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PULSE OF THE PLANET




Theme: 
Planet Water


Title: “Where’s All the Water?”
Overview:

“Water, water everywhere, nor any drop to drink,” so the saying goes.  This phrase is not entirely true everywhere, nor all the time.  This is the “Blue Planet.”  Its name is derived from the abundance of water; however, only a small amount of this water is fresh water.  In addition, a small percentage of the freshwater is immediately available to us.  The distribution of freshwater is not regionally, economically, or culturally even.  This leads to stresses around the globe.

Grade Level: 9-12
Subject Matter:

· Physical Science

· Ecology

· Conservation of Matter
Duration: Three, 50-minute periods
National Standards Addressed:

Physical Science

· Interactions of energy and matter

Life Science

· Interdependence of organisms

Earth and Space Science

· Energy in the Earth System

· Geochemical Cycles
Science in Personal and Social Perspectives

· Personal and community health

· Natural resources

· Environmental quality

· Natural and human-induced hazards

· Science and technology in local, national, and global challenges

Objectives:

By the end of the lesson, the students will be able to:

· Describe and illustrate where the Earth’s global water supply is.

· Illustrate the different percentages of saltwater to freshwater.

· Illustrate the different percentages of types of freshwater.

· Describe the global distribution of freshwater.

· List tensions that arise from lack of even distribution of freshwater.

Materials:

· Handouts

· Computer

· Internet access

· Copies of Pulse of the Planet programs
Procedure:
1. Hook:  Create a slideshow with the following pictures.  Use any order you wish.

a. http://www.wateryear2003.org/en/ev.php-URL_ID=4838&URL_DO=DO_TOPIC&URL_SECTION=201.html
b. http://www.wateryear2003.org/en/ev.php-URL_ID=6015&URL_DO=DO_TOPIC&URL_SECTION=201.html
c. http://www.wateryear2003.org/en/ev.php-URL_ID=5986&URL_DO=DO_TOPIC&URL_SECTION=201.html
d. http://en.wikipedia.org/wiki/Image:Mwamongu_water_source.jpg
e. http://www.novaspace.com/POSTERS/PHOTO/GreatLakes.jpeg
f. http://www.condorjourneys-adventures.com/images/costarica_tabaconhotsprings.jpg 

g. Directions:  Challenge your students to hypothesize as to what the lesson will be about by the pictures in the slides.

i. They must come up with one sentence or a title that describes the different aspects of the lesson.

ii. Ask students for their results.  Optional:  offer a reward to the best results.

2. Where did Earth’s water come from?

a. Write the following question on the board:  “Where did Earth’s water come from?”

b. Have students get out a sheet of paper (or write in their notebooks).

i. Title of notes:  Where did Earth’s water come from?

ii. Instruct them to split the page into three source sections:

1. Pulse of the Planet program 2056:  WATER – Ancient Origins

2. NewScientist.com Research

3. Caltech Research

iii. The three sections/sites listed above offer differing theories on where Earth’s water came from.

c. Play Pulse of the Planet program 2056:  “WATER – Ancient Origins, and, with a projector, display the following websites:  http://space.newscientist.com/article/dn12693-earths-water-brewed-at-home-not-in-space.html (New Scientist website) and http://neo.jpl.nasa.gov/news/news008.html (Caltech website).

d. Play/display programs/websites one at a time and discuss the differing theories on where Earth’s water came from.

e.  Have students summarize the theories in each section of their note sheet.
3. Sources of Earth’s water

a. Play Pulse of the Planet program 2057:  “WATER – Fresh” for the class and an introduction to this portion of the lesson.

i. While the program is playing write the data that Melanie Stiassney mentions.

ii. Point out the shocking lack of available freshwater. 

b. Distribute the handout entitled:  “Sources of Earth’s Water”

c. Have students work on assignment in class.  Computers are necessary.  Students can work in pairs if computers are limited.

d. Discuss the fact that the easily attainable “drinkable” water is in very short supply compared to the rest of the water on this planet.

4. Global Freshwater Distribution and Crisis

a. Transition the attainable freshwater with the world population.  

b. Discuss the further stress that the available fresh water is not evenly distributed around the world.  Ask the class to guess at what type of social, economical, environmental, and health conflicts this would cause.

c. Hand out the take-home quiz:  “Global Freshwater Distribution and Crises.”  

i. Students may work in pairs at computers.

ii. Provide at least one class period for work, and assign the rest as homework.  

iii. Due date:  give a few days to work on it due to its challenge and to give the students time and opportunity to get together outside of class.

d. Before this lesson is over be sure to reconvene with the class and point out some of the more striking realities of water shortage around the globe.

Scroll down for more…

Handout #1 (7 pgs)

Sources of Earth’s Water?

Using the links below, research where Earth’s water is.  Make a pie graph and answer the questions.

Pie Graphs of Earth’s Water:  Make three pie graphs of the various sources of Earth’s water.

        Earth’s Water - Total









       Earth’s Freshwater


Earth’s Fresh Surface Water


For each of the three graphs, use the link from the USGS and show the approximate amounts (in percentages) of Earth’s water.  Be sure to:

· Color code the different water sources

· Label the “pie pieces” with the source of water and the percentage.

Link:

· http://ga.water.usgs.gov/edu/waterdistribution.html
Questions (use the link above to answer):

1. What percentage of water is chemically undrinkable (salt water): _____________

2. What percentage of water is physically undrinkable (frozen): ________________

3. What percentage of water requires drilling to make it obtainable: _________________

4. What percentage of water must be condensed to make it drinkable: ________________

5. What percentage of water is readily available to us immediately: ________________

Global Freshwater Distribution and Crisis

Links/Resources:

· http://news.bbc.co.uk/hi/english/static/in_depth/world/2000/world_water_crisis/default.stm
· http://openlearn.open.ac.uk/mod/resource/view.php?id=293810 http://www.knowh2o.org/site/c.jgLLITOFKtF/b.3454011/k.197B/Global_Water_Resource_Maps_from_Worldmapper.htm 

· Pulse of the Planet program 1833:  ASTROBIOLOGY – Water

· http://www.unesco.org/water/wwap/facts_figures/basic_needs.shtml 

· http://science.howstuffworks.com/h2o1.htm 

· http://news.bbc.co.uk/2/hi/science/nature/755497.stm
· Pulse of the Planet program 2062:  WATER – Distribution
· http://water.org/waterpartners.aspx?pgID=907 

· http://school.discoveryeducation.com/lessonplans/activities/watereverywhere/module.html
Questions:

1. How much freshwater is available to humans:

a. 5%

b. 1%

c. .8%

d. .08%

2. Which of the following is true:

a. One person in 10 does not have access to safe drinking water.

b. One person in five does not have access to safe drinking water.

c. One person in three does not have access to safe drinking water.

d. One person in two does not have access to safe drinking water.

3. If water was distributed evenly across the planet, then we could support _____ x’s the population.

a. 2

b. 5

c. 10

d. 12

4. Which is not a reason behind the ensuing freshwater crisis:

a. Rise in population.

b. Desire for better living conditions.

c. Inefficiency in the way water is used.

d. Pollution

e. All of these are reasons behind the freshwater crisis.

5. As water shortages increase, what source of water are governments turning to more and more:

a. Surface water

b. Lakes and streams

c. Groundwater

d. Glaciers

6. What single compound can no life system go without?

a. Sugars

b. Proteins

c. Water

d. Fats

7. Which is not a possible problem from depleting groundwater supplies:

a. Surface water (lakes, streams, wetlands) will dry out.

b. Springtime glacier melt will increase.

c. Dried-out aquifers can subside (sink down).

d. Salt water can flow into aquifers to replace the depleted freshwater.

e. All are possible problems from depleting groundwater supplies.

8. Irrigation is very wasteful, most of the water is lost to:

a. Evaporation

b. Infiltration (into the soil)

c. Transpiration

d. a and b are correct

e. b and c are correct

f. a and c are correct

9. What is the name of and where is the US’s largest aquifer:

a. Ogallala; South Dakota to Texas

b. Omenhotep; Maine to Georgia

c. Uhohnoway; Oregon to Washington

10. Which of the following depicts the correct order of increasing population size per continent:

a. Asia; Africa; South America; North and Central America

b. North and Central America; South America; Africa; Asia

c. South America; North and Central America; Africa; Asia

d. Africa; Asia; North and Central America; South America

11. Which of the following depicts the correct order of                 increasing population size per continent:

a. Asia; Africa; South America; North and Central America

b. North and Central America; South America; Africa; Asia

c. South America; North and Central America; Africa; Asia

d. Africa; Asia; North and Central America; South America

12. Short answer:  What is the correlation between water and a nation’s economy?

13. More than ____________ of the world’s freshwater supply is contained in seven countries:  United States, Canada, Colombia, Brazil, the Democratic Republic of Congo, Russia, India, China and Indonesia.

a. One quarter

b. Half

c. Two thirds

d. Three quarters

  14.   Why is Mexico City sinking?

e. Earthquakes

f. Aquifer depletion

g. Volcanic activity

h. Frequent rainfall from monsoons

15. What issue is fast becoming a source of contention (war) especially in the Middle East?

a. Water shortage

b. water quality

c. water pollution

d. oceanic water

16. Which continent proportionally contains the most freshwater?

a. North America

b. Africa

c. Europe

d. South America

17. Which continent proportionally uses the most   freshwater?

a. North America

b. Africa

c. Europe

d. South America

e. Asia

18. Which biome contains the most diversity of life:

a. Deciduous Forest

b. Desert

c. Tundra

d. Rain Forest

19.    What is the reason for the answer to #18?

a. Warm climate on the equator.

b. Direct sunlight is the key to life.

c. Plentiful winds circulate fresh air to support photosynthesis and respiration.

d. Water is the key to plentiful and diverse life.

20.  The “United Nations Educational Scientific and Cultural Organization” states that each person ______ liters of clean water a day.

a. 10-20

b. 20-40

c. 20-50

d. 30-50

21.  What is the estimate for how many people daily go without clean water?

a. 100 million

b. 500 million

c. 800 million

d. 1 billion

22. Based on current data what will be the general trend of world population versus availability of fresh water from 1950 to 2050?

a. Population will rise while available freshwater will decline.

b. Population will stay static while available freshwater will decline.

c. Population will decline while available freshwater will increase.

d. Population will increase while available freshwater will stay static.

Additional Resources

Web sites

Meeting Basic Needs – World Water Assessment Programme / Unesco

http://www.unesco.org/water/wwap/facts_figures/basic_needs.shtml
Water: A Shared Responsibility - 2nd UN World Water Development Report, 2006 / Unesco

http://www.unesco.org/water/wwap/wwdr/wwdr2/table_contents.shtml
Learn About the Water Crisis – Water Partners International 

http://water.org/waterpartners.aspx?pgID=907
Fact Sheet on Water and Sanitation – United Nations

http://www.un.org/waterforlifedecade/factsheet.html
Water and the Global Water Crisis -  Play Pumps International

http://www.knowh2o.org/site/c.jgLLITOFKtF/b.3444221/k.D088/Learn_More_About_Water_and_Global_Water_Resources.htm
Water H2o = Life – American Museum of Natural History 

http://www.amnh.org/exhibitions/water/?section=waterresources#
Water Facts (water related disease facts) - Water Partners International 

http://water.org/waterpartners.aspx?pgID=916
Earth’s Water Distribution – USGS

http://ga.water.usgs.gov/edu/waterdistribution.html
World Water Distribution (pie chart) – Environment Agency of Great Britain

http://www.environment-agency.gov.uk/commondata/103196/106426?lang=_e
Water Q & A – USGS – GOOD FOR WATER QUALITY LESSON

 http://ga.water.usgs.gov/edu/mqanda.html 
Water Use in the U.S. – USGS – GOOD FOR WATER QUALITY LESSON

http://ga.water.usgs.gov/edu/wateruse.html
Estimated Water Use in the United States in 2000 (scroll down for maps) - USGS

http://pubs.usgs.gov/circ/2004/circ1268/htdocs/text-total.html
Water resources of the U.S. – USGS

http://water.usgs.gov/
World Water Crisis – World Water Council 

http://www.worldwatercouncil.org/index.php?id=25
Issues: Water: Natural Resources Defense Council 

http://www.nrdc.org/water/default.asp
Water Aid

http://www.wateraid.org/uk/default.asp
The World’s Water (hard data) – The Pacific Institute

http://www.worldwater.org/data.html
Circle of Blue

http://www.circleofblue.org/
Water Quality Information Center – National Agricultural Library http://www.nal.usda.gov/wqic/
World Water Crisis (2000) – BBC Online

http://news.bbc.co.uk/hi/english/static/in_depth/world/2000/world_water_crisis/default.stm
Water Distribution and Uses Issues – The Open University

http://openlearn.open.ac.uk/mod/resource/view.php?id=293810
The World’s Water Supply (graphs, data) – Howstuffworks.com

http://science.howstuffworks.com/h2o1.htm
“Coping With Water Scarcity” (PDF report) – United Nations / Food and Agriculture Organization START HERE FOR QUIZ!!! ON 8/7

ftp://ftp.fao.org/agl/aglw/docs/waterscarcity.pdf
The Water Cycle (chart on global water distribution 1996)  – NASA Earth Observatory

http://earthobservatory.nasa.gov/Library/Water/
“Beyond Scarcity: Power. Poverty and the Global Water Crisis” (Human Development Report 2006) – UNDP

http://hdr.undp.org/en/reports/global/hdr2006/ 

Origin of Water on earth – Wikipedia

http://en.wikipedia.org/wiki/Origin_of_the_world's_oceans
Water Before There was Land – Earthhistory.org

http://www.earthhistory.org.uk/recolonisation/water-everywhere/
Freshwater Ecosystems: Key to Human Health – Nature Conservancy

http://www.nature.org/initiatives/freshwater/strategies/art17249.html
Freshwater Ecosystems – EPA

http://www.epa.gov/bioiweb1/aquatic/freshwater.html
The Freshwater Biome – University of California at Berkeley

http://www.ucmp.berkeley.edu/exhibits/biomes/freshwater.php
Freshwater – UNEP / United Nations Environmental Programme

http://www.unep.org/themes/Freshwater/
The Water Cycle: Freshwater Storage – USGS

http://ga.water.usgs.gov/edu/watercyclefreshstorage.html
Video

Water Issues (various) - Circle of Blue / YouTube

http://www.circleofblue.org/video/index.php#ep4
Water Videos (various – some graphic content) – Play Pumps International 

http://www.knowh2o.org/site/c.jgLLITOFKtF/b.3454013/k.CBDC/Watch_Videos_and_Learn_More_About_Global_Water_Issues.htm
The Miniature Earth  - The Miniature Earth Project

http://www.miniature-earth.com/
Audio

“Water Policy Around the World” – NPR

http://www.npr.org/templates/story/story.php?storyId=6261527
Programming on Water (various) – Science Friday / NPR

http://www.sciencefriday.com/program/archives/200803211
“Living in a Clean and Healthy World” (podcast – subtopic: sanitation) – CDC

http://www2a.cdc.gov/podcasts/player.asp?f=8520
“Safe Drinking Water” (podcast – subtopic: water use in the U.S.) – CDC

http://www2a.cdc.gov/podcasts/player.asp?f=8872
Interactive Graphics

The New York City Water Story (scroll down) – AMNH

http://www.amnh.org/exhibitions/water/?section=waterresources#
Wet in the City – Council for Environmental Education 

http://www.wetcity.org/
Voices of Youth: Water Alert! – Unicef

http://www.unicef.org/voy/wes/
Articles

“Water: Under Pressure” – Nature.com

http://www.nature.com/news/specials/water/index.html
“Health on Tap: The Value of Tap Water” – CDC

http://cdc.gov/ncidod/dpd/healthywater/features/drinking_water_week_07.htm
“State of the Planet, In Graphics” – BBC Online

http://news.bbc.co.uk/2/hi/in_depth/629/629/7056601.stm
“Water Shortage A Global Problem” – BBC Online

http://news.bbc.co.uk/2/hi/science/nature/4796909.stm
Other

10 Ways Kids Can Be Water Friendly – Play Pumps International 

http://www.knowh2o.org/site/c.jgLLITOFKtF/b.3481793/k.2B3/10_Ways_to_Save_Water.htm
The Story of Drinking Water – American Water Works Association 

http://www.drinktap.org/kidsdnn/Portals/5/story_of_water/html/story.htm
Water: A Shared Responsibility (PDF poster) – Unesco / World Water Assessment Programme

http://unesdoc.unesco.org/images/0014/001446/144620E.pdf
Water, Water, Everywhere? (lesson plan) – Discovery Channel Education

http://school.discoveryeducation.com/lessonplans/activities/watereverywhere/
How Big is Your Water Footprint? (calculator) – Partners for the Saskatchewan River Basin 

http://www.saskriverbasin.ca/watchdog/footprint.htm
H2o Calculator – H2o  Conserve / John Hopkins University

http://h2oconserve.org/home.php?pd=index
Water Education Posters (scroll down for water use) – USGS

http://capp.water.usgs.gov/aquiferBasics/index.html
Photos and graphics

Name: Child With Water Jug

URL: http://www.wateryear2003.org/en/ev.php-URL_ID=6000&URL_DO=DO_TOPIC&URL_SECTION=201.html
Caption: A young child carries a pot in Ethiopia.

Credit: D. Roger / Unesco

Name: Child Squatting at Water Bowl

URL: http://www.wateryear2003.org/en/ev.php-URL_ID=4838&URL_DO=DO_TOPIC&URL_SECTION=201.html
Caption: Squatting on the ground in the village of Tienfala, Mali, a child washes his hands in a large bowl.

Credit: D. Roger / Unesco

Name: Waiting for Water

URL: http://www.wateryear2003.org/en/ev.php-URL_ID=6019&URL_DO=DO_TOPIC&URL_SECTION=201.html
Caption: Women and children queue for water on a dusty road in Sri Lanka.

Credit: P. Coles / Unesco

Name: Cracked earth

URL: http://www.wateryear2003.org/en/ev.php-URL_ID=6015&URL_DO=DO_TOPIC&URL_SECTION=201.html
Caption: The ravages of drought in Algeria.

Credit: P.A. Pittet / Unesco

Name: Dried Field

URL: http://www.wateryear2003.org/en/ev.php-URL_ID=5986&URL_DO=DO_TOPIC&URL_SECTION=201.html
Caption: Man walking through a field during a drought.

Credit: UNEP

Name: Watering Hole

URL: http://en.wikipedia.org/wiki/Image:Mwamongu_water_source.jpg
Caption: In Meatu district, Shinyanga region, Tanzania, water most often comes from open holes dug in the sand of dry riverbeds, and it is invariably contaminated.

Credit: Bob Metcalf

Name: Water Pump in Mozambique

URL: http://www.state.gov/g/oes/rls/rpts/85873.htm
Caption: The Millennium Challenge Account, established on January 23, 2004, provides U.S. global development assistance through the Millennium Challenge Corporation (MCC) to reduce poverty through sustainable economic growth. The water pump, seen here in rural Mozambique, is one of the fruits of this project. 

Credit: U.S. State Dept. 

Name: Double Earth

URL: http://upload.wikimedia.org/wikipedia/commons/1/1c/BlueMarble-2001-2002.jpg
Caption: Water covers about 70% of the Earth's surface.

Credit: NASA

International Year of Freshwater Photo Library – Unesco

http://www.wateryear2003.org/en/ev.php-URL_ID=2730&URL_DO=DO_TOPIC&URL_SECTION=201.html
Special thanks to the following scientists for their help with this project:
Pulse of the Planet Programs: #2056 “Water: Ancient Origins,” #2057 “Water: Fresh,” #2062 “Water: Distribution”

Melanie Stiassney 

Axelrod Research Curator 

Department of Ichthyology 

American Museum of Natural History

Pulse of the Plant Programs: #1833 “Astrobiology: Water”

Chris MacKay

Research Scientist

NASA Ames Research Center

Pulse of the Planet Programs: #309 “California Water: Storage”

Carl Boronkay

General Manager

Metropolitan Water District of Southern California

*Information current at the time of interview
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Name: Double Earth

Credit: NASA
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