Floods
3-5

Flood Science

American
+ Red Cross

Visit the American Red Cross Web site
at www.redcross.org/disaster/masters

LESSON PLAN 1

The Hydrologic Cycle

It is important for children to understand the hydrologic cycle in prepa-
ration for learning the science behind floods and flash floods.

Key Terms and Concepts

condensation infiltration transpiration
evaporation precipitation watershed
hydrologic cycle runoff

Purposes

To give the students an understanding of the hydrologic cycle
through demonstration and illustration

To have students illustrate how the hydrologic cycle and geog-
raphy relate to floods

Objectives

The students will—

» Follow You re the Scientist: Making Rain and You re the Scientist:
Transpiration to demonstrate steps in the hydrologic cycle.

» Understand how the demonstrations illustrate the hydrologic
cycle.

* Discuss what might happen if any part of the hydrologic system
stopped functioning.

»  Write “what if...” science-fiction scenarios about the hydrologic
system. (Linking Across the Curriculum)

» Label the parts of a plant with the aid of You re the Scientist:
Transpiration, to illustrate how transpiration occurs and track the
time of transpiration. (Linking Across the Curriculum)

* Define the word “watershed.”
» Use a map to find watersheds across the state.

* Create illustrations of the watersheds and draw and label the
hydrologic cycle that occurs within them.

* Research and discuss the role the watersheds play in the hydro-
logic cycle.

* Find watersheds in which members of their family have lived.
(Home Connection)

e Research to learn how the water from their homes and school
returns to the hydrologic cycle. (Linking Across the Curriculum)
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Activities
“The Hydrologic Cycle”
“Water and Geography”

TEACHING NOTE To understand the science behind floods and flash floods, it is
important for the students to learn the hydrologic cycle. If your class has already
Floods been introduced to the concept, use this lesson plan as reinforcement or skip the

3 _ 5 lesson.
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Materials

® You're the Scientist: Making
Rain, 1 copy per student

* You're the Scientist:
Transpiration, 1 copy per
student

For each group:

e Large and small pots

¢ Very hot water and cold water

® Ice

e Flashlight

e White flowers (carnations,
Queen Anne's lace) or a stalk
of celery (faster demonstra-

tion)

® Red, blue or green food
coloring

e Water
e Vase

¢ Colored pencils or crayons
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“The Hydrologic Cycle”

SET UP 40 minutes CONDUCT two 30-minute classes

Science: Earth Science and Physical Science

1. To introduce the hydrologic cycle, write the following words
abc on the chalkboard and have the students copy the terms into
their science journals:
condensation

evaporation

precipitation
transpiration

2. Distribute You re the Scientist: Making Rain and You re the Scientist:
Transpiration to teams of students.

TEACHING NOTE Depending on the time available and the abilities of your
students, half the groups could work with the rain demonstration and the other half
with transpiration. Completing the demonstrations as a whole class is another
option.

Wrap-Up

After completing the demonstrations, have the students discuss
their observations and apply the terms of the hydrologic cycle in
nature (Condensation: clouds; precipitation: rain, sleet, snow and hail;
evaporation: rivers, oceans and lakes; transpiration: trees and other plants)

i

Discuss with the class how the terms represent a cyclical system
and explain how the amount of water in the cycle remains the
same at all times.

TEACHING NOTE For all discussion questions, answers will vary, but might include
ideas within the parentheses.

Discuss—

*  What would happen if one part of the hydrologic system stopped
functioning? Explain for each part of the cycle. (If water no longer
evaporated, the groundwater would continue to rise, rivers would
flood their banks, and oceans would rise above the shoreline. If there
were no precipitation, the atmosphere would stay moist, but eventually
the waters on the earth could evaporate and not be replenished. If ice
did not melt, rivers and oceans would shrink, some rivers would dry
up, new snow and ice would accumulate (not melt) throughout the
years, and we could have another ice age.)
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What would happen if more water were suddenly added to the system?
Could the hydrologic cycle keep the system stable? What would need
to occur? (If more water were added to the system, floods would occur
and oceans would rise unless the evaporation and transpiration part of
the cycle also increased in efficiency and the atmosphere could hold
more water longer.)

What would happen if water suddenly disappeared from the system?
What would be the long-term effect? (If water disappeared, there
could be short- and then long-term drought—not enough precipitation
and a lowered water table. Worldwide drought could cause a global
food shortage, could devastate rain forests and eventually could elimi-
nate living things on the earth.)

Linking Across the Curriculum

Language Arts: Writing; Science: Earth Science

Have the students turn their discussion of “What would happen

if...” into science fiction stories based on scientific, hydrologic facts.
Critique the stories for scientific accuracy as well as creativity.

Science: Life Science; Language Arts: Vocabulary

If necessary, distribute another copy of You re the Scientist: Transpiration to
each student. Ask the students to explain the diagrams of their transpiration
experiment and label the anatomy of the plant to illustrate how transpiration
occurs.

the students cut cross sections of the stems to show the phloem
and to gauge the time of transpiration.

b Use the following terms: stoma, phloem and transpiration. Have
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Materials

e Large state map, showing
rivers, streams, ponds, lakes
and other bodies of water

e Construction paper and
markers
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“Water and Geography”

SET UP 5 minutes CONDUCT 30-45 minutes

Science: Earth Science; Social Studies: Geography

L.

Talk with the students about places where they find water in
abc their area: rivers, streams, ponds, lakes or the ocean. Ask

them to define “watershed.” (A watershed is an area of land
from which all of the water that is under it, or that drains
from it, flows to the same place—a river, a lake or even the ocean.) Ask
the students: Do we live in a watershed? (Yes, everyone does.) Do all of
us live in the same watershed? (Answers will vary, depending on where
students’ homes are located.)

. Using a large state map, guide the students to find the watersheds.

Working in small groups, have the students choose a section from the
map and create a large landscape illustration of the watershed. Within
their illustrations students will depict the parts of the hydrologic cycle:
clouds indicate condensation; raindrops equal precipitation; bodies of
water show evaporation; and trees and other plants depict transpiration.

Wrap-Up

Students will present their illustrations to the class, using arrows

within their pictures to illustrate the cyclical motion of the

hydrologic system.

cycle. For example:

] Ask the students to discuss the role their watersheds play in the

1-.*5 2

o 7
,,\@ ensati ﬂ"-‘r
a congaensarion

oI ME T B

3. evaporation
; :

Masters of Disaster® Floods, Flood Science, Lesson Plan 1/The Hydrologic Cycle 5
Copyright 2007 The American National Red Cross



TEACHING NOTE The Environmental Protection Agency (EPA) has an
excellent map of watersheds in the United States with information about
problems and successes in supporting these areas: Surf Your Watershed
at http://cfpub.epa.gov/surf/locate/map2.cfm

Home Connection

‘4
Floods LAY Many students or their families have lived in other
places. Direct them to the Web site entitled Surf Your
3-5 Watershed at http://cfpub.epa.gov/surf/locate/
map?2.cfm to discover the watersheds they have lived in. Have the students
LESSON PLAN 1 talk with their families to find out about the watersheds in which they have
The HydI'Ol Ogl C lived. Which watersheds are in trouble? How? Ask them to share their

information in class.

Cycle

Linking Across the Curriculum

Science: Earth Science; Social Studies: Government
Challenge the students to find out how the water from their
homes and school returns to the water cycle. Invite a representative from
your local government to come and talk with the students about waterlines
and water treatment, or take a field trip to a water treatment plant in your
area or a museum with civil engineering exhibits.
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You're the Scientist:
Making Rain

Page 1 of 2

Name

Directions: Follow the steps below to demon-
strate three major processes in the hydrologic
cycle: evaporation, condensation and precipita-
tion.

What you need:

Adult supervision

1 large and 1 small pot

Very hot water and cold water
Ice

Flashlight

What you do:
1. Fill the large pot with very hot water.
2. Fill the smaller pot with cold water and ice. Hold the pot of cold
water over the pot of hot water.
3. Draw your experiment.

4. Turn off the lights and shine a flashlight under the pot of cold water.

American
Red Cross
YOU'RE THE SCIENTIST: MAKING RAIN
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You're the Scientist:
Making Rain

Page 2 of 2

5. Draw what you observe. Label each part of your observation:
evaporation, condensation or precipitation.

6. Explain how each term relates to the hydrologic cycle.

American
Red Cross
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You're the Scientist:
Transpiration

Page 1 of 3

Name

Directions: Plants have a role in the hydrologic
cycle. Follow the steps below to demonstrate the
process of transpiration.

What you need:

White flower (carnation, Queen Anne’s lace)
Red, blue, or green food coloring

Water

Vase

Colored pencils or crayons

What you do:
1. Fill the vase with water and put several drops of the food coloring
into it.
2. Remove leaves from the flower stem and place the flower in the
vase.
3. Draw the setup of your experiment to illustrate the color of the
water.

American
Red Cross
YOU'RE THE SCIENTIST: TRANSPIRATION
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You're the Scientist:
Transpiration

Page 2 of 3

4. Make your observations every 2 hours, and draw and color what
you observe.

Hour 2 Hour 4

Hour 6 Hour 8

American
Red Cross
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You're the Scientist:
Transpiration

Page 3 of 3

e What happened to the water in the vase?

e What happened to the water that flowed up the stem of
the flower?

5. Explain the term Zranspiration based on your experiment. How does
it relate to the hydrologic cycle?

American
Red Cross

Visit the American Red Cross Web site
at www.redcross.org/disaster/masters

YOU'RE THE SCIENTIST: TRANSPIRATION
Masters of Disaster® Floods, Flood Science, Lesson Plan 1/The Hydrologic Cycle
Copyright 2007 The American National Red Cross




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


