternatives

Allow opportunity for legislative oversight



Technologies That Reduce Greenhouse
Gas Emissions

GHG Current Models Using
TeChnOIOgy Reduction, This Technology
%
Off-the-Shelf Engine Technologies
1 | Variable valve timing and lift 3-8 BMW, Honda
2 | Cylinder deactivation 3-6 Cadillac
3 | Smaller engine with supercharger 5-7 Mercedes
4 | Throttleless engine 3-6 BMW
5 | Hybrid electric drive 15-30 Toyota Prius
Off-the-Shelf Transmission Technologies
1 | 5-speed automatic 2-3 Ford Explorer (SUV)
2 | Continuously variable transmission 4-8 Saturn VUE (SUV)
Emerging Engine Technologies
1 | Camless valve actuation 15
2 | Variable compression ratio 2-6

Source:Data extracted from a 2001 report of the Nationeddemy of Sciences
Greenhouse gas (GHG) emission rednstare based on GO



New Automobile Fleet Characteristics
and CO, Emissions In Europe
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Source:European Automobile Manufacturers Association &red@ommission Services,
“Monitoring of ACEA’s Commitment on CO2 Emission Regfion from Passenger Cars,” June 2002



