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        Dear Parents,
      

      It's no secret that kids love to help out. Participation builds their self-confidence and it helps them to feel connected to the community. Using this book, you and your child can discover lots of fun ways to get involved and protect the environment. Along the way, you'll help them understand how the earth works.

      With The Everything® Kids' Environment Book, your kids will learn about:

      
        	How the atmosphere and ozone layer protect us from the sun's rays

        	Animals who live in the rainforest, wetlands, polar regions, and deserts

        	The effects of noise pollution and why trees are important

        	What the “greenhouse effect” is and how acid rain affects the air and temperature

        	Which animals are extinct and how you can help protect others

        	How recycling and composting work — and the benefits of both

        	Organic foods and how they are produced

        	How wind and solar power can light up and heat your home

      

      Together, you and your kids can start protecting the environment today with these fun, step-by-step activities:

      
        	Make your own cool art paper using recycled paper grocery bags

        	Organize a cleanup effort in your local park or playground

        	Host a bake sale to raise money for environmental efforts

        	Learn about environmentalists and what they do to help

        	Participate in Earth Day celebrations

        	Plant a tree or start a garden

      

      Get ready to go on an adventure with your children — one in which you'll unlock the magic of the environment and discover what you can do — together — to help keep the earth healthy for another 4.5 billion years!
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      Foreword

      We all want our children to learn about the environment, value its fascinating interconnectedness, and make choices that preserve our world. We take our kids on nature hikes, walk through parks with them, and answer endless questions like “What is in a cloud?” In The Everything® Kids' Environment Book, your child will get a complete introduction to the earth's habitats, biological treasures, and ecological processes. Then, after learning about threats to the environment, your child can see ways to help preserve this wonderful world we call “home.”

      Throughout the book, author Sheri Amsel provides fun and easy experiments you can do at home with your child to help provide answers to their questions. Instead of going through a lengthy and confusing parental explanation, Sheri says to use an empty plastic bottle, some warm tap water, and a match, then follow a two-step instruction and presto — you have a cloud in a bottle. The text in this book will provide explanations of this and other experiments your kids will enjoy doing — and they will learn while having fun.

      If you are like me and you want your children to know about science, you reach for books like Physics in the Bathtub and Science Experiments for Rainy Days. These books have been useful and yet there are very few, if any, children's books that successfully take on the topic of the environment. As a conservationist, I have been looking for a book like The Everything® Kids' Environment Book to complement the lessons we learn outside.

      I first encountered Ms. Amsel's writing and artistic expertise in a book called A Wetland Walk, which was our son's favorite book for about two years. In it, he learned about the beauty and mysteries of wetlands through her gentle words; he saw himself in her pictures, peering through the cattails to catch glimpses of dragonflies and frogs. Now, in The Everything® Kids' Environment Book, our son can go beyond wetlands to the larger world to see how humans affect the planet, and adopt the type of environmental ethics that will always be with him.

      This book takes on one of today's greatest challenges — the environmental education of our children. This is an especially important task because kids should be exploring the outdoors as much as we did. The lessons and hands-on experiments will grab their attention and increase their understanding of the world, how it works, and how they can help protect it. Books like this are sure to inspire them to be outside in nature more often and to test their indoor experiments in the real world. And through this process, our children will become better citizens —  ones who can probably teach us a thing or two about our “home,” the earth.

       — Christopher J. Maron, Champlain Valley Program Director The Nature Conservancy — Adirondack (NY) Chapter

    

  
    
      

      
      Introduction

      When people hear the word environment, they often think it has something to do with the people that protect the earth, but in truth the word environment is a scientific term. It means “all the living and nonliving things on Earth.” The living things include animals, plants, bacteria, algae, fungi, etc. The nonliving things include rocks, mountains, streams, lakes, rain, snow, and even clouds, oxygen, and carbon dioxide.

      The earth has many cycles that keep it in balance. Everything is interconnected and affects everything else, in ways we may not even realize. The water cycle keeps moisture falling as rain and snow and evaporating back up to the clouds to fall again. The oxygen cycle depends on plants replenishing the oxygen that animals use and taking up the carbon dioxide they release. There is even an energy cycle where plants make energy from the sun and provide food for animals, which then release their nitrogen back into the environment when they die. That nitrogen is used to nourish new growing plants all over again. These cycles are how our environment is balanced.

      Though the environment is in balance in many ways, it does change over time. Glaciers advance and retreat. Temperatures change, animals go extinct, and animals evolve. The continents slowly drift over millions of years. Volcanoes erupt and spew carbon dioxide into the air. Hurricanes flatten forests and change the shape of shorelines.

      Though our planet may seem like a vast and powerful place, we are changing the earth's environment all the time too. There are over 6 billion people on Earth and our activities do affect the environment. We dam rivers, clear-cut forests, drain lakes, and create deserts. Interestingly, we may affect the planet in ways that actually will come back and hurt us!

      This book will tell you about the environment, how it varies in different habitats, and how you affect it. You can see how people are trying to protect the environment and how you can make a difference. If you want to know how to protect the environment and get involved in being more “green,” that is called environmentalism. It's cool to be an environmentalist and our environment needs you!
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      Understanding How Our Planet Works
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What Is the Environment?

      The answer may surprise you. The environment is all living and nonliving things on Earth. Your indoor environment includes your family, pets, and houseplants, but it also includes the furniture, floors, windows, and even the air temperature around you. If you go outside your environment changes to the trees, grass, insects, birds, clouds, wind, and ground. Environments can be big or small. If you are a beetle, your environment could just be a rotten log or a vegetable garden. If you are a lake trout your environment is the sand, rocks, lily pads, ducks, water striders, and the very water you live in. That is just one reason why it is important to keep lakes and streams clean and free from dumping. The things humans add to a water environment affect everything in it. And it's the only environment they've got!

      
        TryThis

        
          A Worm's Environment — A Cup of Dirt
        

        
          Make a model of an earthworm's environment, and a great party dessert too!
        

        
          	Pour 2 cups of cold milk into a large bowl.

          	Add 1 package of chocolate-flavored instant pudding and pie filling.

          	Beat with a whisk until well mixed.

          	Stir in one 8-ounce tub of whipped topping.

          	Then stir in ½ cup crushed chocolate sandwich cookies.

          	Divide mixture into ten clear, plastic cups.

          	Sprinkle more crushed chocolate sandwich cookies on top.

          	Keep cold in the fridge.

          	Right before serving push a gummy worm into each cup.

        

        
          Describe Your Environment
        

        Sit in a circle and take turns naming an animal or plant. Then the person to your right has to name 5–10 traits of the environment of that suggested animal or plant. For example, if they say, “cactus,” you might say, “sand, heat, lizard, tortoise, rocks, rattlesnake, wind, scorpion, vulture, roadrunner.”

      

      Our Little Blue Ball — The Birth of Environmentalism

      When astronauts brought back the first color pictures of Earth from space, it had an intense effect on humankind. It was the first time people could see the planet as the beautiful and fragile place it was. That picture stirred people to help preserve the earth and its amazing beauty in a way that nothing else ever had. Since that time, there has been an ongoing struggle to preserve our planet's natural beauty and clean resources while still having enough food, energy, and land for our more than 6 billion people to live.

      Your Green Footprints

      Being aware of how your actions affect the planet is the first step in conservation and being “green.” How much land and water it takes for each of us to survive is called our “ecological footprint.” How big a footprint you leave depends upon how much of the planet's resources you use up. There are many ways you can help conserve resources and keep our planet clean and healthy for generations to come. This is called “thinking green.” To be an environmentalist and “live green,” you first have to understand how the environment works. Read on to learn about our planet's atmosphere, habitats, and resources, and how we affect them. By the end of this book you will know how you can help keep our planet healthy and green!

      
        Here It Comes Again

        An important message has been put into a puzzle grid and cut into six pieces. Can you figure out where each piece goes and write the letters into the empty grid?

        
          [image: illustration]
        

      

      
What Keeps the Air In? The Role of Our Atmosphere

      We are surrounded by air, a gas layer held to the earth by gravity. The earth's gravity holds the air in an envelope around the planet that's about 6.5 miles (11 km) thick. This is called our atmosphere. The atmosphere is very important in protecting us from things in space. The moon is covered with craters from being bombarded by meteors because it has no atmosphere to protect it. Most meteors that might have hit the earth burn up in the atmosphere before reaching us. All we see is the streak of light as meteors burn up as shooting stars.

      The atmosphere also protects us from the fierce ultraviolet light from the sun. It absorbs much of this light and lets just enough through to warm and nourish us. The atmosphere keeps us from getting too hot when our side of the planet faces the sun on a summer day or too cold when we are facing away from the sun on a winter night. It may sound like the atmosphere knows just what we need, but in truth, life on Earth evolved the way it did because our atmosphere provided the exact conditions we needed to live.

      
        Environmental Experiment

        
          Smog in a Jar
        

        Create your own smog in a jar. All you need is one jar, an aluminum foil top, some ice cubes, some paper, matches, and an adult to help. Everything has to be done fast so be sure to have all the materials ready.

        
          	Rinse the jar out, so the sides are coated with water.

          	Form a lid with the foil and set it aside with the ice cubes on top to cool.

          	Have your adult helper light the paper and drop it into the jar. Quickly put on the cold foil lid with the ice cubes on top.

          	See how the smoke sits on the bottom of the jar? This is the way smog forms.

          	Don't breathe it in when you release your smog outside. It's bad for you!

        

        
          [image: illustration]
        

      

      The Atmospheric Layer Cake

      The earth's atmosphere is divided into five layers. The layers closest to the earth are the thickest and then get thinner and fade into space. A rocket leaving our atmosphere would have to go through each layer to get to space. When a rocket launches from Earth it starts in the first layer, the troposphere. It is in this level of the atmosphere where all our weather occurs. This is where clouds form, as well as lightning, high winds, hurricanes, tornadoes, snow, hail, and freezing rain. It's a busy, bumpy place!

      Next a rocket would pass through the stratosphere where the air is calmer. This is where airplanes travel because the air is much less bouncy at this altitude. It is also where ultraviolet radiation from the sun reacts with oxygen to form ozone gas and the ozone layer. The ozone layer protects us from getting too much harmful radiation from the sun.

      Next the rocket would fly through the atmosphere, the layer of the atmosphere that stops most meteors as they fly toward Earth. Then the rocket would reach the thermosphere. This is where the space shuttle orbits the earth. Then it would go through the exosphere, which is the outermost boundary of our atmosphere. This is where satellites orbit. From here a rocket would leave Earth's atmosphere and begin its journey into space.

      
        
          [image: illustration]
        

        OZONE-DEPLETING GASES: Ozone-depleting gases are CFCs found in refrigerants, aerosols, solvents, methyl bromide fumigant, and halon.

        SMOG: Smog is ground level ozone and particulate matter formed by burning fuels on hot, sunny days. The word smog came from the combination of the words smoke and fog.

      

      
The Ozone Layer

      Ozone in the atmosphere protects the earth from the sun's powerful ultraviolet radiation. This blanket of protection is called the ozone layer. Over the last twenty-five years something has been breaking down the protective ozone layer. Scientists discovered that chemical compounds called CFCs (chlorofluorocarbons), that are in aerosol sprays and refrigerants, were actually destroying the ozone faster than it could be replaced. In 1978, the United States banned the use of products that released CFCs into the atmosphere. According to the EPA, collecting the refrigerant out of old refrigerators alone, before throwing them out, would prevent about 4 million pounds of CFCs from being sent into the atmosphere each year.

      
        What Can Be Done[image: illustration]


        
          What Can Be Done Help Save the Ozone Layer
        

        Everyone can pitch in to help stop ozone destruction in our atmosphere. Here are some simple tips. For more tips visit the EPA Web site at:  www.epa.gov/ozone .

        
          	Ask your parents to make sure your air conditioners are in good condition and aren't leaking coolant. When they buy a new air conditioner, ask them to buy one that uses non-ozone-depleting refrigerant. Tell them no R-22 refrigerant!

          	Ask your parents to make sure when their car air conditioner gets serviced that the refrigerants are recovered and recycled, and not released into the air.

          	Ask your parents to make sure that before they throw away old refrigerators, air conditioners, and dehumidifiers, they have the refrigerants recovered and recycled and not released into the air. (They can ask the local trash collector if the refrigerant will be recovered and recycled before the appliance is thrown away.)

        

      

      There's a Hole in Our Ozone!

      When an actual “ozone hole” was discovered over the Antarctic in the early 1980s, scientists knew stronger steps would have to be taken worldwide to protect the ozone layer. In 1987 an international agreement called the Montreal Protocol was made between 180 nations on Earth to stop making and using the ozone-depleting gases. If these countries keep their promise, the ozone layer will recover over time. Some scientists estimate that it will take about fifty years.

      Bad Ozone

      Not all ozone is good. When ozone forms on the ground, it is harmful to people, crops, and trees. Ozone forms on the ground when exhaust from cars, factories, and chemicals mix with strong sunlight and hot temperatures. This bad combination creates harmful smog. Smog can cause serious breathing problems. Some cities have ozone alerts where they suggest that people stay indoors and not exercise when smog levels are high.

      
        Water Warning

        If rain falls on an environment that has been contaminated (made dirty with chemicals) it won't be safe to drink. You can help prevent this! Figure out which two extra words appear over and over in the puzzle grid. Cross out all the extra words and read the remaining message!
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Do You Get My Drift? How the Earth's Continents Formed

      
        [image: illustration]
      

      Millions of years ago our continents were not shaped the way they are today. As a matter of fact, they were not separate continents at all! Scientists now believe that the earth's land masses were once all one giant land mass called Pangaea. Over the last 250 million years the continents have broken up and drifted to where they are today. Scientists call this Continental Drift.

      If you look at all the continents on a map, you can see how they all once fit together. Try it! Copy a map and cut out all the continents. Now try and piece them together looking at a map of Pangaea as a guide. Can you make the first super continent?

      Is the Ground Moving Under Us?

      The continents drift because the ground under your feet is not made up of the solid, unmoving land you might think. The earth's crust is made up of a series of plates. Over time the plates move, though very slowly — sometimes less than an inch a year. This is called “plate tectonics.” It may not seem like much, but the movement of these plates is what forms mountain ranges and volcanoes, and causes earthquakes. When the edges of two plates collide, they can form a mountain range. Don't get out your hiking books yet — this takes millions of years. When two underwater plates move away from each other, that forms a mid-ocean ridge. Sometimes two plates slide over one another. This forms a fault, like the San Andreas Fault in California.

      
        TryThis

        
          Create Your Own Volcanic Eruption
        

        
          You will need one old mayonnaise jar, some baking soda, liquid dish soap, ketchup (optional), vinegar, and a sandy pile in your yard (optional). The carbon dioxide that is released when you mix the baking soda and vinegar is like a volcanic gas eruption!
        

        
          	Put the jar in the sink, or in a lasagna pan that can collect the “lava flow.” You can bury the jar in a volcano-shaped pile of sand in your yard if you want to make this look like a real volcanic eruption. Maybe try it in the sink first as a trial run.

          	Add [image: illustration] cup baking soda to the jar.

          	Squirt in some liquid soap.

          	Pour in [image: illustration] cup vinegar (you can mix the ketchup in with the vinegar before you add it, if you want to make the lava flow look red).

          	Stand back and watch your volcanic eruption!

        

      

      Whose “Fault” Is That Volcano?

      Plate movement at a fault can cause earthquakes and volcanic activity like the eruption of Mount St. Helens in Washington State in 1980. There are more than 500 active volcanoes in the world and most of them are found where two plates come together. Volcanic eruptions are most dangerous because of the toxic gases they release. Volcanic eruptions are thought to be responsible for putting about 110 million tons of carbon dioxide into the atmosphere every year — all resulting from some drifting plates!

      
Water, Water Everywhere — The Water Cycle

      The water cycle is how we keep our precious water supply on Earth. It has no beginning and no end. It goes around and around and around and has for billions of years. In truth, the amount of water on Earth has stayed pretty much the same, but its location and form does change over time. To explore the water cycle, we'll start with one section, but it is not the beginning, it is just part of the ongoing cycle.

      
        TryThis

        
          Make Your Very Own Cloud
        

        
          You will need an empty, clear, 2-liter soda bottle (no label) and its cap, warm water from the tap, a match, and help from a grownup.
        

        
          	Add about an inch of very warm water out of tap into the bottle and lay it on its side.

          	Squeeze the bottle (not enough to eject water), while your grownup helper lights the match, lets it burn, and blows it out near the opening of the bottle.

          	Release the bottle and it will draw smoke inside. This gives the water vapor something to condense around to form a cloud.

          	Screw on the cap and gently roll the bottle so the water coats all sides.

          	Hold the bottle up to a bright window or lamp. See the smoky cloud? Now squeeze the bottle. This increases the air pressure and the cloud disappears.

          	Release the pressure on the bottle and watch the cloud appear again. By releasing the pressure on the bottle you have lowered the air pressure, simulating low air pressure up in the atmosphere where clouds form.
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        AQUIFER: Aquifers are places underground where water flows through sand, gravel, or even clay. People drill wells hoping to hit an aquifer for a good flow of water.

      

      The Many Faces of Water

      Water exists in three forms: liquid, solid (ice), and gas. All three forms of water can be seen in everyday life. Drinking a glass of ice water on a hot day can show you all three. The water in your glass is the liquid, the ice is the solid, and the wetness on the outside of your glass is the water vapor cooling back to liquid right before your very eyes! This is called “condensation.” In any of those forms, water is still water. It can take part in the water cycle. Water can be found in the ocean, polar ice caps, as rivers, lakes, wetlands, and snow on land, as underground aquifers, and even in the air as water vapor in the clouds. The sun drives the water cycle by evaporating water into its rising vapor form. Then it cycles back as rain or snow to start again!

      Making Clouds

      Clouds form when water vapor, heated by the sun, rises off the earth by evaporation. The water vapor condenses in the cooler air that is higher up in the atmosphere. It clings to small particles in the air like dust or pollen. When the water condenses into clouds it is changing back from vapor to liquid. You can see condensation all around you on the earth. Just look at dew-covered grass or your fogged-up ski goggles. Condensation happens when warm water vapor meets cooler air and turns back to a liquid.

      When you drive through a patch of fog, you are actually driving through a cloud that has formed right on the surface of the earth. This happens when very moist, warm air meets cool air and the water condenses right on the spot as fog!

      Making Rain

      The clouds gather all the tiny water droplets and crash them together until they are big enough to fall as rain or snow. This is precipitation. Precipitation varies throughout the planet. It rains much more in warm, tropical places than in deserts. In colder places precipitation falls as snow instead of rain. When rain falls on land, it soaks into the ground and adds to the groundwater. This is the fresh drinking water for people throughout the world. Rain also runs into rivers and streams, which make their way to the ocean, our largest body of water.
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