Have you ever wondered what the atmosphere above us is really like?
Materials:
Number listed for each group

· Atmospheric data (provided)

· Graph (provided)

· Writing utensil
Exploration 1:
When plotting this particular data, it might have been noted that we are not plotting properly.  Typically the independent variable, in this case height, should be on the x axis and the dependent variable, in this case temperature, should be on the y axis.  We will not be doing it this way.  In meteorology we will almost always plot height on the y axis and temperature on the x axis when looking in two dimensions.  This allows us to get a better visual.  Depending on the level of the students in the class, they may need some initial assistance in plotting since this graph looks at both positive and negative x values.

1. Take the data from Table 1 and plot it on Graph 1.

At this point the class as a whole should plot the data on the board and it should be discussed..  Save this plot.  It will be needed after the concept development.

Concept Development:

1. Are there areas in the atmosphere where the temperature does not change with height?  If so, give the heights where this occurs.

(Hint:  For instance, if the temperature at 2 km is 25°C and the temperature at 4 km is 25°C, then an area where the temperature does not change with height is 2-4 km)

Yes, there are areas in the atmosphere where the temperature does not change with height.  These occur between 12 and 20 kms, 48 and 52 kms, and 84 and 92 kms.
2. These areas of constant temperature from question 1 separate the main layers of the atmosphere.  How many layers are there and give the heights between which they are located.

There are 4 layers in the atmospheres.  The first layer occurs between 0 and 12 kms.  The second layer occurs between 20 and 48 kms.  The third layer occurs between 52 and 84 kms.  The fourth layer occurs between 92 and 500 kms.
3. How does the temperature change in each layer of the atmosphere? (Be sure to give the heights and describe the curve for each layer.)

In the first layer, between 0 and 12 kms, the temperature decreases linearly with height.  In the second layer, between 20 and 48 kms, the temperature increases linearly with height.  In the third layer, between 52 and 84 kms, the temperature decreases linearly with height.  In the fourth layer, between 92 and 500 kms, the temperature increases exponentially with height.

At this point the correct terminology for each of the layers should be presented to the students.  The terminology used can be found on the cover sheet.  The first layer is the troposphere.  The area of constant temperature after the troposphere is called the tropopause.  The second layer is the stratosphere.  The area of constant temperature after the stratosphere is called the stratopause.  The third layer is the mesosphere.  The area of constant temperature after the mesosphere is called the mesopause.  The fourth and final layer is the thermosphere.  These terms should be placed in the proper place on the plot that was done by the class after the exploration.
Concept Application:

Use what you have learned from the activity and concept development to answer the following questions.

1. The troposphere is where our weather occurs.  In order for weather to occur you need an area of unstable air which comes from a decrease in temperature with height.  Explain why our weather does not extend into the stratosphere.

From the activity, we found that the temperature in the stratosphere increases with height.  For weather to occur we need a decrease in temperature with height.  Thus the stratosphere does not have the proper conditions for weather to exist.  It is stable not unstable.
2. Temperature is the measure of the amount of energy something has and determines how fast it moves.  A higher air temperature means that the molecules are moving faster than molecules of a lower air temperature.  As we go higher in the atmosphere we have fewer and fewer air molecules.  In space there are virtually no air molecules.

This might be an extremely difficult one for the students to work through.  They may need some guidance on this particular question.
a. Why is the temperature so hot in the thermosphere?  (Hint:  The more molecules, the more the sun’s energy is divided up amongst them.)

In the thermosphere there are very few molecules.  Therefore the sun’s energy is divided amongst fewer molecules; each molecule gets more of the sun’s energy.  With more energy, the molecules move faster.  This is a measure of the air temperature.  Faster motion means higher temperature.
b. If we could stand in the thermosphere would it be cold or hot to us?  (Hint:  The more air molecules of a higher energy that hit our skin the warmer we feel.)

In the thermosphere there are very few molecules.  This means that most likely no molecules would hit us while standing in the thermosphere.  Since our skin feels warmer when more molecules hit us, we would feel could when no molecules hit our skin.  Thus in the thermosphere we would feel cold.  

Now if a molecule did hit us we would feel extremely hot since the temperature of each molecule is around 700°C.
	Temperature (°C)
	Altitude (km)
	Temperature (°C)
	Altitude (km)

	15
	0
	-54
	70

	-18
	5
	-65
	75

	-49
	10
	-79
	80

	-56
	12
	-86
	84

	-56
	20
	-86
	92

	-51
	25
	-81
	95

	-46
	30
	-72
	100

	-37
	35
	-52
	105

	-22
	40
	-18
	110

	-8
	45
	35
	115

	-2
	48
	250
	130

	-2
	52
	375
	160

	-7
	55
	500
	190

	-17
	60
	600
	225

	-33
	65
	700
	500


Table 1

