

webDICE Assignment: Modeling Future Climate Predictions & Costs 
We know that addition of greenhouse gases like carbon dioxide to the atmosphere cause the planet to warm, but what are the effects of this? In this assignment, you will use the webDICE model (found at webdice.rdcep.org) to:
· Differentiate between climate sensitivity and future emissions as distinct sources of uncertainty in our projections of future climate change.
· Quantify the social costs of climate change.
Part I: What is a model?
1. [4 Points] Explain how a model input is distinct from a model output. As part of your answer, give an example of an input and an output for the webDICE model.
2. [6 Points] Explain how a climate forcing is distinct from a climate feedback. As part of your answer, give an example of a climate forcing and a climate feedback.
3. [8 Points] Your friend (who is not in this class) asks you to explain the following statement that summarizes the findings in the IPCC AR5 Report: “Equilibrium climate sensitivity is likely in the range 1.5°C to 4.5°C, with a most likely value of 3.2°C.” What do you say? Use one of the feedbacks from the in-class activity as a specific example in your explanation of climate sensitivity. 
Part II: Varying climate sensitivity and emissions with webDICE 
4. [6 Points] 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 (see step by step instructions in Task A of the webDICE Student sheet).
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

	
	
	

	Optimized Policy

	
	
	


5.  [3 Points] The values that you recorded in the table above are temperature rises, in degrees Celsius, relative to the preindustrial era. Now, make new table of predictions for temperature rise in the year 2105, in degrees Farenheit, relative to today. Recall (from class) that we have already warmed about 1.0°C, and to convert from a change in degrees Celsius to a change in degrees Farenheit, you need to multiply by 1.8. To make this conversion you can use the following formula:

Where:      = Temperature rise in 2105, relative to 2015, in Farenheit.
	      = Temperature rise in 2105, relative to Preindustrial, in Celsius.

Temperature rise in 2105, relative to 2015, in Farenheit.
	
	Climate Sensitivity is 1.60C
	Climate Sensitivity is 3.20C
	Climate Sensitivity is 4.40C

	Business as Usual

	
	
	

	Optimized Policy

	
	
	


6. Next, we’re looking for an approximate answer to the following question: How hot will the hottest day of the year be in the year 2105? To do this, you need to determine how hot it gets where you live. 
a. [3 Points] At your location, what was the temperature on the hottest day in the past year? To find this go to www.weather.gov/climate and click on the location that is closest to you. On the screen that opens, under Product, select “Annual Climate Report (CLA)” and under “Location” select the location that is closest to you. Click “Go.” A new window will open that looks like the image below. There is a lot of data in this window, but you only need to read one number, which is highlighted in yellow in the screen capture pasted below. The image below indicates that the hottest day of the year in Albany, NY was 950F in 2015.
 [image: ]
b. [3 Points] Now, use the information from part a together with the data table in question 5 to give a high, medium, and low estimate for how hot the hottest day of the year will be in 2105. Note: Your answer is not an exact answer, but rather a prediction based on the information you have already found. 
7. [6 Points] Do you think that the warming we are likely to experience by 2105 if we do nothing to reduce our emissions is acceptable? Use your answers to 6(a) and (b) as well as your understanding of how climate change impacts are related to the extent of future warming in your discussion. Note: This question is asking for your opinion. Try to support it with model outputs, data and sound reasoning (i.e., systems thinking)
8. [6 Points] Within the scientific community, there is no debate: a very large majority of scientists who study climate believe that the climate has already warmed as a result of human influences and that it is virtually certain that more warming will occur in the coming decades. The debate that does exist among scientists concerns “how much” and “how fast” the warming will occur, not whether it will occur. Do your results from the webDICE model support or refute this? You should discuss uncertainty in input variables (e.g., climate sensitivity, future emissions) in your discussion.


Part III: Predicting the Social Cost of Carbon emissions with webDICE 

9. Use the webDICE model to generate the Social Cost of Carbon curve with Standard inputs (see Steps 1-4 of Task B of the in-class webDICE Activity). 
a. [2 points] Describe the shape of the social cost of carbon curve. In particular, is the slope of the curve positive or negative? Is the slope of the curve constant or variable?
b. [2 points] What is the social cost of carbon if annual emissions are around 13 gigatons of carbon? Write a complete sentence that interprets this value.
10. [bookmark: _GoBack]How does climate sensitivity affect estimates of SCC? Describe how increasing the “Climate sensitivity” parameter changed the shape of the social cost of carbon curve (see Steps 6-10 of Task B of the in-class webDICE Activity). In particular, 
a. [2 points] How did its y-intercept change? What does that mean? 
b. [1 point] How did its slope change around 20 gigatons?
11. How do estimates of “Harms” affect estimates of SCC? With “Climate sensitivity” at the expected (middle) value, increase “Harms” by one increment (see Steps 13-16 of Task B of webDICE Activity). 
a. [2 points] Describe how an increase in “Harms” changed the shape of the social cost of carbon curve. In particular, how did its y-intercept change?
b. [2 point] How did the slope change around 20 gigatons? What does this mean?
12. [4 points] 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





Grading “Rubric” shows what I will be looking for and grading this assignment. 
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...THE ALBANY NY CLIMATE SUMMARY FOR THE YEAR OF 2015...

CLIMATE NORMAL PERIOD 1981 TO 2010
CLIMATE RECORD PERIOD 1874 TO 2015

WEATHER OBSERVED NORMAL DEPART LAST YEAR™S
VALUE DATE(S) VALUE FROM VALUE DATE(S)
NORMAL

TEMPERATURE (F)

RECORD

HIGH 104 07/04/1911

LOW -28 01/19/1971

HIGHEST 95 07/29 91 07/23
07/01

LOWEST -12  02/03 -12 01/04

AVG. MAXIMUM 59.7 57.9 1.8 57.5

AVG. MINIMUM 39.3 38.7 0.6 38.4
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Question: Full	Credit	Answer: Half	Credit	Answer:
1



2



3



4



5



6a



6b



7



8



Correctly	defines	both	input	and	output	
and	explains	how	they	are	distinct.	
Examples	given	for	input	and	output	are	
both	correct.
Correctly	defines	both	forcing	and	
feedback,	explains	how	they	are	distinct,	
and	gives	two	correct	examples



Explains	what	"the	most	likely	value	of	
climate	sensitivity"	means	relative	to	the	
range	of	possibilities.	Explains	a	specific	
feedback,	and	discusses	how	the	amount	of	
future	warming/cooling	due	to	the	specific	
feedback	might	be	subject	to	uncertainty.



Data	Table	filled	out	and	correct



Correctly	reads	value	from	table,	converts	
the	value	to	degrees	Farenheit,	and	
accounts	for	preindustrial	warming



Identifies	the	correct	temperature



Identifies	the	correct	temperature	and	its	
range	of	uncertainty



Discussion	of	"acceptability"	of	future	
warming	shows	clear	and	logical	thought.	
Discussion	includes	specific	reference	to	
how	parts	(a)	and	(b)	help	to	inform	this	
decision.	Discussion		draws	on	relevant	
climate	change	impacts	that	will	be	
affected	by	a	temperature	rise.



Answer	refers	specifically	to	climate	
sensitivity,	discusses	how	uncertainty	in	
range	of	values	gives	rise	to	questions	of	
"how	fast"	and	"how	much,"	and	draws	a	
conclusion	that	flows	logically	from	the	
discussion.



Confuses	the	distinction	between	input	and	
output	and	makes	a	mistake	in	the	
examples.



Confuses	the	distinction	between	forcing	
and	feedback	



Explains	what	"the	most	likely	value	of	
climate	sensitivity	means	relative	to	the	
range	of	possibilities.	Does	not	give	an	
example	of	a	specific	feedback,	or	example	
is	poorly	presented.



There	are	substantial	errors.



Correctly	reads	value	from	table,	but	does	
not	correctly	convert	to	Farenheit	and	
doesn't	account	for	preindustrial	warming



-



Identifies	only	the	mean	temperature,	does	
not	include	a	range	of	values.



Discussion	of	"acceptibility"	may	make	brief	
mention	of	parts	(a)	and	(b)	to	draw	a	
conclusion,	but	is	too	brief	to	show	logical	
thought	processes	and	doesn't	make	a	
connection	to	climate	change	impacts.



Answer	refers	specifically	to	climate	
sensitivy	and	the	range	of	possible	values	
used	in	this	assignment,	but	discussion	is	
largely	absent	or	illogical.










Question:Full	Credit	Answer: Half	Credit	Answer:

1

2

3

4

5

6a

6b

7

8

Correctly	defines	both	input	and	output	

and	explains	how	they	are	distinct.	

Examples	given	for	input	and	output	are	

both	correct.

Correctly	defines	both	forcing	and	

feedback,	explains	how	they	are	distinct,	

and	gives	two	correct	examples

Explains	what	"the	most	likely	value	of	

climate	sensitivity"	means	relative	to	the	

range	of	possibilities.	Explains	a	specific	

feedback,	and	discusses	how	the	amount	of	

future	warming/cooling	due	to	the	specific	

feedback	might	be	subject	to	uncertainty.

Data	Table	filled	out	and	correct

Correctly	reads	value	from	table,	converts	

the	value	to	degrees	Farenheit,	and	

accounts	for	preindustrial	warming

Identifies	the	correct	temperature

Identifies	the	correct	temperature	and	its	

range	of	uncertainty

Discussion	of	"acceptability"	of	future	

warming	shows	clear	and	logical	thought.	

Discussion	includes	specific	reference	to	

how	parts	(a)	and	(b)	help	to	inform	this	

decision.	Discussion		draws	on	relevant	

climate	change	impacts	that	will	be	

affected	by	a	temperature	rise.

Answer	refers	specifically	to	climate	

sensitivity,	discusses	how	uncertainty	in	

range	of	values	gives	rise	to	questions	of	

"how	fast"	and	"how	much,"	and	draws	a	

conclusion	that	flows	logically	from	the	

discussion.

Confuses	the	distinction	between	input	and	

output	and	makes	a	mistake	in	the	

examples.

Confuses	the	distinction	between	forcing	

and	feedback	

Explains	what	"the	most	likely	value	of	

climate	sensitivity	means	relative	to	the	

range	of	possibilities.	Does	not	give	an	

example	of	a	specific	feedback,	or	example	

is	poorly	presented.

There	are	substantial	errors.

Correctly	reads	value	from	table,	but	does	

not	correctly	convert	to	Farenheit	and	

doesn't	account	for	preindustrial	warming

-

Identifies	only	the	mean	temperature,	does	

not	include	a	range	of	values.

Discussion	of	"acceptibility"	may	make	brief	

mention	of	parts	(a)	and	(b)	to	draw	a	

conclusion,	but	is	too	brief	to	show	logical	

thought	processes	and	doesn't	make	a	

connection	to	climate	change	impacts.

Answer	refers	specifically	to	climate	

sensitivy	and	the	range	of	possible	values	

used	in	this	assignment,	but	discussion	is	

largely	absent	or	illogical.
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