Warm and Cold Fronts









Grade:
Upper Elementary (5)
Time:

50 minutes

Objectives: 
Students will…

· Define front

· Describe the difference between hot and cold water or air

· Explain why water can be used to model air

Materials:

· Very hot, but not boiling water (kept in a thermos or on a hot plate)

· Ice water

· 2 baby food jars, or other small glass jars

· Medium aquarium, filled with room temperature water

· Red and blue food coloring

· Thermometers

Introduction

Review what the students know about the causes of wind.  Wind can be caused by the movement of air from an area of high density to an area of low density.  What causes the difference in density?  Temperature.

In the previous experiment with heating of land and water, we found that one heated faster than the other, and that can cause local winds.  What would happen if two very large systems of high and low density met?

Procedure

1.  Investigation

Today we will be doing an experiment to find out just that.  We will be making a model of the atmosphere.  Who can explain what a model is?  A model is a representation of another thing that acts like the original but is easier to use (i.e. model of a solar system is smaller.)  We will be using water to represent air.  Why?  Because it has many of the same qualities (moves like a fluid, high and low density qualities are the same), but we can see it.

Have students help you with each of the following steps:

· Fill the aquarium with the room temperature water.  This represents the atmosphere in general, an average temperature.  

· Take the temperature of the water, and record on the board.

· Fill a baby food jar with hot water.  Add a few drops of red food coloring.  

· Measure the temperature of the water, and record on the board.  

· Place the jar at the bottom of the aquarium, near the front.

· Observe what happens.

· Fill the second jar with ice water, with no ice.  Add a few drops of blue food coloring. 

· Measure the temperature and record on the board.

· Place the jar at the bottom of the aquarium, near the front.  

· Observe what happens.  How is it different from when the hot water was put in?

· Turn the jar on its side.  Observe what happens.

· Now that the water has stratified into layers, take the temperatures at each level.  Draw a diagram on the board with the temperatures labeled.

Conclusion

A front is the boundary between two masses of hot (low density) and cold (high density) air.  There is some movement between the two, but in general there is a clear boundary.  Have students locate the boundary on the board.

Vilhelm Bjerknes (1862-1951) was a Norwegian meteorologist who first discovered the existence of distinct air masses of hot and cold air.  Fronts are often the scene of dramatic, violent weather.  Bjerknes named them fronts based on the military term for where battles occur.

If the cold air is advancing on a warm front, it is called a cold front.  What is it called of the warm air is advancing?

