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Introduction



    What's This Book About?


    You've probably heard something's happening.


    Maybe you've learned about massive glaciers melting or looked at photos of animals and birds atop chunks of melting ice. You also might have seen news stories about extreme events—hurricanes, floods, water shortages, heat waves, electricity blackouts—and heard experts wonder about whether more are coming. You may have listened to politicians throwing around words like emergency, disaster, and catastrophe.
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    A seal atop a patch of melting ice.


    Global warming is real. It has become a big deal, and it's going to remain that way for many years. The earth's surface temperature, which hasn't changed much in 10,000 years, has shot up during the last few decades. Nearly every part of the planet has gotten warmer.


    “The earth has a fever, and the fever is rising,” says former vice president Al Gore, who won a Nobel Prize for his work on this issue.


    If the fever continues, we won't be able to adapt fast enough. Many types of plants and animals will have trouble too. Our lives will change—not just in places where it's cold now, but almost everywhere.


    You might think global warming is going to be like some scary movie where everything happens in an instant. It won't. Coastal cities won't suddenly be underwater, and we won't be burned to a crisp the second we step outdoors. Weather-related problems will occur gradually—more heat waves with temperatures over 100 degrees Fahrenheit (F.) (38 degrees Celsius, C.), more drought, rising sea levels, and other problems.


    “We are all used to talking about these impacts coming in the lifetimes of our children and grandchildren,” said Martin Parry, who co-chaired the Intergovernmental Panel on Climate Change, the main scientific group studying this problem. “Now we know that it's us.”


    But we can do something about it.


    Many things can help. They range from simple steps, like changing kinds of lightbulbs and lowering the thermostat, to more complex options, like negotiating agreements with other countries to limit emissions of the gases that are the cause of global warming. New technologies to fight the problem are being developed. All of these things have their limits; no one of them, by itself, will solve a problem that is so severe it wouldn't end even if we somehow were able to magically halt all emissions tomorrow. But people still need to take global warming seriously.


    If you'd like to be one of those people—or just want to learn more about this topic—then this book is for you. It's intended as an easy-to-understand guide to what is possibly the most important subject of our time. Activities at the end of some chapters will help increase your knowledge about global warming.


    What is global warming?


    Global warming describes what makes the world a hotter place—the increase in temperature of the earth's air and oceans.


    The earth has a natural process of setting its thermostat. Atmospheric gases—commonly called greenhouse gases—warm the atmosphere and surface. This greenhouse effect allows us to live on the earth. But the balance of gases in the atmosphere, the extremely thin layer of air surrounding the earth, is being disrupted by human activity. That has led to warmer temperatures, leading to a change in climate.


    The situation is often compared to a blanket around the earth. The blanket is made up of gases that have been collecting in the atmosphere. The sun's heat gets trapped underneath that blanket—but the blanket is getting thicker, making it hard for the earth to cool down. So temperatures get warmer and warmer.


    How is global warming different from climate change?


    Global warming refers to the increase in the average temperature of the earth over several years or decades. Climate change refers to both global warming and other changes in climate that accompany the warming. These changes include more common and more intense extreme weather and a rise in sea levels.


    Many people see global warming and climate change as the same. But some experts consider the word warming misleading because it doesn't include the full range of changes. Also, they think it doesn't make people care enough about the problem. As National Aeronautics and Space Administration (NASA) climate scientist Drew Shindell told the newspaper the New York Times: “Global warming sounds cozy and comfortable.”


    Some scientists prefer the terms global heating or global climate disruption. A few even suggest global weirding because of the weird things that are going to happen.


    Is climate change caused by things other than people?


    Yes. But people have been speeding up the warming by burning fossil fuels—coal, oil, and natural gas—and cutting down forests. Scientists have found that these activities are pumping far more carbon dioxide (the main source of the problem) and other greenhouse gases into the atmosphere. Within the last couple of decades, records have repeatedly been set for the warmest years on record—and then broken the next year or the year after that.
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    Temperature increase over time. Average global surface temperature has risen since 1860.


    Are people definitely responsible for what's happening?


    An overwhelming majority of scientists say yes.


    The Intergovernmental Panel on Climate Change is made up of hundreds of scientists from the United States and other countries. In its 2007 report, the panel said that warming of the climate system is “unequivocal” (definite) and went on to say that it had “very high confidence” human activities had contributed to global warming. Translated, that means there's at least a nine out of 10 chance that human activity is the correct explanation for global warming.


    And that panel isn't alone in its conclusions. The U.S. Global Change Research Program, an team of government scientists, said in a 2009 report: “The global warming observed over the past 50 years is due primarily to human-induced emissions of heat-trapping gases.”


    The American Geophysical Union, an international scientific society with more than 35,000 members, said, “Natural influences cannot explain the rapid increase in global near-surface temperatures.” And the science academies of the United States and 10 other countries put out a statement in 2005 that said: “It is likely that most of the warming in recent decades can be attributed to human activities.” Since then, it has published more statements backing that up.


    Naomi Oreskes, a professor at the University of California at San Diego, studied more than 900 articles on climate change published in serious scientific journals between 1993 and 2003. Three-quarters of the articles endorsed the idea that humans were responsible for at least some of the global warming of the past 50 years. The others took no position. Not a single one challenged the idea that human-caused global warming is occurring. All of this has led many to accept that people are responsible for global warming.


    How much is the temperature going up?


    Since 1900, the average global temperature already has gone up about 1.5 degrees F. (0.8 degrees C.). Although it's hard to predict future greenhouse gas levels, the earth will probably warm somewhere between another two and 11.5 degrees F. (1.1 and 6.4 degrees C.) by 2100. Even if we stopped emitting heat-trapping gases immediately, the climate would still continue to warm for many decades because the gases already released into the atmosphere will stay there for years—even centuries. This means we should act sooner rather than later.


    Would a temperature rise of just a couple of degrees really have that big an effect?


    Yes. It won't just make things more pleasantly warm. Over the last 10,000 years, the earth's average temperature hasn't varied by more than 1.8 degrees F. (1 degree C.). People, plants, and animals have gotten used to those relatively stable conditions.


    Temperatures now are only five to nine degrees F. (three to five degrees C.) warmer than the days at the end of the last ice age, in which much of the northern United States, Europe, and Asia was covered by more than 3,000 feet (914 meters) of ice. So a small temperature change will throw the climate out of balance.


    Will all this mean I can get a suntan in the middle of winter?


    Not really. The sun isn't a major contributor to global warming. But if it warms up enough in winter to where it's like summer, you might.


    Why do some people say global warming isn't happening?


    Science doesn't often produce a single universally agreed-on answer. Sometimes its results can be interpreted in different ways. A few scientists look at those results differently from the vast majority of other scientists.


    Natural cycles of warming and cooling have taken place throughout history. Some people say this means there's no evidence that recent global warming is part of a natural cycle. But most of the scientific world disagrees with them.


    Many people who deny that global warming is taking place don't submit their findings to other scientists to review before they publish those findings. Some of these people aren't entirely honest—they may have been paid by the oil, mining, and other industries that have a vested interest in denying climate change.
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    Global warming has greatly affected polar bears.


    Other people say that global warming is occurring but the role of human activity isn't clear or fully proven. They say nature might play a bigger role in causing higher temperatures than humanity does. For example, they say the amount of energy given off by the sun may be increasing. But recent measurements show that the sun's energy has added only slightly to recent warming during the first half of the last century and not at all to the rapid warming of recent years.


    Even people who do accept that humans have contributed to climate change sometimes say that scientists, the media, and others have overreacted. They argue that global warming isn't the huge problem it's portrayed to be. These people worry more about how much taking action to prevent climate change will cost—for example, in paying extra taxes—as much or more than its environmental impacts. So they oppose taking steps to reduce warming, such as signing international treaties, that they say could do more harm than good, especially to the economy.


    What do most Americans think?


    Increased news reporting about global warming, along with books, TV shows, and movies, like Al Gore's movie An Inconvenient Truth, have caused Americans to recognize the problem of global warming.


    In 1992, according to one poll, about one out of every four people admitted they didn't know anything about global warming. Fifteen years later, in 2007, that figure was down to about one out of every 25 people.


    Also in 2007, one-third of Americans told pollsters that global warming is the world's biggest environmental problem. That was twice the number who gave it the top ranking a year earlier. Since then, though, other polls have shown that people haven't made it a huge priority. A 2009 Gallup Poll found global warming came in last compared to eight other environmental concerns that people said they worried about a great deal or a fair amount, including water pollution, air pollution, and the extinction of plants and animals.
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    The 2007 Live Earth concert in London entertained people while informing them about global warming.


    What about younger people?


    Schools are teaching more about climate change, and celebrities like actor Leonardo DiCaprio are taking up the cause. Increasing numbers of young adults see climate change as their generation's biggest problem. In 2007, the Live Earth series of concerts around the world attracted dozens of performers, including Madonna, Snoop Dogg, Kanye West, and Alicia Keys, to draw attention to the issue. Polls show adults between ages 18 and 29 are more attuned to the threat than older adults.


    Even so, many young people still think climate change is far off. A national survey of 900 high school students in 2007 found that only about a quarter of them believe climate change is very likely to affect them personally in their lifetimes.


    What do scientific experts think should be done?


    The experts say we should produce less carbon dioxide and other greenhouse gases by burning less coal, gas, and oil—and that we should do it in a very short time. The Intergovernmental Panel on Climate Change said in 2007 that the world will have to become mostly free of carbon-emitting technologies in about four decades to avoid widespread extinctions of animal species, decreased food production, flooding for millions of people, and higher deaths from heat waves. To do that, people all over the world need to change their lifestyles, and governments need to take the problem seriously.


    We'll cover the thinking behind how we reached this point and what else is being done to address the problem of climate change in the chapters ahead.
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