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Background
Volcanoes are extremely disruptive and destructive to the environment and to the people who live nearby.

They may disrupt the entire Earth system.  How?  Aerosols are tiny particles of dust and ash thrown from

volcanoes during eruptions.  Clouds of aerosols have far-reaching, Earth-wide impact when they are

carried all around the globe by winds.  NASA monitors volcanoes using remote sensors mounted on

satellites and through other means.  In this investigation, you use data from three types of sensors to

learn the effect Mount Spurr in Alaska has on the environment.

Objectives
In this investigation, you will:

1. read and interpret information from different types of images,

2. create a profile (line) graph of aerosols and temperature differences from Mount Spurr to look for

a correlation,

3. summarize the need for data from a variety of sources, and

4. predict the continued effects of volcanic ash movement.

Procedures for the Investigation
1. There are many ways that NASA monitors volcanoes and the effects of eruptions.  Below are three

types of instruments used to observe the eruption of Mount Spurr in Alaska.  Observe each image

carefully and list what you see in each one.

2. Testing for a correlation:

Make two graphs of the data supplied by AVHRR and TOMS in Figure 5: AVHRR with transect,

August 19, 1992 and Figure 6: TOMS aerosol index with transect, August 19, 1992.  Use the numbers

along the transect (the line that bisects the image) to create the profile.

A. Fold a piece of paper in half.

B. With a ruler, make marks along the folded edge every 0.5 centimeters for 8 centimeters.

C. Line up the folded paper with the white transect lines in Figure 5 with the first mark at Mount

Spurr (the white dot).

D. Starting at the white dot, transfer the information from the image onto the folded paper using the

color scale.  For example, if the image is orange at a particular tick mark, record 9 for that

segment.

E. Be sure to check the title of the graphs to record the correct data for each.  Then lay the folded

paper with the marks along the horizontal edge or bottom of the top graph “Post-Eruption

Temperature along Transect, Mt. Spurr, 1992.” Transfer the data to the graph by placing a dot for

each 0.5 centimeter mark on the number that represents the color on the image.  (If the increment

on the image is orange, then you would go up to the 9 and make a dot.)

F. Connect the dots to create a profile.  Repeat the process with Figure 6, beginning with Step A.
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Source Observations

Figure 2: Space Shuttle photograph

Figure 3: AVHRR (Advanced Very High

Resolution Radiometer) image

Figure 4: TOMS (Total Ozone Mapping

Spectrometer) image
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Post-Eruption Temperature along Transect, Mt. Spurr, 1992
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Post-Eruption Aerosol Concentrations along Transect,  Mt. Spurr, 1992
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3. Compare the two graphs.  Describe the relationship between the two lines.

4. Look at Figure 7.  Predict the changes that probably occurred along the path of Mount Spurr’s ash

cloud in August 1992.

5. Figure 8 shows the movement of an aerosol cloud from Mt. Spurr’s eruption in September 1992.  How

did this cloud travel differently than the cloud one month earlier?

6. Explain how scientists who are studying the effects of volcanoes can benefit from exploring the

relationships between different types of signals.

3
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Module 1, Investigation 2:  Figure 1
Locator map of Mount Spurr in Alaska

 Ray Sterner, Johns Hopkins University, Applied Physics Laboratory

Source: http://www.avo.alaska.edu/avo3/atlas/cookmain.htm
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AVHRR (Advanced Very High Resolution Radiometer)

image of Mount Spurr 1992 eruption, taken August 19, 1992

(degrees in Celsius)

Source:  http://jwocky.gsfc.nasa.gov/aerosols/tomsavhrr.html

6

Module 1, Investigation 2:  Figure 3
AVHRR image of Mount Spurr, 1992 eruption
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TOMS (Total Ozone Mapping Spectrometer)

image of Mount Spurr 1992 eruption, taken August 19, 1992

Source:  http://jwocky.gsfc.nasa.gov/aerosols/tomsavhrr.html
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Module 1, Investigation 2:  Figure 4
TOMS image of Mount Spurr, 1992 eruption
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Module 1, Investigation 2:  Figure 5
AVHRR with transect, August 19, 1992
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Module 1, Investigation 2:  Figure 6
TOMS aerosol index with transect, August 19, 1992
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Module 1, Investigation 2:  Figure 7
AVHRR image of Mount Spurr aerosol cloud

August 19-21, 1992

Composite image of Mount Spurr aerosol cloud movement from August 19-21, 1992

Source:  http://www.geo.mtu.edu/volcanoes/research/avhrr/images/spurr/
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Module 1, Investigation 2:  Figure 8
AVHRR image of Mount Spurr aerosol cloud

September 17-20, 1992

Composite image of Mount Spurr aerosol cloud movement from September 17-20, 1992

Source:  http://www.geo.mtu.edu/volcanoes/research/avhrr/images/spurr


