


Fraction of 14C in CO2 is still 
decreasing

Source:noaa.gov 
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History of oxygen in Earth’s 
atmosphere

Source: http://eesc.columbia.edu/courses/ees/climate/lectures/greenhouse.html

http://eesc.columbia.edu/courses/ees/climate/lectures/greenhouse.html
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A. About the turnover time of CO2 in the 
atmosphere, ~ 4 years	


B. Much less than the turnover time	


C. Much more than the turnover time	


D. We can’t say because the movement of 
individual molecules is random

An increase of CO2 in the 
atmosphere will have 

effects on the climate for
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Animation of global 
aerosol distribution: 

http://brilliantmaps.com/
aerosol-pollution/

http://brilliantmaps.com/aerosol-pollution/


Source: NASA / http://data.giss.nasa.gov/gistemp/2010summer/ (data from Frölich & Lean 2004 & PMOD/WRC) 

http://data.giss.nasa.gov/gistemp/2010summer/


The number of sunspots is a good 
proxy for solar output

 Credit: ACRIM3 Science Team (R. Willson)



Source: NASA Earth Observatory/SOHO

Solar maximum Solar minimum

Visible light
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The Sun today (10/01/15)

Source: Solar Dynamics Observatory / NASA; visible light image



The Sun today (10/01/15)

Source: Solar Dynamics Observatory / NASA; ultraviolet light (30.4 nm) image



Image created by Robert A. Rohde / Global Warming Art;  
Data:  Solar Influences Data Analysis Center, Royal Observatory of Belgium.

“Little Ice Age”
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Relative to 1750





A. +13.6 W/m2	


B. +2.38 W/m2	


C. –13.6 W/m2	


D. –2.38 W/m2

Suppose the Sun brightens 
by 1% instantaneously.  What 

is the radiative forcing?
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If we grind up a lot of white 
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Some coal contains sulfur, and 
releases sulfur dioxide when burned 
(as well as CO2).  Burning less coal 

will give a net radiative forcing that is 

A. Positive	


B. Zero	


C. Negative	


D. You have to do the calculation to know - 
contributes both negative and positive forcings
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