Solar Energy Availability Around the Country
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Congratulations!  You have finally made it.  You are the star you always wanted to be.  However, the life of a rock star requires months on the road.  Luckily you have plenty of money and a very nice 40’ long Motor Home whose electricity is powered by solar panels.  Life will change, and being successful means you can’t always live at home. Your manager requires you to do the following things:
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1. For stability, you will live part of every year in Sheridan, Wyoming

2. Since your performances take you to various parts of the country throughout the year, you must live in at least one other place, but you may only live in a maximum of 4 places throughout the year.

3. Every place you live must have an average monthly sunlight of 100 Watts/m2 in order to run your needed electrical power for your home.

4. You must live in the United States; however, you may travel outside of the country to get to your destination.

Determine the following:

1. Where will you live each month of the year?

2. How does the monthly average solar radiation compare to Sheridan, WY in the months you are living there?

3. Find one place you might like to live during a particular season, but are unable to do so due to low solar radiation levels.

Procedures:

   Example #1 – Getting started with plots and understanding your home base:

· Click on the Live Access Server Link in the lesson links section above. Click on "Choose Data Set" if it does not automatically appear. Click on Atmospheric Radiation>Surface>Monthly Surface All-sky SW Downward Flux (SRB). 
· At the top of the page under the title make sure that the radio button on the "Update Plot" button is checked, this will help insure that the changes that you make show up on the plot.
· Next on the left hand side be sure to click the “Time Series” radio button to ensure you are looking at a line plot. 

· For the Date Range make sure that you have selected a 10-year time period to view in your plots. (ex. Jan, 1994 to Jan 2004). Any complete 10-year time frame will work for this exercise.
· Next click the "compare" button from the top menu. This will allow you to look at multiple plots in one screen.
· For each plot you will be able to use the circle tool at the top of each map (located directly below each time series plot) to choose a location. You can also enter in the coordinates manually. This will be done in the area where you can see the North, South, East and West coordinates (note: when entering the coordinates for a single point your North and South will be the same value and your East and West values will be the same)

· For this activity you will want to enter in the coordinates for Sheridan, Wyoming which are 44N, 108W. This plot should be in the upper left hand corner of the compare screen.

· Sheridan WY will be compared to a user specified location in Alaska. This will allow for a good basis of comparison between two locations that are separated by several lines of latitude.  To choose your location in Alaska you can use the circle tool to select your location (located directly above the navigation map depicted below). To use this tool, simply click on the circle button on the tool bar, and then use your mouse and click on a location in Alaska. If you would like, you can also use a latitude longitude finder and pin point a specific location of your choosing to study as a comparison. Your Location in Alaska should be in the upper right hand corner of the compare screen, next to your WY plot
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**NOTE – later in this lesson you will see references to overlay and difference plots that will compare Sheridan WY and a location in Alaska. These plots are pre-generated and are provided to you at the end of this worksheet.

1. Once you have done this click on "Update Plots" in the top left of the screen to get your time series graphs. To reflect on what trend you see put your ideas in Data Table 1. 

** NOTE – You may have to re-select “Time Series” from the line plots menu that can be found at the menu to the left. **

2. Go back to the time range and this time just select one year. Think about the following critical thinking questions for understanding:

a.  Do you see a trend each season?  If not you should check with your teacher to ensure that you are reading the graph correctly.  

b. Look at the scales on each side of the graph, now, were you correct about the trend?  What would be an easier way to see if there is a trend? Would you compare Sheridan to another place? If so where would it be located in relation to Sheridan?

3. To truly see the relationship between the two locations, go to the end of the student worksheet packet to analyze the difference plots.  Any part of the graph that is above the zero means that Sheridan has more sunlight.  Parts of the graph below a zero mean the other location has more sunlight than Sheridan.  Record your observations in the data table.

Example #2: Comparison to a Southern Location.

1. Repeat Example #1, but instead of finding the information for your location in Alaska, pick a place in or near Arizona.  

2. What trends do you see for the long range?

3. Can you find trends in a year?

4. When analyzing the Difference Plots at the end of this worksheet, what do you find about Average Monthly Sunlight in the two locations?  (Again, any part of the graph that is above the zero means that Sheridan has more sunlight)

5. Record your assessments of the graphs in Data Table 2.

Main Task: Data Table 3.

1. Using the same method as above, locate three other places you would live (2-4 in the data table) during each month of the year (don’t forget how many Watts/m2 you need) and determine how that location would differ from the solar rays coming into Sheridan.  

2. Determine one location you would like to live, but are unable due to low solar radiation levels.

3. Complete Data Table #3 and the summary questions.

Data Table 1:  Example 1 observations 

(**For overlay and difference plots use pre-generated plots at the end of the packet**)

	Location
	Observations

	Sheridan over 10 years
	

	Alaska over 10 years
	

	Seasonal changes at both sites in one year
	

	Side scales of 

overlay plot
	

	Difference Plot 
	


Data Table 2:  Example 2 observations

(**For overlay and difference plots use pre-generated plots at the end of the packet**)

	Location
	Observations

	WY and Arizona over  10 years
	

	Seasonal changes in  1 year
	

	Side scales of overlay plot
	

	Difference Plot information
	


Data Table 3:  Place an X in the months that have sufficient solar energy

	Location
	Months of sufficient energy

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	1.  

Sheridan, WY
	
	
	
	
	
	
	
	
	
	
	
	

	2.


	
	
	
	
	
	
	
	
	
	
	
	

	(3.)


	
	
	
	
	
	
	
	
	
	
	
	

	(4.)


	
	
	
	
	
	
	
	
	
	
	
	


Data Table 4:  Indicate if the difference is positive or negative for each month

	Difference between two locations
	Month of Comparison

	
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	1 vs. 2
	
	
	
	
	
	
	
	
	
	
	
	

	(1 vs. 3)
	
	
	
	
	
	
	
	
	
	
	
	

	(1 vs. 4)
	
	
	
	
	
	
	
	
	
	
	
	


Summary Questions:

1. Differentiate between an Overlay Plot and a Difference Plot as seen plots on the page after the questions in this worksheet. Make some generalized statements as well as some specific to the plots.

2. Explain a problem with overlay plots in this activity. Suggest ways to correct the problem.

3. List at least two factors that contribute to a higher solar energy level in an area.

4. Create a plan describing where you will live each month of the year.

5. Determine one place you would like to live, but cannot due to low solar radiation.

**Overlay and Difference Plots on next page**

Overlay Plots:
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61N, -134E – South Eastern Alaska

45N, -108E – Sheridan Wyoming
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37N, -114E North Dakota

45N, -108E – Sheridan Wyoming

Difference Plots:
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61N, -134E – South Eastern Alaska

45N, -108E – Sheridan Wyoming
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37N, -114E North Dakota

45N, -108E – Sheridan Wyoming




























