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Lesson:  Mount Pinatubo and the Hydrosphere
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Individuals answer questions, with small groups for discussion. Pairs of students on the computer.

Authors Kathy East, Luke Mese, Bruce Howard

Summary

This lesson is fundamentally about the on-going damage created by natural hazards. In this lesson, 
students see how Earth events impact Earth's spheres and sphere changes affect other spheres. Students 
read an article about the impact of volcanic eruptions on the creation of lahars. Lahars in turn create 
massive on-going destruction for years after an eruption. Students read an article and answer questions 
about how lahars form, the damage they do, and mitigation efforts. Next, students analyze both printed 
and Google Earth topographic maps and predict where lahars will form. They compare their predictions 
to NASA images of an actual event.

LESSON AT A GLANCE
Subject(s) Earth Science, Environmental Science

Grade/Level 8th–12th

Objective(s)

•	 Given an article about lahars, students will answer review questions.

•	 Students identify the event-to-sphere and sphere-to-sphere interactions.

•	 Given printed and computer-based topographic maps, students make predictions about the 
direction and location of volcanic mudflows.

Time 
Required

One or two 50-minute class period, dependent on whether background article and questions are done 
in or out of class.

Essential 
Question(s)

1. In what ways do volcanoes pose an on-going threat to human activity in the vicinity? 

2. What is the interaction between volcanic debris, the hydrosphere, and risk mitigation?

Lesson 
Overview

Article
Students read an article on volcanic mudflows (lahars) and answer questions.

Interpreting and Making Predictions from a Topographic Map
Students make predictions about the direction and location of volcanic mudflows.
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TEACHER PREPARATION

Subject 
Matter 

Overview

The teacher should read and understand the student articles, being ready to clarify where necessary. Web 
addresses of additional background articles may be found in the resources section below. We strongly 
recommend that the teacher read these additional articles in preparation.

Background Articles

Mt. Pinatubo
Original article source: Astronauts Photograph Mt Pinatubo

http://earthobservatory.nasa.gov/Features/AstronautPinatubo/astronaut_pinatubo.php

(optional) Michigan Tech 

http://www.geo.mtu.edu/volcanoes/hazards/primer/lahar.html (there are 3 videos linked here 
which are good to watch)

(optional) Exploring the Environment Volcanoes Module 

http://www.cotf.edu/ete/modules/volcanoes/vhazards.html (see page 3)

Mt. Redoubt, Alaska
Images and articles discussing the 2009 eruption of Mt Redoubt in Alaska

http://earthobservatory.nasa.gov/NaturalHazards/event.php?id=37243

Materials

•	 (Recommended)	Print	reusable	copies	of	the	Background	article	in	advance	to	assign	as	homework.

•	 Download	and	print	out	the	maps	(in	color	preferably)	one	for	each	student.	

http://www.challenger.org/gcce/assets/Mt_Redoubt_Topo.png 

http://eoimages.gsfc.nasa.gov/images/imagerecords/36000/36991/redoubt_l7_2000229_lrg.
jpg 

•	 For	the	Google	Earth	activity,	each	pair	of	students	will	need	computers	with	Internet	access	and	
Google Earth software pre-loaded (http://earth.google.com)

•	Download	and	install	the	Google	Earth	topo	maps	overlay	on	each	student	computer.

 http://www.gearthblog.com/kmfiles/topomaps.kmz 

(alternate: http://www.gelib.com/maps/_NL/usgs-topographic-maps.kml)

•	 The	one-page	Event-to-Sphere	worksheet	(part	of	Lithosphere	Student	Worksheets),	one	per	student.

Preparation

Before teaching the lesson, become familiar with the concept of Earth System Science, Event-to-Sphere, 
and Sphere-to-Sphere interactions. The Internet article “What is Earth System Science?” at http://
esseacourses.strategies.org/whatisESSPBL.html gives an overview of the ESS analysis approach. 

Become familiar with Google Earth and use of the specified topo maps.

(optional) Download the Google Earth kmz file and have a means to distribute it to students efficiently.

Differentiated 
Instruction

These activities are multi-faceted, so they should appeal to visual, auditory, and kinesthetic learners. 
They also provide a combination of analytic, creative, and practical cognitive tasks.

By assigning articles to be read outside of class time, slower readers will have a chance to stay up-to-
speed with others.

TEACHING THE LESSON

Lesson 
Management

•	 Circulate	around	the	room	to	ensure	that	every	one	is	understanding	and	following	the	instructions.	

•	 Review	questions	may	be	assigned	as	homework.	There	is	value	in	either	approach:	having	the	
students work together to address the questions, or working independently. See the Assessment 
section below for how to grade them.

http://earthobservatory.nasa.gov/Features/AstronautPinatubo/astronaut_pinatubo.php
http://www.geo.mtu.edu/volcanoes/hazards/primer/lahar.html
http://www.cotf.edu/ete/modules/volcanoes/vhazards.html
http://earthobservatory.nasa.gov/NaturalHazards/event.php?id=37243
http://www.challenger.org/gcce/assets/Mt_Redoubt_Topo.png
http://eoimages.gsfc.nasa.gov/images/imagerecords/36000/36991/redoubt_l7_2000229_lrg.jpg 
http://eoimages.gsfc.nasa.gov/images/imagerecords/36000/36991/redoubt_l7_2000229_lrg.jpg 
http://earth.google.com
http://www.gearthblog.com/kmfiles/topomaps.kmz
http://www.gelib.com/maps/_NL/usgs-topographic-maps.kml
http://esseacourses.strategies.org/whatisESSPBL.html
http://esseacourses.strategies.org/whatisESSPBL.html
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Lesson 
Management 

continue

•	 Key	concepts	within	each	activity	would	be	best	reinforced	if	the	review	questions	were	discussed	as	
a group after students complete them.

•	 This	lesson	provides	a	number	of	options,	so	the	teacher	will	want	to	plan	according	to	student	needs	
and age levels, and available time and resources.

Teaching Tips Teachers should be familiar with the computer tools to be able to address specific questions about the 
interface.

Student 
Instructions See Student Worksheets.

Student 
Worksheets

Students will write on the worksheets. Students will use their own paper or data logs for addressing review 
questions.

Lesson 
Resources

Mt. Redoubt

http://geology.com/volcanoes/redoubt/ 

http://www.semicro.com/offline/anp/volcano.htm 

http://earthobservatory.nasa.gov/NaturalHazards/event.php?id=37243 

http://geology.com/usgs/redoubt-volcano-photos/ 

http://volcanoes.usgs.gov/activity/methods/hydrologic/afm_redoubt.php 

You will also find some powerful photos here:

http://www.boston.com/bigpicture/2009/04/alaskas_mount_redoubt.html 

ASSESSMENT & EXTENSIONS

National 
Standards

A.) Science as Inquiry

 1. Abilities necessary to do scientific inquiry
    c) Use technology and mathematics to improve investigations and communications.

D.) Earth and Space Science

 3. Origin and evolution of the Earth system
    c) Interactions among the solid earth, the oceans, the atmosphere, and organisms have resulted  

    in changes in the earth system. We can observe some changes such as earthquakes and  
    volcanic eruptions, but many processes such as mountain building and plate movements take  
    place very slowly.  

E.) Science and Technology

 2. Understandings about science and technology
    c) Creativity, imagination, and a good knowledge base are all required in the work of science  

    and engineering.

F.) Science in Personal and Social Perspectives

 1. Personal and community health
    a) Hazards and the potential for accidents exist. Regardless of the environment, the possibility  

    of injury, illness, disability, or death may be present. Humans have a variety of mechanisms  
    that can reduce and modify hazards.

 5. Natural and human-induced hazards
    a) Normal adjustments of earth may be hazardous for humans. As societies have grown,  

    vulnerability to natural processes of change has increased.
    c) Some hazards, such as earthquakes, volcanic eruptions, and severe weather, are rapid and  

    spectacular. But there are slow and progressive changes that also result in problems for  
    individuals and societies. 

     d) Natural and human-induced hazards present the need for humans to assess potential danger  
    and risk. 

http://geology.com/volcanoes/redoubt
http://www.semicro.com/offline/anp/volcano.htm
http://earthobservatory.nasa.gov/NaturalHazards/event.php?id=37243
http://geology.com/usgs/redoubt
http://volcanoes.usgs.gov/activity/methods/hydrologic/afm_redoubt.php
http://www.boston.com/bigpicture/2009/04/alaskas_mount_redoubt.html
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Assessment/
Rubric

This activity has review questions, self-check questions and map-related questions which may be turned 
in for a grade.

Additional 
Background 

Resources

Download a Google Earth Overlay of Mt. Redoubt Lahar
http://earthobservatory.nasa.gov/images/imagerecords/37000/37800/ge_37800.kml 

When Rivers of Rock Flow
Four-page article on lahars and Mt. Pinatubo put out by the NASA Earth Observatory. Good science!

http://earthobservatory.nasa.gov/Features/Lahars/lahars.php 

Exploring the Environment. Among 17 other modules, this website contains a very popular problem-
based learning (PBL) module on volcanoes, with some amount of space devoted to lahars.  

http://www.cotf.edu/ete 

Lahars of Mount Pinatubo, Philippines, USGS Fact Sheet 114-97
http://www.fs.fed.us/gpnf/mshnvm/education/teachers-corner/library/documents/other-pinatubo-
lahars.pdf  See also: http://pubs.usgs.gov/fs/1997/fs114-97/ 

Thorough analysis of the eruption and its effects (USGS) (Book, provided online)
http://pubs.usgs.gov/pinatubo/contents.html 

Nature's Fury put out by NSTA. Earthquakes, Volcanoes, and Tsunamis: Resources for Environmental 
Literacy    http://www.enviroliteracy.org/nsfmod/NaturesFury.pdf

Download USGS Topo Maps for Free
http://store.usgs.gov

Extension 
Activities

Optical Depth of Reunion Island (Highly Recommended Technology Option)
Use NASA satellite data of optical depth from My NASA Data as a tool to determine volcanic activity 
on Reunion Island during 2000-2001  

http://mynasadata.larc.nasa.gov/preview_lesson.php?&passid=40

USGS Lahar Activities (Good Stuff Here) Highly Recommended for Younger Students
http://egsc.usgs.gov/isb/pubs/teachers-packets/volcanoes/lesson4/lesson4.html#mud 

List of currently active volcanoes
http://www.geocodezip.com/v2_activeVolcanos.asp

Mt. Redoubt Full-size Downloadable Topo Maps
http://ims.er.usgs.gov/gda_services/download?item_id=5199589&quad=Kenai%20
B-8&state=AK&grid=15X15&series=Map%20GeoPDF 
http://ims.er.usgs.gov/gda_services/download?item_id=5199594&quad=Kenai%20
C-8&state=AK&grid=15X15&series=Map%20GeoPDF

   

http://earthobservatory.nasa.gov/images/imagerecords/37000/37800/ge_37800.kml
http://earthobservatory.nasa.gov/Features/Lahars/lahars.php
http://www.cotf.edu/ete
http://www.fs.fed.us/gpnf/mshnvm/education/teachers-corner/library/documents/other-pinatubo-lahars.pdf
http://www.fs.fed.us/gpnf/mshnvm/education/teachers-corner/library/documents/other-pinatubo-lahars.pdf
http://pubs.usgs.gov/fs/1997/fs114
http://pubs.usgs.gov/pinatubo/contents.html
http://www.enviroliteracy.org/nsfmod/NaturesFury.pdf
http://store.usgs.gov
http://mynasadata.larc.nasa.gov/preview_lesson.php?&passid=40
http://egsc.usgs.gov/isb/pubs/teachers-packets/volcanoes/lesson4/lesson4.html
http://www.geocodezip.com/v2_activeVolcanos.asp
http://ims.er.usgs.gov/gda_services/download?item_id=5199589&quad=Kenai%20B-8&state=AK&grid=15X15&series=Map%20GeoPDF
http://ims.er.usgs.gov/gda_services/download?item_id=5199589&quad=Kenai%20B-8&state=AK&grid=15X15&series=Map%20GeoPDF
http://ims.er.usgs.gov/gda_services/download?item_id=5199594&quad=Kenai%20C-8&state=AK&grid=15X15&series=Map%20GeoPDF
http://ims.er.usgs.gov/gda_services/download?item_id=5199594&quad=Kenai%20C-8&state=AK&grid=15X15&series=Map%20GeoPDF

