
Overview:

Composite volcanoes usually erupt with large clouds of ash, called “ash plumes.” Volcanologists track 
ash plumes and relay the information to air traffic controllers so that airplanes do not fly through them. 
Engines can become clogged if an airplane flies through an ash plume. During this activity students will 
use satellite images to track the movement of an ash plume from Mt. Spurr in Alaska.

Objectives:

The student will:
• measure the length of an ash plume on a satellite image;
• calculate the length of an ash plume by using a ruler and the scale on a satellite image;
• graph the growth of an ash plume; and
• use graphed information to predict the length of an ash plume 260 minutes after eruption.

National Standards:

Unifying Concepts and Processes
[5-8] Change, constancy & measurement

Science as Inquiry
[5-8] Understanding of scientific concepts; Abilities necessary to do scientific inquiry

Earth & Space Science Standards
[5-8] Structure of Earth system
[5-8] Earth’s history

Alaska Grade Level Expectations Addressed:

Science
[7] SA1.1 The student demonstrates an understanding of the processes of science by asking questions, 

predicting, observing, describing, measuring, classifying, making generalizations, inferring, 
and communicating

[7] SD2.2 The student demonstrates an understanding of the forces that shape Earth by describing how 
the movement of the tectonic plates results in both slow changes (e.g., formation of mountains, 
ocean floors, and basins) and short-term events (e.g., volcanic eruptions, seismic waves, and 
earthquakes) on the surface

Ash Plumes

Teacher Instructions
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Ash Plumes

Materials:
• Rulers (metric—one per student)
• Calculators
• Student Information Sheet: “Ash Plume 1”
• Student Information Sheet: “Ash Plume 2”
• Student Information Sheet: “Ash Plume 3”
• Student Information Sheet: “Ash Plume 4”
• Student Worksheet: “Measuring Ash Plumes”
• Student Worksheet: “Graphing Ash Plumes”

Answers to Student Worksheet:
Measuring Ash Plumes:

1. Satellite 
Image

Minutes Since 
Eruption

Plume Length  
in centimeters (cm)

Actual Plume Length  
in kilometers (km)

#1 40 3 75

#2 170 11 275

#3 200 12 300

   

2. Acceptable answers: any number from 340 - 360 km

3. True

Teacher Instructions

Graphing Ash Plumes:
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Teacher Instructions

Ash Plumes

Activity Procedure:
1. Shield volcanoes, such as those in Hawaiÿi, rarely produce 

ash plumes, however, composite volcanoes, such as those 
found in Alaska, produce large plumes. Explain that the 
wind can carry volcanic ash far from a volcano’s vent. 
Scientists track ash plumes to warn pilots of plume locations 
because airplanes can be disabled if they fly through an ash 
plume. Volcanic smog, a common hazard in Hawaiÿi, also is 
transported by the wind, though not as far as airborne ash. 

2. Explain that students will track the movement of an ash plume from Mt. Spurr volcano in Alaska 
using satellite images. Distribute rulers, calculators, Student Information Sheets: “Ash Plume 1,” 
“Ash Plume 2,” “Ash Plume 3” and “Ash Plume 4,” and Student Worksheets: “Measuring Ash 
Plumes” and “Graphing Ash Plumes” to each student. Students can work in pairs to share the 
Student Information Sheets. 

3. Ask students to arrange their satellite images in the proper time sequence. 

4. Ask students to look at the chart on the Student Worksheet: “Measuring Ash Plumes.” Point out that 
the first blank column on the chart reads “Minutes Since Eruption.” Ask students to locate the 
amount of time that has passed since the eruption on the bottom of each image, then record this 
information on the chart.

5. Ask students to look at the column “Plume Length in Centimeters.” Using a ruler, demonstrate how 
to measure the ash plume from one end to the other at its longest point (end to end). Round the 
measurement to the nearest centimeter. Ask students to write the results of their measurements for 
each image in the appropriate chart box.

6. Ask students to look at the column “Actual Plume Length in Kilometers.” Using the scale on one of 
the satellite images, demonstrate that four centimeters represent 100 kilometers. Write the following 
on the board: 4 cm = 100 km 

7. To find how many kilometers are represented by one centimeter, use the following equation: 100 km 
÷ 4 cm = 25 km/cm. Therefore, to find the actual plume length, ask students to multiply the plume 
length in centimeters by 25 km/cm.

Plume length in cm X 25 km/cm = Plume length in km

8. Ask students to perform the calculation for each ash plume and write their answers in appropriate 
chart boxes. 

9. After all students have completed their charts ask them to look at the Student Worksheet: “Graphing 
Ash Plumes.” Demonstrate how students can use the information in their chart to plot the growth of 
Mt. Spurr’s ash plume over time. 

10. Ask students to extend the line on their graphs to 260 minutes to estimate the length of the ash 
plume at that time. Point out that Ash Plume #4 goes off the image, so they are unable to measure it. 
Student estimates should be between 340 and 360 km.

Cultural Tie

The wind carries ash 
around the world. Ask 
students to interview 
Hawaiian language 
experts to learn local 
words for the winds.
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Student Information Sheet

Ash Plume 1

40 Minutes After Eruption
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Student Information Sheet

Ash Plume 2

170 Minutes After Eruption
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Student Information Sheet

Ash Plume 3

200 Minutes After Eruption
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Student Information Sheet

Ash Plume 4

260 Minutes After Eruption
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