Which heats move quickly, land or water?




Grade: 
Upper Elementary (5)
Time: 

2 or 3 50 minute periods

Objectives: Students will …

· Explain in his or her own words what causes onshore & offshore breezes

· Design and experiment to answer the question ……… (title)

· Discuss results of experiment

Materials:

· Shallow trays or dishes

· Sand
(room temperature)

· Soil
(room temperature)

· Water
(room temperature)

· Thermometers

· Gooseneck lamps

· Data sheets

· Graph paper

CLASS I

Introduction
Review what students know about winds.  What causes wind?  Depending on the scale of the wind, they can be caused by fronts, temperature differences, the earth’s movement. Can they name some winds they’ve studied and what scale they are?  Trade winds – global, Chinook – regional.  Today we’ll be talking about local winds they’ve probably felt – on shore and offshore winds.

Procedure

1.  The experiment
We will be doing an experiment to find out why they occur.  On and off shore winds are caused by uneven heating of air.  How does the air heat up (recall the height and temp experiment we did)?  Today we will answer the question “Which heats more quickly, land or water?”  Have the students write the question and their hypotheses in their science journals.

2.  Procedure
Present the students with the available materials.  Ask them to brainstorm in their group to figure out how to use these materials to answer the question.  After they’ve brainstormed for a bit, ask them to share with the class ideas. They then will work as a class to come up with a set of directions /procedures to conduct the experiment.  Record these on poster paper to save for the next class session.

CLASS II

Have the class set up and conduct their experiments and record their results in the data table, and then create a large graph for the class to see.

3.  Discussion

Which heated more quickly?  Land.  Why?  Sunlight passes through water little heat is absorbed until the light hits the bottom.  The land absorbs the light energy of the sun and radiates it back out as heat.  So you have warm air over the land, cooler air over the water.  Where will the wind move?  Towards the land (from more dense to less dense)






So what causes off shore breezes?  Just as it takes the water longer to heat up, it also takes longer to cool down.  So in the evening and at night, the air over the water stays warmer as the air over land cools and you get air moving offshore to less dense air.

Conclusion

Answer any questions, and have the students write a conclusion for the experiment.  

