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For my children





Without showing what happened to a child, the world cannot understand.

—Keiko Ogura






Introduction HEROES

In a musty box from my childhood sits a collection of 12-cent Superman comic books. When I was in grade school I would trek to the local grocery store every month to buy them, my weekly allowance in my pocket and my dog Nikki in tow. The store was owned in those days by a family in our town, and the clerk, a lady in her fifties with cat-eye glasses and a warm smile, knew me and every other kid in the area; she would always ask if my money was burning a hole in my pocket and that was why I had to spend it so fast.

The comics are fragile now, ink fading, pages yellow and thin, but I remember their newness so clearly—how I rushed with the latest issue to meet neighborhood kids at the marsh in our small California town, sharing Superman’s heroics while eating beef jerky and fishing for crabs. We would reenact our favorite stories with gusto, pinning towels to our shoulders as capes and leaping from rocks in flight. (The boys always wanted me to play Lois Lane, but I never went along.) By the time I got home the comic book was mud-spattered, worn, and memorized, cover to cover.

We all knew this about Superman: he became a hero through tragedy. His scientist father tried valiantly to convince the Krypton council that everyone on their world was in mortal danger, and needed to be saved from a doomed planet. It was no use: he was ridiculed, his warning ignored. To save their son, Superman’s parents put him on a spaceship to Earth. Krypton exploded into millions of pieces.

I could never have imagined, as a child, that in my lifetime a parallel story would unfold on Earth. Dying worlds were for fiction; saving humanity from doom was a game. We took the permanence of our own planet—beautiful, enormous, and filled with life—for granted. We did not stop to think, when playing with the marsh’s water bugs and snakes, polliwogs and herons, that each of these creatures is a miracle, or that our planet itself might be unique in all the universe. Who can imagine the end of the world?

Nor did we notice, as children, that we, too, were creatures of the marsh, tied in countless unseen ways to the place we lived. Our legs waded in cool, murky water; our hands scooped small life into jars to carry home. Our eyes watched clouds flow over us, while our lungs took in the clean air.

But the marsh, full of wonder, held darker clues of what was to come. It behaved like a living thing, sometimes placid, at other times lashing out, its streams rising into backyards, roads, and houses. One Christmas my sister and I woke to find our presents floating in a foot of water in the living room; our street had suddenly become a river. The more houses and roads built in and near the marsh, the worse the flooding; development was overwhelming its ability to absorb runoff from uphill.

I think of that today because the Earth, though massive and unalterable in our minds, clearly has its limits. For decades, scientists have issued increasingly dire warnings about the dangers of polluting the atmosphere with greenhouse gases such as carbon dioxide and methane. These gases, produced mainly by the burning of fossil fuels, trap heat from the sun that would otherwise radiate back to space. Our planet’s atmosphere can absorb only so many tons of these pollutants before the complex yet stable pattern of precipitation and temperature that sustains life—our climate—becomes unstable and dangerous.

Just as in the comic myth, there has been some resistance to these facts. But denial of reality hasn’t changed it. Global temperatures rise at an alarming pace; each decade is warmer than the last. The eight years prior to 2023 were the hottest ever recorded, fueling natural disasters of unprecedented power and destruction. Then 2023 shattered Earth’s heat records once again. This relentless warming trend would quickly flatten if we stopped polluting the atmosphere with carbon; the problem and its solutions are well understood. Yet staggering volumes of fossil fuel emissions continue. Millions of lives, whole species, and entire countries are at risk from extreme weather and rising seas. We are on the verge of rendering our beautiful world a hostile, less habitable place.

Children, with their lives ahead of them, have the most at stake—and they know it. Surveys show that a large majority of children, from school-age to teens, worry about the changing climate. They rightly see it as a threat to their own well-being, casting a shadow over their dreams. But the percentage who believe that adults will address the crisis, and save the Earth, is heartbreakingly small. Our kids understand: this is not pretend. Their planet is in trouble.

In the summer of 2018, a sixteen-year-old told me during a checkup, when I asked about her plans after high school, that she hoped to be a science teacher. “That’s great,” I began, when she politely cut me off: she wanted to work with kids because she was questioning whether to have any of her own. A school project on global warming, which included interviewing a climate scientist at the local university, had been keeping her awake. “I’m not sure it would be right,” she said, “to bring kids into a world like that.”

She glanced up for my reaction as she said it. I was sitting across from her on my wheeled stool, with her chart open on my lap; I had just written “loves soccer” and “future plans—” then stopped. I noticed her hands gripping the edge of the exam table, as if it might suddenly move. Her legs were crossed, swinging a little; short, light-brown hair was looped neatly behind one ear. She was young, and healthy, with purple-framed eyeglasses and flip-flops dangling from her feet. A tear suddenly fell down her cheek.

And I struggled with what to say.

Wildfires, hurricanes, and heat waves make headlines. Small moments with my patients never will. But what is happening in my clinic tells another story of this strange and unsettling time. Children are bearing the weight, in their lungs and hearts and minds, of our madness.

I am a pediatrician in the fastest-warming city in the United States. Reno lies four hours’ drive east of my childhood marsh, within sight of the Nevada-California border. It spans a small river valley and a series of sagebrush hills, joining the Great Basin Desert and Sierra Nevada mountains like pieces of a massive, continental puzzle. Year by year, through the windows of the hospital and clinic where I work, I watch our sky and forests changing as the thermometer climbs. Inside those buildings, I care for the children of my town.

And from that vantage point I can see that a marsh and the children playing in it are not separate; they are part of the same fabric, and their fates are intertwined. The climate crisis is a health crisis, and it is a health crisis, first and foremost, for children.

The American Academy of Pediatrics has warned about climate threats to children for over a decade; almost 90 percent of global disease attributable to the crisis is occurring in those under five years old. Most parents I talk to, every day—who lovingly buckle their children into car seats, brush their teeth, and bring them in for checkups and vaccines—don’t know this. Nor do they realize that their children are already being affected by the changes we have set in motion.

That’s because the health problems linked to climate change, much like the weather disasters it spawns, seem like familiar events. Just as hurricanes, wildfires, and floods have always been part of human history, doctors have treated the illnesses associated with global warming—asthma and allergies, heatstroke, trauma, infections, and malnutrition—for centuries. What is changing is the intensity, frequency, and prevalence of problems we have always known.

I see it in my clinic, like the edge of a flood lapping beneath the door. When a mother says that her daughter suffers with hay fever most of the year now, instead of just in spring. Or a father questions why his son fainted from the heat during football practice in late September, when our weather usually cools. When a child struggles to pay attention in a new school after her family fled the destruction of a record-breaking hurricane and moved cross-country. Or when I treat more tick bites in a single summer than I have in the previous decade.

While everyone is harmed by the shifts taking place around us (parents and doctors cough in smoky air, too), in no other age group does the environment have as much power to shape a person’s mental and physical health. From the moment of conception until adulthood, a child’s body and mind are forming, every day. Like wet clay on a potter’s wheel, the lightest touch can have profound effect; yet as the clay sets—as our major organs finish growing and developing—the same touch leaves little or no mark. Children are also more susceptible because of their size; just as an adult dose of medication would harm a child, the same “dose” of air pollution or heat is more dangerous for a small body than an adult’s.

But one aspect of this crisis is particularly confined to youth, and stays with me each night as I turn off the lights and head home. Our children are planning their lives in circumstances no prior generation has seen. Childhood has always been a risky period of life; throughout history, babies and children have met peril, from polio to famine, from cyclones to war. Yet they have never had to face, in quite this way, the potential loss of the future itself.



I set down the girl’s chart and handed her a tissue. In the hallway my medical assistant asked Which ear hurts, buddy? as the next exam room door shut. We sat for a moment; then I asked if her mother, also in the hallway, knew how she felt. She wiped her nose and stared at the Kleenex in her hands. “I don’t like to say anything,” she said, “because she just gets this look on her face.”

“What kind of look?”

She shrugged. “Like she’s scared. And sad.”

“So you don’t want to worry her.”

She shook her head no.

It’s our job to worry about you, I thought, but didn’t say. Because what defense would there be, if that were spoken.

I wanted to pin a towel to her shoulders and tell her she could save the Earth. I wanted her to understand that despair was like kryptonite in the hands of powerful men: a weapon wielded to get their way. I wanted her to feel some of what I felt, welling in my throat.

Because our warming world is not just a health and existential threat; it is the greatest moral crisis humanity has ever faced. This young girl was not the victim of an accident. All the children alive today, and all who will ever live, were chosen to bear this burden by the men who ruled the world.

Those men led the industry that had laid our path to this moment, years ago; their decisions were now here, in my exam room. In 1977, when I was about this girl’s age, Exxon scientist James F. Black realized that carbon dioxide in the atmosphere was rising, and the planet was warming, due to the burning of fossil fuels. He presented a startling warning to the company: within decades, continued use of its products would radically alter the Earth.

The Exxon executives who heard his report were alarmed. They funded millions of dollars of research, all confirming his ominous findings. But by 1988, when NASA scientist James Hansen told Congress the same thing, the heads of the largest oil and gas companies had made a choice. And that choice would shape the future of billions of people, living and unborn.

Their minutes and memos did not mention my patient. They never thought about the life of one young girl in my clinic. But I thought of them now, as I sat with her: powerful people we would never meet, deciding her fate. Men who risked the world, and made a child pay their debt.

Outside the windows of the medical center that afternoon, Reno was in the midst of the hottest month in its history, breaking a record set just the year before. In the Sierras and beyond, heat was baking California’s forests, where millions of trees had been killed by drought and bark beetles, whose numbers were exploding in the warming climate. Any day now, a spark from a power line, or a tire rim scraping on asphalt, would ignite that tinder. And smoke would pour over the mountains again, as it does every summer, from the fires consuming places I once knew.

And that smoke would be carried in the air that she, and all my other patients, pulled into their bodies; it would irritate their eyes and chests and moods, and the smiles I usually saw from well children would be replaced, as the weeks wore on, by flat expressions. The smoke would even snake through the hospital’s filters to the newborn nursery, where I would suddenly smell it as I turned a baby over onto my forearm, gently, to check his back. When I returned him to his bassinette and looked at his sleeping face, I would wonder what remnants of other people’s lives he was breathing on his first day.

As children left our building with their parents that month, they would have to contend not just with smoke, but with the ongoing heat wave, which would whoosh through the sliding glass doors like a giant’s hand. Its grip would trigger their skin glands to sweat, blood vessels to dilate, and pulses to quicken. At night, it would trouble their sleep—because evening temperatures no longer drop like they once did, here in our high desert climate. And I would have little to offer their worried parents, except a warning to keep children indoors—the opposite of my usual advice. Few needed to be told. We could all see that the world outside had become alien to us, and unsafe.

I didn’t know that any of this was in our future as I sat with that teenage girl in my clinic. I didn’t know that shortly after the Carr and Mendocino Complex fires, another spark, just west of here, would take the town of Paradise; that it would send refugees—grandparents, aunts, uncles, and cousins—into our city, where they would double up in the bedrooms of my patients. But I did know; we all knew. And I thought of her as it happened.



The air that summer would eventually cool, and the city and mountains would reappear from haze; we would go back to forgetting the crisis we are in, and the foreshadowing we had been given. Months later, a few drops of rain would fall, and children would run outside to catch it on their tongues. And we would look at them, and this world we know, and tell ourselves nothing was changing.

I would be passing through a glass walkway on the day of that first rain, going from my office building to the pediatric floor, when I saw these children outside, playing in the hospital garden. Among them was a six-year-old I knew. He had just left my clinic with his mother and toddler brother, and was now standing in the garden below, face upturned and mouth open.

I paused to watch him. Every minute or so he would jump up and down, laughing and wiping his face with his palms, because a raindrop had hit him on the nose or cheek. As other staff hurried past me in the hallway, looking at their phones, I could not take my eyes off this boy and the scene around him: flowers and bees, a pond, the golden hills to the east. And when a patch of sun broke through, spotlighting his little red jacket, I saw something else: that everything in front of me was part of a whole.

Because that boy’s body was linked to the garden, and the sky overhead, through thousands of continuous, microscopic interactions. And those connections with his environment, though invisible from where I stood, were more fundamental to his health than any of the dazzling medical technology in the building behind me.

I realized that if he caught a raindrop, the water he swallowed, lent by the clouds, would be absorbed into each of his cells. That it would cushion his brain with cerebrospinal fluid, and his joints with synovial fluid; it would form acid in his stomach; it would course through his body, as blood.

I knew that his blood carried oxygen, being made and released by the garden’s shrubs and trees, and drawn through his lungs from the air. That when he went home, the sandwich of wheat, peanuts, and grapes his mother gave him would contain carbon, pulled from the atmosphere as carbon dioxide. That those plants had converted the carbon into protein, carbohydrate, and fat that his body could use to grow, so that when he came into the clinic, we would mark his height and weight climbing higher, each time.

And I saw that those same atoms and molecules of water and oxygen and nutrients, now cycling through him, might have traveled through a tree, or a whale, or an insect, or a bird. They might have protected and nourished a baby in her mother’s womb, or passed through an elderly woman on the other side of the world, living a life he couldn’t imagine. Or through someone long gone, from a millennium ago.

Which meant that these elements were only borrowed from the atmosphere, not owned. That, as he played, the breath he exhaled and the moisture evaporating from his skin, mouth, and lungs were rising back into the clouds to be carried away by the wind. That the water in the urine he voided, that night before being tucked into bed, would find its way, eventually, back to the sea.

Because the water and air and heat that swirl around the globe, in clouds and rivers and oceans and wind, also flow through us, and every living thing. The atmosphere outside the windows of the clinic and hospital—the backdrop to my patients’ visits—is part of their bodies, physically linking them to this planet and all its life. Children are creatures of this world. What we do to the Earth, we do to them.

But children are attached to their world by more than water and air. When my young patient finally caught a raindrop, he threw his fists in the air and ran to his mother, who was sitting on a nearby bench. She smiled and hugged him—and he went limp with mock exhaustion, knowing she would not let him fall.

The baby then squealed at being left out, and waddled toward them like a tiny drunk. The older boy turned, crouched down, and tenderly hugged his brother, who had collapsed into his arms. It’s okay, I could see him saying, it’s okay.

For a moment they were in a line: the mother’s hands on her son’s shoulders; him embracing his brother. Who could doubt, looking at them, that love passes through generations as surely as genes, linking us to everyone who came before, and everyone who will follow. Who could doubt what science now proves—and what I tell an audience of medical students every year, when I lecture about early childhood: that the love we show our children, like the water they drink and the air they breathe, becomes part of their bodies, literally shaping their brains, and hearts, and futures.

That same love, I hope, will save us.

Because it is the fiercest love that human beings feel. And no healthy parent, if they see their child is in danger, does nothing.

I once saw a mother, as she heard that her baby’s odd and stubborn diaper rash was actually a rare life-threatening disease, Langerhans cell histiocytosis, collapse straight down as if the words had liquefied her bones. The cry that rose in that hospital room came from her deepest marrow, and etched into everyone it touched. I reached for her, too late; sometimes still I can feel her sleeve, brushing past my fingertips as she fell.

I feared, in that moment, she might die herself, dissolved on the floor between her baby’s crib and the beeping machines of intensive care. But that mother, with much love and support, gradually looked up; she was able to listen, in ever-longer bits, as we described her baby’s disease, how it was affecting her liver, and what needed to be done. Later she began to read about it; eventually she was calling specialists herself. After a few weeks she was an expert on what threatened her child and how to fight it. And that knowledge helped her stand again.

And every doctor, nurse, and technician who came into that room knew we needed her to stand; we could not save her baby with our tools alone. Her touch and voice were as vital to our patient as chemotherapy; her devoted advocacy for her daughter was essential to the medical care we gave. Defeating her child’s illness required both science and love; neither was enough without the other.

I have seen this story repeat itself more times than I can count, with dozens of different diagnoses: diabetes, head injuries, autism, leukemia, congenital heart defects, all sorts of tumors and genetic disorders. Even in the best of circumstances, good parents often feel overwhelmed and afraid. But regardless of income, education, or personality, they never completely surrender—even when the odds seem impossible.

And that is why I wrote this book.

Because a disease of our own making is unraveling the fabric in which our children live; because our warming of the planet is already harming their physical and mental health.

Because we can still save our children from climate change’s worst impacts—but we have less than a decade to change course.

Because even in the fastest-warming city in the United States, most of the parents I work with don’t realize the urgency of this threat, and can’t fight what they don’t understand. Because those who do grasp what is happening sometimes feel too defeated and frightened to stand up, or don’t know what to do.

Science is the foundation of decisions I make every day; it has saved millions of children over the past century from illnesses that were once invariably fatal. The little girl whose mother collapsed is now in grade school—because the doctors who cared for her believed, and responded to, the science.

But the science of what is happening to our planet, and what that means for our children, now demands our love. It demands that we look into the eyes of a teenage girl, grieving her future; at the face of a newborn, breathing smoke; at the blank expression of a child whose home, and town, are gone.

It demands that we look at a little boy in the rain, and see that everything about him—joy, beauty, and love—is bound to a body, rooted to Earth. That he is a physical being, subject to physical laws, as inseparable from nature as thread in cloth. That when we dig carbon from the ground and transfer it to the sky, we warm the world and endanger his life. And that the only way to save him is to stop destroying the atmosphere in which he lives.

Because while we think of climate change as a global problem, it is in fact a very personal problem, multiplied many times. It is a threat to the people we love most: the children we hold in our arms and promise to keep safe.

So I try, here, to tell the stories of some of these children—from American cities hit by worsening air pollution, extreme temperatures, and intensifying natural disasters. I use their cases to explain the medical and psychological problems these climate shifts are causing, and why children are especially vulnerable.

But as I think about the suffering of these families, I also remember that the climate crisis was a choice. James Black’s granddaughter recently observed that had his warning been heeded forty years ago—had the fossil fuel industry led the development and expansion of nonpolluting energy sources like solar, wind, and geothermal—we might already live in a society powered by these technologies. That is not the path they chose.

These men were not comic book villains; they were real people who saw an immediate reward to themselves, but not the faces of children who would be hurt later on. I have stood in pediatric hospital wings named after them, funded by their money. Surely these men have children; surely they love their children like anyone else. Surely they can see the madness of this road.

A few months after my conversation with my teenage patient, another sixteen-year-old girl, thousands of miles away, rose to speak at a conference of the world’s elite. Greta Thunberg called out those who suggest that the climate crisis is too big to solve because everyone on the planet contributes. “If everyone is guilty, then no one is to blame. And someone is to blame,” the young Swedish climate activist said. “Some people, some companies, some decision-makers in particular, have known exactly what priceless values they have been sacrificing to continue making unimaginable amounts of money. And I think many of you here today belong to that group of people.”

Later that year, tens of thousands of children around the world would rise with her in protest, marching through the streets and filling government halls. Shortly before the COVID-19 pandemic quieted their momentum, I ran into my patient at a youth climate rally downtown. She was holding a sign: Save my future. “It’s a start,” she said, and smiled. Her mother was right beside her.

Children are the least powerful people in society. They can’t vote, and have no money; the youngest can’t speak for themselves. But they are telling us something we need to hear. They need their parents to join them, and to fight with the same fierce protectiveness we would feel if they were ill, or injured, or being bullied. We can’t put them on a rocket ship to another planet. We must save this unique and beautiful planet that is their home.



My family eventually left our neighborhood by the marsh, but not because of flooding. We returned from a movie one night and found neighbors gathered on the sidewalk; a fire truck, lights flashing, was parked in our driveway. Smoke was billowing from the back of the house, and firemen were running through it, the ground wet from their hoses. Our next-door neighbor, after a fight with her husband (and probably suffering from postpartum depression), had tied a bag of her family’s laundry to the wooden fence that divided our properties, soaked it with gasoline, and thrown a match. The fence connected to my family’s garage. Another neighbor had been walking by and spotted the smoke, saving our home.

Afterward I was very preoccupied with what might have happened if we had been in the house, sleeping, when our neighbor tried to burn it down. I asked my father about it. No one is going to burn down our house, he said; we are going to be fine. But what if somebody did try? What if it did catch fire? I insisted. My father looked at me. Then I would save you, he said. I would never leave you in a burning house. We moved to a different neighborhood shortly afterward.

Earth and humanity are in peril, and Superman isn’t coming. The only heroes our children have are us.




Chapter One BREATHING

“Isn’t it funny,” she says, “how you never think about breathing, until you can’t.”

I’ve pulled one earpiece out with a hooked finger so I can hear what she is saying. My stethoscope is on her daughter’s chest; the round diaphragm rests perfectly over the left ear of Minnie Mouse, dancing on the baby’s T-shirt.

“Sometimes we take things for granted we shouldn’t,” I say. Mom is standing by the exam table on the other side of the baby, one hand resting on her daughter’s thigh. I put the earpiece back. A coarse sandpapery sound passes through the infant’s lungs, a whisper of wheeze at the end. The baby contracts her belly just a little to push the last of the air out. I am looking into the ten-month-old’s huge brown eyes, twin Jupiters studying my face. She sits as calm as Buddha while I follow her breaths: in, out. I smile. She is unimpressed.

“You’re right, it’s starting to affect her,” I say, looping the stethoscope around my neck. “I don’t know how much longer this will last,”—I nod to the window—“but it might be a good idea to get out of town.”

Outside, ash falls like snow. The sky is black and gray. Everything I can see from our third-floor clinic is as dusted and lifeless as the moon; the air is churning with smoke and blowing debris. Stepping outside is like finding yourself on the wrong side of a campfire, but there’s no getting up and moving. It’s everywhere.

“It looks like the apocalypse, doesn’t it,” she says. The infant’s car seat is at my feet. Mom had draped a damp baby blanket over it as a makeshift air filter for the trip to my office; it is speckled sickly gray. As she set down the seat an outline of soot powdered the linoleum floor, and I am now standing in it. Avoid spreading ash, the government warns us. Do not allow children to touch or play in it. She has picked up the baby from the exam table and they are watching flurries of cinder and haze whirl around the building like ghosts. I look at the two of them at the window and for a moment can’t remember the world outside this dense, choking cloud; it seems like all there has ever been.

It is late August 2013. Two weeks earlier, a careless hunter in the drought-parched Sierra Nevada started what would become one of the largest wildfires in California history, the Yosemite Rim Fire, named for the nearby national park. Day after day, a relentless conveyor belt of wind carries the fire’s thick, particle-heavy smoke directly to the Reno-Sparks area of northern Nevada, 150 miles northeast, home to nearly 400,000 people. My pediatric office, next to the region’s largest hospital, is overrun with wheezing, coughing children.

Baby Anna is one of them. She has already been hospitalized twice in her short life with wheezing and respiratory distress. Her mother had asthma as a child, and Anna seems to have it, too. Even for those with normal lungs, the smoke has made the area virtually uninhabitable, with air pollution levels far above normal. Anna’s mother is worried about getting more time off work, and hoping each day will be better. She’s giving Anna breathing treatments and locking her inside their home, with duct tape and towels sealing windows and doors. But it is not enough to protect a baby with reactive lungs from air this bad. We are trapped in a smoke prison, and don’t know our sentence. We wait.

Being a pediatrician is usually a wonderful job, filled with meaning and love. I look into the eyes of a lot of babies like Anna; I interact with children and their parents every day. We talk about their illnesses, injuries, and complaints, but also their drawings, their families, their dogs, their friends. I’ve known most of them since birth—in fact, one of the best parts of my job is how each day begins: meeting newborn infants who arrived overnight at the hospital. New life, and the joy a new baby brings to a family, always fills me with hope.

But I find it harder, lately, to delight in my young patients without a growing sense of guilt and worry. I know what these babies and children will face in their lifetimes. The
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