Ways of Knowing Science: ILS 153



Climate Change: Homework 2

Due Thursday, December 10, 2009 

Name: _____________________________


In this homework we will evaluate evidence for climate change occurring in Madison, Wisconsin using a good measure of local climate- the timing when ice cover leaves Lake Mendota, a concept called “ice out”.  The “ice out” data collected from Madison goes back to the mid-1800s, and provides is an incredibly valuable set of data for today’s climatologists who are interested in looking at locally changing temperatures over time.

The reason is that “ice out” data is a good measure of climate change is: 

1) It is easy to observe accurately, and 

2) It averages out the local temperatures.

The exact day that the ice leaves the lake is called the ice out date.  It is counted from the beginning of the year, with January 1 being Day 1.  So, for example, day 59 is March 1: 30 (January) + 28 (February) + 1 (March) = 59. The number of days where ice covers the lake is called ice duration.
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The goal of this lab is to use the data that is collected from the historical records to determine:

1. Whether the ice off date is earlier today than it has been in the past

2. The level of certainty associated with the data.

We will calculate the “likelihood” or probability of occurrence that these data are earlier today than they have been in the past using the following categories:

1) “About as likely as not” (33-66% probability); 

2) “Likely” (66-90% probability); 

3) “Very likely” (>90% probability); and 

4) Virtually certain (>99% probability).  

What we want to know is whether the past is any different from the present.  We are going to look at three (3) different time periods each consisting of 20 years.  Of course, the way to investigate this is to use statistics.  And, yes, in order to test one thing against another to see whether it is the same or different, the tool is the t-test.  The t-test can be put directly into the terms of the IPCC likelihood scale (see table below). 

Note that this is exactly the type of analysis that the IPCC is doing:
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1. Calculate the average ice out date and standard deviation for the 1855 & 1874.  Denote this period by vertical lines on your graph.

2. Calculate the average and standard deviation for the 1855 & 1874.  Denote this period by vertical lines on your graph.

3. Calculate the average and standard deviation for the 1875 & 1894.  Denote this period by vertical lines on your graph.

4. Calculate a t-test to see if the 1855-1874 and 1875-1894 time periods are different.  Use the table above to give a level of IPCC likelihood.

5. Calculate the average and standard deviation for the 1982 & 2001.  Denote this period by vertical lines on your graph.

6. Calculate a t test to see if these the 1855-1874 and 1982-2001 time periods are different. Use the table above to give a level of IPCC likelihood.

Then answer the following questions about the data:

7. In terms of the IPCC typology of uncertainty, which type (unpredictability, structural uncertainty, or value uncertainty) of uncertainty do the standard deviations tell you about?  Explain your answer.

8. How did the certainty change as you looked at adjacent 20-year periods versus widely spaced 20-year period? 

9. Is climate changing in Madison?
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