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Global Changes in the Environment-Ozone and Global Warming
I. Global changes in the atmosphere affect all biomes


Examples: air pollution, acid rain, global waming, ozone


Global solutions take the form of regulation

 The Ozone Layer
A. Ozone is O3, form of oxygen


B. concentration varies in atmosphere:



1. troposphere: bottom 10 miles of atmosphere, source of weather, clouds




-ozone produced as pollutant, bad due to reactivity



2. stratosphere: next 30 miles of atmosphere, isolated from troposphere 




-ozone produced by ultraviolet irradiation of O2



-ozone is beneficial- it screens out 99% of UV irradiation, allowing life





(present UV levels cause sunburn, mutations, skin cancer cancer)


C. Thinning of ozone layer



1. of significance due to possible problems from an increase in UV irradiation at surface



2. thinning most evident at poles 50% decrease over Antarctica



3. 3-5% decrease in 1980's over North America



4. cause of thinning: ozone-depleting chemicals




a. principal chemical is chlorofluorocarbons (CFC's)





-coolants, propellants, foam manufacturing




b. one CFC molecule acts in chain reaction to break down 100,000 ozone 





molecules to O2



c. other ozone-depleting chemicals: halon (fire extinguishers), methyl chloroform (degreaser), carbon tetrachloride (dry cleaning), methyl bromide (agricultural pesticide)



5. consequences




-increase in skin cancer, cataracts, immune system




-damage to crop plants




-more immediate damage to phytoplankton around Antarctica - base of 





food chain for whole Antarctica biome



6. solution: phase out of ozone-depleting chemicals 




-Montreal Protocol 1987





- ban on CFC's made in 1995 in aerosol cans





- 2000, freon coolants restricted 





-starting to see leveling-off of CFC levels

II Global Warming: the greenhouse effect


A. Carbon dioxide (CO2) is a trace gas in the atmosphere (< 1%)


B. Over last 100 years, see concentrations rising (0.35%)


C. Problem: CO2 is a greenhouse gas



- CO2 is transparent to light, but absorbs infrared (heat)



- allows build-up of heat




-necessary for life




-higher concentrations will cause significantly higher temperatures in the future



1. scale of problem




a. currently release 18 billion tons of CO2/year worldwide




b. CO2 has increased about 25% since industrial revolution




c. estimate temperature to rise 1.5-2.5oC by 2050




d. Uncertainty in predictions:





- compensatory factors may reduce effect, others may increase effect



2. potential consequences of warming




a. decline in biodiversity from the relatively rapid movement of 





ecosystems/biomes northward




b. changes in precipitation patterns, U.S. becomes drier




c. flooding of coastal regions from melting in poles



3. solutions




-reduce release of CO2 by more efficient cars, factories, machines, or by 





lowering standard of living




-1992 U.N. conference -reduce emissions of other greenhouse 







gasses (methane, CFC's, nitrous oxides)




-1997 Kyoto conference- 






final proposal to set 5% below 1990 levels




-March 2001 President Bush 





"I oppose the Kyoto Protocol because it exempts 80 per cent of the world,

                            including major population centers such as China and India, from compliance, and

                            would cause serious harm to the US economy." 




-Dec 2002 – postpone any regulation for a decade of further study

PRIVATE 

Agriculture Impact on the Environment
-High yield agricultural practices can lead to environmental damage


-can limit future capacity to produce food

I. Declining genetic diversity in food crops


A. domesticated crops have less diversity than wild relatives due to selective breeding



-loss of traits which were not evident at the time (e.g.  disease resistance, drought resistance)


B. trend towards wide planting of single "super" varieties -allow large-scale losses


C. solutions: coordinate mixtures of varieties in regional planting, find new crops

II. Soil Erosion - loss of the fertile topsoil


A. results from wind and water removal of bare soil


B.  tilling (plowing) leaves soil bare


C. average soil loss = 18 -100 metric tons/hectare/year; average soil formation = 1 ton/hectare/year


D. solutions: contour plowing, no-till farming, restriction of faring on marginal land

III. Salinization - build up of salt in soil


A. irrigation water added to soil at minimum level leads to build up of salts dissolved in the water 

after water evaporates


B. high salt levels prevent plant growth


C. solutions: trickle irrigation, land flooding

IV. Desertification - expansion of desert


A. currently increasing in desert area by 15 million acres/year -worst in sub-Saharan Africa


B. causes:



1. overgrazing



2. cultivation of marginal lands leads to soil erosion and salinization



3. deforestation for fuel


C. solutions: replant area with drought-tolerant plants, retire land from cultivation for 10-20 years

V. Continuous use of chemical fertilizers


A. fertilizers needed for high output agriculture year after year


B. chemical fertilizers add required nutrients (N, P, K)  but do not add structure and 


microbial activity as organic fertilizers - lead to loss of soil structure


C. run-off leads to pollution of ground water, tributaries, bay lead to algal blooms and fish kills


D. solutions: organic farming, crop rotation with legumes, water treatment (e.g. Everglades)

VI. Pesticides


A. genetic resistance to certain pesticides is growing in pest populations


B. removal of current pesticides from use due to testing or due to effects on ozone layer


C. excessive use based upon programmed spraying


D. pesticide pollution of water and soil (e.g. DDT)


E. broad-spectrum pesticides remove beneficial insects, fungi, bacteria as well, 



increasing dependence upon more pesticide usage




F. solutions: Integrated Pest Management (IPM), biological control to replace chemical 


pesticides
