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Conservation: Fresh Water Resources









	Student’s Name: ____________________

	Assignment: _____________

	Level: ________














	 

	Level 1

	Level 2

	Level 3

	Level 4




	Understanding Concepts

	Demonstrates a limited understanding of concepts. Requires teacher intervention

	Demonstrates a basic understanding of concepts. Requires little teacher intervention

	Demonstrates a good understanding of concepts. Requires no teacher intervention

	Demonstrates a thorough understanding of concepts. Requires no teacher intervention




	Analysis & Application of Key Concepts

	Limited application and interpretation in activity responses

	Basic application and interpretation in activity responses

	Good application and interpretation in activity responses

	Strong application and interpretation in activity responses




	Creativity & Imagination

	Limited creativity and imagination applied in projects and activities

	Some creativity and imagination applied in projects and activities

	Satisfactory level of creativity and imagination applied in projects and activities

	Beyond expected creativity and imagination applied in projects and activities




	Application of Own Interests

	Limited application of own interests in independent or group environment

	Basic application of own interests in independent or group environment

	Good application of own interests in independent or group environment

	Strong application of own interests in independent or group environment








	STRENGTHS:
	WEAKNESSES:
	NEXT STEPS:
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Teacher Guide

Our resource has been created for ease of use by both TEACHERS and STUDENTS alike.
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Introduction

Our resource provides ready-to-use information and activities for remedial students in grades five to eight. Written to grade and using simplified language and vocabulary, SCIENCE & SOCIAL STUDIES concepts are presented in a way that makes them more accessible to students and easier to understand. Comprised of reading passages, student activities and overhead transparencies, our resource can be used effectively for whole-class, small group and independent work.

How Is Our Resource Organized?

STUDENT HANDOUTS

Reading passages and activities (in the form of reproducible worksheets) make up the majority of our resource. The reading passages present important grade-appropriate information and concepts related to the topic. Embedded in each passage are one or more questions that ensure students understand what they have read.

For each reading passage there are BEFORE YOU READ activities and AFTER YOU READ activities.

•   The BEFORE YOU READ activities prepare students for reading by setting a purpose for reading. They stimulate background knowledge and experience, and guide students to make connections between what they know and what they will learn. Important concepts and vocabulary are also presented.

•   The AFTER YOU READ activities check students’ comprehension of the concepts presented in the reading passage and extend their learning. Students are asked to give thoughtful consideration of the reading passage through creative and evaluative short-answer questions, research, and extension activities.

Hands-On Activities are included to further develop students’ thinking skills and understanding of the concepts. The Assessment Rubric (page 4) is a useful tool for evaluating students’ responses to many of the activities in our resource. The Comprehension Quiz (page 48) can be used for either a follow-up review or assessment at the completion of the unit.

PICTURE CUES

Our resource contains three main types of pages, each with a different purpose and use. A Picture Cue at the top of each page shows, at a glance, what the page is for.
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	Teacher Guide
• Information and tools for the teacher
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	Student Handouts
• Reproducible worksheets and activities



	[image: Images]
	Easy Marking™ Answer Key
• Answers for student activities







EASY MARKING™ ANSWER KEY

Marking students’ worksheets is fast and easy with this Answer Key. Answers are listed in columns – just line up the column with its corresponding worksheet, as shown, and see how every question matches up with its answer!
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Bloom’s Taxonomy
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	BLOOM’S TAXONOMY: 6 LEVELS OF THINKING




	*Bloom’s Taxonomy is a widely used tool by educators for classifying learning objectives, and is based on the work of Benjamin Bloom.





Our resource is an effective tool for any SCIENCE & SOCIAL STUDIES PROGRAM.

Bloom’s Taxonomy* for Reading Comprehension

The activities in our resource engage and build the full range of thinking skills that are essential for students’ reading comprehension and understanding of important science & social studies concepts. Based on the six levels of thinking in Bloom’s Taxonomy, and using language at a remedial level, information and questions are given that challenge students to not only recall what they have read, but move beyond this to understand the text and concepts through higher-order thinking. By using higher-order skills of applying, analysing, evaluating and creating, students become active readers, drawing more meaning from the text, and applying and extending their learning in more sophisticated ways.

Our resource, therefore, is an effective tool for any Science & Social Studies program. Whether it is used in whole or in part, or adapted to meet individual student needs, our resource provides teachers with essential information and questions to ask, inspiring students’ interest, creativity, and promoting meaningful learning.



Vocabulary










	aquifer

	drought

	greenhouse gas

	precipitation




	atmosphere

	evaporation

	hydroelectric

	rainwater harvesting




	climate change

	fossil fuels

	ice

	runoff




	condensation

	fossil water

	ice berg

	salt water




	conservation

	fresh water

	irrigation

	unsustainable




	desalination

	gray water

	melt

	water cycle




	drip irrigation

	greenhouse effect

	molecule

	water vapor
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What Is Fresh Water?










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Ocean water is called fresh water if it is not polluted.



	 
	 
	TRUE
	FALSE



	 
	b)
	Most of Earth’s water is in rivers.



	 
	 
	TRUE
	FALSE



	 
	c)
	Snow is a form of precipitation.



	 
	 
	TRUE
	FALSE



	 
	d)
	Water can be a solid, a liquid, or a gas.



	 
	 
	TRUE
	FALSE



	 
	e)
	Animals cannot live without water.



	 
	 
	TRUE
	FALSE












	2.
	Complete each sentence with a word from the list. Use a dictionary to help you.













	evaporation
	condense
	ice
	melt
	vapor










	a)
	Solid water is called _______________.



	b)
	Water in the atmosphere is called water _______________.



	c)
	When water _______________s, it changes from solid to liquid.



	d)
	Dew forms on the grass when water in the air _______________s.



	e)
	_______________ moves water from the ocean to the atmosphere.
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What Is Fresh Water?
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A Water Cycle

When we say water is fresh, it just means it is not salty, like water in the ocean. When used to describe water, the word fresh has a different meaning than when it is used to describe vegetables. Fresh vegetables are not rotten, but fresh water is not salty. So water could be fresh but still not fit to drink.

Water is all around you. It is on Earth’s surface, deep in the Earth, in the air, and inside you. Like most living things, you are mostly water.

People have some very important needs that can only be satisfied by fresh water. We must have fresh water to drink because our bodies need it to carry out all the reactions and processes in every one of our cells. Only fresh water can be used to water crops and other plants. Many fish and other forms of life can only live in fresh water.
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	Describe two things that fresh water is used for. Be sure only fresh water and not salt water or other liquids could be used for these purposes.
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What Is Fresh Water?


Water takes three basic forms: solid, liquid, and gas. Solid water is called ice or snow; liquid water is just called water, and water as a gas is called water vapor. You have seen solid and liquid water, but you cannot see water vapor. It is all around you though, mixed with the other invisible gases in the air. All three of these forms of water exist at temperatures not far from the temperature of the place you are in right now. This seems reasonable, but it is really very unusual for a material to exist in all three states in such a small temperature range.

Because the three forms of water are all present at everyday temperatures, water can easily change from one form to another. The diagram on page 8 shows the ways in which water changes form. These changes take water around in a kind of circle, called the water cycle. This is a continuous process with no beginning or end. Let’s follow a drop of water through this cycle.

A drop of water leaves the ocean to become a gas. This is called evaporation. The molecules of water vapor mix with the air. As the air rises, it cools, and this causes the water vapor to change back to drops of liquid water. This is called condensation. You have seen these little drops of water in the sky. They are what clouds are made of. When these drops join to form bigger drops, they fall as rain. If it is cold enough they may change into solid water and fall as snow or hail. Snow, hail, and rain are all forms of precipitation. When snow and ice melt, they change back to liquid water and run down the sides of mountains and hills into streams and rivers and finally back to the ocean. This is called runoff. But remember, this is a cycle, and so some of that water running into the ocean will soon be back in the sky.
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What Is Fresh Water?










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these is sure to contain fresh water?
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	A
	a lake
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	B
	a river
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	C
	a bay
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	D
	an ocean



	 
	b)
	Fresh water is water that does not contain:
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	A
	ice
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	B
	salt
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	C
	mud
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	D
	pollution



	 
	c)
	During which part of the water cycle does water change from gas to liquid?
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	A
	condensation
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	B
	evaporation



	 
	 
	[image: img]
	C
	precipitation
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	D
	runoff











	2.
	The water cycle does not have a beginning or an end; it just repeats again and again. That is why it is called a cycle. Begin with the part of the water cycle called “runoff” and show three other steps in the cycle in the order they occur.



	 
	1.
	runoff



	 
	2.
	 




	 
	3.
	 




	 
	4.
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What Is Fresh Water?








	3.
	Answer the questions in complete sentences. Fresh water is present on Earth in each of the three states of matter. Name each of the three states in which fresh water can exist. After the name of each state, describe one place on, under, or above Earth’s surface where fresh water exists in that state.



	 

	a)

	 




	 

	b)

	 




	 

	c)

	 





Extensions & Applications


An unlabeled diagram of the water cycle is shown below.

[image: Images]

Show the processes in the water cycle by completing the diagram.







	a)

	Draw the arrows that show the movement of water in the water cycle.




	b)

	For each arrow, write the name of the process indicated by the arrow.
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Where Is Fresh Water?










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Most of Earth’s fresh water is frozen.



	 
	 
	TRUE
	FALSE



	 
	b)
	Ocean water is fresh water if it is not polluted.



	 
	 
	TRUE
	FALSE



	 
	c)
	Most liquid fresh water is underground.



	 
	 
	TRUE
	FALSE



	 
	d)
	Air contains some water.



	 
	 
	TRUE
	FALSE



	 
	e)
	Wells never go dry if they are sunk deep enough into the ground.



	 
	 
	TRUE
	FALSE















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Where is most of Earth’s fresh water?



	 
	 
	[image: img]
	A
	in lakes
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	B
	in rivers
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	C
	underground
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	D
	in polar ice caps



	 
	b)
	What is an aquifer?
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	A
	a method of irrigation
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	B
	an underground layer of water
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	C
	a heavy rainstorm
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	D
	water frozen in a glacier



	 
	c)
	What is the approximate ratio of salt water to fresh water on Earth?
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	A
	1 salt to 40 fresh
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	B
	1 salt to 3 fresh
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	C
	3 salt to 1 fresh
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	D
	40 salt to 1 fresh
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Where Is Fresh Water?
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Can you picture 1000 drops of water? This much liquid water would be about one-quarter of a cup or about as much as you could hold in your cupped hands. Suppose 1000 drops of water came together from all the many places on Earth where water is located. If these drops were chosen randomly, the chances are that 975 of the drops would be salt water from the ocean, and only 25 would be fresh water that you could use to drink or water your garden.

If you tried to drink those 25 drops, you would first have to melt about 17 of them. That is how many would have come from ice and snow at the North and South Poles. The remaining 8 drops would have come mostly from underground. Only one-tenth of one drop would have come from surface water in lakes and rivers. One-hundredth of one drop would have come from water vapor in the air.

To put the availability of drinkable water another way, there is 10,000 times as much water in the world that is undrinkable or hard to get than there is water that is safe to drink and easy to get. The diagram above also shows how Earth’s water is distributed.

When people can’t get enough fresh water from lakes and rivers, they usually get it from underground. This water is pumped up from wells. Wells that are not very deep get water that is near the surface. This water is replaced by water that seeps down from the surface when it rains or snows.
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	Explain why most of Earth’s fresh water is difficult to use for drinking or watering crops..



	




	







There is also water very deep in the ground in layers called aquifers. This water is sometimes called fossil water because it has been there for a very long time and because it takes hundreds or thousands of years to seep down. When this water is pumped up from deep wells, it is often removed faster than it is replaced. This is called unsustainable use of water.
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Where Is Fresh Water?










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	The Great Lakes in the United States and Canada contain fresh water.



	 
	 
	TRUE
	FALSE



	 
	b)
	Most of Earth’s fresh water is in the atmosphere.



	 
	 
	TRUE
	FALSE



	 
	c)
	Precipitation is about equal to evaporation, worldwide.



	 
	 
	TRUE
	FALSE



	 
	d)
	Some farmers rely on rainwater alone to water their crops.



	 
	 
	TRUE
	FALSE



	 
	e)
	Most of Earth’s water is either hard to get or too salty to drink.



	 
	 
	TRUE
	FALSE













	2.

	The list below shows six places on Earth where fresh water is found. Show how the amounts of water in these places compare with each other by writing a number 1 in the place with the most water, a 2 in the place with the second-most water, and so forth, until you write a 6 in the place with the least water.




	 
	__________________
	Lakes



	 
	__________________
	Rivers and streams



	 
	__________________
	The atmosphere



	 
	__________________
	Underground aquifers



	 
	__________________
	Polar ice caps



	 
	__________________
	Swamps
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Where Is Fresh Water?








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain what is meant by “unsustainable” use of underground water.



	 
	 
	 




	 
	 
	 




	 
	b)
	Why is water in deep aquifers called “fossil water?”



	 
	 
	 




	 
	 
	 





Extensions & Applications

Rough Draft Worksheet










	The pie chart below shows how much of Earth’s water is fresh and how much is salty.

[image: Images]

	 
	Draw another pie chart to show how much of Earth’s fresh water is frozen and how much is liquid.

 
 
 
 
 
 


	 
	Only about 1% of Earth’s liquid fresh water is on the surface where it is easy to get. Draw one more pie chart to show how surface fresh water is divided among lakes, swamps, and rivers.

  
 
 
 
 






See Page 41 for Final Version Worksheet.
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How Climate Change Can Affect Fresh Water










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Earth’s average temperature is getting warmer.



	 
	 
	TRUE
	FALSE



	 
	b)
	The greenhouse effect explains how plants use sunlight to make food.



	 
	 
	TRUE
	FALSE



	 
	c)
	Carbon dioxide is a greenhouse gas.



	 
	 
	TRUE
	FALSE



	 
	d)
	Ice caps at the North and South Poles are fresh water.



	 
	 
	TRUE
	FALSE



	 
	e)
	Polar ice caps are getting larger.



	 
	 
	TRUE
	FALSE



	 
	f)
	Ocean levels are rising.



	 
	 
	TRUE
	FALSE



	 
	g)
	Rising temperature causes water to evaporate more slowly.



	 
	 
	TRUE
	FALSE



	 
	h)
	Using gasoline as a fuel releases greenhouse gases.



	 
	 
	TRUE
	FALSE

















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	All of these are fossil fuels, except :
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	A
	oil
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	B
	coal
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	C
	wood
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	D
	natural gas



	 
	b)
	Where is most of Earth’s fresh water?
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	A
	in lakes
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	B
	underground
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	C
	in the oceans
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	D
	in polar ice caps
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How Climate Change Can Affect Fresh Water
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You may have heard of the greenhouse effect. It is the greenhouse effect that makes the inside of a greenhouse warm enough to grow flowers and vegetables when it is snowing outside. Sunlight passes easily through the greenhouse windows and warms the soil inside. The warm soil gives off heat, but heat does not pass through the glass as easily as the light did. The result is a higher temperature inside than outside.

The planet Earth also has a greenhouse effect. Some of the gases in the atmosphere act like the glass in greenhouse windows. These gases are called greenhouse gases. They let sunlight in, which warms the Earth, but trap some of the heat the Earth gives off. So the greenhouse effect is a good thing. Without it, Earth would be too cold to support life.

But Earth may be in for too much of a good thing. The greenhouse effect is becoming greater, and Earth is becoming warmer. This is because people have been burning a lot of fossil fuels (coal, oil, and natural gas) over the past 100 years. When fossil fuels burn, some of the products are greenhouse gases.
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	When a car is left in the sun with the windows closed, the inside gets hotter than the outside temperature. Explain how this happens in terms of the greenhouse effect.
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How Climate Change Can Affect Fresh Water


When Earth’s temperature rises, it affects all other parts of the climate, such as wind, precipitation, and air pressure. Some of the changes scientists can predict and some they cannot. They know what is going to change, but they often don’t know how climate will change, how much it will change, or which parts of the world will be affected most.

This is what is known: The average temperature of Earth is increasing and will continue to increase for at least several decades. As temperatures rise, more and more of the fresh water that is now ice will melt. Most of this frozen water is near the North and South Poles, where it is in the form of ice and snow. Some of the ice is floating on the ocean, and some of it is in glaciers. So the total amount of liquid fresh water on Earth will increase. Most of it will run into the oceans, so the total amount of salt water will also increase. This will cause ocean levels to rise, causing problems for people living in low-lying coastal areas.

Higher temperatures will cause more evaporation of water from land and water. In hot, dry areas where water is scarce, it will become even scarcer. Average rainfall for the whole planet will also increase.

What is not known: It is not known how climate change will affect the distribution of fresh water on Earth. It is likely that some places with more water than they need will get even more, and places that don’t have enough will have even less.

One coming change that cannot be predicted very well is how the path of ocean currents will change. Changes in currents will cause changes in the temperatures, rainfall, and wind direction for areas near oceans. It has also been suggested that storms, like hurricanes, might become more violent and more frequent.

To sum it up: Climate change is definitely happening. This change will increase the amount of fresh water. Some places on Earth will have more fresh water and some will have less, but it is too soon to know who will get more water and who will get less.
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How Climate Change Can Affect Fresh Water










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	As temperature rises, loss of surface water increases because of increased:
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	A
	condensation.
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	B
	evaporation.
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	C
	precipitation.
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	D
	runoff.



	 
	b)
	Which correctly describes the greenhouse effect?
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	A
	Heat comes in and light escapes.
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	B
	Light comes in and heat escapes.
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	C
	Heat comes in and light is trapped.
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	D
	Light comes in and heat is trapped.



	 
	c)
	What would Earth be like if it had no greenhouse effect?
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	A
	The temperature would be too cold to support life.
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	B
	All places would have a perfect climate.
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	C
	The temperature would be the same everywhere.
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	D
	Winter and summer weather would be the same.











	2.
	Earth’s climate is changing and will probably continue to change for several decades. Show how climate change will affect each characteristic of Earth by writing “Increase” or “Decrease” in the blank spaces after each characteristic.



	 
	a)
	Average temperature ___________________



	 
	b)
	Sea level ___________________



	 
	c)
	Amount of ice at the North and South Poles ___________________



	 
	d)
	Amount of liquid fresh water ___________________



	 
	e)
	Amount of liquid salt water ___________________
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How Climate Change Can Affect Fresh Water








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe one way that Earth’s climate is going to change that can be easily predicted.



	 
	 
	 




	 
	 
	 




	 
	b)
	Describe one way that Earth’s climate is going to change that is difficult to predict. The uncertainty can be about which way the change will take place or which places will be affected or both.



	 
	 
	 




	 
	 
	 





Extensions & Applications

The greenhouse effect is a very important factor in determining the climate on the planet Earth.








	 
	a)
	Explain why the moon has no greenhouse effect.



	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	b)
	Explain how the greenhouse effect causes higher temperature. Give a general explanation that could apply to either a greenhouse where plants are grown or to the planet Earth.
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How The Amount Of Fresh Water Could Change










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	When fresh water becomes scarce, people will start using salt water.



	 
	 
	TRUE
	FALSE



	 
	b)
	An aquifer is a source of surface water.



	 
	 
	TRUE
	FALSE



	 
	c)
	Most liquid fresh water is in rivers.



	 
	 
	TRUE
	FALSE



	 
	d)
	Some farmers use underground water to irrigate crops.



	 
	 
	TRUE
	FALSE



	 
	e)
	Increase in Earth’s population will make water shortages worse.



	 
	 
	TRUE
	FALSE



	 
	f)
	Climate change could cause both droughts and floods.



	 
	 
	TRUE
	FALSE












	2.
	Use the words in the list to answer each question. Use each word only once.














	underground
	irrigation
	rainfall
	unsustainable
	fresh
	salt










	a)
	Climate change will provide people living near glaciers with more _______________ water.



	b)
	The two ways that crops are watered is by _______________ or by _______________.



	c)
	Most liquid fresh water is located _______________.



	d)
	As the amount of water flowing into the ocean from rivers increases, Earth will have more _______________ water.



	e)
	Pumping water out of the ground faster than it seeps in is _______________ water use.
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How The Amount Of Fresh Water Could Change










	As climate changes, many people will see a change in the amount of water available to them. Remember that most people either get their fresh water from the surface or from underground.

	 
	[image: Images]
An Aquifier

	 




First we will look at changes in surface water. This is water in rivers, lakes, and reservoirs. This water can come from precipitation or from melting snow and ice. As the climate changes, the rainfall pattern around the world will change. Some places will get more and some will get less, but these changes are hard to predict. People living in places that get less rainfall will have to learn to deal with droughts. People who live in places that get more rainfall will have to learn to deal with floods.

We know that higher temperatures will cause more evaporation. This will cause an increased loss of water from lakes and reservoirs. Higher temperatures will also cause more ice and snow to melt in places like Canada and Russia. This will give people in these countries more fresh water, but these are the very places that already have more than they need.
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	Explain why rising temperature will require farmers to use more water to grow crops.
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How The Amount Of Fresh Water Could Change


People who cannot depend on precipitation for their fresh water usually get the water they need from underground. Underground water near the surface is quickly replaced by precipitation. If rainfall decreases in an area, people will get less water from shallow wells. Rising temperatures will also cause evaporation of water from the soil, making water near the surface less plentiful.

Fresh water is also located deep underground in layers called aquifers. Many people use deep wells to draw water from aquifers. Water in aquifers is replaced very slowly because it can take hundreds or thousands of years for surface water to seep down to the aquifers. This is because the aquifers are very deep and because the aquifers are often under layers of rock. When people take water from an aquifer faster than it is being replaced, they are creating a problem that they will have to face in the future when the aquifer is pumped dry. Many of the world’s aquifers are being used up in this way. People are often not aware of this problem. Aquifers hold so much water that people have pumped water from some of them for hundreds of years. This makes it seem like the supply is unlimited, but it is not.

Another factor that causes a shortage of fresh water is the world’s increasing population. More people need more food. Growing food takes more fresh water than all the other uses put together. Not all the water used to irrigate crops is taken up by the plants; much of it evaporates. Of course, as the number of people increases, more water is also needed for household use and manufacturing processes.

Both climate change and population increase affect the supply of fresh water. We will see later in this book that both of these problems can be solved partially or perhaps completely by changes in the way we live and the ways we use water.
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How The Amount Of Fresh Water Could Change










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these countries is least likely to suffer a water shortage?



	 
	 
	[image: img]
	A
	Canada



	 
	 
	[image: img]
	B
	China



	 
	 
	[image: img]
	C
	Mexico



	 
	 
	[image: img]
	D
	Iraq



	 
	b)
	Which kind of water is most likely to decrease in the near future?



	 
	 
	[image: img]
	A
	ocean water



	 
	 
	[image: img]
	B
	frozen water



	 
	 
	[image: img]
	C
	water vapor



	 
	 
	[image: img]
	D
	liquid water











	2.
	Draw a line from each word or words on the left to its meaning on the right












	 1 
	drought
	water in lakes, rivers, swamps, and reservoirs
	 A 



	 2 
	surface fresh water
	to supply water to crops
	 B 



	 3 
	evaporation
	a period with much less rainfall than usual
	 C 



	 4 
	aquifer
	water changing from liquid to gas but not boiling
	 D 



	 5 
	irrigate
	a layer of water underground
	 E 
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How The Amount Of Fresh Water Could Change








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain how it is possible to cause a problem by pumping too much water from an aquifer.



	 
	
	 




	 
	
	 




	 
	b)
	Explain why the increase in world population threatens fresh water supplies.



	 
	
	 




	 
	
	 





Extensions & Applications

Describe three changes in the amount of fresh water that will result from the coming changes in Earth’s climate. For each change, tell whether it will be easy or hard to predict how the change will affect fresh water. If it is easy to predict the change, describe the change (for example, more water, less water, etc.).








	 
	a)
	 




	 
	 
	 




	 
	b)
	 




	 
	 
	 




	 
	c)
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How The Purity Of Fresh Water Could Change










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	In which of these places do only half the people have access to safe drinking water?



	 
	 
	[image: img]
	A
	Africa



	 
	 
	[image: img]
	B
	Europe



	 
	 
	[image: img]
	C
	North America



	 
	 
	[image: img]
	D
	South America



	 
	b)
	All of these are substances that often pollute fresh water, except :



	 
	 
	[image: img]
	A
	pesticides.



	 
	 
	[image: img]
	B
	fertilizer.



	 
	 
	[image: img]
	C
	raw sewage.



	 
	 
	[image: img]
	D
	greenhouse gases.



	 
	c)
	What is the greatest problem caused by polluted water?



	 
	 
	[image: img]
	A
	It kills crops.



	 
	 
	[image: img]
	B
	It spreads disease.



	 
	 
	[image: img]
	C
	It cannot be used for washing.



	 
	 
	[image: img]
	D
	It rusts water pipes.













	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	About one person in a hundred does not have access to safe drinking water.



	 
	 
	TRUE
	FALSE



	 
	b)
	Increasing global temperature will increase the need for crop irrigation.



	 
	 
	TRUE
	FALSE



	 
	c)
	Fertilizer running into streams can kill fish.



	 
	 
	TRUE
	FALSE



	 
	d)
	All cities have sewage treatment plants.



	 
	 
	TRUE
	FALSE



	 
	e)
	Hundreds of millions of people do not have a faucet in their home.



	 
	 
	TRUE
	FALSE



	 
	f)
	Fresh water supplies can sometimes become salty.



	 
	 
	TRUE
	FALSE
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How The Purity Of Fresh Water Could Change








	About one person in four, worldwide, does not have access to safe drinking water. In Africa, only about half of the people can get safe water. It is hard to give an exact number of people without access to safe water because the water some people have “access” to may be miles away. We would not call that access.

Water may be unsafe for a number of reasons. Water may contain bacteria and viruses that cause disease, it may be polluted by pesticides and fertilizer in runoff from crop irrigation, or it may contain toxic chemicals from factories. Also, water that was once fresh may become too salty for drinking or irrigation.

Climate change may increase water pollution in the future. Higher temperatures will increase the need for irrigation, which will carry more pesticides and fertilizer into freshwater sources. Fertilizer in fresh water is a problem because it encourages plant growth. When the plants die and decay, the decay process removes oxygen from the water that fish and other animals that live there need to breathe.

	[image: Images]





Irrigation can also make ground water more salty. When the irrigation water evaporates, it leaves any salt it contains behind in the soil. In places near the ocean, underground water may become salty if too much is pumped out. If the water table sinks too low, it can be replaced by salt water that seeps in from the ocean.








	[image: img]

	Identity two reasons that water may be unsafe to drink.



	




	







All of these problems will be made worse by increasing population. More population means more irrigation for more crops, more water pumped from underground, and more factories. Some of these problems can be solved by purifying polluted water in treatment plants. The problem is that the countries most in need of more pure water are usually those that do not have enough money to build treatment plants.
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How The Purity Of Fresh Water Could Change







	1.
	Fill in each blank with a word from the list.













	bacteria
	salt
	pesticide
	fertilizer
	irrigation










	a)
	_______________ and _______________ in runoff from crops can endanger river habitats.



	b)
	_______________ in drinking water can spread disease rapidly.



	c)
	Higher temperatures will increase the amount of water needed for _______________.



	d)
	If too much water is pumped from a well near the ocean, _______________ may seep into the well water.













	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Pesticides polluting river water usually come from:



	 
	 
	[image: img]
	A
	atmosphere.



	 
	 
	[image: img]
	B
	farmers’ fields.



	 
	 
	[image: img]
	C
	sewage plants.



	 
	 
	[image: img]
	D
	vehicle exhausts.



	 
	b)
	Irrigating a field for many years can make the soil less fertile by causing a buildup of:



	 
	 
	[image: img]
	A
	bacteria.



	 
	 
	[image: img]
	B
	fertilizer.



	 
	 
	[image: img]
	C
	pesticide.



	 
	 
	[image: img]
	D
	salt.



	 
	c)
	Which of these changes will make it more difficult to solve all water purity problems?



	 
	 
	[image: img]
	A
	increasing human population



	 
	 
	[image: img]
	B
	melting polar ice caps
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	C
	rising ocean levels
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	D
	running out of oil
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How The Purity Of Fresh Water Could Change








	3.
	Answer the questions in complete sentences.



	 
	a)
	Explain how crop runoff that carries fertilizer into streams can harm fish that live there.



	 
	 
	 




	 
	 
	 




	 
	 
	 




	 
	b)
	Describe one way that increasing human population can make the problem of unsafe water worse.



	 
	 
	 




	 
	 
	 




	 
	 
	 





Extensions & Applications

A small farming village is near a stream and also near the ocean. Crops are planted near the stream. People get their water from the stream, except during the dry season, when they get it from a well. The village is not connected to a sewage system or a water system.

Describe three ways that the villagers’ water supply could become unfit for drinking.








	 
	a)
	 




	 
	 
	 




	 
	b)
	 




	 
	 
	 




	 
	c)
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How The Changes In Fresh Water Could Change Our Lives










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	In the future, many people will have to drink salt water instead of fresh water.



	 
	 
	TRUE
	FALSE



	 
	b)
	After the ice caps have melted, everyone will have plenty of fresh water.



	 
	 
	TRUE
	FALSE



	 
	c)
	Most northern countries have enough water.



	 
	 
	TRUE
	FALSE



	 
	d)
	Countries are always happy to share their water with neighboring countries.



	 
	 
	TRUE
	FALSE



	 
	e)
	World population increase will make water problems worse.



	 
	 
	TRUE
	FALSE















	2.

	Show how changes in fresh water could change people’s lives by completing each sentence with the word “increase” or the word “decrease.”




	 
	a)
	Each person’s share of Earth’s fresh water is going to ______________________.



	 
	b)
	Diseases caused by drinking unsafe water are likely to ______________________.



	 
	c)
	Arguments about water are likely to ______________________.



	 
	d)
	The price of water is likely to ______________________.



	 
	e)
	The need for water to irrigate crops will ______________________.



	 
	e)
	The amount of water in underground aquifers will ______________________.
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How The Changes In Fresh Water Could Change Our Lives








	Almost everyone in the United States has all the water they need. We tend to think of water as something that is just there to be used, like air. But people in many parts of the world do not have enough water, and, some day, we may run short of water too.

We could look at water this way: There is a certain amount of fresh, pure water in the world. Everyone should have access to an equal share of that water. The number of people is increasing faster than the amount of fresh water, so everyone’s share is getting smaller. This change will cause changes in the lives of many people.

	[image: Images]





One problem is that the water is not in the places where it is needed most. This could lead to plans for moving water from places where there is extra water to places where it is needed. It is at least as likely that people will move to the water. It will also surely lead to an increase in the number of deaths caused by drinking unsafe water and to deaths from poor nutrition because there is not enough water to grow crops.
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	The area north of China is called Siberia. Many places in Siberia get about the same amount of rainfall as northern China. Why does northern China have a shortage of water but Siberia does not?.
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How The Changes In Fresh Water Could Change Our Lives


The map on page 31 shows how the world’s fresh water is distributed. You can see that northern countries have a lot more water than southern countries. The southern countries in Africa and southern Asia will be affected most by decreasing water because they have large populations. Most other southern countries will have less of a problem because they do not have so many people. The map also shows that there are two causes of water shortages: Some places just do not have enough water, and other places are too poor to make the water they do have safe.

Another likely change could be an increase in the number of arguments over water. As water becomes more valuable, there will be conflicts, perhaps even wars, over how much water belongs to each country. Suppose a river starts in one country then runs through another country. The country where the river begins could build a dam and keep all the water for itself. They might think this is fair. The country downstream would surely feel cheated out of the water that used to come to them down the river. It is easy to see how this could lead to an argument.

The amount of electricity produced by hydroelectric dams could also decrease. The more water used by farmers, factories, and households the less will be available to fill the dams that are used to generate electricity.

More and more fish and other animals that live in water will become endangered as more water is taken to supply the increasing demand for fresh water. Melting ice at the poles will also affect some animals. Polar bears have already been declared to be endangered because the sea ice that is part of their habitat is melting.

We have seen above how changes in climate, human population, and water supply will change many of our lives and the lives of other species on Earth. But humans are not necessarily doomed to accept these changes without doing anything. In the next section we will learn about ways to use less water for some purposes, how to get more water, and how to reverse or reduce the trend of global temperature increase.
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How The Changes In Fresh Water Could Change Our Lives







	1.
	Use the words to fill in the blanks.














	Canada
	India
	Polar bears
	hydroelectric
	irrigation
	river










	a)
	Countries are likely to have disagreements over water if they are located on the same _______________________.



	b)
	_______________________ has a shortage of fresh water.



	c)
	_______________________ has more water than it needs.



	d)
	_______________________ have become endangered by the reduced amount of sea ice.



	e)
	Increased use of water for _______________________ will mean less water will be available for _______________________ dams.













	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these countries has the greatest water shortage problems?



	 
	 
	[image: img]
	A
	United States.



	 
	 
	[image: img]
	B
	Russia.



	 
	 
	[image: img]
	C
	China.



	 
	 
	[image: img]
	D
	England.



	 
	b)
	Which of these factors has the least effect on a country’s supply of fresh water?



	 
	 
	[image: img]
	A
	population.



	 
	 
	[image: img]
	B
	rainfall.



	 
	 
	[image: img]
	C
	sea level.



	 
	 
	[image: img]
	D
	national wealth.



	 
	c)
	Which source of electrical energy is most affected by increased demand for fresh water?



	 
	 
	[image: img]
	A
	hydroelectric power.



	 
	 
	[image: img]
	B
	solar power.
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	C
	nuclear power.
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	D
	wind power.
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How The Changes In Fresh Water Could Change Our Lives








	3.
	Answer the questions in complete sentences. Give two reasons why people in Africa have more of a problem supplying their need for safe drinking water than do Americans.



	 
	a.
	 




	 
	 
	 




	 
	b.
	 




	 
	 
	 






Extensions & Applications

The map shows a river running through two imaginary countries, then into the ocean.



[image: Images]



Explain how a conflict between the two countries could arise if Upper Goobia built a dam at Goober City.
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Conservation: What We Can Do










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	What are ice bergs made of?



	 
	 
	[image: img]
	A
	solid salt water.



	 
	 
	[image: img]
	B
	solid fresh water.



	 
	 
	[image: img]
	C
	liquid salt water.



	 
	 
	[image: img]
	D
	liquid fresh water.



	 
	b)
	Which of these is not a possible solution to a shortage of fresh water?



	 
	 
	[image: img]
	A
	Use less water.



	 
	 
	[image: img]
	B
	Find more water.



	 
	 
	[image: img]
	C
	Drink less water.



	 
	 
	[image: img]
	D
	Transport water.



	 
	c)
	Most fresh water is used to:



	 
	 
	[image: img]
	A
	irrigate crops.



	 
	 
	[image: img]
	B
	supply factories.



	 
	 
	[image: img]
	C
	wash clothing.



	 
	 
	[image: img]
	D
	take baths.













	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Some farmers use underground water to irrigate crops.



	 
	 
	TRUE
	FALSE



	 
	b)
	Some household water could be used twice.



	 
	 
	TRUE
	FALSE



	 
	c)
	Some people collect rainwater that falls on their roof.



	 
	 
	TRUE
	FALSE



	 
	d)
	“Desalination” means dissolving salt in water.



	 
	 
	TRUE
	FALSE



	 
	e)
	Fewer than 10% of homes, worldwide, have no water faucet.



	 
	 
	TRUE
	FALSE
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Conservation: What We Can Do









	There are many things that can be done to help solve the problem of the shortage of fresh water. None of these will probably be a solution by itself. First we will look at water conservation. It is often possible to get the same benefit from a smaller amount of water. The only thing we can’t do is drink less water, and that is a very small part of the world’s water need.

Seventy per cent of fresh water is used to irrigate crops. Only the roots of plants need water, but when plants are watered by flooding the fields or by spraying with sprinklers, much of the water either misses the roots or evaporates. Drip irrigation can prevent much of this loss by carrying water in hoses to each plant and dripping it just above the roots from small outlets. Fertilizer can also be added to the drip water, reducing hazardous runoff into streams.

	 
	[image: Images]





Some farmers further prevent evaporation loss by covering the ground with sheets of plastic that has holes for the plants to grow out of.

Fresh water use in homes accounts for only about 15% of the total, but conserving this water can also make a difference. Many people now use “low-flow” toilets, shower heads, faucets, and other appliances. In general, these devices work just as well as the older kind and use about half as much water or even less.
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	Explain briefly how drip irrigation saves water.



	




	







It is also possible to recycle household water that has been used for bathing, laundry, and dishwashing. This water, called “graywater,” is less contaminated than water containing sewage. It can be purified more easily than sewage-containing water and can be used as is to flush toilets and, in some cases, water plants. Graywater recycling is not widespread because there is disagreement over which uses are safe.
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Conservation: What We Can Do


Finding more water is not as easy as using less, but there are a few possibilities. One of the easiest ways to get more fresh water is rainwater harvesting. This is done most often by directing all the water that falls on the roof of a building to a storage tank. This system is an especially good source of water for people in developing countries because it is inexpensive and can easily be constructed by most people.

Two other ways to get more fresh water are desalination and melting icebergs. Desalination means removing the salt from salt water. In most cases, salty ocean water is evaporated or boiled. When the water vapor produced is condensed, it is fresh water. It takes a lot of fuel to vaporize water, and fuel is also getting scarce and expensive. Disposing of the salt is also a problem. Desalination is used today in a few countries that have a lot of fuel and very little water.

Ice bergs are frozen fresh water floating in the ocean. Some people believe that large ice bergs could be towed by ships from polar regions to places that need fresh water. The ice could then be melted and added to the water supply. Unfortunately, the best ice bergs for towing are in Antarctica, far from the places that need water. Towing the ice bergs would take a long time and, like desalination, use a lot of energy. And, of course, some of the ice would melt on the way.

It is also possible to make safe drinking water out of unsafe water. Out of every ten people in the world, five do not have safe water piped into their home and four do not have a safe way of disposing of sewage and other toxic waste. This means that the water they use can easily become polluted and carry diseases. Most of these people live in countries that cannot afford to build public water and sewer systems. A plan has been designed to help at least half these people get safe water by the year 2015.

All of these ideas have to do with saving water or getting more. It is also important to work on the underlying problems that got us into this mess: We must find a way to reduce climate change by reducing the emission of greenhouse gases; we must find a way to slow or reverse the increase in human population; and we must educate people so they understand both the problem and the possible solutions.
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Conservation: What We Can Do







	1.
	Fill in each blank with a word or group of words from the list.













	ice berg
	rainwater harvesting
	drip irrigation
	desalination
	graywater










	a)
	Collecting and storing water from the roof of a building is called [image: Images].



	b)
	Scientists have considered towing large [image: Images] s to cities that need fresh water.



	c)
	Water in which someone has taken a bath is considered [image: Images].



	d)
	A major problem with [image: Images] is that in requires a large amount of energy.



	e)
	[image: Images] saves water by delivering water just to the roots of plants, rather than to all the soil in the field.













	2.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Some farmers save water by covering their fields with sheets of plastic.



	 
	 
	TRUE
	FALSE



	 
	b)
	Half of all fresh water is used in homes.



	 
	 
	TRUE
	FALSE



	 
	c)
	The best way to stop climate change is to use less water.



	 
	 
	TRUE
	FALSE



	 
	d)
	Low-flow toilets use about half as much water as regular toilets.



	 
	 
	TRUE
	FALSE



	 
	e)
	Desalination is a good solution to water shortages in poor countries.



	 
	 
	TRUE
	FALSE
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Conservation: What We Can Do








	3.
	Answer the questions in complete sentences.



	 
	a)
	Describe how drip irrigation conserves water.



	 
	 
	 




	 
	 
	 




	 
	b)
	Identify the cause of global climate change that people have the ability to change.



	 
	 
	 




	 
	 
	 





Extensions & Applications







	a)

	Describe one way to get more benefit from the same amount of fresh water.




	 

	 




	 

	 




	b)

	Describe one way to increase the amount of fresh water available.




	 

	 




	 

	 




	c)

	Describe two underlying causes of the global water shortage.
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The Water Cycle

An unlabeled diagram of the water cycle is shown below.

Show the processes in the water cycle by completing the diagram.








	 

	a)

	Draw the arrows that show the movement of water in the water cycle.




	 

	b)

	For each arrow, write the name of the process indicated by the arrow.
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Graphic Organizer










	Salt Water and Fresh Water on Earth

	
	Fresh Water

	
	Surface Liquid Fresh Water
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	The pie chart above shows how much of Earth’s water is fresh and how much is salty.
	
	Draw another pie chart to show how much of Earth’s fresh water is frozen and how much is liquid.
	
	Only about 1% of Earth’s liquid fresh water is on the surface where it is easy to get. Draw one more pie chart to show how surface fresh water is divided among lakes, swamps, and rivers.
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Activity One

Build a Model of the Water Cycle

This is what you will need:

•   a large glass jar with a lid

•   a few tablespoons of salt

•   a scale

•   a typical kitchen.

This is what you will do:








	1.

	Put a couple inches of cold water and the salt into the jar and stir until the salt disappears.




	2.

	Taste the salt water.




	3.

	Screw the lid on tight.




	4.

	Weigh the jar.




	5.

	Fill the kitchen sink with warm water from the tap.




	6.

	Place the jar in the warm water and leave it there for ten minutes.




	7.

	Weigh the jar again.




	8.

	Place the jar in the refrigerator. (If there is not enough room in the refrigerator, cool the jar by running cold water over it.).




	9.

	Observe any changes inside the jar.




	10.

	Dry the jar with a towel, and weigh it again.




	11.

	Taste any beads of water that have collected on the inside of the jar.







Which parts of the water cycle happened inside the jar?

When did each water cycle process happen?

Did the weight change? Why or why not?

Compare the taste of the salt water and the beads of water and explain your observations.
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Activity Two

Build a Greenhouse

For this activity you will need:


•   A large glass jar, a glass goldfish bowl, or a glass aquarium.

•   Two thermometers

•   Any two flat-topped objects about half as high as the jar, bowl, or aquarium.









	This is what you will do:




	1.

	Take all your materials outside on a sunny day.




	2.

	Read and record the temperature on one of your thermometers.




	3.

	Arrange your experiment as shown below.
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	4.

	Read the thermometers every 15 minutes for two hours.




	How did the temperatures inside and outside the glass container compare?




	Explain your observations in terms of the greenhouse effect.
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Activity Three

Water Fights

Write a report about water conflicts

The most recent war over water is believed to have taken place 4500 years ago between the kingdoms of Lagash and Umma. Both kingdoms were located in what is now the country of Iraq. Since then there have been many arguments about water rights, but no all-out wars, with the disagreements usually settled with treaties.

Write a report about water conflicts between countries over water. Ask your teacher or a history teacher where you can find books or other sources of information about water conflicts. Try searching in libraries or the Internet for “water wars,” “water treaties,” and “Lagash and Umma.” Rivers that have a long history of conflicts and agreements are the Nile, the Jordan, and the Ganges. You might also look for a history of conflicts within the United States, especially involving the Colorado River.

These are some questions you can try to answer in your report:


•   What are the chances of a war over water in the future?

•   Why have there been so few wars over water in the past?

•   Which rivers are most likely to be a source of conflict in the near future?











	 
	[image: Images]




Activity Four

Build a Drip Irrigation System

If you have a home garden that you water with a hose or sprinkler, you may want to install a drip irrigation system to conserve water. This is less complicated and expensive than you might think.

You can begin by asking questions at a gardening store, plant nursery, or large hardware store. You can also see drip irrigation equipment at these places. You can get more information by searching libraries and the Internet for “drip irrigation.” If you go to the sites of companies that sell drip irrigation equipment over the internet, you can see pictures of all the different parts that make up a drip system. The simplest sets of parts to set up a drip system are not very expensive.

To learn the basics in the easiest way possible, you can begin by running a drip line to just one plant or tree. After you see how this works, you can run branching lines to other parts of your garden.

If you don’t have a home garden, you could study drip irrigation systems and write a report. These are some things you could include in a report on drip irrigation:


•   Pictures or drawings of the different parts of a drip system with explanations of how each part works.

•   Diagrams of large and small drip systems.

•   Descriptions of systems that irrigate large farms, plant nurseries, and greenhouses.

•   Estimates of water and money saved by systems you have visited.

•   A description of automated systems that regulate the flow of water to plants.
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Crossword Puzzle!







	
  Across    

3.  water-saving kind of irrigation

6.  water flowing from a field into a stream

10.  the world’s most popular drink

11.  making fresh water out of salt water

12. to change from solid to liquid

14. the kind of dam electricity comes from

15. solid water
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  Down    

1.  a dry spell

2.  bathwater or dishwater

4.  water falling from the sky

5.  Pumping water out faster than it seeps in is _______________ use.

7.  a big chunk of ice floating in the ocean

8.  an undergroud layer of water

9. Some people collect it from their roof

13. Water goes round and round in a _______________


	







	Word List



	AQUIFER
	DROUGHT
	PRECIPITATION



	BERGS
	GRAYWATER
	RAINWATER



	CYCLE
	HYDROELECTRIC
	RUNOFF



	DESALINATION
	ICE
	UNSUSTAINABLE



	DRIP
	MELT
	WATER








	
(Note: For answers of more than one word, do not put a space between the words.)
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Word Search

Find all of the words in the Word Search. Words are written horizontally, vertically, diagonally, and some are even written backwards.













	atmosphere

berg

climate

	conservation

cycle

desalination

	drip

drought

evaporation

	fossil

fuel

gas

	greenhouse

ice

irrigation

	melt

precipitation

runoff

	salt

unsustainable

vapor
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	Comprehension Quiz
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  Part A  










	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.
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	1.
	The Mississippi River is fresh water.



	 
	     TRUE
	FALSE
	 



	2.
	Most fresh water on Earth is either liquid or gas.



	 
	     TRUE
	FALSE
	 



	3.
	Burning fossil fuels releases greenhouse gases.



	 
	     TRUE
	FALSE
	 



	4.
	An aquifer is the device that controls water flow in a drip irrigation system.



	 
	     TRUE
	FALSE
	 



	5.
	Melting polar ice caps will increase Africa’s supply of fresh water.



	 
	     TRUE
	FALSE
	 



	6.
	One person in four, worldwide, does not have access to safe drinking water.



	 
	     TRUE
	FALSE
	 



	7.
	Desalination is another term for graywater recycling.



	 
	     TRUE
	FALSE
	 






  Part B  













	Put a check mark ([image: Images]) next to the answer that is most correct.
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	a)
	Water in the ocean is changed into water vapor in the air by:
	c)
	Which of these continents has the most serious water shortage problem?



	 
	[image: img] A
	condensation.
	 
	[image: img] A
	Africa



	 
	[image: img] B
	evaporation.
	 
	[image: img] B
	evaporation.



	 
	[image: img] C
	precipitation.
	 
	[image: img] C
	North America



	 
	[image: img] D
	respiration.
	 
	[image: img] D
	South America



	b)
	Which of these is a greenhouse gas?



	 
	[image: img] A
	nitrogen



	 
	[image: img] B
	oxygen



	 
	[image: img] C
	hydrogen



	 
	[image: img] D
	carbon dioxide












	 

	SUBTOTAL:     /10
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Comprehension Quiz

  Part C  

Answer each question in complete sentences.








	1.
	Explain what “unsustainable” withdrawal of water from an aquifer means.
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	2.
	Describe the “greenhouse effect” as it applies to Earth’s atmosphere.
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	3.
	Describe one problem that can result when irrigation water for crops runs into a river.
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	4.
	Why does a drip irrigation system use less water than a sprinkler system?
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 



	5.
	How is the increasing number of people on Earth related to fresh water shortage?
	[image: Images]




	 
	 

	 



	 
	 

	 



	 
	 

	 










	 

	SUBTOTAL:     /15















	
    1.    

a)  FALSE



b)  FALSE



c)  TRUE



d)  TRUE



e)  TRUE



 



    2.    

a) ice



b) vapor



c) melt



d) condense



e) evaporation


	
(Answers will vary.) irrigating crops, drinking, bathing, etc.

 8 



    1.    

a) [image: Images]B



 

b) [image: Images]B



 

c) [image: Images]A

 

    2.    

2. evaporation

3. condensation

4. precipitation


	
    3.    

a) (Answers will vary.) Solid water is found in ice caps.

b) Liquid water is found in the ocean.

c) Water as a gas is found in the atmosphere.

 

Extensions & Applications

[image: Images]


	
    1.    

a)  TRUE



b)  FALSE



c)  TRUE



d)  TRUE



e)  FALSE

 



    2.    

a) [image: Images] D



b) [image: Images]B



c) [image: Images]D


	
[image: Images]

 

(Answers will vary.) Most fresh water is frozen or hard to get.
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    1.    

a)  TRUE



b)  FALSE



c)  TRUE



d)  TRUE



e)  TRUE

 

    2.    

3 Lakes

5 Rivers and streams

6 The atmosphere

2 Underground aquifers

1 Polar ice caps

4 swamps





	 7 

	 10 

	 11 

	 12 

	
 14 
















	
    3.    

a) Pumping water out of aquifers faster than it seeps back in is unsustainable use.

b) (Answers will vary.) Fossil water has been there a long time. OR Fossil water takes a long time to seep down to the aquifer.

 

Extensions & Applications

[image: Images]


	
    1.    

a)  TRUE



b)  FALSE



c)  TRUE



d)  TRUE



e)  FALSE



f)  TRUE



g)  FALSE



h)  TRUE

 



    2.    

a) [image: Images]C



b) [image: Images]D


	
(Answers will vary.) Light passes through glass easily, but heat is trapped.
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    1.    

a) [image: Images]B



b) [image: Images]D



c) [image: Images]A



    2.    

a) increase



b) increase



c) decrease



d) increase



e) increase


	
    3.    

a) (Answers will vary.) Average temperature will rise. Rainfall patterns will change. Etc.

b) (Answers will vary.) Some places will get more rainfall, and some will get less, but the pattern cannot be predicted.

Extensions & Applications

a) The moon has no greenhouse effect because the moon has no atmosphere.

b) Light passes easily through the atmosphere or the glass and heats the surface. The surface releases heat which is partly trapped because it cannot go out as easily as the light came in.


	
    1.    

a)  FALSE



b)  FALSE



c)  FALSE



d)  TRUE



e)  TRUE



f)  TRUE

 

    2.    

a) fresh



b) irrigation, rainfall (in either order)



c) underground



d) salt



e) unsustainable

[image: Images]
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Higher temperatures will cause more water to be lost due to evaporation.
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    1.    

a) [image: Images]A



b) [image: Images]B



    2.    

1. drought c)



2. surface fresh water a)



3. evaporation d)



4. aquifer e)



5. irrigate b)


	
    3.    

a) If water is pumped out of an aquifer faster than it seeps back in, the aquifer will go dry.

b) (Answers will vary.) More people will need more fresh water for all purposes.

Extensions & Applications

Answers will vary:

It is easy to predict that there will be less frozen water.

It is easy to predict that there will be more precipitation.

It is easy to predict that arctic regions will have more fresh water.

Precipitation patterns will change but it is hard to predict which places will get more rain and which places will get less.

It is hard to predict which places will have more fresh water and which places will have less. Etc.


	
    1.    

a) [image: Images]A



b) [image: Images]D



c) [image: Images]B



    2.    

a)  FALSE



b)  TRUE



c)  TRUE



d)  FALSE



e)  TRUE



f)  TRUE


	
(Answers will vary.) disease-carrying bacteria, salt water incursion, pesticides, etc.
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    1.    

a) fertilizer, pesticides (in either order)



b) bacteria



c) irrigation



d) salt



    2.    

a) [image: Images]B



b) [image: Images]D



c) [image: Images]A


	
    3.    

 a) Fertilizer encourages water plant growth. When water plants die and decay, oxygen that fish need is removed from the water.

 b) (Answers will vary.) More people will cause more sewage to enter drinking water. More people will irrigate more crops, increasing the amount of pesticides that enter drinking water. Etc.

 

Extensions & Applications

Answers will vary:

Sewage could pollute the water.

Disease bacteria could enter the water.

Salt water could seep into the well.

Pesticides could run into the stream.

Fertilizer could run into the stream.


	
[image: Images]

    1.    

a)  FALSE



b)  FALSE



c)  TRUE



d)  FALSE



e)  TRUE

 

    2.    

a) decrease



b) increase



c) increase



d) increase



e) increase



f) decrease
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	 29 

	 30 
















	
Population density is greater in China than it is in Siberia.

 31 



    1.    

a) river



b) India



c) Canada



d) polar bears



e) irrigation hydroelectric

    2.    

a) [image: Images]C



b) [image: Images]C



c) [image: Images]A


	
    3.    

a) (Answers will vary.) Many parts of Africa have little rainfall.

b) Many African countries cannot afford to build sewage treatment plants. Etc.

Extensions & Applications

Upper Goobia could claim that the water is all theirs because the river starts in their country. Lower Goobia could claim that some of the water is theirs because they have always depended on the river as their source of fresh water.


	
    1.    

a) [image: Images]B



b) [image: Images]C



c) [image: Images]A



    2.    

a)  TRUE



b)  TRUE



c)  TRUE



d)  FALSE



e)  FALSE
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Water is delivered just to the roots of plants and not to the whole field.


	
    1.    

a) rainwater harvesting



b) ice berg



c) graywater



d) desalination



e) drip irrigation

 

    2.    

a)  TRUE



b)  FALSE



c)  FALSE



d)  TRUE



e)  FALSE


	
    3.    

a) Water is delivered just to the roots of the plants and not to the whole field. This takes less water and reduces the amount lost to evaporation.

b) People can reduce the amount of greenhouse gases that enter the atmosphere, which will slow global warming.

Extensions & Applications

Answers will vary:

a) Drip irrigation, graywater recycling, etc.

b) Rainwater harvesting, desalination, melt an ice berg, etc.

c) Global population increase and greenhouse gas emissions,


	
Evaporation, and condensation (and perhaps runoff) happened in the jar.

Evaporation happened when the jar was heated, and condensation (and perhaps runoff) happened when the jar was cooled.

The weight did not change because the water was recycled and did not leave the jar (answers will vary).

The beads of condensed water did not taste salty.

 42 



The temperature was higher inside the jar. Light came in, heated the inside, and heat was trapped.

 43 



• Historians tend to believe water conflicts will not lead to wars.

• Some historians say water is too important to fight over.

• (Answers will vary.) The Jordan, the Nile, the Colorado etc.

 44 



(Answers will vary.)

[image: Images]
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  Across:    

3. drip



6. runoff



10. water



11. desalination



12. melt



14. hydroelectric



15. ice



  Down:    

1. drought



2. graywater



4. precipitation



5. unsustainable



7. bergs



8. aquifer



9. rainwater



13. cycle


	
Word Search Answers

[image: Images]


	
  Part A  

1.  TRUE



2.  FALSE



3.  TRUE



4.  FALSE



5.  FALSE



6.  TRUE



7.  FALSE



  Part B  









	
a) [image: Images]B

	
	
	
c) [image: Images]A








b) [image: Images]D




	
  Part C  

[image: Images]

    1.    

Pumping water out of an aquifer faster than it seeps in is unsustainable use.

    2.    

Light passes easily through the atmosphere and heats the Earth. Heat given off is trapped in the atmosphere by greenhouse gases.

    3.    

(Answers will vary.) Pesticides enter the river polluting the water. Fertilizer enters the river polluting it and encouraging plant growth which removes oxygen as it decays.

    4.    

Drip irrigation delivers water only to the roots of plants, which requires less water and causes less water to be lost to evaporation.

    5.    

More people use more water for all purposes.





	 46 

	 47 

	 48 

	 49 
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