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 Production and Consumption:

The Give and Take of Energy
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	Running our world requires many types of energy.  What kinds of energy do we use?  How much of each kind do we use? How much do we have?  Will we have enough in the future? We’re going to examine what types of energy we use on the planet and analyze our production and consumption of these important natural resources.



	STEP 

1


	( Let’s look at some information about energy.

Go to this web page at ThinkQuest. http://library.thinkquest.org/20331/intro/ Read the introduction.  

Then click the Types link on the left side of the page.  

Explore what types of energy are available to us. Pay attention to the different types as you learn about these resources.
(As you read, answer the questions on your Student Answer Sheet.

Now let’s look at how much the world produces and consumes of these types of energy.

	STEP

2
	( Now you’re ready to do some GIS work!

Start AEJEE (ArcExplorer Java Edition for Education) (the icon is a globe with a yellow ribbons.)  You will have an empty window ready to add layers, like this one. 
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	STEP

3


	( Check with your instructor for the location of the data files.

+Add the country.shp layer.  

+Add the energy.shp layer. This data will look much like your country layer; however, this layer contains data specific to production and consumption of energy resources.  This layer is going to be very useful.  By symbolizing this layer in different ways, you can get most of your analysis from this one shapefile.  You’ll make a map of one particular attribute first and then you can add the shapefile again and again and symbolize it to help analyze the data.
Right-click the energy layer.  

Select Open Attribute Table. 

You’ll see the columns of data.  We’re going to look at five types of energy in this lesson: oil, gas, coal, hydroelectric and nuclear.  This data is courtesy of BP Petroleum.

· OP – oil production (1984, 1994, 2004)

· OC – oil consumption (1984, 1994, 2004)

· GP – gas production (1984, 1994, 2004)

· GC – gas consumption (1984, 1994, 2004)

· CP – coal production (1984, 1994, 2004)

· CC – coal consumption (1984, 1994, 2004)

· HC – hydroelectric consumption (1984, 1994, 2004)*

· NC – nuclear consumption (1984, 1994, 2004)

*Note that hc94 is out of order and is the last attribute column in the table.  All quantities are given in millions of tonnes of oil (or oil equivalent).  Note that for many smaller countries the data is limited or unavailable.

(Go to your Student Answer Sheet to answer some questions.
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Math Mystery!

(Go to your Student Answer Sheet to solve the Math Mystery. 



	STEP

4
	Once you have an idea about the information in the attribute table, then you can make better decisions about symbolizing the map to do your analysis. Re-symbolizing your layers is easy.  Learning how to symbolize data is important for this lesson.  You’ll be using the same shapefile energy.shp several times; however, it takes on a different appearance based on how you display data in the attribute table.  

Look at the countries layer first.  Be sure the energy layer is turned off (no ( in the box next to the name of the file in the Table of Contents).

(Right-click the country layer in the Table of Contents.  

[image: image7.png]Select Properties from the menu.

Perhaps I’d like my countries to each be a unique color on the map. We’ll base the color on the name field.  

Select unique symbol from the Draw features using menu and select NAME in the Field for values menu.  Choose any color ramp you like.  I chose one that will show more variations in color.  Click OK.  You should see a multicolored map of the world.
Remember… as you choose color and symbol to be aware that this map is helping you do analysis, compare and contrast, of production and consumption.  The map is more meaningful if the colors or symbols make sense.



	STEP

5
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(Turn on energy.shp. 

Now let’s symbolize the map to see oil production in 1984 by country.  

See if you remember how to do it…you’ll start by right-clicking the energy layer in the Table of Contents.

Draw features using: Graduated Color  

Field for Values: OP84 

Classes: 10
Classify by: Equal Interval
Choose a color ramp that is easy to read.  (TIP: Click Apply to see the change without leaving the Properties window.  This allows you to tweak the colors to suit your needs.) Click OK.  

You can easily change to another field value by right-clicking and returning to the Properties window.

Here’s how an oil production in 1984 (OP84) map might look.
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+Add energy.shp again.  That’s right…again!  We can add the same shapefile so that we can have multiple views of it without the hassle of resymbolizing the same layer again and again.  It’s time to symbolize again but this time we’ll show Oil Production for 1994, then add energy.shp again to see it in 2004.

 Use the identify tool [image: image4.bmp] to determine country names.  Just click the [image: image5.bmp] in the tool bar and then click a country to see information about that country's energy production and consumption.

( Go to your Student Answer Sheet and answer the questions to help you analyze Oil Production.



	STEP

6
	(Now that you understand more about who in the world is producing the oil, you can look at who is consuming the oil.

+Add energy.shp again.  Symbolize the map for OC84.  This will show consumption for 1984.  Then you can either add energy.shp again and symbolize it for the other years or you can resymbolize the OC 84 layer for a different year’s data. (Tip: If you forgot the process, refer to the instructions in STEP 5.)

Use your map and the attribute table to analyze oil consumption.

· Record your findings in the chart on the Student Answer Sheet and work the 
Math Mystery
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	STEP

7


	Were you surprised at the results for oil production and consumption?  Some of these statistics are particularly enlightening!  Oil is not the only energy resource that we use.  Let’s look into all the other energy sources in your data table.  You’ll be looking at gas, coal, hydroelectric and nuclear resources.  The process to add the shapefile, symbolize the map and view the attribute table is the same.

· Record your answers on your Student Answer Sheet.



	STEP

8
	((( Find a newspaper, magazine or online news article about energy resources in the USA or world.  Do you agree or disagree with the author of the article?  Write a letter to the editor that explains your opinion and supports that opinion with what you’ve discovered in your GIS analysis. Create a map view that supports or refutes the claims of the article.

If you have printing available to you, print a copy of the map to go with your letter to the editor.
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