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A. Terms Defined:
1) Global Warming: Increase in average global surface temperature

2) Climate Change: Change in location and character of regional climate belts

B. Causes of Global Warming
1) Increase in heat-absorbing atmospheric gases
Methane, carbon dioxide, carbon monoxide, water
Natural and human-induced emissions
2) Increase in solar radiation striking earth’s surface
Long-term cyclic changes in earth orbit and axis tilt
Cyclic changes in sun’s output

C. Evidence for Global Warming

1) Melti}g glaciers
Polar ice caps and sheets and mountain glaciers

2) Rise in global sea level
v" Input from melting land ice
v Warming of ocean waters (thermal expansion)

) Risir‘iﬁ Levels of Global Temperature and Atmospheric Carbon Dioxide
Atmosphere, land and ocean
D. Anthropogenic Sources of Greenhouse gases

1) Burning fossil fuels
2) Burning down forests

E. Solutions to Slowing Down GW and Climate Change
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Seven main fossil fuel
combustion sources

Liquid fuels (e.g., gasoline,
fuel oil)

Solid fuels (e.g., coal)

Gaseous fuels (e.g., natural
EE)
Cement production

Flaring gas industrially and
at wells

Non-fuel hydrocarbons

"International bunker fuels"

of transport
not included in national
inventories

(%)

36 %
35 %
20 %
3%
<1%
<1%

4%

Annual Greenhouse Gas Emissions by Sector

Industrial 16.8%
processes

Power stations
21.3%

Transportation fuels I,-"' |
14.0% | Waste disposal
| and treatment
3.4%

\

Agricultural 12 5% ’ /
byproducts

Land use and

o]
10.0% piomass burning

.FDSS” fue! re‘triem,,t.alr 11-_;;;— 10.3% RESTdEI’Iti?L commercial,
processing, and distribution ' "~ 7° and other sources

e 40.0% T 62.0%
s '- £ ...."'.
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X 4.8% \ 21 .350;}"0
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298% 15 19 26.0%

Methane Nitrous Oxide
{18% of total) (9% of total)

Carbon Dioxide
(72% of total)




Greenhouse Gases — Heat Traps

Radiation Transmitted by the Atmosphere
70

Upgoing Thermal Radiation
15-30% Transmitted

Downgoing Solar Radiation

Gas Formula Contribution
(%) ’ 70-75% Transmitted
Water o 36-72%
vapor
Carbon o
dioxide  CO2 St
Methane CH, 4-9%
03 3 = 7 OA)
xygen and Ozone

Ozone
Methane

Nitrous Oxide

Rayleigh Scattering

10
Wavelength (um)
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Increase
since
1750

114 ppm

1045 ppb

44 ppb

533 ppt

Major Increases in Atmospheric
Greenhouse (Gases

Carbon Dioxide Concentration

Direct Measurements
Ice Core Measurements ««-«

Carbon Flux

Fossil Fuel Burning —

Total Flux __

(All Sources and Sinks)

1850 1900

W
D

Parts per million by volume

102 kg Carbon / year
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Trends of Greenhouse Gases in Atmospheric
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Long term Variations in Atmospheric Carbon Dioxide Levels

Atmospheric carbon dioxide levels have never exceeded
300 ppm over the last half a million years until 1950.
Today the level is at 400 ppm and steadily climbing.
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Long-term Global Warming

L atmospheric carbon dioxide levels and global temperature
comes from ancient ice cores and sea bottom sediments
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Short-term Global Warming
Versus
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Data for global temperature and atmospheric carbon
dioxide over last 130 years
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Greenhouse Gas Emissions by Nation

Per capita anthropogenic greenhouse gas emissions by
2 country for the year 2000, including land-use change



Global Warming — Cause and Effect
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“Global Climate Change: Feedback Loops
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’: The Evidence

' Rising Air and Ground Historic CO, vs.Temp
¢ Temperatures
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1) Progressive reduction in
extent and thickness of
polar Ice caps
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2) Secondary effects:

"'!ll| I
| -I iy il
. '||..lI J;

_____ v Reduced sunlight
ﬂ reflection and increased
light absorption into land
surface

-

i
- "
|

e

v  Increase sea levels
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v’ Massive influx of
. freshwater into polar sea
surface waters
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Mountain glaciers on every continent are
guickly receding or disappearing altogether




« 1) Progressive melting of
. polar ice caps will increase
global sea level by tens of
/ centimeters over the next
several decades
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_2) Thermal expansion of

’ ocean is also causing rise
In sea level by 8 cms for
every degree rise in global
temperature
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2) Low-lying coastal areas
under increased risk of
marine flooding and
eventual inundation
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1) More extreme weather fluctuations in most regions

2) More frequent severe weather



Atlantic Basin Hurricane Counts (1851-2006

S-year running means

1860 1880 1900 1920 1940 1960 1980 2000

=== Major Hurricanes

= Hurricanes
=== .S. Landfalling Hurricanes
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Ocean Acidification
versus

&/ Increasein atmospheric CO2 leads to increase in absorbed CO2 by
ocean, which leads to increase in ocean acidity, which leads to

Increase in carbonate dissolution levels = bad day for shelled marine
life
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Increase in atmospheric CO2 leads to increase in absorbed CO2 by
ocean, which leads to increase in ocean acidity, which leads to increase in
carbonate dissolution levels = bad day for shelled marine life
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't 1) Climate-controlling Global Ocean Conveyor Current
+ System will change — most likely slow down
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2) Result will be greater temperature differences between the
poles and the equator
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A climate model’s ability to reflect what is actually occurring
(observed) in nature over time Is only as good as the
Integration of the various number of inputted climate-
affecting components within a climate system



Climate Model Evolution
— Better and Better -
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Climate Modeling: The Components

Incoming Solar
Energy

|

Stratus Clowuds

Cutgoing Haat
mergy
Transition from
Solid to Vapor

Evaporative
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Exchanges
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Evapora Snow Ecw-er_

Cirmrus Clouds

Atmosphere

Cumulus
Clowdds

Precipitation
& Evaporation

Stratus
Clouds

Atmospheric Model Layers
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~ Figure SPM.4. Comparison of observed continental- and global-scale changes in surface temperature with resuits simulated by climate
models using natural and anthropogenic forcings. Decadal averages of observations are shown for the period 1906 to 2005 (black line)
| plotted against the centre of the decade and relative to the corresponding average for 1901-1950. Lines are dashed where spatial
% coverage is less than 50%. Blue shaded bands show the 5-95% range for 19 simulations from five climate models using only the natural
y forcings due to solar activity and volcanoes. Red shaded bands show the 5-95% range for 58 simulations from 14 climate models using
_: both natural and anthropogenic forcings. {FAQ 9.2, Figure 1}
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Temp Models

100 Year Projected Increase in Risks and Impacts
t 1) Polar regions will be affected the most

2) Warmer climate belts will expand and shift pole-ward

3) More extreme swings in climate from region to region

4) Global sea level will rise by 10’ s of centimeters
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Risk Modeling:

1) Risks and Impacts are
proportional to the amount
of temperature increase

2) The future predicted
Increase in temperature
varies with:

a) computer model

b) greenhouse gas values
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100-Year Projected Increase
In Risks and Impacts
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Some Are Warning

D . TSR

Some Deny Global Warming

of Global Warming
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v'Believe climate scientists
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v Sounding the alarm and
a call to action
GW - Science and Distortion

s There a “Controversy”?

v' Mistrust in climate scientists

v Media sources providing
false or misleading information

v Organizations that profit on
greenhouse gas emissions
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| v Business and politics distort science
401l Company PR for self-serving reasons

* Watch this

Hl

v The private media is sponsored by
private interests and thus may provide
false or misleading information that
reflects their sponsorship
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A7 Overpopulation: The Biggest Concern
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&+ 1) Earth has over 7 billion 2) Population doubles
25 people today every 30 to 40 years
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¢ Overpopulation: The Biggest Concern
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ach human consumes resources in attempt to meet their wants/needs.




Sustainability and Lifestyles
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Sustainability and Food
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Sustainability and Food
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educe — Reuse - Recycle - Rethink
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The Solution
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2) Reuse as much as possible

~ 3) Recycle as much as possible
22 ) Drive a high MPG vehicle
-2 6) Drive/fly less

== 7)Plant trees

E

B 8) Family Planning - Less kids
“; 9) Support leaders and legislation that are pro-environment

iah
i
it
i! '- ‘-:-‘

What other ways to reduce greenhouse gas emissions?



Drop in the Ocean
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http.//www.topdocumentaryfilms.com/drop-ocean/




A. Terms Defined:
1) Global Warming: Increase in average global surface temperature

2) Climate Change: Change in location and character of regional climate belts

B. Causes of Global Warming
1) Increase in heat-absorbing atmospheric gases
Methane, carbon dioxide, carbon monoxide, water
Natural and human-induced emissions
2) Increase in solar radiation striking earth’s surface
Long-term cyclic changes in earth orbit and axis tilt
Cyclic changes in sun’s output

C. Evidence for Global Warming

1) Melti}g glaciers
Polar ice caps and sheets and mountain glaciers

2) Rise in global sea level
v" Input from melting land ice
v Warming of ocean waters (thermal expansion)

) Risir‘iﬁ Levels of Global Temperature and Atmospheric Carbon Dioxide
Atmosphere, land and ocean
D. Anthropogenic Sources of Greenhouse gases

1) Burning fossil fuels
2) Burning down forests

E. Solutions to Slowing Down GW and Climate Change
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ays You Can Reduce Ocean Pollution
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22 1) Reduce personal consumption as much as possible
= 2) Reuse as much as possible
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 3) Recycle as much as possible
= 4) Drive a non-leaky, high mileage vehicle
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=2 9) Organic maintenance of your lawn and garden
= 6) Use non-phosphate soaps and detergents
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= 1) Dispose of all non-recyclable wastes like paints and
other chemicals at a proper disposal site
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=z 8) Support leaders and legislation that is pro-environment

Can you think of other ways to reduce ocean pollution?



Environmental Concerns
Discussion
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