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Title: Aviation Meteorology                              

Location and Time Available: 

20 minutes

Pilot’s Briefing Room. We will set up a table near the computer readout of the AWOS station. Will also have a whiteboard. 

Instructors: 

Jarrell Cato, Sterling HS (Brian Heckman can assist, if needed)

TEKS Applied to the Lesson. The following standards were followed: 

1. 5.1.a Demonstrate safe practices during field and laboratory investigations.
2. 5.2 b Collect information by observing and measuring.

3. 5.2.c  Analyze and interpret data.

4. 5.2 e Construct simple graphs, tables, maps, and charts.

5. 5.3 b Draw inferences based on data.

6. 5.4 a Collect data using a variety of tools and technology.

7. 5.5 a describe cycles, structures, and processes that are found in a simple system.

8. 5.5 b describe interactions that occur in a simple system.
Media/tools required: 

1. Should have materials for the experiments completed in class: 


--Pressure’s On—shows presence of air pressure


--Why the Winds Whirl Worldwide—shows there is a pressure gradient from high to low pressure (also example of Newton’s Third Law—for every action there is a re-action).

2. Weather charts that can be used to obtain data for the exercise: 


NWS Surface Chart

South Texas Surface Chart
Suggest the following steps and content for students:
Review the lesson plan that teachers have to prepare students for the AirFair sessions—located at www.heckmangeoscience.com/1940atedresearch.htm#lessonplans  see the section on Teacher’s Lesson Plans.  

1. Explain what we’ll do in the session

1.1. Review & answer questions from materials you covered in class

1.2. Two-person teams will observe, plot, analyze, predict, and check your answer to how the winds at Hearne airport are behaving. 

1.3. Discuss how pilots use the barometric pressure and winds to take-off and land at Hearne airport. 

2. Open with questions

2.1. How do we measure air pressure?

2.2. What about the winds—can anyone tell us what makes the wind blow? [If there isn’t much response, take two minutes to review the very basics.]

2.3. Air pressure

2.3.1. Weight of the air over use right now up to the top of the atmosphere.

2.3.2. Air pressure is important because it’s related to the winds and affects how an airplane flies. 

2.3.3. Pilots use air pressure because it helps them fly safer—more on this later. 

2.4. Winds blow because of the differences in air pressure from one place to another. This is caused by a difference in air temperature, so the atmosphere is always trying to even out the temperature—which we see as the wind blowing. 

2.4.1. You could demo the balloon experiment that shows the pressure gradient force, i.e. the winds blowing. 

2.5. We’re next going to plot and observe the barometric pressure for several airports and cities in the area. Do you remember the steps of the Scientific Method? Why are observations important? Stress the importance of observations to not only the scientific method, but also to collecting observations of the weather for improved forecasts and information that pilots use everyday

3. How do pilots get information about air pressure and winds?

4. In this exercise, you will plot air pressure values on a map, identify areas of high and low pressure, predict the direction of the winds at Hearne, based on your analysis, and then observe the winds at the airport to confirm your prediction. Do the following:

4.1. Using the pressure data in Table 1, plot (copy the pressure value for each weather station onto the map (Figure 1). 

4.2. For the station labeled, LHB (this is the Hearne airport), copy the altimeter setting number which is the air pressure value from the computer screen—this is a readout from the weather station located on the airport. 

4.3. On the chart, look at the pressure values and label the area that has generally higher-pressure values (the larger numbers)—WRITE “HIGH” in the area. Do the same for the lower pressure values—WRITE “LOW” in this area. 

4.4. Based on what you learned about air pressure and winds, what direction do you think the winds should blow? PREDICT THE DIRECTION OF THE WINDS BY DRAWING AN ARROW IN THE DIRECTION TO WHICH THE WINDS SHOULD BE BLOWING.

4.5. To confirm your prediction, OBSERVE the windsock to determine the approximate wind direction. 

4.6. Compare your predicted wind direction based on the air pressures from the map with your estimated wind direction. 

5. How did you do? 

5.1. Explain your answer. 

5.2. What direction does the weather station indicate? 
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Figure 1. Map of Air Pressures (altimeter settings)
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Table 1. Weather Stations & Air Pressure Observation
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