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The Greenhouse Effect

Some of the solar Outgoing solar
radiation is radiation: 103
reflected by the ~ Walts per m?
atmosphere and

the Earth's surface

Some of the Of“tgo'g 9
infrared radiation 'S¢
passes through >+ m2
the atmosphere VRS ST
and out into space
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N3N IZIN (Greenhouse gas; GHG)
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UU Radiation
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- CFCs releaszed d - Cldeztrovs ozone
- CFC= rize into ozone laver 5 - Depleted ozone - more LY

- UV releazes Cl from CFCs B - More LV -> more skin cancer




Mk + OO + Hest & Sunlight = Ozone

Ozone (03) is a gas composed of three oxygen atoms. It is not
usually emitted directly into the air, but at ground-level is created
by a chemical reaction between oxides of nitrogen (NOx) and
volatile organic compounds (VOC) in the presence of sunlight.
Ozone has the same chemical structure whether it occurs miles

C [ | Cl [ | cl ) 1] d|]1( adll ) ors

depending on its location in the atmosphere.


http://www.ehso.com/ehso2.php?URL=http%3A%2F%2Fwww.epa.gov/air/urbanair/nox/index.html

2. Ozone and oxygen atoms are

1. Oxygen molecules are continuously being Interconverted
photolyzed, ylelding as solar UV breaks ozone

2 oxygen atoms and the oxygen atom reacts with
(SLOW). S another oxygen molecule (FAST).

1

3 This Inef CONVErsion process
. comverts UV radiation indo
3. Ozone is lost by a reaction of the oxygen atom el S aniing ia
or the ozone molecule with each other, or some stratosphere
other trace gas such as chlorine (SLOW).



| California Grg_enhouse
- GasEmissions -2004*
6%
Residential

12%
In-State Electrici

13%
. Imports Electricity

* Numbers may not add to 100% due to rounding.




Greenhouse Gas Emissions of
Transportation Fuels
By Type of Energy Used Processing

Heductlnn 28%

Reduction

52%
Reduction

78%
Reduction B86%

I . 4

Gasoline Corn Ethanol Sugarcane Cellulusu:

Petroleum  Current MNatural Biomass Biomass Biomass
Average Gas
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Annual Greenhouse Gas Emissions by Sector

Industrial

16.8%

processes

Power stations
21.3%

Transportation fuels

14.0% Waste disposal

and treatment

3.4%

Agricultural

v}
byproducts 12.5%

Land use and
[a]
10.0% biomass burning

Fossil fuel retrieval, 11.3% 10.3% Residential, commercial,
processing, and distribution ' ' 7° and other sources

29.5% 40.0% 62.0%

20.6%

1.1%
8.4% 4.8% 1.5%
2.3%
19.2% 91% 996 6.6% 5.9%
12.9% ' 18.1% 26.0%
Carbon Dioxide Methane Nitrous Oxide

(7 2% of total) {18% of tatal) (9% of total)



IPCC

Intergovernamental Panel On
Climate Change
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§NIWNUAIME (United Nations Framework
Convention on Climate Change: UNFCCC)
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Protocol)
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(see hotworldpeople.pdf)




6 d' = 1 6v A
ﬂaﬂq‘ﬂmmzLmeamﬂﬂszmmmwaa@ﬂsmmmsﬂa@ﬂaaﬂﬂmﬁau
N3N LWaUIaa Lailis 5 WwININREN Usenauaiy

® NIINAWITZULUYBFININTILEE
O maﬂ%’uﬂgas:uumws

AI Qs 1 deqz A A tﬂl tﬂl g/ o
® MIANFARIUNNIITLDIWEINLRENDH 9 INaNALNBINAY

G

O ﬂﬁﬂ%ﬂﬂﬁ;@ﬂﬁl"ﬁwé’amﬂﬂﬁﬂumms N3NNIV UazN e EY

Aa A

a A&
@ LAINIILWUNUNTLVEN




Information on possible reduction of

greenhouse gases emissions by some
Annex | countries of UNFCCC

Country fixed target or
percentage range for Base year
2020 )
A T
Aiiskralia from “-5 & Eg "15 Yo 2000
or “-25%
Belarus from “-5%"to “-10%" 1990
Canada -20% 2006
Croatia +6% 1990
. from “-20%"

European Union to *-30%" 1990
Iceland -15% 1990
Japan -22% 1990

. . from “-20%"
Liechtenstein to *-309%" 1990
Monaco -20% 1990

from ~-10%"
New Zealand to “-20%" 1990
Norway -30% 1990

: from *-10%"
Russia to 159" 1990

: from "-20%"
Switzerland to “-30%" 1920
Ukraine -20% 1990
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Average of all IPCC Models: Temperature Change in 2070
IPCC SRES Scenarios a2 (left) und b2 (right)

6-54-3-2-10123456 [Deg. C]

Dara 00 2001 MVisualizatian: DKRZ




CO, concentration, temperature, and sea level
continue to rise long after emissions are reduced

Magnitude of response Time taken to reach
equilibrium

, Sea-level rise due to ice melting:

CO; emissions peak o several millennia

0 to 100 years
y 7 Sea-level rise due to thermal

expansion:
centuries to millennia

Temperature stabilization:
a few centuries

CO;, stabilization:
100 to 300 years

CO» emissions

I T T
Today 100 years 1,000 years

INTERGOVERNMENINTERGOVERNMENTAL PANEL ON CLIMATE CHANGE



RISING IMPACTS OF GLOBAL WARMING

WITH CONTINUED INTENSIVE RELIANCE ON FOSSIL-FUELS AND EMISSIONS INCREASES

. .‘l' -’—‘

> 'EDOMINANI’LY NEGATIVE

OVER 1980-1999 07  INCREASH -
TEMPERATURE ' | o 3 | 5
LEVELS INCREASIN AL, CARDIO-RESPIRATORY

@ NET~ www.net.org

Source: IPCC Fourth Assessment Report, Working Gmp l Immar sume continued
intensive reliance on fossil-fuels and emissions increasas. E B
Conversion of temperature increases—Celsius to FM.I:]"C)EI ced | ional Enviror Trust.



The 29-year global warming trend is just 2.5 °F (1.5 °C) per century
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n.1
°C

line)

www.scienceandpublicpolicy.org

Global monthly temperature anomalies, January 1980 to December 2008
IPCC predicts warming at +2.4, +3, +3.9, +4.7, +5.3 C/century
The observed warming trend is equivalent to 1.5 C/century

Monkcton’s IPCC: 1C/29 years=0.34 C/decade

..................................................................................... P
Multi-Model Mean from IPCC simulations in AR4:
0.21 /decade = 0.6 C/29 years.
........................................................................... =
w

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005 2007

Global temperature for the past 29 years has been undershooting the IPCC'’s currently-predicted warming rates (pink region). The warming trend (thick red

has been rising at well below half of the IPCC'’s central estimate. Data source: SPPI index, compiled from HadCRU1t3, NCDC, RSS, and UAH.

Mult-model Mean form Jan 1980-Dec 1999 6
+ 1 standard enor, AR1 comected as in Santer etal. 2008 Original from SPPI (Monkton)
http: IBuenceandpubllcElollcy .orgdmages stories /pa ersbnglnalsljan_mz_reporl.pdf
Modifications by Lucia Liljegren: The Blackboard. 2/10/200
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