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Introduction: Mountain ranges acts as barriers to the flow of air across the surface of the earth. They act to squeeze moisture out of the air. When a parcel of warm air reaches a mountain range, it is lifted up the mountain slope, cooling as it rises. This process is known as orographic lifting and the cooling of the air often results in large clouds, precipitation, and even thunderstorms.

 As a parcel of air rises up the windward side of a mountain range, much of its moisture is depleted. Thus, when the air begins to descend the leeward side of the mountain, it is dry. As the cool air descends, it compresses and warms, reducing its possibility of precipitation. This is known as the rain shadow effect and is the primary cause of leeward deserts of mountain ranges, such as California's Death Valley.

Orographic lifting is a fascinating process that keeps the windward sides of mountain ranges moist and filled with vegetation but the leeward sides dry and barren.

Materials: four bowls, eight balls, clip board, ESRT 

Pre-Lab Questions: 

1. what real-life object or event is represented by…

a) the containers

b) the balls

c) walking up the stairs

d) when the containers are full

e) when the containers are over-filled and spill

f) taking away containers

2. Define in your own words: orographic, adibiatic cooling, prevailing winds, windward, leeward

3. What happens to temperature and moisture capacity as you go up in the atmosphere? Explain.

4. What happens to temperature and moisture capacity as you go down in the atmosphere? Explain.

Hypothesis: Predict what will happen to relative humidity as you travel up one side of a mountain and down the other. Provide a rationale for your prediction.

Procedure
1. Distribute the balls evenly among the containers. Record the information

2. Walk up the stairs to the first sign and record the necessary information.

3. To find the moisture capacity, multiply the number of containers by the maximum that each container could hold

4. To find the relative humidity, divide the absolute humidity (number of balls) by the moisture capacity and multiply that number by 100. The answer should be between 0 and 100%

5. Use your ESRT to find the dew point 

6. Continue on to the next stop!

The rules:

· Each container can hold up to four balls. If you end up with more than that, the extra balls must be discarded in the container provided.

· Always distribute the balls as evenly as possible among the containers. 

· Keep all the containers until the end.

· If the temperature is within two degrees of the dew point, chances of precipitation are high. If the temperature is between 3 and 5 degrees from the dew point, chances of precipitation are moderate. If the temperature equals the dew point, then the chances of precipitation are definite.
	Stop #
	Number of containers
	Moisture Capacity

(how many balls could you have if each container were full)
	Absolute humidity

(Number of balls)
	Relative humidity
	Dry and wet bulb temp
	Dew Point 


	Chance of precipitation?

	1
	
	
	
	
	 
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	


[image: image4.wmf]Data

Graph stop number vs. relative humidity. 

Theory and Analysis: follow the classic lab format

Post-Lab Questions
1. What happened at the top of the mountain?

2. Could you have different environments on different sides of a mountain, even if each side had the same elevation? Explain.

3. Connect the organism with the side of the mountain it is likely to be found. Write “L” for the leeward side and “W” for windward side

____ salamander

____ lizard

____ frog

____ moss 

____ cactus

4. Label this picture (windward side, leeward side, cool & moist air, warm & dry air, desert, forest)
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Teacher notes: 

	Stop
	Containers
	Dry bulb
	Wet bulb

	1

2

3

4

5

6

7
	4

3

2

1

2

3

4
	20

10

4

-2

8

18

28
	15

8

3

-2

5

10

15


I used plastic hemispheres as containers and got a large bag of balls, the kind that are in the ball bin at McDonalds, at WalMart
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