
Arctic Ice
Produced by Thomas J. Pfaff
sustainabilitymath.org
Updated March 2023
[image: ]
Notes to Instructors (delete this before giving to students). You can choose to use only one of the 2012 (record low year) or 2017 (most recent year) curves.

Answer the following questions using the following fitted curves to the arctic ice data for the years 1980 (second full year of data), 2012 (record low year), and 2017 (most recent year):

 
Figure 1: Average monthly arctic ice extent with curve fits for 1980, 2012, and 2022.

 

 

1. Find models 1980(x), 2012(x), and 2022(X) with output Sea Ice Extent and input month for the 1980, 2012, and 2022. Use 10 decimal places when doing calculations but round answers appropriately. [Either delete this question or the figures, in which case provide the data.]
2. Use your models to find the maximum and minimum sea ice extent. Summarize your results in a few sentences for each model and compare any similarities and/or difference between the two years (max, min, month of max/min, time between max/min, etc.)
3. Use your models to find the month of fastest melting of sea ice. Summarize your results in a few sentences for each model, including how fast the ice was melting at these points, and compare any similarities and difference between the two years. Your summary should address the question: Is the speed of ice melting meaningfully different between any of the three years (Hint: Units are important here.)?
4. Read these two short articles: What is the Cryosphere? Why it Matters: https://nsidc.org/learn/what-cryosphere/why-cryosphere-matters and The Ice-Albedo feedback: http://www.windows2universe.org/earth/polar/ice_albedo_feedback.html  Explain how the analysis here along with global warming provides an example of this positive feedback look. 
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