CAPT Review Guide/ Environmental, etc.

Biogeochemical Cycles

1. Elements on Earth move among reservoirs in the solid earth, oceans, atmosphere and organisms as part of biogeochemical cycles. 
2. Water cycle = Hydrologic cycle; evaporation – condensation – precipitation – runoff – percolation – transpiration.  Sun is the energy source to drive the cycle.

3. Carbon cycle = movement of carbon between the biosphere, atmosphere, oceans, and geosphere.  Plants absorb CO2 from the atmosphere during photosynthesis, and release CO2 back in to the atmosphere during respiration. Dissolved CO2 in the oceans is used by marine biota in photosynthesis and is released to the atmosphere.  Two other important processes are fossil fuel burning and changing land use (agriculture, deforestation, etc.).
Global Warming
4. Earth receives incoming solar radiation.  The atmosphere reflects some of it and some passes through to heat the Earth.  That which is not absorbed is re-radiated by the Earth at a longer wavelength (infrared).

5. Greenhouse gases (water vapor, carbon dioxide, methane, nitrous oxide, HFC’s) absorb out-going (re-emitted) radiation, heating the Earth’s atmosphere.  This is known as the “greenhouse effect”.

6. Energy production (by automobiles, for electricity, for heat) is the biggest producer of the greenhouse gas, carbon dioxide.

7. Earth’s average surface temperature increased approximately 1°F in the 20th century due to pollution, and is expected to change 1-4.5°F in the next 50 years; leading to melting of the polar ice caps and glaciers, rising sea levels, changes in weather patterns, and heating of the oceans.

8. Dark colors such as black are good absorbers and radiators of energy, whereas light colors such as silver are good reflectors of energy.

9. Energy from the Sun is received as light energy.  This energy is the source of the Earth’s energy, and it powers the water cycle, weather, and all living things through a series of energy transformations.
Ozone Depletion

10. Ozone molecule consists of 3 oxygen atoms.
11. Bad ozone exists in lower atmosphere as pollutant, and is the main component of smog.
12. Good ozone is in the upper atmosphere (stratosphere) and absorbs much of the ultraviolet radiation (UVC and UVB) from the Sun.
13. Good ozone (in the Ozone Layer) is depleted by CFC’s, causing a hole in the ozone over Antarctica.
14. Depletion of the Ozone Layer causes higher levels of UV radiation to reach Earth’s surface.
15. The Montreal Protocol is an international agreement that was developed to reverse the process of ozone depletion by banning the use and production of CFC’s.
Natural Resources

16. Natural resources are naturally occurring substances that are considered valuable and useful.
17. Renewable resources can be replaced in a relatively short period of time without depleting the resource. Examples: animals, insects, reptiles, plants, trees, water, grass, solar and wind energy.
18. Non-renewable resources cannot be replaced in a short period of time, once removed it will take a very, very long time, if ever, to replace them.  Examples: fossil fuels, oil, coal, copper, diamonds, natural gas, iron ore, minerals, gold, silver, platinum, rocks.
19. Only 3% of the world’s water is freshwater (not saltwater).  Only 1% is potable.  Coastal areas are very susceptible to pollution in American because roughly 50% of the US population lives within 50 miles of the coastline.  The Clean Water Act (1972) and the Safe Drinking Water Act (1974) have been effective in improving the quality of America’s waterways.  
20. Carrying capacity is the number of individuals that an ecosystem can support.  If a population exceeds the carrying capacity, environmental factors will act to reduce the population of that species.
Energy Resources
21. Fossil fuels are non-renewable resources with distinct advantages for energy production, such as high efficiency, ease of handling, availability, and existing technology.  However supply is dwindling and they are not a “clean” energy source.  The burning of fossil fuels contributes to CO2 in the atmosphere – a key component of global warming.
22. Petroleum is a mixture of many carbon compounds that are separated out in a refinery by the process of fractional distillation.

23. Most oil is burned as fuel.  The remainder is used to produce useful products.
24. Biofuels such as ethanol made from corn or sugar contain produce less energy per liter/gram then gasoline (fossil fuels) because there are fewer covalent bonds to break.  They still release CO2 to the atmosphere, but there is no net gain.
25. Biomass is a renewable natural resource that has been used as fuel for thousands of years (wood, peat, etc.)
26. Alternative energy sources include wind power, solar, nuclear fission, hydroelectric, geothermal.  All have positive and negative aspects.
27. The Sun is the ultimate source of most energy resources on Earth.
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