Unit 3: Use webDICE to make climate change predictions 

Working in pairs or small groups, follow these step by step instructions to run the webDICE model to get the predictions necessary to complete the webDICE Assignment.

Task A: Use the webDICE model to generate a prediction for the globally averaged warming that we will experience in the year 2105 (relative to the preindustrial era) for each of the six scenarios given in the Data Table below. This same Data Table is needed for Part II of the webDICE assignment. 
Temperature rise in 2105 relative to Preindustrial Era (0C):
	
	Climate Sensitivity is 1.60C
	Climate Sensitivity is 3.20C
	Climate Sensitivity is 4.40C

	Business as Usual

	
	1.16
	

	Optimized Policy

	
	
	



Steps
1. Go to http://webdice.rdcep.org/
2. Select “Advanced Inputs”
3. The screen that appears has four graphs. 
a. These are graphs of the output from the webDICE model, which has already been run once for what it has called the Default Run 0. 
b. The figure in the upper left hand corner shows Atmospheric Temperature Increase since 1900. Move your mouse to the blue curve, and find that the Default Run predicts that it will be 3.8°C warmer in the year 2105 than it was in 1900.
c.  The Default Run is chosen with a set of default model inputs: Climate Sensitivity is 3.2 Degrees Celsius for a Doubling of Carbon Dioxide and our future emissions will follow a “Business as Usual” trajectory. 
d. Fill the value 3.8°C into the appropriate location in the data table above.
4. At the upper right hand corner of the next screen, select “Parameters”
5. There are now three rows of tabs at the top left of the next screen:
a. First row: Standard, Advanced, Documentation. Advanced should be highlighted.
b. Second row: Essential, Climate, Economy, Policy, Customizable. Essential should be highlighted.
c. Third row: Policy, Climate, Economy, Technology, Fossil Fuels, Welfare, Damages. Policy should be highlighted.
Note that a real design flaw of the webDICE model interface is that “Policy,” “Climate,” and “Economy” all appear on both the second and third rows. Whenever you need to select one of these, the row will be specified.
6. We want to change model inputs and run again. The webDICE model calls “inputs” “Parameters.” The two parameters we’ll be varying can be found under:
a. the Policy (3rd Row) tab, which is currently what you should be looking at. This is where you can switch between “Business as Usual” and “Optimized Policy” emissions trajectories. In Business as Usual, we do very little to reduce our emissions, and in Optimized Policy, we do a lot to reduce our emissions.
b. the Climate (3rd Row) tab. This is where you can vary the value of Climate Sensitivity from 3.2 (it’s default value, which is what science says is the most likely value) to a high and low value.
7. To fill out the data table above, you need to run the webDICE model five more times to fill out the five additional blanks in the data table. Example:
a. To fill out the bottom left corner in the data table, you’ll need to:
i. Select “Optimized Policy” while you are looking at the Policy (3rd Row) tab
ii. Select “Climate Sensitivity = 1.6” while you are looking at the Climate (3rd Row) tab. (Always keep “DICE carbon selected, don’t change that)
iii. Click the orange “Run Model” button in the upper right of the screen. 
iv. In a few seconds, the third row of tabs will disappear, and the screen that appears will look just like the first screen that you saw, but now there are two lines, a blue one (which you already used to get 3.80C in step 3), and an orange one which shows you model output (i.e., predictions about the future) when the inputs “Optimized Policy” and “Climate Sensitivity = 1.6” are chosen. 
v. For the upper left figure, mouseover on the plot to determine the Atmospheric temperature increase in the year 2105, and copy that down into the appropriate location in the data table.
8. Once you finish running the model and filling in the Table, discuss with your partner or group which parameter had a bigger effect on the predicted temperature increase, “Climate sensitivity” or “Policy”? What do these two parameters represent in the real world? 


Having trouble? 
a. If things got messed up and you’re seeing nonsense, the easiest thing that you can do is start over with step 1. If you go to webdice.rdcep.org, the webDICE model will automatically refresh to its default inputs. This is often much easier than trying to figure out where a stray mouse click landed.
b. If you are having a hard time determining which model run is which, you can use the “Runs” button at the upper right of your screen (next to “Parameters”). Click on that, and the list that appears will tell you which color goes with which run.


Task B: Generate the Social Cost of Carbon (SCC) curve with webDICE for Assignment Part III

For this Task, you will use webDICE to make figures and interpret them (i.e., practice translating model output into common English). Follow the steps below to generate the SCC curve under different model scenarios and interpret the results. You will need the resulting figures to complete Part III of the webDICE Assignment.  

Steps
1. Go to http://webdice.rdcep.org (or click webDICE in upper left corner to clear runs from Task A)
2. Click on “Standard Inputs” on the top right side of the page
3. Click on “Customizable” near the top of the page.
4. Navigate to the bottom of the page to change the variable for the x and y axes[footnoteRef:1] [1:  Note that the units of these are “gigatons of carbon per year” and “dollars per ton of carbon dioxide” respectively.
] 

a. [bookmark: _GoBack]For the x-axis, select “Total Emissions per Year.”
b. For the y-axis, select “Social Cost of Carbon.”
5. Interpret the SCC curve with your partner/group. 
a. How does the cost of carbon change as emissions increase? 
b. Discuss the shape of the SCC curve. In particular, is the slope of the curve positive or negative? Is the slope of the curve constant or variable?

Now we will change two of the Parameters of the model, “Climate Sensitivity” and “Harms”, to analyze their impact on the Social Cost of Carbon curve. 

6. Click on “Parameters” on the top right hand corner.
7. Click on the “Climate” link (3rd row)
8. Increase the “Climate sensitivity”.
9. Click on “Run Model” on the top right-hand of the page.
10. Repeat Steps 6-9. Then try decreasing climate sensivity.  
11. If the SCC figure is not showing, click on “Customizable” (2nd row) to return to it. 
12. Describe how an increase in climate sensitivity changed the shape of the social cost of carbon curve. In particular, 
a. How did its y-intercept change? What does that mean? 
b. How did its slope change at 20 gigatons?

13. Click on “Parameters” again on the top right hand corner.
14. Return the “Climate sensitivity” parameter back to its middle position. 
15. Go to the Damages tab (3rd row) and increase the “Harms” parameter.
16. Click on “Run Model” on the top right-hand of the page. Repeat. 
17. With your partner or group, compare and contrast the effect of the climate sensitivity and harms on the social cost of carbon. Which of them causes the social cost of carbon curve to change more significantly?
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