Additional Notes from Reading material
In this document, I jotted down some notes while putting together the reading and lecture material. These notes point out some of the reading content to pay particular attention to. You should be able to answer the questions posed. In some cases, additional notes are provided to help you understand the material. The notes are divided into section headings based on the reading material. This is not meant to be a complete list of everything that you need to know from the reading! Hopefully you will find it useful.

Vertical Structure of the Atmosphere
1. Layers based on temperature changes … you should know troposphere, tropopause, and stratosphere … how temperature typically changes within these layers.

2. You should be able to explain why air temperature generally decreases as one moves upward in the troposphere.

3. Given the information that on average in the troposphere, air temperature generally decreases as you move upward at a rate of 6.5(C for every 1000 meters (or 3.6( F for every 1000 ft), you should be able to estimate the temperature change you will experience say driving up Mt. Lemmon. You should understand the example below:
** Example.  Mt. Lemmon is 6000 ft higher than Tucson.  If air temperature in Tucson is 100° F, estimate the air temperature on Mt Lemmon. 


Temp @ Mt Lemmon = 100° F – (3.6° F/1000 ft)*6000 ft = 78.4° F

4. Know why the largest change in temperature from day to day typically happens at and just above the ground surface. It has to do with fact that surface absorbs sunlight and warms rapidly during the day, while at night the surface loses energy fast by emitting radiation energy and cools rapidly. The temperature of the air immediately in contact with the surface responds to this. Thus, the biggest change in air temperature over the course of a day happens at the ground where we live, with little change at higher altitudes in the troposphere.

5. Definition of a temperature inversion in the troposphere as given at the top of Figure X in the reading pages. Why are they common just above the ground surface in the hours before sunrise?

6. The boundary where the troposphere and tropopause meet acts as a barrier to rising air motion from below. Thus, the highest clouds, which form where air rises, are typically limited to the troposphere.

7. You should know why the air temperature starts to increase in the stratosphere. It is due to absorption of ultraviolet radiation by ozone, which heats the air.

8. You should understand why air density decreases rapidly as one moves upward from the ground surface. See #11 below.
9. You should understand why air pressure MUST decrease as one moves upward from the ground surface.

10. Because the air pressure at any point in the atmosphere is determined or caused by the weight of air above that point, just by knowing the air pressure at your location, you can estimate the fraction of the atmosphere that is above and below you by weight.
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*If you do not know the sea level pressure, use 1013 mb (or 1000 mb) as a good approximation.

11. Explain why the air pressure and density fall so rapidly (exponential decrease) as one moves upward. To explain you must use fact that air is compressible and gets compressed by the weight of all air above a given altitude. It may help to compare moving up and down inside the atmosphere with diving down in a column of water.

How changing air pressure and density affect humans

1. Be able to explain in your own words

a. Why it becomes difficult to breathe at high altitudes

b. Why moving up or down rapidly can result in ear popping. What is ear popping?
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