Carbon Sequestration Exercise

ASM 336
Due: Wednesday September 21, 2005

Assignment can be emailed: armartin@purdue.edu or turn in paper copy
Problem Statement: You are an environmental scientist and you want to test the short-term farm productivity for sequestering carbon using your current soil texture, climate, crop and tillage system. Your current scenario conditions are: Climate – Colorado, soil-texture – loamy sand, crop – Niwot Ridge, and tillage –no-till. Using the Century Model, report the results of your current scenario conditions. Choose two other scenarios, changing the climate, crop, tillage and soil texture and report the results. State your decision and/or recommendation of how to increase carbon sequestration based on your results and other sources you find. State a hypothesis for each scenario. Graph the first 50 years and describe what happens during the 50 years. 

Sample Hypothesis: Loam textured soils will enhance carbon sequestration 
Sample Graph of Results: Palm Beach, FL climate under no-till.
[image: image1.emf]Loam vs Sandy Clay

2469.996

2469.998

2470

2470.002

2470.004

2470.006

2470.008

1992 1994 1996 1998 2000 2002 2004 2006

Time

Total C

loam

sandy clay


Model and Data Manipulation Instructions

Directions: Go to website: http://web.ics.purdue.edu/~tzhai/century/ (Use Internet Explorer)
Be sure to read all of the descriptions for climate, crop, tillage and soil texture (they are located on each of the parameters page once you click change before starting any simulations). The web interface is fairly easy to manipulate. You are to Read the welcome page and then click on ENTER. Once you have done this, click new scenario. You are then asked to set up a scenario; this is where you will alter the parameters of climate, tillage, crop, and soil texture. Click on the change button to the left of each parameter to select the appropriate values. ***You can set up as many scenarios as you want before running each scenario, just click new scenario (they are automatically saved).Once you have set your scenarios to your specifications, you will then click run scenarios. In order to view your result, you will need to save the file and open it in Microsoft Excel (DO NOT COPY AND PASTE DATA INTO EXCEL!!!) (Note the “.5” denotes that output data is in the month of July).You will be prompted as to how the file should be opened, you are to click on Fixed Width, after clicking fixed width, click on finish. You should then have two columns of data, one with the year and one with Total Carbon (totalc). Graph the appropriate data as specified in the instructions. To graph you may need to remove time as one of the “series” when you choose line graph in Excel.

Example Scenario:

	Weather 
	Crop
	Tillage
	Soil texture

	Alaska
	arctic
	No-till
	Loam


Data Available
7 Tillage Systems
15 Crops

12 Climates
12 Soil Texture Classifications

***Note: You can use the above layout for your methods, by displaying your simulations in table format.

Student Scenario Report Format
Name:

Scenario Title:

Locations:

Hypothesis:

Methods for Modeling (short summary of what you did to obtain your results):
Results:
Conclusion:

Decision/Recommendation:

Answer these questions when writing report:

1. Was your hypothesis correct/incorrect? Explain.

2. What is carbon sequestration? (i.e. causing factors)

Use these questions as guidance for drawing your conclusions.

3. What is the best management system short-term for maximum/minimum carbon sequestration?

4. How did tillage systems affect carbon sequestration?

5. How did type of crop affect carbon sequestration?
6. What is your recommendation for this particular region as to the soil texture and best management to optimize carbon sequestration?
7. How did climate affect your results?

Note: Other variables that affect carbon sequestration:

Soil pH, lignin content, organic matter content, nutrients (S, N, and P), standing litter, soil bulk density, and soil drainage classification[image: image2.png]






























