L esson:4

Twister Tracking

Grade Level: 9-12

Doppler trucks gather storm data in New Mexico.

In this activity students will use a database to learabout, organize,

and compare tomadoes in their home state and aosss the county.

This activity can be conducted either befror after students view the

giant-screen film Forces of Natue. (For information about the film go

to www .nationalgeographic.com/for cesofnatur e.)

Overview
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ThunderstorraxasT

Twister Tracking

Connections to the Cuiculum: Geography Earth science

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

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

N Grade Level: 9-12
Standad 1: OHow to use maps and other geographiepresentations, tools,

and technologies to acqui, process, and eport information

from a spatial perspectiveO
Standad 7:  OThe physical mrcesses that shape the pattes of Eath® sufaceO
Standad 17: OHow to apply geography to interget the pastO
Standad 18: OHow to apply geography to interget the present and plan for the futleO

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

Grades 9D12 Content Standak F: Science in Personal and Social Perspectives: Natural and human-induced hdgar
Time: Two to three hours

Materials Requir  ed:

¥ Computer with Intenet access

¥ Pencils or markers

¥ Graph paper or computer pogram for constucting graphs and tables

¥ Handout (or transpaency) of the map OAnnual verage Number of Stong-Violent (F2DF5)dFnadoes, by State,
in the U.S., 1950019950 (fter page 28)

¥ Outline map of counties in your state

¥ National Geographic Xpeditions maps of the U.S., abww .nationalgeographic.com/xpeditions/atlas
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Tornado touching down near Aberdesta, South Dak
June 23, 2002

Twister Tracking

Objectives:

Students will:

¥ apply aspects of tonado science, including the Fujita scale;

¥ demonstrate skills in seahing a database to answer questions; and

¥ analyze data on chats and maps, comparing tanadoes in their state to other states.

Grade Level: 9-12

Geographic Skills:

¥ Asking Geographic Questions

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

Suggested Pr ocedur e

Opening:
Note: This opening may vay, depending on your communitglbr stateexperiences with taradoes, or whether or not students
have seen the giant-seren film Forces of Natue. To set the stage for the activityou could have students:

¥ Review the ONational Geographic: Foes of NatueO Wb site atwww .nationalgeographic.com/for cesofnatur e

¥ Take the National Geographic Weather Wizard quiz on tornadoes at
http://magma.nationalgeographic.com/ngexplor er/0401/games/game.cgi

¥ Check out an animated Quick Flick on taadoes at
http://magma.nationalgeographic.com/ngexplor er/0401/quickflicks/index.html

Ask each student to write a list dd@rnado Knowns and UnknownsO KN things they think they know aboutrtadoes, and things
about tomadoes they would like to lear. Students might briefly compar their lists with a neighbarthen as a class shas their
lists orally or on the boad; this will help detemine their level of understanding and clafy any questions.

Tell students that they will be working in g@ups to reseach and display actual tonado data. 1 set this up, ask:
¥ What factors can contribute to the fanation of a tomado?

¥ Do tomadoes occur in our state? Axthey moe likely to occur in our state than in others? Wherare they likely to occur?
When might they occur?

¥ Why are some tonadoes moe destuctive than others?

¥ How do atmospheric scientists study tmdoes? (If students have seen the giantesn film Forces of Natue,
methods of tonado chasers like DrJosh Wurman might be discussed. For infaration about the film go to
www .nationalgeographic.com/for cesofnatur e.)
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Supercell storexas T

Twister Tracking

Tell students that one impdant way in which scientists classify toadoes is by
their estimated foce, based upon damage obsered. Intioduce the Fujita scale,
which measues and ranks tonadoes. Students can learabout the scale at
www .ncdc.noaa.gov/oa/satellite/satelliteseye/educational/fujita.html

(National Climatic Data Center).

Grade Level: 9-12

Development:

In groups of two to fouy students will investigate the seanable Stom Events Database at

www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~stor ms . (The database is maintained by the National Climatic

Data Center They will etrieve some of their statemado data, then constuct chats of the data. Because this database is

comprehensive, give students parameters for their sely for example:

¥ Select their own state.

¥ Set a OBegin DateO in the past 10 years or fewEor states with few taradoes, retrieve data for moe years.)

¥ Use default OEnd DateO or setexent date.

¥ Select OallO counties.

¥ Select OtaradoesO for OEventpe.O

¥ Search for tomadoes OF2 and Highdd (For states with few toadoes, students can choose another state wlaghey rason
more tomadoes might occuror search for OallO taadoes in their own state.)

¥ Click OList Stars.O

Note: If a single tonado occured in more than one countythe database lists all counties in which it ocaed in the OLocation
or CountyO column.

Once groups have etrieved the data, assign each gup a different way to oganize and analyze their tonado data:

¥ Create a bar chat of total tomadoes, by year (e.g., all tonadoes in the past 10 years).

¥ Create a bar chat of tornadoes, by Fujita scale ranking.

¥ Create a bar chat of total tomadoes, by month.

¥ Create a bar chat of tornadoes by time of day (by the houror in blocks of hours).

¥ Create a bar chat or other graphic to depict casualties, mperty damage, or other characteristics.

¥ Create a map showing the county or location of each teado (by Fujita scale ranking or number of casualties, if apmpriate).

As they complete their task, tell each gup to analyze their esults and write one or two descriptive statements about thesults.
(e.g., The most taradoes occured in 1998. There were fewer F3 than F2 tanadoes. Mot tomadoes occured in spring than
in other seasons. Therwere more aftemoon than moning tornadoes. Moie tomadoes occured in the westen part of the state.)

These analyses can be shed (as scientists do) via brief gup presentations and with summarstatements written on the bodr
Each gioup® findings will have added to the understanding of the ergigroup. Explain to students that they have collectively
constucted a set of (pobable) Odrnado TuthsO for their state.
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June 24, 2002, near AberdeentsSd\fthrbaith of
an F4 tornado

Twister Tracking

Closing:

Show students the map OAnnualé&rage Number of Stong-Violent (F2DF5)dFnadoes,

by State, in the U.S., 198 91995.0 Ask:

¥ How does our state compag to others, tonado-wise?

¥ Does our state have many or few toadoes?

¥ What states have the most taadoes, on average?

¥ Does this data mean that each state will have the number ofrtadoes indicated on Grade Level: 9-12
the map evey year (e.g., Bxas will have 29 and Colorado will have 2)?

¥ How would you describe the spatial patter of tornado events in the U.S.?

¥ Does Drnado Alley live up to its name, accating to this map?

Suggested Student Assessment:
Retrieve data for a single year of F2DF5 twadoes in the U.S. fom the Stom Events Database
(www4.ncdc.noaa.gov/cgi-win/wwecgi.dlI?wwevent~stor ms). Print out the data for students. Give each student
a U.S. outline map (can be found online avww .nationalgeographic.com/xpeditions/atlas ). Students shoulgbut the
data for the Osingle yearO on the outline map. Ask students tefcdly study and compae their map with the map OAnnual
Average Number of Stong-Violent (F2DF5)dFnadoes, by State, in the U.S., 19891995,0 then write answers to these questions:
¥ Does the number of taradoes in this one-year period OfitO the annual average number ofidoioes nationwide? State-by-state?
¥ Did tornadoes occur in this year in a similar spatial pattaf
¥ Based upon the patters displayed in your map, can you pedict in which states the highest number of tmdoes might occur

in the following year? (Students can check their estimate online in the database.)

Guidelines for Evaluation:

Evaluate students® work based on the amount of detail and accuracy in oral and writtesgmtations and on the use oéseach
for each of the following:

¥ Applies the Fujita scale to classify toadoes

¥ Uses a database to gather infanation, create bar chats and a map, and to ask and answer questions about ttadoes

¥ Analyzes and compaes tonadoes in their state with other states

¥ Predicts tonadic occurences, based on collected data

Extending the Lesson:
Ask students to find out why some toadoes cause ma loss of life and damage than others.

In the Stom Events Database, have students examinefeliént Event fipes (hail, diought, snow and ice, etc.) in their state.
Which type of event caused the most pperty damage (or coop damage, loss of life, or injuy) in their state for the mostecent
year of recorded data? Students could consict tables, chats, or maps of events.

The U.S. has mar tomadoes annually than any other counyr Ask students why that is so. Then ask students to find data and
descriptions of tonadoes in other countries oragions. Do these other countries oegions shae any similarities with the agas

of the U.S. whee tomadoes ar more likely to occur? Ae there different names for tonadoes in other egions?

Ask students toeseach the reasons that their state has few or many tadoes annually
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Meteorologisg@shuvthan

Twister - Tracking

National Climatic Data Center: Stan Events Database
www4.ncdc.noaa.gov/cgi-win/wwecgi.dll?wwevent~stor ms

National Geographic: Forces of Natue

www .nationalgeographic.com/for cesofnatur e

Grade Level: 9-12

National Geographic: Brnadoes Quick Flick
http://magma.nationalgeographic.com/ngexplor er/0401/quickflicks/index.html

National Geographic: Weather Wizard Game
http://magma.nationalgeographic.com/ngexplor er/0401/games/game.cgi

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

Scholastic Weather Watch: Drnadoes
http://teacher  .scholastic.com/activities/wwatch/tor nado/index.htm

Tornado Pmoject Online
www .tor nadopr oject.com

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

Why Files: Wister N The Brnado Story
http://whyfiles.or g/013tor nado/index.html
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Twister - Tracking

Related National Geographic Activities and Lessons:
National Geographic: Xpeditions Lesson N Edhquakes: A Whole Lot of Quakin® Goin® On!
www .nationalgeographic.com/xpeditions/lessons/07/g912/fonquakes.html

National Geographic: Xpeditions Lesson Ndarnadoes and €chnology
www .nationalgeographic.com/xpeditions/lessons/15/g912/tor nadotech.html

National Geographic: Xpeditions Lesson N ®lcano Hazards: Describing a Dangeous Mix
www .nationalgeographic.com/xpeditions/lessons/07/g912/fonvolcano.html

National Geographic: Xpeditions Lesson N WhasQJp With the Weather?
www .nationalgeographic.com/xpeditions/lessons/07/g912/weather html

CrediMapMdnualérage Number of \Attemg(F2DéiSlatioes, by State,.8) 1850D19950 from the National Climatic Data Center
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