

[image: Things you can do, How to FIGHT CLIMATE CHANGE and REDUCE WASTE. Written by Eduardo Garcia, Illustrated by Sara Boccaccini Meadows]



[image: ]



[image: ]



Introduction


“The greatest threat to our planet is the belief that someone else will save it.”

— ROBERT SWAN, British explorer and the first person to walk to both poles



Are you familiar with the parable of the hummingbird? It goes like this:

One day, a huge wildfire breaks out in the forest, forcing all the animals to flee. Terrified, they find refuge by the edge of the forest, where they feel overwhelmed and helpless as they watch the ferocious flames destroy their beautiful home. They are paralyzed, except for the hummingbird, who says, “I’m going to do something about this fire.” She flies to the nearest river, scoops a few drops of water with her beak, rushes toward the blaze, and drops the water onto the fire. And off goes the hummingbird, back and forth between the river and the flames at whizzing speeds, dropping water into the blaze at every turn. The rest of the animals are stupefied. The elephants, the bears, the deer, and the other big critters that could carry much more water yell at the hummingbird, “What are you doing? Your beak is tiny, you can barely carry any water!” And without missing a beat, the hummingbird turns around and tells them, “I’m doing the best I can.”

That’s what Things You Can Do is about—doing the best we can.

Like the forest animals in the hummingbird parable, we’re facing our biggest challenge as greenhouse gases warm our planet, wreaking havoc on the climate system. Earth’s average surface temperature has risen by around 1.2°C (2.1°F) since the start of the Industrial Revolution. The extra heat has thrown the climate system off balance, unleashing catastrophic events, from rising sea levels and destructive mega-storms that threaten coastal communities to wildfires that turn billions of trees into ash and droughts that deplete fertile cropland of nutrients.

The reason is clear. Greenhouse gases, like carbon dioxide, are trapping the sun’s heat in the atmosphere. We humans have created all that carbon dioxide by burning fossil fuels with our cars, our airplanes, our factories, and our power plants.

The solution is clear, too. We need to stop burning fossil fuels and usher in a green economy that relies on renewable energy, electric and shared forms of transportation, and sustainable diets.

But that is easier said than done. For decades, those with the most power to fight climate change have turned a blind eye. Politicians, company executives, and investors have mostly stayed on the sidelines, watching this catastrophe unfold, issuing targets that they rarely meet, and even denying that climate change is happening at all.


AFTER DECADES OF BROKEN PROMISES, EXPECTING THAT GOVERNMENTS AND CORPORATIONS WILL FIX THE CLIMATE CRISIS IS AT BEST NAIVE AND AT WORST IRRESPONSIBLE AND RECKLESS. WE NEED TO DEMAND  THAT THEY IMPLEMENT TRANSFORMATIVE CHANGES TO SLASH EMISSIONS, BUT IT’S ALSO UP TO US, THE HUMBLE HUMMINGBIRDS, TO DO THE BEST WE CAN.


And there is a lot we can do. Research cited by the United Nations shows that households are responsible for two-thirds of greenhouse gas emissions, which makes sense when you consider that there are 7.7 billion people on Earth—and by 2050 we will be nearly 10 billion.

But we are not all equally responsible. Those of us living in the United States, the European Union, and other developed countries have greater carbon footprints because we typically drive bigger cars and have to heat and cool larger homes with electricity generated by burning fossil fuels. To compound the problem, the food we eat is mostly produced by industrial farms that cause deforestation and rely on aggressive agrochemicals that poison pollinators and pollute waterways. And we generate humongous amounts of waste, much of which ends up in the environment, where it kills countless animals.

There is no question about it—our lifestyles are destroying planet Earth. Like parasites, we live at the expense of our host.

But we can turn things around. If each one of us reduces the carbon emissions associated with our lifestyles, it will go a long way toward fighting climate change.

This book was inspired by a series of stories I wrote for the New York Times. Beautifully illustrated by Sara Boccaccini Meadows, backed by peer-reviewed research, official statistics, and interviews with researchers and activists, Things You Can Do is a toolbox filled with dozens of actionable tips that will allow you to slash your carbon footprint and live in closer harmony with nature. From reducing plastic waste, recycling efficiently, and increasing your car’s mileage to cooling your home without an air conditioner, composting, and eating a climate-friendly diet, this book is packed full of thoughtful practices and ideas that can build a bridge to a better tomorrow.




ONE

There Is No Planet B
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Earth is the most magical place in the universe. It’s the only planet where countless species of plants and animals have flourished through millennia, from single-cell organisms like cyanobacteria to mighty dinosaurs and everything in between.

They have all thrived here for the simple reason that Earth is the only planet in our solar system with the right temperature to sustain life. That temperature is constantly changing—it varies with the seasons, drops at nighttime, and is influenced by the weather.

The temperature also depends on where on Earth you are. Equatorial regions remain warm most of the year, and the poles tend to be pretty cold all the time.

The coldest place on Earth is Vostok, Antarctica, where the thermometer dropped to -89.2°C on July 21, 1983.

The highest temperature of 57°C was recorded in Death Valley, California, on July 10, 1913.
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By measuring temperatures in many places across the globe and through the years, scientists have come up with an average surface temperature for the period 1951 to 1980: 14°C.

That is pretty balmy—perfect for life to thrive.

That’s in large part because Earth is in the so-called Goldilocks zone. Our planet is not too close to its host star (the sun) and not too far—just the right distance for liquid water to exist. If we were closer, water would evaporate. If we were farther away, it would freeze.

Earth is also perfect for life because the liquid metal in its core works with the planet’s rotation to generate a magnetic field that keeps gases trapped in the atmosphere. If it weren’t for this magnetic field, those gases would be spilled into space.

The atmosphere is our planet’s comfort blanket, and the magnetic field holds the gases needed for life, such as nitrogen and oxygen, close to the surface. No other planet in the solar system has this lucky combination.

The Solar System’s Gas Giants
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Jupiter. The largest planet in the solar system, Jupiter is twice as massive as all the other planets combined and is thought to have 79 moons. Jupiter is made mostly of swirling gases and liquids, with an atmosphere of hydrogen and helium. Its powerful atmospheric pressure turns the hydrogen into liquid, creating the largest ocean in the solar system. Jupiter cannot sustain life because it does not have a solid surface and is beset by ferocious storms that can last for centuries—the planet’s Great Red Spot is an anticyclonic storm that has lasted for at least 340 years.
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Saturn. Named after the Roman god of agriculture and wealth, Saturn is a massive ball of mostly hydrogen and helium. It is encircled by seven rings made of chunks of ice, rock, and as many as 82 moons. Saturn is also unlivable. The strongest hurricane on Earth can reach a top wind speed of 110 metres per second, while the winds in Saturn’s upper atmosphere reach 488 metres per second. The atmospheric pressure of Saturn is so powerful that it turns gas into liquid, just like on Jupiter. Astronomers think that two of its moons, Enceladus and Titan, could potentially host microbial life.
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Uranus. Named after the Greek god of the sky, Uranus was the first planet to be discovered with the aid of a telescope. It has 13 faint rings and 27 small moons. Uranus has a rocky core, but most of its mass is a hot, dense mix of icy materials like water, methane, and ammonia. It has an atmosphere composed of hydrogen and helium, with a small amount of methane that makes it look blue. Uranus can’t support life as we know it because conditions there are too extreme and volatile. Near its core, temperatures can reach 4,982°C, but Uranus has the coldest atmosphere of any planet in the solar system.
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Neptune. The most distant planet of our solar system, Neptune is 30 times farther from the sun than Earth. Like Uranus, Neptune is also composed mainly of water and ammonia with traces of methane wrapped around a small rocky core. Astronomers think there might be an ocean of superhot water under Neptune’s icy atmosphere. Life as we know it is not possible on Neptune. The average temperature there is about -202°C, and its atmosphere is volatile, with winds that whip clouds of frozen methane across the planet at around 1,200 miles per hour—faster than a supersonic jet.

The Solar System’s Rocky Planets
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Mercury. As the smallest planet and the closest to the sun, Mercury can get pretty hot, with daytime temperatures reaching 427°C. At night, though, temperatures can drop to -179°C, because Mercury’s atmosphere is too thin to retain heat. It’s composed mostly of oxygen, sodium, hydrogen, and helium atoms blasted from the surface of the planet by the constant bombardment of asteroids, debris from comets, and the solar wind.
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Venus. The second planet from the sun, Venus is similar in size to Earth. It has no moons or rings and is peppered by tens of thousands of volcanoes. Like Uranus, Venus rotates in the opposite direction of Earth: from east to west. Its thick atmosphere is composed mainly of carbon dioxide—a greenhouse gas that traps heat underneath—making Venus the hottest planet in the solar system. Surface temperatures can reach 482°C, hot enough to melt lead. The extreme heat and the toxic atmosphere make Venus inhabitable.


THE SOLAR SYSTEM ALSO HAS FIVE DWARF PLANETS (CERES, PLUTO, ERIS, HAUMEA, AND MAKEMAKE), MORE THAN 1.1 MILLION ASTEROIDS, AND MORE THAN 3,700 COMETS.
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Earth. Whereas all the other planets are named after Greek and Roman deities, Earth comes from a Germanic word that means “the ground.” The oceans cover 70 percent of Earth’s surface and hold 97 percent of its water. The planet’s land features dynamic landscapes that include mountains, canyons, volcanoes, and valleys. Our planet has an atmosphere that is responsible for the long-term climate and short-term local weather, and it keeps us warm and cozy by retaining heat underneath. Life has flourished here. Cyanobacteria, butterflies, baobabs, gray whales, panda bears, owls, emperor penguins, tardigrades, daffodils, zooplankton—an estimated 8.7 million species of plants, animals, and microorganisms call planet Earth home. Scientists have only identified 14 percent of them.

[image: ]
[image: ]
Mars. About half the size of Earth, Mars features a rugged surface that has been altered by volcanoes, meteor impacts, dust storms, and plate tectonics. Mars has an atmosphere made up mostly of carbon dioxide, nitrogen, and argon. It is 100 times thinner than Earth’s and not very effective at trapping heat underneath. As a result, temperatures can vary rapidly, going from 21 to -143°C. Mars can’t sustain life because it is too cold and too dry there, but astronomers think that conditions were friendlier to life eons ago. Features that resemble river and lake beds show that there was once liquid water on the surface of Mars.

The Sun

The sun is the primary source of energy on Earth. Our star transfers heat through radiation (radiate means to send out or spread from a central location). This radiation is carried from the sun, which is 93 million miles away, to our planet by electromagnetic waves in about eight and a half minutes.

The radiation that is visible is called visible light, but there are other types of solar radiation that we can’t see, such as ultraviolet light, infrared, microwaves, radio waves, X-rays, and gamma rays.
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Most of the solar energy that reaches our planet comes in the form of shorter wavelength radiation.
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About 30 percent of the solar energy that reaches our planet is reflected back into space by the atmosphere, the Earth’s surface, and the ice caps through what is known as the albedo effect. (Albedo is another word for reflectivity—white surfaces reflect more solar energy than darker ones.) About 19 percent is absorbed by the atmosphere and clouds, and 51 percent reaches the land and the oceans, warming them.
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The Earth’s surface then releases that energy in three ways:
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Water evaporation. The sun’s energy turns water into its gaseous state, generating clouds and contributing to all kinds of weather phenomena, including rain and snow.
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Radiation. Most of the solar energy that reaches our planet comes in the form of shortwave radiation but is transformed into heat and then released by the Earth’s surface as longer-wavelength infrared radiation.
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Conduction and convection. These are the twin engines of our planet’s weather. Conduction is a transfer of heat by direct contact: the Earth’s surface releases the solar energy that it has absorbed into the air. Because that air is now warmer, it raises up and passes on the heat to other gas molecules through a process called convection.
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The energy that the Earth releases is equal to the amount of solar energy that reaches the surface of our planet. In other words, the energy that drives our planet is governed by the first law of thermodynamics, which states that energy cannot be created or destroyed, just transformed.

But, in actuality, the amount of solar energy that stays on our planet depends largely on the atmosphere.

The Atmosphere

Earth’s atmosphere is a wonderful thing. It acts as a natural thermostat that regulates our planet’s temperature, letting in just the right amount of radiation from the sun, while releasing most of the extra heat that bounces from the surface of the planet out into space.

Our atmosphere shields the planet from impacts of small and medium-sized meteors, which often burn upon coming into contact with atmospheric gases. It also contains a layer of ozone that protects our planet’s surface from harmful ultraviolet radiation.
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Earth’s atmosphere extends for about 300 miles and has five layers: the troposphere, stratosphere, mesosphere, thermosphere, and lastly, the exosphere.

Most atmospheric gases are concentrated in the troposphere, the layer closest to the surface, and most of the weather happens in this 7-mile-thick layer.
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Weather and Climate

Weather is the state of the atmosphere at a particular place
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Greenhouse Gases
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Fossil Fuels and Greenhouse Gases
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The Keeling Curve is named after Charles David Keeling, who started measuring the atmospheric concentrations of carbon dioxide at the Mauna Loa Observatory on Hawaii in 1958. His data show two things. First, carbon dioxide levels follow a seasonal rhythm: They decrease after the spring in the Northern Hemisphere, when plant growth removes carbon dioxide from the air through photosynthesis, and increase in the winter due to plant decay. Second, over the long term, carbon dioxide is becoming more prevalent in the atmosphere. That long-term surge correlates with the rapid increase in greenhouse gas emissions.
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The Climate Crisis
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Wildfires. Drier areas are more vulnerable to wildfires. Western Europe, California, Alaska, Chile, and Siberia have been hit by destructive wildfires in recent years. In 2019 and 2020, wildfires in Australia razed 50 million acres of land, killing 34 people and millions of animals—including koalas, wallabies, wombats, and kangaroos—and destroying 6,000 homes and other structures. Insects that thrive in warmer temperatures have killed hundreds of millions of trees in the U.S. and Canada in recent years, turning them into kindling for devastating wildfires.
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Heat waves. Climate change is making heat waves more than twice as likely to occur in some places. In recent years, severe droughts linked to climate change have occurred in southern Africa, Australia, Brazil, the U.S., and Europe. Some of them have lasted for years. High temperatures reduce soil moisture, which often leads to food shortages because we depend on fertile soils for the vegetables, grains, and fruit we consume, as well as for livestock feed.
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Flooding. Warmer air tends to hold more moisture, which can bring more frequent and intense rainfall to some areas. Heavier rains cause streams, rivers, and lakes to overflow, which damages lives and property and can contaminate drinking water. Flooding is expected to increase in densely populated urban areas near rivers and the coast. In the U.S., more flooding is already occurring in the Mississippi River Valley, Midwest, and Northeast.
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Mass extinctions. Earth is facing its sixth mass extinction. Meteorites and massive volcano eruptions were largely to blame for previous mass extinctions, but this one is being caused by human actions, and climate change is a contributing factor. Researchers say that about a third of all plants and animal species may go extinct in the next five decades. Many species are struggling to adapt to the changing climate. The timing of natural events such as flowering and egg-laying is shifting. Some species, like Chinook salmon and the monarch butterfly, are changing their migration patterns, and animals such as mackerel and bumblebees are being forced to find new habitats.
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Storms. Hurricanes, typhoons, and cyclones get their energy from the temperature difference between the warm ocean waters and the cold upper atmosphere. Because that temperature difference will be more marked going forward, powerful storms will be more frequent and intense. Instead of occurring every 100 years, mega-storms like Hurricane Harvey are expected to strike every 16 years.
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Ocean acidification. The oceans absorb about a third of the carbon dioxide that humans are releasing into the atmosphere. When carbon dioxide mixes with saltwater, chemical reactions occur that make the water more acidic. This is having a marked impact on marine life, especially mollusks, crabs, and corals. In combination with higher water temperatures, acidification has triggered bleaching events that killed around 50 percent of corals in Australia’s Great Barrier Reef in 2016 and 2017. Researchers estimate that between 70 and 90 percent of coral reefs worldwide will likely die by 2040.
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Melting ice caps. Temperatures in the Arctic are rising twice as fast as anywhere else on Earth. In June 2020, the temperature reached 38°C in the Arctic Circle, the highest value ever recorded there. The increased heat is melting the polar ice caps as well as permafrost—ground that is continuously frozen. When it melts, permafrost releases carbon dioxide and methane into the atmosphere, aggravating climate change. Mountain glaciers on which millions of people rely for drinking water and irrigation are also disappearing.
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Sea level rise. The global sea level has risen by about 20 cm since 1880 and is expected to rise another 30 to 122 cm by 2100. This is the result of added water from melting land ice and thermal expansion, as water expands when it warms up. Sea level rise, storm surges, and high tides are forecast to displace more than 600 million people from coastal areas by the end of the century. Rising sea level is also damaging agricultural land across the world, especially near densely populated river deltas in Asia, and threatens the survival of people living in small island nations like the Maldives.
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The Warming Trend
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Greenhouse Gases by the Numbers
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But Who Is Responsible?
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The Carbon Footprint
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No Time to Lose
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