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Exercise on Atmospheric Structure and Ozone
Overall Objective:  To help you become more familiar with our atmospheric structure and the ozone layer.

Background
The earth’s climate is intimately connected to the structure and chemical composition of the atmosphere.  Earth’s atmosphere is composed of ~78% nitrogen, ~21% oxygen, and ~0.93% argon.  Together, these three gases account for 99.96% of the atmosphere. The remainder (less than 0.04%) contains important trace gases such as water vapour, carbon dioxide and ozone.  These trace gases affect the earth’s climate.

The early atmosphere was developed from degassing of minerals and gases ejected by volcanoes.   Approximately 2.7 Billion years ago, blue-green algae and other cynaobacteria started to produce oxygen as a waste product.  Oxygen has allowed the evolution of more complex organisms.  About 300 Million years ago, oxygen levels rose to its present level. Currently, human activities are affecting the levels of some important atmospheric components, in particular carbon dioxide and ozone.
Ozone levels in the troposphere are a concern for organisms, including ourselves.  The months of May through September are the most common months for significant ground-level ozone concentrations in Arkansas.  Every summer, the citizens of Jonesboro are affected by increasing ozone levels in the troposphere.  If the air quality declines severely, Ozone Action Advisory and Ozone Action Alerts are issued for our region.
Atmospheric Structure

Objective: To obtain a feeling of just how thin is the atmospheric "Blue Veil" compared to the Earth

1.  On a separate sheet of paper draw the Earth’s surface and its atmosphere as concentric circles to scale. Use a scale of 2.0 cm =1000 km (or 1.0 mm=50 km). Earth’s radius is 6400 km. With this scale the complete Earth circle may not fit completely onto your sheet of paper but do the best you can. 
2.  Compare the atmospheric layer with the layers within the earth.  You can add the inner layers on the diagram in #3.  Explain the concept of the atmospheric "Blue veil". 
Objective: Become familiar with the structure and processes of the atmosphere
3.   On a separate piece of paper, make a sketch of the layers of the atmosphere.
4.  List major processes that occur in each layer. (You can add them to the above sketch.)

Ozone

Objective:  Become familiar with the cycle of ozone formation and destruction in the stratosphere. 

5.  On a separate piece of paper, sketch the stratosphere and write the equations for the cycle of ozone formation and destruction.

6.  Why is this ozone layer essential to biological life on the surface of the Earth?  

Objective: Become familiar with the ozone in the troposphere.  

7.  The months of May through September are the most common months for significant ground-level ozone concentrations in Arkansas.  Every summer, the citizens of Jonesboro are affected by increasing ozone levels in the troposphere.  It is typical that the ozone concentrations increase and our air quality declines in the summer afternoons.  Compare and contrast ground-level ozone with that in the stratosphere.
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