Regional and Global Atmospheric Changes
I. Acid Deposition

A. Acid Deposition  
1. Wet deposition – 

2. Dry deposition – 
B. How Acid Deposition Develops

1. SO2 and NOx 
2. Sources:
a. NOx – 

b. SO2 – 
C. Effects of Acid Deposition

1. Corrosion 

2. Decline in aquatic populations 
3. Forest decline 
a. Direct damage
b. Alteration of soil chemistry 
ii.    
D. A Regional Concern
1. Pollutants travel
2. ANC of soil
E. Recovery from Acid Deposition

1. Prevention – 
a.
Reduce sulfur emissions:

b.
Reduce NOx emissions: 
2. Clean up approaches may be expensive and only mask symptoms



Ex.  

II. Global Climate Change
A. Evidence of a warmer world

1. The Earth’s average temperature 
2. Other evidence:
B. Intergovernmental Panel on Climate Change
1. Peer review
2. Scientific consensus:  human-caused
C. Causes of Global Warming

1. “Greenhouse gases”:

2. “Global warming”
3. Greenhouse gases:

a. CO2 –
b. NOx – 
c. CH4 (methane) – 
d.  CFCs  -
e. Water vapor – 
4. Aerosol effect:
D. Studying Climate Change
1. Proxy indicators:
a. Ice core analysis 

b. Sediment analysis 

2. Direct measurements 

3. Climate models 
E. The Effects of Climate Change
1. Melting Ice and Rising Sea Levels

a. Indisputable evidence 

b. Thermal expansion
c. Rising sea levels leads to …
2. Changes in precipitation patterns

a. Computer models 
b. Precipitation
c. Water shortages 
d. Storms
3. Effects on organisms

a. Impact on food webs
b. Reproductive failure
c. Geographical ranges shift
d. Extinctions 

4. Effects on human health

a. Heat-related illnesses 

b. Disease vectors
5. Effects on agriculture

a. Loss of productive land
b. Pests thrive
c. Drought
d. Agricultural practices
F. Responding to Climate Change
1. Mitigation :
a. Decreasing CO2 emissions 
b. Carbon capture – 
c. Carbon sequestration – 

d. Fertilizing the ocean with iron – 
2. Adaptation : 

a. Moving people 

b. Dikes/Dams
c. Re-evaluating agricultural crops 
G. Climate Change Policy
1. International Efforts
a. Earth Summit (1992) - UN Framework Convention on Climate Change 
b. UN Climate Change Convention (1996) 
c. The Kyoto Protocol (1997) 
2. United States Efforts

a. Economic impact
b. State and local governments are working to limit emissions 
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c. Cap and Trade Programs

· Cap - 
· Trade allowances -
· The “cap” can be gradually lowered
III. Stratospheric Ozone Depletion
A. Importance of the ozone layer
1. UV protection
2. Allows life to exist
B. Cause of ozone depletion

1. Chlorine and bromine-containing substances 
2. Chemicals responsible:
a. Chlorofluorocarbons (CFCs) – 
b. Methyl bromide (MTB) – 
c. Methyl chloroform – 
d. NOx – 
3. The ozone “hole” 

a. Depletion over Antarctica
b. Reasons for thinning:

· Persistence

· Circumpolar vortex 
· Cloud formation

· Sunlight returns 
C. Effects of Ozone Depletion / UV exposure
1. Linked to several health problems in humans 
2. Productivity
3. Mutations

4. Crop yields 
D. Recovery of the Ozone Layer

1. CFC ban
2. Montreal Protocol 

3. Current state of the ozone layer
