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“This dream is so far away,
And you feel like you will never be able to reach it. …
Trust me, i have had these feelings,
and i am only eleven.
It is in your grasp, it is not as far away as you think.
If you think positive and work hard
your dream will come true.”

— Samantha Muscarella
Action For Nature Eco-Hero, 2009
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At Storey Publishing, we—re committed to producing books in an earth-friendly manner and to helping our customers make greener choices.

These books are manufactured in the United States and are in compliance with strict environmental laws. And printing them on recycled paper helps minimize our consumption of trees, water, and fossil fuels. The text of Catch the Wind, Harness the Sun was printed on paper made with 10% post-consumer waste, and the cover was printed on paper made with 10% post-consumer waste. According to Environmental Defense’s Paper Calculator, by using this paper instead of conventional papers, we achieved the following environmental benefits:

* Trees saved: 53

* Air emissions eliminated: 5,067 pounds

* Water saved: 24,402 gallons

* Solid waste eliminated: 1,482 pounds
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FOREWORD

BY JOHN HANSON MITCHELL

If the predictions for the various disruptions associated with global climate change are accurate, sometime within the next 50 years the world as we now know it will be decidedly different. Sea levels will rise, coastal cities will flood, there will be major shifts in human population centers, plant communities will shift, and an as yet unpredictable number of species will become extinct.

The people who will be most affected by these massive alterations are now in grade school or pre-school — or have yet to be born. What that means is that this sector of the population will need to have a better understanding of the physics and biology of the forces that are causing these climatic changes and a means of better dealing with the new world they will be living in. Essentially, that is what Catch the Wind, Harness the Sun sets out to do. Herein you will find simple, clear, and entertaining accounts of the physics of the atmosphere, gas exchanges, wind currents, solar energy, fire, and water, as well as step-by-step directions for various experiments kids can undertake to demonstrate the actual workings of these various processes and use them to generate renewable energy.

I wish I had had a book like this when I was growing up. Science — especially physics — was profoundly boring in my time, all filled with discussions of kinetic and potential energy and electrical currents. Michael Caduto’s book covers some of the same material. The difference is that it is fun to read, and more importantly, the information is essential to understanding what some scientists have termed the most profound environmental problem of our time.

John Hanson Mitchell

Editor of Sanctuary, the Journal of the Massachusetts Audubon Society, and author of many books including The Paradise of All These Parts: A Natural History of Boston (Beacon Press) and Ceremonial Time: Fifteen Thousand Years on One Square Mile (Perseus Books)


FOREWORD

BY DAVID BONTA

When I was just a whippersnapper, a dear old man who would come to be my “guru” told me something that I never forgot. He said, “There are two kinds of people in the world — those who make the world a little better and those who make the world a little worse. Whose side are you on?”

I, of course, replied that I would like to be on the side of those who made the world better for my having been there. He said simply, “Prove it.”

Ever since that day, I felt a need to at least try, in any little way, being mindful that all of us factor into the balance — no matter who we are or how young or old we are. That is why I am so happy to see Michael Caduto write this book, Catch the Wind, Harness the Sun.

You can participate in making the world a better place, and this is a great book to show you how to do that. It will begin to prepare you for some of the most challenging and exciting opportunities the human race has ever faced. Though this book may contain riddles and games, it takes seriously the problems we face and the need for action by you, our youngest citizens.

Big changes are coming. As we move away from regrettable and unsustainable energy choices and practices, it will mean much work. Transition could be tough. Certainly the world will change, as it must. The rewards of living in ways that sustain the Earth will bring a bright future for all.

Just as the problems of the world are all interconnected, it is a happy coincidence that the solutions are as well. When you begin, with even a small step toward a better and brighter day, then the whole world begins to be a little better off!

As we see the world develop, future energy needs will be enormous. How will we provide the secure and sustainable resources we will need? Who will be our solar technicians of tomorrow? I know it is Michael’s hope, and mine, that this wonderful book will serve as your “first primer” in this all-so-important task.

It is brimming with learning and bursting out in fun! Some projects are easy, some require a bit more effort, but there are lots of hands-on things to do, and all of the activities have lots to teach you.

Hey, kids, so what kind of citizen do you want to be for planet Earth? Here’s your chance to plug in to the promise of tomorrow’s energy and to live in ways that keep our home planet safe, healthy, and alive. Enjoy!

David Bonta

Founder and president, USA Solar stores


PREFACE

“Keep me away from the wisdom which does not cry, the philosophy which does not laugh, and the greatness which does not bow before children.”

— Kahlil Gibran, Lebanese poet and artist

“There are no seven wonders of the world in the eyes of a child. There are seven million.”

— Walt Streightiff

Years ago there was a group of kids who would hang out at some local ponds in the woods near their houses in Warwick, Rhode Island. During the summer they caught frogs and turtles. When winter arrived they couldn’t wait to go skating. Time passed, and the ponds became a haven for kids in that neighborhood, where most of the familiar forests, fields, and other landmarks in the town were being cut down, bulldozed, and developed.

One day, a thirteen-year-old boy from this group of kids read in the local newspaper that someone had bought the land around the ponds. That person wanted to rip up the trees, fill in the ponds, and build more than a hundred small houses called condominiums. So the boy went door to door and gathered 235 signatures to petition against the development. When he told townsfolk what was happening, a group of citizens met and formed a Neighborhood Improvement Association.

At the next meeting of the town planning board, more than a hundred people who opposed the condominiums packed the room. Town officials and the developers were dumbfounded.

[image: Image]

This painting, “Le Châtelier’s Principle Realized,” was created by the author when he was 13. It contrasts dark industrial pollution with the vibrant colors and flowing energy of nature. The title is from a chemistry principle that states: When something changes and throws a system out of balance, it will react so as to form a new balance. The painting asks the question: “To which direction will the balance ultimately tip?”
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The author at 13 years
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...and as an adult standing in front of the wetlands he helped to save in his youth.

When the thirteen-year-old stood up and spoke to oppose the development, he was so nervous that his knees shook and he could hardly speak. He was breathing quickly and his palms were sweaty. At first he spoke very softly. But when he saw the faces of his friends and neighbors in the crowd and thought about what was going to happen to their favorite pond, his voice grew louder. He told town officials that no one wanted that development and that there were several ponds there where kids went to play. He reminded them that it was their job to advocate for the citizens of the town, not the developers. He said that if the condominiums were approved, it would show that the town didn’t care what kind of place would be left for their children to live in. A few days later, the developers stopped their plans.

Nine years later, when that teen was a senior in college, he received a phone call from the Neighborhood Improvement Association. The developers were back with their proposal to build condominiums! Now twenty-one years old, he was studying wetlands ecology and land-use issues. So he again appeared before the town’s planning board, this time as an expert witness, using maps and environmental protection laws to spell out restrictions on development in and around wetlands. Ultimately, some condominiums were built, but less than half the number the developer wanted. The ponds where those kids used to hang out were protected by a 200-foot-wide strip of natural land called a buffer, and are still there today.

That thirteen-year-old kid wrote this book.

Those early experiences taught me that even someone who is young can make a difference, if only that person cares enough to get organized, take action, and push for change. They showed me how we have to work hard and use our knowledge and skills. And we sometimes need to step up and fight for the things we love.


KIDS’ POWER!

Catch the Wind, Harness the Sun is all about capturing and using renewable energy from the forces of nature in order to sustain the health of our planet. With these activities you can explore how to harness the sun, catch the wind, and be a Green Giant in your everyday life. Catch the Wind, Harness the Sun also shows how to save energy and use less of the power that comes from burning coal, oil, and natural gas — energy sources that are putting tons of carbon dioxide into the air and causing global climate change. This book is about living in balance with the environment today in order to take care of the future.

Catch the Wind, Harness the Sun shows how to use your personal power to make a difference. There are so many people in the world that every little bit of energy we save quickly adds up to a huge amount. If each of the 106 million households in the United States lit just one bulb with solar energy instead of with the electricity that arrives through the power grid, it would save more than enough power to light all the bulbs in 3.5 million average homes — for a whole year! So anyone who tells you “One person isn’t going to make a big difference” is just plain in the dark about light.

The United States is home to 312 million people. That’s less than 5 percent of the 6.8 billion people who live in the world. But even though the United States has only a small portion of Earth’s peoples, we use 25 percent of all the energy used worldwide! On top of being such energy hogs, we get more than 85 percent of our energy from sources such as oil, natural gas, and coal. These are the fossil fuels that formed under pressure, and underground, from the remains of plants and animals that mostly lived even before the age of the dinosaurs.

It takes 2 million miles (3,218,688 km) of pipelines just to deliver the oil that we use in the United States. Exactly how long is that? The next time you’re out on a clear night, look up at the moon and consider that our closest celestial body is really 238,856 miles (384,401 km) away. If the oil pipelines that feed the petroleum thirst in the United States were placed end to end, they would make 4½ round trips between Earth and the moon! Our natural-gas pipelines would stretch for a bit more than a single, one-way trip.

[image: Image]

Can’t get enough of this greasy stuff, glub, glub …

Ours is an ever-shrinking planet thanks to energy-fed technology — a global web woven of Internet links, wireless connections, and satellite hookups. Your friend lives in China? No problem! High-speed access will bridge the gap. From YouTube, blogging, and Twitter to digital music on demand, CD-ROM, and flat-screen TV, trying to keep up with the latest innovations makes you want to, well, stream.

But there is a downside. As technology becomes increasingly cool to use, the planet heats up. Everything we do draws power from the grid, the web of cables that feed electricity to our homes, schools, and businesses. That power is generated mostly by burning fossil fuels, which creates more carbon dioxide and causes the global temperature to rise. Heat your home, drive to school or to a concert, and you’re just one more cause of global warming. Plus you’re using up sources of energy we can’t replace, tapping into wells that will run dry.

Why should you care? Because it’s your world — to own and to inherit. Catch the Wind, Harness the Sun can help you live in a way that is sustainable — a way that takes care of the planet so that the natural world will be able to meet the needs of your generation — and of those to come.

[image: Image]

It’s a World Wide Web of wired and wireless signals.

Who else is going to do something about it? From governments to grassroots movements, lots of people are working to find cool planetary solutions. Great numbers of kids are playing a role (check out the Green Giant profiles throughout the book), and so can you. In the long run it’s up to you, your friends, and kids you’ve never met who happen to live all over this beautiful Earth. You’re the ones who will help to decide what the world will become. So grab a friend and dive into this bookful of activities, from folklore to community action, from artwork to word games and riddles, from science and culture to Earth-consciousness.


PART 1
HEATING UP
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CHAPTER 1
ENERGY AND THE POWER OF SIMPLICITY

Simplify, Simplify, Simplify.

— Henry David Thoreau, Walden

What would life be like without lighting, computers, recorded music, air-conditioning, central heat, or — horror of horrors — television and video games!? Now imagine that there are no engines to drive our cars or buses; no trains, planes, or motorcycles. What difference would it make?

Consider electricity. Imagine a power plant — a sprawling factory of gigantic buildings, smokestacks, and piping where fuel is burned to create the heat that is used to generate our electricity. Now picture this: There are more than 6,000 power plants creating energy, 24 hours each day, in the United States. Half a million miles of power lines are needed to feed this electricity to our homes and businesses. That’s enough power lines to wrap 20 times around the equator’s 24,902-mile (40,075 km) length.

In order to make this power, we have to burn the fuel that creates the fire that makes the steam that turns the turbines that generate the electrical current. Burning coal, oil, or gas makes about 86 percent of this steam. Nuclear power plants create 8 percent of the steam using powerful reactions that reach about 20,000°F (11,100°C) in order to heat water to its boiling point of 212°F (100°C). How efficient does that sound?

Isn’t it time to try something different? Picture your own life without any of the things that use electricity. Give it a try by living through “A Dark Day of Enlightenment,” which is on page 18.

FOLLOW THE JOURNEY COAL TAKES FROM THE MINE TO THE POWER LINE:
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[image: Image] strip–mine coal shovel, [image: Image] trucks, [image: Image] coal train cars, [image: Image] river barge, [image: Image] coal-fired power plant, [image: Image] steam boiler, [image: Image] electric-generating turbine, [image: Image] power line, [image: Image] house & lightbulb
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ART FOR THE EARTH

When it comes to living “Green,” the palette of eleven-year-old artist Kevin Huo holds every color of the rainbow. His “canvas” ranges from the pages of a calendar to the sides of city buses in San Mateo, California. In 2008, Kevin’s painting of nature in the city won first place in San Mateo’s “Go Green, Art Takes a Bus Ride” competition. And one of his bright, lively illustrations was recently awarded first place in the “I Love Costa Rica’s Rain Forest” art contest, which was juried by Smart Poodle Publishing.

He began as a first-grader, winning a 2006 contest hosted by San Mateo’s Human Investment Project Housing Program by creating artwork that best expressed the theme “What does ‘house’ mean to me?” Kevin created an image called “Katrina Cottage,” which showed a house like a castle, walking through floods and storm clouds — a house that could survive in a tough situation. Kevin says that this image was meant to “remind people to care about the Earth and climate change.”

Communicating with Pictures

In the fifth grade, Kevin started an art campaign called “Paintbrush” to raise people’s awareness about the environment and to encourage others to work for a Green and sustainable planet.

“I used the great opportunity in the ‘Go Green, Art Takes a Bus Ride’ contest to get my message out to everyone so they’d understand that this Earth is getting sick. I want everyone to understand that they should ride the bus and lower their carbon footprints.

“Every day we see coastal forests burning, rapidly melting glaciers, and people throwing chemicals into the water and cutting trees. In many countries children and young people face very poor sanitation, health care, and environmental conditions. The decisions made today will have significant impact on our lives.

“We must safeguard our natural environment, with its diversity of life, its beauty, and its resources, all of which enhance the quality of life, for present and future generations,” he says.

Kevin’s painting of natural life in a mangrove swamp was one of only a dozen chosen from among those submitted by child artists from around the world (and the only winner from the United States) and was featured in the 2010 Children’s Art Calendar, published by the Mangrove Action Project, in Port Angeles, Washington.

Because of Kevin’s devotion to the environment and his many accomplishments as an eco-artist, he was among the handful of young activists chosen in 2009 to receive an International Young Eco-Hero Award from San Francisco-based Action For Nature — a nonprofit group that encourages young people to “take personal action to nurture and protect a healthy environment on which all life depends.”
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“THE DECISIONS MADE TODAY WILL HAVE SIGNIFICANT IMPACT ON OUR LIVES.”

Strong Support and a Global Reach

Of course, no child is a “Green” island. Kevin says he’s been able to take his art to such heights because he’s had support from local communities and volunteer organizations, and guidance from his teachers, parents, and friends. Kevin has great appreciation for his parents, Gina Kuo and Kenneth Huo, activists and organizational leaders in many arts-and-culture, environmental, sustainable, and Green campaigns. And he speaks highly of his school principal, Mr. Rick Giannotti; his teacher, Ms. Danette Gee; and government officials and activist groups, all of whom have encouraged him.

Kevin’s parents have inspired him to see the connection between taking care of people and taking care of the environment. In May 2008 there was a catastrophic earthquake of magnitude 7.9 in eastern Sichuan, China, that killed 70,000 people. That spring Kevin organized an art exchange called Paintbrush Diplomacy: fellow students at Audubon School created artwork to share with students in China. Kevin’s architect father led a team of experts from California to China the following October to help with the rebuilding efforts. Mr. Huo took the artwork created by Kevin and his classmates to China and presented it to students whose school had been destroyed by the earthquake. The project was called From Disaster to Sustainable Reconstruction — the Gansu Experience. In November, when the rebuilding team returned to California, they visited Audubon Elementary and shared stories about their fellow students in China, “half a world apart.”

Clearly Kevin had a sense of his life’s mission from an early age and has followed that calling faithfully. He says he loves what he does: “Through drawing and participating in the community’s public arts and culture events, I helped out my parents, my teachers, my schools, my communities — and I shall continue doing it.”

ACTIVITY
A DARK DAY OF ENLIGHTENMENT

[image: Image]

PICTURE A BULB TURNING ON IN YOUR MIND. THAT LIGHT WILL HELP YOU SEE THAT IT’S POSSIBLE TO LIVE WITHOUT FOSSIL FUELS, JUST LIKE THE 1.6 BILLION PEOPLE IN THE WORLD TODAY WHO LIVE WITHOUT ELECTRICITY.



! SAFETY FIRST !

Plan this activity with parents and teachers. Work together to make a Safety First set of ground rules for handling sleepovers, candles, campfires, and any other events and activities you’ll enjoy during your Dark Day of Enlightenment. Use flames only when adults are present to supervise.





WHAT YOU WILL NEED

Materials and supplies you’ll use for this 24-hour period, such as:

[image: Image] Water

[image: Image] Candles

[image: Image] High-energy food that is easy to prepare and needs no refrigeration

[image: Image] Sleeping bags

[image: Image] Bicycle, scooter, or skateboard

[image: Image] Games and sports equipment

[image: Image] Books to read

[image: Image] Notebook or journal

[image: Image] Pen or pencil

[image: Image] Matches

[image: Image] Campfire-making supplies (newspaper, tinder, kindling, logs)



DO THE DEED

Twenty-four hours — how long could that be? You can endure almost anything for only a day, right?

“No problem!” you say.

Let’s see! Here’s the plan: You’re going to live from sunrise to sunrise without using anything that runs on electricity or relies directly on the consumption of fossil fuels. This means no lightbulbs or iPods, no battery-operated devices, no cars that burn gasoline, and no use of oil or natural gas either directly or indirectly. In order to have the most control over your situation, try Dark Day of Enlightenment on the weekend, when you don’t have to go to school.

[image: Image] Call some friends and plan activities that don’t consume energy. This means that television, computers, battery-operated games, theaters, and visits to the local mall are all out!

List and gather what you need for each activity. The better you plan, the more successful and enlightening your experience will be. Also make a list of the meals you will eat, the menu for each meal, and how you will cook or otherwise prepare them. Gather that food, and put it aside for when you need it. Be certain you have gathered everything you'll need by the start of the 24-hour period. Borrow things if you need to. If you want, plan for a practice run during part of a day.
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There are many fun things to do that don’t use electricity: playing ball, biking, riding a scooter, or skateboarding.

[image: Image] Think through every action before you take it. Consider the sources of energy or supplies needed to do it, and make sure no electricity or fossil fuels are being consumed. For starters: Find a windup alarm clock to wake you, because the electric model sitting next to your bed is off-limits. Don’t turn on the bedroom or bathroom light or get anything out of the refrigerator. Walk to where you are going, or use a scooter or
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