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Refer to the following graphic. “Climate Forcing” is an imposed change of the planetary energy 
balance. It is measured in W/m2. Effective climate forcing is the global mean temperature change 
per unit forcing. The forcing agent is compared to the response produced by CO2 as a standard 
from the same initial climate state.1 CO2 is the standard of choice since it is the most significant 
anthropogenic greenhouse gas due to the enormous amount of fossil fuel consumption. (1) 
Hansen et. al., J. Geophysical Research, 2005. 
 

 
 
1. Notice that nitrogen and oxygen are not included in the graphic. Neither nitrogen nor oxygen 

are greenhouse gases. Explain why the two major components of the atmosphere are not 
greenhouse gases based on the way that they respond to infrared light. 

 
 
 
 
 
 
 
 
2. Much less methane, nitrous oxide and chlorofluorocarbons (CFCs) are present in the 

atmosphere than CO2 , but they each repectively have a much larger forcing impact per mole 
of respective gas than CO2. Methane is ~ 20x larger, N2O is ~ 200x, and CFC’s are ~10,000x 
greater. Using the principles of infrared absorption explain what accounts for the differences 
in the molecules’ infrared absorption. 

 



 
The graphics to the right are 
the latest predictions from the 
LBNL climate model showing 
three scenarios depending on 
when CO2 is stabilized. The 
greenhouse gases have 
different atmospheric lifetimes 
similar to the red blood cells in 
your body, which are replaced 
every 60-90 days. Water 
molecules are replaced in the 
atmosphere in about 10 days; 
methane in about 12 years; 
nitrous oxide in about 120 
years, and carbon dioxide in 
about 100-250 years. 

 
 
3. If the combustion of fossil 

fuels were stopped today, the 
increase in CO2 would still be 
noticed more than a hundred 
years from now. Consider the 
possibility of complete 
replacement of fossil fuels 
with hydrogen as a fuel source 
beginning today. Discuss the 
implications for global 
warming and the prospects for 
U.S. public energy policies 
versus ethanol and bio-diesel. 
(Attach your answer.) 
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