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Climate Can Impact Your World



Course Outline

September 15

ÅThe natural greenhouse effect

ÅGreenhouse gases: Sources and concentrations

ÅObserved changes in climate

ÅEvidence that human contributions of 
greenhouse gases are impacting climate



Course Outline

September 22

ÅExamining the skepticôs concerns

Assignment: Bring your own questions, objections

ÅProjections for the future

ÅOptions for mitigation

ÅClimate Countermeasures



Course Outline

September 29

ÅTechnologies to reduce carbon emissions

ÅAssignment: Calculate your carbon footprint:

http://www.epa.gov/climatechange/emissions/

ind_calculator.html

ÅPolicy and economics

http://www.epa.gov/climatechange/emissions/


Physical Science Basis

Nearly 2ò thick

Nearly 1000 pages

Over 500 expert contributors

UNôs International Panel on Climate Change 

Fourth Assessment Report, 2007

http://www.ipcc.ch/



Some Suggested Texts



Some Useful Websites

ÅñA Few Things Ill Consideredò on Science Blogs ï
Background on controversies

http://scienceblogs.com/illconsidered/?utm_source=blogl
ist&utm_medium=dropdown

ÅEPA -- basic Information

http://www.epa.gov/climatechange/

ÅNature Magazine Blog

http://blogs.nature.com/climatefeedback/

ÅEnergy Information Agency ïuseful statistics

http://www.eia.doe.gov/environment.html

ÅRealClimate ïmore technical

http://realclimate.org

http://scienceblogs.com/illconsidered/?utm_source=bloglist&utm_medium=dropdown
http://scienceblogs.com/illconsidered/?utm_source=bloglist&utm_medium=dropdown
http://www.epa.gov/climatechange/
http://blogs.nature.com/climatefeedback/
http://www.eia.doe.gov/environment.html
http://realclimate.org/


John Tyndall

ÅExplained why sky is blue

ÅMeasured the absorption of 
infrared radiation by atmospheric 
gases

ÅThus verified a century-old 
hypothesis of Joseph Fourier that 
atmospheric gases might warm 
our planet

1820- 1893



Svante Arrhenius

1859-1927

ÅPredicted that increased CO2 

would cause global warming.

ÅCalculated that CO2 doubling 

would increase temperature

by 1.6-2.1 ºC

ÅThought that would be good



Earthôs Temperature Determined 

by Balance of Radiation



Earthôs Energy Balance

Energy of SunôsEnergy of Earthôs

Incoming Radiation = Outgoing Radiation

Earth with No Greenhouse Gases

Solar 

Radiation

Reflected

Radiation

Energy In = Ein

Earthôs Thermal

Radiation

Energy Out = Eout

E = ůT4

T = 18 F

Brrrr!



Sun and Earth

-- on different wavelengths!



What are ñGreenhouse Gasesò?

ÅAllow incoming solar radiation to pass through

ÅBlock outgoing thermal radiation

ÅGHGs: water vapor

carbon dioxide (CO2)

methane (CH4)

nitrous oxide (N2O)

ozone (O3)

chlorofluorocarbons (CFCs)



Earthôs Energy Balance

Energy of SunôsEnergy of Earthôs

Incoming Radiation = Outgoing Radiation

Simplified Earth WITH Greenhouse Gases

Solar 

Radiation

Reflected

Radiation

Energy In = Ein

Earthôs Thermal

Radiation

Energy Out = Eout

E = ůT4

TS = 86 F

Eout
2Eout

Actual TS = 57 F



Earth heats the atmosphere through convection and evaporation as well as radiation.


