Heat Flow in Permafrost Reading Quiz

The figure below shows temperatures that were measured in a borehole that was drilled for oil exploration in northern Alaska. The diamonds show mean annual temperatures at each measured depth, and the solid blue lines show instantaneous temperature profiles during the warmest day of the year (maximum annual temperature) and the coldest day of the year (minimum annual temperature).

[image: ]

1. Why does temperature generally increase with depth in the borehole?  


2. If we assume that the mean annual temperature values have stayed the same for a couple of years, does this site meet the criteria to be considered permafrost? How do you know?

3. Do you see any evidence that climate has changed in this area? If so, has this change been a warming or a cooling? Explain your reasoning.

4. Use a ruler to fit a straight line to the mean annual temperature values below the 50 m depth mark. If you were to project this straight line up to Earth's surface, what would the temperature be? Given the temperature you have just projected, how much warming or cooling has this site experienced?

[bookmark: _GoBack]5. What is the mechanism by which heat migrates in permafrost? Include a discussion of Fourier's law in your answer, being careful to explain what the different terms in the equation are.
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