	Atmosphere and Climate                                 Class Notes


Below is an overview of the topics of the atmosphere, weather, climate, and the issues of global warming and ozone depletion.  

For more information on these topics, you may go to the web sites suggested throughout these notes.
I. The Atmosphere

A. What is the atmosphere?  It is the thin layer of gases that surrounds the Earth.  It makes life on Earth possible.

B. What does the atmosphere consist of?  

1. 78% N

2. 21% O

3. Water vapor

4. Other gases – argon, carbon dioxide, neon, helium

C. What are three important functions of our atmosphere?  

1. It provides gases for photosynthesis and respiration.

2. It protects organisms from UV radiation.

3. It holds in heat and allows light through.

D. What are the five layers of the atmosphere?

1. Troposphere 

a. Extends from the surface up to about 6 miles

b. Contains 90% of the gases of the atmosphere

c. Weather occurs in this layer

d. Highest air pressure of all the layers – All of the gases of all of the layers are being pulled toward the surface by gravity.

2. Stratosphere

a. Extends from 6 miles out to about 30 miles out

b. Light winds – some airplanes fly here
c. Contains the ozone layer – which blocks UV rays

3. Mesosphere

a. Extremely cold

b. Not much here – not an ideal vacation spot

4. Thermosphere

a. Air molecules here can be heated up tremendously

b. Contains the ionosphere – which can bounce AM radio waves back to Earth’s surface at night

5. Exosphere

a. Very few air molecules here

b. Atmosphere blends into space
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Note the temperature shifts and air pressure values at each layer.  The layers of the atmosphere are divided based on the temperature difference at each level.  If you want to know more you may go to http://www.geography4kids.com/files/atm_composition.html .
II. Weather

A. What is weather?  It is what happens in the atmosphere at a particular place at a particular time.  
B. Three factors that create weather:
1. the sun

2. air

3. water

C. The study of weather includes topics such as the types of precipitation, cloud formation and types, air pressure, humidity, formation and movements of fronts, and of course, wild weather events such as tornados and hurricanes!  This topic is fascinating and great fun and I wish we had more time to cover it.  If you want to learn more, go to:  http://www.weatherwizkids.com/cloud.htm . 
III. Climate

A. What is climate?  It is the average weather in an area over a long period of time.  The climate of an area is important because it determines the type of organisms that can live there.
B. In describing the climate of an area, four important aspects of climate are included:

1. temperature

2. humidity

3. wind

4. precipitation

C. An example of a climate description: A rain forest situated on the equator might be described as hot, humid, windless and rainy.

D. Four factors that determine climate include:
1. Latitude – Defined as the distance from the equator (90 degrees to each pole).  This factor has the biggest influence on climate because the amount of solar energy an area receives depends on its latitude.  For a diagram that explain this, go to: http://www.hort.purdue.edu/newcrop/tropical/lecture_02/04m.jpg
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                                                                        www.csmate.colostate.edu
2. Air circulation - Surface wind systems can carry precipitation and create rainy or dry conditions depending on where they dump their loads!  (Most deserts occur around 30 degrees N or S of the equator because as moist warm air rises from the equator, it cools and the water it carries condenses and falls as rain over the equator and the tropics.)  For more information on wind, you can go to: http://www.weatherwizkids.com/wind1.htm
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                                                                              www.rise.org.au
3. Ocean currents – Surface winds blow the water (which create the currents) and the Earth’s rotation turns the currents past continents and other large land masses.  Water holds a large amount of heat so currents affect the climate of the coastlines they flow past in the following ways:

a. Cold currents bring water from the polar areas and cool western continental coasts.

b. Warm currents bring water from the equator and warm eastern continental coasts.

c. Oceans currents and global wind systems are the way heat is balanced and distributed around the globe.  These help to stabilize global climate.
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4. Local geography – such as elevation or which side of the mountain range a place is on.  
a. Example – Mt. Kilimanjaro is only 3 degrees from the equator yet it is covered with snow due to its high elevation (19,340 ft).  
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b. Example – Mountain ranges cause a rain shadow effect that creates a desert on the side of the range that faces inland.
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              http://www.indiana.edu/~g103/G103/Week8/rainshad.jpg
E. What causes the seasons?  Earth is tilted on its axis (23.5 degrees) and as it orbits the sun:

1. the southern hemisphere tilts toward the sun during its summer and away from the sun during its winter... 
2. the northern hemisphere tilts toward the sun during its summer and away from the sun during its winter... 
3. … so that the seasons of the southern and northern  hemisphere have opposite seasons.
4. There is no discernable change of seasons at the equator.
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IV. The Greenhouse Effect and Global Warming
A.   What is the greenhouse effect?   It is heat from the sun being 
 trapped by the gases in our atmosphere. 
1. A greenhouse effect you may relate to is that of a closed car on a cold, sunny day in winter.  

2. The greenhouse effect is a GOOD thing!  It allows for life on our planet!  
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B. What are greenhouse gases?  They are gases in the atmosphere that trap and radiate heat from the sun.

1. Major greenhouse gases include: water vapor, carbon dioxide, CFC’s, methane, nitrous oxide.

2. Water vapor is one of the most important greenhouse gases and one whose levels in the atmosphere are not directly affected by human activity.

3. Carbon dioxide is the greenhouse gas that is most directly affected by human activity. 

4. Methane released by warming oceans and defrosting soil of the tundra can also raise global temperatures.

C. What are some anthropogenic (human-related) sources of greenhouse gases?

1. industry 
2. burning of fossil fuels 

3. use of artificial fertilizers 

4. deforestation & burning of biomass 

D. What are some natural sources of greenhouse gases?

1. cellular respiration (living things breathing) – give off carbon dioxide

2. decomposition in wetlands & rice patties, livestock exhaling! – give off methane

E. The Carbon Dioxide Connection

1. As stated earlier, CO2 is a greenhouse gas over which people have some control.  

2. In 1958, the geophysicist Charles Keeling began taking measurements of CO2 in the atmosphere from atop Mauna Loa in Hawaii.  He found that the amount of CO2 in the atmosphere increased.  (from 314 ppm in 1958 to 358 ppm in 1994 )

3. A carbon sink is a place that absorbs and stores CO2.   Carbon sinks include oceans and terrestrial forests.
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                                                               www.climatechangenorth.ca
4. The natural process that removes carbon dioxide from the atmosphere is photosynthesis – which explains why carbon sinks absorb CO2!

5. It has been shown that the increase in atmospheric CO2 has been accompanied by an increase in Earth’s surface temperature.  There is a correlation.
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Graphic Design: Michael Ernst, The Woods Hole Research Center
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6. The major source of CO2 (besides just exhaling!) is the burning of fossil fuels – which explains why global warming activists call for a reduction of “emissions.” 
F. So what is global warming?  It’s an increase in the temperature of Earth’s surface.  Here’s what we know:
1. Historically, two circumstances have caused global climate change:  

a. an increase in the solar output of the sun (warming the Earth)

b.  volcanic eruptions (cooling the Earth)

2. Yes, the Earth is getting warmer. (by about 1 degree F during the past 150 years) 
3. Yes, sea level has risen by about 10 – 25 cm (about 7 inches) in the past 100 years. 
4. Yes, glaciers are melting in Greenland, N. America, S. America, and Europe, ice shelves are breaking off in Antarctica, and polar pack ice in the Arctic Circle is forming later in the fall and melting earlier in the spring.

5. Yes, computer models have shown that in the next 50 years, global temperatures could rise 3 – 4 degrees F.  This past the critical level of 2 degrees F – which will have an impact on global climate.  If this happens…
a. … there will be an increase in quantity and intensity of  severe weather events such as hurricanes (warmer oceans).

b. … there will be changes in rainfall patterns (changing ocean currents)

c. … there will be severe flooding or droughts (changing rainfall patterns)  This could cause the agricultural area of N. America to shift northward.

d. … there will be a rise in sea level (melting glacial ice) – flooding coastal areas.

6. Yes, polar bears are having a harder time fattening up. 
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 magicstatistics.com
G. How can we prevent a warming of this magnitude? 

1. This depends on the cause of warming!  If it is due to carbon dioxide emissions, then reducing our emissions is the way to do it!  How?

a. Reduce our use of fossil fuels by… conserving energy and searching for alternative sources of energy.  (Takesome advice from George W., Al!)

b. Plant trees to increase the “carbon sink.”

c. Save our forests.

H. What is the Kyoto Protocol?  

1. It is agreement on global warming reached by the UN Conference on Climate Change in Kyoto Japan in 1997.  The major industrial nations (163 as of April ’06) pledged to reduce their emissions of greenhouse gases between  2008 and 2012.

2. The USA refused to ratify it because it would be very expensive to carry out (about $400 billion/year) and our government wants more info on the causes of global warming.  
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V. The Ozone Issue

A. Chemical formula for ozone – O3
B. The ozone layer is found in the stratosphere.  It absorbs UV radiation from the sun.  See the diagram on the atmosphere.
C. The ozone layer is important because…

1. Ultraviolet radiation from the sun can cause cataracts (a clouding of the lens of the eye) and skin cancer.

2. Ultraviolet radiation can kill the eggs of certain animals like amphibians because they lay their eggs in shallow water.

D. Man-made chemicals called CFCs (chlorofluorocarbons) react with ozone and break it apart.

1. CFCs are used as refrigerants, coolants, propellants in aerosol cans, and styrofoam. 

2. The part of the CFC molecule that reacts with the ozone molecule is the chlorine atom. 
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 http://ess.geology.ufl.edu/ess/Notes/090-Ozone_Depletion/ozone_fig3c.GIF
3. Studies from NOAA (scientist Susan Soloman) hypothesized that these CFC/ozone interactions were occurring in polar stratospheric clouds.
b. CFCs were banned in the late 1980’s in industrialized nations.  They are still in use in some places in the world.

