PVCC PHYSICS
LONG TERM CLIMATE CHANGES IN THE USA PROJECT

GUIDELINES AND DEADLINES

Preliminary:

A. From Dr. K’s Teacher Website, go to “Current Assignments” and download the indicated files for the project labeled PVCC Physics Climate Change project. Save these files in a place you can access them easily. The files you have will include some Excel spreadsheet files for many of the States and Regions of the USA, containing yearly averages for Temperature and Precipitation. There will also be a spreadsheet file showing Global CO2 concentration for each year. The period covered will be 120 years, from 1895 to 2015. The sources of these files are:
For the Temperature and Precipitation:
http://www.ncdc.noaa.gov/cag/
For the Carbon Dioxide concentration:
http://data.giss.nasa.gov/modelforce/ghgases/Fig1A.ext.txt
B.  Get familiar with how these data files are arranged. Get familiar with the source of the data. Also, get familiar with how to open a spreadsheet in your Google Docs and how to transfer a spreadsheet file from the ones you have downloaded into it. 
C. Each student has been assigned a number of States or Regions to study (see the separate list at the end of this guideline). You will need to create an Excel Spreadsheet for each of your assignments. Each spreadsheet should contain columns showing

1. Year

2. Average Temperature actual

3. Average Temperature best line fit (which you will calculate)

4. Precipitation actual

5. Precipitation best line fit (which you will calculate)

6. Global CO2 concentration

7. Global CO2 best fit
D. Make sure that your Google Docs spreadsheet program has the XLMiner added on. (This is a free add-on, but you have to ask for it.)
The Next Step:
A. Using XL Miner, do a Linear Regression analysis of “Year” (X coordinate) vs. “Average Temperature Actual” (Y coordinate). You will get a lot of numbers for results, but the ones we are interested are: 1) Intercept – let’s call that INT and 2) X variable – let’s call that SLOPE
B. In the space you have allowed For average Temperature best fit, on the first block (assuming you have Year in column A and Average Temp in Column B, and your first data point is on line 8), write =INT + SLOPE*A8. This should give you the first point on your line of best fit

C. Now in that same column, fill down all the way to the bottom, using that formula you just entered. This should give you all the rest of the points on your line of best fit. 

D. Now make a scatter plot, using the three columns Year, Actual Temp, and Temp of Best Fit. Your scatter plot should now show Year as the X coordinate, Actual Temp with lots of scatter, and the best fit points all lined up in a straight line.

E. Save your scatter plot! You should be able to copy it as an image and paste it into a Power Point page. You can add titles either here in Excel, or in Power Point later
F. Now do the same thing for Precipitation and for Global Carbon Dioxide.

G. Congratulations! Now you have some graphs you can talk about!

H. You have probably been assigned to do more than one State or Region. Make similar graphs for the other areas you have been assigned and load them into other Power point pages. (Of course, you don’t have to make separate graphs of CO2 content, since this is the same for all!)

I. An example of how a Power Point page might look showing your graphs is one of the files you have downloaded. You don’t have to follow the format there exactly, but take it as an idea of at least one good way. ALSO, the sample Power Point shows another interesting way to present the data, by breaking the data into two parts (first 60 years and second 60 years) and showing separate best fits for each. Is it suggestive of something? A cycle perhaps?

Now, some additional thinking:

A. Ideas: How has temperature really varied over the last 120 years? Is it really a straight line fit? Is it cyclical? Are all the States the same? Does it look like Temperature and Precipitation are related? Is change of temperature closely related to increased carbon dioxide?

B. More ideas: The carbon dioxide data are derived from two separate locations, which are responsible for the vast majority of the data reported: One sensor at Mauna Loa in Hawaii, which is located near the top of a volcano; and the other sensor at the South Pole. Are these the best places to get a picture of the global distribution of carbon dioxide? Can you go to the Internet and find additional data from other sources? 

C. More ideas: This is 120 years’ worth of data from the United States. What does it look like from the rest of the world? What about trends over the last 5,000 years? What about the last million years? What about the last 450 Million years? Guess what – that stuff is also available.
Your report:

A. Make a power point presentation that shows your specific graphs and describes all you did! It should contain a title slide, your graphs, and a good presentation of what you can conclude from additional thinking. 
B. NOTE: You can’t conclude that Global Warming doesn’t exist! The facts do show that the average annual temperature of the United States as a whole and over the world as a whole has indeed increased over the last 120 years. But that doesn’t mean that temperatures have increased everywhere. Also, carbon dioxide is definitely not the only thing that affects our global temperature. 

C. ALSO NOTE: From the Sample Power Point, there’s more than one way to present a graph! Could be the same data presented two different ways could suggest two different conclusions! 
D. Bottom line: Your Power Point should have at least ten slides, including at least three interesting graphs, and an interesting discussion of your thoughts. Plus, you are MOST WELCOME to add any additional material you find on the Internet. Specifically, additional information about trends over much longer periods of time leads to much additional discussion.
Deadline: Friday, March11.  Don’t procrastinate!!!
ASSIGNMENTS:
	Archer, Philip

	Alabama

	Arkansas

	Northeast US


	Braxton, Darnell

	California

	Florida

	Northern Rockies


	Brown, Michael

	Georgia

	Louisiana

	Northwest US


	Byrd, Brenee

	Maine

	Michigan

	Ohio Valley


	Carroll, Cameron

	North Dakota

	Tennessee

	South 


	Grove, Andrew

	West Virginia

	Texas

	Southeast


	Guill, Caroline

	South Carolina

	Alabama
	Southwest


	Harding, Noah

	Arkansas
	California
	Upper Midwest


	Hopkins, Samantha

	Florida
	Georgia
	West


	Jordan, Benjamin

	Louisiana
	Maine
	Contiguous 48 states


	Kensy, Daniel

	Michigan

	North Dakota

	Northeast US


	Lane, Quinton

	Tennessee

	West Virginia

	Northern Rockies


	LaPorte, Matthew

	Texas

	South Carolina

	Northwest US


	Lyons, Alyssa

	Alaska (1941-2015)
	Honolulu(1925-2015)
	Ohio Valley


	McCotter, Mackenzie

	Alabama
	California
	South 


	Morris, Savannah

	Georgia
	Louisiana
	Southeast


	Noland, Morgan

	Michigan
	Tennessee
	Southwest


	Norko, Angelique

	West Virginia
	South Carolina
	Upper Midwest


	Sayre, Erica

	Arkansas
	Florida
	West


	Straley, Caleb

	Maine
	North Dakota
	Contiguous 48 states


	Thomas, Jameicia

	California
	South Carolina
	Northeast US


	Tompkins, Steven

	Arkansas
	Florida
	Northern Rockies


	Ward, Melissa

	Louisiana
	Michigan
	Northwest US


	Washington, Chasidy

	West Virginia
	South Carolina
	Ohio Valley


	Whitehead, Julia

	Texas
	Alabama
	South

	Wright, Erika
	Alaska (1941-2015)

	Honolulu(1925-2015)

	Southeast



			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			

	

	

	

	

	


