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In loving memory of Teo Surasky (2002–2020)

—N. K.






INTRODUCTION At the Reef


Ispent a lot of time underwater as a kid. My father taught me to snorkel when I was six or seven, and those are some of my happiest memories. I was a shy child and often felt self-conscious. The one place where I never felt that way, where I always felt free, was in the water. Meeting ocean life so closely always amazed me.

When you first swim up to a reef, the fish mostly scatter. But if you hang out for a few minutes, breathing quietly through your air tube, you become part of the seascape to them. They’ll swim right up to your mask, or gently nibble your arm. I always found these moments wonderfully dreamlike and peaceful.

So when I went to Australia for work years later, I decided to try to give my four-year-old son, Toma, the kind of undersea experience I had loved as a child. I wanted to show him that although the surface of the sea might look unremarkable, you can see a whole new and colorful world when you look beneath the surface.

Toma had just learned to swim, and we were about to embark on my first-ever visit to the Great Barrier Reef, the largest structure on Earth made up of living things—trillions of tiny coral creatures. The timing seemed perfect.

We went to the reef with a film crew and a team of scientists who had been studying the reef. I wasn’t sure that Toma would be able to focus on the coral at all, but he had a flash of true wonder. He “saw Nemo.” He saw a sea cucumber. I think he even saw a sea turtle.

That night, when I tucked him into bed in our hotel room, I said, “Today is the day when you discovered there is a secret world under the sea.” He looked up, and the pure happiness on his face told me he understood. He said, “I saw it.” I felt a mixture of joy and heartbreak, because I knew that just as he was discovering the beauty of our world, it was draining away.

You see, the Great Barrier Reef was the most stunning place I had ever seen. It was a riot of life everywhere. Sea turtles and sharks swam past brilliantly colored coral and fish. But the reef was also the most frightening thing I had ever seen, because large parts of it—the parts I didn’t show Toma—were dead or dying.

Those parts of the reef were a graveyard. As a journalist who had been reporting on climate change and the environment, among other subjects, I had come to the reef to write about it. I knew what was happening.

A reef-killing event called a mass bleaching had the Great Barrier Reef in its grip. Bleachings happen at times of high water temperature. The living corals turn ghostly and bone-white. They can return to normal if temperatures quickly go back down to lower levels. In the spring of 2016, though, temperatures had stayed high for several months. A quarter of the reef had died and turned into a brown goo of decay. At least another half of it had also been affected to some extent.

The water of the Pacific Ocean didn’t have to warm very much to cause this massive die-off at the Great Barrier Reef. Ocean temperatures went up just 1.8 degrees Fahrenheit, or 1 degree Celsius, past the levels at which these corals can live. The dead and dying parts of the reef I saw were the result.

Corals are not the only things affected by bleachings like the one I saw. Many species of fish and other creatures depend on coral for food or habitat. Food and income for a billion or so people around the world come from the fish that depend on coral reefs. When reefs die, the loss reaches far. Sadly, more reefs are dying. That’s because temperatures are rising everywhere, not just at the Great Barrier Reef, and these rising temperatures are changing our world. This book is about that change. It is about why temperatures are rising, how their rise is altering the climate and harming the planet we all share, and—most important—what we can all do about it.
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The vibrant undersea world of a healthy coral reef.
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Coral bleached by warming water will die and turn brown if the water does not cool. And once a reef dies, its web of life will eventually collapse.



What we can do goes far beyond making our individual efforts to reduce the pollution that’s changing our climate. We do need to act against climate change to protect the natural world and the planet that supports all life, but we can go further than that.

Many things about climate change are unfair. One of them is the way it is stealing a healthy, clean planet from young people like my son, Toma. And from you.

It is also unfair that climate change affects people unevenly. Poorer communities, and minority communities, often suffer more than others from its effects. So this book is also about justice, or fairness. It is about how our response to climate change can help create not only a less polluted world but a more just one for all of us who share it.

You and your generation, and the generations yet to come, have done nothing to create the crisis of climate change, but you will live with the worst effects of it—unless we change things.

I wrote this book to show you that this change for the better is possible. Then, just as I was finishing the book, the world confronted a sudden, unexpected crisis. A new contagious disease known as a novel coronavirus appeared.

In early 2020 the virus grew into a pandemic, a disease that affected people in nearly every country. Rates of sickness and death were tragically high. Millions of people had to change their ways of life, staying home and avoiding other people, to slow the spread of the virus. Schools closed in many countries, throwing kids into a new routine of learning at home while missing their friends.

At the end of this book you’ll find what I think we can learn from this shared worldwide experience. But as you read the following chapters, keep in mind that the coronavirus pandemic did not halt climate change—or the movement to bring climate change under control.

That movement is under way now. Its goal is to fight climate change while also making a fair and livable future possible for everyone. This is called climate justice. And young people are not just part of that movement. They are leading the way. Will you be one of them?

I hope this book will help you answer that question. It is meant to give you information and much more: inspiration, ideas, and tools for action.

First you’ll see some of the steps that kids like you are taking against climate change and for social justice, including racial, gender, and economic justice. After that you’ll dive into what we have learned about the state of the climate now, and how we got here. Then you can help decide what happens next. You won’t be alone. In these pages you’ll meet some of the young activists from all over the world who are working to protect our planet and win climate justice.

It can be scary to look closely at the realities of climate change, but don’t let the facts overpower you. Remember that they are only part of the story. The rest of the story—the part of it that has fired up hundreds of thousands of young people like you in all parts of the world—is that we have choices. The huge uprisings against racism and for climate action show us that millions are hungry for change. We can build a better future, if we’re willing to change everything.
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Part One WHERE WE ARE
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CHAPTER 1 Kids Take Action


They streamed out of their schools, bubbling with excitement. Little trickles of them flowed from side streets into grand avenues, where they mingled with other streams of children and teens. Chanting, chatting, dressed in everything from crisp school uniforms to leopard leggings, the kids formed rushing rivers in dozens of cities around the world. They marched by the hundreds, thousands, and tens of thousands.

Did businesspeople gaze down from their office windows and wonder what so many kids were doing out of school? Were shoppers puzzled by the surging excitement on the streets? Signs carried by the marchers answered those questions:
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One of New York City’s ten thousand young marchers was a girl who held up her painting of bumblebees, flowers, and jungle animals. The painting was lush, but the words with it were harsh: 45% OF INSECTS LOST TO CLIMATE CHANGE. 60% OF ANIMALS HAVE DISAPPEARED IN THE LAST 50 YEARS. At the center she had painted an hourglass running out of sand.

That day in March 2019 was the first global School Strike for Climate.

STUDENTS ON STRIKE

Organizers of the first school strike estimate that there were almost 2,100 youth climate strikes in 125 countries that day. More than a million and a half young people showed up. Most of them had walked out of school—some with permission, some without—either for an hour or for a whole day.

Many of them took to the streets because they recognized a deep conflict in what they were learning about the world. Schoolbooks and documentaries had shown them ancient glaciers, dazzling coral reefs, and other living things that make up our planet’s many marvels. But at almost the same time, they were finding out that much of this wonder has already disappeared because of climate change. Much more would be gone if they waited until they were grown up to do something.

Learning about climate change had convinced these kids that things could not continue on the same path. So, like many groups before them who had fought to transform the world, they took to marching.

But many of these young people went on strike not just to prevent losses in the future but because they were already living in a climate crisis. In Cape Town, South Africa, hundreds of young strikers chanted at their elected leaders to stop approving new projects that would contribute to our planet’s warming. A year earlier, the huge city had come desperately close to running out of water, after several years of low rainfall and severe drought that were likely caused—or at least made worse—by climate change.

In the Pacific island nation of Vanuatu, young strikers yelled, “Raise your voice, not the sea level!” Their Pacific neighbor, the Solomon Islands, had already seen five small islands covered by the sea, which is rising as higher temperatures cause water to expand and glaciers and ice sheets to melt.

“You sold our future, just for profit!” the students in Delhi, India, yelled through white medical masks. Delhi often has some of the worst pollution in the world, in part because India is a major user of coal, a fuel that produces pollution. But the clouds of smog that form visible air pollution are not the only problem with coal. Burning it also releases invisible substances called greenhouse gases into the air. And as the student marchers there knew, and as you will see, these gases are the reason our climate is changing.
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Hope, determination, and a bouncing globe filled the air as young people filled the streets in Sydney, Australia, during the first School Strike for Climate.



That day was the first-ever worldwide climate strike—and it was created and run by kids. With that first school strike and those that have followed it, young people around the world are demanding a say in the future of their world.


“We Deserve Better”

One hundred and fifty thousand young people poured into the streets of Australia’s cities for the first School Strike for Climate. They knew that climate change was already damaging their nation. One of its effects, as you saw at the beginning of this book, is that warming ocean water is killing the Great Barrier Reef, a natural treasure of Australia and the world.

Yet Australia remains a major producer and seller of coal. And coal, when burned as fuel to power electrical plants and for other uses, produces the greenhouse gases that drive temperatures higher. Fifteen-year-old Nosrat Fareha, an Australian strike organizer, said to the country’s political class, “You have failed us all so terribly. We deserve better. Young people can’t even vote but will have to live with the consequences of your inaction.” Like other young people in other cities, Fareha was unafraid to speak the blunt truth to those in power. That fearlessness is one of the strengths of the youth movement for change.



A SCHOOLGIRL IN SWEDEN

The School Strike for Climate in March 2019 showed the world a youth movement that was large and growing. It had begun largely thanks to a fifteen-year-old girl in Stockholm, Sweden.

Greta Thunberg started learning about climate change when she was eight years old. She saw documentaries about melting glaciers and disappearing species. She learned that burning fossil fuels such as coal, oil, and natural gas emits—or releases—greenhouse gases into the atmosphere, and those gases contribute to climate change. Power plants, chimneys and smokestacks, cars, and planes all add greenhouse gas emissions to the air.

Meat-based diets also increase greenhouse gases, Greta learned. That’s because raising livestock, especially cattle, means cutting down large amounts of forest to create grazing lands. This deforestation removes trees, and trees absorb the harmful greenhouse gas known as carbon dioxide, taking it out of the atmosphere. In addition, cattle and their manure add methane, another greenhouse gas, to the air.

As Greta grew older and learned more, she focused on scientists’ predictions about what Earth will be like in 2040, 2060, and 2080 if humans do not change our ways. She thought about what this would mean to her own life—the disasters she would have to endure; the animals and plants that would disappear forever; the hardships in store for her own children, if she decided to become a parent.

But she also learned that the worst predictions of the climate scientists were not set in stone. By taking bold action now, humans can sharply increase the chances of a safe future. We can still save some of the glaciers. We can protect many island nations from being swallowed by the sea. We might avoid massive crop failures and unbearable heat that would send millions or even billions of people fleeing from their homes.

Why, Greta wondered, wasn’t everyone talking about preventing climate disaster? Why weren’t nations such as hers leading a dramatic charge to lower greenhouse gases? The world was on fire, yet everywhere Greta looked, people were still going about their lives, buying new cars and new clothes they didn’t need, as though nothing were wrong.

At around the age of eleven, Greta fell into a deep depression. One reason she could not shake off her depression is that Greta has a form of autism that causes her to focus intently on subjects that interest her. So when Greta turned her laser-like attention to the climate breakdown, she saw and felt the full meaning of the crisis. She could not be distracted from it. Fear and grief for the planet overwhelmed her. Depression is complex, and there were other factors too. But it was impossible for Greta to understand why those in power were not doing much about the crisis of climate change. Weren’t they also scared and angry?

A big part of coming out of her depression was finding ways to close the unbearable gap between what she had learned about the causes of the climate crisis and how she and her family lived. She convinced her parents to stop eating meat and to stop flying. The most important change for her, though, was finding a way to tell the rest of the world that it was time to stop pretending everything was fine. If she wanted powerful politicians to treat the fight against climate change as an emergency, she figured that her own life had to express that state of emergency too.

So in August 2018, at the age of fifteen, Greta didn’t go to class when school started. Instead she went to Sweden’s center of government and sat outside with a handmade sign that read SCHOOL STRIKE FOR CLIMATE. She spent every Friday there, in her thrift-shop hoodie and light brown braids. This single action was the beginning of the Fridays for Future movement.
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Greta Thunberg, a solitary Swedish schoolgirl, launched a movement that would reach every part of the world.



Public protest can be a powerful way to make a statement, but protest doesn’t always make things happen overnight. At first people ignored Greta as she sat with her sign. Gradually, though, her protest got a bit of attention in the news. This caught the eyes of people who understood what she was trying to communicate, who agreed with her and also wanted to make a statement. Other students, and a few adults, started showing up with signs. Soon Greta was being asked to speak at climate rallies, then at United Nations climate conferences, and to the leaders of the European Union, the British Parliament, and more.

Greta has said that people with her kind of autism “aren’t very good at lying.” She speaks in short, sharp truths. “You are failing us,” she said to world leaders and diplomats at the United Nations in September 2019. “But the young people are starting to understand your betrayal. The eyes of all future generations are upon you. And if you choose to fail us, I say, we will never forgive you. We will not let you get away with this. Right here, right now is where we draw the line. The world is waking up. And change is coming, whether you like it or not.”

Even if Greta’s speeches brought no dramatic action from world leaders, her words electrified many others. People shared videos of her on social media. They talked about how she’d inspired them to face their own fears about the climate future and to take action. Suddenly children around the world took their cues from Greta. They organized their own student strikes. Many held up signs with her words: I WANT YOU TO PANIC. OUR HOUSE IS ON FIRE.

In December 2019, Time magazine named Greta Thunberg its youngest-ever Person of the Year for her activism in calling attention to the climate crisis. Yet she gives credit to other young activists who were her inspiration—students in Parkland, Florida. After seventeen people were murdered at their school in February 2018, Parkland students led a national wave of class walkouts for gun control. By following their example, Greta helped to bring the youth climate change movement to the world’s stage, and by following her example, thousands more kids just like you have committed themselves to halting the dangerous progression of climate change.


Greta’s Superpower

Living with autism isn’t easy. For most people, says Greta, it “is an endless fight against schools, workplaces and bullies. But under the right circumstances, given the right adjustments, it can be a superpower.”

And this is why Greta credits her autism for her clear vision of the problem and her power to speak clearly about it. “If the emissions have to stop, then we must stop the emissions,” she says. “To me that is black or white. There are no gray areas when it comes to survival. Either we go on as a civilization or we don’t. We have to change.”

Learning about the ways our climate is changing can lead to sadness, anger, or fear. But Greta discovered that she could help deal with those feelings by taking action and making a public stand—and when she did that, she became someone for many others to stand beside. Like the tiny piece of sand inside an oyster that causes a pearl to form around it, Greta’s small act of protest helped create something beautiful and strong.



A LAWSUIT FOR CHILDREN’S RIGHTS

Young people are not just taking the climate movement to the streets. They are also taking it into the courts. Can they use international law to fight climate change? Sixteen kids from twelve countries on five continents are going to find out.

In September 2019 these climate activists, ranging from eight to seventeen years old, filed a legal complaint with the United Nations under an international treaty called the UN Convention on the Rights of the Child. This treaty took effect in 1989 to protect children’s rights in the countries that signed it. It says, among other things, that every child has the “right to life” and that governments “shall ensure to the maximum extent possible the survival and development of the child.”

The complaint singles out Argentina, Brazil, France, Germany, and Turkey. Among the nations that have signed the UN treaty, those five produce the highest amounts of greenhouse gases. (The United States and China emit more greenhouse gases, but the United States has not signed the Convention on the Rights of the Child. China has not signed the part of it that would allow it to be sued.)

The sixteen young people who filed the complaint say that by not doing enough to limit or prepare for climate change, the five countries have failed in their duty to protect children’s rights to life and health. It is the first UN climate complaint made on behalf of children around the world.

The next step will be for a committee of human-rights experts to review the complaint. This process could take several years. If the committee agrees with the children, it will make recommendations to the five countries on how they can meet their duty under the treaty. Although the committee does not have the power to force the countries to follow its recommendations, the countries that signed the treaty did pledge to live up to it.

The sixteen young activists are Greta Thunberg and Ellen-Anne of Sweden; Chiara Sacchi from Argentina; Catarina Lorenzo from Brazil; Iris Duquesne from France; Raina Ivanova from Germany; Ridhima Pandey from India; David Ackley III, Ranton Anjain, and Litokne Kabua from the Marshall Islands; Deborah Adegbile from Nigeria; Carlos Manuel from Palau; Ayakha Melithafa from South Africa; Raslen Jbeili from Tunisia; and Carl Smith and Alexandria Villaseñor from the United States.
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Catarina Lorenzo of Brazil spoke in September 2019 about a complaint filed at the United Nations by sixteen young people who accuse multiple countries of failing to act against climate change. Carlos Manuel of Palau (left) and David Ackley III of the Marshall Islands (right) were also among the sixteen.



David, Ranton, Litokne, and Carlos know firsthand that the need for action on climate change is urgent. They live on the island nations of the Marshall Islands and Palau in the Pacific Ocean. They are surrounded by dying reefs, rising seas, and ever more violent storms. Their message to the world is that even if people don’t see climate change happening in their own home country or town, it is happening right now, and it will affect us all soon.

“Climate change is affecting the way I live,” said Litokne in the complaint. “It has taken away my home, the land and the animals.”

Carlos, from Palau, said, “I want bigger countries to know that us small island nations are the most vulnerable countries to be affected by climate change. Our homes are being slowly swallowed up by the ocean.”

No matter what the committee of human-rights experts decides about this lawsuit, kids like you have shown that they are fierce and determined defenders of life on Earth. Other young people have followed their lead and filed similar climate-related lawsuits around the world.

Now that you’ve seen some of what young people are doing to call attention to the climate crisis, you may find yourself wondering what fueled their desire to act on such a large scale. The next chapters will give you a closer look at the climate crisis and its causes. You’ll see what is driving so many kids like you to devote themselves to changing the world for the better.






CHAPTER 2 World Warmers


On Christmas Eve 2019, Antarctica got an unwanted gift—a new record. The ice-covered continent set a record for the most ice melted in a single day. Ice had turned to water on 15 percent of Antarctica’s surface. But it hadn’t been just one warm day.

December is summer in Antarctica, the melting season, because seasons in the southern half of the world are the opposite of those in the northern half. But even in summer, so much ice had never melted so quickly before. By Christmas, the summer meltwater level had been 230 percent higher than average for a month. Why? One scientist said that the continent had been “significantly warmer than average” all season.
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Photos taken just nine days apart in February 2020 show how much ice had melted at the tip of the Antarctic Peninsula after record high temperatures.



At the same time, far to the north, where December falls in winter, the Russian city of Moscow had a different, but related, problem: no snow.

For centuries, Moscow has been known for its winters. They are often bitterly cold, and snow usually falls before the end of the year. But in December 2019, temperatures were higher than normal. Gardens bloomed early. Children used ice rinks for soccer matches because there was no ice for hockey. City officials had to truck in tons of fake snow for a New Year’s Day snowboarding event.

And while this fake snow piled up in Moscow, unusual warmth was leading to climate tragedy half a world away. On the last day of 2019, thousands of people in southeastern Australia fled to beaches to escape the flames that were tearing through their homes and communities.

Even though the southern summer was just getting started, already Australia was in the grip of yet another terrible heat wave. After three years with much less rain than usual, large areas were deep in drought. Trees and plants were bone-dry, ready to ignite. And they did. Small fires—started when lightning struck a dry tree or when people lit campfires, burned trash, or tossed cigarettes—quickly erupted into massive fires that sped through areas of dry vegetation. Plants were not the only things that burned, however. As happens with many wildfires around the world, homes, businesses, and other human-built structures were destroyed or damaged as well.

Perhaps the huge fires should not have been surprising. Just under a year earlier, Australia had started 2019 with its worst heat wave ever. In some places, temperatures had soared to above 104 degrees F (40 degrees C) for more than forty days in a row. Then, too, fires had wreaked havoc. They’d destroyed vast stretches of ancient forest in the Australian state of Tasmania, which had had the driest January ever recorded.

When 2019 ended, at least nine people in Australia had been killed by the fires. More than nine hundred homes had been destroyed, and more than 11 million acres (4.45 million hectares) of land had burned. Smoke and ash filled the air, darkening the skies even at noon. Tragically, about half a billion animals died because of the fires, including thousands of Australia’s famous koala bears. Some rare animal species may well have been pushed into extinction. (It would get worse during the following year’s fire season. By the end of March 2020, 34 people were dead, more than 3,500 homes destroyed, more than 46 million acres [18.62 million hectares] burned, and three billion animals killed, harmed, or displaced.)

Around the world, 2019 was a year of many such climate-related disasters and records.

In Asia, the highest-ever number of cyclones—fierce tropical storms—had torn through countries across the Indian Ocean. In the United States, floodwaters had covered large areas in the center of the country, destroying crops and driving people from their homes.

Heat records had been set across Europe and in Alaska. July 2019 was the hottest month on Earth since people had begun keeping records of temperatures. In September, the ice that has blanketed the Arctic Ocean for thousands of years (at least) shrank to the second-smallest area ever measured.

Almost a year later, Siberia—a traditionally cold region in northeastern Russia—was sweltering. In June 2020, temperatures hit 110.4 degrees F (38 C) in the remote town of Verkoyansk. This was the highest temperature ever recorded in the Arctic. Parts of Siberia were hotter than Florida, alarming scientists around the world—and also fueling hundreds of intense wildfires.

What did all these events have in common? Heat.

HEAT AND EXTREME WEATHER

Floods and droughts, heat waves and bitterly cold winter storms—how can heat cause so many different weather events? Heat waves are easy to understand. As temperatures rise, hotter days and nights become more likely, especially during summer or in places that are naturally warm. Hot nights are especially important. When temperatures fail to drop significantly at night, heat waves keep building without relief.

But heat also affects weather by changing the relationship between the Earth’s surface and the atmosphere. As air heats up, it can hold more water vapor. Over land, warmer air draws more water out of soil through a process called evaporation, in which liquid becomes vapor—that is, gas. Water leaves plants through transpiration, a similar process. During a drought, increased evaporation and transpiration make the drought worse by drying out the soil and vegetation. The unusually dry vegetation, in turn, is at higher risk of burning in a wildfire.

Adding water vapor to the atmosphere intensifies other kinds of weather too. The extra moisture means that when rain or snow does fall, it is likely to be heavier than usual, causing floods or severe snowstorms.

Warmer air absorbs moisture from water as well as from land. As the atmosphere over the oceans grows warmer, it also grows wetter. One result of the warmer, wetter air over oceans, along with warmer water, is to make oceanic storms such as hurricanes, cyclones, and typhoons more powerful and destructive.

Increased heat also changes the behavior of the jet streams. These four fast-flowing air currents—one in each polar region and one on each side of the equator—occur where cold polar air meets warm tropical air. They usually move weather systems across the planet from west to east, but they can also twist or bulge south or north of their normal tracks. The cold Arctic region is heating up much faster than other parts of the world, which is likely weakening the northern polar jet stream, making it wavier. And as this polar jet stream twists southward, it carries frigid polar air and bitter winter weather with it. This helps explain why a planet that is getting hotter on average can still have extreme cold-weather events in some places.

And our planet is getting hotter. Sometimes this is called global warming, but “climate change” is a more useful term. That’s because not every part of the world is warming all the time. The rising temperature of our planet is an overall average.

Heat waves and storms have always happened. So have cyclones, floods, and wildfires. Now, though, we know that the warming climate is fueling extreme conditions (such as drought) and extreme weather (such as megastorms). Climate change makes deadly, destructive natural events more likely.

But climate change isn’t just about new weather records or numbers on a thermometer. The warming of the world also brings many smaller, creeping changes to plants and animals, oceans, and more. In this chapter you’ll see what scientists have learned about the world’s rising temperature and the changes that result. They are still working to fully understand these big and small changes, but the changes will touch the lives of all of us, and all life that shares our planet.
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A tornado left a trail of destruction in Joplin, Missouri, in May 2011. Climate change will likely make such extreme weather disasters more frequent and severe.



This is called climate disruption—climate change that disrupts, or breaks up, the way things have been all over the world. It brings new conditions that can be hugely destructive. The good news is that we know what is causing climate change. And because we have this knowledge, we also know what we can do to slow it down or stop it.


EARTH TODAY

Wherever in the world you live, you and other young people today have something in common. You are seeing climate disruption happen and worsen as you grow up.

During the twentieth century, the temperature across all the world’s land and sea surfaces averaged 57.0 degrees Fahrenheit (13.9 degrees Celsius). In early 2020, the US National Oceanic and Atmospheric Administration (NOAA) reported that the global average temperature in 2019 had been 1.71°F (0.95°C) warmer than that. In fact, 2019 was Earth’s second-warmest year on record, after only 2016. The twenty-first century is setting a lot of heat records. Nine out of the ten warmest years on record have happened since 2005, five of them since 2015.

You might not even notice if the temperature on a summer afternoon went up by less than one and a half degrees Fahrenheit, or less than a degree Celsius. So if Earth warmed by just that much in 2019, is it a big deal?

It is.

To raise Earth’s average yearly surface temperature even a little bit takes a huge amount of heat, because the ocean can store a lot of heat energy before that energy affects the surface temperature. That’s why a small rise in average surface temperature represents a big increase in stored heat. “That extra heat,” says NOAA, “is driving regional and seasonal temperature extremes, reducing snow cover and sea ice, intensifying heavy rainfall, and changing habitat ranges for plants and animals—expanding some and shrinking others.”

Greenland, for example, is a massive island between the Atlantic and Arctic Oceans. It is mostly covered by a thick ice sheet. Over a span of five days in the summer of 2019, Greenland’s ice sheet lost fifty-five billion tons of water. The ice melted and flowed into the ocean. That was enough water to cover the state of Florida five inches deep! Scientists had not expected Greenland’s ice to melt at that rate until 2070. Just a small change in temperature can have big consequences.

This is climate change and disruption in action. More than that—it is a call to climate action.

CLIMATE CHANGE BEFORE HUMANS—AND NOW

Climate change is our biggest challenge, but it is not new. The Earth’s climate has changed many times. Around twenty thousand years ago, for example, much of the Northern Hemisphere was covered with ice sheets. We call this the Ice Age, but it was just the most recent ice age in the most recent geological period.

Over the last two million years, glaciers have formed in the northern reaches of the planet, then melted away, only to advance and retreat again and again. Because these vast glaciers held so much of Earth’s water in the form of ice, sea levels dropped as much as 410 feet (125 meters) when the ice was at its peak, then rose again as the ice melted.

Earlier, during the time of the dinosaurs, Earth was much warmer than it is today. From 145.5 to 65.5 million years ago, there was little ice. Fossils show that warm-weather plants and animals thrived in the polar regions. And many scientists think that earlier still, before about 635 million years ago, our planet went through several periods of “Snowball Earth,” or at least “Slushball Earth.” It was blanketed with ice and snow, although open water may have remained near the equator.

Paleoclimatology—the science that deals with ancient climates—studies this history of past climate changes on Earth. Paleoclimatologists say that most of those changes have been caused by small shifts in Earth’s orbit. These movements altered the way the sun’s energy was distributed across the planet’s surface. Some past climate changes, though, may have been caused by massive natural events here on Earth, such as eras of widespread volcanic eruption that went on for thousands or even millions of years. In addition to creating some of the rock and lava layers of the modern world, these eruptions filled the atmosphere with gases and particles, which also reduced the amount of heat energy at the planet’s surface.

If climate change is part of our planet’s history, what makes today’s rising temperatures an emergency?

This time is different because of us.

Human civilization flowered after the last Ice Age ended. Everything about our lives is rooted in the conditions our species has known for the past twelve thousand years or so. Those conditions are changing rapidly. Keeping up with them will be the biggest challenge our civilization has faced.

But the key difference between today’s climate crisis and the ancient climate changes is that we are causing this one. National Aeronautics and Space Administration (NASA) researchers report that much of the current warming trend, maybe all of it, is human-caused: “Most of it is extremely likely (greater than 95 percent probability) to be the result of human activity since the mid-20th century.”

Our actions—burning fossil fuels, but also cutting down forests and raising a lot of livestock to eat—are changing the atmosphere in a way and at a speed that is outside its natural course. These activities of ours are adding greenhouse gases to the atmosphere.

A greenhouse is a building that traps and holds heat, so that people can grow flowers or fruits inside it even when the weather outside is too cold. Greenhouse gases work the same way, but on a global scale.

A lot of the heat energy that reaches Earth from the sun reflects off the planet and back into space. Certain gases in the atmosphere, though, trap some of that heat near the planet’s surface. When those gases increase, more heat is kept, and temperatures go up. The rising temperatures, in turn, lead to the droughts, storms, wildfires, melts, and other features of our current climate crisis.

Our modern way of life is constantly emitting these heat-keeping greenhouse gases into the air. This means that we are constantly heating the planet in a way the Earth has never seen before.

You’ll find out more about the links between human activity, energy use, greenhouse gases, and climate in chapter 4. First, though, you deserve to learn who is at greatest risk if we continue on our current path. You’ll then see why this moment of danger is also a moment of great opportunity.

The bad news is that we are responsible for climate change. The good news is that we can do something about it. We already have the knowledge, tools, and technologies we need to do amazing things.


PREDICTING THE CLIMATE FUTURE

Scientists know that some climate disruption is going to happen no matter what we do, because warming that has already begun will not stop overnight. But we also know that if we do not act, climate change will be a lot worse. So climate scientists are constantly working on ways to measure our effect on the climate and to predict, or project, what the climate will be like in the future, to help us determine how to keep that warming to a minimum.

Climate scientists rely on two things: data and tools. The data is mountains of information. Over many years, measurements have been made of temperatures, wind speeds and directions, rainfall amounts, levels of salt in the oceans, sizes of glaciers, and much more. The tools are computer programs called models that are designed to mimic our planet’s complex climate system. Researchers test a model by having it reproduce past changes in the climate, then comparing the results with the historical record. Next, they make predictions about the future, to show us what changes we can expect from specific changes in the climate system.

By changing the data that goes into a model, scientists can answer “what if?” questions. What if humans started reducing greenhouse gas emissions? What if they started emitting more? What role do clouds play in a given prediction? What if the amount of wildfire smoke increased every year?

Modeling is challenging because the climate system is so complex. Many programs for doing it exist, and they work in a variety of different ways. In addition, not all researchers use the same sets of data within these programs. This is why projections of the climate’s future differ. Projections also change when scientists gather new data or create new, more precise models. When research showed that the oceans are warming faster than expected, for example, or that Greenland’s ice is melting faster, that information changed many climate projections.

Two other things that can impact climate projections are tipping points and feedback loops.

Tipping Points:

The climate does not change in a steady, smooth line. Something that has been changing slowly can suddenly change quickly. This may happen because conditions have reached what is called a tipping point.

Imagine yourself slowly, steadily leaning to one side. At a certain point you will simply fall over. You have reached the tipping point. The remainder of your sideways movement will be swift and possibly catastrophic. And once you reach the point of falling, you cannot raise yourself back to your upright position.

The same thing can happen with climate change. For example, in 2014 scientists at NASA and the University of California in Irvine broke some disturbing news. They had been studying the West Antarctic Ice Sheet, part of the massive coat of ice that blankets the south polar continent. On an area the size of France, they said, glacier melt now “appears unstoppable.” What had once been a slow flow of melt into the sea was significantly speeding up because the water where the glaciers meet the sea is getting warmer, melting them from beneath.

According to these researchers, a tipping point may have been reached, probably signaling the end of the West Antarctic Ice Sheet. If it keeps melting, as they predict, it will eventually raise sea levels some 9.8 to 16.4 feet (3 to 5 meters). “Such an event will displace millions of people worldwide,” one of the scientists said.


OEBPS/e9781534474543/fonts/RobotoCondensed-Bold.ttf


OEBPS/e9781534474543/fonts/RobotoCondensed-Regular.ttf


OEBPS/e9781534474543/fonts/ZillaSlab-Regular.ttf


OEBPS/e9781534474543/images/f0027-01.jpg





OEBPS/e9781534474543/fonts/EBGaramond-BoldItalic.ttf


OEBPS/e9781534474543/fonts/EBGaramond-Regular.ttf


OEBPS/e9781534474543/fonts/RobotoCondensed-Italic.ttf


OEBPS/e9781534474543/images/f0004-01.jpg





OEBPS/e9781534474543/images/f0014-01.jpg
THE HOUSE IS
ON FIRC
oN’T BURN
oUR FUTURE






OEBPS/e9781534474543/images/f0009-01.jpg





OEBPS/e9781534474543/fonts/FingerPaint-Regular.ttf


OEBPS/e9781534474543/images/f0010-01.jpg





OEBPS/e9781534474543/fonts/EBGaramond-Bold.ttf


OEBPS/e9781534474543/xhtml/nav.xhtml


Contents



		Cover


		Title Page


		Dedication


		Introduction: At the Reef


		Part One: Where We Are

		Chapter 1: Kids Take Action


		Chapter 2: World Warmers


		Chapter 3: Climate and Justice






		Part Two: How We Got Here

		Chapter 4: Burning the Past, Cooking the Future


		Chapter 5: The Battle Takes Shape


		Chapter 6: Protecting Their Homes—and the Planet






		Part Three: What Happens Next

		Chapter 7: Changing the Future


		Chapter 8: A Green New Deal


		Chapter 9: A Toolkit for Young Activists






		Conclusion: You Are the Third Fire


		Afterword: Learning from the Coronavirus Pandemic


		A Natural Solution to the Climate Disaster


		Find Out More


		Acknowledgments


		About the Authors


		Notes


		Photo Credits


		Copyright







Guide



		Cover


		Start of Content


		Title Page


		Dedication


		Introduction


		Afterword


		Acknowledgments


		About the Author


		Notes


		Copyright








		I


		II


		III


		V


		VI


		VII


		VIII


		IX


		X


		1


		2


		3


		4


		5


		6


		7


		8


		9


		10


		11


		12


		13


		14


		15


		16


		17


		18


		19


		20


		21


		22


		23


		24


		25


		26


		27


		28


		29


		30


		31


		32


		33


		34


		35


		36


		37


		38


		39


		40


		41


		42


		43


		44


		45


		46


		47


		48


		49


		50


		51


		52


		53


		54


		55


		56


		57


		58


		59


		60


		61


		62


		63


		64


		65


		66


		67


		68


		69


		70


		71


		72


		73


		74


		75


		76


		77


		78


		79


		80


		81


		82


		83


		84


		85


		86


		87


		88


		89


		90


		91


		92


		93


		94


		95


		96


		97


		98


		99


		100


		101


		103


		104


		105


		106


		107


		108


		109


		110


		111


		112


		113


		114


		115


		116


		117


		118


		119


		120


		121


		122


		123


		124


		125


		126


		127


		128


		129


		130


		131


		132


		133


		134


		135


		136


		137


		138


		139


		140


		141


		142


		143


		144


		145


		146


		147


		148


		149


		150


		151


		152


		153


		154


		155


		156


		157


		158


		159


		160


		161


		162


		163


		164


		165


		166


		167


		168


		169


		170


		171


		172


		173


		174


		175


		176


		177


		178


		179


		180


		181


		182


		183


		184


		185


		186


		187


		188


		189


		191


		192


		193


		194


		195


		196


		197


		198


		199


		200


		201


		202


		203


		204


		205


		206


		207


		208


		209


		210


		211


		212


		213


		214


		215


		216


		217


		218


		219


		220


		221


		222


		223


		224


		225


		226


		227


		228


		229


		230


		231


		232


		233


		234


		235


		236


		237


		238


		239


		240


		241


		242


		243


		244


		245


		246


		247


		248


		249


		250


		251


		252


		253


		254


		255


		256


		257


		258


		259


		260


		261


		262


		263


		264


		265


		266


		267


		268


		269


		270


		271


		272


		273


		274


		275


		276


		277


		278


		279


		280


		281


		282


		283


		284


		285


		286


		287


		288


		289


		290


		291


		292


		293


		294


		295


		296


		297


		298


		299


		300


		301


		302


		303


		304


		305


		306


		307


		308


		309


		310


		311


		312


		313


		314


		315


		316


		317








OEBPS/e9781534474543/fonts/RobotoCondensed-BoldItalic.ttf


OEBPS/e9781534474543/images/f0005-01.jpg





OEBPS/e9781534474543/images/f0022-01.jpg





OEBPS/e9781534474543/fonts/ZillaSlab-BoldItalic.ttf


OEBPS/e9781534474543/fonts/ZillaSlab-Bold.ttf


OEBPS/e9781534474543/images/9781534474543.jpg
! y/r;N'J' ~/ HJ"






OEBPS/e9781534474543/images/f0017-01.jpg
oy SN \ [
¥ \ BF.T P
\e
ar, "ERTs Sf "THF- - Diog ) }"v A
i e 1F YOU WER:"'GRT Tu% /A AN






OEBPS/e9781534474543/images/f0036-01.jpg





OEBPS/e9781534474543/images/title.jpg
THE YOUNG HUMAN'S GUIDE TO PROTECTING
THE PLANET AND EACH OTHER

NAOMI KLEIN

with Rebecca Stefoff

Qhenﬂ Atheneum Books for Young Readers
New York London Toronto Sydney New Delhi





OEBPS/e9781534474543/images/f0030-01.jpg





OEBPS/e9781534474543/fonts/EBGaramond-Italic.ttf


