GLOBAL ATMOSPHERIC CHANGES
I. GLOBAL WARMING

A. Rise in mean temperature since 1960
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1. Spring earlier and fall later (like six days at each end)

2. Sea level has risen slightly as glaciers and polar ice has melted.

3. Prediction that temperatures will rise 2-6 degrees F by 2100.

B. Causes of warming

1. Greenhouse gases (Carbon dioxide, methane, nitrous oxide, and CFC’s)
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2. Carbon dioxide is biggest problem
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3. 280 ppm in 1800 to > 365 today

4. Burning fossil fuels

5. Cutting down forests (slash and burn agriculture)

C. Aerosols can cause cooling
1. Sulfur released from eruption of Mount Pinatubo in Philippines

2. Regional cooling associated with sulfur emissions from industrial areas

D. Effects of Global Warming

1. Melting ice and rising sea levels

2. Changes in precipitation patterns

a) El Nino and La Nina

b) Availability of quality of fresh water

c) More intense storms

3. Effects on living organisms

a) Decline of cold water plankton and food chains

b) Shifts in geographical ranges (Checkerspot butterfly in US, 

c) Coral bleaching

d) Northward shift in beech trees
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4. Effects on human health

a) More intensive summer heat waves will lead to more heat stroke deaths and heat related illnesses

b) Disease carrying organisms will increase ranges 

5. Effects on agriculture

a) Rise of sea level will flood delta farm land.

b) Droughts and flooding

c) Warmer nighttime temps have effect on reproduction
d) Changes in structure of rangeland grasses

e) Productivity will increase in some areas but decline in others

6. Dealing with global warming
a) Kyoto Protocol may not be that effective even if we sign it
b) Maintain forests

c) Remove carbon at its source and store in ground or ocean

d) Increase productivity in ocean by fertilization (e.g. iron)

II. ACID PRECIPITATION (rain, sleet, snow, and fog)


A. Measuring Acidity - some reference points


1. Distilled water = 7

2. Normal rain = 5 - 6

3. Tomato juice = 4

4. Lemon juice = 3

5. Rain in NE US = 3-4 and even lower

B. Cause

1. Sulfur dioxide (SO2) forms sulfuric acid


2. Nitrogen oxides (NOx) forms nitric acid


3. Oxidizing agents in air plus water are required

a) e.g. ozone or hydrogen peroxide

4. Anthropogenic source is burning fossil fuels


5. pH range 2.1 to 4.5


C. Problem is world wide & has caused international disputes.


1. US and Canada (we send 50% to them and they give us 10%


2. Norway/Sweden and UK

3. Rust belt of US and New England


D. Parent material from igneous rock has little buffering capacity


E. Material effects


1. Degrades limestone


a) CaCO3 + H2SO4 (((  CaSO4 

(1) Gypsum more water soluble

(2) Art and buildings in US and Europe

(3) Mayan ruins in Mexico

(4) Lincoln Memorial

(5) Taj Mahal


b) Etches metal

(1) Statue of Liberty

(2) Bridges and reinforced concrete


c) Oxidizes paint and rubber


F. Biological effects


1. Soil


a) Nutrients leached from soil

(1) show graphic


b) Aluminum released


(1) Interferes with nutrient uptake by roots

(2) Kills soil bacteria


c) Secondary effects because of weakened condition


d) Releases heavy metals


2. Direct contact with leaves

a) Concentrating factors and dry deposition


3. Aquatic systems


a) Acidification of streams and lakes (pH 4 - 6)


b) Insects, fish and algae very intolerant especially eggs and young

(1) Interferes with body chemistry, destroys gills, causes bone decalcification, and disrupts muscle activity

(2) Adirondack Mountains

(3) Pocono Mountains


c) Disrupts food chains


Changes nutrient availability especially iron, nitrogen and phosphorus and calcium 


III. OZONE DEPLETION and the OZONE HOLE


A. Importance of Ozone


1. Keeps 99% of UV radiation from reaching earth’s surface.


2. O3 ( UV light ( O2 + O


3. Ozone regenerated by

a)  O2  ( UV light ( O + O

b) O2  + O  (( O3 


B. Causes


1. Chlorofluorocarbons (AKA CFC’s  or freon) used in refrigeration and aerosol spray cans


2. Carbon tetrachloride used in manufacturing processes and as a cleaning fluid


3. Methyl bromide used as insecticide 


4. Methyl chloroform an industrial solvent


C. Break down when exposed to UV light releasing free Cl* radicals that destroy ozone.


1. Graphic


D. CFC’s are supposed to be phased out by end of century.


1. Phased out in US and other industrial countries in 1996


2. Still can export and recycle until 2006


3. Russian black market (Importance of keeping Russia afloat) 


4. CFC’s are stable and will continue to be problem for more than 100 years.


E. Problems associated with ozone depletion


1. Health risks


a) Skin cancer


b) Eye damage (cataracts)


c) weakened immune system


2. Ecosystem effects are largely unknown but


a) UV damages DNA


b) May be responsible for antarctic phytoplankton decline


c) Decline in amphibian and other aquatic organisms


d) This could lead to food chain disruptions.
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