WNITEUS
SATELLITE IMAGERY VISUAL AID

m UNITE US ©2010 - 2012 Geophysical Institute, UAF Measuring Permafrost



LONG-TERM PERMAFROST

DATA

WNT7TUs
VISUAL AlD

Dr. Vladimir Romanovsky, Associate Professor of Geophysics at the University of Alaska Fairbanks Geophysical
Institute, collects long-term temperature data for permafrost around the state. Long-term data helps scientists
understand what is happening to permafrost and provides a clue to how climate change is impacting Alaska.

Learn more about each of these sites by visiting:

http://www.gi.alaska.edu/snowice/Permafrost-lab/projects/projects_active/proj_influences.html#west

Figure 1: Permafrost temperature records for northern Alaska

“TSP” Time Series - Northern Alaska
(Osterkamp and Romanovsky)
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Figure 2: Permafrost temperature records for Interior Alaska

“TSP” Time Series - Interior Alaska

(Osterkamp and Romanovsky)
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PEARL CREEK SCHOOL VISUAL AID
PERMAFROST DATA 2006-2007
Pearl Creek School (2007)
Temperature (C)
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NAME: STUDENT WORKSHEET
VEGETATION AND PERMAFROST (page 1 of 2)

Directions: Overlay a sheet of transparency film on top of the image below. Trace the border of the image.
In red pen, draw all streams and lakes. In blue, mark the locations of permafrost.

Background Information: Vegetation, or lack of it, is a good indicator of permafrost locations. In Interior
Alaska, black spruce trees and areas of little to no vegetation (brown and purple on image) are indicators
of soil underlain with permafrost; whereas birch and aspen trees (green on image) are indicators of non-
permafrost soil.
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NAME: STUDENT WORKSHEET
VEGETATION AND PERMAFROST (page 2 of 2)

1. Use aruler to make grid marks on the transparency overlay. Use
centimeters to mark the top and bottom then connect the lines.
Do the same on the left and right side to create a grid.

Mark squares that are mostly permafrost.

A. How many squares of permafrost ground are there?
B. How many squares do not have permafrost?
C. What s the ratio of permafrost to non-permafrost?

Directions: Answer the following questions.

2. Think of the ratio above. Do you think the ratio would change
further north or further south of that location? Explain.

3. How do you think permafrost was detected over large areas before satellite imagery?

4. How has the use of satellite imagery improved our knowledge of landscapes and underlying permafrost?
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NAME: STUDENT WORKSHEET
WHAT DOES THE GRAPH SAY? (page 1 of 2)

Directions: Study the trumpet curve graph below, then answer the questions that follow.

Pearl Creek School (2007)
Temperature (C)
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1.  What is the temperature range at the surface?

2. Write the temperature of the ground 0.5 m below the surface in:

A. February D. May
B. March E. September
C.  April F. October

3. Write the temperature of the ground 1 m below the surface in:

A. February D. May
B. March E. September
C.  April F.  October

4. What is the temperature range at .5 m below the surface?

5. What s the temperature range at 1 m below the surface?

6. At what depth does the active layer end?

7. Atwhat depth does the graph show zero amplitude?
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NAME: STUDENT WORKSHEET
WHAT DOES THE GRAPH SAY? (page 2 of 2)

Directions: Refer to VISUAL AID: “Long-term Permafrost Data,” then complete the remaining questions. (NOTE: You
will need to refer to a map of Alaska clearly marked with latitude lines.)

8. Refer to your classroom map. What is the range of latitude for the locations of the permafrost data sites listed in

Figure 17

9. Refer to a map of Alaska or access Google Earth. What is the range of latitude for the locations of the permafrost

data sites listed in Figure 27

10. Look at Figure 1.The sites labeled Deadhorse and West Dock are sites very close to the coast. Franklin Bluffs,
Galbraith Lake and Happy Valley are inland. Based on the graph, what are two notable differences between
coastal areas and inland areas? Explain.

A.

11. Lookat Figure 1.

A. Name the site showing the greatest amount of change:

B. Whatis the percentage of change?

12. Lookat Figure 2.

A. Name the site showing the greatest amount of change:

B. Whatis the percentage of change?

13. Look at the data for Coldfoot. In 1985 the temperature at 15 m depth was about -1.5° Celsius. In 2009 the
temperature reads about -1.2° Celsius. If the permafrost near Coldfoot continues to increase in temperature at
the same rate, about how long will it be before the permafrost begins to thaw?
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