
CH217 Exam II 2013 
(time limit - 3 contiguous hours) 

 
Please report the start time and end time on the first page of the exam.  Please 
sign the exam to acknowledge that this is your own work.  The exam is open note 
and open “book”.  You may not consult with others on the exam. 

 
1) Why would a 10 ppm increase the methane concentration in the atmosphere result 

in significantly more global warming than a 20 ppm increase on carbon dioxide.   
Please support your answer with appropriate calculations. 

 
2) Particles in the atmosphere have been credited with global cooling (if they contain 

mostly sulfate – highly reflective) and global warming (if the contain black 
carbon from incomplete combustion).  Most particles only have an atmospheric 
residence time of two weeks.    How might particles influence global climate over 
the next 50 years and how are particles different than other greenhouse agents like 
CO2 or methane? 

 
3) Describe the major physical and chemical processes responsible for the 

production of ground level ozone pollution (smog).  Using the data shown in 
Appendix A, comment on the recent claim that current pollution levels in Maine 
are caused by emissions in Southern New England. 
 

4) Colby is a major consumer of biomass and some fossil fuel used for heating and 
electrical generation for the campus.  Using the data in Appendix B, predict the 
relative concentration and chemical forms of sulfur and nitrogen deposition to 
central Maine over the next six hours.  Please be as specific as possible and 
consider the fuel source and weather carefully. 

 
 
Appendix A:  The map below is generated from the NOAA HYSPLIT web page using real atmospheric 
data for the last 96 hours. 

 
The HYSPLIT trajectory map shows an aerial (plan) view of the path(s) an air parcel(s) took to 
arrive at the destinations (stars), and a vertical view of its movement at different altitudes. 
Squares along each trajectory to indicate the position of the air parcel every six hours over the 
period of the trajectory.  The vertical view at the bottom of the map shows the height of the air 
parcel measured at these corresponding tick marks. The height of the air parcel is measured in 
meters above model ground level (AGL).  



 
 
 
Appendix B. Waterville is in the center of the map.  Dispersion map for a plume of 
gasses emitted from Waterville.  Assume this plume is forecast is for the time you are 
taking the test.  Look outside the window and notice the weather.  
 



 


