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The giant-sceen film Forces of Natue highlights the awesome powers of the Barand the brilliant, dedicated scientists who
perform valuable and sometimes dangeus work to understand these foes N and to save lives.

The lessons in this guide werdesigned to bring the eal-world issues of natural hazats N as current and impottant as today$
headlines N to students. Each addrsses one or mar of the OfaresO featid in the film N volcanoes, eathquakes, and
tornadoes N and suggests ways to addess local natural hazads. These lessons can be adapted for other grade levels or used
independently of the film. They werwritten and evaluated by educators, and align with the U.S. National Geography
Standards and the National Science Education Standis.

Each lesson combines content and inquiskills in science and geographywith applications for other content agas.
Collectively the lessons dér a variety of integrated content and classom strategies N individual, small goup, discussion,
brainstomming, Intenet reseach, presentation, and moe. Each lesson is constcted with objectives and an assessment
component, and includes extensions and onlinesources for educators and students.

Resouces elated to this film, including these lessons, can be found online at
www .nationalgeographic.com/for cesofnatur e

These lessons aralso online at
www .nationalgeographic.com/xpeditions
www .destinationcinema.com/our_films/fon/fon.asp

Grades6 D 8

Lesson 1: When Natural Hazais BeCOmMe HUMAN DISASIEIS. ... ...uuiiiiiiiiiieiiiiiiee ettt e s Page 1
Lesson 2: Natural Hazaals: Same Fates, Diferent IMPACES. .......c.uviiiiiiiiiiee e Page 8
LeSSON 3: DEAlING VI DISASTEIS. ... .uuuiiiiiiieiee e i ii ittt et e e e e e e e e e e et e e eee e s s e s e bt abeeeeeeaaeeasesaaassstasseeeeaaaeeesssansnsenreees Page 15

Grades 9 D12

LESSON 41 WISTEE TACKING . ... etetee ittt ettt e oottt e 4kttt e 4o skt e e e 1 ab bttt e e anb b bt e e e e bt et e e s annbneee s Page 22
Lesson 5: Eahquakes: A Whole Lot of Quakin® GoiNO ONL............cooviiuiiieieeeeeeeeeeee e n e Page 30
Lesson 6: dlcano Hazards: Describing @ DanQEOUS IMIX........uuuriiiiieeeiiiiiiiiiiiiieeee e e e e e e se st r e e e e e e e s e s snnnnsrneneeaeaaeaes Page 42
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When Natural Hazards Become Human Disasters

Grade Level: 6D8

Eruption of Soufriere Hills, on the Caribbean island of Montserrat, in October 1997. For hundreds of years, the volcano was dormant.

In this activity students will gain a better understanding of natural

events and consider the dangers that natural hazis and natural

disasters pose to humans. Témgh writing, and by gathering and

comparing data, students will examine factors that make hazs

a threat to people. This activitywhich can be adapted for older

students, is a good accompaniment to the giant-sem film Forces

Overview

of Nature. It is suggested that this activity be conducted bedor

students see the film. (For inforation about the film go to

www .nationalgeographic.com/for cesofnatur e.)
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When Soufriere Hills began erupting in 1995, some 1-
islanders found themselves living on a time bomb.

When Natural Hazards Become Human Disasters

Connections to the Cuiculum: Geography Earth science, language s

Connections to the National Geography Standds:
(For infomation about these standals go to

www .nationalgeographic.com/xpeditions/standar ds.)

Grade Level: 6D8

Standad 7: OThe physical mrcesses that shape the pattes of Eath® sufaceO
Standad 15: OHow physical systems fetct human systemsO

Connections to the National Science Education Standar
(For infomation about these standafs go towww .nap.edu/r eadingr oom/books/nses/html )

Grades 5B8 Content StandarD. Earth and Space Science: Sicture of the eath system
Grades 5D8 Content StandarF. Science in Personal and Social Perspectives: Natural hadsr

Time: Will vary; two hours minimum

Materials Requir  ed:

¥ Computer with Intenet access

¥ Pencils, color markers

¥ Chart paper or poster boad

¥ National Geographic Xpeditions maps of the world and the U.S., at
www .nationalgeographic.com/xpeditions/atlas
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Soufriere Hills spewed deadly cascades of ash, gas, &
rocks called Opyroclastic flowsO that raced down the
reaching temperatures as hot as labdéntegrees F

When Natural Hazards Become Human Disasters

Objectives:

Students will:

¥ describe aspects of natural events that posedhts to humans and the impacts of
these events on people, in writing and tbugh discussion;

¥ use scientific vocabulay to summarize esearch about natural hazads; and

¥ compare and discuss theelative dangers posed by taradoes, volcanoes, and
earthquakes (and, possiblyother natural hazads). Grade Level: 6B8

Geographic Skills:

¥ Acquiring Geographic Information
¥ Organizing Geographic Information
¥ Analyzing Geographic Information
¥ Answering Geographic Questions

Suggested Pr ocedur e

Opening:

Introduce the activity by asking for a show of hands to the question, OHave you ever been in a sahenderstom?0 Have
each student write 1) wais or phrases that describe the stor (e.g., dark, loud, windy extremely rainy), and 2) words or
phrases that describe how it made them feel (e.g., sed; soaked, vulnerable, happy to be indoors). Students might compar
their answers briefly with a neighbor and then sharwith the class, either orally or by writing a class list on the bahr

Explain that scientists might describe their feelings about natural hatmmuch as students did about thunderstos, but
scientists use special wds and phrases to accurately describe and measuhazards. Ell students thgQe going to leam about
natural events that pose hazals to people.

Development:
Clarify the tems Onatural hazatO and Onatural disasterO with the definitions at the NaturalHegaorg Web site:
http://naturalhazar ds.or g/discover/index.html

With a neighbor, students should N based on their existing knowledge N list types of natural events (only those generated by
physical processes) that han people, homes, or possessions. They can also list actual events, such asent eathquake. Ask
students to decide which hazakthey consider the OworstO and jot down thesasons.
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Continuing eruptions buried the capital of Moletsiyrezth
Plymouth, under ash, but its population of about 4,00(
was evacuated safely

When Natural Hazards Become Human Disasters

Make a class list of the hazats. Have students vote with a show of hands for the
OworstO type of event. Each student should beppred to defend his or her choice.
Have the class rank the events inaer of severity (Save the list.) Students could also
constuct bar chatts of the natural hazads and the number of students who voted
each as Oworst.O

In small goups, have studentsasearch a natural hazad, perhaps only those featued Grade Level: 6D8

in the Forces of Natue film (tomadoes, volcanoes, and eahquakes) or others, as well
(e.g., blizzards, drought, floods, foest fires, huricanes). (A hazad can be researched
by more than one gioup.) Some Wb sites for eseach are listed under Related Links
(page 6). Ask students to saveompelling first-person descriptions of natural disasters.

Reseach focus questions might include:

¥ Why is this natural event hazadous for people (e.g., consider the &guency and severity of the event, the number
of people affected, whether or not the event can be edicted)?

¥ In what states, countries, oregions does this natural event occur? Is teea spatial patten to the event? Have students map
incidents of the event. For National Geographic Xpeditions maps of the world, the U.S., and eg@o online to
www .nationalgeographic.com/xpeditions/atlas

¥ What words and phrases ae used when studying, describing, and measuring the event? For example,
N Terms for scientists who study the event (e.g., volcanologist, seismologist, melegist)
N How the intensity of, or damage fom, the event is meased (e.g., Modified Mercalli Intensity Scale, Fujita Scale)
N Dif ferent types of an event (e.g., toadoes, waterspouts, dust devils)

¥ How many human casualties (injuries or deaths)eacaused annually by the hazait? What amount of poperty damage
does the hazad cause?

¥ What do scientists understand about this natural event? What do they not yet understand?

On chart paper or poster boad, via a computer pesentation, or in a sharreport, ask each small goup to summarize their
findings to the class. They should describe and illustrate the events as scientists woubdip&ishould answer as many of the
focus questions as possible. Students could alsad aloud first-person accounts.
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An eruption of Soufriere Hills in October 1997 sent asl|

gas skyward.

When Natural Hazards Become Human Disasters
Closing:
Ask the class to vote again for the OworstO natural hazaand to defend or
debate their decisions. Discussion could also focus on common aspects of the
various natural hazads.
In addition, discuss cagers elated to natural hazads. If students will see the Grade Level 6D8
film Forces of Natue, mention that it pofiles volcanologist DrMarie Edmonds,

geophysicist DrRoss Stein, and meteotogist Dr Josh Wurman, who are at the
cutting edge of the science stounding volcanoes, eathquakes, and tonadoes.
Students can also lear about these scientists at the O&@s of NatueO Vb site,
at www .nationalgeographic.com/for cesofnatur e.

Suggested Student Assessment:

Ask students to generate a list of all the things that the natural hadsdiscussed in class have in common (e.g., all can damage
property, endanger people). Ask them to generate another list of things thaeatifferent (or pehaps unique) about the hazais
(e.g., methods of study and mdiction, locations whee events occur or a likely to occuy caused by diferent physical pocesses).

Write a paragraph describing which of the paticular natural hazads discussed would be the most challenging to study or
predict and why

Guidelines for Evaluation:
Evaluate studentsO work based on the amount of detail and accuracy in oral and writteegmtations and on the use oéseach
for each of the following:

¥ Describes aspects of a natural event that pose adht to humans
¥ Describes impacts of natural hazals on people
¥ Uses scientific vocabulgrto summarize eseach about natural hazads

¥ Generates a list of characteristics that natural hazis have in common and characteristics thatedifferent, identifying the
most challenging hazad to study and why

Extending the Lesson:
Have students draw or sketch a first-person account of one of the natural hazaresearched.

After students see the fillRorces of Natue, ask them to vote again for the OworstO type of disadbéd the movie change their
perceptions? Ask them toecall scientific tems or phrases theyecognized in the movie.

. 308>

made possible by: Auto Home Lire part by:

Le
Amica PAGE 5
Forces of Natue L Funded in =
o

4\0 >
INTEGRITY Ynpath



\blcanologistMarie Edmonds

When Natural Hazards Become Human Disasters

Earthweek: Diary of the Planet
www .ear thweek.com

FEMA for Kids
www .fema.gov/kids

Grade Level: 6D8

Franklin Institute Online: Ednforce
www .fi.edu/ear th/ear th.html

National Earthquake Infomation Center
wwwneic.cr  .usgs.gov

National Geographic: Forces of Natue
www .nationalgeographic.com/for cesofnatur e

National Sevee Stoms Laboratoy: Tornadoes . . .Nature® Most \olent Stoms
www .nssl.noaa.gov/INWST  or nado

NaturalHazards.org
www .naturalhazar ds.or g

USA Dday Weather Resowes: drnadoes
www .usatoday .com/weather/r esour ces/basics/twist0.htm

USGS: Wlcano Hazards Pogram
http://volcanoes.usgs.gov

Volcano World
http://volcano.und.nodak.edu
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When Natural Hazards Become Human Disasters

Related National Geographic Activities and Lessons:
National Geographic: Xpeditions Activity N Stomy Stories
www .nationalgeographic.com/xpeditions/activities/07/stor my .html

National Geographic: Xpeditions Lesson N Dealing Wh Disasters
www .nationalgeographic.com/xpeditions/lessons/18/g68/fondisasters.html

National Geographic: Xpeditions Lesson N The Impact of Natural Hazds Around the World
www .nationalgeographic.com/xpeditions/lessons/15/g68/hazar ds.html

National Geographic: Xpeditions Lesson N Natural Hazat Risks in the United States
www .nationalgeographic.com/xpeditions/lessons/15/g68/hazar d.html

National Geographic: Xpeditions Lesson N Natural Hazats: Same Fares, Diferent Impacts
www .nationalgeographic.com/xpeditions/lessons/15/g68/fonhazar ds.html

National Geographic: Xpeditions Lesson N What Happened to Whom?
www .nationalgeographic.com/xpeditions/lessons/07/g68/whatwhom.html
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