Chapter 20 Reading Guide







Air Pollution
1. Why are lichens good indicators of air pollution?

2. Where is most of the air in the earth’s atmosphere found? What is the composition of this air?

3. What is the layer of air above the troposphere? How is this layer different from the troposphere? What does this layer do for us?

4. What are primary pollutants? Give some specific examples.

5. What are secondary pollutants? Give some specific examples.

6. List the six air pollutants regulated in the United States.  For each of these, summarize its major human sources and health effects.

7. What is photochemical smog (brown-air smog)? What are photochemical oxidants?

8. Write out the series of chemical equations that represent the reactions resulting in photochemical smog.

9. What is industrial (gray-air) smog? 

10. How is industrial smog different from photochemical smog? 

11. Write out the series of chemical reactions that result in industrial smog.

12. What factors affect the formation of smog?

13. What is a temperature or thermal inversion? Make sure you understand Figure 20-7.  What are the harmful effects of a thermal inversion?

14. What is the purpose of tall smokestacks?  What is the problem with them?

15. What is acid deposition? What is the pH of natural precipitation? Why?

16. What kind of soil will "buffer" acid rain?  What kind of soil is least resistant?

17. What are the harmful effects of acid deposition?

18. What can be done to reduce acid deposition?

19. What is the sick-building syndrome?

20. According to the EPA, what are the four most dangerous indoor air pollutants in developed countries?

21. What is the Clean Air Act, and how has it helped reduce outdoor air pollution in the United States?

22. Distinguish between national ambient air quality standards, primary standards, and secondary standards.

Make sure you know the solutions to air pollution problems (fig 20-19, 20-20, 20-21)
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Climate Change and Ozone Loss
1. Summarize briefly how the earth’s average temperature has changed over the past 900,000 years and over the past 130 years.
2. What is the earth’s natural greenhouse effect?  What are the two major greenhouse gases?

3. What role does the United States play in greenhouse gas emissions?

4. Describe changes at the earth’s poles and in Greenland and Alaska that indicate the troposphere has warmed in recent decades. 

5. What are three major findings of the 2001 report of the IPCC?
6. Explain how each of the following factors might enhance or dampen global warming:

a. ability of oceans to store CO2 and heat

b. changes in ocean currents

c. changes in cloud cover

d. air pollution

e. increased methane emissions

7. Explain how atmospheric warming might affect each of the following:

a. food production 



e.  weather extremes
b. water supplies 



f.  human population

c. forests 




g.  human health

d. developing countries



h.  sea levels and coastal areas

8. List 5 prevention and 5 cleanup methods for slowing climate change from increased greenhouse gas emissions.

9. Describe the advantages and disadvantages of removing CO2 and storing it in:

a. immature trees



c.  plants that store it in the soil

b. deep underground reservoirs


d.  the deep ocean
10. Describe the advantages and disadvantages of selling and trading greenhouse gas emission permits in national and global markets as a way to reduce greenhouse gas emissions.

11. What is the Kyoto treaty? What are the advantages and disadvantages of this treaty? How could we move beyond the Kyoto treaty?

12. Give four reasons why climate change is such a difficult problem to deal with.

13. What is stratospheric ozone depletion, and how serious is this problem?

14. What types of chemicals cause ozone depletion? How do these chemicals cause such depletion?

15. Explain how seasonal ozone thinning occurs each year over the earth’s poles and what are its effects.

16. What are the major harmful effects of ozone depletion on:

a. human health




d.  primary productivity

b. wildlife





e.  air pollution

c. building materials (plastics, paints)

17. If all ozone-depleting chemicals were banned now, about how long would it take for average concentrations of ozone in the stratosphere to return to levels in (a) 1980 and (b) 1950?

18. Summarize the progress that has been made in reducing the threat of ozone depletion and explain the importance of such efforts.
