Weather The Dunes
Subject:  Science

Length: 30 minutes

Location:  Outdoors

Materials:  Anemometer; sling psychrometer; thermometer; paper; pencil
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Objective:  To demonstrate importance of dunes.  To show weather patterns.

Method:  After acting out air molecules, students will measure temperature, humidity and wind speed in several locations to show variable conditions in the dunes.

Background:  The sun causes wind due to temperature differences.  Sunlight heats up the air, causing air molecules to move faster and take up more space.  They are lighter because there is less in an equal amount of space, and so warm lighter air rises.   As warm air rises, cooler air rushes in to replace it, thus causing wind.  During the afternoon, a cooling seabreeze develops when the air over land heats up. Cooler air above the slower-heating ocean flows in to replace it.  In summer this influx of air often causes late afternoon thundershowers.  In the evening, a land breeze develops because the ocean cools much slower than the land. Land air rises over ocean air, reversing the process.  These breezes are felt most at the top of sand dunes. In between the primary and secondary dunes, the blocking power of the dunes becomes evident.

Procedure:

- Mark off an area in the sand large enough to accommodate the group size.  Have the students stand inside of it.

- Explain that they are molecules of air and molecules do not stand still.  Students should begin to move around the area randomly.  They are representing molecules at room temperature.

- Ask what happens if they were put in the freezer. (slow down--slow motion)   Explain that they are over the dunes, and the sun is out, heating them up.  What do they do as they get hotter?  Move faster!  As the day goes on, it gets hotter and hotter.  When a few students fall out of the area--freeze the students.

-Ask what happened.  (Not enough room)  Explain that this is what happens in 

 the air, too.  Ask if they will be heavier, the same or lighter.  (Lighter)  What will happen to the lighter air? (Rises)  Will there just be emptiness then?  What replaces it?  (Air from another area)  What is this air movement called?  (Wind)

- Explain that this is what occurs along the beach and that is why it's usually cooler along the coast.  Define land and sea breeze.  Have students explain what happens to cause them.  Tell them about the summer thundershowers.

- Take students along path to dunes.  Explain that now the students know what causes the wind, they will examine the role of the dunes in blocking it.

- Demonstrate the purpose and use of anemometer (hold in wind and read speed off scale) and sling psychrometer (read dry bulb/wet bulb temperature to figure humidity).  Explain that readings will be taken from on top of the dunes and compared with readings taken in between the dunes.

- Have students take readings and record.  Compare results.  Which had the highest wind speed?  Why?  Which had highest temperature?  Why?  Was there a difference in humidity readings?
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Evaluation:  Have students explain land and sea breeze formation.  What is role of the dunes?  How are temperature, humidity, and wind speed connected?
